Reg. No. :

Code No. : 20571 B Sub. Code : SMMA 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Main
CALCULUS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. @m eumetcuanyuiler euemere| ewwgSler HluioL
LITeng G LD.
(=) CprGsarp (=) QUL EISET

(@) QesmGar(sspedl (F)  LFeueeTLID

The locus of the center of curvature for a curve is

(a) Straight line (b) Circles
(¢) Evolute (d) Parabola



@M U LSS YT 7 eTafled D6 GUMETE| TLD

(=) 1 (<) 1
"

@) r (%)

=~
o =

If the radius of a circle is r, then its radius of

curvature 1s

(@ r (b) 1
r
© r (d) —12
.

@@ ObEps euemerudenr p-r FeTLIT(H

Sh&LD.
() p*=r (=) p=r
2 2 r’

(@) p=r (m) p° = %0

The p-r equation of the cardioid is

@ p'=r ®) p=r
rS

© p=r’ @ p'=c
2a
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y* = 4dax erenn UeameTLSH DS

(@) QzreraststhCar®d @mésTg

(<) @@ sTas0sTHOCETH @) ([HEHED

(@) 4 Asreras6smHGaTH @ mEELD

() @rearh CsreresstOCsThH @ ms@0n
The parabola y* =4ax has

(a) no asymptotes (b) one asymptotes

(c) 4 asymptotes (d) two asymptotes

@b euaereuamyuiler @ Heneraer e LeTafl aubGuw

Qaermmed 2ibg LaTar] Herefl <p,@Lb.

(o) safllgs (=) sl

@) @rleLL () s

If two branches of a curve pass through a point
then it is called a point.

(a) singular (b) node

(c) double (d) cusp

wm yaellurerg — sayliydell  erafled (fxy)z
fxxfyy'
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A point is a node if (fxy)2 sy -

(@ < by >

(0 = d =

12

jjxy2dydx -

00

(1) é (<=4) é
3 =2y

3

4 2

@) (FF) 2

12

Ijxyzdydx =

00
4 3
= b hd

(a) 3 (b) 1

3

4 d =

(c) (d) 2

je‘xzdx =

0

(@n = - T
2 2 T

@) (FF) oo

Page4 Code No.:20571 B



i Jr
(a) E (b) 7
(¢ =« (d) o
n+l =
(=1) n (=) n+1
@) 1 () n!
n+l =
(@ n b) n+1
(© 1 (d n!
11
ﬂ(m):
i Jr
(1) E (<=4) 7
@ (m) T
1 1) _
ﬂ(m)‘
i Jr
(a) E (b) 7
© = @ Az
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

X
y=ccosh— eern cuameTeueyuiler cuamaTay
c
) 2bS AUMETAUMT&HE — X-HEHEGWD
@eLuurL  Qek@gsgs Csmiger Sarsdns
FOWD 6Terd SML(hs.
Show that the radius of curvature of the

curve y:ccoshf is equal to the length of
c

the portion of the normal intercepted
between the curve and the x-axis.

Or

¥ =x"+8 eramm CUEMETEUENTE(S, (— 2, 0) GTETMm
Hemafludléd cuaneTey < rid Smewrs.

Find the radius of curvature y*=x*+8 at
(-2,0).

y? —6xy® +11x%y—6x> +x+y=0 eT6oTm
aumereuamyuiler  Gsmenes — GsThHCasT@H ST
&TEH0TS.

Find the asymptotes of the curve
v —6xy® +11x%y—6x° +x+y=0.
Or
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13.

14.

(<)

a+rsind=0 eam cumeteueyuilenr  p-r
FLOGTUTLOL & SHTeHrs.

Find the p-r equation of the curve
a+rsinf=0.

y2<a2 +x2): x?‘(a2 —xz) GTETD  CUENETELG eI
UMTE.
Trace the curve yz(a2 +x2)= xz(a2 —xZ).

Or

x* —2ay® —3a’y* —2a*x* +a’ =0 GT6OTM
cueneTeLaTUller @I enL Ll LeTatlSemnar <, Jmiis.

Examine the double points of the curve
x* —2ay® —3a’y* —2a*x* +a* =0.

x*+y*=a® eem Ul Lgdler  oleng  &med
Ul L Uu@dlude ijydxdy GTaTLIgE  LDILILY

&HTGH0TS.

Find the value of ijydxdy taken over the

positive quadrant of the circle x* + y* =a®.

Or
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(=) x> +y2 <1 GTEITM UL UL@gSludled
.”nydedy -& STES (HS.

Evaluate Ijx2y2dxdy over the circular area

xZ+y2 <1,
(mon)= 54 a
15. (=) m,n)=|-————dx .
=4 ﬁ E|;(1_i_x)m+n erer ﬁ@
ot m-1
Prove that ,n)= X dx
Tov ,b’(m n) '([(1+x)m+”
Or
% T
(<) Jvtan9d9=— erar [lemLql.
) V2

%
Prove that _[ Jtan@deg = l .
! V2

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) x*+y*'=2 eremm euemerteuayulenr  cuaaTE]
s (1, 1) ererp yerefludled smetrs.
Find the radius of curvature of the curve
x* +y* =2 at the point (1, 1).

Or
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17.

(<)

()

x% 4y =g eTem  eueneTelmTUde  GUaeTe

<YTLD, (acosSB,asinSH) ereitn  LaTertiudled
3asinfcos@ erar Hlemldl.

Prove that the Radius of Curvature at a

point (a cos® 6, asin® 6?) on the curve

2,
3

x +y% =a” is 3asinfcosb.

=+==1 TGt Bereul L gdler p-r
FOGTUTL L& HTHTS.

Find the p-r equation of the ellipse

x_+y_ =1
a” b
Or
x® —xy? +6y* =0 ) auenaTeleyudl e

Qzranes0sThGCaT(hHsmends HreaTs.

Find the asymptotes of the curve

x® —xy? +6y* =0.
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18.

19.

(1)

y:(x—l)(x—Z)(x—B) TG  EUENETEIETEnWL
UMTS.

Trace the curve y=(x—1)x—-2)x—-3).
Or

(x+y) = \/§(y—x +2f  eemm  euanerauanyu G
S5a5s LeTatlsatien @QucaLs smes.

Find the nature of the singular points of the
curve (x+y)3 =\/§(y—x+2)2.

x*+y*+2° =a® aap Csretgder 0ens erar
UGS euduns J.”xyz dxdydz -g& wHIGHS.
Evaluate I”xyz dxdydz taken through the

positive octant of the sphere x* + y + 2% =a?.

Or

Qzrensuityer euflevsenw wrHH wEHLIL Smesr

By changing the order of integration,

evaluate T T % dydx .
0x
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6
S

20. (@) Bend: B(m, n)=

)
S

Prove : B(m, n)=

+

3

S

(

Or

(<) 227 (n) (YH%j:l(Tn)\/; aram Hlem 9.

Prove that 2**'[ () (n +%j =[@n)Wr .
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core
ANALYTICAL GEOMETRY OF THREE DIMENSIONS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. xX-EHD Henss QaTengerser
(@) (1,0,0) (<) (0,0,0)
@) (0,1,0) /) (0,0,1)

The direction cosines of the x-axis are
@ (1,0,0) (®) (0,0,0)

© (0,1,0) @ (0,0,1)



[, m n eaumes em CriCamigear Hoss

QETenFesHeT 6resfley

m n
n 1

(@) P+m?+n’=1 (<) L
m
@) Im+mn+nl=1 (rF) l+m+n=1

If I, m, n are the direction cosines of a line, then
(@ PFP+m*+n=1 b)) —=—=

) Im+mn+nl=1 d I+m+n=1
SETSSGT FLOGTLIML Iq 6T Lilg

(o) 4 (<) 3

@) 2 ) 1

Degree of a plane equation is

(a) 4 (b) 3
(© 2 d 1

(@, 0,0), (0,5,0), (0,0, c) Aw Lerafaer U flwims
Qeg)d gearsSlem FL6TLIT(H

(S) ax+by+cz=0 (<=4) I A
a b c

@ Z+2:821 ) Ei2iZio
X y z a b c
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The equation of the plane through (a, 0, 0),
(0,5,0) and (0, 0, ¢) is

(a) ax+by+cz=0 (b) A A
a b ¢

(@) g+2+£:1 (d) YLV 2

X y z a b c
y-i&8lem gerum(h
() y=0;2=0 (<) y=0
@) x=0;2=0 (F) x=0; y=0
The equation of the y-axis is
(@ y=0;2z=0 (b) y=0
(¢ x=0;2z=0 d x=0;y=0
XTH _IYTh _EFTA L, e gerum(

l m n
8B GN&EGD

(=) el LLb (<) CrrGsm@p
(@) BereulLib (FF)  SSlureuemarwid

X8 VTN _ZTA i the equation of the

l m n
(a) circle (b) straight line
(¢) ellipse (d) hyperbola
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CamargSlen Foeamm g6 yZ-er GlgLp
(@) 0 (<) 1
@ 2 (FF) 3

In the equation of the sphere, the coefficient of yz
1s

(@ O b)) 1
(© 2 (d 3

x*+y*+2*=25 ety Gamemgdler el ID

(=) 10 (<) 25

(@) 50 (/) B

The diameter of the sphere x*+y* +2* =25 is
(@ 10 (b) 25

(¢ 50 d 5

eelCeum(m Car@ b Fa DL eneur
Yereflgsefled sbdl&E 0.

(=) 1 (=) 2
@) 3 () 4
Every line meets the cone in points.
(a 1 (b) 2
© 3 (d 4
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10.

11.

@M 2 meearuller FHD  ger  WApriumssluyhb

UF Q(HSGLD.
(=) Qeru@sgl (=) Qe
(@) &b (FF)  QeueuCGoumy
The axis of the cylinder is to the
generator of the cylinder.
(a) perpendicular (b) parallel
(¢c) equal (d) different

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) (10,7,0), (6,6,-1) wpmp (6,9, -4) <pHu
Yeretlaer @\ W3 &0 CrirGamemr
Q,oé;@a;rremg,emg, SIBDEGLD eTard STL(H&.

Show that the points (10, 7, O), (6, 6, —1) and
(6,9,-4) from an isosceles right angled

triangle.

Or

(@) L,my,n  wpmdb L, my,n, eeam  SHenss
Qarenseargamer ol @@ CarhsEnsd
@aL Ll L Caramsans SreanTs.

Find the angle between the lines whose
direction cosines are [, m;, n; and Iy, my, n, .
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12.

13.

(=)

(=)

(v, 91, 21), (@00, 92, 20)  wdpid (x5, 33, 25)
ererm  Ljemaflger eulluing Cgded  FersHlen
Ferum el g(medl.

Derive the equation of the plane passing
through the points (xl, yl,zl), (x2, y2,22)

and (x3, Y3, 23).

Or

(3,1,2) wpmp (3,4, 4) yereflsar U lwim&aLd
Sx+y+4z=0 eem se58MH@ QFmGSSTH6 D
QEebed Fersdlem FeTUT(H SMeHTs.

Find the equation of the plane passing
through the points (3,1,2) and (3, 4, 4) and
perpendicular to the plane 5x+y+4z=0.

P(3,9,-1) TGS Haratludladlmbgl
x_+88 = y—131 = 2_513 6TeTm Cami_igeir

QemiGsg Berd smems.

Find the perpendicular distance from
x+8 y-31 z-13

P(3,9, —1) to the line
-8 1 5

Or
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14.

(=)

(=)

ax+by+cz+d=0=a,x+by+c,z+d, oHHID
X + byy+coz+dy, =0 =ax +byy+cyz+d,

gfu @@ Carhser @@ sasHd ew

Ceuanriqws FlLUBSOETENUIS &HTERHTS.

Find the condition for the lines
ax+by+cz+d=0=a,x+by+cz+d, a,x+
byy+cyz+d, =0=asx+b;y+cz+d; to be

the coplanar.
(6,-1,2) erem ydtefleow  eOWILDTSEELD

2x—y+2z-2=0 eeatn sersns QT (HEF
Qeeed CamersSlen FOGTUTL LS &HTEms.

Find the equation of the sphere which has its
centre at the point (6, -1, 2) and touches the

plane 2x—y+2z-2=0.

Or

xi+y +22 —4x+2y+22-3=0 e
Carersens 2x—y—22 =16 eerm gerbd GQFTL(H
QaaId erar ST (H.

Show that the plane 2x —y—2z =16 touches
the sphere x* +y* +2% —4x+2y+2z-3=0.
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15.

16.

(=)

yerefl 0, o&msCar@ OZ woHmbd Sy
2 5815Camemd « -gg 2 el w Cpreul L gnlbifler
goarur® x> +y? =z  tan® o erans sM_(s.
Show that the equation of a right circular
cone whose vertex is 0, axis OZ and semi
vertical angle « is x* +y* =z%tan’ o .

Or
L erery  Gamigemer 2 @rerL &dlw
32 72 27
9x? —4y” +162% =0 GTETM FaLbL 96T

QzsTHCET(H SeTSHen FOGTUTL IqETS HTEs.
Find the equation of the tangent planes to
the cone 9x?—-4y*+16z> =0 which contain

the line izlzi.
32 72 27

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

I+m+n=0; 2lm+2lm-mn=0 et @
soatUTOEEHRD @  Camligear  das  —
Qarengers@hs@ 2 L LOWIY6T oi6neus@nhds—
L Cuuwrer Caransans e (H Al

If the direction cosines of the two lines
satisfy the equations l+m+n=0;
2lm+2lm-mn=0; then find the angle
between the lines.

Or
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17.

(=)

(=)

R SaTEGITSSET BrenE, epaneaiil L nigeflgn
ew; Gzt a,B,7,0 eap GCaramsas
o (Hheums@GH g erafled

4
cos® o + cos® f+cos® y+cos® & = 3

A line make angles «, f, y, 0 with the four
diagonals of a cube then prove that

4
cos® o + cos® B+ cos® y+cos® & = 3

(-1,8,2) e yeraf auflwrs  GQFeayid,
X+2y+2z=5 wpmib 3x+3y+2z=8 eremm
SATBIGERGE — OFR@GssTargiorer  Serssler
FOGTUML 60L& SHTETs.

Find the equation of the plane which passes
through  the  point (-1, 3,2) and
perpendicular to the two planes
x+2y+2z=5 and 3x+3y+2z=8.

Or

2x—y+4z=T wpmib x+2y-3z+8=0 ererm
seriseer Qoul eugid (1, —2, 3) erep LjaTer]
auluns  Cesbib seTsHlen  FOGTLTL Iq nens
SHTETS.

Find the equation of the plane through the
point (1, -2, 3) and the intersection of the
planes 2x—y+4z=7 and x+2y—-3z+8=0.
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18.

(=)

(=)

x+1 y+10 z-1 x+3 y+1 z-4
-3 8 2 -4 7 1

ety GCarhsdr @Cr setsdld jenwwb erer
flmes. Cogib e el (Hib Lemeaflanwubd

Smeu  CQFdQIb  FeTsHem  FOETLITL Iq @H&TL{LD

&IOS

x+1 y+10 =z-1
-3 8 2

Prove that the lines and

x+3 y+1 2z-4
47
their point of intersection and the plane
through them.

are coplanar. Find also

Or
x-3 y—-4 z+2 BhmiD
121 e
x1—1:y;7:2—;2 ) Camhsems s
@eLulL  grrb WHmILD FLOGTUML L
seT(h g .

Find the shortest distance and equation of

the shortest distance between the lines

x—3=y—4:z+2 and x—1:y+7:2+2.
-1 2 1 1 3 2
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19.

20.

(=)

(=)

wroT Yy k-5 CsrearL Carerd ewwliydref
auflurss QFwaib wHmb &&s Car@hsamer A,
B, C-& spdsen eaied wsCsmamd ABC,
9(x2 +y% + 22): 4k* GTehTM Camergdlen
eLWLLGSH WD Db erar Hlmes.

A sphere of constant radius % passes through

the origin and meets the axes in A, B, C.
Prove that the centroid of the triangle ABC

lies on the sphere Q(x2 +y% + 22)= 4k*.

Or
x?+y?+2°—2x-4y=0, x+2y+32=8 et
aulLgdlen euflursed 4x+3y =25 ererm
sarsems  Csrhib  Cametgdler gFwerumanl
SIS
Find the equation of the sphere which passes
through the circle x®>+y®>+2*-2x—-4y=0,
x+2y+3z=8 and touches the plane
4x+3y=25.

(@,0,0), (0,a,0), (0,0,a) <du yerafsdr
auflwns Qaeoaid eul L 2 g6l cuanerGCar s
Qamearr CFeueul L o (meneaTudlenr F6TLIT L&
STEHTS.

Find the equation of the right circular
cylinder described on the circle through the
points (a, 0, O), (O, a, 0), (O, 0, a) as a
guiding curve.

Or
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(<)

lx+my+nz=0 GT6HT D SETLD
ax® +by® +cz® +2fyz+2gzx +2hxy =0  erenm
[DESIY Sn.benLl (quadric cone)
Qarheushsrer Hlubsameranul ser(H 9.

Find the condition for the plane
Ix+my+nz=0 to touch the quadric cone

ax® +by* +cz® + 2fyz + 2gzx + 2hxy =0.
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(7 pages) Reg. No. :

Code No. : 20572 E Sub. Code : SMMA 21

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core
ANALYTICAL GEOMETRY OF THREE DIMENSIONS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The direction cosines of the x-axis are
@ (1,0,0) ®) (0,0,0)
© (0,1,0) @ (0,0,1)
2. If I, m, n are the direction cosines of a line, then
(@ Eimini=l () L=T-n
m n 1

) Im+mn+nl=1 d Il+m+n=1



Degree of a plane equation is
(a) 4 (b) 3
() 2 d 1

The equation of the plane through (a, 0, 0),
(0,,0) and (0, 0, ¢) is

(a) ax+by+cz=0 b) —+=+==0
a b c
© 2+2:%.4 @ Z+2+2=1
X y z a b c
The equation of the y-axis is
(@ y=0;2z=0 (b) »y=0
(¢ x=0;2z=0 d x=0;y=0

X7H VTN _ZTA i the equation of the

l m n
(a) circle (b) straight line
(¢) ellipse (d) hyperbola

In the equation of the sphere, the coefficient of yz
is

(@ O Mb) 1
(0 2 (d 3
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8. The diameter of the sphere x*+ y* + 2% =25 is

(a) 10 (b) 25
(0 50 d 5
9. Every line meets the cone in points.
(@ 1 (b) 2
(o 3 (d 4
10. The axis of the cylinder is to the
generator of the cylinder.
(a) perpendicular (b) parallel
(¢) equal (d) different

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Show that the points (10, 7, 0), (6, 6, —1) and
(6,9,-4) from an isosceles right angled
triangle.

Or

(b) Find the angle between the lines whose

direction cosines are [, m;, n, and l,, my, n, .
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12.

13.

14.

(a)

(b)

(a)

(b)

(@)

(b)

Derive the equation of the plane passing
through the points (xl, yl,zl), (xz, yg,zg)

and (x3, Y3, 23).

Or

Find the equation of the plane passing
through the points (3,1,2) and (3, 4, 4) and
perpendicular to the plane 5x +y+4z=0.

Find the perpendicular distance from
x+8 y-31 z-13
-8 1 5

P(3,9, —1) to the line

Or

Find the condition for the lines
ax+by+cz+d=0=a,x+by+cz+d, a,x+

byy+cyz+d, =0=a,x+b;y+cz+d; to be
the coplanar.

Find the equation of the sphere which has its
centre at the point (6, —1, 2) and touches the

plane 2x—y+2z-2=0.
Or

Show that the plane 2x —y—2z=16 touches
the sphere x* +y* +2% —4x+2y+22-3=0.

Page4 Code No.:20572 E
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15. (a)

(b)

Show that the equation of a right circular

cone whose vertex is 0, axis OZ and semi

vertical angle « is x* +y* =z°tan’ & .

Or
Find the equation of the tangent planes to
the cone 9x?—-4y*+16z> =0 which contain

the line r_Y_2

32 72 27

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

If the direction cosines of the two lines
satisfy the equations I+m+n=0;
2lm+2In-mn=0; then find the angle

between the lines.

Or

A line make angles «, f, 7, 0 with the four

diagonals of a cube then prove that

4
cos® o + cos® f+cos® y+cos® & = 3
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17.

18.

19.

(a)

(b)

()

(b)

(a)

(b)

Find the equation of the plane which passes
through the point (— 1, 3, 2) and
perpendicular to the two planes
x+2y+2z=5 and 3x+3y+2z=8.

Or
Find the equation of the plane through the

point (1, -2,3) and the intersection of the
planes 2x—y+4z=7 and x+2y-3z+8=0.

x+1 y+10 =z-1
-3 8 2

Prove that the lines and

x+3 y+1 z-4

are coplanar. Find also

-4 7 1
their point of intersection and the plane
through them.

Or

Find the shortest distance and equation of

the shortest distance between the lines

x—3 :y—4 _ z+2 and x—1 =y+’7 =z+2 ‘
-1 2 1 1 3 2

A sphere of constant radius % passes through
the origin and meets the axes in A, B, C.
Prove that the centroid of the triangle ABC

lies on the sphere 9(x2 + 9y + 22): 4k*.

Or
Find the equation of the sphere which passes
through the circle x*+y®>+2*-2x—-4y=0,
x+2y+3z=8 and touches the plane
4x+3y=25.
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20.

(a)

(b)

Find the equation of the right circular
cylinder described on the circle through the
points (a, 0, O), (O, a, 0), (O, 0, a) as a
guiding curve.

Or

Find the condition for the plane
Ix+my+nz=0 to touch the quadric cone

ax® +by* +cz® + 2fyz +2gzx + 2hxy =0.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. (Zg, @) ererin GH0SS D, 2 miliLy 3-ar euflens
(=) 2 (<) 4

(@) 6 (F) 8
The order of the element 3 in (Z;, ®) is

(@ 2 (b) 4
(0 6 d 8



SpaimaaraIn il gl @b ?

(21) (Zg, 0) (=) (Z7, ©)
(@) (Z,-{0}, o) (%) (Zs—1{0} o)
Which one of the following is a group?

@ (Z, o) ®  (Z;, 0)

© (Z,-{0} o) @ (Z-{0} 0

(Z5, @) aramwm  @osHer Gpunsdlsafler  seanrid

(=) {1,234} (=) {L3,6 9
@ {5 7,11} (m) 12,3,5,7)
The set of generators of the group (Z,, ®) is

@ {1,234} b {1,369}

© {5,711} @ 1{2,3,5,7}

@ (Zg, ®)-a1 @l elrgan (2)-6 odar
o piiiysaflern erementsans

(=) 1 (=) 18

@) 9 (®) 5
Page2 Code No.:20573 B



Number of elements in the cyclic subgroup <2> of
(Z,4, ®) is

(@ 1 (b) 18

© 9 (d 5

Zg/(5) een  assspeesdar e piysean
cTasTewt Sen

(=) 3 (=) 5

@ 15 (m) 20

The number of elements in the quotient group
Zeo/(5) is

(@ 3 (b) 5

© 15 (d 20

1 2 3
0{=(3 ) 2] ereTgl e(h eufleng LIHOD  ererfled

ot CTGITLIG

12 3 1 2 3
(<) 131 o () 15 3
12 3 12 3
@ 1, 5 3 ™ 13 2 1
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1 2 3) . . .
If 0(:[ J is a permutation then o™ is

31 2
12 3 12 3
S I I P
12 3 12 3
© (1 2 3} @ (3 2 1}

Gereu(meuameLDHied eTgl GUEETID HDDTHI ?

(@) Z,+ ) (=) (@ +,)

@) (Z,.0,0) () (Z,.®,0)

Which one of the following is not a ring?

@ @,+) b)) @Q+-)

© (£,,0,9) @ (Z,,9,9)

Z  eratm  euenerwgded (n) erenug e WBSUGLH
SHSH e <

(SH) N @@h L& eresr (S}) N gh L& eremt
(@) n#2 (F) n>13

Page4 Code No.:20573 B



10.

In the ring Z, (n) is a maximal ideal &

(a) nis a prime number

(b) nis a composite number
) n#2

d n>13

f:C— € aamp snjy f(z2)=2 eer euanyumssts
LOEDg erafed f-em o s

(<) ¢ (<) {0}

@ U () i}

Let f: C — € be defined by f(z)=Zz. Then kerf is

(@ ¢ ® {0}
© {i} @ i)

Q-6 Foysefler Ljeld
(o) @ (=) N

(@) Z (m)  ggfdma

Page5 Code No.:20573 B



11.

Field of quotients of is Q is

(a)
(©

Q (b) N

4 (d) None

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

G earugy  @Qrier  eamailEmsueanw
o pUiYsmeTs  Osmam @ (Phem  (G6Om
crafled GwppsUL b aflens 2 2w e
2 piCugyb G-ulled Q&G erar Hlmia|s.

If G is a finite group with even number of
elements then prove that G contains atleast

one element of order 2.

Or

H wpmibd K eemuer G eerp  @Goddler
o I gongedr eaild HNK erarug G-wles

o I Ga erer HlemLal.

If H and K are subgroups of a group G then
prove that H N K 1is also a subgroup of G.
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12.

13.

(1)

()

QUL GFHMS eITUm. @I Ul L (G0 Sen
2 LGOI UL LG erar Flmieys.

Define a cyclic group. Prove that a subgroup
of a cyclic group is cyclic.

Or
glefdar Cappsms awdl Hnels.

State and prove Euler’s theorem.

TBSEeUTH (WlgemT el L @Gpbd (Z , +)eremm

GSDSFILET FIO QUL 2 LWl eTar Hlmieys.

Prove that any infinite cyclic group is

isomorphic to (Z , +).

Or

N aerugy G erem @Gegdlen Crprenn 2 I @Geib
arafléd G/N g @b eTans &1l (hs.

Let N be a normal subgroup of a group G.
Show that G/N is a group.

Page7 Code No.: 20573 B



14.

(=) R g auamerwid, a, be R eraflé

G 0.a=a0=0

i) a(-b)=(-a)p=—(ad)

(i) (-a)-b)=ab

(iv) a.lb-c)=ab-ac ear Hyeys.

Let R be a ring and a, be R . Prove that
G 0.a=a0=0

i) a(-b)=(-a)p=—(ad)

(iii) (~a)-b)=ab

(iv) a.(b-c)=ab-ac.

Or

(<) R erevugl swall o miiyenrw @ uflorhm

cueETWID  eTes. @SS P ousm
smsHwe  erarpred  wIECL  R/P e
QsmELLs seTid erem Hlenal.

Let R be a commutative ring with identity

and P be an ideal of R. Prove that P is a

prime ideal iff R/P is an integral domain.

Page 8 Code No.: 20573 B



15.

16.

()

()

R owpmd R eremuer  eueneruild  6Teus.
f:R—>R CTGTLIZI LGOI  GTens.
ker f ={0} eremmred OGO [ @ @amES
QRETmIET FiL| eTan Hlmie|s.

Let R and R' be rings and f:R— R' be a
homomorphism. Prove that ker f ={0} iff f is

one-one
Or

Rlx] @@ QgT@LiL searb eeamréd I (HGCL R

2 AsTEIL saTb G crar Hlenid.

Prove that R[x] is an integral domain < R is

an integral domain.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

G erain Gsder 2 mriyser ‘a’ and ‘b’ eraflé
Epsam_cupen Hlmies.

() a-ar wflews = a ' -ar awfens

() a-ar uflens = b lab - auflens

(111)) ab-er euflens = ba-anm cuflens

Page9 Code No.:20573 B



17.

If ‘@’ and ‘b’ are elements of a group G then
prove the following :

(i) Order of a = Order of a™

(i) Order of @ = Order of b™'ab
(ii1) Order of ab = Order of ba

Or
G ey @osHer Q@ 2l Gomsafler
Cemiysantd e 2 L @b erarmrd® WL HGw
atn HEDTETHEr 2 6 @MHSEGD eTar S (hs.
Show that the union of two subgroups of a

group G is a subgroup iff one is contained in
the other.

R GosHer @)L @amansahisaien Ogm@LiLy
2&GsSlen LTlellenar @b eream Hlmies.
Prove that the collection of all left cosets
forms a partition of the group.

Or
H oppow K eeuar @Gow  G-ar
aueTumssLIUL L GHUELH 2L Gorhsdr erafled
HNnK eewg G-ar  auepumssiul L
SO O 2L @G erar Hlepld.
Let H and K be two subgroups of G of finite

index in G. Prove that H " K 1is a subgroup
of finite index in G.

Page 10 Code No.: 20573 B



18.

()

Qarhssuur L aflooguler Gow G-&& @G
em 2l @ob H aafldr opbs 2 gob H em

Critend o I @Geid eram s (hs.

If a group G has exactly one subgroup H of
given order then show that H is a normal
subgroup of G.

Or
Qawellller Capmseans e Hlmies.
State and prove Cayley’s theorem.
R eerug)  swefl ceaLw g uflbrbm
cuemerwd  eremms.  R-er  smpsdwud M e
B@eueny smsdwed erarpmed wIHCL R/M
@ HeThd ereu [Hlemial.

Let R be a commutative ring with identity.
Prove that an ideal M of R is maximal iff

R/M is a field.

Or
Epsaam_eupan Hme|s.

1)  Z, ererugl e b < 1 (b UST GTeR.

1) e Qsreuyseflar AnliGueay 0 Sjdeag

61 LIST GTEHT.
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20.

(=)

Prove the following :

(1) Z, is afield © nis prime.

(1) The characteristic of an integral
domain is either O or a prime number.

auameaTwnEIS @SS Cuwirer et  Frider

SgliuewL s Cappsmss bl Hine,s.

State and prove the fundamental theorem of
homomorphism for rings.

Or

TpsPaurm AsTELL SaME@SLID @ LSS
LSl&EE (pigu|d erer bHlemial.

Prove that every integral domain can be
embedded in a field.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The order of the element 3 in (Zg, ®@)is

(@ 2 (b) 4
(c 6 d 8

2. Which one of the following is a group?
(@ (Zs,0) (b) (Z;, 0)
© (Z,-{0} 0 ) (Zs-{0} o)



The set of generators of the group (Z,,,®) is

@ 1,23 4} ®) {13,869}
© {1,51711} @ 12 3,5,7}

Number of elements in the cyclic subgroup <2> of
(Zy5, @) is

(a 1 (b) 18

(© 9 d 5

The number of elements in the quotient group
Zgo[(5) is

(@ 3 (b) 5

(¢ 15 (d 20

1 2 3) . . .
If a:( j is a permutation then o' is

3 1 2

1 3 1 2 3
@ 7y ® 3

1 2 3 1 2 3
S IR
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Which one of the following is not a ring?
(@ @Z,+") b) (@ +,-)

© (£,,0,9) d (Z,,®,0)

In the ring Z, (n) is a maximal ideal <

(a) n1is a prime number
(b) n1is acomposite number
o) n=#2

d n>13

Let f: C — € be defined by f(z)=Zz. Then kerf is

@ ¢ ®) {o}
© {} @ {i}
Field of quotients of is Q is

(@) @Q (b) N

() Z (d) None
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11.

12.

13.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@)

(b)

(a)

(b)

(a)

(b)

If G is a finite group with even number of
elements then prove that G contains atleast

one element of order 2.

Or

If H and K are subgroups of a group G then
prove that H N K 1is also a subgroup of G.

Define a cyclic group. Prove that a subgroup

of a cyclic group is cyclic.

Or

State and prove Euler’s theorem.

Prove that any infinite cyclic group is

isomorphic to (Z , +).

Or

Let N be a normal subgroup of a group G.
Show that G/N is a group.

Page 4 Code No.: 20573 E
[P.T.O.]



14.

15.

(a)

(b)

()

(b)

Let R be a ring and a, be R . Prove that
G 0.a=a0=0
(i) al-b)=(-alp=—(ab)
(i) (~a)-b)=ab
(v) a.lb-c)=ab-ac.
Or

Let R be a commutative ring with identity
and P be an ideal of R. Prove that P is a

prime ideal iff R/P is an integral domain.

Let R and R' be rings and f:R— R' be a
homomorphism. Prove that ker f ={0} iff f is

one-one.

Or

Prove that R[x] 1s an integral domain < R is

an integral domain.
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16.

17.

18.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

()

(b)

()

(b)

(@)

(b)

If ‘@’ and ‘D’ are elements of a group G then
prove the following :

(i) Order of a = Order of a*

(i) Order of @ = Order of b 'ab
(i11) Order of ab = Order of ba

Or

Show that the union of two subgroups of a
group G is a subgroup iff one is contained in
the other.

Prove that the collection of all left cosets
forms a partition of the group.

Or

Let H and K be two subgroups of G of finite
index in G. Prove that H n K 1is a subgroup
of finite index in G.

If a group G has exactly one subgroup H of
given order then show that H is a normal
subgroup of G.

Or

State and prove Cayley’s theorem.
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19.

20.

(a)

(b)

()

(b)

Let R be a commutative ring with identity.
Prove that an ideal M of R is maximal iff
R/M is a field.

Or
Prove the following :
(1 Z, is afield © nis prime.
(i1) The characteristic of an integral

domain is either O or a prime number.

State and prove the fundamental theorem of

homomorphism for rings.

Or

Prove that every integral domain can be
embedded in a field.
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SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. T:V,(R)»V,(R) Grflwied 2 [HTHDSS
T(x, v, 2)=(x, v,0) ereuT U TWIMISSLILIL L G|
ereorpmed, KerT = .

(<) {0,0,2)/ze R}

(=) {0,5,0)/ye R}

@) {x,0,z/x, ze R)}
(w) {(x, »,2)/x, 5,2 R}



In Linear Transform of 7T:V,(R)—V,(R) is
defined as finite T(x, ¥, z)z(x, Y, O), KerT =

@ {0,0,z2)ze R}
®)  {0.5,0)/ye R}
© {x,0,2/x,2ze R)}

@ {lx, 5 2)/x, 5, ze R}

m Haswuear Geuell V @er oer Geueflgermar A

wHmD Beow 2 derisdu B&fy 2 drbeuafiwmeng

(=) AUB (<) ANB
(@) AAB (F) A+B

The smallest subspace of a vector space V, which
contains the subspaces A and B is

(& AuB b)) ANnB
(c0 AAB (d A+B

V,(R)-0, S={4,0)} e eafleo LS)=

(=) S (=) {(x,0)/xe R}
@) 1{0,y)/yeR} (m)  Vu(R)
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In V,(R), let S={4,0)}. Then L(S)=

(@) S ®) {x,0)/xe R}
© {0,5)/yeR} @ Vi(R)
L{(9) =

(@) S (=) L(S

@) V (m)  L*(S)
L{(9) =

@ S ®) LS

© V @ I*S)

rankT =dimV erafléy, Nullity 7' =

(=) O (<) dim V
@) 1 (/) oo

If rankT =dimV , then Nullity 7 =
@ O (b) dimV
© 1 (d) o

Vi(R)é syorar 2 aref () Qumssade (1, 2, 3) eramm
SHevswer Barld

(=1) 6 (=) 14

@) 14 (m) 1
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The norm of the vector (1, 2, 3) In V;(R) with
standard inner product is

(a) 6 ) 14
© 14 @ 1
1 1 1 3
0 1 3 4| eremp Syanfludlen gyid
0 0 4 4
(< 1 (=) 2
@) 3 () 4
1 1 1 3
The rank of the matrix 01 3 4 1s
0 0 4 4
@ 1 b 2
(0 3 (d 4
s&D el srewr @Quirs enfl erg) ?
1 0 J3/ 3
(=) ( ] (=) (A AJ
01 1 1
0 1 1 V3
@ [ J () (1/@ léj
10 JE
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10.

The inverse matrix does note exist for

o () e (5
oY) (e

Aerr gae williyser —1, 2, 5 erafled (BA)" yaflulen

&6 SN SET

1 1
s T _Sa 6a 15
(=) 1, 7 o (<)
1 1 1
=, = 7 1,4,25
(&) 3° 8’ 15 (FF)

If the eigen values of A are —1, 2, 5, then the eigen
values of (34)™", then

11
a) 1, >, — b) -3,6,15
(a) 1 25 (b)

11 1
0 -=, =, — d) 1,4,25
© -2 %15 (d)

@@mUly  aligeuld 2x% —4xy +3y* eTeTLIgE  <famfl
@llg @lLD

2 2 . 2 -2
o [_2 ?J " (_2 Sj
1 -2 2 -4
@ (—2 /j m [—4 3]

Page5 Code No.:20574 B



11.

The matrix of the quadratic form 2x* —4xy +3y” is

2 2 2 -2
® [—2 3} ®) (—2 3}

1 -2 2 -4
o (2% e (A7)

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=) F erep yeosder Bg V e Hoswer Geuefl
oTans. @ Ceupphm oL sard W, Smarsg
u,ve W, a, fe F = ou+ pveW ereu
@mbsTe®d LLECL V-uler 2 dleaf o,@b

oTerrd Sm(h).

Let V be a vector space over a field F. Show
that a nonempty subset W of Vis a subspace
of V if and only if u,ve W and «, fe F =

ou+ pveW.

Or

(<) F yegder Bg V wpmd W Hevgwenr Ceuaflger
cafleo LV, W) ererug Voo @Qmpg Wies
Sjenwwyb Crflue 2 (mLIHDEEET emearssgb
Qarer sewrd erafled, L(V, W) ererug) Feir 15g)
Sau|b Hevswer Qeuafl erer Hlemdl.
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12.

13.

(=)

Let V and W be vector spaces over a field F.
Let L(V, W) be the set-off all linear
transformations from V to W. Then prove
that L(V, W) is a vector space over F.

Crflwed sriyepLw  Sasand 2 6drarL&&lw
ehg6eum sarpd Crflwe smryenLwig erers
ST (h.
Prove that any set containing a linear
dependent set is also linear dependent.

Or
@Cr uflbremeLw @@ Samswer Geuaflser

efler sTryeLwee orar Hnes. @da @
Sevgwer Ceuaflsaflen Leopd I erand Qsmers.

Prove that any two vector spaces of the same
dimension over a field F are isomorphic.

Symb-evdlg  pepperwl LTSS  Sromer
2 aTQUmEs® oolw  Vi(R)er eiqssed
{Up Ugs Ua}‘ Qe v, = (1’ 0, 1)’ Uy = (1> 3, 1)»
vy =(3,2,1) eremusnE @@ Opdlo Qskisss)
g &ESTD HLU(Hs.

Apply Gram-Schmidt process to construct an
orthonormal basis for V,(R) with the
standard inner product for the basis
{v,, vy, v5} where v,=(1,0,1), v,=(1,3,1),
v, =(3,2,1).

Or

Page 7 Code No.:20574 B



14.

(<)

(1)

(T QUETWIMISHLILL L uflorentpent_w
o @Tlumese Cesall V' erens. W oygen
o TQeuall erafles V=W ®W'erar fimeys.

Let V be a finite dimensional inner product
space W be its subspace. Then prove that
V=WaeWw.

Seniludlen S ST BiiqlIL®L 2 (HOTHD

1 0 2
weopling A= 3 1 -1].
-2 1 3

Find the inverse of the matrix

1 0 2
A= 3 1 -1 using elementary
-2 1 3
transformations.
Or

Qaswell  Camlleorer  GCzpod  &fl o
1 2
A= .
3
Verify Cayley Hamilton’s theorem for the

1 2
matrix A = .
4 3
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15.

16.

(1)

()

2 2 -7
A=|2 1 2| eretp ewilufler @ e
01 -3
wdliysmerts Gumsdleame —12 erafler A-er
0560 OFILIL|SET &Te.

The product of two eigen values of the matrix

2 2 -7
A=|2 1 2 | i1s-12. Find the eigen values
01 -3

of A.

Or
wm; O swsfi  afluflear  ApriQuey
Sire|56T Dmarsgd Gl erar Hlmies.
Show that the characteristic roots of a real
symmetric matrix are real.

SECTION C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

F arenp yevgdlen g V ererug dengwen Geuar
erans. W erenrigy Ve o em@euafl erafler flmes.
VIW ereiugy F Bz 2emer ¢ SHevswer
Geuerfl.

Let Vbe a vector space over F' and W be a
subspace of V. Then prove that V/W is a
vector space over F.

Or
Page9 Code No.:20574 B



17.

(=)

()

Criflwed o (HOTHDSS Hemen QgL s
Cappd sl Hipiays.

State and prove fundamental theorem of
homomorphism.

F erenp yagder 5 V g QeusLi Geuafl.
S={v,,vy,..0,} eramn sewrp ViQer Cpfwied
BULb ereina. S, ={w,, wy, ..., w,,} e Crflwe
smmideonr Hegwersafler searbd erermre m <n
eTerd Sm(h.

Let V be a vector space over a field F. Let
S={v,v,,...0,} span V. Let
S, ={w,, wy, ..., w,,} be a linearly
independent set of vectors in V. Then show
that m<n.

Or

V eratug euepumssiiul L ufliomertpenw
SHevgwenr Ceuafl erenns. A, B eremueneu V-uller
o eTQeueilaeT eTel ey, Blmie|s
dim(A + B)=dim A +dim B—dim(A N B).

Let V be a finite dimensional vector
space over a field F. Let A, B be subspaces of
V. Then show that
dim(A + B)=dim A + dim B-dim(A N B).
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18.

19.

()

@aleumm eueruUMSSLIULL 2 @TElLmSHH
Qeueflyd g@rev@ QB CFbGSF 2iqssarTd
Qarerr_g) eren Hlempial.

Prove that every finite dimensional inner
product space has an orthonormal basis.
Or

auerunss  uflbremperLw 2 dThlumEsD
Qeuefluder o atCeuaflger W, womid W, erafle,
Boes (W +W,) =W W, Gogid
Wi Wy =W+ Wy

If W, and W, are subspaces of a
finite dimensional inner product space,
show that (W, +W,) =W'~W;" and
W AW =W+ Wy

Sjanfludler gy srar. A=

N O

2 1
3 4
1 0

9 =3 w

Find the rank of the matrix

A=

N O

2
3
1

g =9 W

1
4
0
Or
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20.

(<)) Qsuiedl-Canidledr ebr Cahmid Lilg

(=)

1 0 -2
A=|2 2 4 | oalsy Al At s
0 0 2
Using Cayley Hamilton’s theorem for the
1 0 -2
matrix A=[2 2 4 |.Find A™, A*.
0 0 2

ser WL WLOHMID La6T HanFLenser &Sregr

2 -2 2
A=|1 1 1
1 3 -1
Find the eigen values and eigen vectors of
2 -2 2
the matrix A=1 1 1
1 3 -1
Or

@@mulg  eugeuld  epe@eilL  GUqEIDTS
GnGeums Gesyreredl (pepmLiLiy 66msEs.
Explain the Lagrange’s method of reducing
quadratic form to a diagonal form.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. aupsdler  GuwlfgHe [-3, 5] @er &b

(o) 2 (=) 0
@) 8 (/) 5

With usual metric, the diameter of [-3, 5] is

(@ 2 b) O
(0 8 d 5



aupssonar Gl fsdle, B-@d dops unbg B(-1, 1)

GTEOTLIgG)
(=1) [-2,0] (=) -1, 1)
(&) [-1,1] () (=2,0)

In R, with usual metric, the open ball B(-1, 1) is

(@ [-2,0] (b) 1,1

© [-1,1] d 20

aupssonar Gl fadld R-@Qd o drer geubleumm eff
2 MILIL| SeT(LpLD

(=) epiwg

(<) Spbss)

@) eprwg wHpib Appss)

(FF) Pl Wiglode, Snhsgiode

In R with usual metric, every singleton set is

(a) closed
(b) open
(¢) Dboth open and closed

(d) neither open nor closed
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A={1,1,1,...,l,...} el A-@ar SHpcduere
2°3 n
NGNS
() 0 (=) 1
@) — (FF) oo

If A= 1,1,1,...,1,... , then the accumulation
2°3 n

point of A is
(@ 0 b)) 1

© = @ o
n

f(x)=x2 oar eueyumssLu@D gy fiR -S> R
g R-Gen Bz

(@) Qsrirsflurerg < EMTE Eymeur
QarLirESwuhog

(<) &yman QgmLirddlwumerg
(@) Qsr_iefwphns

(FF)  QarirEflurergoew, e
QETLTESWmangLoce
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f:R— R defined by f(x):x2 is on
R.

(a) continuous but not uniformly continuous

(b) uniformly continuous

(c) not continuous

(d) neither continuous nor uniformly continuous
&Ly f:R— R 2G| f(x) = [x] T
eI TUMIGSILIg 6T, Siewae) w(f, 5) =

(= 0 (<) 1

@) 2 (/) 5

If f:R— R 1is defined by f(x) = [x], then

oscillation w(f, 5) =

(@ 0 ® 1
© 2 @ 5
R-1{0} <yens
(=) Csrhsssl

(<) CaTOSBSD®
(@) s&8gworeng
(FF)  Qsrhsss BT S58HOTRTSH
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R-{o}is

(a) Connected

(b) Not connected
(¢) Compact

(d) Connected but not compact

R-@eérnr 2 I gewrid UG HEFEGOTAG
O USTESSHID AEGD-
(=) R (=) 0,1
(@) [0, 100] (7) @
The subset of R 1s both compact and
connected.
(@ R (b) (0, 1)
(¢) [0, 100] d @
gy f <pergl ¢ erenp yetafluder euansuiL 5558
oraflad GJ ©)-
c fc)

(=) (<)
= e )

- (e fe)
@) (FF)
D er S e)
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’

If f is differential at a point ¢, then (%) (c) =

N £
() [f(czF) (b) [f((c))]Z

-fle fc
©  Ter )

10. f(x): (l—xZ), X€E [—1, 1] erafled, Grymedleir
Cappgdlemig cullam wgliy
(o) 2 (<) 0
@ -1 () 1
If f(x): (1—x2), X€E [—1, 1], then by Rolle’s
theorem the value of ¢ is
(a) 2 (b) 0
() -1 @ 1

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) d; wpmbd  dy,  eremuer  M-Sgrmer @
Qo A& @ear, d(x, y)=dy(x, y)+dy(x, )
arailed, M-@er g d e Qi flé erer Hlmies.
If d, and d, are two metrics on M and if
d(x, y)=d,(x, y)+d,(x, y), then prove that d

1s a metric on M.
Or
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12.

13.

(<) erbsCeur@m Qwifés GQeuell (M, d) uwlaubd

geublenp gops UBSID @B SDHS s@Td cTan
HlemLal.

Prove that in any metric space (M, d), each
open ball is an open set.

apgeur@ @i fs Geuefluligud, wigaleer
Qar@Lbd o érer epiqul sewrhsaier Geul (HLb
Q@ ePlg Ll SETD eTa Hlmieys.

Prove that in any metric space arbitrary
intersection of closed sets is closed.

Or

(<) R@e edrar apgleurm Ceuppdpp  Spps

@ Geuafl (a, b) earg @QraTLTD eUms erer
HlemLal.

Prove that any non empty open interval
(a, b) in R is of second category.

WM, d) em Qwifs Geell, ae M eaid
flx)=d(x,a) ear auerupssHILED sy
f:M — R oyeg Qariisdlumeng eran Hlemld.
If (M, d) is a metric space and if ae M , then
show that the function f: M — R defined by

f(x)=d(x, a) is continuous.

Or
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14.

15.

(<)

(=)

(=)

(=)

(=)

flx)=sinx eer e@@UpESILED  ETiL
fiR>R ey R @er Bz Sren
QarirEflyen_wig erer Hlmie|s.

Prove that the function f: R — R defined by

f(x)=sinx is uniformly continuous on R.

Quuw wduymLw Csrrsdurer grmipsmen
QaLwodiy Ceppsms sl Flpiays.

State and prove intermediate value theorem
for real continuous function.

Or

@m Owlfs Gdeell M @t siflgwrer
o gD A ang TOMOSGE 2L UL L g eTer
HlemLal.

Show that any compact subset A of a metric
space M is bounded.

f-oerg ¢ e yarafluled euamsiLs5558
aafl®, c-@d [ yergy Csr_réfluneng erear
Hlep Q.

If f is differentiable at ¢, then show that f is
continuous at c.

Or
Crredlerr Capmsanss smml Blmie|s.

State and prove Rolle’s Theorem.
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

R-2 cter  erhsCeunm  Snhs oL samsamsubd
pamstaream  Qurgieudn  aarail_s555
Sobs @ enL_Geuafsafler CorsensH s
QeuefliL(®ES (piqub erer Hlenpal.

Prove that any open subset of R can be
expressed as the union of a countable

number of mutually disjoint open intervals.

Or

(M, d) amn Qi MsCeuafl LHMILD
plx, y)=2d(x, y) erafles d wpmid p pHwer
@aarwiner Gl M&@aser erar Hlepdl.

If (M, d) is a metric space and if
p(x, y)=2d(x, y), then prove that d and p

are equivalent metrics on M.

aupssrer Gl fafod, C wprpewwrearg erer
HlemLal.

Prove that C with usual metric is complete.

Or
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18.

(=)

(=)

(=)

Caarmrflen Qi (Hib Capmsans g Hmie|s.

State and prove Cantor intersection

theorem.

M, d) wppd (M, d) huar @@
Qurfs  Ceellsdr  erafldd  f: M, > M,
Qarirsfluransrs @ m&s Cseeuwimer WwHmILD
Curgiorer Blubsmer marsgs A M, &@b
f(Z)g (4) crams &Ml (h&.

If (M,,d,) and (M,,d,) are two metric
spaces, then prove that f: M, > M, is
continuous iff f (Z)g (A) for all A cM,.

Or
f:la, b]> R eremug g Curées, emiy eaaflo,
la, b]-@& f-@er Qam_isfupp Uereflsaier
sawTid eresmanfl_gg&8g5 erer HlemLdl.
If f:[a,b]> R is monotonic function, then
prove that the set of points of [a, b] at which

fis discontinuous is countable.
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19.

20.

(1)

(=)

M eetug Qarssrs @Qmés Csaeuwimer
wHmid  Cumgiorer  Hlupsemer  geueun(
Qariisflwner emiy  f: M —{0,1}-b  Cue
Canigse e eram bHlemldl.

Prove that M 1is connected iff every

continuous function f: M — {0, 1} is not onto.
Or

Qanuwiafll Curye Cspmsamss smm Blnies.

State and prove Heine-Borel Theorem.

auansWilaisasrar gndladl g Cspmsmss oM

Bpieys.

State and prove the chain rule for

derivatives.

Or
QLrwefler Capnsamsds smm Hlnie|s.

State and prove Taylor’s Theorem.
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Reg. No.:

Code No. : 20576 B Sub. Code : SMMA 53

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Core
STATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  em ydeiuler Cuwe GCewoupn @melamasarter
Neverajaflens LEENES ererfled Sjeuall(m
MangsEnsdlan Cuwrear CararTiomeug)

(=) 180° (<) 90°

@ 0° () 45°

If the resultant of two forces acting at a point be
least then the angle between them is

(a) 180° (b) 90°

() 0° (d) 45°



@ Fellengsafl e 9|6T6 p.
mas@psSaCuwurer  Gasrewrd  60°  erafled
aNenerey ellenaudlen oieme

(=) 2p (<) pA3

@) pV2 () %

If two equal forces of magnitude p make 60°
between them then the magnitude of their
resultant is

(@ 2p ®) pA3

© p2 (d) %

@m clevgwrerg e Cum@meper HigsHTT  (PET
Sevslled  Hmuu  pubhfsEh  QuTs s

Smuugdpar @b
(S)) erdlifbenm (<) Cprnenm
@) y&Hwubd ()  @eeu egLilebaned

If a force tends to turn a body in the clockwise

direction then its moment is
(a) negative (b) positive

(¢) =zero (d) none of these
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yerefl  O-mtt  Qummissr  F - aramp  eflevsulen
Souusdpern

(@) FxON (<=4)

| g

@) F.O (F) ONxF

o

The moment of a force F about a point ‘O’ is

(a) FxON (b)

| g

N x F

o

(¢ F.ON (d)

@@ Hruurmefer Bg eparn ellansser el (H

Sutummenar  Fobledeulld  @MEUSHTH  EMEUSET

(=1) 0O

(<)) Oemi@gssrarame
@) Gy samssewps@a
(FF)  @eanumareney
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If three forces acting on a rigid body are in

equilibrium then they must be

(a O (b) perpendicular

(¢) coplanar (d) parallel

e GITM) @eaurwHm eenaser MR
Qewdu@meT oemaelsear

(@) @ Uaralludd shdéEn

(<)) Oemi@gssrarame

(@) spedlanemr

() Qa6 ggiblerene

If there are only three non-parallel forces then

they must
(a) meet at a point (b) perpendicular
(¢) couple (d) none of these

o griiellen s g iy

() U (<)

o &

@) R (rF)
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The maximum value of friction is

() u () uR
© R @ %

QemyQeryiiurer smiugersslen God ameudssiuLl (HeTer

@@ Qumrmer se1ddld al(ps@h Hlepauled @ mLider,

o grieier GFwuLTLTaTg)

(=) gergdlan & Coprsdl QmsED
() seaTdANG ComiEssTs QHEESD
@) gergdlen Gop Cprédl Q@ssd
(FF)  @eveu orgiLilebena

If a body placed on a rough inclined plane be on
the point of sliding down the plane then the

friction acts

(a) down the plane

(b) perpendicular to the plane
(¢) up the plane

(d) none of these
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10.

@ CQurg shdldlusdear gorelg @ LeTatluled
@ (pelens

(S) ws (=) we

(@) wx (FF)  w.y

The tension at any point on a common catenary is
(@ ws (b) wc

(© wx (d) w.y

@ FadldlwsHen s ledluiem FLETLITL TS

(<=1) y2 =4ax (<4) x> +y2 =q>

(@) s=ctany (FF) y:ccosh(fj
c

The Cartesian equation of the catenary is

(@) y*=4ax ® x*+y*=a’

(¢ s=ctany d y= ccosh[fj
c
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

(=)

(=)

anss@psdlan. Cuwrear  wp&Camanr  alldlanu
saffl Hlpials.

State and prove triangle law of forces.

Or

ABC ererugl e wps&Gasrenn. OA, OB, OC
PG @Qurgd P, @, R aaib olesser
gwbleneouder @Lider P:Q:R=a:b:c e
flmeys. O eratugl  AbWpsSCamanssler
QemGar_(H enwlid.

ABC is a given triangle. Force P, @, R acting
along the lines OA, OB, OC are in
equilibrium. Prove that P:@:R=a:b:c if
‘O’ 1s the Orthocentre of the triangle.

eperm @enenr ellensser g Hlenaudled @) mLiilenr
D6 geuCeumenmiLd LHE MW
@uearrigHdleoCuwmer  grysgisE — Flwner
Sjere] NHssHD QMmEGD Tar STL_(Hs.
If three parallel forces are in equilibrium
then show that each is proportional to the
distance between the other two.
Or
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13.

(<)

P oppid @ ereruer @5 Qe ellansser.
dlens Q wiger HmssE Qevenurs X GMrb
B&TSSLIILILLTed, P wpmid Q-6 ellenerey aflens
Qx
P+@

ST BEMHD eran Hlmieys.

P and @ are two like parallel forces. If @ is
moved parallel to itself through a distance ‘x’
then prove that the resultant of P and @

moves through a distance
P+@

parn  @mser  almssdr  CsHpsms  e(pdl
;ﬁ]@éﬂ.

State and prove three coplanar forces
theorem.

Or

@@ eupau(priLrer Csmbi@sg s&euf wHHID ‘a
grsdle 2 dter g Carsdl ydweumdler Coed
‘16a’ Barperer Eymer Sl eatn @uie] Hlaneudled
QopsTed 2ips s4 sm@sgLer gHUHSSID
Camewrid 30° erané &M (Hs.

A uniform rod of length 16a rests in
equilibrium against a smooth vertical wall,
and upon a peg at a distance of ‘@’ from the
wall. Show that the inclination of the rod to
the vertical is 30°.
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14.

(1)

@@ Qergleryiurear srugasder G o rer

@@ Qummatler FoBlamaeau cfleurdlss.

Discuss the equilibrium of a particle on a

rough inclined plane.

Or

gohleoouied sjemwps  Frrer  eanfluder e
e  gorlad o  CFmiEGSSTear
sgoupdld 1658  eeussLILIL(HETerg. S
wHnID sFeupdler o gmile) Csupsser panGus
U, ueeafleo, eugent sms@n Hlaneouded
@m&GELOUTE g SorCur® EEHD
11—y
2

Camand 6 erans Oarewr(h tané = ereur

Bme|s.

A uniform ladder is in equilibrium with one
end resting on the ground and the other end
against a vertical wall which are both rough
with coefficient of friction 4 and u'
respectively. If the ladder is one the point of
slipping then show that the inclination & of
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15.

16.

the ladder to the ground is given by
1‘##'.
24

tan@ =

em Ourg srddlugder ool sz
v |senerds sadl blemLdl.

State and prove the Geometrical Properties
of the Common Catenary.
Or

110 S Beraperar e Fridladlufler
fevLeigsr 109 BSriid  eaflledr  gmdledlulen

Qgmiie| eree?

Find the sag if the length of the chain is 110
meters and horizontal span is 109 meters.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

enssar P wpmid @ <y fweipdler efleanaray
dlensg R. eflevs @ @riiuiumgbCurg R-b
@riguurdlpg. Cogib @ Coir edidansuden
Hmopyd  CGurgib R @rigliundlgng.
P:Q:R:\E:\E:\E erar S (H&.
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(=)

The resultant of forces P and @ is R. If @
be doubled, R is doubled, R is also doubled
if Q 18 reversed. Show that

P:Q:R=\/§:\/§:\/§.

Or

oLl L sgiLear ¥ Caramsens gHUbOSHID
@ sWlbdler 2 sallujLer, ¢ erenLwmeang ‘o’
smUCsHTaTENSS CETETL (1 6u(pe(pLiLimenT
sargder g eeussliiul(pererg.  sulbdler
Fmiiey LT  gersdler  FmGsmenTid
B -dn@ dsfsstiu@dpg erafled sudlbdler
@ (peilenswimeng @ mLBISTSDS.
cota—2cot f=tany erar Hlend.

A weight 1s supported on a smooth plane of
inclination ‘@’ by a string inclined to the

horizon at an angle y. If the slope of the
plane be increased to # and the slope of the

string unaltered, the tension of the string is

doubled. Prove that cota—2cot f=tany.
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17.

(S)

R0 slgnéstt Qurmedr Bg Cewdu@d @)
T @enenr ellenssafien ellanerey alenguilanens
SITEHTS.

Find the resultant of two unlike parallel

forces acting on a right body.

Or
2a Barpd W ererLwjib Qamenr e Eymen
sl b’ ENEEY 2 GiTerm @
Herafl & @nddlentudled HevL ol L sSled
STEsSIUHEDE. sl HlanagHmmrneD,
G @ (poarsaliQd  MeuSESEm g WL
Sfsules g wpeopCu W, W, eaid
W W,
W+W, W+W,

b
== Q.
" erau [lem

A uniform plank of length ‘2¢’ and weight W
is supported horizontally on two vertical
props at a distance ‘b’ apart. The greatest
weight that can be placed at the two ends in
succession without upsetting the plank are

W, and W, respectively. Prove that
4 N W, b

W+W, W+W, a
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18.

(@) ‘@ Berqperer e Eymer Siqullen @ (LpEner

cupeu(pLriLTear Q&mi@sg seui gD WwHiLpEner
v Berqperer slhHoreéd UL LUl (b
Qaraseil iUl Retargl. sulbdler woHipaer
OemiG5g Feummdled (T Lerefluded
QuTmSSLILIL(HeTerg. Slg gLoblenavulled
@ Mm&ESLOAUTPE g Feupdle) 2 T MTE@GLD
I’ -a*
3a”

flmeys.  Gogib  soflee  HaoLlusns
eumiitiyerer eupbLsatien elldlgn a:l ereneu?

Caraord ‘0’ eafléd cos’@= GTET

A uniform rod of length ‘@’ hangs against a
smooth vertical wall being supported by
means of a string of length ‘7, tied to one end
of the rod, the other end of the string being
attached to a point in the wall. Show that the

rod can rest inclined to the wall at an angle

I?-a?

2

‘0> given by cos®6 = . What are the

3a
limits of the ratio a:! in order that

equilibrium may be possible?

Or
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(<) 2a’ Serperer  Egmawr s @@ GPleurar
SayCararsSanet  ameussiUL(B  @HUGS
QeuafiCu Fiiiqd QararrgméSpg. Carar b
r GTGOTS. e gGsmer Gueveul b

fev il LsHed @Qms&Hngl. Sl LgHnE

sy sTupSmEGL Carawrd ‘e’ erenmmmed
2rcos2a =acosa  eran Hlmeys. s 2 erGer

SPsFLsHer edlitcllens HOHMD  euFbed

W cos2a

— e

Tedlen o»nGu Wtanea,
el & b cosa

Blmeys. Qi@ W erarug siqullen erenL.

A heavy uniform rod of length 2a, rests
partly within and partly without a smooth
hemispherical bowl of radium ‘7, fixed with
its rim horizontal. If ‘e’ is the inclination of
the rod to the horizon, show that
2rcos2a=acosa. Also prove that the
reactions at the points of contact of the rod
with the bowl and with the rim are

. 2
respectively Wtano and Weos2a where W

cosa
is the weight of the rod.
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19.

(=)

o Tmie|s0&1, ormieys Camewrd, Hleve
o grley LHMID 2 FTile|d Fabl PSHwueupem
elaTsGs.

Explain coefficient of friction, angle of
friction, statical friction and cone of friction.

Or

Rm Fimer s seseupn  Hlaveudd
QemyQeryiurer Geupm Carersdeier o creng).
s ‘20’ Carewmseng Csmer ewwsHd o 6r
SL&H U mEHDg. 2 grieys Casrewd ‘A erers
Qarer® sS4 Sl LsHler 2 (Heumd@Ld
sin 24
cos 20 +cos24

g1 Camenrid 6’=tan_{ } CTaN

ST (H.

A uniform rod rests in limiting equilibrium
within a rough hollow sphere. If the rod
subtends an angle ‘2’ at the centre of the
sphere and if A is the angle of friction, show
that the inclination of the rod to the

sin 24 }
cos2a +cos24

horizontal is 6 = tan{
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20.

(1)

T Berd Garewr ¢ Eymer smded e
TMLEGE N wLBEG @ eilamsaw L (D
SMhs&EFmiqLg. 25 @0y HaLsCsmiiged
s arer @@ yetaflsafler OQsmii@gdng. iger

eowwll Letafludled erhuLdamiqw B&fm CQgmiley
l{n—wfn2 —i:l eram &L_(h&.

A uniform chain of length ‘ which can just
bear a tension of ‘n’ times its weight is
suspended between two points in the same

horizontal line. Show that the least possible
sag in the middle is l{n —1/n2 —i}

Or
Qurg gaidldlwssen s ledlweT FOETLTL L
S(mHedl.

Derive the Cartesian equation of a common

catenary.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Main
TRANSFORMS AND THEIR APPLICATIONS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. F[f(ax)] = .

(<) F[Sj (<) %FG)
@ aFGj (™) %F(%)
Flflax)]= .

S e
© aF(gj @ %F@



F(s)=Ff(x)] erafledr Flaf(x)] =

(=) (—1)@ (<) i%
@ k), )
If F(s)= F[f(x)], then Flxf(x)|=

(@) (—1)@ () i@
© ) g drt)
Flf ()] =

(<) \Ef(O)HFS(s) (<b) \/%f(0)+ch(s)
\ff +sF,(s) (m) —\/%f(o)Jrst(s)

Flf ) =

\/%f(o)+st(s) (b) \/%f(0)+ch(s)
_\/%f(0)+sFC(s) (d) —\/%f(O)+SFS(S)
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¢
o | N

() 7T
T

(b) 5

@ Jr

(@) — 1) -1]
n

m |1y +]

in (0, z) is
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6.

0.0 @ Flfc) =

1
(<) jf(x)sin@dx (<) 2 f(x)sin%dx
1

!
@ jf(x)sin%dx w off
0

Flf)in(0,0)= .

@ | f(x)sin@dx ®) 2 f(x)sin%dx

© ! fe)sinar @ 2 fTS

Zla”_lj =

() (<=4) !

< zZ2+a éc'b zZ2+a

@ — )
zZ—Q zZ—QQ

Z[a”‘l] =

@ =2 ®
zZ2+a zZ+a

© -2 @ —
Z—Qa Z—Q
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22
() 1

z

@ 22 +1
Z[Sinﬂ} =

2

22

@ z+1

z

© 22 +1

9. 2z -2
=

(1) n—1

(@) ntl

-
=

(a n-1

0 n+1

V4
) T
() —
z°-1
4
(®) z+1
<
(d) o
(=) n
(w) n?
®b) n
@ n?
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(z—2)
(@) (B-1)2" (<) (k-1)2)
k(2 2#-1)
(@) 9 (FF) ok
1
For k>1, Z7 =
=
@ (k-1)2"" ® (k-1)2)"
k(2)k_l 2(/:71)
© 5 @ =

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

1,|x|<a
11. (@) flx)= aafles  fo)-@er  Suflwi

0, |x|>a

2 (HOTHDSEDSE &ITEHTs.

Find the Fourier transform of
lin |x|<a
f<x>={ nfi <o
01n |x| >a
Or
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12.

13.

(<)

(=)

()

Suflur 2 purhpsdpsrar  umtdGeuedler
S wnars Cappsemg sodl Hlmieys.

State and prove the Parseval’s identify for
Fourier Transform.

flx)= xe % QTG Solfwirm g6
o (FOTHPSMS QUTMSSH HFW SoOEP  erer

ST (HS.

xz . .
Show that f(x)=xe % is self reciprocal
w.r.to. Fourier sine transform.

Or

o (HLOMHDBEISEETL Lweru(hiSS

=3

d
I(xQ +a2fx2 +b2)@6?>‘r Loﬁl;lmués SIS,

Evaluate J
0

x +a )(x +b2) using

transforms.

flx)=coskx @ar @pigaterer Sfwi e
o prHnsms 0<x <7 -Qe srems.

Find the finite Fourier Sine transform of
flx)=coskx in O<x<7x.

Or

Page7 Code No.: 20577 B



2
(<) f(x)=(1—%j -@ar  pyaydtar Sl
Carengarn 2 (pIHNSME 0 < X < T -@Q6 Hrams.

Find the finite Fourier Cosine transform of

f(x):(l—fj in O<x<r.
V4

m-1

14. (o0 Zlfn+m)l=2"F(Z)-> f@)2™", nz-m

i=0
eran flmieys.

m-1

Prove that Z[f(n+m)|=Z"F(Z)- Zf(i)Zm_i ,

i=0
nz-m.

Or

1 . o
(<=1) Z{m} -@ 6 AHLIMLS STETS.

Find Z{;} .

(n+1)(n+2)
g 1 . e
15. (o Z 1[1_1.5Z1_0.5Z2:|@66T wHLIBLE SHTeTs.
Find Z‘l[ = _2]
1-1.5Z7 -0.5Z
Or
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23

(<=4) Z" {m} -@Giﬂ LD'é;]I;IGU)I_IB'S SHTCHTS.

Find Z™ {#3(2_2)} .

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) f(x):efa‘x‘—@eirr STl 2 (HOTHDSMSS
sres. GCgybd

oo

. cosxt T —alx .
1) Ia2+t2 dt:%e & GTETE LD
0
) Fle =29 o smel.
(32 +az)2

—alx|

Find the Fourier Transform of f(x)=e
and hence deduce that

oo

. cosxt T -alz|
1 ———dt=—e .
® ~([a2 +1* 2a
) Fle|- 205
2 2
(s* +a?f
Or

Page9 Code No.:20577 B



a’—x?, |x| <a
(<) flx)= @ar  ayfui

0, |x|>a>0

o Z[Sinas—ascosasj
2 (HLOTHOLD 2,|— 5
b4 s
t—t t
TSI (H). Cuogitb I €08 t—%
0
eTamah umirél Geuedleor SO LWLITATSENS

-, . 2
vweruhisS J.(—Smt;gtCOStj dt:% GTaT@LD

0
Blemial.

Show that the Fourier transform of

f(x):{a?‘—xQ, |x|<a

0, |x|>a>0

3

1s 2\/2[ SN as = ascos asj . Hence deduce that
s s

J’ L;C()Stdt =% using Parseval’s identity
t
0

show that I(@j dt :%.
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17.

18.

(<)

—ax

f(x):e ereom  gmmler  flwim  enge
x

2 (HIOTHDSENSE &TEHTs.

Find the Fourier sine transform of the

—ax

function f(x)= ¢

Or
f(x)zefazx2 ereiry &miden Sflwir Carengerr
o (BLTHDS®SE  sTems.  Cogibd ste_“zxzj
LIS STeHTs.

Find the Fourier cosine transform of

flx)= e and hence find F, [xe’“z"2 J

flx)=x* eremm eminden pqoyarer oLyl
angeim HMILD Solpilwr Carengen
2 (HLOTHDHBISEN 6T O<x<! GTESTM
@eLGeuaiuded sreams.

Find the finite Fourier sine and cosine
transform of f(x)=x* in 0<x <.

Or

0,1)-@¢ flx)=e™ eranm sminden piqejerer
Suflum  evser  womibd  oyflur Carenser
2 (IHLOMHDHBIGENETS &TGTs.

Find the finite Fourier sine and cosine
transform of f(x)=e™ in (0, I).
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19. (=)
(=)
20. (=)
(<)

Zha'|  wppn  Zl2r|  sduapa
LI EHENETS STETs.

Find Z(na”) and Zl(— 2)”]

Or

@ndwdiy (s flane wIHOL) CehHmsas
gafl Hlmie|s.

State and prove

2
Z{ﬂ}@m LIS STeHTs.

22 +2z+4
2
Find Z{f;zz}.
2°+2z+4
Or
CTEE CahmsansLi Lweru(hisS
zZ! ﬂ -@er wHUIMUSE STeaTs
(z - 5)(2 + 2) .
. 1 2?2 -3z . .
Find 77— F—-—-— using  residue
(z - 5)(2 + 2)
theorem.
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Reg. No.:

Code No. : 20579 B Sub. Code : SMMA 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. 1+2+3+....+n crerm  Ggmlerr
wdliy.
n(n+1) n(n+1)
(1) 5 (<) 3
@) nln+1) (FF) n(n6+ 1
The value of 1+2+3+....+n is
n(n+1) n(n+1)
—_ b
(@) 5 (b) 3
© nln+1) @ "ol



umevgd (p&Camamsdler neugl Hlanpudled (k+1)-cug

GTGHOT W) ?

= () @ 1)
@ (k—J " (k+zj

In the Pascal’s triangle, the (k+1)" number in the

nth row 1s

n n

(a) ( k) (b) ( bt J
n n

© (k - J @ (k + 2}

B.Qum.eu. (119, 272)esr wiiLy
(1) 27 (<) 9
@) 17 (FF) BT
The ged (119, 272) is

(a) 27 b)) 9
(© 17 (d) 57
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k yslwwders wpuy erem erafléd S.Qumel. (ka, kb)
=?

(@) kB.Gura. (@ b) (=) [k B.Qura. (a,b)

(@) B.Qumeu. (a, b) (m)  Ek? 8.Qumau. (a, b)
For any integer k # 0, gcd (ka, kb) =?

(a) kged(a,d) (b) |k| ged (a, b)

(¢) gcd (a, b) (d) k* ged (a, b)
UGSSD Celeuiinig, eeibeimm @rleL ruemL
Wlens eraprenanTu|d SaflEFADLILUILL 6T(pS (LPigufid
(o) 4n+1

(<) 4n+3

(@) 4n (or) 4n+2

() @eaGugib @deae

According to division algorithm, every positive

even integer can be uniquely written as
(a) 4n+1 (b) 4n+3

(¢) 4n (or) 4n+2 (d) none of these
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&Gy Gsr@pssuiurdarareupmer aNHFpom  erewraer
Tl ?

(o) 3%
(<) 117
@) 4%

() Cop@Nudl L ameardgn

Which of the following is irrational?

(@) 3" (b) 11%

© 45 (d)  All the above

5% & T uEsEn Cung HaLseh B

If 5*® is divided by 12, then the remainder is

(@ 1 (b) 2

(© 4 d 9

Sx=2 (bl 26) eetn QUG  @hhSlamsay
FLOGTUIMLIg 6T 6(1 SiTey

(<= 10 (<) 12

(@) 14 (F) 16
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10.

A solution of the linear congruence 5x = 2(mod 26) is

(@ 10 (b) 12

(¢ 14 d 16

(p—1)'=-1 (0@ p*) GTETM R(HEmsay
goerumleL 2 Qe WBss Adlu ehevpritien
LIS GTaoT

(=) 5 (<) 7

@ 11 () 13

The least odd prime for which the congruence

(p-1)= —1(m0dp2) holds good is
@ 5 by 7

© 11 (d 13

SCrm (Yewar) LT erapTsaten crerantlsams

(@) 0

(=) 1

@) @aTm&EE Cupul Lg <2}, GTTED
craremilenLraidluig,

(FF)  erairemilvL_misnsg

Page5 Code No.: 20579 B



11.

The number of pseudo primes is

()
(b)
(©
(d)

0

1

more than 1 but finite
infinite

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

3_

Her9ss 12+32+52+...+(2n—1)2:4n3 n
Vn2l.

_4n3—n

Prove that 1% +32+5% +...+(2n-1) =

Vn=1.

Or
P&CHTET TEHTEEMT UM TUIMIES. eT(HSSISSTL(H
Qar® Wpad n Qud cransafler mbhsd ererLg
WP&Caman Quich eTaT G erer HlemLdl.
Define a triangular number. Give an

example prove that the sum of the first n

natural numbers is triangular.
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12.

13.

14.

(=)

wseliger phGamener snml blemal.
State and prove the Euclid’s Lemma.

Or
B.Qumr.au. (@,0)=1, @ale B8.Quma.
(a+b),a’ —ab+b?)er oy 1 g 3 erar
HlemLal.
If ged(a, b)=1 prove that
ged(a+b), a”* —ab+b*) =1 or 3.

n>1 eafle n’+4 @m UST @ GTars
STL(HS.

If n>1, show that n*+4 is composite.

Or
1949 wopmid 1951 dwer @rienL i usm
CTERTSHET CTETLINSE &iflLIMTEHS.

Verify that the integers 1949 and 1951 are
twin primes.

a wombd b eraty genaflFmsurar W
aTansEnsE a=b (bLOn) Us QHES
Coameuwimar womid Cumgorer sU@Euur@ a
wHmb b Ydwuer ned auEssluBL CQuTpg
e wrdflurear edlibapuby asssams L (HF
Qaeveyid erer [HlemLdl.
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15.

Prove that for arbitrary integers a and b,

a=b(modn) if and only if @ and b leave the

same non-negative remainder when divided

by n.
Or

9% GTEHTM 6T 6T 6wt Gt S8 @ yar(H

O OEGSBIGNETE STETS.

Find the last two digits of the number. 9%’

Qurror_&ler CaHmsamss sadl Hlmie|s.
State and prove Fermat’s Theorem.

Or
P om ust e erafled, erbgseumm wpp erer
a &@Lb Pla® +(p-1)! a wHHID
Pl(p-1)a” +a ear Hemq.

If P is a prime, prove that for any integer

a,Pla? +(p-1)! and P|(p-1)la” +a.
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=)

17. (&)

FRGUY Cappdes Eliorailsse)o.
Establish the binomial theorem.

Or
1)  <yrsdbgwer uamlamer erpd Hlepllss.

(i) Qsressd won (Pyem) wear s
Qametensenw er(pdl HlemL9&s.

(1) State and prove Archimedean Property.

(11) State and prove the first principle of
finite induction.

UGSSD gweudenw gnml blemldl.

State and prove the Division Algorithm.

Or
180x + 75y =9000 GTEITM CrflwenCuim

LMTETEn L6 FETUM L& SidsHalb.

Solve the linear Diophantine equation
180x + 75y =9000 .

Page9 Code No.:20579 B



18.

(=)

@) ecramemilweler ojliueLs CoHmsmss
Fal Hlmnie|s.

Gi) Hemdss 48| m(m*+20).

(1) State and prove the fundamental
theorem of Arithmetic.

(1) Prove that 48| m(m2 + 20).

Or

CameoHuns DI OTATSMNS MNfeurs
NaT&saLD.

Discuss about the Goldbach conjecture.

i ca=scb (b @ n) d = 65.Qumes (c.n.)
erafleo a=b (L@ %) ereur HlemLal.

@) U+21+3'+...+99! +100! e 12
wGSGL Curg daoLgE B4 wrg ?

1 If, ca Ecb(mod n) prove that

a= b[modsj when d = G.C.D. (c.n.).

(i1) What is the remainder when the sum
+20+3+...+99! + 100! is divided by

12.

Or
Page 10 Code No.: 20579 B



20.

(<)

(1)

(a,m)lb erafle, ax=b (LB m) ererLg
sgflwns (o, m) Siesmars Qaran@ereng erar
HlemLal.

If (a,m)lb prove that ax=b(modm) has

exactly (a, m) solutions.

P @ ust eram erafled al =a (bl P) erer
Hlemldl. @&l a eTemg) (b (P(P GTew.
If P is a prime, then a” Ea(modP) for any

integer a.

Or

n ereiugl e(h ebhevplitien CuTed LST eTewT
craflev, Mn=2"-1 ererug WslCuflu ey
ereu 1blemial.

If n 1s an odd pseudo prime, then prove that

Mn =2" -1 is larger one.
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Code No. : 20579 E Sub. Code : SMMA 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. The value of 1+2+3+....+n 1s

n(n + 1) n(n + 1)
LAY p) T
() 2 (b) 3
©  nlr+1) @ Mo
2. In the Pascal’s triangle, the (k+1)" number in the
nt row is

n n

(@ (kj (®) (k + J
n n

© (k - J @ (k + 2}



The ged (119, 272) is

(a) 27 b) 9

(c) 17 (d) 57

For any integer k # 0, gcd (ka, kb) =?

(a) kged(a,b) (b) |k| ged (a, b)
(¢) ged (a, b) (d) k* ged (a, b)

According to division algorithm, every positive

even integer can be uniquely written as
(a) 4n+1 (b) 4n+3

(¢) 4n or 4n+2 (d) none of these

Which of the following is irrational?

(a) 3% b)) 11%
) 4% (d) All the above

If 5* is divided by 12, then the remainder is
(a 1 (b) 2
() 4 d 9

Page 2 Code No.: 20579 E



10.

11.

A solution of the linear congruence 5x = 2(mod 26)
is

(a) 10 (b) 12

(0 14 (d 16

The least odd prime for which the congruence
(p —1)!5 —1(modp2) holds good is

(@ 5 (b) 7

c 11 d 13

The number of pseudo primes is

@ 0

by 1

(¢) more than 1 but finite

(d) infinite

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

)2 _ 4n® -n

(a) Prove that 1% +3* +5% +...+(2n—1 3

Vn2l.
Or

(b) Define a triangular number. Give an
example prove that the sum of the first n
natural numbers is triangular.
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12.

13.

14.

15.

()

(b)

(@)

(b)

(a)

(b)
(a)

(b)

State and prove the Euclid’s Lemma.

Or
If ged(a, b)=1 prove that
gcd(a+b, a? —ab+b2)= 1 or 3.

If n>1, show that n? +4 is composite.

Or
Verify that the integers 1949 and 1951 are

twin primes.

Prove that for arbitrary integers a and b,
a=b(modn) if and only if @ and b leave the

same non-negative remainder when divided
by n.

Or

Find the last two digits of the number. 9%

State and prove Fermat’s Theorem.

Or
If P is a prime, prove that for any integer

a,Pla” +(p-1) and P|(p-1)a” +a.

Page4 Code No.: 20579 E
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)
18. (a)
(b)

Establish the binomial theorem.

Or
(i) State and prove Archimedean Property.

(1) State and prove the first principle of

finite induction.

State and prove the Division Algorithm.

Or

Solve the linear Diophantine equation
180x + 75y = 9000 .

(1) State and prove the fundamental

theorem of Arithmetic.

(1) Prove that 48| m(m2 + 20).

Or

Discuss about the Goldbach conjecture.
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19.

20.

()

(b)

()

(b)

o If, ca = cb(mod n) prove that

a= b[modgj when d = G.C.D. (c.n.).

(i1)) What is the remainder when the sum
'+ 2+ 3 +...+99! + 100! is divided by

12.
Or

If (a,m)|b prove that ax=b(modm) has

exactly (@, m) solutions.

If P is a prime, then a” =a(modP) for any
integer a.
Or

If n 1s an odd pseudo prime, then prove that

Mn =2" -1 is larger one.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics — Core
GRAPH THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. gamse Copulr o puUnerrsdr Csmearl e

Fal L gle, FLOLOMGT 5 GEOT LI 785 60 61T WL G0 LI
o piiilerisafien erewrenilsans

(=) 3 (=) 2

@) 4 (/) 5

In any group of more than one people, the number
of people having the same number of friends
inside the group is

() 3 (b) 2

(c) 4 (d 5



‘6 ydtaflsmers QamarL @@ euariler @eewtwim
yerefl ereir 2 erafl®y  oger  Qamhueredl  eramr

(=) 4 (=) 2
@) 6 (m) 3

For a graph with 6 points, the independence
number is 2. Then the covering number is

(@) 4 (b) 2
(c 6 d 3

Cy -ar Smamdlen ojere]

(=) 2 (<) 4
(@) 6 (/) 8
Girth of Cy 1s

(a 2 (b) 4
(0 6 (d 8

G o AsrBss awiy aaild w(G) =
(= 0
(<) 2
@ 1

() Garhsafler cramentsana
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If G is a connected graph then w(G) =

@ o0 (b) 2

© 1 (d) number of edges

10 yereflser Qamam_ @ wrsdear Carpsaer
eSS

(=) 10 (<) 11

@) 9 () B

Number of edges of a tree of order 10 is

(a) 10 () 11

(© 9 d 5

THS Cahmid lq- 7 &) 6ot Cahmsans o
cuellan L& &S ?

(@) QauCe GCsmmd (<) ulefer CabHmLd
(@) enmbléoLer Caomd (F)  FeuLmed Cammid
Which theorem is stronger than Dirac’s theorem?
(a) Cayley theorem

(b) Euler’s theorem

(c) Hamilton’s theorem

(d) Chvatal’s theorem
Page3 Code No.: 20580 B



7.

r wstisar Qaran_  epsQeirm (p,q) QsTHSS
serauanyuilen GaphsLLl s Carhsafler eramentsams

(<A) ﬁ (<=4) 2
2 =) 73
(&) 3p+6 () p-1

In any connected plane (p, q) graph with r faces,
the minimum number of edges is

3r 2r
(a) E (b) ?
(¢ 3p+6 d p-1

Gophs ULgD 2 ydalsamens Osmam wryb T-e6r
GLI GUOTGOOT  GT GoT

(<) 1 (=) 2

@ 0 (FF) 3

The chromatic number of a tree T with atleast 2
points is

(@ 1 b 2
(¢ 0 d 3

G o (p.q) awry wppn f(G, A)=4 +s47+...
aratled 7, s perpGw

(=) b, q (=) q,p
@) q,-p (FF)  p,—q
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10.

11.

If Gis a (p,q) graph and f(G, A)=A +s2 " +....

then r, s are respectively

@ p.q (b) ¢, p

© ¢-p d p-q

@O Josai@rdd

(@) Zd*'(v)=2d (v)=q (=) Zd'(v)=2q

@) Zd (v)=2q ()  @eeu ggiildene
In a digraph,

(@ =d'(v)=2d (v)=¢ b) =Zd'(v)=2q

(c) Zd_(v) =2q (d) None of these

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) efler smiy yeraflsailen Ligeu UTHSTESEGMD
eTa 16 mics.

Prove that isomorphism preserves the degree

of vertices.

Or
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12.

13.

(=)

(=)

(=)

(=)

albeum@m eueyyb Geul (D eueIL  6Ter
Hlep Q.

Prove that every graph is an intersection
graph.

P= (6, 6,5, 4,3, 3, 1) ererm  UlgE  Csmi
cuenry QST e eTar ST (hs.
Show that the partition P = (6, 6,5, 4, 3, 3, 1)
is not graphical.

Or

eTh @ U—U BL WD @(F U—V LTSS
Q& mesigm&@h erer BHlemldl.

Show that any w—-v walk contains a u—v

path.

auengy  G-er @@ (pearliydtails@d  ULig

GdDHS LILFD Qe erafled ibF uenTL| e (b
sHen 261 L SSHEBEGD e ST (Hs.

If G is a graph in which the degree of every
vertex 1s atleast two then show that G

contains a cycle.

Or
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14.

15.

(<)

(=)

(=)

26 wrsdd by Q6 Yarels@nss
@aLCuyb «Cr em umms @ MHEGL e
HlemLal.

Prove that in a tree, between any two points
there is a unique path.

@aldeurm  UaTWPsSSHGD  GodDHS ULFD
@uarh  amsar @Gy  crawanilEamaulievmen
Carhsmer eraameuiled GETamg HE@LD — erer

HlemLal.

Prove that every polyhedron has atleast two
faces with the same number of edges on the
boundary.

Or
uileotler Lerips GSHrsms gl Hlmieys.

State and prove Euler’s polyhedron formula.

cuETWIm :
@) Sens per
(1) g Cmmg
(i11) Sewg cuanrL.
Define :
(1) Directed walk
(11) Degree pair
(i11)) Digraph.
Or
Page7 Code No.: 20580 B



(<) A' =3P +3F earug apsQeunm cuamnEn
cuewmemr  LOQIMILILEG  Camepeuwns  @(HEs
PTGl eTerrd ST (Hs.

Show that A'-32+34% cannot be the

chromatic polynomial of any graph.
PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (@) G 6 (p,¢) oy wvpod G, @@
(Ps» 22) auengy  erafled Gy +G,  ereTLg

(p1 + Dy, @1 T Q4 +p1p2) eueprL  LDHMILD
G, XG, eremug (p1p2’ q,0; +p2q1) @IEML| erem
HlemLal.

If G, is a (p;, q,) and G, is a (p,, g;) graph
then  prove  that G, +G, is a
(b, + Pys @, +q, + p,p,) graph and G, xG, is
a (ppy, q1Py + P2gy) graph.

Or

(<)) p-LeTaflsameru|enwigb P&CHTERTEISET
Qévensgimer cuayL&efe, BrEu
2

Carhaafler eraranilsama {%} erau mlemLal.

Page 8 Code No.: 20580 B



17.

Prove that the maximum number of lines
among all p-point graphs with no triangles is

p?

{T} .

eI @rlenL LiLen GT GBoT G GWoT
p-12d,2d,>...2d, eaP®mSSLTM P
ugdsernsl Gflss P = (dl, dy, ..., dp) GTEILD
Giloy  em  ewery  GALUTE  @HES
Coemauwimeng) b Cungjrer Hlub s em e
eresrenT(ol euenfl e

d-1

P! :[dz—l, d3—1,....d1+1,....,dpJ GTEILd
Aoy esenyy @ildiuns @ p&sGeuaT®bD  erer
HlemLal.

Prove that a partition P = (dl, dy, ..., d,

)of

even number iInto p parts with
p-12d,2d,>...2d, 1is graphical iff the

modified partition
d-1
P! :£d2—1, dy—1,.... . ...,dpJ is
d, +1
graphical.
Or
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18.

(=)

(=)

(=)

GdpHs ULgFDd @@ Yearaflsamerwenw euenyL
G @m Qmemn euemrurs @ mss Csameuwmer
wHmid  Curgiorer  Hlubseaner ererartleuee
G  ADATSF  FHMSE@HD @l UL
porsle> Qs aar fipieys.

Prove that a graph G with atleast two points
is bipartite iff all its cycles are of even
length.

Socirger  eery @@ CansldCLmeflwerr
GUANTL| AeDa eTer Hlmies.

Show that the Petersen graph is

non-hamiltonian.

Or

@m Csrhss ey G-uléd &Cp o drerancy

RemI&CaTeTm FoWMaONaemel eTer Hlemdl :
@ G em uiGaRwer cuamrLy.

(i) G-er geuGeumm Leaflyd @rlenL LiLien
LI WL WIg).

(i) G-er Carpsefler sa@md  &OHSETTS

GA&SLILL Sniq UG
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19.

(=)

Prove that the following statements are
equivalent for a connected graph G.

(1) Gis Eulerian.
(11) Every point of G has even degree.

(111) The set of edges of G can be partitioned
into cycles.

W Ky opmd Kz du euegyser
SETEUEMTL|EHET D eTar Hlmie|s.

(i) G @ wsCsrammsdr @dons sTHSS
(p, CI) sereuenyL OMID p=3  erefled
q<2p-4 ear Hlemd.

(1)  Prove that the graphs K; and K;; are
not planar.

(i) If G is a plane connected (p, q) graph
without triangles and p >3 then prove
that ¢ <2p—-4.

Or

7K )={" "eC sd@puu@L crain(n # 1)
Vo n-L ngm @l el iuemL aer

eran blemLdl.

n if nisodd (n#1)

Prove that y'(K, )= .
n—-11if nis even

Page 11 Code No.: 20580 B



20.

(=)

f(G, 1)-ar Gemsmsefar @G wrd b
<@wynd eer Hesd. Coab G em (p,q)
auany erafled AP -air Gasd —q erer Hlemal.

Prove that the coefficients of f(G, 1) are
alternate in sign. Also prove that if G is a

( ,q) graph then the coefficient of A7 is
— q .

Or

R ageupn Sos eary D uleSiwer
Sengeueanyuns [OIGEETS Coemaeuwimeng)b
Cungibrergiorer  Blubsener  erenerbleleila
ealleur Letatlufler sliligquid Lmriligu|b
g erar Hlmes.

Prove that a weak diagraph D is Eulerian iff
every point of D has equal in-degree and
out-degree.
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Code No. : 20580 E Sub. Code : SMMA 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics — Core
GRAPH THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. In any group of more than one people, the number
of people having the same number of friends
inside the group is

(@ 3 9 (b) 2
© 4 d 5

2. For a graph with 6 points, the independence
number is 2. Then the covering number is

(@ 4 (b) 2
() 6 d 3



Girth of Cy is
(@ 2 (b) 4
(c) 6 d 8

If G is a connected graph then w(G) =

(@ 0 b) 2
) 1 (d) number of edges

Number of edges of a tree of order 10 is
(a) 10 (b) 11
© 9 d 5

Which theorem is stronger than Dirac’s theorem?
(a) Cayley theorem

(b) Euler’s theorem

(c) Hamilton’s theorem

(d) Chvatal’s theorem

In any connected plane (p, q) graph with r faces,

the minimum number of edges is

3r 2r
(a) E )] ?
(¢ 3p+6 d p-1

Page 2 Code No.: 20580 E



8. The chromatic number of a tree T with atleast 2

points is
(@ 1 (b) 2
(¢ O @ 3

9. If Gisa (p,q) graph and f(G, A)=A +sA ™" +....

then r, s are respectively
@ paq (b) a,p
© a-p d p-q
10. In a digraph,
@ 2d'(v)=2d(v)=¢ b) =d'()=2q
© =d (v)=2q (d) None of these
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that isomorphism preserves the degree
of vertices.

Or

(b) Prove that every graph is an intersection
graph.
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12.

13.

14.

15.

(a)

(b)

()

(b)

(a)

(b)
()

(b)

Show that the partition P = (6, 6,5, 4, 3, 3, 1)
is not graphical.

Or
Show that any u—-v walk contains a u—v

path.

If G is a graph in which the degree of every
vertex 1s atleast two then show that G
contains a cycle.

Or
Prove that in a tree, between any two points

there is a unique path.

Prove that every polyhedron has atleast two
faces with the same number of edges on the
boundary.

Or

State and prove Euler’s polyhedron formula.

Define :
(1) Directed walk
(i1) Degree pair
(i11) Digraph.
.Or
Show that A'-34’+34 cannot be the

chromatic polynomial of any graph.

Page 4 Code No.: 20580 E
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

If G, is a (p,, q,) andG, is a (p,, q,) graph
then prove that G, +G, is a
(py + P> @1 +4z + P1Py) graph and G xG, is
a (py - py» 1Py +450;)

Or

Prove that the maximum number of lines
among all p-point graphs with no triangles is

g

Prove that a partition P:(dl,dz,..., dp) of

even number into p parts with
p-12d,2d,>...2d, is graphical iff the

modified partition
1 d-1 :
P =\d,-1,d,-1,.... o dy is
d, +1
graphical.
Or

Prove that a graph G with atleast two points
is bipartite iff all its cycles are of even
length.
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18. (a) Show that the Petersen graph 1is

non-hamiltonian.

Or

(b) Prove that the following statements are

equivalent for a connected graph G.

(1) Gis Eulerian.

(1) Every point of G has even degree.

(i11) The set of edges of G can be partitioned

into cycles.

19. (a) (1) Prove that the graphs K; and K;; are

not planar.

(i) If G is a plane connected (p, q) graph
without triangles and p >3 then prove

that g<2p-4.

Or

n if nisodd (n#1)

(b) Prove that ' (Kn): .
n-11if nis even
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20.

(@)

(b)

Prove that the coefficients of f(G, 1) are
alternate in sign. Also prove that if G is a
( ,q) graph then the coefficient of A7 is
p— q .

Or

Prove that a weak diagraph D is Eulerian iff
every point of D has equal in-degree and
out-degree.
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. e efQum@mer SepLwjd BUGELIE 2 wiib

u?sin®a u’cos’a
(&) ——— (&) ————
2g 2g
@) usin® o () 2usino
28 g
Greatest height attained by a projectile is
2 . 2 2 2
u”sin“ o u”cos’ o
(@ ———— b)) —
2g 2g
. 2 .
usin® o 2usin o
(© (d)

28 g



45° Csramgdle, 80+/2 g /lermy  Cousdda

erflwiCi L (T Quim(meT UDLIUSH S
TS5 smET@ERD GBIy

(=) 2 ey (<) 5 eleumg
(@) 4 eflermg (FF) 3 efleurmig

A particle 1s projected with velocity 8042 ft/sec at
an elevation of 45° then the time of flight is

(a) 2sec (b) 5 sec
(c) 4sec (d) 3sec

2 bBID Craig) @

(=) wrhled (<) Semsuded

(@) QeusLmi (FF) @6 egiLbldena
Momentum is a

(a) constant (b) scalar

(¢) vector (d) none of the above
Rm ww Brissawowdrar  Csmemd e
aupeuplriunear Hleve searsdler g smieurs Gomgb
Curg @iger rdlueiiiy Cameanrd =

o

(=}) 45
@) o° () u@CsTewTd
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When a perfectly elastic sphere impinges on a
fixed smooth plane, the angle of reflection =

(a) 90° (b) 45°

(c) 0° (d) angle of incidence
ewm SMos Qusssder BLCum  FHosCeusd
1 S/eflermg, genr Quiss srebd  elermiguied %

L@ oraflléd Sigen eiFs

1

8 107 8
(<) 10 (<=4)

T 1

o8 5
@ 15 ™ Tox

The maximum velocity of a particle executing

SHM is 1 m/sec and its period is % of the second.

The amplitude is

(a) % m () 107 m
V4 1
(© E m (d) ﬂ m

x =acoswt+bsinwt eafle s QusssHer
wrled 4 -6t wEHLILY

(o) w (=) —w
(@) w? (m) —w?
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If x =acoswt+bsinwt , then the constant u of the

SHM is
(@ w b) —w

 w* d -w?

SangGeusgdlerm oprsammMlen ojere]

The magnitude of the radial component of velocity

1s

(@ r b) ré
© 7 @ r*
‘@ b 2elw el LUuresuid  B&HD

QurmpeEnsE P erarn  yeraflulery  QarOGsmigenr
NG Qeegyd pH&sSSem snml

(<) ab? (<) ab

@) ab (m) %
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10.

For a particle describing a circle of radius a, the
acceleration at any point P has the component
along the tangent at P.

(@) a6 b) ab
(© ab @ a2

smaflar (p, r) swerumE

(=) p=ar’ (<) p=rcosc
(@) p=rsina (F) p=rtana

(p, r) equation to the spiral is
(@ p=ar’ (b) p=rcosa

(c0 p=rsino (d p=rtana

@M  FSET @b uTasuld  BETHSTED r’g -

(=) h (<)

(@) 2h (r) —h

If a particle moves in a central orbit then r?0 =

(@ h (b)

N | >

(© 2h d -h
Page5 Code No.: 20581 B



11.

12.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

@ rMuUTmeT @b QU@HL 2 wWrbrergl,
ermlyematiudler aufluins Cabeib San sgarssen
Bgemer cSg&ler sTOUGS erefled
THCHETaTEMNSE HTEHTS.

If the greatest height attained by the particle
is a quarter of its range on the horizontal
plane through the point of projection then
find the angle of projection.

Or
Qar@ssiuc . eaMCeassdled  erdlwiul
gisaflen smigersden Wgerer QUL eiFsamers
GITGH0TS;.

Determine the maximum range on an
inclined plane, given the magnitude of the
velocity of projection of a particle.

8 &Cardlymd  BlevpuepLw  LbBFH  epeTm
Marmgd@g 10 Wi CeussgLen @unkidls
Qarar® <Cs Hasuld elarmgd@ 2 WL
CausggiLenr  @Qumiigbd. 24  SCeondlymbd
Blenmujerer Umbgl QETMIL_6T Cririgwns

Cuorgdlpg. ezé crafled Crdlw e 2 drer

Cousmsamens smeams. Goa@ibd @uss Hmedld
gHUBL QLPUIEULD &TEs.

Page 6 Code No.: 20581 B



13.

(=)

(=)

A Dball of mass 8 kg moving with a velocity of
10 m/sec impinges directly on another ball of
mass 24 kg moving at 2 m/sec, in the same

direction. If e:% then find the velocities

after impact. Also calculate the loss in
kinetic energy.

Or

‘m Hlepuyerer e eupeupriumer  Csmerd
eualadme@n M Hlepwearer eupeIpLILITET
wH@pmm Carersder g sriicuns Cuorgdng.
m=eM eafled Comssel Year Qué&s
Sengaer QemiGs5sms @) (heSlarmer ererm blenLdl.
(e eraig) Wergsd Qap)

A smooth sphere of mass ‘m’ impinges
obliquely on a smooth sphere of mass ‘M
which is at rest. Show that if m=eM, the

directions of motion after impact are at right
angles. (e is the coefficient of restitution)

RO e e el Ll ufdule  Eymer

CoussgiLenr  pardpgl.  Hleveowrer 6@
AL gHed, sigen aipsdl e smwraflu s

@Quissd eram Hlmies.

A particle moves along a circle with uniform
speed. Show that the motion of its projection
on a fixed diameter is simple harmonic.

Or
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14.

(<)

groreflu  Elews  Qusssded  Quriidls
QasTeTg(hE@GD @ SIS ‘A 6T eiFensuLd
T eeam ety Crrsangub Csmar@ereng.
Sger  sgmal Qzreveeilel(mhg g6
Qaremea; X s @Q@OsGD Curg jger
HengGeusd V' erarLigy UZT2=4IZ'2(G,2—.X‘2)

erad FweruT L QupriuE g erer HlenLql.

A body moving with SHM has an amplitude
‘@’ and period ‘T". Show that the velocity ‘v’ at
a distance ‘4’ from the mean position is given
by v*T? = 47> (a2 —xg).

oS Hosfiigd et GnEGs Sosigib
@ gisaflar pHEsSH 6 Fmmsmers smel.
Derive the radial and transverse components
of acceleration of a particle.

Or

@ Yetatlwler <pars SHasCousd igen
GN&EGS SomsCaussamss Cumd k£ bLRBIEG
crafler Suiyearaiuflenr umeng e FCsHTERTE
F(HeT eTar Hlmie|s.

If a point moves so that its radial velocity is
k times its transverse velocity then show
that its path is an equiangular spiral.
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15.

16.

(=)

(=)

@@ W ureasuild, uriys SasCasd épv

ore Hlmieys.

Prove that, in a central orbit, the areal

.1
velocity is 5 pu.

Or

R glsetrarg (pevaranel CBT&Edl e enul
esfamed Qussiiur @ r°=a’cos20 ere
urengew  Amwsding. eleguler elldlamuis

&HITGO0T .

Find the law of force towards the pole under
which the particle describes the curve

r2 =a%cos26.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(=) <rbu FeavsGeusd V-wyLer erdluliil L gger

garm  erdlyerafluiiadlmbg ‘@’ CQsreneelgyerer
R Qen@sgs seaufler oL wsamigw BHGELIE

2 2

v a

o Wiyl ——g—2 Terd SM(hS.
28 2v
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17.

(=)

(=)

Show that the greatest height which a
particle with initial velocity ‘v’ can reach on a
vertical wall at a distance ‘e’ from the point

2 2
of projection is ——g%.
28 2
Or

@ eMurmeier uremsuler o FHulgub,
gCaaid @  Gelwuprenilear  meaflseflgn
Su@ummpefler  HensCousmgser wWCperw w,
U, 0y erafled v+, =u Hlemlq.

If v; and v, be the velocities of a projectile at

the ends of a focal chord of its path and u is
the velocity at the vertex, prove that
01‘2 +v§2 =u”.

Qe FO A6TE LIBGIHET (1 GULPEILPLILITET
Cuansulle eerenmGlwmerm) Qsr_(H&
Q& TesTIq. (&S et <216l e Quirg
QzsTHCam( audlwins <G5  SjeTayeTer
epamoreig  Upbg,  @remger B @Gy
Crrsdled Cuorgidlemg. e GTGHTLIZ
BSeresHs0sw — crafld  Corsaus@ls e

%(1—62) LDL_MI(S, Quss <Y DO

BB BESGD cran Hlmieys.
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Two equal balls are in contact on a smooth
table and a third equal ball moving along

their common tangent strikes them

simultaneously. Prove that %(l—ez) of its

kinetic energy is lost by impact, e being the

coefficient of restitution for each pair of balls.

Or
B oo wrsdambg HoLssarsder Goer e
QuayeoLw ‘m flop ubs gy Wb
apbLdng. Corgmsltld Qubss DHHO
<lfley mgh(l—e2) orand  &T(H. Gogib
qpbLeums HnSHn ey ahds ST
2h_[1+e

E 1-e

) eTerd STLl(b).

An elastic ball of mass ‘m’ falls from a height
‘W’ on a fixed plane and rebounds. Show that

the loss of kinetic energy of impact is
mgh(l—ez). Show also that the time taken

before the particle has finished rebounding is
2h (14 ej
g \1l-¢e)
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18.

19.

(=)

ewm gsa  gmorellu s  Qusssdld
@Qumidls Caramymedng. CsTLihg 6D
eLp 6T FHTe @ eLGeuaflsafle NN
WSO (BHS ST FITBISET Xy, Xy, Xg

27

G, D6 &HTeld GTeuT
1(x1+x3j
cos | ——=

2%,
HlemLal.

A particle is moving with SHM has distances
X, Xy, X3 1n ‘3 successive intervals of time

from its center of oscillation. Show that its
27

cos‘{x1 X J
2x,
Or
pam&sdsram Osm@ssrar @Gy ey

Corsemss Csream_ @ueanh srmoreiu Ffae
wEsBIsaler (sT@LmUSE STes.

period is

Find the composition of two SHMs of the
same period in two perpendicular directions.
Rm gsar U eaybd  Fyrewr  CoussgLen
r=a(l+cosf) ergid euemeraiamruied B&THDS.
gmausmsls Qurmsg gear Carewr Geusbd

vsec 9 _ 32
2 crame b emreuldl PH&sssam
a

eTenilb mHled eraeyd Hlmie|s.
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A particle moves with a uniform speed ‘v’
along the curve r=a(l+cos@). Show that its

o
vsec —

angular velocity about the pole is 5
a

and the radial component of its acceleration
2

1s the constant

4a

Or

Blevew ydlevwis Qummdsg me@mb  Gurefler
2wrsdews  wHod  sHE  Cem@ssrarn
Sevsildr Ceusmiger Ay wombd #0. @mg
A, u ereruer  wrdldlsedr  erafld  gisafler
urenguler goearur®h Cuoaib < rsHens wHMILD
I T01C) Qemi@sgTer Hengsafle SIS 6

WPOHESEBISEMETE STEHTS.

The velocities of a particle along and
perpendicular to the radius from a fixed
origin are Ay and w@, where A, u are
constants. Find the path and the
accelerations along and perpendicular to the

radius vector.
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20.

(@) @ gisar Heraul L ummsuiler @Galwusams

Crrsdlu  ellensudled pardmgl. jeualenguflen
dleows sreams. Goaibd LTSl smeug
em ydaile oger  HasCeussamgu|b
M6 CHISmSUL|D SHTems.

A particle moves in an ellipse under a force
which is always directed towards its focus.

Find the law of force, the velocity at any
point of the path and its periodic time.

Or

() p earug gmaussdlmbg CsTOCST 1GHE

cuETWILILI(HILD QsG55 SIrLD eresfléd
1

——u2+(@)2amﬁ &
P’ de HeHe:

If p is the perpendicular from the pole on the

2
tangent then prove that % =u+ du .
p de
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. Greatest height attained by a projectile is

u’sin® o u’cos® o
@ e O e
g 8
© usin?a ) 2usino
2g g

2. A particle is projected with velocity 8042 ft/sec at
an elevation of 45° then the time ofp flight is

(a) 2sec (b) 5 sec
(c) 4sec (d) 3sec



Momentum is a
(a) constant (b) scalar

(¢) vector (d) none of the above

When a perfectly elastic sphere impinges on a

fixed smooth plane, the angle of reflection =

(a) 90° (b) 45°

(c) 0° (d) angle of incidence
The maximum velocity of a particle executing
SHM is 1 m/sec and its period is % of the second.

The amplitude is

(a) % m (®b) 10zm
V4 1
(c) 0 m (d) Ton m

If x =acoswt+bsinwt , then the constant u of the

SHM is
(@ w (b) —w
0 w* d -w?
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10.

The magnitude of the radial component of velocity

1s
(@ 7 M) ré
(© 7 d) r%o

For a particle describing a circle of radius a, the
acceleration at any point P has the component

along the tangent at P.
(@ ab’ (b) ab
€ ab d a6
(p, r) equation to the spiral is
(@ p=ar’ (b) p=rcosa

(c) p=rsina (d) p=rtana

If a particle moves in a central orbit then r?6 =

(@ h (b)

DO | S

() 2h d -h
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

()

(b)

If the greatest height attained by the particle
is a quarter of its range on the horizontal
plane through the point of projection then
find the angle of projection.

Or

Determine the maximum range on an
inclined plane, given the magnitude of the
velocity of projection of a particle.

A Dball of mass 8 kg moving with a velocity of
10 m/sec impinges directly on another ball of
mass 24 kg moving at 2 m/sec, in the same

direction. If e:% then find the velocities

after impact. Also calculate the loss in
kinetic energy.

Or

A smooth sphere of mass ‘m’ impinges
obliquely on a smooth sphere of mass ‘M
which is at rest. Show that if m=eM, the
directions of motion after impact are at right
angles. (e is the coefficient of restitution)

Page4 Code No.: 20581 E
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13.

14.

15.

(a)

(b)

()

(b)

()

(b)

A particle moves along a circle with uniform
speed. Show that the motion of its projection
on a fixed diameter is simple harmonic.

Or

A body moving with SHM has an amplitude
‘@’ and period ‘T". Show that the velocity ‘v’ at

a distance ‘4’ from the mean position is given
by v?T? = 4x* (a2 —xz).

Derive the radial and transverse components
of acceleration of a particle.

Or

If a point moves so that its radial velocity is
k times its transverse velocity then show
that its path is an equiangular spiral.

Prove that, in a central orbit, the areal

.1
velocity is 5 pu.

Or

Find the law of force towards the pole under
which the particle describes the curve
r? =a®cos26 .
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

()

Show that the greatest height which a
particle with initial velocity ‘v’ can reach on a

vertical wall at a distance ‘e’ from the point
2 2

L ga
of projection is — — 22—
prol 28 207
Or

If v, and v, be the velocities of a projectile at

the ends of a focal chord of its path and u is

the wvelocity at the vertex, prove that
vl‘2+v§2=u_2.

Two equal balls are in contact on a smooth
table and a third equal ball moving along

their common tangent strikes them

simultaneously. Prove that %(1—@2) of its

kinetic energy is lost by impact, e being the

coefficient of restitution for each pair of balls.
Or
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18.

19.

(b)

(a)

(b)

(a)

An elastic ball of mass ‘m’ falls from a height
‘W’ on a fixed plane and rebounds. Show that
the loss of kinetic energy of impact is
mgh(l—ez). Show also that the time taken

before the particle has finished rebounding is
2h (14 ej
g \1l-¢e)

A particle is moving with SHM has distances
X, X, X3 1n ‘3 successive intervals of time

from its center of oscillation. Show that its
2w

f 2 +x
cos I(I?’J
2x,
Or

Find the composition of two SHMs of the
same period in two perpendicular directions.

period is

A particle moves with a uniform speed vV’
along the curve r =a(l+cos@). Show that its

vsecg
angular velocity about the pole is

2a

and the radial component of its acceleration
2

is the constant

4a

Or
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20.

(b)

(a)

(b)

The velocities of a particle along and
perpendicular to the radius from a fixed
origin are Ay and w@, where A, u are
constants. Find the path and the
accelerations along and perpendicular to the
radius vector.

A particle moves in an ellipse under a force
which is always directed towards its focus.
Find the law of force, the velocity at any
point of the path and its periodic time.

Or

If p is the perpendicular from the pole on the

2
tangent then prove that iz =u’+ du .
p do
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics — Core
NUMERICAL METHODS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. Ayl cer-griser wpespuied x,,, =

(<0) x+% - x_}f((o;))
@) x,- ';((j:)) " x, + /; ((j::))
In Newton-Raphson method x,,, =

@ x,+ }’: ((’; n)) b  x, - }f ((’;))
© x,- ’;((;C)) @ x+ ’; ((;C:))



a wpmd big @elude flx)=0-ar pped Gmss
Bupseer

(@) fla)>0 wpmn f£(b)>0
(=) fla)>0 wpgw f(b)<0
@) f(a)<0 wpps f(b)<0
(M) @Hd agadiama

Condition for a root of f(x)=0 to lie between a

and b is

@ fla)>0 and f(b)>0

() fla)>0 and f(b)<0

© fla)<0 and f(b)<0

(d) none of the above

\QereuheuaTeuhmIGT arg &M ?

(=) Ax"=rh-x"" (@) Axl) =rh.xt)
(@) Ale”=e (M) ergiayildame
Which of the following is true?

(@) Ax"=rh-x"" ®  Ax") =kt

() A" =e" (d) none of the above
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V2y2 =
(=) Yo +2y+
@) Yo—201 -
Viy, =
(@ ¥y +2y +
©  ¥2=2y -

FLOIHD @ e Geuarfl

LwerU (heug

(=) Byl ar

®) ¥ -2+
d

2 e W Heefl & @&

@SS
(=)
(FF)  &rmEhsl

For unevenly spaced point we use

(@) ev@Litedlm
formula.
(a) Newton

(b) Gauss

(¢) Sterling (d) Lagrange

Bl Lafler  Criraps Qe ssamiliy  @&sHrsamsi

vweru(HSS) Qm&Eh  y-williysamer
STETETLD.

(=) @md oL eaiament HUILEET )(HSled
(<) BH AL Leuamant SliLsaerfled

(@) <UL euenanT HLUILSET i(HEH6
(FF)  ergla|lebena
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Newton’s forward interpolation formula is used to
find the values of y

(a) near the end of the tabulated values
(b) in the middle of the tabulated values
(¢) near the beginning of the tabulated values

(d) none

[ﬂ) 1 {Ayo Ay Ny, sy
x=x,

dx)_. nl 1 2 3
(@) Bl Laflar Crips eumas0sp &b
(<)) Queved GEH b

@) Pyl afler Qerips uamssOay @& T
(FF)  ergla|lebena

(ﬂj 1 {Ayo _ Ny, " Ny, _
x=x,

=— 1s
dx 1 2 3

h
(a) Newton’s forward differentiation formula
(b) Bessel’s formula

(¢) Newton’s backward differentiation formula

(d) None
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10.

G- FmaEmiiL_ed el Slulled Gewpuller auflens

(=) h (<4) h?

@) *n () ergleylldrae

The error in the Trapezoidal rule is of order

(@ h (b) A’

© A (d) none

rdelenw B&4) Caumum_ FLOGTUM_ L

2 (heuTsE&s Yy, =ad".
() Yo = Vn (<) Y1 =2

(@) yn+1_3yn (rF) yn+1_4yn

Form the difference equation by eliminating the

constant from y, =a3"

@) Yo=Y b)Y =29,

©  Yuu =30y ) Yo =4,

Sire| &rers ¥, o —8Y,,, +15y, =0.

(@) v,=0C3"+C,5° (=) y,=CT +C,8"

@ »,=C2"+C4"  (m) eglaldame
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Solve y,., —8y,,; +15y, =0
@ »,=C3+C5" () y,=CT7 +C,8"
¢ y,=C2"+C,4* (d) None

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (@) fylLer-griser wopulad x°+3x-1=0 ar
APOEEG SIS .

Find a root of x*+3x-1=0 by Newton-
Raphson Method.

Or
(<) asrev BEsd papuid Siés
x+y=2, 2x+3y=5
Solve by Gauss elimination method :

x+y=2,2x+3y=5.

12. (@) fmeys @ A'e” :(eh’ly’ex.

Prove that A'e* = (eh_lrex.
Or

() Bpieys @ Ay, =Viy;
Prove that A’y, =V’y,.
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13. (@) fylLaflar Cpiwps @&GsIHrsas vweaLBSS
X =56 y-er LI STeTs.

X: 4 6 8 10
y: 1 3 8 16

Find y when x=5 by using Newton’s
forward interpolation formula.

X 4 6 8 10
y: 1 3 8 16
Or
(<) esrmfuder wenpuld x =66 y-ar LI
ST .
X 3 7 9 10

Y 168 120 72 63

Find y when x =6 by Lagrange’s Method.
X: 3 7 9 10
Y 168 120 72 63

dy

14. (=) d——eiyr wdlemu x =516 srams.
X

X 50 60 70 80 90
Y 19.96 36.65 58.81 77.21 94.61
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Find ﬂ at x =51.
dx

X 50 60 70 80 90
Y 19.96 36.65 58.81 77.21 94.61

Or

(<) h=0.2 eer Qarem® wrribemire eHHiiug

1

dx . .
J‘ 5 WElU STes.
o1+t

dx
1+ x2

1
Taking h=0.2, find j by Trapezoidal
0

rule.
15. (=) ey SMas : Y0 — Y, +2y, =5".
Solve y,,5 =3y, +2y, =5".
Or
(<) Bfa] SMTE & Y,,5 — 5V, +6y, =6".

Solve y,., -5y, +6y,=6".
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) xlogox-1.2=0a 2 HOILD 35,
@QaLwleorar  posans  goupter  Hlae
WPenmLiLllg &Ters.

Find the root of xlog;,x—-1.2=0 which lies
between 2 and 3 by false position method.

Or
(<) smev-Feb papuied Srés :

10x+2y+2z=9
x+10y—z =-22
—2x+3y+10z=22

Solve by Gauss-Seidel method.

10x+2y+2=9
x+10y—z=-22
—2x+3y+10z =22

17. (@) Epsar_eupean Hme|s :
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Prove the following :

2
i A=lgis1+
2 4

.. 1 1
S==A+=AE".
() u 5At5

Or
(<) Blmies :
Alpat +6x° +x% —x +7)=20x® +108x +108x") +11
Prove :

A(Sx4 +6x +x%—x+ 7)= 20x® +108x® +108x™ +11

18. (=) x=84 crafled y-ar AL SrenTs.
40 50 60 70 80 90
184 204 226 250 276 304

Find y when x =84.
40 50 60 70 80 90
y: 184 204 226 250 276 304

Or
() Blytraiar agss Coupur® Gsfrsms
LwetuRSS f(8)er LA sraTs.
X 4 5 7 10 11 13
f(x) : 48 100 294 900 1210 2028
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Find f(8) by using Newton’s divided

difference formula.

X 4 5 7 10 11 13
f(x) : 48 100 294 900 1210 2028
19. (=) Q d_2y -ar e x =550 @ srems
' dx’ dx?® ‘

x: 500 510 520 530 540 550
y: 6.2146 6.2344 6.2538 6.2729 6.2916 6.3099

2
Find % 4Y when x=550.
dx dx
x: 500 510 520 530 540 550

y: 6.2146 6.2344 6.2538 6.2729 6.2916 6.3099

Or

1
. dx
(<) wHulbps J-1+x

0

(i) Swser %@9@ (ii) Hivsan
3 . 1 _— . .
3 edl @i hzg oran eT(HEGIE CsmeTaTaLb.
¢ dx 1
Evaluate _[ ——— using (1) Simpson’s — rule
ol+x 3

(1) Simpson’s % rule, taking h:% for all
cases.
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20. (@) ey srems @ 4y, —4Y,, +Y, =2"+27".
Solve : 4y, ., -4y, 1 +y, =2"+27".
Or
(=) Sy snems : Y, —8Yy,, +16y, =4".

Solve : y,,o —8y,,, +16y, =4".
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  In Newton-Raphson method x,,; =

f(x,)  flx,)
@ 5t O w )



Condition for a root of f(x)=0 to lie between a

and b is

(@ fla)>0 and f(b)>0
®) fla)>0 and f(b)<0
(© fla)<0 and f(b)<0

(d) none of the above

Which of the following is true?

(@) Ax =rh-x'" ®) Ax=rh-xl
() A" =e" (d) none of the above
\%e Yo =

(@ ¥y +2y; + 0 (b) ¥y =2y +Y,

©  ¥2=2y - d

For unevenly spaced point we use

formula.
(a) Newton (b) Gauss
(¢) Sterling (d) Lagrange
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Newton’s forward interpolation formula is used to
find the values of y

(a) near the end of the tabulated values
(b) in the middle of the tabulated values
(¢) near the beginning of the tabulated values

(d) none

1s

(ﬂ) 1{Ayo_A2yo +A3y0_
X=X

de) . Rml 1 2 3

(a) Newton’s forward differentiation formula
(b) Bessel’s formula

(¢) Newton’s backward differentiation formula

(d) None

The error in the Trapezoidal rule is of order
@ +h (b) A?

(¢ R’ (d) none

Form the difference equation by eliminating the
constant from y, =a3"

(a) Y1 = n (b) Y1 — 2yn

©  Yp1 =3, A Y =4y,
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10. Solve y,,,—8y,,, +15y, =0
@ »y,=C3+C5°" (b y,=CT7+C,8"
¢ y,=C2"+C,4* (d) None
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Findarootof x* +3x -1 =0 by Newton-Raphson
Method.

Or
(b) Solve by Gauss elimination method :

x+y=2,2x+3y=5.

12. (a) Provethat A"* = (eh’ly’ex.

Or

() Prove that A’y, =V?y,.

13. (@ Find y when x=5 by using Newton’s
forward interpolation formula.

X: 4 6 8 10
y: 1 3 8 16
Or
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14.

15.

16.

(b) Findy when x =6 by Lagrange’s Method.
X 3 7 9 10
y: 168 120 72 63

(a) Find % at x =51.
X

50 60 70 80 90
19.96 36.65 58.81 77.21 94.61

Or

dx
1+ x2

1
(b) Taking h=0.2, find j by Trapezoidal
0

rule.

(a) Solve y,,, =3y, +2y,=5".

Or

(b) SOlve yn+2 - 5yn+1 + 6yn = 6” *

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Find the root of xlog,,x—-1.2=0 which lies
between 2 and 3 by false position method.

Or
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(b) Solve by Gauss-Seidel method.

10x+2y+2=9
x+10y—z=-22
—2x+3y+10z =22

17. (a) Prove the following :

2
@ A=lgisf1+
2 4

1, 1
ii S==A+=AE".
(i) u

Or
(b) Prove:

Al +62° + 2% —x +7)=20x® +108x® +108x") +11

18. (a) Findy when x=284.
X: 40 50 60 70 80 90
y: 184 204 226 250 276 304

Or
() Find f(8) by using Newton’s divided

difference formula.
X 4 5 7 10 11 13

f(x) : 48 100 294 900 1210 2028
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2
19. @ Find 2, %Y yhen x=550.
dx dx

x: 500 510 520 530 540 550
y: 6.2146 6.2344 6.2538 6.2729 6.2916 6.3099

Or

1
(b) Evaluate I ﬂ using (1) Simpson’s 1 rule
0 1+x 3

(11) Simpson’s % rule, taking h =% for all
cases.
20. (a) Solve: 4y,.,—4y,.+y,=2"+27".

Or

(b) Solve: y,., —8y,,, +16y, =4".
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. PAT -
(o T (<) F
@ P (m) P
PAT =
@ T b) F

(¢ P @ |P



101Pv1Q) -

(@) Pv@ (=) [P ]Q
@ 1PvlQ () PAQ
00Pv1Q) =——.

@ PvQ & 1PATQ
© |Pv ]Q d PAQ
Rv (P A ]P) aramusne, swrar @
(o) P (<) R

@ T (m) F

The equivalent formula for RV(P/\—|P) 18

(a) P ® R

© T @ F
1Q.P - Q aan snppisaflen alevaray
(o) P (<) @

@ [P m T
The premises |Q,P — @ implies

(@ P b)) @

© P @ T
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R GosHed a*x=>b erarn FweruTiqer ey
a,be G.

(@) bxa

(@) (axb7)
@) alxb (m) a b

For a*x =0, where G is a group, the solution of
the equation of type a *x = b

(@ bxal (b) (a % b‘l)
(¢ atxb (d at=bt
QDT D H(x,y)+ H(y,z)

() 2H (x,2) (<) <H (x,2)
@) = H(x,z) (FF)  # H(x,z)

The Hamming  distance H(x,y)+ H(y,2)

(@ =H(x,z2) (b) <Hx,z2)
) =Hx,z2) (d) # Hl(x,2)

a<beoadd -

(@) ax*b (<) a
@) o (") b
a<besadd =

(@ ax*bd (b)

(c b @ b
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8.

10.

’

(@=b) =
(=) a®b
@) axbd
(a*b),:
(a a®b
© axbt

11101, -

(=) 39
@) 334
11101, =
(@ 39,
© 33y

693, -

(=) 1265,
(@) 16214
693,, =

(a) 1265,
(c) 16214

(@c-b) a/ o br
() a @b
(b) a/ * b/
d dJdob
(=) 244,
(/F) 29
(b) 24
(d) 29
(<) 12634
(/) 12564
(b) 12634
(d) 12564
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

Aepd: P> Q < |[Pv@Q.
Prove: P 5 Q & |Pv@Q.

Or

Gemeu@puenes  Gwiwm @  (PTERTT  6TEd
SITEHT.

@ (1RQAP)AQ
G) P->(Pve)
i) (PAQ)<=P.

Find whether the following are tautologies or
contradictions.

@ (1@AP)rQ
i) P-(Pv@)
i) (PAQ)<=P.
9fley Heva Guwied aulqaulb seh :
D PAP->Q)
@ 1(PvQ@)=" PAQ.
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13.

(=)

Obtain disjunctive normal forms of :
@D PalP-Q)

i) 1PvQ)=PArQ.
Or

P—-(@—S9), IRvVP.Q )
sapmsaficdipbsy R — S  earn  efleneray
QuDLILIBHID erar Hlmieys.

Show that R — S can be derived from the
premises P -(@ — S), |Rv P and Q.

<G,*> @R FPHE GO ‘@ eTerend 2 MLy
Qarem® 2 (HeurssliLGSpg. G -wer cuflens n
aafles a" =e eer fmeys. Cogdb a” =e
oTeirend Guigelled euHd FHM @uwied ereRT 7
Terd HTL(b).

Let <G,*> be a finite cyclic group generated
by an element ae G. If G 1is of order n,
then show that a” = e. Also prove that ‘n’ is
the least positive integer for which a" =e.

Or
GOEGSHIUIL g 6ir LLeBuIoHm GSHILEH
QUTTSE S &6 6T WO EFS W TenL_ 9IS 6
Hs&Adlw grysdm@ FwwnELb.
Show that the minimum weight of the
non-zero code words in a group code is equal
to its minimum distance.
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14.

15.

(1)

(L,s) @ saliawuy wpmd  abce L
erenfled HlemLdl.

Q) a@®b*c)<(a®bd)*(a®c)
G) axb@®c)2(a*bd)® (a=c).
Let (L, S> be a lattice and a,b,c € L, then
prove that inequalities :
Q) a@®b*c)<(a®bd)*(a®c)
G) axb@®c)2(a*d)® (a=c).
Or

Ledlwer eugeunigemer GLmEshEeflem Fnl L6
Bluwer auigelledd er(pgis.

@ x xx
1)  x, D x,.

Write the following Boolean expressions in a
sum-of-products canonical form

@) x
1)  x, D x,.
FLD GTGRISETTS LOTHDI.

@  (0.1011),

(i)  (0.24),4
Gii)  (2.7),
(iv) (87.12),.
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Convert to decimal numbers :

@  (0.1011),

() (0.24),,
(i)  (2.7)g
(v) (37.12),.

Or
(<) WS smew.
(1 1111, +101,
(i) 1001, —-100,
(i) 10011111, +1101011,.
Evaluate :
@) 1111, + 101,
(i) 1001, —100,
(1) 10011111, +1101011,.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (@) Pv@) A 1(1PA(1QVIR)v
(1P ~71Q)v (1P A TIR)

@ G erer Hlepal.
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17.

()

Show that :
Pv)A (TP A(1Q Vv IR) v
(—|P A —|Q) v (—|P A —|R) is a tautology.

Or
Hneys :
@ 1PAQ)=>(1Pv(1PvQ)=(1PvQ)
i) PvRA(TPA(TPAQ)=(1PAQ).
Show that :
@ 1PArQ)-(1Pv(1Pve)e(1Pve)
i) (PvQ)A(1PA(1PAQ))=(1PAQ).

(1P - R)n Q== P) aan @sAr5nS
Pt  @event  @Quiéd  eligeud  Qums.
Cogib (pserend Gfe| Hlane @uid allgelpd
GITGHoT.

Obtain the principal conjunctive normal form of
the formula S given by (—|P - R)/\ (Q=2DP).

Also obtain the principal disjunctive normal
form of S .

Or
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18.

(<)

Fo D MI&HET

@O @x)F(x) A S(x) » v (M(y) > W(y))

i @M ATW0),  aouddoss
(x)(F(x)—>—|S(x)) cllenemey eu(pd erew
Blep .

Show that from :
D @x)FR) A Sk) - y(M(y) - W(y)

(11) (EIy)(M(y)/\—|W(y)), the conclusion

(@) (Flx) > TS(x))
Qavsrmergd Commid ga M Hlmie|s.
State and prove Lagrange’s theorem.
Or

o6 GHUEE @6 GO G wrismgsafer
B&flm gy Goppss 2k +1 aar @mhsmed
LLECL R ooz SHEG  (G@DeuTer
seupisaiien marsg olls Corsmsyn &
Qe (gD eTerd ST (H.

Show that a code «can correct all
combinations of k& or fewer errors if and only
if the minimum distance between any two
code words is atleast 2k + 1.
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19.

20.

(1)

<L,S> Q@@  Fal Ll 6Iens. TS
ax*b<ax*c

,b, L 95 b<c > .
@Dce Hepdss ¢ {a@bﬁa@c

Let <L,S> be a lattice. For any a,b,ce L,
a*b<a*c

prove that b < ¢ = .
a®b<adc

Or

aps gellwer @Qupsafisipd, gGs@id @
FHeETLD S -ar <p (s), N, U, ~, @, S> TGS
@QupsaiissdhE @ue wrpr Casriy 2 L wg

ereur HlemLal.

Show that any Boolean algebra, is
isomorphic to power set algebra
(,0 (s), N, U, ~, 0, S> for any set S.

QUBSES :

G 1111,x1011,

(1)) 110, x10,.

Multiply :

G 1111,x1011,

(1) 110, x10,.

Or
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(=) UGHEs
(1) 100001, + 110,
(1) 100000, + 100,.
Divide :
(1) 100001, by 110,
(i) 100000, by 100,.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. nC, = .

@ 0 ®) 1

© n (d) none
2. P5) = .

(@ 5 (b) 20

(c) 100 (d) 120



The number of different pairings of 2n objects is

@ @) o 2
n.

(2n)! (2n)!
s @ =

The system of distinct representatives for the sets
A =12}, A, ={4}, A, =1{1,3}, A, ={2,3,4} is

(a) {1,2,3,4} (b) {1,4,3,2}
(0 {1,3,2,4} d {1,3,4,2}

In a simple tree, the degree of each vertex is

(@) <3 (b) =3

() =23 da 1

The number of derangements of the 3 symbols
1,2, 31s

(@ 1 (b) 2

(© 3 d 4

How many ways are there of placing 5 non-taking
rooks on a 5 X 5 chess board?

(a) 3! (b) 4!
(c) 5! @ e
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10.

11.

For any board C, r,(C) =

(a) number of rows of C
(b) number of squares of C
(¢) number of columns of C

(d) none

In a block diagram, the subsets of S are called

(a) Dblocks (b) varieties

(¢) elements (d) none

In a block diagram each element lies in exactly
blocks?

(a) k ®d) 1
(© r d v
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) How many permutations are there of the
26 letters of the alphabet in which the five
vowels are in consecutive places?

Or
®) PT. (”J o
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12.

13.

14.

(a)

(b)
(a)

(b)

(a)

(b)

A pack of 52 cards is divided among 4 people
so that each gets 13 cards. How many such

deals are possible?

Or

Define Latin square and give an example.

If a,=5a,,-6a,,Vn23 and q,=qa,=1,

find a,.
Or

Let b, :(n]+(n—1J+[n—2j+..'. Verify that
0 1 2

b=1, b,=2 and show that b,=b,,+0,,
Vnz=3.

How many integers from 1 to 1000 are
divisible by none of 3, 7, 11?

Or

Find the rook polynomial of the board.

F_"'I'q
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15. (a) Show that there exist no (12, 8, 3, 2, 1)

configuration.

Or

(b) Show that there are no integers a, b, ¢ such
that a®+b* =6c¢? apart froma=5b=c¢=0.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that (nj z(n—l}_(n—lj.
r r—1 r

Or

(b) By using the identify (1+x)" =1 +x)"(1+x)"
and considering the coefficient of «x"
on both sides, prove that

2 2 2
2n n n n
= + +..+ .
17. (a) Show that if a graph has 2n vertices, each of

degree > n, then the graph has a perfect
matching.

Or

(b) State and prove marriage theorem.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

If a, denote the number of derangement on
1,2, 3, .... n, prove that
a,=mn-1a,,+a,,]vn=23 and q =0,
a, =1.

Or
Solve the recurrence relation for the

Fibonacci sequence.

If A and B are non interfering parts of a
chess board C, prove that
R(x, C)=R(x, A)+ R(x, B).

Or

In constructing a 6 x 6 Latin square the first
two rows have been chosen as follows :

1 2 3 4 5 6
2 4 1 3 6 5

In how many ways can a third row be
chosen?

Prove that for a (b, v, r, k, A) configuration,
b>v.

Or

Prove that there is no finite projective plane
of order 6.
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Code No. : 20586 B  Sub. Code : SEMA 5D

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics
Major Elective — OPERATIONS RESEARCH — 1
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. @rarlh sl uur@ser pseo Coiwann sraL@Hudie
Qeul_igd Gamererelldveney erefled
() ggralbsn sLGuUIG Camewnng
(<) sngHuopp Sraun
(@) eomawpp el HoL&ED

(FF)  @eael erglajlb @eeame



If two constraints do not intersect in the positive
quadrant of the graph, then

(a) one of the constraint is redundant
(b) the solution is infeasible

(¢) the solution is unbounded

(d) none of these

Quilsrésiul L LPPuWlér (1 SliglLenL

grsSwionar Fre|, @@ 2&bhs Sieurs LIHEUSHS

Caeneuuimer HMILD Gungjmer Blubgener
. (eTebevI J-&@Lb)

(M) z;—¢;>0 (or) z;—¢; <0

A necessary and sufficient condition for a basic
feasible solution to a maximization LPP to be an
optimum is that (for all j)

(@ z;-¢;20
b) z.-c¢; <0
(¢ z.-c¢;=0
(d z;—¢;>0 (or) z;-¢; <0
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m-s_(HUurhi&ser  LHOID  N-TIHTDn DTS
wrhgemers GaETeam @@ e Quflgrasiul L
LPPWer @i enL ererug)

(@) em ddsrssiu L LPP

(@) n-slEUUTHEET LHHID M-eTHTDMD DHDOMSH
wrhsmens CamearTLg|

(&) Gsrray (<) wHpIDd () GremGd
(FF)  @eel eTamalwbd @dame

The dual of the primal maximization LPP having
m constraints and n-non-negatives variables
should

(a) Dbe a minimization LPP

(b) have n-constraints and m non-negative
variables

(¢) Dboth (a) and (b)

(d) none of the above

QrleoLsEE @ admoupn Siey erafled, s
(PSETEMLDE & .

(@) @@ avmaudp Siey

(<) srsHuslerers Sie|

(@) srsdwwner Siey

(FF)  @eel eTanauilebaney
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If dual has an unbounded solution, then primal

has
(@
(b)
(©
(d)

W)

an unbounded solution
infeasible solution
a feasible solution

none of the above

@QLLTONIFD HTEHE —6TeTLIF

@LLTHNFME® OSWUTETS DS

(1)
(<)
@

(FF)
The

@M ehepll GuTmener L epemkisaiedmhs)
20 QsdHE

ue Gummener Uw® epersaid(BHS L6
QRERIIG

R @bhepll QuTmeneT L epahisetelmhal
U @Qeosdhs,

@ @hemll QUITmHEneT 65 eLpavEIs6T 6dl(HHS)

transportation problem deals with the

transportation of

(@)

(b)

(©

(d)

a single product from several sources to a
destination

a multi-product from several sources to
several destinations

a single product from several sources to
several destinations

a single product from a source to several
destinations
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M-EPEBIGET WLOHMID N-QeOkIEGHET OaTaTL 6
T.P.Qer Sirey ersdwuonang, iser @FisE&EbOsee

creTenilGand ererLig)
() m+n-1 (<) m+n+1
(@) m+n (FF) mxXn

The solution to a T.P. with m-sources and
n-destinations is infeasible, if the number of

allocations are

(a m+n-1 b) m+n+1

() m+n d mxn
n-Gouemawr  sdr woHmid n Ceumeser @ mbsTeD,
@UILIGUITES Q(BESGD &8s G o &E .

(=) n Sieysar (<) n! Sreyser

@) (-1 Seyser () (n!)' Sireyser

If there are n-workers and n-jobs, there would be
(a) n solutions (b) n! solutions

(¢) (- 1)!solutions (d) (n')” solutions
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QR RESEL[H SMTESE TS TR

Q®ESP g UID.

(@ T.P.Gure eugeiewoliy whmid Sirey

(<) Quilsrss (e

(@) Bleoy woHmid Flydseien cramanflEans gowms
@mosmed I HGw Siey

(FF)  CpsaT Henarsgid

An assignment problem can be

(a) designed and solved as a transportation
problem

(b) of maximization type

(¢) solved only if number of rows equals the
number of columns

(d) all of the above

n-Ceuamesdr oMb @rar®h Qubdrhseaicon, (A

wHpb B eers) eufleamswen sans@Esdr @

Qewerss cuflens eraruig AB <y, @Lb.

(@) @Qupdlyd Bule gepbsul s Gorb Clsmeir
Cauamar (psadler GewrssiiLbhSng

(<) Qupdlyd Auledr Gepbsuls Corb QsmerL
Cauamar @midludler QewerssiiuBEng

@) @updlyp Bule @gepbsul e Crrb Csmer
Cauamar @miluder QewerssiiuGEng

(F)  @Qupdlyd Buler oflsurs GCoprb Csmer
Cauaner @migludled GswrssiuBEmng
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10.

In ‘n’ jobs are two machines, say A and B,
sequencing problems in which the order of
processing is AB

(a) job having minimum time on machine B is
processed first

(b) job having minimum time on machine A is
processed in the last

(¢) job having minimum time on machine B is
processed in the last

(d) job having maximum time on machine B is
processed in the last

n-@updrhsafe @ resor(H) Couamavganer
Qewers@eug GsrLrumear eufland (PenME &emTdH@&HSET

(@) aueruL wepuie Siéss (pigub

(<) auaruL wepuile SiTéss (pigwmg

@) @rueanh Ceumeseaier GFuTssDd SemgliLms
@Cr aufleng Qamarr FlLbSMETLITES @) (HS @D

(FF)  Cupsa ergla|b @)deana

Sequencing problems involving processing of two
jobs on ‘n’ machines

(a) can be solved graphically

(b) cannot be solved graphically

(¢) have a condition that the processing of two
jobs must be the same order

(d) none of the above
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11.  (®) demeu(mid LP-g QUENTLIL (peDen
Lweatu®ES Siss :
Slsrssiiul L z = 20x, +40x,
SLHUUTHSEH&GE 2 L Ll L
3x; +6x, 2108
3x, +12x, = 36
20x; +10x, 2100

oMb Xy, Xy 20.
Solve the following linear problem by using
graphical method :

Minimize z =20x; +40x,

Subject to the constraints :

3x; +6x, 2108
3x, +12x, = 36
20x; +10x, =100

and x;, x, 20.
Or
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12.

(<) Epssanr. LPP-o cuenruL wpapuliler Sirds.
QuilgmssLiLl L 2 =X +X,
SL(HUUTH&EH&E 2 Ll L

X, +xy <1
—3x, +x4 23
x20,x,20.

Solve the following LPP by graphical
method :

Maximize z =x; +x,
Subject to the constraints :
X, +x,<1
—-3x, +x, 23
x20,x,20.

(=) EpssanL. LPP-sarer @yl enapw er(pgis.
APlsrssiiul L 2 = 3x; —2x, +4x,
SL(HUUTHSEH&GE 2 LUl :

3x; +5x, +4x4 27
6x;, +x, +3x5 24
Tx, —2x, —x5 <10

X, —2x5 +5x5 23
4x, +Txy —2x45 2 2
x,20,x,20,x520.
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Write the dual of the following LPP :

Minimize z = 3x; — 2x, +4x,
Subject to the constraints :
3x; +5xy +4x5 27
6x; +x, +3x5 24
Tx, —2x, —x4 <10
X, —2x5 +5x4 23
4o, +Txy —2x45 2 2
x,20,x,20,x520.
Or
(<) Spssar.  LPP-o3  @rien
popuie Srés.
Sdgréssiiul L 2 = 3% +X,
SLHUUTH&ER&E o L Ll L :
X tx,21
2x, +3x5 22
x,20, x,20.
Use dual simplex method to
following LPP :
Minimize z = 3x; +x,
Subject to the constraints :
X tx,21
2x, +3x5 22
x, 20, x,20.
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13. (@) &pssam  T.P.-ler Qsmiss  Siqlinen

grsdHu  Siellener el Adlgrer  wpevpufed
QuUmIs.
D: | D2 | Ds | Dy | @Y
O 1 2 3 4 6
02 4 3 2 0 8
O3 0 2 2 1 10
Coenau | 4 6 8 6

Obtain an initial basic feasible solution to
the following T.P. using the matrix minima

method.
Di1 | D2 | Ds | D4 |Capacity
O 112|314 6
02 4 13210 8
Os 0|2 |21 10
Demand| 4 | 6 | 8 | 6
Or

(<) Spssar  T.P.-wler Qsriés Siglinen

FmgSw

Sirellenarr Vogel's Cgmymu (penpmenwiLs

vweTU(hSS sreaTs.
Di D: Ds Dy efliy
S1 (20 25 28 31 200

Se
Ss

32 28 32 41 180
18 35 24 32 110

Gseneu 150 40 180 170
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14.

Find an initial basic feasible solution to the
following T.P. using Vogel’s approximation
method.
D: D2 Ds Ds Supply

S1 20 25 28 31) 200
Se 32 28 32 41| 180
NE 18 35 24 32) 110
Demand 150 40 180 170

EpssaTL Q)L @gsEl (O sansdamar seuarddld
Qames.

Gouemevwim_ger
XY 7Z
A 8 7 9 10
Coumaser B 7 9 9 8
C 10 8 7 11
D 10 6 8 7

Qewerss Cworsgs CQFwe GMDHSLUL FOS
@ms@bugurear  Geumewrl satler  Couane
REIGELOLE SIS
Consider the following assignment problem :
Workers
A X Y Z

A 8 7 9 10
Jobs B 7 9 9 8

C 10 8 7 11

D 10 6 8 7

Find an allocation of jobs to the workers so
that the total cost processing is minimum.

Or
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(<) Sp&ssal @FIGS(H samsdmars Srés.

15, (=)

A B C D
10 25 15 20
15 30 5 15
35 20 12 24
17 25 24 20

. S

Solve the following assignment problem :

A B C D
10 25 15 20
15 30 5 15
35 20 12 24
17 25 24 20

B~ W N

EpssaL  sseudsear @Qubdrhsefler Ssmer
Quorss  Cewerss Cprb, wallCrrmsatd
aupmslILGSEDg, LOMD  sLbBEH CFoeug
Si@idluldane GTEITM SilgLitenuled
Qm&dng  aalld  @Gopbsuls  Cbrss
Crrsenss  Qamam.  Ceumeseailer o sb5
auflengulilenand seor_MHls.

Coueve : A|/B|C| D |E|F| G
Quipdyn M : 3|87 4 19|87
@uipdd Ms : 413|125 |1(4] 3
Quprido Ms : 6|7|5|11|5|6]| 12
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Determine the optimal sequence of jobs that
minimizes the total elapsed time based on
the following information processing time on
machines is given in hours and passing is not

allowed :

Job : A/B|C| D |E|F| G

Machine M : 3187 4 [9|8]| 7

Machine Mo : 4132 5 14| 3

Machine Ms : 67511 |5|6]| 12

Or
(@) euerguL peperw 2 LCGurdldg, smiLrul L

@uipdrhsafle 19 6breu(mpLD Couamavseners
Qeueorsgeaushasrs Carssuul L Crrsas
GDdNEHED, sTeugl eubeurm @uibdrapb
sl  CQeuw  Ceuamgw  Ceuamerenwis
sar_plwe|b. Goaibd, @rearh Coemasamarnyhd
weugions  Qawug  wpuss  CsameuliLpb
Qrss Crrsdleanybd sarsdl (b s.

Gauemav 1 ) cufflens : A B C D E
Criyw : 3 4 2 6 2

Caemwer 2 euflens : B C A D E
Criyb : 5 4 3 2 6
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Job 1

Job 2

Use graphical method to minimize the time
added to process the following jobs on the
machines shown, (ie) for each machine find
the job which should be done first. Also

calculate the total time elapsed to complete

both the jobs :
Sequence : A B C D E
Time : 3 4 2 6 2
Sequence : B C A D E
JLTime : 5 4 3 2 6

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16.

(<) Simplex @epeowl vwearLbhsS SposarT

LPP-aows Siiés :
Quilsrssliul L 2z =4x; +10x,
SLHUUTH&ER&GL LI L&) :
2x, +x, <50
2x; +5x, <100
2%, +3x,, <9
X1, X9 20.
Use Simplex method to solve the following
LPP:
Maximize z =4x; +10x,
Subject to the constraints :
2x, +x, <50
2x, +5x, <100
2%, +3x,, <9
Xy, X9 20

Or
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17.

(<) Big-M wpevperwits Lweru@®gs),

Quilgmssliul L z =3x, +2x,

SLHUUTH&ER&GL LI L&) :
2x, +x, <2
3x, +4x, 212

Xy, X9 20.

Use Big-M Method to

Maximize z = 3x; +2x,

Subject to the constraints :
2x, + x4, <2
3x, +4x, 212

X1, X9 20.

(S) @rievl  (epewll LwetLhss &la'pésass&o'rl_
Qereu(md LPP-eow &rrés.

Quilsrssiiu L z = 2x; +x,

SLHUUTH&ER&GL LI L&) :
x, +2x, <10
X +%x,<6
X, —%X5 <2
X —2x, <1

Xy, X9 20.
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Use duality to solve the following LPP:
Maximize z = 2x; + x,

Subject to the constraints :

X, +2x, <10
X, +x, <6
X, =Xy <2
x; —2x, <1
X1, X9 20.
Or
(=) Wemeu@pd LPP-g @rien simplex pevpulled

Eirée.
APlsrssiiul L z =10x; +6x, +2x,
SLHUUTHSER&GL UL L G| :

X+ X, +x, 21

3%, + Xy —Xq 22

X1, X9, Xq 20.

The dual simplex method to solve the
following LPP.

Minimize z =10x; +6x, + 2x,

Subject to the constraints :
X tXy+x, 21
33X, + Xy —Xq 22

X1y X9, X3 20.
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18. (=) Wemeu@md @L rHmiseh samsdamans $iss.

QJLdUILD [ORETG! Smuy
Di | D2 | Ds | Dy
0O 1 2 1 4 30
Oq 3 3 2 1 50
Os 4 2 5 9 20
Caama 20 | 40 | 30 | 10
Solve the following transportation problem :
Origin Destination Available
D1 | D2 | Ds | Da
O 1 2 1 4 30
02 3 3 1 50
Os 4 2 5 9 20
Required 20 | 40 | 30 | 10
Or

(<) Y13 - 50 ST GGET, Y14 =20 S| ETG&HET, Xo1 .
55 jeTey&arT, Y31 = 30 S|ETG&HET, Y32 = 35

D6TE|&ET, OHMILD Y34 =25 S|ETE&HET GTETLIGNGL
Qar@ssiul_(Hererg. @ees T.P. wler 2 sps

Sirour
SjaTesartlen @)L
1 9 70
11 5 2 8 55
10 12 4 7 90
Coemauwirer 85 35 50 45

{66 &HET

@omatuaiid, gmear Spbs FrsSHwLTET
Siouns LIHNS.

Page 18 Code No.: 20586 B




Given x;; = 50 units, x;, = 20 units, x,, =

55 units, x3; = 30 units, x;, = 35 units and

Xy, = 25 units. Is it an optimal solution to

the transportation problem :

Available units

70
55
90

If not, modify it to obtain a better feasible

Yesreu@md  sawsdn@E 2865 QRSHISS g mer

H
11
26
15
10

Find optimal assignment to the following

6 1 9 3
11 5 2 8
10 12 4 7
Required units 85 35 50 45
solution.
19. (& .
SITEHTS.
E F G
A (18 26 17
B 13 28 14
C |38 19 18
D 19 26 24
problem.
E F G
A 18 26 17
B (13 28 14
C |38 19 18
D (19 26 24
Or

H
11
26
15
10
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(<) Weraumpd  @R&HEELH  sansdHE 2865
REIGEL_(H DL L UM WLIH HTEHTS.

A B C D
1 5 3 2 8
2 7 9 2 6
3 6 4 5 7
4 5 7 7 8

Determine the optimum  assignment
schedule for the following assignment

problem.
A B C D
1 5 3 2 8
2 7 9 2 6
3 6 4 5 7
4 5 7 7 8

20. (&) @ poould, wn  Camesd  Geuw
Couemrig aTerg). e eubleumermd @ e
Qupdrmser A wpod B, A, B eem
auflemsler, afiCu Gsde CeuamBHd. bHS
Caumasafler  OQeuorss  Cprmger  (Loewfl
Cprmsaiie) @mGs  Casrhssuul(Herearg).

Bragar  Qorss Coersaws T  @onbs

CFweTEsLD BanL_Glum Coemaeuwimen
Gauemevsari e auflenganwiss SIS . Ter
wdUGeners srems.
Gouenev : J1 Je Js Js Js  Js
@Qupdrd A : 1 3 8 5 6 3
@updrd B : 5 6 3 2 2 10
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In a factory, there are six jobs to perform,
each of which should go through two
machines A and B, in the order A, B. The
processing time (in hours) for the jobs are
given here. You are required to determine
the sequence for performing the jobs that
would minimize the total elapsed time, T.
What is the value of T?

Job : Ji Jd2 Jds Ju Js s

Machine A : 1 3 8 5 6 3

Machine B : 5 6 3 2 2 10
Or

(<) Epssan. Ceumasdr eperm Qubdrmhseen
ABC aflowguiler Qewerssiiu@dng, erefled
Qwrss Crrsdlaners GMDLILISDHSTET
Couamavsaflen auflanaamus srews.

Qewerss Coyibd (el Coimhsalld) Gouaa

1/2|3|4] 5 |6
Quipglyb A 8|3|7]2| 5 |1
Qupglyb B 314152 1 |6
Quipglyn C 8|7/6[9] 10 |9
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Find the sequence that minimizes the total
time required in performing the following

jobs on three machines in the order ABC :

Processing Time (in hours) on Job
11234 5 |6
Machine A 813|712 5 |1
Machine B 314|512 1 |6
Machine C 8|7(6[9] 10 |9
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(7 pages) Reg. No. :

Code No. : 20589 E Sub. Code : SEMA 6A

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.

Sixth Semester
Mathematics
Major Elective — ASTRONOMY — II
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. Equation of time at any instant can be

(a) Positive
(b) Negative
(c) Either positive or negative

(d) None



If the mean time 5"12m20% p.m. and the equation

of time 5m25s then apparent time =

(a) 5h27m455p.m. (b) 5M17m255p.m.
() 5h17m23sp.m. (d) 5h17m45sp.m.
A lunation is about days.

(a) 28% (b) 29%

(© 29 Y (d) 29

The moon is said to be in a quadrature if its

elongation
(a) 90° (b) 180°
(¢) 0° (d) 45°

The distance of moon is only 60 times the earths

(a) diameter (b) perimeter
(¢c) radius (d) none

The major solar ecliptic limit is

(a) 15°24' (b) 18°31'

(c) 12°5%' (d) 9°30'
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10.

The smallest objects moving between the orbits of

are called minor planets.
(a) Mars and Jupiter (b) Mars and Venus

(¢) dJupiter and Venus (d) Earth and Mars

The mean temperature of Umbra is about

(a) 4200°C (b) 4300°C

() 4250°C (d) 4100°C

Cepheids variables are periodic variable stars

having periods upto days.
(a) 46 (b) 47
(c) 49 (d) 45

Cepheids are very useful to measure the depth of

the
(a) moon (b) earth
(c) universe (d) none
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)
12. (a)
(b)
13. (a)
(b)

The sun rose at 5P59m at a place and the
equation of time on the day was 4m9s, Find the

time of sunset.

Or
Explain the method to convert mean solar

time into sidereal time.

Find the relation between sidereal and

synodic months.
Or
What is lunar day and lunar time?

Find the angle between a direct common

tangent and the line of centers of two circles.

Or

Find the condition for the totality of a lunar
eclipse.

Page 4 Code No.: 20589 E
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14.

15.

(a) If E is the elongation of a planet from the sun

at the moments when the planet is stationary
and if the orbit of the earth and planet is
circular and coplanar and radii a and b
respectively, show that

ézltan2E+ltanE 4+tan’E .
a 2 2

Or

(b) If Jupiter’s mean distance from the sun is 5.2

times that of the earth, find the interval
between two consecutive conjunctions of

Jupiter and Earth.

(a) Write short notes on :

(1) Main sequence stars

(1) Giants.

Or

(b) Find the relation between apparent and

absolute magnitude of a star.
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

()

(b)

()

(b)

Derive analytical expression for the equation

of time.

Or

Find the sidereal time at Trivandrum at 5
p.m. I.S.'T. on 1st April 1949 given that the
sidereal time of mean midnight at Greenwich
on 1st April was 12k36m5¢ and that the
longitude of Trivandrum is 76°59'45".

Derive the formula for the phase of the moon.

Or
Find the path of the moon with respect to the

Sun.

Find the maximum number of eclipses in a
year.

Or

Find the maximum and minimum number of
eclipses possible near a node of the lunar
orbit.
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19.

20.

()

(b)

(a)

(b)

Find the elongation of the planets when they

are stationary as seen from each other.

Or

Find the different phases of a planet in one

synodic revolution.

Write briefly on Ancient Astronomy.

Or
Explain briefly about “The Milky Way”.
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Code No.:20590 B Sub. Code : SEMA 6 B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective — FUZZY MATHEMATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. @ L UL GET b A @uic) sarih ereafled g6
o wigtb h(A)-er i
(=) 0 (=) 1
@) <1 () >1
A fuzzy set A is called normal when h(A) is
(@ O (b) 1
¢ <1 d =>1



2.

(&)MUH (%)Mmﬂ

4 4

|AUB |AnB
(&) B (%) B
S(A, B) =

|AU B |AnB|
(a) (b)

4 4

|AUB |An B
(© (d)

B B

A, Be F(X) wpmib a, fel0,1] eraflles a<f =
() as2b (=) a,28",
@) o, cpBa () @42 P4
Let A, Be F(X) and «, f<[0,1]. Then a<p =
(@ a42p8 b) a2,

© a,cp, (d) ay,2B4
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f: XY eearug gCsaud e@m @Qmwlis smiy
wpod Ae F(X) erafled

(=) Acf(f(la)) (=) A>f(f(A))

@) Acr(f(a) (m)  A2f(f(4))

Let f:X —Y be an arbitrary crisp function and

Ae F(X), then
@@ Acf(f(a) ® A>f(f(4)
© Acf(f(a) @ Aof7(f(a)

W= (l, l,..., lj erafled Py ereTLIg)

nn n
(1) sl (& gymam (<) Qu@BEEGE syma
@) &flengs symafl (FF)  QumgF gyre
For W=[l,l,..., lj, hy is the
nn n

(a) arithmetic mean (b) geometric mean

(c) harmonic mean (d) generalized mean
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u(a, b)=min(l, a +b) eraruig

(=) eupanwimer Garliy

() Quisalls o Os6sT®s

(@) eurbym sl (Hs0sTms

() shHewuwrer Gamii]

u(a, b)=min(l, a +b) is known as

(a) Standard Union (b) Algebraic Sum

(c) Bounded Sum (d) Drastic Union

A-(B+C)c A-B+A-C eremp uamQer Quuiir

(=) Geriyl uesry

(<)) UBREL(HL L6y

(@) e arCGamiyl uery

(FF) 26 uRSl (B0 Loy

The property A-(B+C)g A-B+ A-C is known as
(a) associativity (b) distributivity

(c) subassociativity (d) subdistributivity
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R-& oémer ue LS santd A @ L WL
aamenta @ mss  CouamhOweaids A ereueumm)

@ m&sGouaT(HILD ?
(@) @ele] samTOTS (<) Glley DD SIS

(@) Gopullued sa@rons (F) QU SaTons

To qualify as a fuzzy number a fuzzy set A on R

must be
(a) convex (b) not convex
(¢) subnormal (d) normal

PMOmUy S L ssamsdld A = [aijJ, ie N,,, JjeN,
ererm <jawtludler Gluwim

(S) Q&E e (<) sLEUUTLH e
@) Qswey sianf () prLapssd et
In a Linear Programming Problem, the matrix
A=la;], ie N, je N, is

(a) goal matrix (b) constraint matrix

(¢) cost matrix (d) decision matrix
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10.  uwepur WiyCehsseld, S(x x) =

124 J

N(x- x) N(xj,xi)

— (<b)
n n

(=)

n n

&) Nixi,xji () Nixj,xii

In multiperson decision making S(xi,xj) =

@) N(x’: xj) ®) N(xer, xl)
n n

d
© Nix;, x; @ Nixj,xii
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) euewywim :
(1) 0-Qeul(
(i) eugyeurar o-Qeul ()
(111) uve wHUYsET Gawrd A-6T 2 WD
(iv) Que L LIHLULSET Sarb

V) @opulwud v WHOILSET SaTiD.
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12.

Define :

(i) o-cut

(11) Strong o-cut

(i11) Height of a fuzzy set A
(iv) Normal fuzzy set

(v)  Subnormal fuzzy set.

Or
R-& o rer @m U WIS sarb @ele]
sambd < A(lx, + (10— A)x,) > min[A(x,), Alx,)]

X, X € R, Jelo,1] LHMD min  ererLg
fming Aewdlews @&hsEh erer bHleplal.

Prove that : A fuzzy set A on R is convex <
A(Ax, +(1-A)x,) > minA(x, ), A(x,)] for all
x,%,e R and all Ae[0,1] where min

denotes the minimum operator.

A, BeFX) wpgn ac0,1]  eeafo
a(Z):(H‘}* A crar Hem 9.

Let A, Be F (X). Then for all e [0, 1], prove
that oA)=""" A4 .

Or

Page7 Code No.: 20590 B



13.

(<)

(=)

f: XY eeaug gCsayd @m Q@
wduys  smiy.  AeFQX)  eaefled  SLAs
Cam_um’enL L uue&ru@gﬁ Lewdlliumssli’ L

f Uf s GTGTD  EWETUTL @)L
ae[O 1

Blenme| Gewiuyd erer HlemLdl.
Let f: X — Y be an arbitrary crisp function.

Then prove that for any Ae F (X), f fuzzfied

by the extension principle satisfies the
equation f(A U f( A
oelo, 1]

<i, u, c> GTeTLIg) Mevdsri L BHSST
dfenwiud, aprerum () effevwuyd Hleamay
Qe e@m @@L b erafled <i, u, c>
Uil @ elfsmer  Bleopey Ceuiwng erer
Blep Q.

Let <i, u, c) be a dual triple that satisfies the

law of excluded middle and law of

contradiction. Then, prove that (i, u, c> does

not satisfy the distributive laws.

Or
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14.

(<) eupebwrer U WSOy sammsaier Geur G

(=)

s (h&@ t-Ae@ erer Hlemldl.

Prove that, the standard fuzzy intersection is
the only idempotent t-norm.

Qumglulwé wrhlser — elleul.
Explain Linguistic Variables.

Or

MIN whmid MAX ofumes R-o o erer
FHDILILE Qeuadser.

MIN(A, BYZ)= Sup min[A(x), B(y)],

Z=min(x, y)

MAX(4, B)Z)= Sup )min[A(x), B(y)],
Z=max(x, y

ZeR G CUENTWIMISSHLILILLITE,

MIN[MIN(A, B), C]= MIN[A4, MIN(B, C)]
A, B, Ce R arar 9.

Let MIN and MAX be binary operations on
R defined by

MIN(A4, B\Z)= Sup min[A(x), B(y)],

Z=min(x, y)

MAX(A, B)Z)= Sup min[A(x), B(y)] for

Z=max(x, y)

all ZeR | Then for any A, B,Ce R prove

that,
MIN[MIN(A, B), C]=MIN[A, MIN(B, C)].
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15. (=) maxZijj
=

s.t > Ax;<B (ieN,)?

j=1
x;20 (jeN,),

B;, A; @fluemar e UL eTETSET eTeTD Lia
LIS @Uly HLE FaIEmES Sis@L0
papew ellefl.

Explain the method of solving the fuzzy

linear programming problem defined by,

n
max z C X
—

s.t D> Ax;<B (ieN,)
j=1

x;20 (jeN,)
where B; and A; are fuzzy numbers.

Or
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16.

(@) Wemeu@pd e LIHUYSET QUG SHLLE

SEEDES Siés.
max Z =6x, +5x,
s GUUT@ s
(5,3, 2)x, +(6, 4, 2)x, < (25,6, 9)
(5,3, 2)x, +(2,1.5,1)x, <(13,7,14)
X1, X9 >0.

Solve the following fuzzy linear
programming problem.

max Z =6x; +5x,

St (5,3,2)x, +(6,4, 2)x, <(25,6,9)
(5,3, 2)x, +(2,1.5,1)x, <(13,7,14)

%y, %5 > 0.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

) @enGleuatl L L WHILSET SHewThismaT

ThsgsaT_(HLer edeufl. Cogib @en Geuefl
ULy W) W LI SET SewTais e 6o
BETENLDSEEETL{LD SEnLOSEETU| LD (D& S.
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17.

(=)

Explain Interval Valued Fuzzy Sets. Also
write down the advantages and

disadvantages of Interval Valued Fuzzy Sets.

Or
@@ wlli samr Fwapamsafler gL Ll

LIGRTL| &6 HSTHESULD 6T(LHGIS.

Write down all the fundamental properties of

crisp set operations.

@ranLmd  Heosenesd Cspnsmss g
Blep.

State and prove Second Decomposition

Theorem.

Or

f: XY eearug gCsapd @ @@ wILILE
smiy. AeF(X), ael0,1] el B s
GamiumrteL Ly vweru(HiSS)
veSHILTSESILL L f-eor LI GB0TL| ST

Yemeumeuameupeny Hlenme| Gl erer HlemLdl.
0 “lra)=rl~a)

Q) “lrA)of(=A).
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18.

19.

Letf: X —Y be an arbitrary crisp function.

Then for any AeF (X) and all ae[O, 1],

prove that the following properties of f
fuzzified by the extension principle hold :

M “l(a)l=7(~a)

@ “[f(a)=1("a).

Liev L UILSET Blrouf e (PSTD
auasliLhSsd Capnsmss gaml Hlendl.

State and prove first characterization
theorem of fuzzy complements.

Or
ereve @, be [0, 1]&;@[0,

a,b) erar Hlemia.

max (

max(a, b)<u,(a, b)<u

For all a,be [0, 1], prove that
max(a, b)<u,(a, b)<u,, (a,b).

max
eeu(peuaTeuDens ST [Hs.
@ [25]+[1 3]

G [2,5]-[1, 3]

Gi) [1,1]-[-2, -0.5]

Gv) [1,1)/[-2,-0.5].
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(=)

Calculate the following :
@ 2 5]+ 3]

G [2,5]-0, 3]

(i) [1,1]-[-2, -0.5]
Gv) [1,1)[-2,-0.5].

Or

xef, - -/} wpmd A, B eemuemeu
Qarirsflumer U WLEHUILSET 6TETHET 6Tatle

(A=B)Z)= Supmin[A(x), B(y)], ZeR, aen

Z=x+y
UTUMISSILHL U wHULsE sarbd A* B
@m Qarrsflurer L SIS eTem erer

HlemLal.

Let =*e {+, - /} and A, B Dbe continuous

fuzzy numbers defined by
(A=B)Z)= Supmin[A(x), B(y)] for all Ze R,
Z=xx*y

show that fuzzy set A*B is a continuous

fuzzy set.
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20.

(1)

ue pUl (plgbeihisse — afleu.
Explain Multiperson Decision Making.

Or
Gemeu@pld L  LIUILSET UGS SIS
EIMEDGS STés.
Buuigrés,
Z =.4x, +.3x,
sSLLuTh&er

X, +x, < B

2x, + x4 < B,

X1, X9 20
1 when x <400
B,(x) = (00 -2) 1 on 400 < x <500
100
0 when 500 < x
OHMILD
1 when x <500
B,(x) = (600-2) 1 on 500 < x <600
100
0 when 600 < x
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Solve the following fuzzy linear
programming problem.

Max Z =.4x; +.3x,
St x+x,<B
2x, +x, < B,
X1, X9 20
Where B, is defined by

1 when x <400

(500 —x)
100

B, (x) = when 400 < x <500

0 when 500 < x
and B, is defined by

1 when x <500

(600 —x)
100

B,(x) = when 500 < x <600

0 when 600 < x
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(8 pages) Reg. No. :

Code No.: 20590 E  Sub. Code : SEMA 6 B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective — FUZZY MATHEMATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. A fuzzy set A is called normal when h(A) is

(@ 0 b 1
) <1 d >1
2. S(A,B) =
@ |A|Z|B | o |A|Z|B |
AU B AN B
(© (d)
B B



Let A, Be 7 (X) and a, B€[0,1]. Then a<f =
(@ as2p4 b) a2,

© o', ch d)  a4284

Let f:X —Y be an arbitrary crisp function and
Ae F(X), then

@ Acf(f(a) ®)  A>f(f(4))

© Acf(fla) @ AxfT(f(a)

For W = [l, 1. lj, hy is the
n

n n
(a) arithmetic mean (b) geometric mean

(¢) harmonic mean (d) generalized mean
u(a, b)=min(l, a +b) is known as

(a) Standard Union (b) Algebraic Sum

(¢) Bounded Sum (d) Drastic Union

The property A- (B+C)g A-B+A-C is known as
(a) associativity (b) distributivity

(c) subassociativity (d) subdistributivity
Page 2 Code No.: 20590 E



10.

11.

To qualify as a fuzzy number a fuzzy set A on R
must be

(a) convex (b) not convex
(¢) subnormal (d) normal

In a Linear Programming Problem, the matrix
A=la;], ieN,, je N, is

(a) goal matrix (b) constraint matrix
(¢) cost matrix (d) decision matrix
In multiperson decision making S (xi, x j) =
Nix., x Nlx., x
(a) ( i ]) (b) ( J l)
n n
n n

c d
© Nix;, x; @ Nixj,xii
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
(a) Define:
1) o-cut
(11) Strong o-cut
(111) Height of a fuzzy set A
(iv) Normal fuzzy set

(v)  Subnormal fuzzy set.

Or
Page 3 Code No.: 20590 E



12.

13.

(b)

(a)

(b)

(a)

(b)

Prove that : A fuzzy set A on R is convex <
Adx, + (1= A)xy) > min[A(x1 ), A(x, )| for all
x,%e R and all 1e[0,1] where min

denotes the minimum operator.

Let A, Be F (X). Then for all ae [0, 1], prove
that ofA)=""" 4 .

Or

Let f: X —Y be an arbitrary crisp function.

Then prove that for any Ae F (X), f fuzzfied

by the extension principle satisfies the
equation f(A)= Uf(mA).

oel0,1]
Let (i, u, c> be a dual triple that satisfies the

law of excluded middle and law of

contradiction. Then, prove that (i, u, c> does
not satisfy the distributive laws.
Or

Prove that, the standard fuzzy intersection is

the only idempotent t-norm.

Page 4 Code No.: 20590 E
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14.

15.

(@)
(b)

(a)

(b)

Explain Linguistic Variables.
Or
Let MIN and MAX be binary operations on
R defined by
MIN(A, B\Z)= Sup min[A(x), B(y)],

Z=min(x, y

MAX(A, B)Z)= Sup min[A(x), B(y)] for

Z=max(x, y

all ZeR | Then for any A, B,Ce R prove

that,
MIN[MIN(A, B), C]= MIN[A4, MIN(B, C)].

Explain the method of solving the fuzzy
linear programming problem defined by,

maxZijj
s.t ZAUxJ <B (ieN,)?

X; 2 0 (jeN,)
where B; and A; are fuzzy numbers.
Or

Solve the following fuzzy linear
programming problem.
max Z =6x; +5x,

St (5,3,2)x, +(6,4, 2)x, <(25,6,9)
(5,3, 2)x, +(2,1.5,1)x, < (13,7, 14)
Xy, X9 >0
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Explain Interval Valued Fuzzy Sets. Also
write down the advantages and

disadvantages of Interval Valued Fuzzy Sets.

Or
Write down all the fundamental properties of

crisp set operations.

State and prove Second Decomposition

Theorem.

Or

Letf: X —Y be an arbitrary crisp function.

Then for any AeF (X) and all oce[O, 1],

prove that the following properties of f
fuzzified by the extension principle hold :

G “Ha)=f(= )

G “lra)of(=A).
Page 6 Code No.: 20590 E



18.

19.

(a)

(b)

()

(b)

State and prove first characterization

theorem of fuzzy complements.

Or

For all a,be [0, 1], prove that

max(a, b)<u,(a, b)<u,, (a,b).
Calculate the following :

@ [25]+[L3]

G [2,5]-[1, 3]

Gi) [1,1]-[-2, -0.5]

Gv) [1,1)/[-2,-0.5].

Or

Let #*e {+, - /} and A, B be continuous

fuzzy numbers defined by
(A=B)Z)= Supmin[A(x), B(y)] for all Ze R,
Z=xx*y

show that fuzzy set A*B 1is a continuous

fuzzy set.
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20. (a) Explain Multiperson Decision Making.

Or

(b) Solve the following fuzzy linear
programming problem.

Max Z =.4x; +.3x,

St x,+x,<B
2x, + x4, < B,
X1, X9 20

Where B, is defined by

1 when x <400
B,(x) = % when 400 < x <500
0 when 500 < x

and B, is defined by

1 when x <500

(600 —x)
10

B,(x) = when 500 < x < 600

0 when 600 < x
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Code No. : 20591 B  Sub. Code : SEMA 6 D

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective — OPERATIONS RESEARCH — 11
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. efeverwmiiged Cesgisdd awiluflenr  jemeumang
s Camumiqer Ly GonssliLhEng ?
(@) udinbe ellenerwim ()
(<) swHél Gmpuy
@) wfss

(FF)  @LmHn eSleemwim@mLuieu



The size of the payoff matrix of a game can be

reduced by using the principal of

(a) game inversion (b) rotation reduction
(¢) dominance (d) game transpose
cllenemuimueufler @eruniseter dnl (HSGsTansLITang)
@erCampeuler  BegLmisefler  Fnl (HECSTENSSEE
SODIGD Gplove Geeum SPluiubéng)

() ussF FmruTeT edleverwim (b

(<) uhslu Csrens ellenarwim’(pH

(@) BHuruwrer ellenarwim’(H

() Cuhsdr. Simearsgib

When the sum of gains of one player is equal to
the sum of losses to another player in a game, this

situation is known as
(a) Dbiased game

(b) zero-sum game
(¢) fair game

(d) all of the above
Page2 Code No.:20591 B



@Cr fdurer s Qewey 2 (BLLIGSET @1 LIHMIE
QaTeTanss @ QumTmSSLOTETS cllmLLLBeUF)

CTAIS 6D

(@) @@ s s Lo Camoeiluam_cug)
(<) HieQrerm CamerafwenL cug

(@) pGeagors whpibd Csmieaiwuamaig
(FF)  CupsarL egle|bldame

The group replacement policy is suitable for

1dentical law cost items which are likely to

(a) fail over a period of time

(b) fail suddenly

(c) fail completely and suddenly

(d) none of these

Ceauvar  fHlapellen  D@ser  elpeugl  LIHMIG
Qamatensulilen Wrsgamanurs o ewriiu(Heug

() 2L anquns

(=) Uiglilquinsg

(@) (1) wHOID (=)

(FF)  CupsarL egle|bldame
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There problem of replacement is felt when job
performing units fall.

(a) suddenly (b) gradually
(¢) (a) and (b) both (d) none of these

ewm aflemsileo  sgmefl  eurgsevswmarisaertler
GTEUT W S e & LI TG

p
AH) T
(1) 1-p

p2

1-p

1-

@ —L
p

(FF)  CuopsarL egle|bldame

Average number of customers in the queue

@ 22— ® L
1-p

1-p
(c) L —2p (d) none of these
p

(M/M/1):(N/FIFO), 1=1 «alleo P, =

(=) N+1 (=) N

1 1
@) N7 (™ &
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For the model (M/M/1):(N/FIFO), 1=1 if P,=
(& N+1 ®b) N

1 1

d i

N+1 @ N

(©

CPM-&  dlenyeysgiouss  Crprsdp@d  womib
gnodlss  pye Cprgdben Qe Cu e

Ceaumuim”enL TS Cmmib.
(1) Ggmie) Cprbd (<) @pgey Gprb
(@) <rbu Gorbd () ggldme

In CPM, the difference between the latest finish

time and earliest start time 1is defined as

(a) slack time (b) finish time

(¢c) start time (d) none

@@ umelibdarard silwumear cuamsuiler embausHE,

Coameuwimen bHlapss)
(Sl) GnIsOTETS) (<) CGumrelwrerg

(@) eulLrerg (FF)  QgeueusTETg)
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10.

The activity to maintain the proper logic in the
network

(a) narrow (b) dummy
(¢) circle (d) rectangle

sgtineL EOQ sewsdléd 558m < earh @ @muys
Qgeva) =

(1) 42DCC, (@) +2DC,/Cqg
@) +2DCg/C (FF)  @ee ggla|dliena

For the fundamental EOQ problem, the minimum
total annual inventory cost is

(a) +2DCC, (b) 2DC;/Cq
(c) +2DCy/C (d) None of these

uppreGompuLer 2 der EOQ sawsdled wmCsaneu
SjaTay

(@) @-Q° (<) Q@°-Q°

(@) € -QF (/F) Q;QQl

In EOQ problem with shortages reorder level is
(@ - (b) Q°-@°

© Q- @ %
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

<UL @Quel @QLibQumib SpssarL Cemhaamer
dars@s. by WL LHpb, Csaurliyeref,
edlemerwimiiger UL, 2 YT 0 - Fal L
SpLLID.

Explain the following terms in game theory :
pure strategy, saddle point, value of the
game and 2-person 0-sum game.

Or

nxn  eflewerwmiiger T Sewlly  FLFET
wepulilenar cllerd@s.

Explain the arithmetic method for nxn
games.

srolICursdle <Quyd  eumasafler wTHMIS
Qaratensew aleufss SignHaTear Gwrsselana
T(n), sgmefl  Aeovw  Aln)  epHuempder
UMULUT(H&EMETS S(Hs.

Describe the replacement policy of items

with deteriorate time and give the formulae
for the total cost T(n) and average cost

A(n).

Or
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() @@ Quidlrsdlar o flavurert Quirsws
upd  EpssarL  eleurhismars g,
@QupdrsHer eumrdlw efllena epLImil 8,000.

<2467 (b 1 2 3 4 5 6 7 8
ugmofliyé 1,000/1,300(1,700,2,000|2,900|3,800(4,800|6,000
Qeeva] ¢m.
oI efpuenari4,000(2,000/1,200] 600 | 500 | 400 | 400 | 400
cllenev (m.
aps g  Qupdlies  ugiss
Ceuar(pib 2
The maintenance cost and resale value per
year of a machine whose purchase price is
Rs. 8,000 is given above when should the
machine be replaced?
Year 1 2 3 4 5 6 7 8
Maintenance ~cost| 1,000 | 1,300 | 1,700 | 2,000 | 2,900 | 3,800 | 4,800 | 6,000
in Rs.

Resale value in Rs. | 4,000 | 2,000 | 1,200 | 600 | 500 | 400 | 400 | 400

13. (=)

@nE auflass@ Ml SiglILmLS & e6hsameT
efleurfl.

Discuss the basic characteristics of queueing.

Or
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14.

(<)

@@ OgreressT & CQuLigepw LpgUTTHILGIT
@nm  Quligew  uWgUTTEs  Fyrefuns
30 plbllLmiger eT(dgs Csmardlpmi. Lmismen
Ureueed gl wings Qaream®h 8 wenfl Criy
Q@M Brenerds@ 10 QULigseT cumslammer. ¢(m
BIenaTéH@ U(pg UMTlUeT  edsemer  oan
Cryb  Geuenew @eemoed  @@BUUTT? 6
Quigerw LpgGUTTES Camar® eu@mbd Cumg
gyrefwnsg T& S M e QUL g &6T SIBIG
STEE (HESTDET. GTETLIMSWLD STeHTs.

A TV repairman finds that the time spend on
the TV sets has an exponential distribution
with mean 30 minutes of the TV sets are
repaired in the order in which they come in
and the arrival is approximately Poisson
with an average rate of 10 for 8 hour days,
what is the repairman’s idle time each day?
How many jobs are a head of the average set
just brought in?

(@) @ Gaume Spssam_eurn Hepsdsmend
Q& merr(h eTeng).
Blapés] 1-2 | 1-3 | 23 | 24 | 34 | 45

&meld (Briser) | 20 | 25 | 10 | 12 | 6 | 10

QphlapsflaEnsE eumeleaare Sirwraflsg,
Sroraflls@h urens EraTs.
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15.

A project has the following characteristics.

Activity 1-2 | 1-3 23|24 | 34|45

Duration (days)| 20 | 25 | 10 | 12 6 10

Draw the network for the project and find
the critical path.

Or
(<) PERT upil @bl euenys.
Write briefly on PERT.

(@) @m dsraneCGusl Freuquild eu@mens LMLIFTET
wpaepuier syref @ cumens Cryb 5 HILOL LD
TG G 2 GTeTg). Q@ QzrenaCuél
Smpliler gyrefl Cwyb 2 HOL_ s @EhL 6T
SA0EGS GHuuradld mwbg @) MmSSns
GTGIT ML
@ ydsrs GU(HLIGUIT QsreneCLfl&aTs
&15Hme&s Couamriqw Hlapsse wWTg ?

(1) egpreflurs Sibs FTeuiquildd o eTemeuTHeT
crgganer GuLim?

(1) e eumes 10 HUOLEsERsEE G
&158(h&s Coudmq Wsen HlapssHe| ereme?
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(=)

Arrivals at a telephone booth are considered
to be Poisson with an average time of
5 minutes between one arrival and the next.
The duration of the phone call is assumed to
be distributed exponentially with mean

2 minutes.

(1) What is the probability that a person

arriving at a booth will have to wait?

(11) Find the average number of persons in

the system.

(111) What is the probability that the waiting

time 1s more than 10 minutes?

Or

@ LOCUTmET SmsTqulld @rer® Cusmser
Couena QeuSpriser. e6uGleum(m
aumgdaswrarms@h  Csamen  Cprbd UG @D
ugeued womid sgmefl 4 HOlb 1 wewiléE 10
wafllgisdr eramn IsS5H® UG EMEHWTATISET

ursmer wpeppuiled auBEDTTSET erafled.
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@)

(i)

(iii)

Cemausans &g (HEED Crrsden
BlaEpssHe| wng) ?

ealCeun(p Cuamamid THTUTTEEGD Uiy
Crrsdlen al(wpsam®d wrg) ?
umgSeswnart &rsHme@h  Hlaauded
ansHm&@h Corsder erdliumiiiy Berbd

wng 2

A super market has two girls running up

sales at the centers. If the service time for

each

customers is exponential with

4 minutes, and if people arrive in a Poisson

fashion at the rate of 10 an hour

@)

(i1)

(111)

What is the probability of having to

walit for service?

What is the expected percentage of idle

time for each girl?

If a customer has to wait, what is the

expected length of his waiting time?
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (®) demeu@md 6 X 2 olewetwurl (hé SHemsand

GUETLIL LD eLpavld SiTés.

B, B,
Al1 -3]
A, 5

4 A -1 6
Al 4 1
Al 2 2
Ag|-5 0|

Solve graphically the above 6 X 2 game.

B, B,
A1 -3]
A, 3 5

4 | -1 6
Al 4 1
Al 2 2
Agl-5 0 |

Or
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(<) Ceewriyerefl  @éers, 2 pUT  O0-&al L&

ellenemum g6 2 &hg HOUIL| Dl L SHnSnS LD
eflenerwimiger  wHleuuyd  HliraruiseEn
Coppsos sl Flmss.
State and prove the theorem for determining
the optimum mixed strategies and value of
the game of a 2-person zero sum game
without saddle point.

17. (@) sl wrmhms Asraeamsew undl Hm GOl

UM TS.

Write a short note on group replacement
policy.

Or

(=) (B <iewlibea 1,000 LIDL|SET 2 6TerTeT. iSM&
&b Qe SC QarhssiuL (HeTarer.
QUITTLD 0 1 2 3 4
amy - @ogldla  Gewdu®L 1000 850 500 200 100
veLsefler crereanilsans
& wrhms Csmaransuiler 1,000 LGDHaTeT
Qeea| @ 100 wHMD salszsal LIHMIE
Qaretenssanar Ggwe| @ LOEUDE . 0.50.
eTgl Qumpgsoner wrHns C&TETans cTeTLISeam e
SeT(H L1 .
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Week

Bulbs in operation

There are 1,000 bulbs in the system.
Survival rate is given below :

0 1 2 3 4

1000 850 500 200 100

at the end of the week

18.

The group replacement of 1,000 bulbs costs
Rs. 100 and individual replacement is
Rs.0.50 per bulb. Suggest suitable

replacement policy.

RunEE afles wrdfleow eamruamp G&u
LOHMD ST gLl GHETEISMET 6l6Td).
Cogib euri@ eaflams wrdfluier He padlw

LweTUT(H&SEneT nml.

Define queueing system and explain its basic
characteristics. Also give some important

applications of queueing theory.

Or
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(=) @)

(i)

@
(i)

(M/M/1):(N/FCFS) eremn euflapsapu
efleufl.

em prefled 2 werfl CrrsHer (8-10 a.m.)
gedeurs 20 FllLgdlbEn @@
Yenaeuarly Ggodlng. <permed wpmofiiy
36 B $Hb@mh SDEITS
L Qumdlng eald <gar Crrsas

SATES (h .

(1) sredlwrs QmLushsarar HlapssHe,.

(2) yeseuamrguier  cumMS  eT6]
4 i eafld gear  symef
auflens Barrid.

Explain (M/M/1):(N/FCFS)

If for a period of 2 hours is a day
(8-10 a.m.) trains arrive at the yard
every 20 minutes but the service time
continuous to remain 36 minutes, then
calculate for this period.

(1) The probability that the yard is
empty.

(2) Average queue length, on
assumption that the line capacity
of the yard is limited to 4 trains
only.
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19.

(1)

@M sl () emULSME  eUMIeUSDHEHTET
dflgemerd  Gumed Gewed FHpersamaryd
QeueflCupmid urkiSevarub afleur.

Describe the rules for drawing a network
diagram, pointing out the role of dummy

activities.

Or
EpssaiL.  seeudsmers  Qarar® S
cuemeliderard oMb  STorer  LTenguder
Berd, wmUTE, AedE euisss  gFgmafl

S Fweupan SaTEE (HS.

Job  tm to tp
1-2 2 1 3
2-3 2 1 3
2-4 3 1 5
3-5 4 3 5
4-5 3 2 4
4-6 5 3 7
57 b5 4 6
6-7 7 6 8
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Job tm to tp

7-8 4 2 6
79 6 4 8
810 2 1 3
9-10 5 3 7

Draw the network and calculate the length,
variance and square deviation of variance of

the critical path for the following data.
Job tm to tp

1-2 2 1 3
2-3 2 1 3
24 3 1 5
3-5 4 3 5
4-5 3 2 4
4-6 5 3 7
57 5 4 6
6-7 7 6 8
7-8 4 2 6
7-9 6 4 8
8-10 2 1 3
9-10 5 3 7
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20.

()

Epeupd  Cosfliiy  wrdfleow  elats@s.  Fymear
Caeneuuller =emay, (piqalled 2 HLsH, LiHmréEemn
@aoergs Hlee eram  Hlubsmeanserer  EOQ
SITEH0TS.

Discuss the inventory model with uniform

rate of demand, infinite production and no

shortages obtain EOQ.

Or

206 AGLSEADNE @G GOl dunmefer
Coamaeu 18,000 SO@GSET Y@GD. @(H AVGES
M JATHES @eausHHmEEGh Fwey fp. 1.20
eabeurm papub eumkGh Curg W@
Qgea] ¢p. 400. sULLT® SevLwing).

(1) fsules g fer oarey

(1) em eumLsSed  Qeuuyd i Mer

TG EwT &6 G
(1) YT feErsE Qe Cuuyder s

Huahdns Srams.
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The demand for a particular item is 18,000
units per year. The holding cost per unit is
Rs. 1.20 per year. The cost of procurement is

Rs. 400. No shortages are allowed determine.
(1) Optimum order quantity
(1) Number of orders per year

(111) Time between orders.
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Reg. No.:

Code No.: 20591 E  Sub. Code : SEMA 6 D

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective — OPERATIONS RESEARCH — 11
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The size of the payoff matrix of a game can be
reduced by using the principal of
(a) game inversion (b) rotation reduction
(¢) dominance (d) game transpose

2. When the sum of gains of one player is equal to

the sum of losses to another player in a game, this
situation is known as

(a) Dbiased game (b) zero-sum game
(¢) fair game (d) all of the above



The group replacement policy is suitable for
1dentical law cost items which are likely to

(a) fail over a period of time

(b) fail suddenly

(¢) fail completely and suddenly

(d) none of these

There problem of replacement is felt when job
performing units fall.

(a) suddenly (b) gradually

(¢) (a) and (b) both (d) none of these

Average number of customers in the queue

@ ® L

D
(c) L —2p (d) none of these
p

For the model (M/M/1):(N/FIFO), 1=1 if P,=

(@ N+1 b N
1 1
© N “ N
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10.

In CPM, the difference between the latest finish

time and earliest start time 1is defined as

(a) slack time (b) finish time

(c) start time (d) none

The activity to maintain the proper logic in the

network
(a) narrow (b) dummy
(¢) circle (d) rectangle

For the fundamental EOQ problem, the minimum

total annual inventory cost is

(a) 2DCLC, (b) 2DC;/Cq
() 42DC4/C; (d) None of these

In EOQ problem with shortages reorder level is
(a &-@° (b) Q@ -@°

© Q- @ @
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)

12. (a)

(b)

Explain the following terms in game theory :
pure strategy, saddle point, value of the
game and 2-person 0-sum game.

Or

Explain the arithmetic method for nxn

games.

Describe the replacement policy of items

with deteriorate time and give the formulae
for the total cost T(n) and average cost

A(n).

Or

The maintenance cost and resale value per
year of a machine whose purchase price is
Rs. 8,000 is given above when should the
machine be replaced?

Year

1 2 3 4 5 6 7 8

Maintenance

in Rs.

cost| 1,000 | 1,300 | 1,700 | 2,000 | 2,900 | 3,800 | 4,800 | 6,000

Resale value in Rs. | 4,000 | 2,000 | 1,200 | 600 | 500 | 400 | 400 | 400
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13.

14.

15.

(@)

(b)

(a)

Discuss the basic characteristics of queueing.

Or

A TV repairman finds that the time spend on
the TV sets has an exponential distribution
with mean 30 minutes of the TV sets are
repaired in the order in which they come in
and the arrival is approximately Poisson
with an average rate of 10 for 8 hour days,
what is the repairman’s idle time each day?
How many jobs are a head of the average set
just brought in?

A project has the following characteristics.

Activity 1-2 13|23 24| 34| 45

Duration (days)| 20 | 25 | 10 | 12 6 10

(b)
(a)

Draw the network for the project and find
the critical path.

Or
Write briefly on PERT.

Arrivals at a telephone booth are considered
to be Poisson with an average time of
5 minutes between one arrival and the next.
The duration of the phone call is assumed to
be distributed exponentially with mean
2 minutes.
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(b)

(i)

(111)

What i1s the probability that a person

arriving at a booth will have to wait?

Find the average number of persons in

the system.

What is the probability that the waiting

time 1s more than 10 minutes?

Or

A super market has two girls running up

sales at the centers. If the service time for

each

customers is exponential with

4 minutes, and if people arrive in a Poisson

fashion at the rate of 10 an hour

@

(i)

(iii)

What is the probability of having to

wait for service?

What is the expected percentage of idle

time for each girl?

If a customer has to wait, what is the

expected length of his waiting time?
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Solve graphically the above 6 X 2 game

A1 -3]
Al 3 5
A Al-1 6
Al 4 1
Al 2 2
Ag|-5 0 |
Or

(b) State and prove the theorem for determining
the optimum mixed strategies and value of
the game of a 2-person zero sum game
without saddle point.

17. (a) Write a short note on group replacement
policy.

Or

(b) There are 1,000 bulbs in the system.
Survival rate is given below :

Week 0 1 2 3 4
Bulbs in operation 1000 850 500 200 100
at the end of the week
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18.

(@)

(b)

The group replacement of 1,000 bulbs costs
Rs. 100 and individual replacement is
Rs.0.50 per bulb. Suggest suitable

replacement policy.

Define queueing system and explain its basic
characteristics. Also give some important

applications of queueing theory.

Or
(i) Explain (M/M/1):(N/FCFS)

(i1) If for a period of 2 hours is a day (8-10
a.m.) trains arrive at the yard every 20
minutes but the service time
continuous to remain 36 minutes, then

calculate for this period.
(1) The probability that the yard is
empty.

(2) Average queue length, on
assumption that the line capacity
of the yard is limited to 4 trains
only.
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(a) Describe the rules for drawing a network
diagram, pointing out the role of dummy

activities.

Or

(b) Draw the network and calculate the length,
variance and square deviation of variance of

the critical path for the following data.
Job tm to tp

1-2 2 1 3
2-3 2 1 3
2-4 3 1 5
3-5 4 3 5
4-5 3 2 4
4-6 5 3 7
57 5 4 6
6-7 7 6 8
7-8 4 2 6
7-9 6 4 8
810 2 1 3
9-10 5 3 7
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20.

()

(b)

Discuss the inventory model with uniform
rate of demand, infinite production and no
shortages obtain EOQ.

Or

The demand for a particular item is 18,000
units per year. The holding cost per unit is
Rs. 1.20 per year. The cost of procurement is

Rs. 400. No shortages are allowed determine.
(1) Optimum order quantity
(i1) Number of orders per year

(111) Time between orders.
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(7 Pages) Reg. No. :

Code No. : 20592 E Sub. Code : SEMA 6 E

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective — CODING THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The of the word is the number of
digits in the word.
(a) length (b) code
(¢) decode (d) none

2. The word that belong to a given code with be
called code.
(a) binary (b) block

(¢) perfect (d) none



Any set of vectors containing zero is

(a) Linearly independent

(b) Linearly dependent

(¢) Null space

(d) None

A code Cis a code if u +v is a word in
C whenever u and v are in C.

(@) linear (b) equal

(¢) dual (d) none

A matrix H is a parity-check matrix for some

code C iff the columns of H are
linearly independent.

(a) linear (b) symmetric
(¢) perfect (d) none

If C is a linear code of length n and dimension &,
the rank of the generator matrix is

(@ &k (b) n

(© Fk+n (d) kn

The Golay code C,; is a code.
(a) error (b) 1imperfect
(¢) perfect (d) none
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8. In the r order Reed-Muller code RM(r,m),

length n =
(@ 27 b) 2"
( 2! (d) None
9.  The extended code C,; is indeed of
(@) Cyy (b) Cyy
(© 02*4 (d) none
10. Hamming codes are single error

correcting codes.
(a) linear (b) perfect
(¢) dual (d) none
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Write the basic assumption about the
channel.

Or

(b) Suppose we have a BSC with %<p <1. Let

v, and v, be code words and w a word. Each
of length b. Suppose that v, and w disagree
in d, positions and v, and w disagree in d,

positions. Then prove that
(pp(vl,w)é (op(vz,w) iff d, >d, .
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Show that C = {0000, 1100, 0011, 1111} is a
linear code and that its distanceis d = 2.

Or

Find the different number of basis for the
code C =<S>, where S ={010, 011, 111}.

Find a systematic code C’ equivalent to the
given code C. Check that C and C’ have the
same length, dimension and distance.

G)  C={00000, 10110, 10101, 00011}
(i) C={00000, 11100, 00111, 11011}
Or

List the cosets of the linear code C with the
1 00110
generator matrix G=[{0 1 0 0 1 1|
001111
For any (n,k,d) linear code, prove that
d-1<n-*k.

Or

What is a lower an upper bound on the size

or the dimension of a code with n=9 and
d=5?

Page4 Code No.:20592 E
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15.

16.

(a)

(b)

Find the remainder and the quotient
dividing  flx)=1+x2+x°+x%+x" by
g(x):1+x2+x5.

Or
Let aoalx), b bx) and
b’Hb'(x)=x"b(x‘1) mod 1+x". Prove that
alx)p(x) mod 1+x"=0 if and only if
") b’=0 for £ =0,1,2,....,n—1.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(1) Find the length of the information rate
of a code C, ={000000, 010101, 101010,

111111}

(i1) Define Information rate, Channel,
Symmetric.

Or
Explain how to convert a channel with
1 . .
0<p< 5 into a channel with % <p<l.

What can be said about a channel with

1
=29
P 2
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17.

18.

19.

(a) Find a basic B for the code C =<S>, where

S =1{1010, 0101, 1111} and a basic B* for the
dual code C*.

Or
(b) Let b, be the number of different bases for
K", verify the entries in the following table.
n 1 2 3 4 5 6

b, 1 3 28 840 83328 27998208

n

(a) Lit the cosets of the linear code C = {0000,
1011, 1010, 1110} and also find the number
of different cosets.

Or

(b) Find the parity check matrices from the
following :

(i) C=1{0000, 1110, 0111, 1001}
(i) C=1{0000, 1001, 0110, 1111}
(iti) C ={00000, 11110, 01111, 10001}.

(a) Show that the weight of any word in C,, is a
multiple of 4.

Or
(b) Write an algorithm for IMLD for C,,.
Further decode w = 001001001101,

101000101000 given that the syndrome
s =100000000001.

Page 6 Code No.: 20592 E



20.

(a)

(b)

Let C be a cyclic code of length n and let
g(x) be the generator polynomial. If

n—Fk = degree (g(x)), prove that

(1) The codewords corresponding to g(x),
xg (% ),...,x" g (x ) are a basis for C.

(i) c(x)eC if and only if c(x)=alx)g(x)
for some polynomial a(x) with degree

(ax))<Fk.

Or

The generator polynomial g(x) for the

smallest cyclic code of length n containing
the word v (polynomial v (x)) is the greatest

common divisor of v(x) and 1+x".
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(6 Pages) Reg. No. :

Code No. : 20593 E Sub. Code : SEMAG6F

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Mathematics
Major Elective - PROGRAMMING IN C
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Who is the father of C language?
(a) Bjarne Stroustrup (b) James A. Gosling
(¢) Dennis Ritchie (d) E.F.Codd

2. The format identifier ‘%d’ is used for
data type.
(a) char (b) int

(¢c) float (d) double



Operator % in C language is called
(a) Percentage (b) Quotient
(¢) Modulus (d) Division

Which among the following is NOT a logical or
relational operator?

(@ = () ==
© I d =
An array index start with

(a) 2 ®) 1
(© O d 3

What is the default return type of getchar()?

(a) char (b) int

(¢) char* (d) none of the above
Array 1is data type in C programming
language.

(a) Primitive (b) Derived

(¢) Custom (d) None of the above
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8. Smallest element of an array is called as

(a) Middle bound (b) Lower bound
(¢) Upper bound (d) Range

9. A recursive function can be replaced with
in C language.

(a) for loop (b) while loop

(¢) do...while loop (d) all of the above

10. keyword must be used to achieve
expected result using Recursion.

(a) printf (b) scanf
(c) wvoid (d) return
PART B — (5 x 5 = 25 marks)
Answer ALL the questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Define Variable. Write a brief account on
variables with example.

Or

(b) Describe about symbolic constants.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write a brief account on Relational
operators.

Or

Write C program to calculate the given
number is prime or not.

Explain in detail about conditional operator
with example.

Or

Add a note on reading and writing a
character with example.

Write a short note on two dimensional
arrays.

Or

Describe in detail about writing strings to
screen.

Discuss 1n detail about definition of
functions.

Or

Write a C program to calculate factorial of a
given number using Recursion.

Page4 Code No.:20593 E
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PART C — (5 x 8 = 40 marks)

Answer ALL the questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)
(b)
17. (a)
(b)
18. (a)
(b)
19. (a)
(b)

Detail account on data types with example.
Or

Explain in detail about constants with
example.

Elaborate note on Arithmetic operators with
example.

Or

Describe about precedence of arithmetic
expressions.

Write a brief account on if statement and its
types with example.

Or

Discuss in detail about looping statements
with example.

INlustrate about initialization of one
dimensional array with example.

Or

What 1is String? Describe about String
handling functions with example.
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20.

(a)

(b)

Explain in detail about category of functions
with example.

Or

Discuss about scope, visibility and lifetime of
variables.
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Code No. : 20594 B Sub. Code : SSMA 4A

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Mathematics

Skill Based Subject — TRIGONOMETRY, LAPLACE
TRANSFORMS AND FOURIER SERIES

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. 1°= Crrigwiereiv
(@) 7 (@) ——
<) 180
T
@ = (m) 2r



1° = radians.

(@ =« (b)
V4

(c) %0 (d)

sinh?tx =

() 1Oge(x+\/x2 —1]
@) loge(x+\/x2 +1j

(rr)

sinh™x =

@) 1oge(x+\/x2——1j ()
© 1oge(x+\/EJ )

iloge(x+\/x2 —1]
iloge[x+\/x2 +1j

iloge(x+\/x2 —1]
iloge(x+\/x2 +1J

6 erarug  Crgweid @ @mbsmed, siné
6 & & &
0——+—+ 1+0——+—-—
(=) a1 T a (<=b) ot
2 p3 3 5
6> 26
1+0+—+—+.... (F) O+—+—+
@) (FF) s T 15
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When 6 1is expressed in radians, sinf =

3 5 2 3
@ 02+ ® 1+0-2:%
3 5 2 3
2 3 3 5
(c) 1+9+9—+0—+.... (d) 0+9—+£+..
2 3 3 15

tanhx =
(=) tanx (<) tan(ix)
(@) itan(ix) () —itan(ix)
tanhx =
(@) tanx (b) tan(ix)
(¢) itan(ix) (d) —itan(ix)
L(er)_
(1) L (=) L

s+2 2 s—2

1
@) - (r) 1

S
L(eQx)_

1 1
b

(@ s+2 ®) s—2

1
© - d 1

s

Page3 Code No
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Value of L‘l(lj is
s

(@ 1 (b O

© « @
X

L(sinhax) er wduiy

(@) < (@) —2
s (s+af
a a
(@) T
8 s’ —a® ) s* +a’

a b a
(a) = (b) G1af
© 5 )

S —Qa S +a
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a’s® +b*
1
(1) acosbx (<) —cosbx
a
@ a cos(b—xj (FF) %cos(b—xJ
a a a
Value of L_l(mj is
1
S —cos
(a) acosbx (b) aCO bx
a a a

flx) e @Quer smurs @nss fl-x) =

(@) flx) (=) —f(x)
@ ) m  —flx?)
f(x) is an even function of f(-x) =
@ flx) ®)  —f(x)
© fl?) @ —fk?)
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10. (-7, 7) aarp Qe Qoueflufed Lyfluirr Qaw a, =

(D) ljf(x)cosnxdx (<b) Ljf(x)cosnxdx
T 2

@) lJ-cosnxdx (FF) LJ.cosnxdx
V4 2

-
In the interval (-7, ), the Fourier Co-efficient

a,=

(a) 1 jff(x)cos nxdx  (b) L ][‘f(x)cos nxdx
e 27 e

T

(c) % J-cos nxdx (d) % Icos nxdx

- -

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) cosnf=cos"@—-nC,cos"*@sin®H+... T
HlemLal.
Prove that

cosné =cos” @ —nC,cos" > @sin” G +...

Or
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12.

13.

(=)

25c0s® 0 = cos66 + 6c0s46 +15c0s20 +10 eram

HlemLal.
Prove that

25 cos® 0 = cos60 +6cos40 +15c0s20 +10.

lt+tanhx cosh 2x +sinh 2x erar Hlem4l.
1-tanhx
Prove that 1+tanhx = cosh 2x + sinh 2x .
1-tanhx
Or

. T 0
coshu=secl eafleo u=Ilog, tan(z +§j GTaT
HlemLal.
If coshu =secé, prove that

u =log,tan Z+g .
4 2

L(t2 +cos 2t cost + sin? t) FHTEOTS.
Find L(t2 + cos 2t cost + sin? t).

Or

Lt {log[ St ZH STETS.
S+
Find L {log( sta H .
s+b
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14.

15.

(S)

QOTLIGOTE wrhHlewLl vwerU(HiSS)
y+3y=e, y(0)=4 -g Eirés.
Using Laplace transform, solve y'+3y=e™>*,

given y(0)=4.

Or

Lt {m} STETE.

Find Ll{m]

0, 7) aarn @evQeuefded> flx)=k eramm

FTTL&@, sine QgTLeny sreas.

Find the sine series for the function f(x)=*%,

O<x<r.

Or

(0, 7) eramm @an_Qeuallufed f(x)=7—x et

FMTL & cosine QFTLenrs Srems.

Find the cosine series for the function

f(x)=7—x in the interval (0, 7).
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (<)

cos 86 =128cos” 6 —256cos® 8 +160cos* 6 —32cos” 0 +1
ereur HlemLal.
Prove that

cos80 =128cos® 6 —256cos” @ +160cos* @ —32cos” 6 +1.

Or
(<) neZ’ aafé

1

217,71

cos" @ = [cosn @ +nC, cos(n—2)0+nC, cos(n—4)0+...]

ereu 1blemidl.

When ne Z*,

cos" @ = 23_1 [cosn@ +nC, cos(n — 2)8+nC,cos(n—4)8 + ]
Prove.
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O
17. L _|=log| —22 [+4| 2nm+ = -2
= Og(1 ”J I L( MY 2)

ereur HlemLal.
Prove that

) coec(gj p

: 3

L — | =log| ——=4 |+i| 2nw+=——|.

o )i 12 ez
Or

(<) 1+cos@cos+cos®Bcos26+cos® Gcos30 +...0
eratm (pigept Asrifluller sl (g Cgrensamu

&ITGO0T .

Find the sum to infinity the series

1+ cos@cosb + cos? Ocos 20 +cos® Ocos30 +...00 .

18. (@) ()  L(f"(x))=s*L(f(x))-sf(0)-f'(0) era
Hmieys.

(i) E{ﬁjm oAiELS Sres.
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19.

(1)

(1) Prove that
L(f" (x))= s*L(f(x))-sf(0)~ £'(0).

S Find L7 S '
@ Fnd 2]

Or

L‘{%J a1 ELIMLSE STeTs.

Find the value of L™ % .
(s+2)(s-1)

emieraller LIHPSMSL LTRSS Sids :

y'+4y'+13y=2¢, ¥(0)=0, y'(0)=-1.

Solve by using Laplace transform :

y'+4y'+13y =27, given y(O) =0, y' (O)= -1.

Or

emlieraller LTHNSmsL LTRSS Siés :

x . dy .
—+y=sint, —+x=cost given x(0)=2,
TR - g (0)
»(0)=0.

Solve by using Laplace transform :

X . dy .
—+y=sint, —+x=cost given x(0)=2,
TR 7 g (0)
¥(0)=0.
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20.

—T<X<T TGO @enLGeuaflufled

2 oo n
" %42{L} cors s,

n=1 n
1 7
& — ——t——....=— eI Gu(RHaM.
2 oo 1Yy
Show that xz:ﬂ_+4z (Uw in
3 — n
—T<X<T. Deduce that
1 1 1 7
__+__
12 22 32 12

(-7, 7) e @av_Qeuallfed flx)=2x erem

grmler yflwr elfleneud smers.

Find the Fourier Expansion f(x)=x in the

interval (-7, 7).
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. 1° = radians.
V1
@ =« (b) ﬁ
© = @ 2z



2.

sinh™x =

(a) 1oge[x+\/ﬁ] )
© 1oge(x+\/EJ )

When 6 1is expressed
@ 0-T+T 4 )
(c) 1+9+%2+%3+.... (d)
tanhx =
(a) tanx (b)
(¢ itan(ix) (d)
L(er ) —

1
(a) Tio (b)
© = @

s

in

iloge(x+\/x2 —1]
iloge(x+\/x2 +1J

radians, sinf =

2 3
1+0-2 4% _
2 3

6® 26°
O+ —+—+
3 15

tan(ix)

—itan(ix)
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Value of L_l(lj is
s

(@ 1 ®) 0

(© «x d -

Value of L(sinhax) is

a b a

(a) 2 (b) Graf
a Qa

(C) SQ _az (d) 82 + a2

Value of L{Lj 1s

a’s® + b*
(a) acosbx (b) %cosbx
o wult) 0 deft)
f(x) is an even function of f(-x) =
@ flx) ® —flx)
© fl?) @ —7l?)
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10. In the interval (-, z), the Fourier Co-efficient

a,=

(a) 1 ]Ef(x)cos nxdx  (b) L ]Ef(x)cos nxdx
T 2

VA

(c) % jcos nxdx (d) i _J;cos nxdx

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (a) Prove that
cosn@ =cos” @ -nC,cos" > @sin*H +...

Or
(b) Prove that

25 cos® 0 = cos60 + 6cos40 +15c0s20 +10.

12. (a) Prove that m =cosh 2x + sinh 2x .
1-tanhx
Or
b) If coshu =secé, prove that

u =log, tan £+§ .
4 2

Page4 Code No.: 20594 E
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13. (a)

(b)
14. (a)
(b)
15. (a)
(b)

Find L(t2 + cos 2t cost + sin® t).

Or

Find L {log( sta H .
s+b

Using Laplace transform, solve y'+3y=e™>*,

given y(0)=4.
Or

Find L‘{

Find the sine series for the function f(x)=*%,
O<x<r.

Or

Find the cosine series for the function
f(x)=7—x in the interval (0, 7).

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

Prove that

cos80 =128cos® 8 —256c0s° @+160cos* @ —32cos?0+1.

Or
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(b) When ne 2,

cos" @ = 371 [cosn @ +nC, cos(n—2)0+nC, cos(n—4)0+...]
Prove.

(a) Prove that

1 coec(gj S
L — =1 +il 2nm+=——|.
Og(l LHJ 0og l( n 2 2)

2

Or

(b) Find the sum to infinity the series

1+ cos@cosb + cos? Ocos 20 +cos® @cos30 +...00 .

(a) (1) Prove that

L(f"(x))=s"L(f (x))- s/ (0)- /(0).

i) Find L —> |
o ity
Or

. 1+2s
b) Find th 1 f LY —————|.
(b) n e value o ((s+2)2(s—1)2j
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19.

20.

(a)

(b)

(a)

(b)

Solve by using Laplace transform :
y'+4y'+13y =2, given y(O) =0, y'(0)=-1.
Or

Solve by using Laplace transform :

dx . dy .
—+y=sint, ——+x=cost given x(0)=2,
Y - g (0)

¥(0)=0.
2 oo 1\
Show that x2:7[—+4z(1)w n
3 — n
—-T<X<T. Deduce that
1 1 1 7
==
12 2% 3% 12

Or

Find the Fourier Expansion f(x):x in the

interval (-7, 7).
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. 18 wmggdled 6% ey Hfssdd . 2,0005E
Celllss (g sefleullq
(1) ¢m. 120 (<) em. 180
(@) em. 216 (FF)  em. 240

How much simple interest will Rs. 2,000 earn in
18 months at 6% per annum?

(a) Rs. 120 () Rs. 180
(©) Rs.216 (d) Rs. 240



fh. 8,0008@ 5% Ul ly NSlFSSIHD 3 6u(hHL kIS EhESTET
safle g&E@GD Fal () el igs@Gh QeLCu o drer
Caumuim(®

(1) . 50 (<)) em. 60

(@) e 61 (F) e/ 600

The difference between compound interest and
simple interest on Rs. 8,000 at 5% p.a. for 3 years
1s

(@ Rs.50 (b) Rs. 60
(c) Rs.61 (d) Rs. 600
A eeamuem m GCeumeew 8 wafl Crrsdaind B
eramueut  2Cx Ceuemavenws 12 wenfl Crrsdlend

Qeuidlprr. A wombd B @meummd @ aenhg
SjeuCauamaens (Pig&s A @Gh CHyb

(=) 10 wenfl (<) 4 wenfl
@) 5% Lol (FF)  4—wewfl
A can do a piece of work in 8 hours while B alone

can do it in 12 hrs. Both A and B working together
can finish the work in

(@8 10hrs (b) 4 hrs

© 5% hrs ) 4% hrs
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A eearuem g Coumeew n prisefle (pussTd,

A-ar 1 prem Couaned
1

(S — (=) n
n

@) 1 ()  n?

If A can do a piece of work in n days, then A’s
1 day work is

@ - (b) n
© 1 @ n?
54 km/hr = m/sec.

(=) 12 (<=1) 15
(@) 20 (FF) 25
54 km/hr = m/sec.

(@) 12 (b) 15
() 20 d 25

gy = Cougd X

(=) Gpiyd (<3) Ceuewe
18 5
@) g (FF) E
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Distance = Speed X

(a) time (b) work
18 5
(¢ g (d) E

15 Gumbewseier oleme ep. 35 erafled

Cumbensaier allene ereme ?

(1) 90 () 70
@) 75 (FF) 91
If 15 dolls cost Rs. 35, what do 39 dolls cost?
(a) 90 (b) 70
(© 75 (d 91
72:132::48 : x erefled x =

(31) 80 (=) 82
(@) 88 (FF) 86
If72:132::48 : x then x =

(@ 80 (b) 82

() 88 (d) 86

39
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10.

@M GRTL  @m Osmigew x vl Crrsdlad
Blriywruier, <ig 1 wewtl Crrsded Hlrliyb L@

(=) «x (<) 1

X

@ (™ n
n

If a pipe can fill a tank in x hours, then part filled
in 1 hris

@ « ® -
X

© + @ n
n

@@ HOLsHed 1 L&EsL 1q6m % u@S Hlriwmuler,
Baparer LGS Hlybu @b Criyb

(@) 2 Pl riser (<4) % BILOL_miseT
L 3 A
(@) 7 Hlriser (rF) 3 BILOL_miseT

In 1 minute % of a bucket is filled. The rest of the
bucket can be filled in

(a) 2 minutes (b) %minutes

(¢) 7 minutes (d) gminutes
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

9  wrshsaid 6% % eully elflsgdled

fh. 5,600/-&&Tar safleul lgamwids Samhdig.

Find S.I. on Rs. 5,600 at 6%% p.a. for

9 months.

Or

2 eupLmseled 8% ey eldlssHld
eh. 6,250-&&Mar dnl () el lgeid SHer(H .

Find compound interest on Rs. 6,250 at 8%
p.a. for 2 years.

A eaearuei @@ Coaumeoew 8 prlsafled
wusSprr. B eerueir oG Geuemeaenus 10
Brsatled (puysdpri. A wHmid B @ @meumwns
@ameanhg euGeumaamu TEsamer BTl gefled
CGEE NG

A can do a piece of work in 8 days, which B
alone can do in 10 days. In how many days
both working together can do it?

Or
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13.

(<) A, B wppd C gpoumd Qevenbs @

Caumaerw (pu&s efllewe @p. 1,800. A — 6
Breg@Epbd, B — 4 prigesn, C - 9 priseEnbd
Couamar QFISpmiTaer. epeu@Hd 5 @ 6 @ 4 6Tem
Aflgsdld Sarsamed QupEprisear erafld A

oL Hb QudmsQsTeTED CsTams eTeueiaTe,?

A, B and C completed a piece of work costing
Rs. 1,800. A worked for 6 days, B for 4 days
and C for 9 days. If their daily wages are in
the ratio are in the ratio 5 : 6 : 4, how much

amount will be received by A.

Sisr em GOHUAGLL grpsems, 1 wewl 24
Bl mgefld  sL&s  @puubd. Fd  3-6
2 ugdeow 4 km/hr grrsesuyn aErfluams
5 km/hr gmsdaib sLsSprr eraild QLTSS

GITSHGS &TGTE.

Anita can cover a certain distance in 1 hr 24
minutes by covering two-third of the distance
at 4 km/hr and the rest at 5 km/hr. Find the

total distance.
Or
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14.

(<)

(=)

ablCLey @ @GOGl gmsems 70 km/hr
aery Geussder asmiled sL&HpmT.  WSar@HIb
Sja gleunidwu @LsHn@ 55 km/hr Causgdle
auan L L fled SL &M erasfled Qwrss
vwearggnarer smysil Coussms srams.

Hitesh covers a certain distance by car
driving at 70 km/hr and returns back to the
starting point riding on a scooter at 55
km/hr. Find his average speed for the whole
journey.

20 weaflgiser @amaubg 6 Brisefldy 112 5.
BerapenL i Feuans Sliqarmedd, 25 welgTser 3
Bregefley  ereueuere  BerperLw  Heuenys
&L eMD?

If 20 men can build a wall 112 m long in 6
days, what length of a similar wall can be
built by 25 men in 3 days.

Or
16 amsdr @  Hosmg 30  prigefled
Simeie CFiw @b erafld 20 YeETaET
<Abs Hosms aTsSsMmaT BILs6Td Smelen.
QFliu (piguyb?
16 men can reap a field in 30 days. In how
many days will 20 men can reap the field?
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15.

(1)

A wpmib B argid @pmiser @ Qsmiigenu
wopGu 24 wveafl Cprb wLHHID 30 W
Crriisefley Hlyigbd. @rar® GeriseEsn @Cr
Crrsdled SHmsasu@wruier Qsmigeus Bl
2@ CHrd ererer ?

Two pipes A and B can fill a tank in 24 hours
and 30 hours respectively. If both the pipes
are opened simultaneously in the empty
tank, how much time will be taken by them
to fill it?

Or

@remh Gemisa A wpnid B em Gsmiigamw
24 pmgsdr wHMID 32 edpmgsaid Blyriyb.
@ yar(h GLPTLIS@HLD oGy Crrsdled
Fmsslul_(Hb, ereucuere| Crrb &W0SFH &Ll
B-g  epgermed, Gsmig 18  &lpmgsatd
BlFbLb ?

Two pipes A and B can fill a tank in 24
minutes and 32 minutes respectively. If both
the pipes are opened together, after how
much time B should be closed so that the

tank is full in 18 minutes.
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16.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

@@ GHUELL Osraswurearg 2 eumLSHOD fb.
756-456LD 3% QUMLSHD ep. 873-Y5a D
o drergl erafled yFeT Fm(HD WLOMID Ll
M&FD st (HL9g.

A certain sum of money amounts to Rs. 756

in 2 years and to Rs. 873 in 3% years. Find

the sum and rate of interest.

Or

@M GSOHUELL smbHsésE 2 eaumLsdle 8%
ally  aldlgsHer  safleuligsEh sl
aligs@lleo Cuurar  &lsHwursd em. 240

crafled dn(HFHe HTewTs.

The difference between compound interest
and simple interest on a certain sum at 8%
per annum for 2 years is Rs. 240. Find the

sum.
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17.

18.

(=)

(=)

@@ Caumaew A womibd B 12 prseflgn; B
wppd C 15 priseflgib; C womb A 20
Brisaigd  Geudlemmert ereafled  epeu(HDd
G amenThgl THSaaT B seted wpigliLim? Gogyd
A LB erdsanan Bratled (LpigLiLir?

A and B can do a piece of work in 12 days; B
and C can do it in 15 days while C and A can
do it in 20 days. In how many days will they
finish it working together? Also, in how
many days can A alone do it?

Or

A eeruem B-g el @@wLmi@g Ceusib.
@maumbd  @emarbg  @m  Coumeaw 12
B satedd (pigssmed, B wl (i 2icuCauameenw
TESSEET BIetled (LplgLILIiT?

A works twice as fast as B. If both of them
can together finish a piece of work in 12
days, then B alone can do it in how many
days?

A WHmILD B TGS @
Blevawns@Epsda Cuurar  Ogrepeey 450

8.8, @m Csriireueary A BHlaowusde mbg
wreve 4 weelldd yplul® 60 S /wanfl

gyrefl  Coussdled B-oy Cpredl ypriud L g
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(=)

wHNEWLTm QFTL_Teuey. I 3:20 LEwTsS,
B-Welimbg  A-g Cprsdl  s0  &iS/wanfl
Caussder ypuurLg eafle  A-ulelmbg
eTeueuere| Ogmeneeliled HMID  6rhg  wanfl
Crrsder sbdl&Em ?

The distance between two stations A and B is
450 km. A train starts at 4 p.m. from A and
moves towards B at an average speed of 60
km/hr. Another train starts from B at 3:20
p.m. and moves towards A at an average
speed of 80 km/hr. How far from A will the

two trains meet and at what time?

Or

@@ eleusmull 9 weanfll Crrsded 61 &.15. b
vwenrd  QEwugmr.  Sjeur @@  UGHeow 4
S /wenfl Ceussded BLBGID WBHpeTer GIysSamns
9 db/wafll  Coussded  WOHeuamguiayd
QaaTpmed Sjeul BLBE Q&Femn STy ereme ?

A farmer traveled a distance of 61 km in
9 hours. He traveled partly on foot at 4

km/hr and partly on bicycle at 9 km/hr. What
is the distance traveled on foot?
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19.

20.

(=)

5 opamser wHmID 9 CuamsedT @Qenahgl 6
Couamavenws 19 BILsafled (PlgSSTed 3 4 eRTEHET
wHMID 6 Quenser @eaambg <ieuCalamaen
TESMEN BT ST (LplgLILIT?

5 men and 9 women can do a piece of work in
19 days. In how many days will 3 men and 6
women do it?

Or
@ prald o wafl Cprb 6 Qubdrhiger
@Qumis 15 Qs Ler Hlossf msmomuder,
om prafleo 12 wafl Cprb 8 Qubdlyhiser

Qunis CaamauiLpb Hlossfl ereuciere]?

If 6 engines consume 15 metric tonnes of coal
when each is running 9 hours a day, how
much coal will be required for 8 engines,
each running 12 hours a day, it being given
that 3 engines of former type consume as
much as 4 engines of later type?

@Qremh GRS @m Csmiigaw wpanGuw
14 wombd 16 wewl Corrsefed BHliriyb.
@ () GLPTUSEHLD @Crwigwirs
SHwsasin@wGurg, Qamiiquier ogqliiLgdudea
ghulL  &fley smrarors 32 eNBTig&eT
<dlsors  Cgeeuiul L g. Qsmig  wpEpgib
BlrblGwber orpgs Crrsdledr sfley smrewons
Qsmily &TEluLIm@LD ?
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(=)

Two pipes can fill a cistern in 14 hours and
16 hours respectively. The pipes are opened
simultaneously and it is found that due to
leakage in the bottom it took 32 minutes
more to fill the cistern. When the cistern is
full, in what time will the leak empty it?

Or

®m Gpri 6 wafll Crrsdled e Qgmiigamu
Blyiyn. ersasriy Blrbldu Yer 2Cs
efgors 3 @GWmiseT FnssiulLrd, Qgmig
Blybu  ahHsgHs  Qarerepnd  Quorss  Cryb

GTGOTGUT ?

A tap can fill the tank in 6 hrs. After half the
tank is filled, three more similar taps are
opened. What is the total time taken to filled
the tank completely?
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U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Mathematics

Non-Major Elective — MATHEMATICS FOR
COMPETITIVE EXAMINATIONS — II

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. How much simple interest will Rs. 2,000 earn in
18 months at 6% per annum?
(a) Rs. 120 (b) Rs. 180
(¢) Rs.216 (d) Rs. 240

2. The difference between compound interest and

simple interest on Rs. 8,000 at 5% p.a. for 3 years
1s

(a) Rs.50 (b) Rs.60
(c) Rs.61 (d) Rs. 600



A can do a piece of work in 8 hours while B alone
can do it in 12 hrs. Both A and B working together

can finish the work in

(a) 10 hrs (b) 4 hrs
(c) 5% hrs (d) 4% hrs

If A can do a piece of work in n days, then A’s

1 day work is

@ - ®) n
© 1 d n?
54 km/hr = m/sec.

(@ 12 (b) 15
(© 20 (d 25

Distance = Speed X

(a) time () work
18 5
(¢ E (d) E
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10.

If 15 dolls cost Rs. 35, what do 39 dolls cost?
(a) 90 (b) 70

(© 75 (d 91

If72:132::48 : xthen x =
(a) 80 (b) 82

(o 88 (d 86

If a pipe can fill a tank in x hours, then part filled

in 1 hris
@ « ®
X
© = @ n
n

In 1 minute % of a bucket is filled. The rest of the

bucket can be filled in

(a) 2 minutes (b) %minutes

(¢) 7 minutes (d) gminutes
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

()

(b)

(a)

(b)

(a)

Find S.I. on Rs. 5,600 at 6%% p.a. for
9 months.

Or

Find compound interest on Rs. 6,250 at 8%
p.a. for 2 years.

A can do a piece of work in 8 days, which B
alone can do in 10 days. In how many days
both working together can do it?

Or

A, B and C completed a piece of work costing
Rs. 1,800. A worked for 6 days, B for 4 days
and C for 9 days. If their daily wages are in
the ratio are in the ratio 5 : 6 : 4, how much
amount will be received by A.

Anita can cover a certain distance in 1 hr 24
minutes by covering two-third of the distance
at 4 km/hr and the rest at 5 km/hr. Find the
total distance.

Or

Page 4 Code No.: 20595 E
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14.

15.

(b)

()

(b)

(a)

(b)

Hitesh covers a certain distance by car
driving at 70 km/hr and returns back to the
starting point riding on a scooter at
55 km/hr. Find his average speed for the
whole journey.

If 20 men can build a wall 112 m long in
6 days, what length of a similar wall can be
built by 25 men in 3 days?

Or

16 men can reap a field in 30 days. In how
many days will 20 men can reap the field?

Two pipes A and B can fill a tank in 24 hours
and 30 hours respectively. If both the pipes
are opened simultaneously in the empty
tank, how much time will be taken by them
to fill it?

Or

Two pipes A and B can fill a tank in
24 minutes and 32 minutes respectively. If
both the pipes are opened together, after how
much time B should be closed so that the
tank is full in 18 minutes.
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

A certain sum of money amounts to Rs. 756

in 2 years and to Rs. 873 in 3% years. Find

the sum and rate of interest.

Or

The difference between compound interest
and simple interest on a certain sum at 8%
per annum for 2 years is Rs. 240. Find the

sum.

A and B can do a piece of work in 12 days; B
and C can do it in 15 days while C and A can
do it in 20 days. In how many days will they
finish it working together? Also, in how

many days can A alone do it?

Or

A works twice as fast as B. If both of them
can together finish a piece of work in
12 days, then B alone can do it in how many

days?
Page 6 Code No.: 20595 E



18.

19.

(a)

(b)

(a)

(b)

The distance between two stations A and B is
450 km. A train starts at 4 p.m. from A and
moves towards B at an average speed of
60 km/hr. Another train starts from B at
3:20 p.m. and moves towards A at an average
speed of 80 km/hr. How far from A will the

two trains meet and at what time?

Or

A farmer traveled a distance of 61 km in
9 hours. He traveled partly on foot at
4 km/hr and partly on bicycle at 9 km/hr.
What is the distance traveled on foot?

5 men and 9 women can do a piece of work in
19 days. In how many days will 3 men and

6 women do 1t?

Or

If 6 engines consume 15 metric tonnes of coal
when each is running 9 hours a day, how
much coal will be required for 8 engines,
each running 12 hours a day, it being given
that 3 engines of former type consume as

much as 4 engines of later type?
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20.

(a)

(b)

Two pipes can fill a cistern in 14 hours and
16 hours respectively. The pipes are opened
simultaneously and it is found that due to
leakage in the bottom it took 32 minutes
more to fill the cistern. When the cistern is
full, in what time will the leak empty it?

Or

A tap can fill the tank in 6 hrs. After half the
tank 1s filled, three more similar taps are
opened. What is the total time taken to filled
the tank completely?
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Code No.:20596 B Sub. Code : SNMA 4 B

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Mathematics

Non-Major Elective — FUNDAMENTALS OF
STATISTICS — II

(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  N=450, (A) =150 GUA (o) =

(A) 600 (B) 300
(C) 50 (D) 150
If N = 450, (A) = 150, then () =

(a) 600 (b) 300

(e 50 (d 150



A, B e @meumsl uamysefler, GCorss

9160600l CLIETIT GUENSHHEIT 6T 6T 6I0T 6T HEn

For two attributes A and B, the total number of

class frequencies is
(@ 3 b)) 4
(c) 6 (d 9

aussorear GhuiGseiar Ly, Lrafluler GHlui Gl egr

(@) 190,100 (@) P19 100
2Py, Ipiq,

@) P9 100 (m) 2% .00
IDog 2Poq

With usual notations, Paasche’s index number is

@ 29 100 b P00
Z:poq1 Xpq,

© P9 00 @ 29 100
2Poq, 2PoQo
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Dy, P eremuer  (pepmGui  Bleneowimen  euHL Sl
NemagemaTuLd, SHGUTENSW QU(RL_Sl 6T
demavgemerd @GN&SHDg wLOHOID q,, @ eremLer
wpenGw  Blewwrer  emLSSer o L CsmeT(@hD
Sjaredflenaryd, sHCUTMSW auHLSSlen 2 I C&TeT(enLd
Sjerellenaryd @hsSpg. Cogid Xp,q, =200 wHmbd
Epyqo =50  erafled  emevuwfler  @MuiGLamr

(=) 25 (<) 400
(@) 125 (F) 200

Let p,, p, denote the prices of the base year and
prices of the current year respectively. Let q,, ¢,

denote the quantities consumed in the base year
and current year respectively. Also, if ¥p,q, =200

and Xp,qg, =50, then Laspeyre’s index number is

(a) 25 (b) 400
(c) 125 (d 200
erevLIWIT LHMLD LTaysev GHWLG eramsafle srrefl
eram eueyLMISSILHS Dg).
(<=1) Marshall-Edgeworth-ei @mlui’ QLesr
(<=1) Fisher-en @dluiGLesor
(@) Fixed base @Hui QL agr
(rr)  Bowley-es gMHuilQLagr
Page 3 Code No.: 20596 B



The arithmetic mean of Laspeyre’s and Paasche’s

index number is defined to be

(a) Marshall-Edgeworth’s index number
(b) Fisher’s index number

(¢) Fixed base index numbers

(d) Bowley’s index number

aupssorar Ghuihseflemnig, Marshall @Hui QL egr

(@{ Z:plqO + ZZI)IQ1 Xloo
2PoQo + ZPoq;

zplqO + 2pl(]l XlOO
2Pyqo + ZPoq
(%) 040 20 1

2piqo +2piqy
2Poqo + ZPo¢ %100

() 2piq, +Ep1q, %100
\ ZPoqo + ZPod;
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With the usual notation, Marshall’s index number
1s

(a) M x100
2PoQo + ZPoq;

Ipiqo + Epiqy %100
by +2
(b) Podo goql

IDiQo +2Epi1g,

)Y +2
(© Podo ; Do

) 2piq, +Ep1q, %100
\ £Poqo + ZPod;

aupssorar @Hluihseaieryg, Cors Hmiysd Csirey
GTGITLIG)

x100

2pq 2Doq
o) Tgyx Ly == (<) Lo <1 =—22
(=) (01) * 410 pods <2b)  4(01) X L(10) P,
(@) I(pq)XI(qp):1 () I(Ol)XI(lO):1

With the usual notations, the time reversal test is

Xpq 2pyq
Looyxl, =P @y 1«1 =P%
@ oo Pody ® Lo Fo) o

(©) I(pq) ><I(qp) =1 (d) I(01) x I(lO) =1
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GO QL eratugl @@ Sfw

GO ClL_etor.
(A) Fisher’s (B) Paasche’s
(C) Kelly’s (D) Laspeyre’s

index number is an 1ideal index

number.

(a) Fisher’s (b) Paasche’s

(c) Kelly’s (d) Laspeyre’s

X5 Xgy eeney X, GTETLET &THTS OTDHIGOIGET6N I ST
TS, Vi, Yoo eeees Y, GTGILET &MTHS THledlgafler

Q@TLTenL_W LOSILIL|EET 6Tems. (xi,yl-), 1=1,2, ...,n
ererm  LetaflaeT e euamrgmrefles  @MIGsLiLILL T,

oL EGhbeeruLd @b,
(=) Sgor aueruL b

(<) Qur@EsoTear euanFULLD

(®) Hsm eueruLid

(F)  ergia|levene
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10.

Let x, x5, ....,x, be the values of the independent

variables x;, and  y,%,,...,y, be the

1

corresponding values of the variables y,. If the
points (xi, yi), i=1,2,...,n are plotted on a graph

paper, we obtain a diagram called
(a) Unscatter diagram

(b) Perfect diagram

(¢) Scatter diagram

(d) None of these

d =y, —f(xi) crafle, Sm @ oy QETeTens crerLg)

(1) 2d; Smioib (<) 2d; Quepd

(@) =d;* Qugpd () =d;” &mioid
Ifd=y-f (xi), then the principle of least square
is

(a) Xd; is minimum

(b) 2d; is maximum

(¢ =d” is maximum

(d) =d? is minimum
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11.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

&G Qar®ssiiul_(eter A wHmibd B -Gsrer
s Hlapheuans@nsE, Chirwenm, erdlinamm
Blapeiamaamerud  Sger  Corss  sam
Crréensu|b ser(hidly.

(AB)=975,(aB)=100, (A8)=25, (aff)=950

Given the following ultimate class
frequencies of two attributes A and B. Find
the frequencies of positive and negative class
frequencies and the total number of
observations.

(AB)=975,(aB)=100, (Af)=25, (aB)=950

Or
(A)=9, (B)=12, N =20 wpmyid (AB)=6 eren
Coirwenm  Hlapeiaraser GarH&és il (Hererer

arafled (o) -6 s (191

Given the following positive class
frequencies. (4)=9, (B)=12, N=20 and
(AB)=6. Find the negative class frequency

(aB).
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12. (@) &peumeuamaundlng eomrevLwifeor
GSNUIL_CL_arenenté sTeins.
0£6,0PO A B C
A.h® Ag» AIA |Ag» AIA |Ag» AIA
1950 2 8 4 14 4 2
1956 4 6 5 10 8 5
Find Laspeyre’s index number for the
following data.
Commodities A B C
Year Price Quantity|Price Quantity [Price Quantity
1950 2 8 4 14 4 2
1956 4 6 5 10 8 5
Or
(<) EpeumauamaundnE LmevL_erSl- 6ot
@MU CL_arenents sehr(hLlg .
0£6, mMPO I II 111
Bsk Ag» AIA |Ag» AIA |[Ag» AIA
1960 10 2 30 5 20 4
1962 20 4 40 10 30 8
Find Paasche’s index number.
Commodities I 11 111
Year Price Quantity [Price Quantity |Price Quantity
1960 10 2 30 5 20 4
1962 20 4 40 10 30 8

Page9 Code No.: 20596 B




13.

(=1) Queredludien @MluiL ClL_arenen s seir(h L9l .

0£6,mPO AiodU A h® u@+£6gu A h®
Ag» AIA Ag» AlA
A 15 3 30 5
B 10 4 30 10

Find Bowley’s index number.

Items Base Year Current year
Price Quantity Price Quantity
A 15 3 30 5
B 10 4 30 10
Or
(<) wriage-eripeurisdler  GMuI_CLamrenants
Sar(HLlig..
0£6,0P0O Ai©dU A h® u@+£6gu A h®
Ag» AIA Ag» AIA
A 40 4 80 10
B 30 4 60 5
Find Marshall Edgeworth’s index number.
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 40 4 80 10
B 30 4 60 5
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14. (=) 1992-<y1b <}, GWTIq DSTET o ol el e
@GNS QL_arenents seir(hLlg .
Bsk A>] +Poxg©
Ao» AIA Ag» AlA
1990 8 100 5 15
1992 9 80 8 10
Calculate Fisher’s index number for the year
1992.
Year Rice Wheat
Price Quantity Price Quantity
1990 8 100 5 15
1992 9 80 8 10
Or
(=) NG eravmsaien Liamsemer edleuil.
Explain the characteristics of Index
Numbers.
15. (=) e CrrCarian 1 QUIT(HSSIS.
X 0 1 2 3
Y 1 1.8 33 4.5
Fit a straight line to the following data :
X 0 1 2 3
y: 1 1.8 3.3 4.5
Or
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16.

(=) @m Crr&Gasr a1 QUITHSSIS.

x: 0 1 2 3
y: 21 35 54 175

Fit a straight line to the following data :
X 0 1 2 3

y: 21 35 54 75

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(=) o @LsdHe 2erer 500 yarhsafler 172 Curr

STOITEUMD STESULILL eurger. Gaid, SHLS
ahsgs Oarawr 178 puiseaied 128 Curr
STOITEUMD  STEEHUILILL TTEHET  erafle)  6TSHSeneT
BLIT&ET

(1) sOUYS CUILTLED STESILLTSEUTEET?
(1)  sOUYS CuTL®H STESLILILTHEUTSHET?

(1) sEULE CUILTLE STéslLIL L UTEeT?

Of 500 men in a locality exposed to cholera,
172 in all were attacked; 178 were inoculated
and of these 128 were attacked. Find the
number of persons (i) not inoculated not
attacked (i1) inoculated not attacked (iii) not
inoculated, attacked.

Or
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% erefléd (i) (AB)=(ap)

Tes ST (h .

) =—, show that

aB)
It (A)=(a)=(B)=(8
() (AB)=(ap) (i) (A

17. (<) eomev@ui  wHmb  urevL V-6 @GHuIL Ol ewr
28 : 27 erenp eflgsHed QmpsTEd, ECL

Qaerhssiul_(Hereraummled  x-eir LS
SeT(hLlg..
0£6,0P0O po qo p1 qi
A 1 10 2 5
B 1 5 X 2

Find the value of x in the following data if
the ratio between Laspeyre’s and Paasche’s

index number is 28 : 27.

Commodities| po | qo | p1 | q1

A 1110( 2|5
B 15| x| 2
Or
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(<) EpeumeuamaundnG LITGL_GV LHMILD
emeUWIT-6 @MU GlL_erenanrds Gar(hilig..

0£6,0PO| po | qo | p1 | @
A 1 5 1 |10
B 2 9 3| 6
C 3 15| 4 |10
D 3 9 4 |12

Calculate Paasche’s and Laspeyre’s index
numbers for the following data :

Commodities| po | qo | p1 | q1
A 115|1]10
B 2191316
C 3 (15| 4 |10
D 3191412

18. (<) Queradlufer @mluil OlL_erenantds sar(hidlig.

(')'£6me0 po | qo | p1 | a1

A 218146
B 5110 6 | 4
C 4 (12 5 | 9
D

2 115 3 |10
Page 14 Code No. : 20596 B




Find Bowley’s index number for the following

data :
Commodities| po | qo | p1 | q1
A 218|416
B 5|10| 6 | 4
C 4 112 5
D 211513 |10
Or
(<=1) wrrageden @GNl QL ewrenanrd sar(Hilg .
0£6,0PO Ai©dU Bsk u@+£0gu  Bsk
Ag» AlA Ag» AlA
A 20 6 40 6
B 40 8 40 8
C 30 10 30 10
D 10 5 10 15
Find Marshall’s index no. for the following
data :
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 20 6 40 6
B 40 8 40 8
C 30 10 30 10
D 10 5 10 15
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19. () demeumd olleurmiser sreowrhm Carsemeareniu

Blenme| Q1S mg) erer blemial.
0£6,0P0O A B C D

Ai©BU  |AIA| 50 40 120 30

Bsk Ag»| 5 6 4 3

ug-+£8gu” |AIA| 60 50 110 35

Bsk Ao»| 7 8 5 4
Show that the given data satisfies time
reversal test.

Commodity A B C D
Base |Quantity] 50 40 120 30
Year | price | 5 6 4 3
Current|Quantity| 60 50 110 35
Year Price 7 8 5 4

Or
(=) oolDagflern @Dl (H eramenenté seit(HLdl..
0£6,0PO Ai©dU Bsk u@+£06gu Bsk
Ag» AlA Ag» AIA
A 10 25 12 30
B 8 21 9 25
C 4.5 28 6.5 35
D 3.5 16 4 20
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Find Fisher’s index number for the following

data :
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 10 25 12 30
B 8 21 9 25
C 4.5 28 6.5 35
D 3.5 16 4 20
20. (@) YereumeuameupdlnE  s@BS  CrTCsTepL Ll
Qurmsss. CoaIb x = 5 erar @ mbsTe, Y-
wllienLis seut(Hilg.
X 1 3 4 6 8 9 11 14
y: 1 2 4 4 5 7 8 9
Fit a straight line to the following data and
estimate the value of y when x = 5.
X 1 3 4 6 8 9 11 14
y: 1 2 4 4 5 7 8 9
Or

Page 17
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(<) Wenbarhassiul (heTeTenelsEa, &(
CrrCar_ent_L1 QUITHSSIS.
X 1 2 3 4 6 8
y: 24 3 36 4 5 6
Fit a straight line to the following data.
X 1 2 3 4 6 8
y: 24 3 36 4 5 6

Page 18 Code No. : 20596 B



Reg. No.:

Code No.: 20596 E  Sub. Code : SNMA 4 B

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Mathematics

Non-Major Elective — FUNDAMENTALS OF
STATISTICS — II

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. If N =450, (A) = 150, then () =

(a) 600 () 300
(e 50 (d 150

2. For two attributes A and B, the total number of
class frequencies is

(a 3 b) 4
(c) 6 (d 9



With usual notations, Paasche’s index number is

@ 29 100 b P00
Z:poq1 Xpq,

© 29900 @ 2P q00
2Poq, 2PoQo

Let p,, p, denote the prices of the base year and
prices of the current year respectively. Let q,, q;

denote the quantities consumed in the base year
and current year respectively. Also, if ¥p,q, =200

and Xp,qg, =50, then Laspeyre’s index number is

(a) 25 (b) 400

() 125 (d) 200

The arithmetic mean of Laspeyre’s and Paasche’s
index number is defined to be

(a) Marshall-Edgeworth’s index number

(b) Fisher’s index number

(¢) Fixed base index numbers

(d) Bowley’s index number
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With the usual notation, Marshall’s index number

1S

(a) M x100
2PoQo +ZPoq;

2P0+ ZPd 100
z +2
(b) Polo 50611

2piq, +EPq,

(c) w x100

@ [PPdotEIPid g0
2PoQo + ZPoq;
With the usual notations, the time reversal test is

2pq 2poq
(a) I(Ol) X IlO = ?;qi (b) I(Ol) X I(IO) = Ep(l)qf

© LTy =1 (D Lo Loy =1

index number 1s an ideal index

number.
(a) Fisher’s (b) Paasche’s
(¢) Kelly’s (d) Laspeyre’s
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10.

11.

Let x, x5, ....,x, be the values of the independent
variables x;, and  y,%,,....,y, be the

1

corresponding values of the variables y,. If the
points (xi, yi), i=1,2,...,n are plotted on a graph
paper, we obtain a diagram called

(a) Unscatter diagram
(b) Perfect diagram
(¢) Scatter diagram
(d) None of these

Ifd=y-f (xi), then the principle of least square
1S

(a) Zd; isminimum (b) Xd; is maximum
(c) Edi2 1s maximum (d) Zdiz 1S minimum
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Given the following ultimate class
frequencies of two attributes A and B. Find
the frequencies of positive and negative class
frequencies and the total number of
observations.

(AB)=975,(aB)=100, (Af)=25, (a)=950
Or
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(b)

Given

the

following

positive

class

frequencies. (4)=9, (B)=12, N=20 and
(AB)=6. Find the negative class frequency

().
12. (a) Find Laspeyre’s index number for the
following data.
Commodities A B C
Year Price Quantity|Price Quantity [Price Quantity
1950 2 8 4 14 4 2
1956 4 6 5 10 8 5
Or
(b) Find Paasche’s index number.
Commodities I 1I III
Year Price Quantity|Price Quantity [Price Quantity
1960 10 2 30 5 20 4
1962 20 4 40 10 30 8
13. (a) Find Bowley’s index number.
Items Base Year Current year
Price Quantity Price Quantity
A 15 3 30 5
B 10 4 30 10
Or
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(b) Find Marshall Edgeworth’s index number.
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 40 4 80 10
B 30 4 60 5
14. (a) Calculate Fisher’s index number for the year
1992.
Year Rice Wheat
Price Quantity Price Quantity
1990 8 100 5 15
1992 9 80 8 10
Or
(b) Explain the characteristics of Index
Numbers.
15. (a) Fit a straight line to the following data :
X 0 1 2 3
y: 1 1.8 33 4.5
Or
(b) Fit a straight line to the following data :

X 0 1 2 3
y: 2.1 35 54 1.5
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16.

17.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

Of 500 men in a locality exposed to cholera,
172 in all were attacked; 178 were inoculated
and of these 128 were attacked. Find the
number of persons (1) not inoculated not
attacked (i1) inoculated not attacked (ii1) not

inoculated, attacked.

Or

If (A)=(a)=(B)=(8)==, show that (i)

(AB)=(ap) (i) (AB)=(aB).

N
2

Find the value of x in the following data if
the ratio between Laspeyre’s and Paasche’s

index number is 28 : 27.

Commodities| po | qo | p1 | q1

A 11101215
B 15| x| 2
Or
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(b) Calculate Paasche’s and Laspeyre’s index
numbers for the following data :

Commodities| po | qo | p1 | q1
A 1151110
B 21913|6
C 3115 4|10
D 319|412

18. (a) Find Bowley’s index number for the following
data :

Commodities| po | qo | p1 | q1
A 2(8|4|6
B 51(10| 6
C 4 112| 5
D 2 (15| 3 |10
Or
(b) Find Marshall’s index no. for the following
data :
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 20 6 40 6
B 40 8 40 8
C 30 10 30 10
D 10 5 10 15
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19. (a) Show that the given data satisfies time

reversal test.

Commodity A B C D
Base |Quantity] 50 40 120 30
Year | puce | 5 6 4 3
Current|Quantity] 60 50 110 35
Year | puce | 7 8 5 4

Or

(b) Find Fisher’s index number for the following

data :
Commodities Base Year Current year
Price  Quantity | Price  Quantity
A 10 25 12 30
B 8 21 9 25
C 4.5 28 6.5 35
D 3.5 16 4 20
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20. (a) Fit a straight line to the following data and
estimate the value of y when x = 5.

X: 1 3 4 6 8 9 11 14
y: 1 2 4 4 5 7 8 9

Or

(b) Fit a straight line to the following data.
X 1 2 3 4 6 8

y: 24 3 36 4 5 6
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Code No.:20710 B Sub. Code : AMMA 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Core
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2020 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. ax+by+c=0 e cumaTauyuler  eumETE]
(<) b (<) a
@) 0 (FF)  ggldldeane

The curvature of the curve ax+by+c=0 1is

(@ b (b) a
¢ O (d) none of the above



y=e* e cuemeraierss (0,1)é euamere) <pid

(=) 1 (<) 2
@ 242 () ggdldame

The radius of curvature of y=e* at (0,1) is

(@ 1 b 2

(c) 242 (d) none of the above
[ ooes
(<) log[%J (<=4) log(ab)
(@) logalogb (FF)  ggllldeame
The value of T]I. dzccdy =
11 X
(a) 1og[%j (b)  log(ab)
(¢) logalogb (d) none of the above

u=x+y, v=x-y e QusCasmiwer
(=) 2 (=) 1
@ -2 (FF)  ggildame
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The dJacobian of w=x+y and v=x-y 1is

(a) 2 Mb) 1

) -2 (d) none of the above
1
Ixz(l—x)de
0
(=) 2 (<) L
% 19
1 .
@) 3 ()  ggilédme
1
Ixz(l—x)dx =
0
1
2 b) —
(a) (b) T
1
(c) 3 (d) none of the above

ﬂ%l
Ijjr2 sinédrdéd¢ =
000

(@) =
<) 3

AN oy

(FF)  ggibldene
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Vs

O
SR e YON

1
Ir2 sinédrdéd¢ =
0

T
() ® 3

(d) none of the above

(©

AN oy

\/5 + \/§ GTaI) PSS UENL LI FLOGTLITL I 60T
G®DHSUly

(=) 3 (<)) 2

@) 4 (FF)  ggibldene

The least degree of the equation with rational
coefficients one of whose roots +2++/3 is

(@ 3 (b) 2
(c) 4 (d) none of the above

x>+ px®+qx+r=0 eren FOGTUM 1q6T APEEISET
1

a, B,y erefle — @1 Sl

B,y za Sy

(@ -2L N

@) g (/) gglbldeme
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If a, B, y are the roots of x* + px®+¢qgx+r =0 then

o=

@ -2 ® <
r r
(c) P (d) none of the above
r
x"+1=0 (n @l iLeL GTGHT) GTETM

FLOGTLITL_1q.60T PLPEV MRl & ET
(3H) ADMTSFID SbLI6H 6T
(=) (n—1) spueer

(@) (n—2) spueer

(FF)  ggidlebenad

The roots of the equation x" +1=0 (n is even) are

(a) all imaginary
(b) (n—1)imaginary
(¢) (n—2)imaginary

(d) none of the above
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10.

11.

2x° +3x* —3x—2=0 eremm SDETLIT g6 ppeIEailcd
erm —2 erafled, HD ePBIGET

1
(é{) —2,-1 (é:o) _5’1

(&) —%,—1 ()  ggLldma

One of the roots of  the equation
2x%+3x%-8x-2=0 is —2, the other roots are

(a) —-2,-1 by -—=,1

) -——,-1 (d) none of the above

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) r*=a’sin20 erenn  euevereuanyuier  p-r
FerUTh bl
Find the p-r equation (pedal equation) of the
curve r> =a”sin26 .

Or

(<) x® +y® = 3axy GTEITD  GUENETEUEN TS (S, (%, %j
ereitp Lemafludieh auanemey eWSESS STaT.
Find the coordinates of the center of
curvature of the curve «x°+y°=3axy at

5:3)
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12.

13.

(1)

y? =4ax HmILb x* = 4ay GTGUTM
GUANGETEUE & (EHEE CLTgleuns o 6Ter L@  udler
UFULIeTE | STETs.

Find the area of the region common to

y® =4ax and x* =4ay.

Or
u=2xy, v=x>-y*, x=rcosf, y=rsiné,
erafléd % SeT(HL g . (Criyiqwirs
Qrdludmoeb)

If u=2xy, v=x*-y*, x=rcosf, y=rsin@,

evaluate a(u, U) without actual substitution.

o(r, 8)
(n+1j _(en)7

2 4" n!
Hmiey.

where n=0,1, 2,... erey

n+1j @n)N7

= where
2

Prove that [
4" n!

n=0,1,2,...
Or

Page 7 Code No.: 20710 B



14.

15.

(=)

7%

Isinp 6cos? 6d6 = lﬂ[p—ﬂ, q_-klj T asT
) 2"\ 2 7 2
Bmay.
Prove that
7%
jsinp 6 cos? 646 =lﬂ p_—l—l, g+l .
2 2 2

0

x"—x*+1=0 eemp swaTUM g6 Eioyseler
<orbuguiler s 3 erenm Hlemidl.

Show that the sum of the 6t powers of the
roots of x" —x*+1=0 is 3.

Or

a, B,y eeuar x°+ax®+bx+c=0 eren
gwearuUTl ger Sieyser erafled aff, ay, Py ss
Sira|sarnad CaTem_ FoaTUTL LS S(Hel.

If o,B,7y are the roots of the equation
x® +ax® +bx +c =0, form the equation whose
roots are off, ay and By .

x! —4x® -18x” -3x+2=0 erarm SwETUT g6
EPEITD TGS o mitienL B&4) HenL&@Lb
WLIHOLLIL L FO6TUT(H &Ter.
Transform the equation
x* —4x® -18x*-3x+2=0 into an equation
with the third term absent.

Or
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(<=1) x3+lx2—ix+i—0 GTEM  &LDGITLIML lg GoT
2 4 7167 72 P *
Asupm Qspssmer B&@s.

Remove the fractional coefficient from the

. 1
equation x® +Zx -—x+—=0.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (@) y=xlogx ereip euemeaTEUMTES;, %zO <A
X

o @Ter Ljeatiudled cuaneTe] eSS E & Teu.

Find the coordinates of the center of

curvature of y=xlogx at the point where

.
dx

Or

(=) <pevlgmih x’ +y% =a” T eUENETE

ewwgdler Hlublinramgamud ser(H Al

Find the evolute of the astroid x” + y% =a”.

Page9 Code No.:20710 B



17.

12-y

J-J-xydxdy eratty  Qgmensuiiger  euflenganws
0 v

wrHH wHimus sear@H Al
By changing the order of integration,

12-y
evaluate the integral .[ jxydxdy .
0 vy

Or

Cureort  sasSnH@ LD M6 S6iT ePEOLD

jje’(xhyz)dxdy:z aer  Hlepd.  wHmID
4

00

[edtar wrimus samsdp.

0

By changing into polar coordinates, show

that J‘ _[ e_(x2+y 2)alxaly = % Hence evaluate
00

Tetzdt .

0
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18.

19.

(=)

&M Frider eped j‘xm(l—x”)pdx sa&S (b
0

1

ad SeT(H L1 .

5
=
B

6.

—
=

0

Evaluate xm(l—x")pdx in terms of gamma

O Ly

1
functions and hence find J- dx .
0 1- xn
Or
&M FienL vwerU(HiSS)

J.J.xy(l —-x— y%dxdy ows st @niE D
erargy  x=0, y=0, x+y=1 (Bens
sTHLGH WD) erevenavaants QaTarrLg).

Using gamma functions evaluate
J.J.xy(l—x—y%dxdy over the area enclosed
by the lines x=0, y=0 and x+y=1 in the
positive quadrant.

6x>—11x>+6x-1=0 e  &ETUT IgeT

ppeomigeT @asssriit euflensulles @ mHsTD,

FETUTL LG Sir.

Solve 6x%-11x%+6x—-1=0 where roots are
in harmonic progression.

Or
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20.

(<)

a+b+c+d=0 erenm @mBHsMED

a®+b°+c’+d°  a*+b*+c*+d* a’+b’+c +d°

5 2 3
ererml Hlemial.

If a+b+c+d =0, show that

@’ +b°+c’+d°  a®+b’+c+d” a’+b%+c” +d°

(1)

5 2 3

x*=3x" +4x* -2x+1=0 eremp SwETUT g6
gpomigafley  atenn GO  SHeL&@LD
CTETGENET  (PEBIGETTS 2 LW FeTum(p)
DS FLATUTH 6Tars STU(H. U6 ePaLD
QarE&sLiul L soearur’aLg Si.

Show that the equation
x* —8x® +4x* —2x+1=0 can be transformed
into a reciprocal equation by diminishing the
roots by wunity. Hence solve the given
equation.

Or

6x°® —35x° +56x* —56x* +35x—6=0  erevm
gweruml el Sir.

Solve the equation

6x% —35x° +56x! —56x% +35x—-6=0.
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Reg. No.:

Code No. : 20710 E Sub. Code : AMMA 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Core
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The curvature of the curve ax+by+c=0 1is
(@ b | (b) a
¢ O (d) none of the above

2. The radius of curvature of y=e* at (0,1) is
(@ 1 | (b) 2

(c) 242 (d) none of the above



The value of jl]i

(@) log[

(©

The dJacobian of wu=x+y

(a) 2
(c) -2
Ixz (1 - x)dx =
(a) 2
©
il
000

V.4
(a) E

/4
(c) Z

logalogb

dxdy _
xy

(b)
(d)

(b)
(d)

(b)

(d)

r’sinédrdéde =

(b)

(d)

log(ab)
none of the above

and v=x-y

1

none of the above

none of the above

z
3

none of the above

1s
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10.

The least degree of the equation with rational
coefficients one of whose roots \/§ +\/§ is

(@ 3 (b) 2
0 4 (d) none of the above

If o, 3,7 are the roots of x®+px*+qx+r=0

1
th — =
en z S
@ -2 ® 2
r r
(c) P (d) none of the above
r

The roots of the equation x" +1=0 (n is even) are

(a) all imaginary (b) (n—1)imaginary

(¢) (n—2)imaginary (d) none of the above

One of the roots of the equation
2x%+3x%-3x-2=0 is —2, the other roots are

(a) —-2,-1 by -=,1

) -=,-1 (d) none of the above
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Find the p-r equation (pedal equation) of the
curve r* =a”sin26.

Or

(b) Find the coordinates of the center of
curvature of the curve x®+7y®=3axy at

33)

12. (a) Find the area of the region common to
y? =4ax and x* =4ay.

Or
®) If u=2xy, v=x®>-9y*, x=rcosf, y=rsiné,
ou,v) . o
evaluate without actual substitution.
o(r, 8)

13. (a) Prove that (

n ;_ 1 j = (222';{; where
n=0,1,2,...
Or
(b) Prove that
%

J-sinp Ocos? 6dO = lﬂ(p—ﬂ, q_+1j .
0 2 2 2

Page4 Code No.:20710 E
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14. (a) Show that the sum of the 6t powers of the
roots of x" —x*+1=0 is 3.

Or
(b) If o,pB,y are the roots of the equation

x® +ax® +bx +c =0, form the equation whose
roots are aff , ooy and fy.

15. (a) Transform the equation

x* —4x®-18x>-3x+2=0 into an equation

with the third term absent.

Or
(b) Remove the fractional coefficient from the
equation x® +lx2 —ix +L =0.
4 16 72

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
16. (a) Find the coordinates of the center of
curvature of y=xlogx at the point where
@D _y,
dx

Or

2,
3

(b) Find the evolute of the astroid X7+ y% =a
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17.

18.

(@)

(b)

(a)

(b)

By changing the order of integration,
12-y

evaluate the integral .[ jxydxdy .
0 v

Or

By changing into polar coordinates, show

that J- J. e_(xzﬂz)dxdy:%. Hence evaluate
00

o

J-e_lzdt.

0

1
Evaluate .[ x"‘(l—x")pdx in terms of gamma
0

1
functions and hence find J- dx .
0 1- xn
Or
Using gamma functions evaluate

jjxy(l—x—y%dxdy over the area enclosed

by the lines x=0, y=0 and x+y=1 in the

positive quadrant.
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19. (a) Solve 6x*-11x*+6x—-1=0 where roots are
in harmonic progression.

Or
) Ifa+b+c+d=0, show that

@’ +b°+c’+d°  a’+b’+c+d” a’+b%+c +d°
5 2 3

20. (a) Show that the equation
x* —3x% +4x* —-2x+1=0 can be transformed
into a reciprocal equation by diminishing the
roots by unity. Hence solve the given
equation.

Or
(b) Solve the equation

6x% —35x° +56x* —56x% +35x-6=0.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core

DIFFERENTIAL EQUATIONS AND ANALYTICAL
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Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. x’p? +3xyp+2y* =0 eremm Foeruriger e

(=) (xy—c)(yxz—c)zo
(=) (xy-c)=0



The solution of the equation x*p®+3xyp+2y*=0
1s

@ (y—c)yx*—c)=0 B (xy-c)=0

(c) (yx2—c):0 (d) xy+yx*=0
dp 2 . . . e
ya+p =1 erep e g6 ey
() cz+yz=(x+c)2 (<4) c2+y2—(x+c)=0
@) +x2=0 (FF) x2+y2+02=0

The solution of the equation y;i—p+ p’=1 is
x

(a) 02+yz:(x+c)2 (b) 02+y2—(x+c):0

(¢ c*+x*=0 (d) x*+y*+c*=0

(D2 +5D+4)y= 0 - FIDERTUIC (S, FeTum(H)

(@) m2+bm+4=0 (<4) m?>-5m-4=0

@ m+4=0 (F) mP+m=0
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The auxiliary equation of (D2 +5D+ 4)y =0 is

(@ mi+bm+4=0 ® miP-5m-4=0

(¢ m+4=0 (d m*+m=0

(D2+5D+6)y:ex ererp  gwerumiger  C.F. =

(1) clezx + czeSx (<) cleSx +02e3x
@) cle’Zx + c2e’3x (FF) cle’zx +c2esx

C.F. of the equation (D2 +5D + G)y =e" s

(@) ce* +c,e™ (b) ce® +c,e™

(©) e +ce™ (d) e +c,e™

(1,2,8) wppd  (1,1,8) @du  yerelsmar

@emans@h CaTLigem enlowlliLeTartl

3 11

1,3,11 L=, —

(@) ( ) (<) [ 5 2)
2 11 2 2
17_7_ o 19_9_

@ ( 3 2j " ( 3 11)
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The middle point of the line joining the points
(1,2,8) and (1,1, 3) is

3 11

(a) (1’ 3’ 11) (b) [17 57 ?)
2 11 2 2

(C) (17 57 EJ (d) (1’ g’ H)

2x+4y—-6z=1 wombd 3x+6y-5z+4=0 <PHuw

saths@EpsSler_Cu o ater  Camentid

2 GLD.

@) = (@) =
4 %) 5
T
- T T

@ 3 ()

The angle between the planes 2x+4y—6z=1 and
3x+6y—-5z+4=0 1is

T
@ (b)

oy

©) % @ =z
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7.

(2,5,8) whmd (-1,6,3) @Hu  yeralsmar
@aars@n CriCamiger Fwearm(

SGLD.

(<) x—2:y+5:z+8
3 -1 5
X+2 y+5 z+8
3 1 5
x—2 y+5 2z-8

e R R

(FF)  ggIdlebena

Equation of the straight line joining the points
(2,5,8) and (-1, 6, 3) is

x—2 +5 z+8
() =22

3 -1 5
x+2 +5 z+8
(b) =32
3 1 5
x—2 +5 2z-8
© =i
3 -1 5
(d) None
YTH _YTNHh _ETAE L, TGS FLoerLim(p
[ m n
B GHIEGD.
() elLLb (<) CprGsm@h
(@) BeteulLid () SiFureueenwid
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Y70 _ITNH _ETA s the equation of the

l m n
(a) Circle (b)  Straight line
(¢) Ellipse (d) Hyperbola
x_xlzy_ylzz_zl GTGOTD @55”@
l m n

ax+by+cz+d=0 ey Cariigh@ @Qeanr eraflcd
(=) al+bm+cn=0 wombdb ax, +by, +czd#0
(<) al+bm =0 wpmibd ax, +by, +czd #0

(@) al+bm+cn#0 wombdb ax, +by, +cz;,d =0

(F)  al+bm+cn#0 womibd ax, +by, +czd#0

The line X- M -Y7N 274 44 parallel to the
[ m n

plane ax +by+cz+d=0if

(@) al+bm+cn=0 and ax, +by, +cz,d#0

(b) al+bm=0 and ax; +by, +czd#0

(¢ al+bm+cn+#0 and ax, +by, +cz,d=0

(d al+bm+cn#0 and ax; +by, +cz,d #0
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10. 2% +y? +2°+2ux+ 20y +2wz+d =0

Ix+my+nz=p soaTUTHSET ol
GSD&@ .

(S3) @B Ul LS55 (=) @b 2 (HhEnaTenid
(@) 6(h FnlDEn LIS (F) @@ LITeUMETUSMSE

The equation x?+y? +2%+2ux +2vy+2wz+d =0,

lx+my+nz=p represent
(a) acircle (b) acylinder

(c) acone (d) a parabola
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) &iés: y=2px+y°p’
Solve : y=2px +y°p®.
Or
(<) &iés : tdx = (t —2x)dt
tdy = (tx +ty +2x —t)dt .
Solve : tdx = (t —2x)dt .

tdy = (tx +ty +2x —t)dt .
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12.

(=)

s (D4 +2D%n* +n* )y =cosmx.
Solve : (D4 +2D*n® +n* )y =cosmx.
Or

S : (D2 -8D+ 9)y =8sinbx.

Solve : (D2 -8D+ 9)y =8sinbx .

(2,5,-4), (1,4,-3), (4,7,-6) wpmwd
(5,8, -7) @ yetelser g QoaTsrsmss
GSD&GD eTard ST (hs.

Show that the points (2, 5,—4), (1, 4,—3),
(4,7,-6) and (5, 8, —7) are the vertices of a

parallelogram.

Or

A(3,5,-2), B(2,2,0) wpmb C(5,11,-6)
S dlu yarallser @Gy CrisCamiiged ienou|b
ereur HlemLal.

Prove that the points A(S, 5, —2), B(Z, 2, 0)
and C(5,11, —6) are collinear.

Page8 Code No.:20711 B



14.

15.

(=)

2x-3y+6z+12=0, 2x-3y+6z2-2=0 eramm
@ @Qearrwinar FeThisERsE Qe Cu 2 6Ter
STE®SHE SHTEHTS.

Find the distance between the parallel
planes

2x—-3y+6z+12=0, 2x -3y+6z—-2=0.

Or

x—3_y—2_z—1LD. B
2 5 3 ¥

SaTHH D WD eTaTE ST (Hs.

x-3 _ y-2 z-1

Show that the lines 5 =3 and

are coplanar.

(6, -1, 2) eraorm Lyaraflenws epowibnseyd wHmID
2x—y+2z-2=0 eeap gasmg CsTHLD
Camergdlen gwaTUT L & SHT6s.

Find the equation of the sphere which has its
centre at the point (6, -1, 2) and touches the

plane 2x—y+2z-2=0.

Or
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(@) x>+y*+2°+6x+10y+222 =245

X+ +27 120 -14y-182+141=0 yduw
Camerhiger  gearenpwmern QFTHL  erend
sT_(h&. QgTOIb YeTeaflanwds et 1Al

Show that the spheres

22+ 9y +22 +6x+10y+222 =245
x®+y*+2°-12x-14y—-182+141=0  touch

each other. Find the point of contact.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (=) 81és : %+2x—3y =t
dt
@ _ 3x +2y =e*
dt
Solve : @+2x—3y =t
dt
Q—3x+2y:em )
dt

Or
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d*x

() SMés : +15x+3y =30

2

2x+d32)+10y+4=0
de

2
Solve : d;; +15x+3y =30
2
2x + de”z +10y+4=0.

17. (=) &iss : (D2 +1)y =x%e" +xcosx
Solve : (D2 +1)y =x%" +xcosx .
Or
(<) Sids : (D2 +5D + G)y =e ™™ +sin4x .

Solve : (D2 +5D + 6)y =e ™ +sindx.

18. (=) al+bm+cn=0; fmn+gnl+hlm=0
flwuepen JHamsstsragarserts Claramm

CriGarhaedr Cani@ss erafld i+§+ﬁ=0
a c

LHmD  Geenr  erestldd \/a—+\/@+m=0

Ted ST (HS.
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19.

Show that the straight lines whose direction
cosines are given by al+bm+cn=0;
fmn+gnl+hlm=0 are perpendicular if

£+§+ﬁ =0 and parallel if
a b ¢
\/a_+,/bg +Jch =0.
Or
(xl, Y1 zl) ) Yerafludledlmbas

ax+by+cz+d=0 eatm seSSHHE 2 6Ter
Qeni@sg Barsmss SraTs.

Find the length of the perpendicular from
the point (x,,%,2) on the plane
ax+by+cz+d=0.

2x—-3y+2z+3=0 GT6hTM ST ed
x-1_ y+2 z-3
2 -5 2

@UILewS CHTL g6 FLOGTUTL L STEs.

erery  Gamiighamer

Find the equations of the image of the line
x-1_ y+2 2z-3
2 -5 2
2x—-3y+2z+3=0.

in the plane

Or

Page 12 Code No.: 20711 B



20.

(<)

(=)

x-3 y—-4 z+2 x=1_ y+7 z+2

-1 2 1 1 3 2
gHu CarhaensE QoL Cu 2 dmer Gmnsu

SNTES®SHS SHTEHs.

Find the shortest distance between the lines

x=3 y—-4 z+2 x-1_ y+7 z+2

-1 2 1 1 3 2

(@, b, c) eremn Heveriyerell eubuins Qedeaiid
@m gearb  Yu  AFsswer A, B, C-a
Qeul_hSpg. Csmerd OABC-ér  enwwigSlerr
Blunliurens 2+2+£=2 TS SM_(H&.
X y z

A plane passes through a fixed point (a, b, c)
and cuts the axes in A, B, C. Show that the
locus of the center of the sphere OABC is

g+£+£:2.
X y z

Or

Page 13 Code No.: 20711 B
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wrpr YU k-m&  Oerewe Csmerd
ewwiilerefl eulluing GFeogid LOHMID &FHSE
Carhasamer A, B, C-&o sbdé@h erafled
w&Carenid ABC-ar ewwws Csri(he sbdl
9(x2 +y% + 22)= 4k* GTehTM Carersdlen
ebWLILIGS e e erear Hlimie|s.

A sphere of constant radius k passes through
the origin and meets the axes in A, B, C.
Prove that the centroid of the triangle ABC
lies on the sphere 9(9c2 + 9%+ 22): 4k*.
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M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Core
ALGEBRA —1
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

SN
1. In a quotient group N is
(a) any proper subgroup of G
(b) a cyclic subgroup of G
(c) anormal subgroup of G

(d) a proper abelian subgroup of G



If $:G—G is a homomorphism, then ¢(abc)=

@ H@I0IO) b ¢(§j.¢<bc)
() ¢(a)+g(b)g(c) (d) none of these

Every group is isomorphic to a subgroup of the
group of automorphisms A(S) for some set S is

due to
(a) Legrange (b) Cayley
(¢) Cayley Hamilton (d) Sylow

If G is a group having 36 elements and H is a
subgroup with 9 elements, then i(H) =

(@) 4 (b) 4

() 3 @ 9

Product of seven even and four odd permutations
is an permutation.

(a) odd

(b) even

(¢) either odd or even

(d) none

2 Code No. : 6831



10.

The group S, has elements.
(@ n (b) nl

© %' @ e,

The number of 2-Sylow subgroups of order 2 in S,
is

(@ 1 (b) 4

() 2 d 3

Any group of order 72 must have a normal
subgroup and hence

(a) 1is simple (b) not simple

(¢) neither (a) nor (b) (d) none of the above

The number of non-isomorphic abelian groups of

order 3* is
(@) 4 (b) 3
© 5 d 6

Number of 3-sylow subgroup in a group of order 15
is
(@ 1 (b) 2

(© 3 d 5
3 Code No. : 6831



11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

(a)

(b)

(a)

(b)

Define cosets. Prove that the subgroup N of
G is normal subgroup of G if and only if
every left coset of N in G is a right coset of

N in G.
Or
Define the terms homomorphism, Ker¢g and

normal subgroup. Prove that if ¢:G — G is
a homomorphism, then Ker¢g is a normal
subgroup of G.

Define inner automorphism. Prove that
G . .
1(G) = 2 where | (G) is the group of inner

automorphisms of G and Z is the centre of
G.

Or
What are the elements in the group of
automorphisms of an infinite cyclic group?
Define conjugacy and prove that conjugacy is
an equivalence relation on G.

Or

Define normalizer of an element in a group.
Prove that it is a subgroup of G.

4 Code No. : 6831
[P.T.O]



14. (a)
(b)
15. (a)
(b)

If A and B are finite subgroup of G then
prove that 0(Ax B) = M
o(AnxBx™)
Or

Prove that any group of order 72 has a
nontrivial normal subgroup.

Suppose that G is the internal direct
product  of N;,N,,...N,. Then, for

i#],NNNN;=(6) and. If aeN;,beN;;
then ab=ba.
Or

If A and B are groups, prove that AxB
and Bx A are isomorphic.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

(b)

State and prove Sylow’s theorem for abelian
groups.

Or

If H and K are finite subgroups of G of
orders O(H) and 0O(K) respectively, then
o(H)o(K)
o(HNK)

5 Code No. : 6831
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17.

18.

19.

20.

(a)

(b)
(a)

(b)

(a)

(b)

(a)

(b)

If G is a finite group and H=G 1is a
subgroup of G such that o(G)}i(H)!, then

H must contain a non-trivial normal
subgroup of G.

Or

State and prove Cayley’s theorem.

State the prove Cauchy’s theorem.
Or
Prove that S, has a normal subgroup of

index 2, the alternating group A,, consisting

of all even permutations.

State and prove the second part of Sylow’s
theorem.

Or
State Sylow’s theorem and give the third
proof.
Prove that every finite abelian group is the
direct product of cyclic groups.

Or

Prove that two abelian groups of order p"

are isomorphic if and only if they have the
same invariants.

6 Code No. : 6831



Code No:6832 Sub. Code: PMAM12
M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021
FIRST SEMESTER
MATHEMATICS - CORE
ANALYSIS |
(for those who joined in July 2017 onwards)
Time : Three hours Maximum: 75 marks

Part - A (10 X 1 = 10 marks)
Answer all guestion, choose the correct answer:

A - Y |rure.

e

1. The set of all subsequential limits of a bounded sequence form a ——- subset of X a) connected b)
perfect ¢) compact d) open

2. If A and B are connected subsets of R with usual metric, then a) AU B is connected b) 4B is not
connected ¢) Aw Bis connected if and only if AnB=¢ d) AUBis connected if and only if
AnB=g

3. If (a,) is a sequence of positive terms and is such that 4, >a,,,¥n, then a) (a,) is convergent b)
(a,) 1s not convergent c¢) (a,) converges to 0 d) None of the above

]\U
4. Letp=0. Lim (l——) }: a)0 b)l cle d)-l

m-am 1
The N
5. Let a, 20%n and a:—.limsup(‘z“‘]. > a, converges if ¢ A=l W=l &<l =
n—pm &, Ay
6. > a, converges. ZI?" a) need not converge b) diverges ¢) Ya, =Zli- d) converges
" w1 IORA [ n=l n

7. Let f:X ¥ be a monotonic decreasing function. Then the number of discontinuities of second
kind is a) 0 b) has to be finite ¢) atmost countably infinite  d) can be uncountably infinite

. el 2 xivrationad . . e i ! :
8. The function 7(x) ={"F " ; Is discontinuous at a) of first kind at V2 b) of second kind
X atfterwise

at 2 ¢) of first kind at B - (v2) d) of second kind at | — 12}

9. Let f be a differentiable function. Then the number of simple discontinuities of S 18 a) not finite
b) 0 c¢) atmost countably infinite d) can be uncountably infinite

10. Let f be defined for all real numbers and suppose that for all real numbers x, y
|/ (x)= f(3)| s (x—3)%, then a) Fis constant b) fis monotonically increasing ¢) f is monolonically
decreasing d) none of the above

Fork. = B Answer (a) or (b) in each question (Sx5= 25marks)

| 1a) Define the terms open set, closed set. A set E is open if and only if its complement is closed. Prove, ol
b) Define closure E of a set E. Prove that E is the smallest closed set containing E,

12a) If p>0and & is real, prove that lim [

A=

n” ]= 0
{1+ p)" Cﬂr )



T LFIILIT T LT DI TEEL

b) Define the terms convergent sequence and Cauchy sequence. Prove that convergence sequence is a
Cauchy sequence and the converse holds if the space is compact.

13a) State and prove Merten's theorem, cev)d

b) State and prove root test,

14a) Define discontinuities of first kind and second kind. Give examples.  Cpr)

b) 1} Let X, Y be two metric spaces. Let £: ¥ ¥ be a continuous mapping. Then prove that

SE)c F(E) for every subset E of X. ii) Also prove that this inclusion can be proper.
15a) State and prove Generalised mean value theorem. Also state Taylor's theorem Ces)
b) State and prove L'Hospital’s rule.
- Facl = C Answer (a) or (b) in each question (5x8 = 40marks)
16a) Define perfect set. Prove that any nonempty perfect set is uncountable. Deduce any interval in R
is uncountable. (ov)
b) Let EcR". Prove that the following statements are equivalent. 1) E is closed and bounded i) E is
compact i) Every infinite subset of E has a limit point in E. Deduce Weirstrass® theorem.

17a) 1) Define a convergent series. ii) Suppose @y 2 ay 2...20.Then prove that the series inﬂ

=l
converges if and only if 3" 2* Ay =@ +2a +4a, +... converges. iii) Discuss the convergence of Z—';
k=0 "
for values of p. Cexl
b) i) Define the number e. ii) Prove that 2 <¢ < 3. 1ii) Prove that ¢ = lim [1 + 1] iv) Prove that the
R H

number e is not rational

e o0 L=

I
18a) 1) Prove that for any sequence {c,} of positive numbers, Iimsup({cn ) } < Iimsup[fn;i}
i) Define the terms power series, radius of convergence of a power series iii) what is the relation
between the convergence of a power series and its radius of convergence? Prove, (es)

b} 1) Define absolute convergence of a series. i1}Prove that absolute eonvergence implies convergence

but not conversely. iii) If Ya, =43 b, =B Zan converges absolutely and ¢, =3 a,b, ,, then
" n n k=l

prove that > c, = 4B.

g
19a) i} Define uniformly continuous function, i1) Prove that a continuous function defined on a compact
metric space is uniformly continuous. Cew
b) Let E be a noncompact set in R. Then prove that i) There exists a continuous function which is not
bounded ii) There exists a continuous and bounded function which has no maximum. iii) If E is further
bounded, then there exists a continuous function which is not uniformly continuous.
20a) 1) State and prove Generalised mean value theorem, it) Discuss the behaviour of f according as

D x202) fx)=0:3) Sx)=0. i) Suppose f is real differentiable on [a, b] and suppose
Slay< A< f'(b), then thére exists X such that a < x < b and =4 Cov)

P |
L, —_— ;.J_
xsin— (x ﬂ}. P

b) i) State and prove chain rule of differentiation. ii) Let f be defined as f(x) =
0 (x=0)
i e .Tz
that s(0) does not exist. iii) Let fbe defined as Six)=4"

1
e 20 povethat ryoy=o.

] (x=0)
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- part - A (10X 1 =10 marks)

Answer all question, choose the correct answer:

Ged(-6, -10)= (a) -2 (b)—10 {c) —6 (d) none of the above
If (a,b) = 1, then (a™, b) = (a) ] (bya (c)b (d)none of the above
E wdy= (a)1(b)0 (c)6 (d) none of the above

arl15s

(u=g)(®)= (a)1 (b)2 ()3 (d)4

A's)= (a) 0 b1 (¢)2 (d) -1

6. Which of the following statements is not true? (a) I(n) is completely multiplicative (b) 4
is multiplicative but not completely multiplicative (¢c) Only multiplicative function has
dirichlet inverse (d) If  is multiplicative then f{1) = 1

7. Let fbe any arbitrary function and g(x) > 0 for all x = a. Then f(x) is asymptatic to

Six)

g(x)1f Iim? = (2)0(b) ! (c)neither (a) nor (b) (d}none of the above
K—FE g

Lob 4oy et

oo

8. The number of lattice points in the region {x,y & R:{x| 2] <2} (a)4(b) 8 (c) 16 (d) 25
im»  _A(m) =(@0 (b1 (c) logx (d) none of the above

s Tl

10. x—[x]= (a) n[{-] (b) 0(:}5) (¢} ofx) (d) none of the above

Povs k£ = B Answer (a) or (b) in each question (5x5 =25marks)
1a) State and prove the division algorithm. State Euclidean algorithm Cos)
b) (i) State and prove Euclid’s lemma. (ii) State and prove the commutative, associative, and
distributive  properties of the ged of (a, b)
12a) State and prove the relation between Euler totient funetion and the Mohius function. (&%)

2d
b) Prove that$ = Py 2

Pl
13a) Define Mobius function. Is the Mobius function multiplicative or completely
multiplicative? Justify your answer. (es)

b) Assume f is multiplicative. Prove that (i) /~'(n)=u(n)f(n) where n is square free. (ii)

£ =) - f(p?) for every prime p. .

14a) State and prove the Euler summation formula ®n)
bﬂ?f B> {];\Iet § = max{0,1 — B). then if x > 1, prove that Ty 0 p(n) ={(F+ Dx +
0(x%) if B # 1;={(2)x + 0(logx) if f=1



| 5a) Prove that (i) forall x2>1; <1 with equality holding only if x <2, (1i) For

()
i =

x = 2 prove that Yo Xllogp = xlogx + 0(x) (o
PEX Ip

b) State and prove Abel’s identity.
| §as £ - € Answer (a) or (b) in each question (5x8 = 40marks)

16a) Given integers a and b, prove that there is a unique number d with the following
properties: (a) d =0; (b) dla and d{b; (c) ela and e|b = eld ( o}
b) i)State and prove the fundamental theorem of arithmetic, i) prove that n* + 4 is composite
17a) For n = 1 prove that @(n) = n[]pm(1— i} . If the same primf:ﬁ d.ividgxm and n, then
np(m) = me(n) e
b) Define the Euler totient function and prove that if n = 1 Yam(d) =n

18a) State and prove the associative property relating » and * and the generalized inversion
formula and generalized Mobius inversion l"ngmula. Cos)
b) 1) let fbe multiplicative. Then f is mrtﬁﬁl':-.tely multiplicative if and only if £~ (n)= u(n) f(n)
for all m=11i) Find the inverse c-lh the Euler totient function and Liuvelle’s function.

19a) If x > 1 prove that (i) Epsx 1/n = logx + € + 0 (3) (i) Dnsx 1/n = 4 gs) +

@+l

0x~) if s>0ands#1 (i) Zamagz =00 if s>1 (V) Zpeen®= 2

i+l
0(x*) ifaz0 o4l
h}htiaii’-wn lattice points (a, b) and (m, n) are mutually visible if and only if a-m and b-n are
relativelv prima (ii) The set of lattice points visible from the origin has density ;{;-

20a) Prove that (i) timm=1«:~ (ii}) iim—%{'—ﬂ=l<::-{iii} iimmzl —
e % Kwem K Redm X @h_}

e -
b) For every integer n = 2 prove that — T n(n) <6

T
logn
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PART A — (10 X 1 = 10 marks)
Answer ALL questions, Choose the correct answer

1. If »(x) and y,(x) are two solutions
¥+ Px)y +Q(x)y =0, then W=
(a) Ce~Sde
(b) ce 5O

+SPdx

{c) ce

(d) ce+SQd:c

Two linearly independent solutions of %"~y =0

are
(a) 1ande* | (b) land e™*
{c) &' and e (d) None

The equation y =3y has a power series solution

with radius of convergence R where
(a) R>0 (b) R<0
() R=0 (d) None
The particular solution of

(t-x*)y" -2xy + p(p+ Dy =0 where p s
constant is known as

(a) Bessels equation (b) Legendre equation
(¢) Hermite equations {d) AIRY’s equation
The singular point of x%y" + 22y =2y =0 is

(a) 1 {b)

{c) O dy -1

The Rodriques formula p,(x) = is

@ =2 bl @ L)

2"n! d«” 2"n! dx™
d?l L3
© —27‘—_‘@-[ 2_1T @ 2”’11 ax” [x +1]>



10.

The value of J ,(x) 1s

(a) 2 sinx (b) £ cosXx
x X
2
(c) 1}—tan:rc (d) None
i
The famous 2—2 =2~ whose sum was
mn 6

discovered by

(a) Newton (b) Euler

(c) Bessel (d) Legendre

The vanishing or non vanishing of the Wronskian
w(t) of two solutions on the
circle of t.

(a) Depends (b) Does not depend

(c) Either (a) or (b) (d) None

By solving the linear systems using auxillary
equation. If m, and m, all distinct real numbers

then the roots are

(a) Same (b) Distinct
(¢ Trivial {d} None
Page 3 L e

PART B — (5 x 5 = 25 marks)

Answer ALL questions, by choosing either (a) or (b).

11.

12,

13.

(a)

(b)

(a)

(b)

(a)

(b)

If y,(x) and y,(x) are any two solutions of the
equation "+ P(x)y' +Qx)y=0 on [a, b].
Then prove that W=W(Y,,Y,) is either
identically zero or never zero on [a, bl.

Or

The equation y"—y =0 has a solution y, =e¢*.
Find y, and the general solution.

Find a power series solution of the equation
y=u.
Or
Find the general solution of
(1 + xQ}y" +2xy — 2y =0Ointerms  of power

series.

Find the indicial equation and its roots the
equation x’y" + (cos2x —1)y"+ 2xy = 0.
Or

Find the first three terms of the Legendre
series f(x) =e*.

Page 4 8" sm e
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14.

15.

(a)

(b)

(a)

(b)

Prove that : —d—[JO(x)] = —J (x}.
dx

Or

Show that : %[le(x)] = k(2

Prove that if the solutions of the homogeneous
system are linearly independent on fa, b].
Then the system is the general solution of
homogeneous solution of this interval.

Or
. . . dx
Find the general solution of ——]77 2x,
il
dy
== 3y.
dt Y

PART C — (5 x 8 = 40 marks)

Answer ALL questions, by choosing either (a) or (b).

16.

(a)

Show that y=ce* +e,e”™ is the general
solution of y" -3y +2y=0 on any interval

and find the particular solution for which
y(@) =1 and y(0) =1.

Or

Page b

17.

18.

(b)

(a)

)

(a)

®)

If y, is a non zero solution of the equation
¥ + P(x)y + Q(x)y =0 and y, =uy,, where v
—Ipdx

is given by the formula v = j-—ze dx is the
N

second solution. Show by computing the
Wronkian that yand y, are linearly

independent.

Show that y=(+x)” is a power series
solution of the equation (1 + x)y’ =p,, ¥0)=1.

Or

Find the peneral solution of (l , .\';}‘);v" - Ly’ 4

plp v 1)y 0, where ps a constant.

Show that the indicial equation of the

equation Xy xy x*y =0 has only one root

el - i
and prove that v = Z_gziLT &
e (nly

Or
Show that :
0 if m#n

[ Pntx)p,(x) dx = { 2
-1 2n+1

Page 6



{a) Prove thét J (x)= (~ IY"Jm(x).

Or
(h) Prove that
i _ 0 if m=n
Ix J,)(zl,,,x)Jp ()L,.x)fh. l J, ](;L )2 if m=n’
- 2 1) fi9

(a) Show that the Wronskian of the two solutions
in distinct complex roots is  given by
wit) = (A1 B, - A,B )*™ and prove that
AB,-AB #0.

Or

{b) Find the general solution of

dx dy
—=3x-4y,—=x-y.
dit xR dt =
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PART - A (10X 1=10 Marks)

Answer ?_11 guestions choose the correct answer .
1 is the processes of finding the most appropriate estimate

for missing data .

a) Extrapolation  b) Numerical c¢) Integration d) Interpolation

i _ difference interpolation formula is used to find the
missing value near the central value of the table.

a) Divided b) mean value  c¢) Central d) backward

3. The maxima and minima of f(x) can be obtained by equating the first
derivative to

a) | b) 0 g) 2 d)-1

4. Givenug=5:u1 =15 u2=57; and dwdx =4 atx=0and 72 atx =2
then A*(up) = .

a) 48 b) 44 c) 40 d) 38

5. The process of evaluating a definite integral from a set of the integrand
f(x), is called _ -

a) numerical integration b) numerical differentiation

c) divided difference d) transposition

6. The error in trapezoidal rule is of order

a) H b) h? c) h? d)h!

7. method is the Runge-kutta method of first order.
a) Trapezoidal  b) Simpson’s  c¢) Euler’s d) sylow

8. ¥nr1 = Ya + hf(Xn,yn) 18 formula.

a) Trpezoidal’s b) Simpson’s ¢) R-K method  d) Euler’s
9. The technique of refining an initially crude estimate is called

a) Euler b) Modified Euler

¢) R-K method d) Predictor-Correctorr



10. To apply a predictor corrector method we need
of y.
a) 1 b) 2 c)4

starting values

d) -1.

PART —-B(5X5=25Marks)
Answer All questions choosing either 'a' or 'b’
L La) If y(75) =246, y(80) = 202, y(85 ) = | 18, ¥(90) = 40 then find y(79).
(OR)
b) Form the central difference table for the data given below choosing=35 as
origin.

[x 2 25 30 35 40 45
ly 12 15 20 27 39 52
12.a) Find y’(x) using the given table and also find yi(x)atx=0.5
X 0 ! 2 3 4
y ] ] 15 40 85

(OR)
b) Derive the first and second derivatives using the Newton’s forward
difference formula.

13.a) Derive the formulfa for Simpson’s one third rule.

b) Evaluate f) =

(OR)

Using trapezoidal rule with h = 0.2,

14.a) Using Euler’s method solve = = 1-y y(0) = 0 Find y at x=0.1 and

0.2. Compare the numerical solution with the exact solution. (OR)

b) Derive the formula for the second order R-K method .

£ d}" = —1_ - — = = =
15. a) Given = el ¥(0) = 2. If y(0.2) =2.09, y(0.4) = 2.17, y(0.6)

2.24 find y(0.8) using Milne’s method, (OR)
b) Using Adam’s Bashforth method find y(0.4) given that y* = 1 + xy,
o) = 2,



PART - C (5 X 8=40 Marks)
Answer all Questions choosing either 'a or 'b’

16.a) Derive Bessel’s formula. (OR)
b} Use Lagrange’s interpolation formula to fit a polynomial to the data.

X

0

1

3

4

¥

-12

0

6

12

17. a) A rod is rotating in a plane. The following table gives the angle @
(radians) through which the rod has turned for various values of time t (sec).
Calculate the angular velocity and the angular acceleration of the rod when t=
0.6 sec

t 0
g |0

0.2

0.12
(OR)

b} Find the maximum and minimum value of y from the following table

0.4
0.49

0.6
1.12

0.8
2.02

1.0
3.20

X 0 1 2 3 4 5
0 0.25 0 9/4 16 225/4

18.a) A curve passes through the points as given in the table. 1) Find the area
bounded by the curve, the x-axis, x=1 and x=9. ii) the volume of the solid
generated by revolving this area about the x-axis.

5| 1 2 3 4 5 6 & g .

0.2 0.7 ] 1.3 1.5 1.7 2.3
(OR)

b) Derive Newton's quadrature formula.

19.a) Using Taylor's method find y(0.1) correct to 3 decimal places from
= (OR)

b) Using picard’s method solve % = 1+ Xy, ¥(0) = 2. Find y(0.1), y(0.2)

. & 2xy=1,y0=0.
and y(0.3)



20.a) Using Adams Bashforth method, determine y(1.4) given that
y' —x% =%’ y(1) = 1. Obtain the starting values from Euler method.
(OR)
b) Find y(0.8) by Milne’s method for the equation y’ = y — x?, y(0) = 1
obtaining the starting values by Taylor's series method.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  The number of ideals of the set of all rational
numbers is
(@ 1 (b) 2
) 0 (d) none of the above

2.  Suppose ¥y is a real number 0<y<1,
M, ={f(x)e RIf(y)=0}isa ideal of R.
(a) Left ideal (b) Right ideal

(¢) Prime ideal (d) Maximal ideal



The number of units in the ring of integers is

(@) 1 (b) 2
) 0 (d) none of the above

The ged of 3 + 4i and 4 — 3i in J[i] is
(a) 2—1 (b) 2+1

() 1+2i (d) none of the above
The content of the polynomial x°®-6x+1 is

(@ 0 (b) 1

() 2 (d) none of the above

Which of the following is the unique factorization

domain?
@ Z ® z-5)
(¢) (a) and (b) (d) no one of the above

The only idempotent element is rad R is
(@ 0 (b) 1
() 2 (d) none of the above
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10.

11.

Let F[(x)] be the ring of formal power series over a
field F. Then rad F[[x]] =

(@) (0) (b) @)
© () (d) none of the above

A ring R is subdirectly irreducible if and only if
the heart of R is not equal to

(a) {1} (b) {0}
) R (d) None of the above

If R"#{0}, then the annihilator of the set of zero
divisors of R is

(@ R (b) {0}
(¢ R (d) None of the above
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) If ¢ is a homomorphism of R into R’ with
kernel I(¢), then prove that (1) I(¢) is a
subgroup of R under addition, (i1) If ae I (¢)
and re R then both ar and ra are in 1(¢).

Or

(b) If U is an ideal of the ring R, then prove that
R/U is a ring and is a homomorphic image of

R.
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12.

13.

14.

(a)

(b)

(@)

(b)

(a)

(b)

Let R be a Euclidean ring. Then any two
elements a and & in R have a greatest

common divisor d. Moreover d = Aa+ ub for

some A, ue R . Prove.

Or

Let R be a Euclidean ring and a,be R. If
b #0 is not a unit in R, then d(a)< d(ab).

State and prove the Gauss lemma.

Or

Define primitive polynomial and prove that if
f(x) and g(x) are primitive polynomials, then

f(x)g(x) is a primitive polynomial.

Let I be an 1ideal of R. Then prove that
I crad R if and only if each element of the

coset 1 + I has an inverse in R.

Or

For any ring R, prove that the quotient ring
R/ Rad R is without prime radical.

Page 4 Code No. : 6836
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15. (a) For any ring R, the J-radical J(R) is an ideal
of R.

Or

(b) An element ae R is quasi-regular if and only

if ae 1,.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that every integral domain can be
imbedded in a field.

Or

(b) Let R and R' be rings and ¢ a homomorphism
of R onto R’ with kernel U. Then R’ is
1somorphic to R/U. Moreover there is one-to-
one correspondence between the set of ideals
of R’ and the set of ideals of R which contain
U. This correspondence can be achieved by
associating with an ideal W' in R; the ideal W
in R defined by W ={xe R|g(x)e W'}. With W
so defined, R/W 1is isomorphic to R'/W'
Prove.
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17. (a)

(b)

18. (a)

(b)

19. (a)

(b)

Define Euclidean ring and prove that J[i] is
an Euclidean ring.

Or

If p is a prime number of the form 4n+1 then

p =a’ +b* for some integers a and b.

State and prove the Eisenstein criterion.

Or

Define unique factorization domain and prove
that if R is a unique factorization domain then
sois Rlx,, x,, ..., x,].

Let I be an ideal of the ring R. Further,
assume that the subset S ¢ R is closed under

multiplication and disjoint from I. Then prove
that there exits an ideal P which is maximal
in the set of ideals which contain I and do not
meet S; any such ideal is necessarily prime.

Or

If I i1s an 1ideal of the ring R, then

1) rad(R/ I)de# and (1) whenever

Icrad R, rad(R/I)=(rad R)/I.
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20.

(a) A ring R is isomorphic to a subdirect sum of

rings R, if and only if R contains a collection

1

of deals {I,} such that R/I, ~ R, and

1 ={o}.

Or

(b) Let I, I,,...., I, be a finite set of ideals of the

ring R. If I,+1;=R whenever i#j, then

Iyrp’~2@(LJ
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Answer ALL questions.
Choose the correct answer.

1. If fe®R(a)and geR(a)on [a, b] then fge

(a) R*(@)

(b) R(e)

(©) R(a?)

(d) None of these



feR(a)if

(a) f1s continuous on [a, b]
(b) fis monotonic on [a, b]
(c) fis bounded on [a, b]
(d) none of these

lim lim(cos(m! 2z )" =

(@0 (b) 1
() -1 (d) none of these

Let f,(x)=n%x(l-x2) (0<x<1,n=1,23,.).

Then % is the value of

() limf, (x) () lim [ £, (x)dx
(c) I(}Lim f, (x))dx (d) none of these

If A has the property that fe A whenever f, € A
(n=1,2,3,..) and f, —» f uniformly on E, then A
is said to be

(a) uniformly closed (b) pointwise closed
(c) closed (d) none of these
Page 2 Code No. : 6837



j(l —xZde is
-1

(a) less than L (b) equal to L

Jn Jn

(c) greater than 1 (d) none of these
Jn

Let K be compact and let f,e ©(K) n=1,2,3, .....

{f.} contains a uniformly convergent subsequence
is
(@) {f,} is pointwise bounded

(b) {fn} 1s equicontinuous on K

(c) Both (a) and (b) are true
(d) Neither (a) nor (b) is true

Suppose the series iCnx” converges for ||x||<R
0

then Z:nCnx"_l converges in
1

(@) [—%%} b) (-2R.2R)

(©) (-R,R) (d) None of these
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@ 7 ®)

V4 V4
© \/; @ 5

10. The sequence of complex functions {g,} is said to

be orthonormal if

b b

@ [g,(xfdx=1 b [¢,(c)dx =1
b ) b

© [lp. () dx=1 @ [ (x)dx=1

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) State and prove fundamental theorem of

Calculus.

Or
(b) Prove that fe ®R(a) on [a, b] if and only if for

every £>0 there exists a partition P such
that U(P-f~a) - L(Pf-a) <e.

Page 4 Code No. : 6837
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12.

13.

14.

(a)

(b)

(a)

(b)

()

(b)

Prove that the limit of the integral need not be
equal to the integral of the limit even if both
are finite.

Or

State and prove the Cauchy Criterion for
Uniform Convergence.

Let o be monotonically increasing on [a, b].
Suppose f, e R(a) on [a, b] for n=1,2,3, ...
and suppose f, — f uniformly on [a, b], prove

b b
that fe ®R(a) on [a, b] and j fde=lim|fde.

a

Or

If K is a compact metric space, if f, € &(K) for
n=1,23,... and if {f,} converges uniformly

on K then show that {f,} is equicontinuous on
K.

Let @ be the uniform closure of an algebra A
of bounded functions. Then show that @ is a
uniformly closed algebra.

Or

oo

Suppose XC, converges. Put f(x)=2C x"

n
n=0

oo

(-1<x <1). Then show that linllf(x): ZC

n
n=0
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15. (a) If f(x)=0 for all x in some segment J then
show that limSy(p:x)=0 for every xe o .

Or
(b) If x>0 and y > 0 then show that

1

J‘tx—1 L-¢)dt = T()r(y)

0 F(x+y) '

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Suppose fe R(a) on [a, b], m<f<M, ¢ is
continuous on [m, M] and A(x)=¢(f(x)) on
[@, b]. Then show that he R(a) on |[a, b].
Or

(b) Assume «a 1s increased monotonically and
a'e® on |a,b]. Let f be a bounded real

function on [a, b]. Then prove that fe R(«)

b b
if and only if fo'e ® and j fda = j £ )er () .
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17.

18.

(a) Suppose {fn} is a sequence of functions,

differentiable on [a, b] and such that {f,(x,)}
converges for some point x, on |[a, b]. If {f,'}
converges uniformly on [a, b], then show that

{fn} converges uniformly on [a, b], to a
function f, and f'(x)=1limf,'(x) (a <x <b).

Or

(b) Prove that there exists a real continuous

function on the real line which is nowhere

differentiable.

(a) If 9 1is continuous on [a, b] then prove that y

b
is rectifiable and A(y)= [|y'(t)d|.

Or

(b) Let {fn} be a sequence of functions such that

f, — f uniformly on E in a metric space. Let x

be a limit point of E. Then show that
limlim £, (¢)=limlim £, ().
t—x n—eo n—oo {—5x
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19. (a) State and prove the Stone-Weierstrass

theorem.

Or
(b) Given a double sequence {aij}(i=1, 2,3,..),

(j =1, 2, 3, ), suppose that i‘aij‘ =b

=1
(i=1,2,3,..) and Zb, converges. Then prove
that

iiaij = iiaij .

i-1 j=1 j=1 i=1

20. (a) State and prove Parseval’s Theorem.

Or

(b) Define gamma function. Prove that if f is a
positive function on (0, oo) such that @)

f(x+1) ( ) (11) f( )=1 (111) logf 1s convex
then show that f(x)=T(x).
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The moment of force about O is defined by N =

(a) r-F (b) rxF
(© rxP (d) None

2. The scalar quantity mv2/2 is called the

(a) Kinetic energy (b) Potential energy
(¢) Torque (d) Mass



The Lagrangian function L =

(a T-V by T+V
(¢ TV d T+V
The equation of motion is

(@ F-p;=0 (b) F, -t
(© FKor, (d F;

Generalized momentum conjugate to a cyclic

co-ordiante is

(a) conserved (b) wvariable

(c) zero (d) none

Curves that give the shortest distance between

two points on a given surface are called the
of the surface.

(a) perpendicular (b) geodesics
(c) torque (d) mass
Conservation of total energy T +V =
(@ 0 (b) 1

(c) constant (d) none
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8. All point transformations are

(a) canonical (b) non-canonical
(¢) both (d) none
9.  The potential force under inverse square law of
force is
K K
(@ -—= (b) -—
r r
(c) Kr (d) Kr?

10. The nature of orbit when e=1 and E=0 1is

(a) elliptic (b) parabola
(¢) hyperbola (d) circle

PART B — (5 x 5 = 25 marks)

Answer ALL questions, by choosing either (a) or (b).

11. (a) State and prove conservation theorem for total
angular momentum.

Or

(b) Prove that if the total force F is zero then
P=0 and the linear momentum P 1is
conserved.
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12.

13.

14.

15.

(a)

(b)

()

(b)

(a)

(b)

(a)

(b)

Derive D’Alembert principle.

Or

Write about the Atwood’s machine.

Explain about the Brachistochrone problem.

Or

Show that the minimum surface of revolution

1s a catenary.

Find the total number of integral exponents

resulting in elliptic functions.

Or

Prove that the central force motion of two
bodies about their centre of mass can always

be reduced to an equivalent one body problem.

Derive the Kepler’s equation wt =y —esiny .

Or

—-mK?

5 for circular

Derive the condition E =

2e
motion.

Page 4 Code No. : 6838
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, by choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)
18. (a)
(b)

State and prove conservation theorem for the
angular momentum of a particle.

Or

Show that for a single particle with constant
mass the equation of motion implies the
following differential equation for the kinetic

energy %=F~V while if the mass varies

with time the corresponding equation 1is

dmT)p p.
dt

Derive Lagrange’s equation from DAlembert’s
principle.

Or
Derive equation of motion interms of

Lagrangian and Dissipation function.

Find the shortest distance between two points
in a plane.

Or

Derive Lagrange’s equation from Hamilton’s
principle for nonholonomic system.
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19.

20.

()

(b)
()

(b)

Discuss about the equivalent one dimensional
problem.

Or
State and prove viral theorem.
Discuss Kepler Problem.

Or

Explain about Laplace Runge Lenz Vector.
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PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The equation of the rectifying plane at a point u of

the circular Helix r(u)=(acosu, asinu, bu) is
(a) Xcosu+Ysinu—-a=0
(b) Xcosu+Ysinu+a=0
(¢) Xcosu—-Ysinu+a=0

(d) Xcosu+Ysinu—-b5=0



The curvature of the circle x* + y* =25 is

(@ 0 M) 5
(c) 25 (d) 115

A necessary and sufficient condition for a curve to
be a Helix is

(a) curvature is a constant
(b) torsion is a constant
(c) torsion is zero

(d) ratio of curvature to torsion is constant

The position vector of the center of the oscillating
sphere is

(@) c=r+pn+ob (b) c=r+pn+1
(c) c=r+pn+p'od (d c=r+pn+p'

The direction coefficients of the parametric
directions are respectively

@ (Vg o)o Ve
®) (1.0} 0. 1)
o (Yol
Vi

oo
@ [Yp)

JiG
-Yiz)
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If r= (u, v, u? —02) is the position vector of any
point on the paraboloid, then the value of H? is
() 1+4u*+40° (b) 1-4u®+40?

() 1+4u®-40v* (d) 1-4u*-40*

Every space curve is a geodesic on its
(a) rectifying developable

(b) osculating developable

(c) polar developable

(d) ellipsoid

If T;

k> 1 J, k=1,2 are Christoffel symbols of the

first kind, then I, is
(a) E /2 (b) E,/2

© G/2 (d) G,/2

If L, M, N vanish at all points on a surface, then

the surface is a
(a) right helicoid (b) sphere

() cone (d) plane
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10. The Gaussian curvature of the surface
r=(a(u+v), blu—-v), uv) is

(a) 4a’b*/H* () -4a**/H*
(¢) 4a’*'/H* (d) -4a’*/H*
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) If u is the parameter of the curve r, then the
equation of the oscillating plane at any point
P with position vector F=7(u) is
[R-r, 7, #]=0.
Or
(b) Find the curvature and torsion of

r=(acos6, asind, abcosa).

12. (a) If R is the radius of spherical curvature, show

that R = M .
k’r

Or

(b) Find the involutes and evolutes of the circular
helix r =(acos®, asinb, b).

Page 4 Code No. : 6839
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13.

14.

(@)

(b)

(a)

(b)

For a right helicoid given by
(wcosv, usinv, av), determine (r,r,, N) at a

point on the surface and the direction of the
parametric curves. Find the direction making

angle g at a point on the surface with the

parametric curve v = constant.

Or
Prove that position vector of a point on the
anchor ring is
r=((b+acosu), cosv, (b+acosu)sinv, asinu))
where (b, 0, 0) is the center of the circle and
z-axis 1s the axis of rotation.

d¢

For a variable direction at P, prove that

1s maximum in a direction orthogonal to the
curve @(u, v)=constant through P and the

angle between (—@,,,) and the orthogonal
direction in which ¢ is increasing is g .

Or

Prove that the curves of the family
3

v ) .
— =constant are geodesics on a surface with

u

the metric v’du® — 2uvdudv + 2u’dv?, u>0,
v>0.
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15.

16.

(a) Prove that a curve on a surface is a geodesic if
and only if the geodesic curvature vector is

Zero.

Or
(b) Show that the points of the paraboloid

r= (u cosv, usinuv, uz) are elliptic but the
points of the helicoids r=(ucosv, usinv, av)

are hyperbolic.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Let y be a curve of class m>2 with arc
length s as parameter. If the point p on ¥ has
parameter zero prove that the equation of the
oscillating plane is [R—r(0), 7(0), 7'(0)]=0
where r''#0. If r''=0, assuming ¥ is analytic
and prove that the equation of the plane at an
inflexional point is [R -r(0), (0), r<k>(0)J: 0.

Or

(b) Prove by an example that at a point of
inflexion, a curve of class & need not possess

on oscillating plane.
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17.

18.

19.

(a)

(b)

(a)

(b)

()

(b)

Prove that the curvature %, and torsion 7; of

. 2 2
an involute C of ¢ are kf =—Z th 5
k(c—s)

kRT-k'T

ni= k(c—s)(k2 +2'2)'

Or

Find the center of spherical curvature of the
curve given by r = (acosu, asinu, acos2u).

Prove that the first fundamental form of a
surface is a positive definite quadratic for in

du, dv.

Or

Obtain the surface equation of sphere and find
the singularities, parametric curves, tangent
plane at a point and the surface normal.

State and prove Liouville’s Formula.

Or

A helicoids is generated by a screw motion of a
straight line which met the axis at an angle
o . Find the orthogonal trajectories of the
generators. Find also the metric of the surface
referred to the generators and their
orthogonal trajectories as parametric curves.
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20. (a) If k is the normal curvature in a direction
making an angle w with the principal
direction v =constant, the prove that
k=k, cos’y+k,siny where k, and k, are
principal curvatures at the point P on the
surface.

Or

(b) State and prove Rodrigue’s formula.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. If G is a forest, then the number of edges is

(@ e=y-w (b) e=y-2
© e=7 @ e=Z
2
2. If any two vertices of G are connected by atleast

two internally disjoint paths, then G is
(a) 2-connected (b) 3-connected
(c) 4-connected (d) 5-connected



A connected graph has an Euler trail if it has

atmost vertices of odd degree.
(a) 3 (b) 2
(¢ 1 (d) 4

The number of Eulerian graphs with y even and ¢
odd is

(@ 1 M) 2
(¢ O (d) 1%

Which one of the following is not 1-factorable?
(a) Petercen Graph (b) K;;

(0 K, (d) None of these

The edge-chromatic number of the graph-<>
is

(@ 1 (b) 2

(© 3 d 4

G is a graph on 12 vertices. The covering number
of G is 4. Then the independence number of G is

(a) 16 (b) 48
(o 8 (d 3
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8. 7K, 4) =
(@) 1 M) 2
(© 4 (d 0

9. If G is a loopless graph with A=3, then %'
(@) =3 (b) =2
() <4 (d <4

10. If Gis 4-chromatic, the G contains a subdivision of
(a) K, (b) K,
(© K d K,

PART B — (5 x 5 = 25 marks)
Answer ALL questions, by choosing either (a) or (b).

11. (a) Prove that every tree has either one center or

two adjacent centers.

Or

(b) Prove that a connected graph G is a tree if and
only if every edge of G is a cut edge.
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12.

13.

14.

15.

(a)

(b)
(a)

(b)

(a)

(b)
(a)

(b)

Prove that a connected graph has an Euler
trial if and only if it has atmost two vertices of
odd degree.

Or

Explain the traveling salesman problem.

Prove that every 3-regular graph without cut
edges has a perfect matching.

Or

Let M and N be disjoint matchings of G with
|M | >|N | Prove that there are disjoint

matchings M' and N' of G s.t. ‘Ml‘:|M|—1,
[N'|=|N|+1 and M' UN'=M UN .

For any two positive integers k& and [, prove
that r(k, > 2%) where m =min{k, I}.

Or

State and prove Turan’s Theorem.
If G 1s a K-Critical, prove that 6 > K -1.

Or

Prove that every critical graph is a block.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, by choosing either (a) or (b).

16.

17.

18.

(@) Prove that 7(K,)=n"">.

Or

(b) Prove that the spanning tree obtained by

Kruskal’s algorithm is an optimal tree.

(a) Let G be a simple graph with degree sequence

(@, d,,....d,) where d <d,<..ed, and

y > 3. Suppose that there is no value of m <g

for which d,, <m and d, ,, <y—m. Prove that

G 1s Hamiltonian.

Or

(b) If G is Eulerian, prove that any trial in G

constructed by Fleury’s algorithm is an Euler
Tour of G.

(a) State and prove Hall’s theorem.

Or

(b) Prove that in a bipartite graph, the number of

edges in a maximum matching is equal to the
number of vertices in minimum covering.
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19. (a)

(b)

20. (a)

(b)

In any graph G with 8(G)>0, prove that
a+p =y,
Or

For any two integers k>2, [>2, prove that
r(k, 1)<r(k, 1-1)+r(1-1,2). If r(k,1-1) and
r(k—l, l) are both even, prove that strict
inequality holds.

State and prove Brook’s theorem.
Or

If G is a tree, prove that 7,(G)=k(k—1)" and

hence find the chromatic polynomial of
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. Every linear transformation of N into an arbitrary
normal linear space N' is
(a) Bounded
(b) Unbounded
(¢) Continuous

(d) Discontinuous



If S= {x : ||x|| < 1} is the closed unit sphere in N,

then its image T'(S) isa ———set in N'.
(a) Bounded (b) Unbounded
(¢) Continuous (d) Discontinuous

If x and y are any two vectors in a Hilbert space,
then |(x, ) - +[ly]

(@) < (b) <

© = (d >

If M and N are closed linear spaces of a Hilbert

space H such that M 1 N, then the linear
subspace M + N 1is

(a) open (b) closed

(¢) union (d) disjoint

Which one is the property of orthonormal?

(@ i=j=e Le (b) ||ei|| =0 for every i

(c) ||el-|| =1foreveryi (d) i=j=e¢

€j

Page 2 Code No. : 5088



10.

Every non-zero Hilbert space contains a complete
set.

(a) parallel (b) normal

(¢) orthonormal (d) closed

If N is a normal operator on H, then HN2H2

(@ 1 (b) 0
© N @ [N
The unitary operators on H form a

(a) subgroup (b) cyclic subgroup

(c) group (d) abelian group

If A is a division algebra, then it equals the set of
all scalar multiples of the

(a) 1identity (b) constant

(¢c) reciprocal (d) inverse

If G 1s an open set, then Sisa ——— set.
(a) open (b) closed

(¢) normal (d) orthonormal
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Prove that if N is a normal linear space and
X, 1s a non-zero vector in N, then there exist a

functional f; in N * such that fo(xo):"xOH
and ||f0|| =1.

Or

(b) If Nand N’ be the normal linear spaces and T
a linear transformation of N into N'. Then
prove that the following conditions on 7' are
all equivalent : (1) T is continuous (11) T 1is
continuous at the origin, in the sense that
x, > 0=T(x,)—>0.

12. (a) State and prove open mapping theorem.

Or

(b) Prove that if M is a closed linear space of a
Hilbert space H, then H =M & M*.

13. (a) Prove that an operator T on H is self adjoint
& (T, x) is real for all x.

Or
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14.

15.

16.

(b)

(a)

(b)

(a)

(b)

Prove that if {e,

;} is an orthonormal set in a

Hilbert space H, and if x is any vector in H,
then the set S = {e; : (x;¢;) # 0} is either empty
or countable.

Prove that if P is the projection on a closed
linear subspace M of H, then M is invariant
under operator 7' < TP = PTP .

Or

Prove that if T is normal, then the M,’s are

pairwise orthogonal.

Prove that G is an open sat, and therefore S is
a closed set.

Or
Prove that O'(x”) = o(x)".

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

Each answer should not exceed 600 words.

(a)

Prove that let M be a closed linear subspace of
a normal linear space N. If the norm of coset
x + M 1in the quotient space N/ M 1is defined

by ||x + M” = inf f{”x + M" ‘me M} Then
]VM 1s a normal linear space

Or
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17.

18.

19.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Show that let M be a linear subspace of a
normed linear space N, and let f be a
functional defined on M. If x, is a vector not

in M, and if M, =M +[x,] is the linear
subspace spanned by M and x, such that
ol =1

State and prove closed graph theorem.

Or

Prove that a closed convex subset C of a
Hilbert space H contains a unique vector of
smallest norm.

State and prove Bessel’s Inequality.

Or

Prove that let H be a Hilbert space, and let f
be an arbitrary functional in H *. Then there
exists a unique vector y in H such that
flx)=(x,y) for every x in H.

Prove that if P is a projection on H with range
M and null space N, then M 1 N < P is self

adjoint; and in this case N = M*.

Or

Prove that if T is normal, then the M,’s span
H.
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20. (a) Prove that if r is an element of A with the
property that 1-xr is regular for every x,
then ris in R.

Or
A

(b) Prove that r(x)=lim|x"
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. A compound proposition that is always true no
matter what the truth values of the propositions
that occur in it is called

(a) logic (b) tautology

(¢c) inverse (d) truth value
2. The conditional statement p — g is false when p

is true and q is .
(a) true (b) false
(c) both (d) none



The number of different bit strings of length seven
are

(a) 7! (b) 7-1!
© 2 @ 28

By product rule the number of different subsets of
a finite set S'is

@ || o) 2°
© 27 @ |s]-1
A relation R on a set A is called if

(b, @)e R whenever (a, b)e R

(a) refluxive (b) symmetric

(c) transitive (d) antisymmetric
A domain of n-ary relation is called a

when the value of the n-tuple from this domain
determines the n-tuple.

(a) tables (b) primary key

(c) extension (d) inclusion

The value of 1 + 1 = in Boolean
function.

(@) 1 (b) O

(© 2 d -1
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10.

11.

A 1s a Boolean variable or its
complement.

(a) inverse (b) literal
(c) minterm (d) none
The which accepts the value of one

Boolean variable as input and produces the
complement of this value as its output

(a) inverter (b) gate
(c) mnor (d) and
Cells are said to be if the minterms

that they represent differ in exactly in one literal.
(a) normal (b) complement

(c) adjacent (d) none

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Write the truth table for the biconditional
peq.

Or

(b) Show that pv(gar) and (pvg)a(pvr) are
logically equivalent.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

How many one to one functions are there from
a set with m elements to one with n elements?

Or

How many cards must be selected from a
standard deck of 52 cards to guarantee that
atleast three cards of the same suit are
chosen?

How many refluxive relations are there on a
set with n elements?

Or
Define My p and Mp g . Suppose that the

relations R, and R, on a set A are

1 01
represented by the matrices My =|1 0 O
010
1 01
and Mp =/0 1 1| then what are the
1 00

matrices representing R, UR, and R, NR,.

Find the sum of products expansion for the
function F(x, y, z)=(x+y)z .

Or

Write down the Boolean identities with their
names.
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15. (a) A committee of 3 individuals decides issues for
an organization. Each individual votes either
year or no for each proposal. A proposal is
passed if it received atleast two yes votes.
Design a circuit that determines whether a
proposal passes.

Or
(b) Find K-maps for (i) xy+xy @) xy+Xxy
(111) xy +xy+XxYy.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Show that Vae(P(x) A Q(x)) and
VaP(x) A Vx@x) are logically equivalent.

Or
(b) (1) Write down the truth table for
v lg)>(pnra).

(1) Show that (p A q) - (p v q) is a tautology.

17. (a) Each user on a computer has a password
which is six to eight characters long, where
each character is an uppercase letter or a
digit. Each password must contain atleast one
digit. How many possible passwords are
there?

Or
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18.

19.

20.

(b)

(a)

(b)

(a)

(b)

(a)

Prove that every sequence of n®+1 distinct
real numbers contains a subsequence of
length n + 1 that is either strictly increasing
or strictly decreasing.

Find the zero one matrix of the transitive
closure of the relation R where

01
1 0].
1 0

Or

Prove that the relation R on a set A is
transitive iff "< R,n=1, 2,...

Translate the distributive law
x+yz=(x+y)lx+2) into a logical
equivalence.

Or
Translate 1.0+0+1=0 into logical

equivalence.

Use K-maps to minimize these sum of
products expansions.

(1) xyz+xyz+xyz+xyz
(1) xyz+xyZ+Xyz+Xyz+xyz
Or
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(b) Construct circuit that produce the following
outputs :

O (x+y
@) x(y+z)

(i) (x+y+2)x52).
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The primitive of the equation
(x22 —y? )dx +3xy*dy + x*°dz =0 is
(a) xz+y®=cx (b) x*z+y’=c
() x%z+y*=cx (d) x*z+y*=cx

2. If X is a vector such that X -CurlX =0 and y is
an arbitrary function of x, y, 2z  then
(4X)- Curl(pX) =
(@) u () 0
(c) 1 (d X



By eliminating the arbitrary constants from
2z=(ax +yf +b we get the partial differential

equation
(@) px+qy=gq (b) px+qy=0
© py+qx=¢° (d) px+qy=q°

The equation zzf(x— y) gives the partial

differential equation
(a) p+q=0 (b) p—g=0
(¢ px+qy=0 (d) py—gx=0

Along every characteristic strip of the equation
F(x, v, 2, P, q)=0, the function F(x, v, 2, P, q) is

(a) zero (b) a constant

(¢) independent (d) equal

If every solution of f(x, Y, 2, D, q)= 0 is also a
solution of g(x, v, 2, P, q): 0, then they are said to

be
(a) equal (b) equivalent

(c) compatible (d) solvable
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7.

10.

F(D, Dv)eax+by _ eax+by )

1
(a) F(a, b) (b) F(a, b)
(0 Flx+a, y+b) @ F(b,a)

2 2
Z_le% i1s called the one-dimensional
X

CQ
equation.
(a) diffusion (b) heat
(c) wave (d) harmonic

The characteristic cone at a point touches

characteristic surface(s) at the point.
(a) only one (b) at least one

(c) many (d) all the above

The surface generated by the bicharacteristics of
the linear equation L(u)zO is called a

(a) Monoid (b) Characteristic cone
(¢) Conoid (d) Conic
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Verify that the equation
x(y2 —a2)dx +y(x2 —zZ)dy—z(y2 —a’dz=0 is
integrable and solve it.

Or
(b) Find the integral curves of the equations

dx _dy dz
x+z oy z+y?

12. (a) Find the general integral of
z(xp— yq) =y* —x”.

Or

(b) Prove that the general solution of the linear

partial differential equation Pp+Qg=R is
F(u,v)=0 where F is an arbitrary function

and u(x, v, z):c1 and v(x, Y, 2)202 form a
solution of ax = A = az .
P @ R
Page 4 Code No. : 6843
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13. (a)

(b)

14. (a)

(b)

15. (a)

(b)

Show that the equations xp—-yg=x,

x’q+q=xz are compatible and find their
solution.

Or
Find a complete integral of the equation

pPx+qiy=z.

Explain the role of second order equations in
Physics.

Or
Solve the equation
3 3 3 3
0’z 0’z 0’z 0’z ot

— — +2 =
ox® ox*oy  oxoy® oy?
Classify the equation v, +u,, =u,.

Or

Classify the equation v, +u,, =u_, .

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

Show that a necessary and sufficient condition
that the Pfaffian Differential equation
X-dr=0 should be integrable 1is that
X -CurlX=0.

Or
Verify that the equation
z(z+y2)dx+z(2+x2)dy—xy(x+y)dz=O Is
integrable and find its primitive.

Page 5 Code No. : 6843



17. (a) If u is a function of x, y and z which satisfies

the equation

ou ou ou
(y —z)a +(z —x)5+( —y)g =0 show that

u contains x, y and z only in combinations

x+y+z and x*+y*+2°.
Or

(b) Find the equation of the integral surface

of the differential equation
2y(z—3)p+(2x —2z)g = y(2x—3) which passes

through the circle z=0, x* + y* =2x.

18. (a) Find the solution of the equation
z= %(p2 + q2)+ (p - x)(q - y) which  passes
through the x-axis.

Or

(b) Explain Charpit’s method.
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19.

20.

(a)

(b)

(a)

(b)

Find the solution of the equation
o’z 0%z
Pt
ox® oy

Or

Explain the method of solving reducible

equations.

Discuss the characteristics of equations in

three variables.

Or

Explain the method of separation of variables

and illustrate it by an example.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1.  Which one of the following is a topology on
X ={a,b,c}

@ {¢,X.{a}.{b}}
®) {¢, X {ab}{b,c}}
© {¢{a.{b}{ab}}
@ {4.X{ac}}



Which one of the following is not true
(a) If A=[0,1, then A'=[0,]]

b I Bz{%/neL} then B'={C}

(¢ IfC=Q then C'=R
(d If D=Z, then D'=2,

7, (7,8,9,2,3,5)is

(@ 9 (b) 8

(© 2 d 3

If f:R— R is defined by f(X)=3x+1 then f™*
is given by

y+1

@ f(y)= 3

a2 Y1
by f7(y)= 3

© fiy)=3y-1 @ fl(y)%—l

If d is the discrete metric on X, which one of the
following is not true (Here a€ X and | X > 2)

(a) B(a,1/2)={a} (b) B(a,1)=X
(¢ B(a,2)=X (d) B(a, 0.8) ={a}
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Which one of the following is of true

(a)
(b)
(©
(d)

R" in the product topology is metrizable
R" in the product topology is metrizable
The uniform topology on R’ is metrizable

R" is the box topology in metrizable

Which one of the following set is connected in R

(a)
(b)
(©
(d)

2, 5) U (7,9)
2, 6) U (5, 10)
{0y U (1, 2)

Q (the set of all ration number)

Which one of the following is not true?

(a)

(b)

(©

(d)

every closed subspace of a compact space is

compact

every compact subspace of a Hausdorff space

1s closed

any space containing only finitely many

points is compact

R is compact
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10.

11.

A space X 1is said to be limit point compact it

(a) every finite subset of X has a limit point
(b) every infinite subset of X is bounded

(¢) every infinite subset of X has a limit point

(d) every subset of X has a limit point

Which one of the following is not locally compact
(a) therealline R

(b) the subspace Q of rational numbers

(c) the space R»

(d) every simply ordered set having the lLu.b.
property

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

(a) Let B and B' be bases for the topologies 7
and 7' respectively on X . Prove that 7' is
fines than 7 if and only if for each Xxe X
and each basis element B € B containing X,

there is a basis element B'e B' such that
Xe B'c B.

Or

(b) Define a Hausdorff space. Prove that every
finite point set in a Hausdorff space is closed.
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12.

13.

14.

(a)

(b)
(a)

(b)

(a)

(b)

If B is a basis for the topology of X and e is
a basis for the topology of Y, prove that the
collection D={BxC/BeBand Ceb& is a

basis for the topology of X xY .
Or

State and prove the pasting lamma.

Let X be a metric space with metric d.
Define d:XxX —>R by the equation
d(x y)=min{d(x,y), . Prove that d is a
metric that induces the same topology as d.

Or

Let f:X—>Y. If the function f is

continuous, prove that for every convergent
sequence X, — X in X, the sequence f(X,)

converges to f(X). Also show that the
converse holds if X is metrizable.

If the sets C and D form a separation of X,
and if Y is a connected subspace of X, prove
that Y lies entirely within either C on D.

Or

Prove that the image of a compact space
under a continuous map is compact.
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15.

16.

(a)

(b)

Define a limit point compact space. Give an
example of a limit point compact space which
1s not compact with justification.

Or

Let X be a locally compact Hausdorff; let A
be a subspace of X . If A is closed in X or
open in X, prove that A is locally compact.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

Define a topology. Find two non comparable
topologies on X ={a,b,c}. If {7 } is a family
of topologies on X, show that 7, is a
topology on X . Is Uz, a topology on X?
Justify.
Or

(1) Let Y be a subspace of X . Prove that a

set A is closed in Y if and only if it

equals the intersection of a closed set of

X with Y.

(i1) If X is a Hawsdorff space, prove that a
sequence of points of X converges to at
most one point of X .
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17.

18.

19.

20.

(a)

(b)

(a)

(b)
(a)

(b)

(a)

State and prove any three rules for
constructing continuous functions.

Or

Define the box and product topologies and
compare them.

Define a suitable metric D on R" and show

that it induces the product topology on R .
Or

State and prove the uniform limit theorem.

(1) Prove that the union of a collection of
connected subspaces of X that have a
point in common is connected.

(1) Show that if X is an infinite set, it is
connected in the finite complement
topology.

Or

Prove that the product of finitely many
compact spaces is compact.

Define a sequentially compact space and
show that every limit point compact space is
sequentially compact if X is metrizable.

Or
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(b) If X is a locally compact Hausdorff space
that is not itself compact, prove that X has
a one-point compactification.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. If dimV=6 and W=HomV.,V) then
dimHomW, F) is

(a) 6 (b) 36x6
© 36 d 36
2.  If (uv)=i and (U,W)=2+1 then (U,iV+W) is
(@ 2+3i (b)  3+i
(© 1+i (d 2+2i



If Te AV), then A€ F is called a characteristic
root if

(a) A=T isregular
(b) forsome V0 inV, VI =V
(¢p f(A)=0 for some polynomial f(x)e F

(d A+T issingular

If m(S)=1 2 and M(ST) = 30 then m(T)
3 4 5 12

1s

(1o o [0
@ 13, 2 3
(1o w [0
© 1,5 3 3 4

If Te A(V) is nilpotent, then 6 is called the index

of nilpotence of T if
(@ T°=0butT’ 20 () T°=0,T°=0

© T=0butT’ 20 (d) T°=0
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Which one of the following is not a Jordan block

2 0 2 0
@ |0 2 1 ® [0 2 0
0 2 01 2
310 10
© |0 3 1 @ |0
00 3 00 1

If F is a field of characteristic 2 teritte matrix

1 0 0

0 1 1| hastrace

0 0 1
(@ 1 () O
(¢ 3 (d 4

1 2
The secular equation of (3 Oj 18

(a X —X+6 b)) X=X
© X -x—6 @ x-7
Which one of the following is not true
(@ (TH*=T (b) (S+T)*=T*+S*
© (AS*=7rS* (d (ST)*=S*T*
3 Code No. : 6846



10. Which one of the following is not a characteristic
root of an unitary transformation

(@ 1 M) i

1+i

1 1
——+— d
(© 2 + 2 (d)
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) If V finite-dimensional and v#0€V , prove
that there is an element f eV such that
f(v)#0.

Or

(b) If W is a subspace of an inner product space
(finite dimensional) V , define W* and show

that (W)  =W.

12. (a) IfV is finite dimensional over F , prove that
Te A(V) is regular if and only if T maps V
onto V .

Or
(b) Let V be vector space of all polynomials over

F of degree 3 or less and let D
be 1its differentiation operator compute

the matrix of D in the basis () 1, X, X*, X’
(i) 1, 14+ X 1+ X, 1+ %,

4 Code No. : 6846
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13.

14.

15.

(a)

(b)

(a)

(b)
(a)

(b)

If Te AV) is nilpotent, prove that
o, +oT+..+a,T" where the o€ F, is
invertible if ¢, #0.

Or

Suppose that V=V, ®V, where V, and V,
are subspaces of V, invariant under T. Let
T, and T, be the linear transformations
induced by T on V, and V, respectively. If
the minimal polynomial of T, over F is
P(x),i=1,2, prove that the minimal
polynomial of T over F 1is the least common
multiple of p,(X) and p,(X).

For ABeF, and AeF, prove that
tr(AA) = AtrA and tr(AB) =tr(BA).

Or
Prove that det(A) =det(A).

If (vT,vT)=(v,Vv) for all veV, prove that T
1s unitary.

Or

Let N be a normal transformation and
suppose that A and u are two distinct

characteristic roots of N. If v,w are in V
and are such that VN = Av, WN = xw, prove
that (v,w)=0.
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16.

17.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)
(a)

(b)

If V and W are of dimensions m and n,
respectively, over F , prove that Hom(V,W)

1s on dimension Mhover F .
Or

State and prove Schwary inequality.

If V is finite dimensional over F , prove that
Te AV) is invertible if and only if the
constant term of the minimal polynomial for
T is not 0. And hence show that if Te A(V)

is invertible then T™' is a polynomial
expressionin T over F .

Or
Let V be he vector space of polynomials of

degree 3 or less over F and defined T on V
by (¢, + o X+ 0, X + o, X°)T =

o, + o (X+ 1)+ o, (X+1) + o, (x+1)°.
Compute the matrix of D 1is the basis
QA L x x5, x () L1+x1+x,1+x (i) if
the matrix in (1) is A and that in part (2) is
B, find a matrix C so that B=CAC™.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

If Te AV) has all its characteristic roots in

F , prove that there is a basis of V in which
the matrix of T is triangular.

Or

Prove that two nilpotent linear
transformations are similar if and only if
they have the same invariants.

For all ABeF,, show that (i) (A)=A
(1) (A+B)'= A+B' and (i11) (AB)'=B'A".
Or

For ABe f,, prove that
det(AB) = (det A)(detB).

Prove that the linear transformation T on V
is unitary if and only if it takes an
orthonormal basis of V into an orthonormal
basis of V.

Or

If Te A\V), prove that () T*e AV) (i)
(T*)*=T and (S+T)*=S*+T *.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. A feasible solution is called a basic feasible
solution if the number of non-negative allocation is
equal to
(a) m-n+1 b)) m-n-1
¢ m+n-1 (d m+n

2. For maximization in TP, the objective is to

maximize the total
(a) solution (b) profit
(¢) profit matrix (d) demand



Which of the following is the correct answer?

(a) CPM is an improvement upon bar chart
method

(b) CPM provides a realistic approach to daily
problem

(c) CPM avoids delays which one very common
in bar charts

(d) All the above

The performance of a specific task in CPM is

known a
(a) Dummy (b) Event
(¢) Activity (d) Contract

Which of the following is not correct?

(a) An IPP that has no constraints is known as a
knapsack problem

(b) An IPP that has only one constraint is
known as a knapsack problem

(c) Capital budgeting problems may be handled
as a"0—1" type IPP

(d) A traveling salesman problem may be solved
using branch and bound method
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Branch and bound method divides the feasible
solution space into parts by

(a) enumerating (b) branching
(¢) bounding (d) all the above

What aims at optimizing inventory levels?
(a) Inventory control

(b) Inventory capacity

(¢) Inventory planning

(d) None of the above

The minimum stock level is calculated as

(a) Reorder level — (normal consumption X
normal delivery time)

(b) Reorder level + (normal consumption X
normal delivery time)

(¢) (Reorder level + normal consumption) X
normal delivery time

(d) (Reorder level + normal consumption) /
normal delivery time

Service mechanism in a queuing system 1is

characterized by

(a) server’s behaviour

(b) customers in the system

(¢) customer’s behaviour

(d) all of the above
3 Code No. : 6847



10.

11.

The calling population is assumed to be infinite

when

(a)
(b)
(©
(d)

arrivals are independent of each other
capacity of the system is infinite
service rate is faster than arrival rate

all the above

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

Denver Miami Supply
Los Angles 80 215 1000
Detroit 100 108 1300
New orleary 102 68 1200
Demand 2300 1400

Suppose that for the case when the demand
exceeds the supply, a penalty is levied at the
rate of $200 and $300 for each undelivered
car at Denver and Miami, respectively.
Additionally, no deliveries are made from the
Los angles plant to the Miami distribution
center set up the model, and determine the
optimal shipping schedule.

Or
4 Code No. : 6847



(b) Compare starting solutions obtained by the
north-west corner and VAM for the model.

0 2 1
21 5
2 4 3
5 5 10

6
7
7

12. (a) Determine the minimal spanning tree of the
network given below under the conditions.

(i) Nodes 5 and 6 are linked by a 2-mile

cable.

(i1) Nodes 2 and 5 cannot be linked.

Or

Code No. : 6847



13.

(b)

(a)

(b)

Construct the project network comprised of
activities A to P that satisfies the following
precedence relationship.

(1) A, B and C, the first activities of the
project, can be executed concurrently.

@11) D, E and F follow A.

(1) I and G follow both B and D.
(iv) H follows both C and G.

(v)  Kand L follow 1.

(vi) J succeeds both E and H.

(vit) M and N succeed F, but cannot start
until both E and H are completed.

(viil) O succeeds M and I.
(ix) P succeeds d, L and O.

(x) K, N and P are terminal activities of
the project.

Find optimum integer solution to the LPP.
Maximize Z= X +2X,

Subject to the constraints

2%, <7, X +X <7, 2X <11, X,X =0 and
are integers.

Or
Explain Branch and Bound algorithm.
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14.

15.

(a)

(b)

(a)

(b)

Calculate the optimum level of inventory if
the demand is instantaneous.

Weakly sales: 0 1 2 3
Probability : 0.01 0.06 0.25 0.35
Weakly sales: 4 5 6
Probability : 0.20 0.03 0.10

The cost of carrying inventory is
Rs. 30/unit/week and the cost of wunit
shortage is Rs. 70 per week.

Or

A contractor has to supply 10000 bearing 1
day to an automobile manufactures. He finds
that when he starts a production run, he can
produce 25000 bearings per day. The cost of
holding a bearing in stock for one year is
Rs. 2 and the set up cost of a production run
is Rs. 1800. How frequently should
production run be made?

In a railway yard, goods trains arrive at rate
of 30 trains per day. Assuming that the inter
arrival time follows an exponential
distribution and the service time distribution
is also exponential with an average 36 mins.
Calculate (1) the mean queue size and (i1) the
probability that the queue size exceeds 10.

Or

Derive litter’s formulae.

7 Code No. : 6847



PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Explain Hungarian assignment method.
Or

(b)
Men
Task| E F G H
A [18 26 17 11
B |13 28 14 26
C |38 19 18 15
D |19 26 24 10

How should the tasks be allocated, one to
man so as to minimize the total man hours?

17. (a) Determine the shortest route from station 1
to station 8.

Or
(b) Distinguish CPM from PERT.
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18.

19.

(a)

(b)

(a)

Find the optimum integer solution to the
I.P.P.

Maximize =z = x; +4x, subject to the
constraints 2x; +4x, <7, bx; +3x, <15,

X,,%X, = 0 and are integers.

Or
Use branch and bound method, solve

Maximize z="7X +9X, subject to

=X +3X, <65 TX+X,<35; X, <7, X,% =0

and are integers.

Determine the optimal order quantities.

itemi Ki Di(units/day) hi ai(ft2)

1 20 22 0.35 1.0
2 25 34 0.15 0.8
3 30 14 0.28 1.1
4 28 21 030 0.5
5 35 26 042 1.2

Total available storage area = 25 ft2.

Or
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20.

(b)

(a)

(b)

Lube can specializes in fast automobile oil
change. The garage buys an oil in bulk at 3
per gallon. A discount price of 2.50 per gallon
is available if Lube car purchases more than
1000  gallons. The garage  services
approximately 150 cars per day, and each oil
change balls 1.25 gallons. Lube car stores
bulk oil at the cost of 0.02 per gallon per day.
Also, the cost of placing an order for bulk oil
is 20. There is a 2-day lead time for delivery.
Determine the optimal inventory policy.

Explain pure death model.
Or
Explain the model M/M/C) : (GD/ oo/ o0).
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Maximum: 75 marks
i ! Three hours
e Part-— A (10 X 1 = 10 marks)

Answer all guestion, choose the correct answer:

I research aims at finding a solution for an immediate problem

facing a society (or) business orgamzation,

(a) Applied  (b) Analytical (¢) Quantitative  (d) Concepiual

b

! methodology is a way to systematically solve the research
problem.
(a) Research  (b) Proposal (c) Thesis (d) Planning
3. The page of a research report should not be numbered.
(a) Abstract (b) Introduction (¢) conclusion (d) title
4. includes questionnaires, documents, tables and so on.
(a) Bibliography  (b) contents (¢} Appendices (d) abstract
3. The value of u inﬂrf}ramma Distribution is
(@) 0 (b)ap? q[l:) B (d)ap
6. The variance of Chi - Square distribution is -
(a) O (b)r (€)2r (d) 1
7. If X has a Binomial distribution b(n, p) whcra? s
{a) Known (b)zero (c)one  (d) unknown
8. If'T is an unbiased estimator of @ iEE(T) =
(@0 (b)& ()1 (d)-1
9. A variable whose value is determined by the outcome of a random experiment
is called a
(a) Variable (b) random variable (c) event (d) experiment
10.If A and B are independent events, then P(Aand B) =
(a)0  (b)P(4A) (c) P(B) (d) P(4).P(B)
Vi fbwls - B (5% =25 MARKS) </
Answer ALL Questions, Choosing either (a) or (b).
I(a). What is meant by the context of the project?
(OR)
(b). Outline the objectives while writing a proposal.
12(a). List the sections in the order while writing a Thesis.
(OR)
(b). What are the things present in a list of contents?
13(a). Let X be N(2,25). Find P(-8< X <1).
(OR)



(b). Let Xy, ..., X;, be independent random variables. Suppose, for
i =12, ..,n,that X; has a I'(e;, B) distribution. Let ¥ = ¥ X; Then
prove that Y has a I(31L, @, B) distribution.
[4(a). Let ¥, < ¥, < ¥y < ¥; denote the order Statistic of a random sample of
size 4 from a distribution having pdf

2 Dex=1
flx) = {ﬂ elsewhere.

Then find P (2 < 13).
(OR)
(B).IfEX = 53,4 =56,n=16,5 = 3, then find the value ol €, h\rﬂ{_,}.ﬁ}dt- t
15(a). A dealer in refrigerators estimates from his past experience the probabilities of

his selling refrigerators in a day. These are as follows:

No. of refrigerators sold ina day |0 1 2 3 4 5 G
Probability ' 0.03 |0.20 [ 0.23 [ 0.25 [ 0.12 | 0.10 | 0.07

Find the mas number of refrigerators sold in a day.
e (OR)
(b). The probability that a man fishing at a particular place will catch 1,2.3.4 fish are
0.5.0.4,0:3 and 0.2 respectively. What is the expected number of fish caught?
~Farls ~ € (598 =40 MARKS)
Answer ALL Guestions, Choosing either (a) or (b),
16(a). Hmﬁtﬁ%&ica{e the ethical problems in Research project 7.
(OR)
(b). What are the basic requirements of a Research project ?.
17(a). Explain the component called Introduction of a Research project.
(OR)
(b). Describe alasat the Results of a Research project.
18(a). Derive the m.g.f. of the Normal distribution.
(OR)

(b). Let X have a Gamma distribution with @ = % where r is a positive integer,
and f# > 0. Define Y = 27;5 and find the pdf of Y.

19(a). The life time of electric bulbs for a random sample of 10 from a large

consignment gave the following data:

Ttem t 2 5 4 5 6 7 3 9 10
Life in|42 [46 |39 [41 [52 |38 |39 |43 |44 |55 |
Hrs,

Can we accept the hypothesis that the average life time of bulbs is 4,000 hours.
(OR)
(b). Is a Correlation Coefficient of 0.5 significant if obtained from a random

sample of 11 pairs of values from a normal distribution?. Use t — test.



20(a). A firm plans to bid Rs.300 per tonne for a contract to supply 1,000 tonnes
of a metal. It has two competitors A and B and it assumes that the
probability that A will bid less than Rs.300 per tonne is 0.3 and that B will
bid less than Rs.300 per tonne is 0.7. If the lowest bidder gets all the

business and the firms bid independently, what is the expected value of
the contract to the firm?

(OR)
(b). State and prove Central Limit theorem.

i
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. If F is a function of X,Y', the Euler’s equation is
a F-yF,=C b) F,=C

) Xk, -FK =0 d xF,=C



2 2 2

Volume of ellipsoid % + é + % —1is f =
@ Xyz ®) 8xyZ’

© 8xyz @ xz

S(FF,) =

@ FOF, ® (SF)F,

© FSOF+FSF (@ FOJF —FdF

A stationary function for an integral functional is

one for which the variation of the integral is

(a)
(©

Yx) =1+ [ 1 -3xH)(&) d¢ is a

positive (b) negative

Zero (d) constant

integral equation.

(a)
(b)
(©)
(d)

I kind volterra
IT kind volterra
III kind volterra
Fredholm

2 Code No
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If G(x,{) 1is the Green’s function, then

G,'(§)-G' (%)=
(@ 0 (b) 1
1 1

) —— (d ——F

p(S) p($)
If K(x,&) is a polynomial in X and & then it is a

Kernal.

(a) Continuous (b) Separable
(¢) Symmetric (d) None separable

The solution of Y(X) = F(x)+A[K(x&/ y(£)d can

be found by iterative method if | 1]

1 1
@ Me-a Y “Mo-a
1
9 Mo @7

The characteristic functions Y, (X) and Y,(X) of
the homogeneous Fredholm equation

b
Y(x) = A[ K(%,£) y(£)d¢ are

(a) real
(b) differ by a constant
(c) orthogonal
(d) equal
3 Code No. : 6850



10. The characteristic numbers of a Fredholm
equation with a non-symmetric Kernal are

(a) real
(b) complex
(¢) equal

(d) proprotional
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a) Prove that the shortest distance between two
points in a plane is a straight line.

Or

(b) Determine the stationary function of

1
I=J.y'2f(x)dx, y(0)=0, y()=1 where
0

-1, 0Sx<l

(0= 4

1, —<x<l1.
4

12. (@ (@) Find AF for
F=F(Y,u,v,u,u,V,,V,).
1
) Tf 1=[(¢ -y’ +y?)dx, find Al and
0

A when dy =€ X°.

Or

4 Code No. : 6850
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

x9
Solve I = I 1+ y'2 dx, y(x1) = ¥,

X1
y(x,) = g (x,) where g(x) =mx +b, m,b are
constants
State the properties of Green’s function.

Or
Transform y'+xy=1, y(0)=0, y()=1 into
an integral equation.
Obtain a N approximate solution of the
integral equation

1

Y(x) = [sin(x) y(£)dE + X .

0
Or

Obtain the volterra equation of the second
kind.

Solve y(x)=1+/1j (1-3xE) Y(&E)dE by
iterative methods. !
Or
b
Show that if F(x):jK(x,g)y(e;)dg

possesses a continuous solution, then it is of

the form y(X) =>4, f,4,(X) +@(x) .
5 Code No. : 6850



PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)
(b)
17. (a)
(b)
18. (a)

Of all rectangular parallelepipeds which
have sides parallel to coordinates planes and

which are inscribed in the ellipsoid
X2 y2 2

— +-5+— =1, determine the dimensions
a b

of that one which has the largest possible
volumes.

Or

Find the minimal surface of revolution
passing through two points.

Obtain the partial differential equation
satisfied by the equation of a minimal
surface.

Or
Illustrate the Dirichlet problem.

b
Show that y(x):j G(x&E)PHE)AE is an

integral formulation of the differential
equation Ly+¢@(X)=0 with homogeneous

boundary conditions ay+ fBy'=0, where

d> dpd
L=p—st—rtq.
pdx2+dxdx+q
Or
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19.

20.

(b)

2

(a)

(b)

(a)

(b)

Transform the problem

2
X d—z+xﬂ+(ﬂx2—1)y=0,y(0)=0, y)=0
dx dx

into an integral equation.

Suppose that a string is rotating uniformly
about the X—axis with angular velocity W.
Show that the influence function is the
Green’s function of the problem.

Or

Explain the procedure to solve Fredhom
equations of second kind with separable
Kernals.

Determine the  characteristic  values
and the corresponding characteristic
functions of the integral equation

y() = A[(1=3x§) Y(£)dE+ F (%)

Or

Explain an iterative method for solving a
volterra equation.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. If u+iv=23,theng—uis

X
(a) 3x%-3y* () 3x%+3y*
(c) 6xy (d) —6xy

2. A function u which satisfies Au =0 1s said to be
(a) Analytic (b) Harmonic

(¢) Continuous (d) Homomorphic



A mapping by the conjugate of an analytic
function with a nonvanishing derivative is said to
be

(a) Conformal
(b) Holomorphic
(¢) Indirectly conformal

(d) Conjugate

If w=S(z)= az+b , then z=S"(w) is
cz+d
@) dw-b ®) aw+b
—-cw+a cw+d
© dw+b @ —-dw->
—-cw+a —-cw+a

If ¢"¥) =1, then h(B) must be

(a 0 (b) a multiple of 2mi

(¢) a multiple of 27 (d) a multiple of mi
If C is the unit circle |2| =1, then I € dzis
z
C
(@ O b 1

() 2m (d) 2mei
Page 2 Code No. : 6853



“A function which is analytic and bounded in the
whole plane must reduce to a constant” — This

result is known as

(a) Liouville’s Theorem
(b) Morera’s Theorem
(¢) Cauchy’s Theorem

(d) The fundamental theorem of algebra

If f(z) is defined and continuous on a closed

bounded set E and analytic on the interior of E,

then the maximum of |f (z)| on E is assumed

(a) on the interior of £
(b) on the boundary of E
(¢) onthesetE

(d) on the closure of E

z

The residue of (e—)z atz=alis
zZ—a

(a) e’ ®) e

(c) e° (d) e
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10. An integral of the form Iggx;
x

—oo

dx converges if and

only if

(a) deg Q(x) is at least two units higher than deg
P(x) andif no pole lies on the real axis

(b) deg P(x) is at least two units higher than deg
®(x) and if no pole lies on the real axis

(¢c) deg Q(x) is at least one unit higher than deg
P(x) and if no pole lies on the real axis

(d) deg P(x) = deg Q(x)
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Prove rigorously that the functions f(z) and
ﬂa are simultaneously analytic.
Or

(b) State and prove Lucas’s theorem.

12.  (a) Given three distinct points z,, 2,2, in the

extended plane, prove that there exists a
unique linear transformation which carries
them into 1, 0, o in this order.

Or

(b) Find the linear transformation which carries
0,1, —into 1, -1, 0.

Page 4 Code No. : 6853
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

State and  prove  Cauchy’s integral

formula.
Or

If the piecewise differentiable closed curve vy
does not pass through the point a, prove that

dz
z—a

the value of the integral j 1s a multiple
Y

of 2mi.

Compute |e*z7"dz.
‘2‘:1

Or
State and prove the fundamental theorem of
algebra.
State and prove the residue theorem.

Or

z+1

22— 4

Find the residue of

at its poles.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

18. (a)

(b)

Prove that u=x*—y? is harmonic and find its

harmonic  conjugate. Also find the
corresponding analytic function.

Or

State and prove Abel’s limit theorem.

Obtain a necessary and sufficient condition
under which a line integral depends only on
the end points.

Or
z+2 z .
If 7712 = m , TZZ = ﬁ , find 711T2Z, T27712
and T, 'Tyz .

State and prove Cauchy’s theorem for a

rectangle.
Or
|dz]| .
Compute 5 under the condition
=plz =
la|# p .
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19. (a) Prove that analytic function f(z) has

derivatives of all orders which are analytic
and can be represented by the formula
!
o) = 2 [ Lk
2m

C(ég_z)nﬂ :

Or
(b) State and prove Taylor’s theorem.

20. (a)  State and prove the argument principle.

Or

oo

(b) Evaluate Ifosﬁ dx .
+X

0
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. What is the degree of v/2 +%/5 over Q?

(a) 2 (b) 4
(c) 6 (d 8
2. The number e is
(a) rational (b) a unit

(c) algebraic (d) transcendental



If E is the splitting field of f(x)=x>—-2 over the

field of rational numbers then [E : F] is
(@ 3 (b) 6
(c) 2 (d) 4

If f(x)e F(x) is irreducible and if characteristics
of F'is zero then f(x) has

(a) a unique root (b) more than one root
(¢) a multiple root (d) no multiple root
With usual notations, [F(x,, x,, ..., x,): S| =

(a) F(al, Qgy eees an) (b) S,

) n (d) n!

If F is the field of real numbers and K is the field
of complex numbers then o (G(K, F)) is

@@ o (b) 1
() 2 (d) 3
The cyclotomic polynomial ¢,(x) =
(@ x—1 (b) x+1
(© x®+x+1 (@ *°+1
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10.

11.

If the field F has p™ elements then the splitting

field of x*" —x has elements.
(a) m () p"
(© =z (d p"-p

Every polynomial of degree n over the field of
complex numbers

(a) 1sirreducible
(b) has only one real root

(¢) has all its roots in the field of complex
numbers

(d) has no multiple root

The irreducible polynomials over the field of real
numbers are of degree less than

(@ 3 b) 4
(© 2 (d 7

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) If a,be K are algebraic over F of degrees m

and n respectively, and if m and n are
relatively prime, prove that F (a, b) is of

degree mn over F.
Or
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12.

13.

14.

(b)

()

(b)

(a)

(b)

(a)

(b)

If
T={g, +Ba+..+B,a" 1B, B, s fBre F}

where ae K is algebraic of degree n, show
that 7' = F(a).

If ae K is a root of p(x)e F[x], where F c K,
prove that, in K[x], (x—a)/ p(x).

Or
If F is a field of characteristic p, show that

x?" —xe Flx], for n>1, has district roots.

If K is a finite extension of F, show that
GKK, F) is a  finite group and
OG(K, F)<|K : F)).

Or

Prove that G(K, F) is a subgroup of the group
of all automorphisms of K.

Given F'is a finite field with ¢ elements and
F c K where K is also a finite field. Show

that K has ¢" elements where n = [K : F]

Or

Show that for every prime number p and
every positive integer m there exists a field

having p™ elements.
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15. (a) Let C be the field of complex numbers and
suppose that the division ring D is algebraic
over C. Prove that D = C.

Or

(b) State and prove Lagrange Identity.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) If ae K 1is algebraic of degree n over F, show
that [F(a): Fl=n.

Or

(b) If L is a finite extension of K and if K is a
finite extension of F, prove that

[L:F]=[L:K]K:F].

17. (a) Prove that a finite extension of a field of
characteristics D is a simple extension.

Or

(b) If p(x) is a polynomial in F[x] of degree x >1
and 1is irreducible over F, show that there is
an extension E of F, such that [E:F]=n, in

which p(x) has a root.
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18.

19.

20.

()

(b)

()

(b)

(a)

(b)

Given F(x,, x,, ..., x,) is the field of rational
functions in x, x,, ...., x,, over F. Show that

the field S of symmetric rational functions
Ay, gy eeeey @, 1s Fla,, a,, ..., a,) and
G(F(x,, x5, ..., x,), S

group of degree n.

)=S, the symmetric
Or
State and prove the Fundamental Theorem of

Galois.

Let K be a field and let G be a finite subgroup
of the multiplicative group of non zero
elements of K. Show that G is a cyclic group.

Or
State and prove Wedderburn theorem on

finite division rings.

State and prove Left-Division Algorithm in
the Hurwitz ring of integral quaternions.

Or

Prove that every positive integer can be
expressed as the sum of squares of four
integers.
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Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. A space for which every open covering contains a
countable sub covering is called
(a) Separable
(b) Lindelof
(¢) Second countable

(d) Compact



Find the wrong statement
(a) T2 and compact = normal
(b) Tsand Lindeldf = T,

(¢) Te and compact = T3 and Lindelof
(d) T2 and compact & T3 and Lindelof

Every regular space with a countable basis is
(a) normal

(b) completely regular but not normal

(¢) regular but not completely regular

(d) compact and Hausdroff

A space X is completely regular then it 1is
homeomorphic to a subspace of

@ [o,1}
(b) R" where n is a finite
© F

(d) [0, l]J where n is a finite number and J is

uncountable

Normal space is also known as

@ T, b) T,
© T, @ T,
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Tietze extension theorem implies

(a) The Urysohn Metrization theorem
(b) Heine-Borel Theorem

(¢) The Urysohn Lemma

(d) The Tychonof Theorem

Which refines A4 ={(n—1,n+1):ne Z}?

(a) {[n—%,n+g):ne Z}
(b) {[n+l,n+§):ne Z}
2 2
(c) {n—%,nh?):ne Z}

@ A{lx,x+1):xe Z}

Find the set which is locally finite in R?
@ {n-1,n+1):nez}

o 2o

@ A{(x,x+1):xe R}
Page 3 Code No. : 6855



10.

Which one of the following is not true?

(a)

(b)
(©

(d)

Any set X with discrete topology is a Baire

space
Every locally compact space is a Baire space

[O, 1] 1s a Baire space

Rationals as a subspace of real numbers is not

a Baire space

Which of the following is not true?

()

(b)

(©
(d)

Every non empty subset of the set of irrational

numbers is of second category

Open subspace of a Baire space is a Baire

space
The set of rationals is a Baire space

If X:UBn and X is a Baire space with

n=1

B, # ¢, then atleast one of En has nonempty

interior

Page 4 Code No. : 6855
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)
12. (a)
(b)
13. (a)
(b)

Define Rk topological space. Prove that the

space Rx is Hausdorff but not regular.

Or

Show that if X is regular, every pair of points
of X have neighborhoods whose closures are
disjoint.

Examine the proof of Urysohn lemma and

show that for a given r,
fr)= (ﬂUp —ﬂUqJ , where p and ¢ are
p>r q<r
rational.
Or

Show that a compact Hausdorff space 1is

normal.

Is it true that Tietze extension theorem
implies the Urysohn lemma?

Or

State and prove Imbedding theorem.
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14.

15.

(@)

(b)

(a)

Let A be a locally finite collection of subsets of

X. Then prove that (1) The collection

B={A: Ae A} islocally finite, (i) A= JA.
AcoA AeA

Or

Define finite intersection property. Let X be a
set and D be the set of all subsets of X that is
maximal with respect to finite intersection
property. Show that (i) xe AVAe D if and
only if every neighborhood of x belongs to D,
(i1) Let AeD. Then prove that
Bo A= BeD.

Define a first category space. Prove that X is a

Baire space if and only if ‘given any countable
collection {U,} of open sets in X, U, is dense

in XVn,then NnU, is also dense’.

Or

(b) Define a Baire Space. Whether @ the set of

rationals as a space is a Baire space? What
about if we consider  as a subspace of real

numbers space. Justify your answer.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) What are the countability axioms? Prove that

the space R. satisfies all the countability
axioms but the second.

Or
(b) Prove that product of Lindelof spaces need not
be Lindelof.

17. (a) Define a regular space and a normal space.
Prove that every regular second countable
space is normal.

Or

(b) ) Prove that every normal space is
completely regular and completely
regular space is regular.

(i1) Prove that product of completely regular

spaces is completely regular.

18. (a) State and prove Tietze extension theorem.

Or

(b) State and prove Uryzohn’s metrization
theorem.
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19. (a) State and prove Tychonoff theorem.

Or

(b) Let X be a metrizable space. If A is an open

covering of X, then prove that there is an open
covering ¢ of X refining A that is countably

locally finite.

20. (a) Let X be a space; let (Y, d) be a metric space.
Let f,: X —>Y be a sequence of continuous
functions such that f,(x)— f(x) for all xe X,
where f: X —» Y . If X is a Baire space, prove

that the set of points at which f is continuous

1s dense in X.

Or

(b) State and prove Baire Category Theorem.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answers :

1. Diophantus is a ——————— mathematician.
(a) Greek (b) Latin
(c) English (d) German
2. If a=b= —— and ¢#0 then ax+by=c

has not solution.
(a 1 (b) O
(cp -1 (d) 2



If U is unimodular then det(U) =
(a) 1 (b) -1
() *1 d o

IF U™ exists where U is unimodular which has

(a) Integral (b) Zero element
(¢) Elements (d) Unity

is a zero of the form x? + y* =22

3 4 3
a) 2,21 b | 2,1,1
@ (2.51] ® (3.11)
(¢ (0,1,1) (d) (0,0,0)
The value of any infinite simple continued fraction
(ay,0,,0,,...) 18
(a) zero (b) rational

(¢) 1irrational (d) unity

Any divisor of the integer 1 is called a
of F.

(a) zero (b) rational

(c) irrational (d) unity
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8.  The integers of any algebraic number field from a

(a) ring (b) field
(c) subfield (d) unit
9. In a quadratic field, @(£) where ¢ is a root of an
irreducible —————— polynomial over ).
(a) Quadratic (b) Cubic
(¢) Linear (d) Zero
10. The —————— of an algebraic number field form
a multiplicative group.
(a) zeros (b) units
(¢) roots (d) elements

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b)

11. (a) When does ax +by=c have infinitely many
solutions?

Or

(b) Find all integers x and y such that
147x + 258y =369 .

12. (@) If v and v are relatively prime positive
integers whose product uv is a perfect square,
then prove that u and v are both perfect
square.
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Or

Prove that the Diophantine equation
2t +x® +x®+x+1=y*> has the integral
solutions (-1, 1), (0, 1), (3, 11) and not others.

For any positive real numberx, prove that
xhn—l + hn—2

(A, Aqyens@,,_1,%) = .
09159 %¥n-1>
.’)Chn 1 +kn 9

Or

Expand J5 as an infinite simple continued
fraction.

1
k,k

n'Vn+1

h’n
Tk,

n

For any n >0, prove that <

Or

Let & denote any irrational number. If there
1

b "2t

1s a rational number % with b>1 ‘f _g

then prove that a equals one of the
convergents of the simple continued fraction

expansion of &.

Prove that if m and n are two different
square — free rational integers wit}[Pmp,_@Ttl

then prove that Jm=a+bJn.
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Or

(b) Prove that there are infinitely many units in

any real quadratic field.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

16. (a)

(b)

17. (a)

(b)

18. (a)

Find all solutions of 999x —49y =5000 .

Or

Find all solutions in  integers  of
2x+3y+4z=5.

Prove that the positive primitive solutions of

x®+y*=2> with y even are x=r?-s?,

y=2rs, z=r>+s”>, where r and s are

arbitrary.

Or

Prove that the equation 15x% —7y* =9 has no

solution in integers.

Prove that two distinct infinite simple
continued fractions converge to different
values.

Or
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19.

20.

(b)

(a)

(b)

(a)

(b)

Expand V2 -1 as an infinite simple continued
fraction.

If

i1s a rational number with positive

a
b

denominator such that ‘5 - %‘ < |§ - % for

n

some n >1, then prove that 6>k, .

Or

Prove that if « is any algebraic number, then
there is a rational integer b such that ba 1is
an algebraic integer.

If y is an integer in Q(\/E), then prove that
N(y)=41 iff y is a unit.

Or

Let m be a negative square — free rational

integer. Then prove that the field Q(\/E) has
units +1.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answers :
1.  The sufficient condition that y be a maximum or
minimum at x,, if
2
(a) d—<0 (or) y>0 at x,
dx” dx*

d? d?

(b) d_ZZO(or) d_x§>o at x,
d%y d%y

(c) —>0 (or) d—<0 at x,
x X

d’y

(d) In? =0 (or) x—Oatac0



The operators 6y and di are commutative if

d dy d dx
L y=62 b) —dr =05
@ dxay dx (®) dy v dy
d dy d dx
—O0y# 0 — d —omx#d6—
© =¥ @ % dy

The variational of a functional is a first order

approximation to change in that function

(a) along a particular curve

(b) from curve to curve

(c) along a straight line

(d) none of these

The derivative of the variation with respect to an
independent variable is same as

(a) differentiation of derivative

(b) variation of the derivative

(¢) independent derivation

(d) variational of functional
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Volterra equation is

b
(@) a(@)y() = F)+ [ Kx,9) y(£)ds
b
(b) a(x)y(x)=r[K(x,8)y(&)ds
© @y = F@)+A[ K(x,8) y()ds

@ a®)y(x) =4[ K(x,) y(&)d&

Volterra equation of the second kind is

@) F@) = [(x-Of(OdE +[A@y, + 3l —a) + 3
b) Fx) =[O+,

© F&) = [@x-af©ds
(d) None of these
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10.

Green’s function is symmetric if
(@) G(x,5) =G, x)

(b) G(x,8) =G(O, &)

© G(x,%)=Glx, 0)

(d) None of these

If A=0, then the integral equation

b
¥(x) = A[ K(x,&)y()dé + F(x) has

(a) finite solutions

(b) infinitely many solutions

(¢) no solution

(d) only one solution

The necessary condition for trivial solution
y(x)=0 is

(a) 1=0 (b) 2#0

() A>0 d 21<0

The characteristic numbers of a Fredholm
equation with a real symmetric Kernel are

(a) all imaginary (b) all real

(¢) imaginary and real (d) none of these

Page 4 Code No. : 6322
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)

11. (a) Determine the point on the curve of
intersection of the surfaces z=xy+5,

x +7y+z=1 nearest to the origin.

Or
(b) Derive the necessary and sufficient condition
for z=f(x,y) to passes a relative maximum
or minimum in a region R at (x,,y,) .

12. (a) Show that if x is the independent variable,

d .
the operators 6 and Ir are commutative.
X

Or

(b) Show that if stationary function for an
integral functional in one for which the
variation of that integral is zero.

2

d '
T =f(), YO =1, ¥(©)=0
into integral equation.

13. (a) Transform

Or

(b) Derive the volterra equation of the second
kind of integral equation.
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14. (a)

(b)

15. (a)

(b)

Find the cause and effect of linear equation.
Or
Give a short notes on Fredholm equations

with separable.

With suitable example, show that a
continuous function ® can be represented
over (a,b) be a linear combination of the

characteristic functions y,(x), y,(x)... of the

homogenous Fredholm integral equation with
K(x,&) asits Kernel.

Or

Find the solution of Fredholm equation

1
y(x) =1+A[(1-3x8) y(&)dE.
0

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

16. (a)

Find the conditions of stationary functions

1
associated with integral I = J. (Ty"*—pw?y*)dx .
0

Or
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17.

18.

(b)

(a)

(b)

(a)

(b)

Find the maximum (or) minimum value of a
continuously differentiable function y(x) for

which the integral I = J.F (x,y,y")dx and with

X1

end conditions y, = y(x;), ¥, = ¥(x,) .

Find the minimum area of the equation of the
surface is in the form Z =z(x,y). The area to

be minimized S = [[(1+Z] + Z})"*dxdy.
R

Or

Determine the curve of length [ with passes
through the points (0, 0) and (1, 0) and for
which the area I between the curve and x
axis 18 a maximum.

Find the Fredholm equation of second kind
from the corresponding boundary — value
problem.

Or

b
Show that the relation y(x) :IG(x,§)¢(§)d§

gives the differential equation Ly+®d(x)=0
together with boundary conditions.
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19.

20.

(a)

(b)

(a)

(b)

Derive the conditions to determine a influence
function if the string is rotating uniformly
about x axis with angular velocity w .

Or
Show that the integral equation

y(x) = /1J‘ 1-3x&)y(E)dE + F(x) can be written
0

as the sum of F(x) and sum of linear
combinations of the characteristic functions.

State and prove Hilebert — Schmidt thoeyr.

Or

b
Solve jK(x,g)(,ﬁ(g)dg if K(x,&)=sin(x+¢&)

and (a,g) =(0, 2r) .
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answers :
1. The language is a ——— if it is the set
accepted by some finite automation.
(a) Regular set
(b) Just regular
(c) (a)and (b)
(d) Language accepted



The language accepted by
(a) DFA (b) NFA
() (a)and (b) (d) Not DFA

The regular sets are closed

(a) Union (b) Concatenation
(¢) Kleene closure (d) All

Every finite automation induces a
Invariant equivalence relation.

(a) Right invariant (b) Left invariant
(¢) Index (d) Invariant

A context-free grammar is a finite set of
each of which represents a language.

(a) Syntactic categories

(b) Non terminals

(¢) Terminals

(d) Al

A string of ————— « 1is called a sentential
form if S* = a

(a) Terminals (b) Variables

(c) (a) and (b) (d) Equivalent
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10.

11.

Push down automation will have an

(a) Input tape (b) Finite control

(c) Stack (d) All

The push down automation is essentially a finite
automaton with control of

(a) Input tape (b) Stack

(¢) First in first out (d) All

The context free language are not closed under

(a) Intersection (b) Complementation

(¢) (a)and (b) (d) Homomorphism

If L is a CFL is —————— under intersection with
a regular set.

(a) Closed (b) Not closed

(¢) Union (d) All

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Explain regular expressions with an example.

Or

(b) Explain finite automata with ¢ -moves.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that the class of regular set is closed
under substitution.

Or

Write the algorithm for marking pairs of in

equivalent states.

Define derivation tress with an example.

Or

Write the Greibach normal — form algorithm.

If L is a context-free language then prove that

there exist a PDA M such that L = M(N).
Or

Explain accepted languages.

Prove that the CFL’s are not closed under

intersection.
Or

State and prove Ogden’s lemma.

Page 4 Code No. : 6323
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

18. (a)

(b)

If L is accepted by an NFA with ¢ -transitions
then prove that L is accepted by an NFA
without & -transitions.

Or
If L is accepted by a DFA then prove that L is

denoted by a regular expression.

State and prove pumping lemma for regular
set.

Or
State and prove Myhill-Nerode theorem.

Let G = (V, T, P, S) be a context-free
grammar. Then prove that S* = « iff there
is a derivation tree in grammar G with yield
a.

Or

Given a GFG G = (V, T, P, S) with L(G) = ®
find an equivalent CFG G’ = (V’, T,P’, S) such
that for each A in V’ there is some w in T* for
which A* = w.
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19.

20.

(a)

(b)

(a)

(b)

Let L 1s N(M) for some PDA M then prove
that L is a context — free language.

Or
Explain push down automation with an

example.

State and prove pumping lemma for context-
free language.

Or

Prove that the context free languages are
closed under inverse homomorphism.
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Answer ALL questions.

Choose the correct answer:

1. Let G be the group of integers under addition and
let N be the set of all multiples of 3. Then O(G/N )

is
(@ 1 (b)) 2
(¢ 3 (d) infinity



If ¢ is a homomorphism of G in to G , the kernel
of ¢ is a subgroup of

(@ G b G
© GxG (d G xG

Let G be a group of order 36. Suppose that G has a
subgroup H of order 9. Then i(H ) is

(a) 4 (b) 45

(c) 91+36 @ 9

Let G be a group; for geG, the inner
automorphism 7, is defined by

(@ xT,=xg (b) «T, =g 'xg
(o xT,=gx (d T, =xgg !
If9=1234and‘1’:1234then
31 2 4 1 3 2 4
oY is
1 2 3 4 1 2 3 4
b
@ ovy) o LT
1 2 3 4 1 2 3 4
d
CIN S U H
The value of P(5) is
(a) 6 b)) 5
() 7 (d 10
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10.

If O(G)z 72, the number of 3 — sylow subgroups of
G is

(a) eitherlor3 (b) eitherlor4

(¢) exactly 1 (d) eitherlor4or8

The order of a 3 — sylow subgroup of a group of

order 18 is
(@ 9 (b) 18
(o 3 d 6

The number of non isomorphic abelian groups of

order 3 is
(a) 4 (b) 3*
© 5 d 3

If G is an abelian group and s is any integer then
G(s) is defined by

(@ {xeG/x® =e}
) {xeGlolx)=s}
© {freG/x =x|
@ fceG/xt ze]
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b)

If H and K are two subgroups of G, define
HK and give an example to show that HK
need not be a subgroup of G.

Or

Prove that N is a normal subgroup of G if

and only if gNg™' =N for every g €G .

Let G be a group and ¢ an automorphism of
G. If aeG is of order 0O(a)>0, prove that

0(¢la))=0la).
Or

Define a solvable group and show that a
subgroup of a solvable group is solvable.

Prove that A, is a normal subgroup of

index21in S, .
Or

If O(G)=P? where P is a prime number,
show that G is abelian.

Page 4 Code No. : 6303
[P.T.O.]



14. (a)

(b)

15. (a)

(b)

State and prove the second part of sylow’s
theorem.

Or

Prove that any group of order 11 —13% must
be abelian.

Suppose that G is the internal direct product
of N,,N,...,N,. Then for i #d, Prove that

N,NN, =(e) and if aeN,,, beN;, then

ab =ba .
Or

If G and G’ are isomorphic abelian groups,
then for every integer s, show that G(s) and

G’ (s) are isomorphic.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

Let H and K be subgroup of G, Prove that
HK is a subgroup of G if and only if
HK=KH.

Or

Let ¢ be a hormomorphism of G onto G
. G el
with kernel k. Prove that 4{ ~G.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

State and prove Cayley’s theorem.
Or

Prove that S(G)z%, where S(G) 1s the

group of inner automorphisms of G and Z is
the center of G.

If O(G)z p" where p is a prime number,
prove that Z(G)#(e).

Or

Prove that the number of conjugate classes
in S, is F,), the number of partitions of n.

State and prove the third part of Sylow’s
theorem.

Or

If G is a group of order 231. Prove that the
11-Sylow subgroup is in the center of G.

Define the internal and external direct
product of normal subgroups and show that
they are isomorphic.

Or

Show that every finite abelian group is the
direct product of cyclic groups.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answers :

1. Let (X,d) be a metric space when X is the set of

all real numbers. If every infinite subset of X is
open then

(a) all finite sets are not open
(b) all finite sets are also open
(¢) d 1is usual metric

(d) can not say



Every interval [a,b] a <b is

(a) countable and perfect
(b) uncountable and not perfect
(¢) uncountable and perfect

(d) countable and not perfect

1

It p>0, then hm(l]” -

n—o p

(@ O (b) 1

(¢) o (d) not convergent

If [x| > 1, then limx" =

(@ 0 ®) 1

(c) o (d) o or —oo

Let a, >0vVn and o =lim sup(a”“J Then , Zan

n—»o a,
converges if a
(a) >1 (b) =1

(¢ <1 d) >0

n
) . 2" .
The radius of convergence of the series E — 1s
n

n

(a) O b 1
(¢ = (d 3
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\/§ x 18 rational

The  function f(x)=
X otherwise

discontinuous at

(a) of first kind at /2

(b) of second kind at V2
(©) of first kind at R—(y2)

(d) of second kind at R— (12

Let f: X —Y be a monotonic decreasing function.
Then the number of discontinuities of first kind is

(a) 0
(b) has to be finite
(¢) atmost countably infinite

(d) can be uncountably infinite

Let f be defined for all real numbers and
suppose that for all real numbers x, y

f(x) = f() < (x —y)*, then

(a) f 1s monotonically increasing
(b) f is monotonically decreasing
(¢) f 1s constant

(d) none of the above
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10.

11.

12.

Let f be a differentiate function. Then the
number of simple discontinuities of f' is

(a)
(b)
(c)

0
atmost countably infinity

can be uncountably infinite

(d) none of the above

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)

(a)

(b)

(a)

(b)

Define the terms neighborhood, limit point.
Show that if p is a limit point of a set E,

then every neighborbood of pcontains
infinitely many points of E .

Or
Define connected set. What are the connected

subsets of the real line. Justify your answer.

Define terms subsequence, subsequential
limit. Prove that the subsequential limits of a
sequence (p,) In a metric space X 1s a closed

setin X.
Or

Define the terms monotonic sequence,
bounded sequence. Prove that a bounded
monotonic sequence 1s convergent.
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13.

14.

15.

(a)

(b)
(a)

(b)

(a)

(b)

State and prove ratio test.

Or

State and prove Leibnitz theorem.

@

(i)

@

(i)

(i)

Let X,Y be two metric spaces. Let
f:X—>Y be a continuous mapping.
Then prove that f(lT])g@ for every
subset £ of X.

Also prove that this inclusion can be
proper.

Or

Define discontinuities of first kind and
second kind.
Prove that if f 1s a monotonic function
defined on (a,b), the number of points at
which f 1s discontinuous 1is not
uncountable.

Define local maximum.

If f is defined in [a,b] and f has a local
maximum at a point xe(a,b) and if
f'(x) exists then prove that it is 0. Also
state L’'Hospital’s rule.

Or

State and prove Taylor’s theorem.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

16. (a) Define perfect set, Cantor set. Prove that
Cantor set is perfect.

Or

(b) Define the terms compact set, k-cell. Prove
that every k-cell is compact.
17. (a) (1) Define the number e.
(i1) Prove that 2<e<3.

(i) Prove that e=11m(1+lJ .

n—o n
(iv) Prove that the number e is not rational.

Or

(b) (1) Define the terms convergent sequence
and Cauchy sequence.

(i1) Prove that convergence sequence is a
Cauchy sequence and the converse holds
if the space is compact.

(iii) Prove that in R* a Cauchy sequence is
convergent.

18. (a) (1) Define absolute convergence of a series.
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19.

(b)

(a)

(b)

(i1) Prove that absolute convergence implies
convergence but not conversely.

(i) If Zan =A; an =B; Zan converges

absolutely and ¢, = Zanbn_k , then prove
k=0

that ch =AB.

Or
State and prove root test. Deduce

2 2 2 3
that z+§+ 2 + 3 + 2 + 3 4.+ is
3 5 (3 5 3 5

convergent.

Define compact set and connected set. Prove
that the continuous image of a compact is
compact and connected set is connected.

Or
(1) Define monotonic functions.
(i1) Let f be monotonically increasing on
(a,b). Prove that f(x,+) and f(x,—) exist
for all x in (a,b) and is such that

sup f(6) = f(x,-) < (@) < f(x,4) = inf f©).

a<it<x

Also prove that a=x<y=b=

flx,+)<f(y,-)
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20.

(@) (1)

(i)

(iii)

(b) @

(i)

(iii)

State and prove chain rule of
differentiation.

Let f be defined as

f(x)= {x sinl (x #0) Prove that f'(0)
= X .

0 (x=0)
does not exist.
Let f be defined as

.1
f(x)= {xg Sm; (x=0) . Prove that
0 (x=0)

f'(0)=0.
Or

State and prove Generalised mean value
theorem.

Discuss the behaviour of f according as
1) ') 2052 f'(x)=0;(3) f'(x)<0.
Suppose [ 1is real differentiable on [a,b]

and suppose f'(a)<A<[f'(b), then there
exists x such that a<x<bd and

fl(x)=A4.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. If y; =8mx, y, =10mx are solutions of the linear
ordinary differential equation, then Wronskian is

(@ 1 by 0
(o -1 (d +1

2. Two independent solutions of y"—y=0are
(a) x,x° (b) cosx,sinx

(c) logx, 1 d e*,e®
x



x° x° x
X——+ - is
3 5 7
1 1
b
(@) 1-x (b) 1+x
() log(+x) (d tan'x

1 1.3 1 1.35 1
—_ . .

T V4
(@) ? (b) E
2 V4
(© ? (d) Z

If x, is a singular point of y"+P(x)y'+Q(x)y=0
then

(a) P(x) is not analytic x,,

(b)  Q(x) is not analytic x

(¢) either (a) or (b)

(d) either (a) or (b) or both (a) or (b)

The singular points of (1-— x2)y"—2xy+p(p+1)y =0

are
@ 1,0 b)) 0,-1
© 1,-1 d 1,2
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7. P(-1)=
(@ 1 b)) -1
(0 D" (d o0

1
8 [ Plx)dx=
-1

1 n
b T
@ 2n+1 () n+l
2n 2
d
© 2n+1 @ 2n+1
9. [-L1h-
2
(a) e b)) =
©) Jr (d) none
10. The homogeneous system % =4x—y; % =2x+y

has solution

(a) x=e” y=e¥

b)) «x =2l y=2e%
(¢) both (a) and (b)
(d) neither (a) nor (b)
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)
14. (a)
(b)

Solve the initial value problem y"+y=0,
y(0)=0 and y'(0)=1

Or
Solve y"+y =0, y(0)=2 and y'(0)=3

Find a power series solution of (1+x)y'= py,
¥(0)=1.
Or

. . o0
Find the radius of convergence for Z 0 n!x"

and Zwﬁ

0 pn!

Define the Legendre polynomial P, (x).
Or

Describe Legendre series.
Define o ,(x). Also find J4(x) and J;(x).
Or
P h d [ PJ ]— PJ
rove that Ir x p(x) =xP, (%)

Page 4 Code No. : 6306
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15. (a)

(b)

Find P,(x) for n=1,2, 3

Or
Show  that the  Bessel's equation
xZy"+xy+(x? 1)y =0 has only Frobenius

series solution.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

If y,(x) and y,(x) are linearly independent
solutions  y"+P(x)y'+Q(x)y=0 on [a,b],
Prove that c;y;(x)+csy,(x) 1s the general
solution for a suitable choice of constants ¢;
and ¢, .
Or

If y(x) 1s a known solution of
y"+P(x)y'+Q(x)y =0 describe how you will

find another solution.

Solve 3y"+y=0 to find a power series
solution.

Or
Obtain power series expansions for

e*,sinx, cosx
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18.

19.

20.

1 d"

2" n! dx"

Or

(a) Provethat P, (x)= (x? -1)"

(b) State and prove the orthogonal property of
Legendre polynomials.

Find two independent Frobenius solutions of the
following equations:

(a)  xy'+2y'+xy=0.
Or

(b) 3c2y"—xzy'+(x2 -2)y=0

(a) Find the general solution of the system

dx dy

= o84y, L =x—

dt Pag Y

Or
(b) Find the general solution of the system

dx dy

—=x4y; ZL=4x-2

ar VT T
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answers :

1.  Which one of the following is not true

(a) outer measure is defined for all sets of real
numbers

(b) the outer measure of an interval is its length
(c) outer measure is countably additive

(d) outer measure is translation in variant



If A is a measurable set of finite outer measure
that is contained in B then m* (B~ A)—-m*(B)
1s

(a) —m*(A) (b) m*(4)

(¢ m*(AuB) (d) zero

For a function f defined on E, f (x) is defined
by

(2) max{f(x), O} (b) max {f(x),~f(x)}
(© max {-f(x),0} (@ -max{f(x),0}
Let A and B be any sets, then y, p is

(@) xa+xs—Xa-Xs

®) xa+ 28

© XatXst Xacs

& 748

The set E of rational number in [0, 1] is a

measurable set of measure
() 1 ) 0
(©) oo @ V2
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Let f be a bounded measurable function on a set
of finite measure E, suppose A, B are disjoint

measurable subsets of E , then I f is
AuB

@ [f ® [f
© [f+]f @ [r-Jr

The average value function Auv,f of [a,b] is

defined by

x+h

@ Avfe)=7 [Fexelab)

x+h
o
(b) Av,f(x)=~"~Vx e[a,b]

X

x+h
4
() Av,f(x)=~"—~Vx ela,b]

l—a

fl )= f()

(d) Av,f(x) = Y

€ [a,b]
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10.

If the function f is monotone on the open interval
(a, b) then it is differentiable a.e. on (9, 4) this
result is known as

(a)
(b)
(©
(d)

Jordan’s theorem
Lebesgue’s theorem
Mean value theorem

Vital’s theorem

Which one of the following is not true

(a)

(b)

(©)

(d)

Absolutely continuous functions are
continuous
Sum of two absolutely continuous functions is

absolutely continuous

Composition of  absolutely continuous
functions is absolutely continuous

Linear combination of absolutely continuous
functions is absolutely continuous

The function f defined on [0, 1] by f(x)= Jx for
10<x <1 1s

()
(b)
(©)
(d)

both absolutely continuous and Lipschitz
neither absolutely continuous nor Lispchitz
absolute continuous but not lipchitz

lipchitz but not absolutely continuous
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 250 words.

11. (a) Prove that outer measure is countably
subadditive.

Or
(b) State and prove the Borel — Cantelli lemma.

12. (a) Prove that f is measurable if and only if for
each open set 0, the inverse image of 0 under
f, £71(0), is measurable.

Or

(b) Let {f,} be a sequence of measurable

functions on E that converges point wise a.e.
on E to the function f. Prove that f is

measurable.

13. (a) Let f be a bounded measurable function on a
set of finite measure E. Prove that f 1is
integrable over E

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

Let f be a non negative measurable function

on E . Prove that Isz if and only if f=0
E

a.e.on F.

Let f be integrable over E and {E }a a

nin=1
disjoint countable collection of measurable

subsets of E whose union is E. Prove that
[r=2]r.
E  n=lE,
Or
Let C be a countable subset of the open

interval (a,b). Prove that there is an
increasing function on (a,b) that is

continuous only at points in (a,b) ~ C.

Let f be integrable over [a,b]. Prove that

a

Ix []ﬁ f} = f(x) for almost all x € (a,b).

Or
Let ux be a measure. Explain the method of

obtaining the outer measure induced by x.
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)
(a)

(b)

Prove that the outer measure of an interval is
its length.
Or

State the two continuity preparation of the
Lebesgue measure and prove them.

Let f and g be measurable functions on E
that are finite a.e. on E . Prove that of + fig

and fg are measurable on E for any a and
B.
Or

State and prove Egoroff’s theorem.

Let f and g bounded measurable functions

on a set of finite measure E . Prove that
jaf+ﬁg:ajf+ﬂjg for any o and g and
E E E

show that if f < g on E then J‘fSJ.g.
E E

Or

State and prove the boundary convergence
theorem.
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19.

20.

(a)

(b)

(a)

(b)

State and prove the Lebsegue dominated
convergence theorem.

Or

If the function f is monotone on the open
interval (a,b), prove that it is differentiable

almost everywhere on (a,b).

Let the function f be absolutely continuous
on [a,b]. Prove that f 1is the difference of

increasing absolutely continuous functions
and is of bounded variation.

Or

State Hahn’s lemma without proof and deduce
the Hahn Decomposition theorem with proof.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answers :
1. Let Y be a sub space of X. If U is open in Y
then U is—— in X.
(a) Open (b) Closed

(¢) Clopen (d) None



A subset of a topological space is closed if and only
if it contains

(a) All its limit points

(b) Only one of its limit points

(¢) None of its limit points

(d) None

Let A be a subset of a topological space X and

xeX . If every neighbourhood of X intersects A
then x is

(a) An interior point of A
(b) A limit point of A

(¢) A closed point of A
(d) None

Let X and Y be topological spaces; let p:x — y

be a surjective map. The map p 1is called a
map, provided a subset U of Y 1is open

in Y if and only if p '(U) is openin X.

(a) open (b) inverse

(c) closed (d) quotient
The set of limit points of the set B={l/n|nez} is

(@) {} (b) 10}
) {1} (d) {2}
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1s a compact space.
(a) R ®d) @
) (2,3 (d) [4,5]

A subspace of Hausdorff space
(a) 1s Hausdorff

(b) 1s not Hausdorff

(¢) need not be Hausdorff

(d) none

A finite cartesion product of connected space

(a) Is always connected
(b) Need not be connected
(c) Isopen

(d) None

Which is the following is true

(a) Every regular space is Hausdorff
(b) Every regular space is normal

(¢) Every Hausdorff space is regular

(d) Every Hausdorff space is normal
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10.  Which of the following is true?

(a) A regular space is completely regular
(b) Every topological space has a metrization

(c) Every subspace of a completely regular space
1s regular

(d) None
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 250 words.

11. (a) Define product topology of two topological

spaces and give examples.

Or

(b) Prove that every finite point set is a Hausdorff
space is closed.

12. (a) State and prove the pasting lemma.

Or

(b) Let A be a subset of a topological space X
and let A' be the set of all limit points of A .
Prove that A=AUA".

Page 4 Code No. : 6317
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

State and prove sequence lemma.

Or

Prove that the topologies on R" induced by
the Euclidean metric d and the square metric

p are the same as the product topology on

R".

Let f:X—>Y be a biective continuous

function. If X is compact and Y is Hausdorff

prove that f is a homeomeorphism.

Or
Prove that the product of finitely many

compact spaces is compact.

Prove that compactness implies limit point

compact but not conversely.

Or

Prove that R" is locally compact but R* is

not locally.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words.

16. (a)

(b)

17. (a)

(b)

Define finite compliment topology and a
convergent sequence in a topological space.
What are the closed sets in it?

Or

If {J,} be a family of topologies on X, show
that <, is a topology on X. Is UJ, a
topology on X ?

Let X and Y be topological spaces and let
f:X—>Y be a mapping. Prove that the

following are equivalent.
(i) f iscontinuous
(i) for every subset A of X, f(A) < f(A)
(i11) for every closed set B of Y, the set
fH(B) is closed in X.
Or

If X, is a Hausdorff space for each «, prove
that zX, is a Hausdorff space in both the box
and product topology.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

Let f: X — Y. If the function f is continuous

prove that for every convergent sequence

x, > x 1n X, the sequence f(x,) and that the

converse holds if X 1s metrizable.

Or

Prove that R" 1is connected in the product

topology that not in the box topology.

State and prove tube lemma.

Or

Let A be a connected subset of X. If
AcBc A, then prove that B is also

connected.

Let X Dbe a metrizable space. Prove that the
following are equivalent.

(i) X is compact

(i1) X is limit point compact

(111) X 1is sequentially compact.

Or
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(b) Let X be a space. Prove that X 1s locally
compact Hausdorff if and only if there exists a
space Y satisfying the following conditions.

(i) X isasubspaceof Y
(i1) The set Y — X consists of a single point

(i11)) Y 1s a compact Hausdorff space. If Y
and Y' are two spaces satisfying these
conditions then there is a
homoeomorphism of Y with Y' that
equals the identity map on X .
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answers :

1. If V' is a vector space than its dual space is
(a) Hom (V,V) (b) Hom (F,V)

(c) Hom (V,F) (d) Hom (F,F)



An orthonormal set consists of

(a) zero vector
(b) unit vector
(¢) linearly dependent vector

(d) inner products

If S,TeA(V) and S is regular then r(ST)=

(@) r(S) (b) r(T)

() 1 d o

If -1 is singular then 1 is

(a) also singular (b) regular
(c) an eigen-value (d) zero
011
The invariantsof |0 O 0| are
0 0O
(@ 1,1 () 5,4
() 2,1 (d) 3,2
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If W i1s a subspace of V and T e A(V) are
WT <« W, then W

(a) equal T
(b) variant under T
(¢) invariant under T

(d) has no other subspaces

Trace of A 1is defined when A is a

matrix.
(a) triangular (b) symmetric
(¢c) square (d) skew-symmetric

If the matrix B is obtained from A by a
permutation, which is odd, of the rows of A then
det A =

(a) detB (b) —detB
(© 0 @ 1
If T is A(V) is Hermitian then all its
characteristic roots are
(a) real (b) imaginary
(© 0 @ 1
Page 3 Code No. : 6318



10. If all the characteristic roots of a normal
transformation are of absolute value 1, then it is

(a) identity (b) symmetric

(c) transitive (d) unitary
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)

11. (a) Show that if dimV =m then
dim Hom(V,V) = m?>.

Or
(b) State and prove the Schwartz inequality on

inner product spaces.

12. (a) If S;,T€A(V) and if S is regular, prove that
T and STS' have the same minimal
polynomial.

Or

(b) If V 1is finite dimensional over F', then prove
that T e A(V) 1is regular if and only if T

maps V onto V.

Page 4 Code No. : 6318
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

If M, of dimension m, is cyclic with respect
to T, then prove that dim MT* is m—k.

Or

Suppose V=V, ®V,, where V,V, are
subspaces of V invariant under 7. If 7T,
are linear transformation induced by 7" on V,
and V,, with minimal polynomials p,(x) and
Do(x), respectively, show that the minimal
polynomial of 7 is the lem of p,(x) and

Dy (x) .

Prove that if all the elements in one row of A
in F, are multiplied by 7 in F', then det A is

multiplied by 7.
Or
If two elements of A are equal, show that

det A =0, where A is an m x n matrix.

Prove that the linear transformation 7" on V
is unitary if and only if it takes an
orthonormal basis of V onto an orthonormal
basis of V.

Or

If T is Hermitian and vT*=0 for all k>1
then prove that v7 =0.
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

If there is a homogeneous system of m
equations in n unknowns with n>m, prove
that if has a non-trivial solution.

Or

If W is a subspace of a finite dimensional
vector space V, then prove that V 1is the
direct sum of W and its orthogonal
complement.

If 2,,4,,...,4, in F are distinct characteristic
roots of 7' in A(V) and is v;,v,,...,u, are
characteristic vectors belonging to A4,,4,,...,4,
respectively, show that v,,v,,...,u, are linearly
independent.

Or
Show that A(V) and F, are isomorphic

algebras.

If T € A(V) has all its characteristics roots in
F', show that this is a basis of V in which the
matrix of T is triangular.

Or
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19.

20.

(b)

(a)

(b)

(a)

(b)

If TeA(V) is nilpotent, prove that there
exists a subspace of W of V , invariant under
T, such that V=V, ®@W,V, is spanned by

-1
v,uT,...... oTm™m—.

If F 1s a field of characteristic 0, and if
tirT" =0 for all i>1, prove that 7 is

nilpotent.
Or
For AB in F, prove that

n

det(AB) = det(A)det(B) .

If {v,,vy,...,0,} 1s an orthonormal basis of V
and if (a;;) is the matrix of 7' in A(V), prove

that the matrix of 7* in this basis is (5;)

where B; =a;; .

Or

If N is a normal linear transformation on V,
prove that there exists an orthonormal basis
in which the matrix of N is diagonal.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer:
1. The starting basic feasible solution consists of
variables.
(@ m+n-1 b)) m+n+l1

(¢ m+n-2 (d) None



The supply amount at each source and the
demand amount at each destination exactly equals
1is

(a) Transportation model

(b) Assignment model

(c) Both (a) and (b)

(d) None
Traffic intensity p =
@ (b) %
A
© = d A-p
u
Aofy 18
(@ < M) <A
© =2 (d) 2 lost
Which operation is used in Floyd’s algorithm
(a) one (b) double
(c) triple (d) None

To find shortest route between two given nodes in
a network we use

(a) Hungarian method

(b) Dijikstra’s algorithm

(¢) Floyd’s Alogorithm

(d) Maximal Flow algorithm
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10.

In the fractional cut we have taken only

fractions.
(a) Positive (b) Negative
(¢) Improper (d) None

algorithm 1s the first special 0 — 1

algorithm.
(a) Binary (b) Zero-one
(c) additive (d) multiplicative

When the inventory drops to a certain level, the

order placed is called
(a) periodic point (b)  price break point
(c) re order point (d) both (b) and (c)

If the product has been brought with a discount

the inventory policy follows
(a) classic EOQ model

(b) probabilistic EOQ model
(¢ EOQ with price breaks
(d) multiple EOQ
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

Find the Initial basic feasible solution by the
Vogel’s Approximation method.

5111|710

6 | 4| 6 |80

3121|515
75 20 50
Or

Solve the assignment problem

1 2 3 4

I 11416 |3

IITr (91711019

145|117

IV 8|78 |5

A hiker has a 5 ft3 backback and needs to
desire onto most valuable items to take on
hiking trip. There are three items from
which to choose. Their volumes are 2, 3 and 4
ft3 and the hiker estimates their associated
value on a scale from 0 — 100 as 30, 50 and
70 respectively. Express the problem as the
longest route network and find the optimal
solution.

Or

Page 4 Code No. : 6319
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13.

14.

(b)

(a)

(b)

(a)

(b)

Find the Critical path for the following
network :

—2 0

P A

@ 2 ’
N

Solve the following IPP

Maxz =7x; +10x,
sbt
X, +2x4, <10
3x,+x, <15

x,%4 20 Integers.
Or
Explain Branch and Bound Algorithm.

Given that FEOQ =1000,D =100,c =10,
o=0.05 and L=8. Find p;,0;, and the
lower limit of buffer size.

Or

Determine the optimal inventory policy and
the associated cost per day in which no
shortage is allowed and the lead time is 30
days. Also given that k = $100, h = $0.05 and
D = 30 units per day.
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15.

16.

(a)

(b)

Explain pure birth model.
Or
If (M/M/1):(GD/x/) model, find Ls, Ws,

and W,.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

10

2 120

11

12

719

20

4

14 | 16

18

15
25
10

5

Given

15 15

15

50

X9 =15,%93 =15,x,, =10,x4, =0,
x4 =b and x4, =5. Is it an optimal solution
to the transportation problem.

Or

Solve the assignment problem using
Hungarian method.
A B C D E

I |38 [2]10]3

Im (8|7 [2]9 |7

Inrje6 4512 (3 |5

IVv| 8|4 |23 |5

V [9]10]6]9 |10
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17.

18.

(a)
(b)

(a)

(b)

Explain man-flow algorithm.

Or
Activity | Predecessor [a | m | b
A - 516 |7
B — 113 |5
C — 114 |7
D A 112 |3
E B 11219
F C 11519
G C 212 |8
H E, F 414 |1
I D 215 |8
J H, G 212 |8

(1) Compute the project network.

expected duration
variance of each activity.

(i11) Find the critical path and expected
project completion time.

(iv) What is the probability of completing
the project on or before 22 weeks?

(i) Find the

Solve the following integer programming
problem to Branch and Bound technique :

Max z =10x, +20x,

sbt to

6x, + 8x, <48

X, +3x, <12
x,,%5 20 integers.

Or

Explain Gomory’s cutting plane algorithm.
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19. (a)

(b)
20. (a)

(b)

The following data describe 3 inventory
items. Determine the optimal order
quantities.

Itemi ki$ Diunit/day hi($) ai (ft2)

1 10 2 .3 1
2 5 4 1 1
3 15 4 2 1

Total available storage area = 25 ft2.
Or
Explain classic EOQ model.
Explain (M/M/1): (GD/N/x), Also find
\eff .
Or

Explain multiple serve/model

(M/M/C): (GD/x/w).
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answers :

1. Plagiarism means
(a) Copying from others research work
(b) Conclusion
(¢) Introduction

(d) A summary of the main problem



The ———— for research explains why you
decided to embark on your research project.

(a) guide (b) motivation

(¢) problem (d) talk

The role written requirement for the Ph.D degree
is a

(a) synopsis (b) dissertation

(¢c) thesis (d) guide

List of abbreviations is given

(a) at the end of a research project
(b) at the references base

(c) at the starting of project

(d) none

If the mgf of X is M@)=(1-2t)°, then the
distribution of X is

(a) N(2,6) (b) N(6,2)
© X*2) (@ X*(2)

If ™™ is the mgf of a random variable X then
the variance of X is

(a) 7 (®b) 14
(© 5 d 9
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10.

If a t distribution has 10 degrees of freedom
P(7|>2.228)=

(a) 0.01 () 0.03

(c) 0.04 (d) 0.05

If X is the mean of a random sample and 25 from

the distribution n(3,100) then P(0<X <6) =

(a) 0.786 (b) 0.866

() 0.833 d) 0.723

If X,Y are random variables with s =1, u, =4,

ol=4, o0)=86, p:% what is the mean of

Z=3X-2Y
(a) 4 (b) —4
() -5 d 5

If X is 5(72,1/3) then P(22 < X < 28)

(a) 0.5205 (b) 0.6035

(c) 0.8305 (d 0.1905
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11.

12.

13.

14.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)
(a)

(b)
(a)

(b)

How will you chose your title for your project?

Or
Why is methodology important?

Explain the language critiquing.

Or

What do you mean by literature review?

Find the mean and variance of chi-square
distribution.

Or
Find the mgf of normal distribution.
Show that the ¢ distribution with r=1 degree

of freedom and the Cauchy distribution are
the same.

Or

If X,,X, denote a random sample of size two
from a distribution that is n(0,1). Find the

pdfof Y =X? + X .
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15. (a) If X;(1<i<n) are stochastically independent

random variables with distributions n(y;, ;%)
show that Y =Xk X, where &, are constants,
1s normally distrusted using mfg technique.

Or
(b) If X,,X, are stochastically independent

normal distributions n(y,07) and n(u,,o%)
respectively, find the pdf of ¥ = X, — X

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words.

16. (a) Briefly explain the elements of introduction.

Or

(b) Write an essay on selection of topic and
choosing your supervisor.

17. (a) How will you format your references?

Or

(b) To sum up the thesis what were various
points to be considered before writing the
conclusion?
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

Let X be n(u, o)

1 If P(X<89)=0.90 and P(X <94)=0.95
find ¢ and o”.

Q) If UX —H

(e}

< bj =0.90 find b.

Or

Find the mean and variance of gamma
distribution.

Derive the pdf of Fisher’s distribution.

Or

If X;,X, are independent chisquare variables

with two degrees of freedom, find the pdf of
Y, = XX, )
! 2

Explain, in detail, the mgf techniques, Give
illustrations also.

Or

State and prove the central limit theorem.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1.  If a transportation model is unbalanced, then ____
(a) It cannot be solved
(b) It can’t be balanced
(c) We can add a dummy source/destination
(d) None

2. Using North West Corner Method
(a) we can obtain a starting basic solutions
(b) can be used to solve a TP Model completely
(¢) 1is a failure method
(d) 1is a cumbersome procedure



Equipment replacement is an example of a
(a) shortest route model

(b) graphical model

(¢) simplex model

(d) an assignment model

Which of the following is used to solve acyclic
networks

(a) north west corner rule

(b) least cost method

(¢) Dijkstra’s algorithm

(d) simplex algorithm

EOQ is refers to

(a) lead time (b) order quantity
(c) price break (d) static model
CPM is used to find

(a) optimum dination of the project
(b) critical activities

(¢) project evaluation

(d) review techniques

The extra inventory maintained in addition to the
required inventory corresponding to normal
consumption rates is called

(a) abundant stock

(b) stock for discount

(¢) Dbuffer stock

(d) surplus stock
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10.

11.

Time horizon

(a) 1is always one year

(b) five years

(¢) period over which the inventory will be
controlled

(d) period during which inventory become zero

When service facility includes more than one
server and all servers offer the same service, the
facility is said to have.

(a) random series (b) parallel series

(¢) serversinseries (d) FCFS

Jockey renege are linked with
(a) Queuesize

(b) calling source

(¢) human behavior in Queues
(d) none

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Explain transportation algorithm with an
example.

Or

(b) Describe an assignment model

Page 3 Code No. : 6521



12. (a)

(b)

13. (a)

(b)

14. (a)

(b)

Explain critical path method
Or

Define optimistic time, most likely time and
pessimistic time.

Find the critical activities of the project

Explain PERT in detail

With usual notations, consider the inventory
model with K=Rs.10, h = Rs.1, B = 5 units,
c; = 2, ¢ = 2, ¢ = 15 units. Find the
associated total cost per unit time.
Or

Let K = $100, D = 1000 units, p = $ 10,
h = $ 2 and assume that the demand during
the lead time follows a uniform distribution
over the range 0 to 100. Find the optimum
reorder level.
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15. (a) Explain the roles of the Poisson and
exponential distributions in Queueing
Theory

Or

(b) Describe the various service disciplines in
Queueing theory

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Solve the Assignment model.

Job
1 2 3 4
111 4 6 3
Worker 2|9 7 10 9
314 5 11 7
418 7 8 5
Or

(b) Find a starting solutions to the
Transportation model by any two methods.

Supply
10 4 2|8
2 3 415
2 016
Demand 7 6 6
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17.

18.

19.

(a)

(b)

(a)

(b)
(a)

(b)

For the following network find the shortest
routes between every two nodes. Arc (3,5) is
directional. The distances are given in Kms

How will you formulate a shortest route
problem as linear programing problem?

Explain Cutting plain algorithm.
Or

Explain Vogel’s approximation method

For the single period model with
instantaneous demand and no setup cost
obtain single critical number policy.

Or

Find the economic order quantity formula for
a single item static inventory model with
instantaneous supply and shortages allowed
and uniform demand.
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20.

(a)

(b)

Explain pure birth model.
Or

Cars arrive at a toll gate according to
Poisson distribution with mean 90 per hour
Average time for passing through the gate is
38 seconds. Drivers complain of the long
waiting time. Authorities are willing to
decrease through passing time through the
gate to 30 seconds by introducing new
automatic devices. This can be justified only
if under the old system the number of
waiting can exceeds 5. In addition to
percentage of the gate’s idle time under the
new system should not exceeds 10% can the
new device be justified?
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