Reg. NO. & mssmmmmssssssssasesses

lode No. : 20847  Sub. Code : GMMA 6 A

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2018.

Sixth Semester
Mathematics — Main
Elective — NUMBER THEORY
(IPor those who joined in July 20 12-2015)
e . Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks) :

Answer ALL questions.
Choose the correct answer :
ose the correct answer :

hiTEERG@ eTeRr  Grenm @_lrrr'r;i;@”@“gdﬂ SITHSLD



For Greeks the word number meant

(a) Integers fflj(:m (@, b)=ab ifg.cd (a,b) =

(b) Positive integers G b) b

*(c) Negative integers ab (d 1
(d) Rational numbers S report app@uiir.
0! arwdiiy : (o) 1 (=) 11
SR (=) 1 (@) 111 ()  Siemansgid
(&) (F) - is the report integer.
The value of 0! is 1 (b) 11
@ o ® 1 111 (d) All of these
(€ o d) - ,{' ¢ , D g usT ereqr arefled, ged (c, p) =

g.c.d (~12, 30) = ) 1 ()

(@) -12 (=) 6 @ » (m) QewaCugifidama
(gﬁ;\:)d (——612, 30) : ()  ggldamae p ,{’ c, and pisa primé, then ged (c, p)

(a) -—12 b) 6 1 Gk

(c) -6 (d) None of these 4 s

g.e.d (d, b)=—— aafled lem (a, b)= ab ‘ :4(mod 5) @, mod 5 -en Sioyseflen eramrantlsens

(=) a (=) b
(@) ab (m) 1

Page 2 Code No. : 208

(=) 4
(S
Page 3 Code No. : 20847



If the number of solutions of 3x = 4(mod 5) is

(@ 3 b)) 4

(© 5 @ 1

b

[]J = (mod p).

(@) p (=) 0

@) *k (") ggfdme
p

(kJ = (mod p)

@ »p ) k

© O (d) None of these
2¢ = ~(mod 4)

(1) 2 (=) 4

@) © () 16

24 = (mod 4)

(a) 2 ) 4

© 0 @ 16
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(mod 13)

- 12'=
(@) 1 (=) -1
@ O (g
121= (mod 13)
1 ® -1
0 @ 12

PART B — (5 x 5 = 25 marks)

(=) BwyLafiernswal,

e e

Derive the Newton's identity
n)(k n\(n-r
= ,n=>2k2r=0.
OG-
Or
(<) “95sGsmren’ - UDD @O Sy s DT TGS
Write a small energy of "Phythagores".
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12.

13.

(=)

(=) nzla, b, c ;sgpéé\u_lem (P (PESET arafie Heml.
@) a = e (mod n), b = c(mod n) erafled @ = c(mod n)
wpmo a+c=b+ c(mod n) eraneyd Hepil.

QGSSD  LgApepenl  LWEL(H

. X - §J$] )
greamesilon, aERUSIEi e kbR ad
aug s GmeELD eer Hiep 9.

n>1a, bc are arbitrary integers. Prove
that () if a=e (mod n) b= c(mod n) then
a = ¢(mod n) (@ If a=blmod n) then

a+czb+c(modn).

Use the division algorithm to prove that tl

square of any integer is el
a1 SisTn! ger is either of the fro

Or
Or
(<) 1‘.+2‘.+3‘.+4‘.+...+99‘.+100‘. sg 1253

EEs HLGEGD BHeuid Sas.

alc wpgw blc, ged (a,b)=1 eafler abl
era Hlemial.

If :
Prof/lel ihaa’lcndb Ib e XathlEe le Pt Find the remainder when
ablc
1!+2‘.+3‘.+4‘.+...+99‘.+100‘. is divided by
12.

P @@ ust eaw erens. plab erafle pl

ooavg plb. il
+1 &

(1) SQuiTom g e GsHosSlentiis 17, 1
QUGHG\DI eTa gflum.

If pi -
pIZ ;i er)glme Sl B chatismieaye U F t's th t ify that
‘ . se erma 's eorem O verity a
17 divides 11 +1.
Or o
r
V2 oma9d ) i B
PG HlSlseppr eréim arassTL (. 151 g 17 @ a@sED CLTsD: 2(261) @ 29

Show that ~/2 is irrational. <6 uEEGD CUngl fHarL_&@ED Bemuis sTans.
Find the remainders when 15 ! ig divided by
17 and 2(26 )is divided by 29.

P 6 .
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16.

PART C — (5 x 8 = 40 marks) (=) eraimamf@uieiien iU CannE®S (s

Q.
Answer ALL questions, choosing either (a) or (b). Heo
f
: L . State and prove the fundamental theorem o
(o) n21 erans. saflg Qg,n@g;g,gﬁ]g,@ eLpa § R AotE
Or
@) llz+‘21_2+%+---+%32—l
i i () @ pigefleveT craimaGensude) LET GTETSET
(i) ‘1—+—22-+i+...+1=2-n+2_ 1 o grarant e Hleml.
2 28 2 2" 2n

(i) P, <peng n-aug Uem creim  erailed

P, < 921 gansaEm(hs.

For n>1, prove the following

Mathematical induction. |
@) Show that there is an infinite number if

. il e i1d LT 1 1
) 1—2+2—2+?+...+Fs2—; primes.
- 1 . ii P is the nth prime number, then
(ii) —+-—2+—33-+...+1=2—n+2 @ IfF 18 - I
2 20 2 2" 2n show that P, <277
Or
D o A 1) Qe (HeuaTeL DD Hema.
rEoULS Cappsas awdl Bl ; b oot}
? > _ \ = m
State and prove the binomial theorem. @) a=b(mod n), m/n erafled @ =0{mo
UGSS® Lilgpamparw eT(pdl Hlenldl. i) a= b(mod n), ¢ >0 erafled
State and prove the division algorithm. ca=cb (mod n).
Or . (111) a= b(mod n), a, b,n TGN @@éﬁéﬂ
wsaflig 6 Lig pemmenut er(ps) Blemd. | omanggid d>0 3O QuEULILLITED

a/d = bjd (modn).

State and prove Euclidean algorithm.
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20.

Prove each of the following assertions :

() If a=bmodn), m/n then a=b (modm

(i) If a=bmodn) and c¢>0 th
tea=ch (mod n)

() If a= b(mod n) and the integers a, b,
are all divisible of d>0 th
a/d="b/d (modn).

Or

Yemeumd CpMwied FOETLTL L5 SiT

17x = 9 (mod 276).

Solve the following linear congruence.

17x = 9 (mod 276).

co@urmorigen Csppsms Gr@él Blepd.  =i5

LIYIFme 2 a@renwr arar Cerdsd(hs.

State and prove Fermat's theorem. T
whether the converse is true.

Or
slleevaflen Capmsems arpd Sisean Wnisenaen
Gendlsd (hs.

State and prove the Wilson's theorem te
the converse.
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Reg. No. :

Uode No. : 20826 Sub. Code : GMMA 51/
GMMC 51
8¢, (CBCS) DEGREE EXAMINATION, APRIL 20 18.
Fifth Semester

. Matheméti_csfMgtha with CA — Main

LINEAR ALGEBRA
i@"or those who joined in July 2012 — 2015)
l'%ree-hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL questions,

hoos @ the correct answer.

i n QeusL it Qeuell V eres wihpb V-er .e_mGlmmﬁ
..-_1'.“ VIw ER(1h

) @ousLit Qv




Let V be a vector space over F and W be a

subspace of V. Then V/W isa ———— of V
by W.
(a) vector space (b) subspace

(c) quotient space (d) none of the above
T:V > F eénp emuly 2 (HLOADOLD

eTem ) amt{pé;asuu@m..

(<) SDU REOUG 2 GOTDDLD

(<) Qewernrprs Camigpen

(@) sellggiounnar @EHUY. 2 GLTHHD

(F)  ep(mUIg &MY

A linear transformation T':V — F 1is called a

(@) trivial linear transformation
(b) homomorphism
(¢) identity linear transformation

(d) linear functional

R[x] -, S = {l,x,x%,x°} arafléd L(S) =
(=) Rilx]

(=) Va(R)

@) 3

(7)  uogmiiiys Carmasafien L <3

Page 2 Code No. : 20826
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In R[x], Let S={,x,x%x%. Then L(S) =

(@ R[x]
b) V,(R)
() 3

(d) set of all polynomials of degree <3

M,(R)-&

e {390 D) o o
@ o=} w0 {3 o) <r}

0 «x
(® {[O x]/xeR} (%)  M,(R)

1 0)Y(0 0
In M,(R) let {(O DJ,[I 0” Then L(S)=

0] {(z g)/xeR} ®) {[’; 8)/x,yeR}
(1) {[g ;‘)/xeR} @ M, (R)

Code No. : 20826



o @porhHpd  1-1 aafle, T:V > W aamp @MUY

2 (HLOTHOLD T DienpdESILIHLD
() G (=) @@L DO
(@) é{Lq.éSBSGWTLb () GI@J[D@GD@)Q)

A linear transformation T .V — W is called
if the transformation is one-to-one.
)
(d)

V arenug uO@ImiiLé Garaeusaflan Ly <n eraile,
TV o>V aam emuyg 2@LIHOD T(f) =df/dx
Gream) auerumssiLGomen, T-syb whHoid Gaid)
Sipsaameupble ergi?

singular non-singular

(@)
©

basis none

(@) Qepm T =1; ggwT =n

(<) Qeupm T'=0; gy =n

(@) Geupm T=0;,gwl=n+l

(¥) Qeupg T =1; 87 T = Toatal

In the linear transformation T -V — V defined by
T(f)=df/dx where V is the set of al
polynomials of degree <n in R[x], Rank an
nullity of T are given by

() Nullity 7' =1; rank T'=n
(b) Nullity 7'=0; rank T =n
(¢) Nullity T=0; rank T =n+1
(d Nullity T'=1; rank T=n+1

Page 4 Code No.: 2082(

i

T

-m
1
(=) x*-mx-n=0

(@)

-n) | ' ;
0 J -aor &pU o) e

(@) ¥®+mx+n=0

2
x*+nx+m=0 x® +nx+mn=0

(%)

-m

-n 1
1 0 18

2
x“4+mx+n=0

The characteristic equation of (

2
x“—mx-n=0

(a)
(©)

(b)
(d)

2
x°+nx+m=0 x® +nx+mn=0

o)
= 0 1 -air Apiwévy soerun(y

2
('9|) x“—-2x+1=0 (é,._‘l;) x2+2x+1:0

@) x*+x+2=0 () x*-x-1=0
I'he characteristic equation of 4 = (1 (I)J is
() «*-2x+1=0 (b)  x*+2x+1=0
M x*+x+2=0 @ x*-x-1=0
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10.

R? -é Quingieunar 2 QuméEsed euenumissiiL (HeTerg).
QemiEEg) Samb e i@ CBM S eTeTsDHaTE
THSSIGST_( '

(<) {1,0,0),(0,1,0),(0,0,)}

(écb) {(17071);(_1;2’1);(2’2;_2)}

(@)
(FF) {(1’0’1)’(0)3;0);(_1)0)_ 1)}

{(1,0,1),(-1,2,0}

In R® with standard inner product defined it, an
example of an orthogonal but not an orthonormal
set is

(@  {(1,0,0),(0,1,0),(0,0,1)}
(b) {(1’0’1);(_172’1);(2)2)— 2)}
(© {@,0,1),(-1,2,0}

@ {1,0,1),(0,3,0),(~1,0,— 1)}

Vo, (R)-& Qurgleuner 2 U QLimda
cuenTLmESLLL (HeTeng) ererfled || (2,3,- 1)“ -t Loy
(=) 6 (=) 14
(@ W14 (W) 1
Page 6 Code No. : 20824

11!

In V,(IR) with standard inner product defined on
it, the value of " (2,3,- 1)" 1s

(a) 6 ®b) 14
© 14 @ 1

SECTION B — (5 x 5 = 25 marks)

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

(@) sl (Hs6sTanguien QUENTIIGHDWI TGN
(a,b) +(c,d) =(ac,bd)  wHMB
Qupsssdaer 2w RxR gm Qeusi
Qeuafl @évane erans smL_(H.

Show that Rx R with addition defined by

(a,b) + (¢,d) = (ac,bd)

multiplication is not a vector space.
Or

QULESLO MG

and wusual scalar

e@® Oeas i Qeuefllder @@ o deaueafisefian
Gamiy JOGELS

)

seaid @ 2 erheuaflwres

it CGurgiorer wpmd Csmeuwner Hlupbsamen g

eciGeuell wHQADTM 2 TQeuafilayer @més
CouairHid erenr Flmics.
Prove that the union of two subspace of a

vector space is a subspace iff one is contained
in the other.

Page 7 Code No. : 20826



12.

13.

(=)

(=)

V-ar @wmuyg . sr@mbd  OeusLiseflear  sarbd
S = {vl,vz,...,vn} <45 Q)HEHs CuTgITET HHILD
Gaeveuwimen Hlubgean v, € S erar @ ClousLi
SsHG  pposu
QousLiisaflan @muiysd Caieurs @QEHEGLD eTer
Blemi vy, vg,..,Up -

@ m&@reanTeD, v,

S ={v,,v,,..,0,} is a linearly dependent set
of vectors in V iff there exists a vector
v, € S such that V, is a linear combination

14.
of the preceding vectors v,,v,,...,U;_,; -

Or
wpiyayn uflwrearpertw QeusLi Geuefl V-@a kil
Ths @M SlgsTSEHDGD Fo eramantiGansuilenen
2 muisGar @HEED eTar HlemLa.
Prove that any two bases of a finite

dimensional vector space V have the same
number of elements.

T:Vo>W @noug 2@morHoon  aale, i

dimV = rank T + nullity 7' eren flem9.

Let T:V > W be.a linear transformation.}
Then prove that dimV = rank 7"+ nullity 7" . i

Or

Page 8 Code No. : 20824

(<=b)

()

T:R* 5> R* aam
T(a,b) = (2a - 3b, a + 4b)

auemqunssLILL(Harerg erafléd) oigear srb LHMILD

o_(HLOTDHDHLD
eTEu

LOUY

Ceupm sesor (L.

Find the rank and nullity of the linear

transformation 7T :R? —» R? defined by,

T(a,b) = (2a — 3b, a + 4b) .

Sjanfl A -air yaet wHOL A erafler A~ -air s
1

gy E Flmes.

Prove that, if 1 is an eigen value of a non-

. . 1. .
singular matrix A then = 1s an eigen value

of AL,
Or
NGRc-2 2
A=1-2 3 -1| eemp ewfllulen G maan
2 -1 3

wdllismer Qu@BEGD Curg Sigen wHiy 16
eafled, epempreug gaen WHLMUS saTHiy.
Guogub
mL(H50gTanaw b sl

oenfl  A-er  gaen  wHlysedan

Page 9 Code No. : 20826



15.

(=1)

The product of two eigen values of the matrix

Glh=2 72
A=|-2 3 -1| is 16. Find the third
2 -1 3

eigen value. What is the sum of the eigen
values of A.

Qeuafludied

auaTUNESILUL(HeTer  SLp&STEmILD LIGHTL| &En 6T

|4 TGN o I Qu@pss

Qanamg HEGLD Tas S (8.

@) |x|=0 and |x|=0 iff x=0
@) o] = el

i) |(w5)| < ol

@) e+ of <[l oA

Show that the norm defined in an inner
product space V has the following properties.

@  |¢]>0 and || =0 iff x=0
) Joux] =lef |

Giit) [ )] <o ol

@) e+ o <[+l

Or

Page 10 Code No. : 20824

0]

1
(<) (f,g) = If(t)g(t)dt GTEITLIg| LeImLIL&

Caneneusarmed yanr V-eramp QeusL i Qeuaflufle
o L Qupss Qeuefl erens. Gueud f(E) =t +2
pmd g(t) =1* ~2t -3 arafled’

® (fe)

@ | /] Qeupep sarGd.

Let V be the vector space of polynomials with
inner product given by (f,g) = j f@&)g@)dt.
Let f(t)=t+2 and gt)=t* —2t—03.Find

@ (/g

@ 1.

SECTION C — (5 x 8 = 40 marks)

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

() F-en QeusLiQeuafl V erans. V-ar Qeupdleveom

elsard W, V-an oaGeusfiuns @Qmss
Cungiwrer wHmd Caenenwrer Flubsamear W e

QoW sawrors  Qeusi i

Sl L6  DHmLD

, SHmQeuar  Qumssemeol Qummss — V-&
HIEOLUL|LD eTeT Hlmieys.

1l ale Page 11 Code No. : 20826



17.

(=)

(<)

Let V be a vector space over F. A non-empty
subset W of V is a subspace of V iff W is
closed with respect to vector addition and
scalar multiplication in V.

Or
F-en QeusL i Qeuell V arans. S, T cV erafled
Spsem_eupenm Hlema.
@ ScT=LS)cLT)
i) LSuT)=L(S)+LT)
(i) IL(S)=S o S erenug V-an 2_arGleuartl.
Let V be a vector space over F. If S,T'cV
then prove the following :
@ ScT=LS)c LT
) LSuT)=L(S)+LT)
(i) L(S)=S < S is a subspace of V.

(LIl TN SETSSET cTHS €(h - SEUILD (LIl
FTTSEN6 Teu HlM6]s.
Prove that subset of a linearly independent
set is linearly independent.

Or
F-6m g pigeym Lifliomamiiger Gamanr. GlougL i
Qeuell V erens. V-ar 2 et@euefl A, B erafld
dim(A + B) = dim A + dim B — dim(A4 N B)
erau blemi9.

Page 12 Code No. : 20826

18.

(&)

Let V be a finite dimensional vector space
over a filed F. Let A and B be subspaces of V.
Then prove that

dim(A + B) = dim A + dim B — dim(A N B).

F-én @m pyeyn uflwrewd eetw Geudi
Qauaflser V' wpgs W eers. dimV =m,
dimW =n aeafl® LV,W) mn ufloremd
Qareir F-en g GausLit Geuafl erar Hlmeys.

Let Vand W be two finite dimensional vector
spaces over a field F. Let dimV =m and
dimW =n. Then Prove that L(V,W) is a

vector space of dimension mn over F.

Or

F-an mxn oaflamears QsmawrL sewibd
M, (F) en mn uflorerasmers Cememr
QausLt Qeuafiwns oewfluden sall & LOOHHILD
Ser@euar QuHSSMe QUITMISS H@LOW|D 6Ten

Hend.
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Prove that the set M, (F) of all mxn

matrices over the field F is a vector space of
dimension mn over F under matrix addition

X

and scalar. multiplication defined by
A+ B=(a;+b;) and ad =(aay;).

6 -2 2
A=|-2 3 -1| eeamw eiuler gsen
2 =13

I geT HMID Baer QeusL Tamand semHLdlg .

Find the eigen value and eigen vector of the

6 -2 2
matrix A=|1-2 3 -1]1.
2 -1 3
Or

Qapwell Caplarer Csphnsms LwerBsE,
1 P =

-6 -1 2 | seiuler erdliwammé ey,
6 2 -1

Using Cauchy Hamilton theorem find the

1 218 YD)
inverse of the matrix | -6 -1 2
6 Py =il

Page 14 Code No. : 20826

(1) Qurgieuranr o _Qu@péssed Qamear Vy(R) -

1,3,4) ereip Qeusieny o erem sGéw QeniGsg)
SETID SIS .
Find an orthogonal basis containing the

vector (1,3,4) for V,;(R) with the standard
inner product.

Or

V arenugl wgeyny uflwrer o U Qu@mss Qeuaf
aens. W eramug  Veenr 2 emQeuefl  erafled

V=Wew" eret hlemLql.

Let V be a finite dimensional inner product
space. If Wis a subspace of Vthen prove that
V=Wew'.

Page 15 Code No. : 20826



Reg. No. :

0.: 21139 Sub. Code : JAMA 11/
SAMA 11

iC8) DEGREE EXAMINATION, APRIL 2018.
First/Third Semester

Mathematics — Allied

JBRA AND DIFFERENTIAL EQUATIONS

+ those who joined in July 2016 onwards)

yoe hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

ke the correct answer :

o dx® +2x* +x+a=0 B FLOGTLITL_iq 607
Leeflen Quamase 21, aeafid a-Ger i

g (=) =7
) ~63 (w) 63
" W product of the roots 3xt —4x® +2x* +x+a=0
11, then the value of a is
7 ® -7
| -63 @ 63




6 5 : 2 (One real root of x? —6x-13=0 lies between
2. 6x° - 25x° +31x" -31x +25x -6 =0@er qpalil :
Oand 1 () land2

(=) —1 wHmd ¥ (<) 1wpod i (¢) 3and4 (d -1andO
() 1 wpmid -1 (F) @ wHmID —1 .-@GDT Apdwieor] Foeuth——————
The equation 6ac® — 25x° +31x* —31x% +25x -6 L) %% +2x+1=0 (<) x°-2x+1=0
has as roots. o 2 2
} -' x2-x-1=0 (F) X +x+1=0
(@) —land: () land: 1 o : :
lje characteristic equation of I is ————

(¢ land-1 (d ¢ and -1

x?+2x+1=0 ®) x*-2x+1=0

5 x'-12x° +48x2-T2x+35=0 aanp s w2 —x—-1=0 @ x*+x+1=0

@rarLmd 2 e Bes,  @sen  (pemIL
=4 GapaaluL Cauam®id.

e A -Qem  EHET L&LIL&eT -1,2,5 erafle

b)) @en e wHULET ———

(o) 1 (=) 2
e (o=t Lx o () —4,14,50
To remove the second term
x* —12x® +48x2 —72x +35 =0 the roots are {0 1, 4, 25 () l, .1_, 1
diminished by 5 10 25
(@ 1 ®) 2 Who eigen values of A are —1,2,5, then eigen
3 @ -1 lues of (5A)_1 are — M8
1 1
4 x%-6x-13=0 erenp sLEUTGET GO Qo o L 4’25 ®) -414.50

Qen_Cu QB&ED. 111
(@) 3wppd 4 (") ~1wpgd 0 | Page3  Code No.:21139
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z=f(x?-y*)-@é f-ow Hefanme HenL_&@G LI

U &&ECS(Lp FLOETLIT(H

(o) £== (@) 2=%
qQ Y q v
(@) px-qy=0 (7) px+qy=0

Eliminating f from z=f(x®-y?), we got Il

partial differential equation

@ 2==% ® 2=
q v q v
(¢ px-qy=0 d px+qy=0
de_dy_dz oo s
X y =z

(D) xX=0Y, X =CZ
(=) y=c,x%, y=cp2
(@) x=c1y2, X =Cy2

(F) x=cC, ) =czz2

Page 4 Code No. : 2111}

1
e e
ﬂl).. S
e
(b) 1)
@ —=
(s +1)° (=D
ir. |
:! 1 F _4]
P cos 2t (<) coS 4
cosh 2¢ () cosh 4t



N 4x5 _2x® +7x-3=0 aanp  SLTLIGEN

L“[ B 1
s*—4

(a) cos 2t () cos 4t

APOEIGEET 2~ AL Hen_&@GD
FLOGTLITL_GDL_& STEHs.

(¢) cosh2t (e Mdoah 4t T Increase the roots of the equation
4x5 —2x% +7x-3=0 by 2.

SECTION B — (5 x 5 = 25 marks)
Or

Answer ALL questions, choosing either (a) or (b). s o 5-0 : ey A
N x3_2x-5= GTETD  ELDGITLIML g 6T 2ol

posms Qe SO Qrs Hmesors
Pl Lafier pepuiiiy. STEHNS.

11. 8 ;
() x°+qx+r=0 eam FOGTUTLIGGT (1 (i

wHEmT@m  posdear @@ LLhsTs U

343r% +36¢° = 0 crems &L (). Find the positive root of x?-2x-5=0

correct to two decimal places by Newton’s

Sh . .
ow that the equation x®*+qgx+r=0 w method.

h .
ave one root twice another

2 3 _ 1 2
343r° +36qg° =0. A=[3 1] eramm <oianfl A% —24 -51 =0 e

Or . el el Hlonay Qeifpg erand STL(HS.
4 . c -1 ° o 3 s
(=) x*+2x° ~5x? +6x+2=0@aer . Guogib A~ -@rn HLILILD STETE.

1+4-1 erarild : . o k. : 1 2
&, FLATUT LG STEeHaLD. Show that A:{3 1] satisfies the equation

SO].Ve the equatioll x4 + 2 € = Xz + + =

given that 1++/~1 1is a root of it.
Or

Page 6 Code No. : 2114 ) Page 7 Code No. : 21139



14.

15.

(<=3)

(=)

(1)

 gnems L _‘_s_t3’_
(s 2 1 6s+13)°

-2 2 -3
A=l 1 1 -6/ eam emilufer fpiifu
-1 -2 0 Find L™ _ 8
(2 +65+19)° |

FLOGTLIML_Iq GHEITS> &ITGITE.

. QECTION C — (56 x8=40 marks)

Find the characteristic equation

-2 2 -3
A=1 1 -6|. er ALL questions, choosing either (a) or (b).
-1 -2 0 _
) 8x*—90x° + 315x% — 405x +162=0 @@

FOGIUTL g6 (PAIEISAT QumES Qgrfe

Stiés: oyp® + (x+y)p+1=0.
@@ul_‘ﬂm FLoGTUML g s ST&EaLD.

Solve the equation 8x* —90x° +315x% —

Solve : xyp? +(x +y)p+1=0.
405x +162=0 given that the roots are in

Or
flx+y+z xt+y2-2%=0 6l G.P.
sweLT_ige\mbg emiy f’-m $és Seord Or
UGS cumassAs L FLOGTLIM g CENd &MewTs. 5 _ 4 3 2
x5 — x* —43x° +43x +x-6=0.

) gissann: 6

Fi'nd. thg partial differential equation
eliminating the arbitrary function / | Golve : 6x° —x* —43x° +432% +x-6=0.
fx+y+z, x*+y*-2*)=0.

 xt —12x° 4 48x2 —T72x+35=0 TGN

FoGTLITL g6 @ e e o UL B o

3t -2t
N e —
HTES L[—i—}
STES.

)
Find L{———e e 25]
t

Or

golve  x*—12x% + A8x% —T2x+35=0 Dby
yemoving the second term.

' Or
Page 9 Code No. : 21139
Page 8 Code No. : 211 i



18.

() emnerilen P DEWL LiwsesrLi (i)

(=)

) Snssayibd :
G y+px=x'p’
G) z=px+ay-2vpg.

Solve :

x®+6x-2=0 eamp swearurigear G
(pesmS @ran (D S50 QLSS HSSONE Sre
Find the positive root of x°+6x—2+

correct to two decimal places by wusi
Horner’s method.

@ y+px=x'p’
(i) z=px+qy-2ypq.

Or

11 3
A=|1 5 1
3 1

LHDILD F&6T (EUSLOTE STEHTSE.

eremm  jewflufern mr e Lofl

Find the eigen values and the eigen vecl Sisma :

113 2 2 2 2
. x(y2 +2)p-y (x* +2)g=(x" -y")z.
of A=|1 5 1]. ¢
3 1 1 Solve : x(y2 +2)p-y (x* +2)q= (=" - ¥*)z.
Or @) L[te* cosbt]
CaGav-GanLoevL_ei Cammg o
2 -1 1 (1) L \ilog( o 1ﬂ < fweupdlen
A=|-1 2 -1 crain  Siafi&@ il oy ¥
1 s S| E®ETE SITETS.

(i) L[te” cos5t]

® o)

Or
Page 11 Code No. : 21139

oigen ot A~ sarBily.
Verify Cayley-Hamilton theorem and he

2 -1 1
find A~ for the matrix A=|-1 2 -1

Page 10 Code No. : 21



(=) Qemierev 2 (HLOTHDSMSLI LA GOTL

Snésey :
¥'+5y"+6y=e™; y(0)=0 oo y'(0) = |

Using Laplace transform, i
Y'+5y'+6y=e" given that y(0)
y'(0)=1.

Page12  Code No. : 2]
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wile No.: R 21142 Sub. Code : JAST 21/
SAST 21

My (URCS) DEGREE EXAMINATION, APRIL 2018.
Second/Fourth Semester
Statistics — Allied
STATISTICS — 11

{Ifor those who joined in July 2016 onwards)

Wi Ihree hours Maximum : 75 marks

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

Choose the correct answer.

i nGaguier  @Hluic @ et WHDILD L-omrev@wifen
gl Qe eraled Quered@enr  GHuILGlLawr

L) (LP): B
2
L+P () (L+P)

) ——




If P-Paasche’s index number and L-Laspeyu
index number then Bowley’s index numl

B =

@ (LP)!
LP

(b) =

© L ; P

@ (L+P)

wpp ereer GO QLarsmer el ayd Wi ém‘."@”-

GO Q_ehr 2G\0-
(=1) unGagufesr @blui Q_avwr

(<) eomavQwifler @hui Qe

(@) Querelulen @Hlui G_adr

(F)  SoSaghlar @b G e

The ideal index number among all Index numnli
18

(a) Paasche’s index number
(b) Laspeyre’s index number

() Bowley’s index number

(d) Fisher’s index number

Page2 Code No.: R 21|

N-én iy <248 QmEGLD Gung
Wumrisam o LGUITESSDH S eumLD
() 230 (=) <30

() Gonbsulsbn 100 () BQeneu ergdldvenaw

l.arge sample theory is applicable when N is

(n) =>30 (b)
(¢) atleast 100 (d)

<30

none of these

ol s@gCaTeT LHGESILEL UL s WHD cuens
filénipaser erHLIRLOTATTED <215

() e aranLo

(q) poum

(W) urd &l und seumy

(1)  wyssLL@LD

‘I'ype | errors are made when we reject a null
!'.'l,y"liuf»l:hesis which is

() true

) false

() half true and half false

W rejected

Page3 Code No. : R 21142



99% pING®S ETOMOSHET gensEgnmauer 9'7”&’“’% - N-saim_fis wHiLeser wpgtb ¢ L) (s @D
Glairegr_ @meufl urgumige SapssTer cuarLIDHD

(=) X i%t0,0I LITEn S &ET
. (w) N-1 (=) t-1
++4/nSt .
(=) X ENnStye _ Q@) N -t () Nt-1

_ﬁ the case of one-way classification with ‘N

hservations and ‘t’ treatments, the error degrees
— n "v'. R : 0
() Xi\/gto.m I_.Llh.ecdom is
. ) N-1 M) -1
The 99% confidence limits for the population mg¢
are g N-t d Nt-1
(@) t_\f: 561 T 0.01 », SSC womib SSE apanpCur 120, 54 wpmid 45
ipeier  @eul  un@uTliged SSR-er iy
-8 -, |1 '
© X i%;'to.m @ X i\/:to.m ;
) 21 (<) 66
t-Gengaanenws siafiGgeui ) 319 ()  @eveu argiblcranad
o Qagit (<) Qg :
(<=1) ) lio case of two way classification with 120, 54,
(@) Garsl (r) urGeg

wspectively as TSS, SSC, SSE, the SSR is
gave the ¢-test.

(a) Fisher (b) Pearson Lﬂl
(¢) Gosset (d) Paasche

(b) 66
319 (d) None of the above

Page4 Code No.:R 21 Page5 Code No.: R 21142




10.

11.

@opwerer  Qumrplsefien g sLGUUT 6
Hliremuiss erps LILSang Bmd o LGuITEESHCpmDL?
(=) (=) X -ulb

@) R-uLb (%)

Which chart is designed to control the number
defects per unit?

(a)
©
ai&a eremavudlen sLHLum_(h eTeEnELITETE

(=) (D;R, D,R) (=) (AR, AR)

P -uULLD

C -uLib

X - chart
C -chart

(b)
CY

p-chart
R -chart

@ & B (™) (Bs,, By,)
Control limits for Range chart is i
(@) (D;R, D,R) ®) (A,R, AR)
© (X, R) (d)  (B;,, By,)
PART B — (56 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(=1) @GP G simsaflar Apidudseans mps. |

Explain the characteristics of Inde

‘numbers.

Or

Page6 Code No.:R 211§

(o)

—

(9) Sp&sTamid aﬂmurﬁw;aﬂc&@(r_’r,gﬂ e GwT wHmiIb

urGag @MuSL_ @
eramsatien 28:27 eramm ellgsssmer Xen whiienL
HTCHTS
QumbL_sar Py 49, P, q,
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 numbers is 28:27.

Commodities Py, 4, p, q,
A 1 10 2 5
B 1 5 x 2

@ e 800 wenm ey e L Ll Sleb
350 sevew Hlan_ss5) crefed BABS BTERTIILD ¢(HLIM
#iniieumng) erer GBI g SEEHFT?

A coin is tossed 800 times and a person gets

3560 hears. Can we say that the coin 1S an
unbiased one?

Or

) Pl cnQan,  apsed WHYID  GTERTL T  euans
1lanip e LD &méswTe efeu.

lixplain briefly the terms standard error,
type I and type II errors.

Page7 Code No.:R 21142



13.

14.

15.

(1)

(<)

(=1)

(<=4)

n,=10;n, =14; s, =1.5; 5, =1.2 oraf : () éOO amagairm 10. wrdlflsener G&rr,ssﬂamﬁ]@t:’:}
Q%Lgﬁla{ésaréj?;aﬂcbr swBlenavanis 5% AmLiy sl s Q;Hﬂgﬂwmﬁain@m @apun(p <2/ GV (& ST
DELSHD 15, | 17, 15, 14, 26, 9, 4, 19, 12, 9, 15 gap
Test the equality of standard deviations § B/60 @ Serein et et Gan s S_QUUTR
the year given below at 5% level Gamesmer srers. SLOLUNLE eromman
significance. LHDID  Sisen GHliLs@er auanys, Gibapanp
ne =14 s =15 s, =1.9 SLEUUNQ o drersT @eeaewm TNy Fa).

ny =10;n, =14; 5 =1.5; s, = 1. An inspection of 10 samples of size 400 each
from lots revealed the following number of
defective units :

17, 15, 14, 26, 9, 4, 19, 12, 9, 15. Calculate
control limits for the number of defective
units. lot control limits and the observations
and state whether the pbrocess is under
control or not.

Or

22 -Genganen cuanasEaer s (h&sLTs eleu.

Explain briefly the different types of y2-

@@ oufl urguriiged uCeun euTssms
F.(Hgvsmar BiemL_ub cuflpenpsamer eflers

PART C — (5 x 8 = 40 marks)

Explain the procedure of obtaining vari

sums of squares in one-way classification, ¥ ALL questions, choosing either (a) or ).

MGy Qar@astiue Harer efrukisanans Glamegr @
sulilogit @OSC QL arenents smaums. Guogitb @)
Wit wipyE Gergeen wHmIb  smyef oTHm)
Qangenensaner Blenpay Qe erem s’ ).

Or
Eymm Qers euigeuaniolianus efleu.

Explain randomized block design.

Glmmer A B C D
yearellQued 786 sl @uumiger  Hlenp R cllaney (em.) 5 6 4 3
efleu . RET(H 26rey 50 40 120 30
Explain the advantages of statistical qu )

control. edenev (o) 7 8 5 4

iy (@6Samme) 60 50 110 35
Or

Page8 Code No.:R 2] Page9 Code No.:R 21142



Construct, with the help of data given below.

; 10 varieties of wheat are grown in three
Fisher's index number and show that § lots each and the following yields in 1000
satisfies both time reversal test and facts P gy

e s el e | kgms/acre are obtained as below. Test the

| Commodity A B C si.gniﬁcance of the difference between variety

 Base year price in Rupees 5 6 4 J yields

' Base year quantity in Quintals 50 40 120 :l_[]‘ 1 2 3 45 6 7 8 9 10 Total
Current year price in Rupees 7 8 5 I

7 714119 6 9 8 12 9
8 9 1310 9 7 13 13 11 11
7 6 16 11 12 5 12 11 11 11
22 22 43 32 30 18 34 32 34 31 298

Current year quantity in Quintals 60 50 110

Or
(=) eomavLSluim LOHmILD
erps@psdlen G D @rem
\:ll CT(LPSIS.
Write down the difference
Laspeyre’s and Paasche’s methods.

Or

™ ) 8 eysears Oarae.  Quav(  sallss
mpsaflen  wHiyser  ECp  sruul(Hérerar.
!-Dudur@ aMsHEEEE QeLCu oder &l ()

F&EMmEG 1000 HCer &ymbd eren claneril egrefsaion c9sHunssems Corseman Q.

| gﬂumﬂyl'—]—@é mﬁg%@@é@g]m—@ 2 49 53 51 52 47 50 52 53
GNCITFFV oL M) LI () s ] S&HGT

‘J. Gsnd. o - g 52 55 52 53 50 54 54 53

|"-i B g::;m/ | e S T LRI 'Wo independent samples of 8 items had the

So‘l‘ow values. Is the difference between the
_means of samples significant?
el 49 53 51 52 47 50 52 53

Wiell 62 55 52 53 50 54 54 53

A

i

|\|. I 7714119 6 9 8129

| II 8 91310 9 7 131311 11

I I 7 6 161112 5 12 11 11 11

"l Qursgib 22 22 43 32 30 18 34 32 34 31 298

"lI Page 10 Code No. : R 211 Page 11 Code No. : R 21142



o

>4

(@) Geraumd eNughsErse U Onay Qe () Gemeumd omger sgr sewifeo  auflas
WOIHDEISENET 16| Qe

A8 Ci18 B9

C9 Bl18 Ale6

B11 A10 C20

23 27 28 29 30 31 33 35 36
18 23 23 24 25 26 28 29 30

Compute the correlation coefficient for Ll
given data and test for its significance.

23 27 28 29 30 31 33 35 36 q
18 23 23 24 25 26 28 29 30

Analyse the variance in the above Latin
square.

A8 Ci8 B9
C9 Bl18 Als6
B11 Al10 C20

Or
(=) 12 Crrwureflla@Enss @

Qar(HésiiulL_gre SpseeirL o
Sleuiseflen Qrss Siwsssdler C5MAng.
5,28 -1,30, -2, 1,5,0, 4, 6 gd

SO0OEE  Qrss  Sysss@s  Aung
2fefls@d e amm @uigor? (5% i

Or

- Qemeumd efluriisEnsE Ceugun () LEILTLey
Celis

A B C D

08 12 18 13

10 11 12 09

12 09 16 12

08 14 06 16

07 14 08 15

‘-6 By Lauanenr iy 2.201)

A medicine given to 12 patients show
following change in their blood press
5 2,8 -1, 3,0, -2 1, 5, 0, 4, 6. Can i
concluded that the medicine will in gen
increase the blood pressure? (Value of ‘'
5% level is 2.201),

Page 12 Code No. : R 21 v Page 13 Code No. : R 21142



Make an analysis of variance of t
data :

A B C D

08 12 18 13

10 11 12 09

12 09 16 12

08 14 06 16

07 14 08 15

20. (=) s_@uurl(® u_rhsefler aumasamer 6f
Explain the types of control charts.
Or
(=) R-urgeng UCL, wpmib LCLg 2 ey
Explain R-chart with UCLy, and LC

Page 14 Code No. :




Reg. No. :

No.: 21137 Sub. Code : JMMA 31/
JMMC 31

) DEGREE EXAMINATION, APRIL 2018.
Third Semester
Mathematics — Main
- REAL ANALYSIS —1

bmmon to Maths / Maths with Computer
~ Applications — Main)

vae who joined in July 2016 onwards)

rs Maximum : 75 marks
ON A — (10 x 1 = 10 marks)

rkﬁswer ALL questions.

| correct answer :

wHlyeLw gy aelld,



If S has a maximum element, thi nfhe sequence 1, 1, 2, 3, 5, 8, 13,... is called
max S = -

(a) Bounded above J‘;@) Cauchy sequence
(b) Bounded below

(¢0 Infimum

Fibonacci sequence

Geometric sequence

(d) Supremum Harmonic sequence

smadfl—ev@eun e godlereniouller Qugeind g 1 ])
la-| < Soe 2

: ey -1 (F) o
@ o] (=) ol [l

In the Cauchy-Schwarz inequalitgy of the fol

(e~ b)) < ®) 0
d
@ laf-ltf  ® [|eb] o
. _ +0y+...+a, :
© fadf @ ol o W teate (20T Jo1 o
1,1,2, 3, 5,8, 13,.... eraip Qgmim
SIPEEILIHID. aredluden (LpHeTLD ETEOEN@ Cahpid

(=) smafl Qgmiv
(=) oeuaméd Qgmim

(@) Gumssd Qgmi yellpesane srefulier Aurgs CameTens

() Q@anss Qgmi

Page 2 Code No. : 21} Page 3 Code No. : 21137



If (a,)>! then '("1+a2+""+“u)_.>g,

n a, converges to S then

result is known as

(a) Cauchy’s first limit theorem ’%1_{!:0 d, =S ®) 'P—IE“I" o =0
(b) Cauchy’s second limit theorem lima, =a (d) }Ll_l){lo a, =1
(¢) Ceasaro’s theorem 3

(d) Cauchy’s general principle of convergence . "n! aafle lim O _

srafl AFM_(HEsTET 2 HmyeawTid

: (=) e
@ (3] (@) () ) el2
@ (o) ™ ) =+ £ then lim =27 -
Example of Cauchy sequence is ® e
(@) (%) ® @ @ el2
(© ((— 1)") (d) (nz) +...oranp Sl (S ABmit

(<) ediflyd

n=1 () o -G efiflwd
: . 1 1 1

@) lmay =S (@) fma -0

(@) limea, =a () lima, =1 (b) diverges

(d) divergesto ©

Page 4 Code No. : 21 Page 5 Code No. : 21137



1
10. ZF = serafled 1+ 3% + 5% +i o = l‘, (1) ((—1)")@6619 Qi @elwng) eran Hlmiays.
7 \

Prove that the sequence ((—1)") is not

S
(1) S (<) 5 convergent.
@ =8 m 28 or

lim (n%‘) = lerand s (Hs.
n—0

2
1 1 1
If >—— 1
2— =s then 1+§2—+5—2+—2+ =

7
: %) _
(@ § (b) S Show that }ﬂg (n |=1
2
@ é‘s 2 . 1. log, .
2 ) ES p > Oeraflép lim = 0 erand HTL_(H&.
n—o n

SECTIONB — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
1. (@) o wogd b QuiQuers, Qsreir® a < b +
Smansg > 0 &E AamH&suc_[Har
eraxfleh a < b eram Hlemiq.
Given real numbers a and b such {l

asb+e g every €>0 then prove t
as<b

Show that liml—()lgl)l=0 if p>0.

n—oo pn

Or

) Gesgsstar srafuiar Aurgs QamaTasamus
BTETS.

State and prove Cauchy’s general principle
of convergence.

Or

, _ - 1 |
() az20eafled swalarano IX<a < @ ,Zm=§ﬂ@ﬂ55ﬂ®-

Cgameuwnar  pmitd Cungiomen  Hlupsg

If a>0 then prove that the inequal a
,xlSaifandonlyif,—anSa. Or

Page 6 Code No. : 211 Page 7 Code No. : 21137



1 I () epp@eaunp  Qesmimbd Q@ QeueuGeumy
z:(logn)" e SLGEApT M el cromaseie Geflwng erar fimeys.

SEELOGNWI TS,

Prove that a sequence cannot converge to
1 two different limits.

Test the convergence of 5 L
(logn)"

Or
15. (@) wpuewwrs Gaflwyb Agm_it Gefluyib erew ihlem 8

Prove that any absolutely convergent seri / _
is convergent. lim(al n) =1 eran &M_(H5.
N=peo
Or

(=) g@ueler Carsamenani T Hlmiays.

(W) 6> 0gsraulsn eamug @@ e erafled

Show that lim(alA) =1, where a >0 is any
State and Prove Abel’s test. R

ber.
SECTION C — (5 x 8 = 40 marks) it nnm
Answer ALL questions, choosing either (a) or (b). | tim(1 + 1) _ s e e
x2 3 s '.' ".‘) n-ﬁ n
16. (@) e =l+x+=—4+X_, % . ererfley |
2Musral, n! i
3 1
S0 851pp arair fpieys. | Bhow that the 1290(1 + ;) =e.
2 3 n
If e"=1+x+x—+x—+...+x—+... the

Or

prove that the number e is irrational. '

' L) arefler @ramLmb eremas CeppsHanans sad

Or Spes.
(%) srefl-dvgaimicy soafidrainen TPl Hlmica State and prove Cauchy’s second limit
State and prove Cauchy-Schwarz inequaliy theorem.

9 Code No. : 21137
Page 8 Code No. : 211§ Page



19.

20.

(@) PUIL G Cergemaranwis s Hmieys.
State and prove Comparison test.
Or

(=) @wwir Cengamanamw Twd Himeys.
State and prove Kummer’s test.

(=) Qelafiav Gsrgaerenw Twé Flmeys.

State and prove Leibnitz’s test.
Or
() Guialer Csppsmss aml Hmeys.

State and prove Merten’s theorem.

Page 10 Code No.
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Code No. : 21280 Sub. Code : JMMA 41/
- JMMC 41

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2018.
: Fourth Semester
Mathematics — Main
ABSTRACT ALGEBRA
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer:

| (Z,—{0},© ) arenp @egdlen S—a i unly

“(c%) 2 ‘ (<$) 3
@ 4 (w) 5
In (Z,~{0}, @ ) the inverse of 3 is
(@) 2 ® 3

(0 4 d 5



G aenp Gosdla 'al aramp 2 pl9en cuflens x  eraflch
a™ aremp 2. miiben auflans :

(@) -1 (@) —x
@) «x ) x

If the order of an element 'a' in a group G is x
then the order of the element a™! is ‘

@ -1 b) -x
© «x @
(Ze ®) arenp @asHen OpLnsdseiern sami
(<) {15} () {1,24}
@) {125} (r)  {2,35)

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

@ 41,5 ®)  {1,24)

© {125 @ (235

G arenug Yyan Gow arans.  H eararug G —ar
2L @b eds. [G: H]= (G| eafe H ety

(@) {e} (@) G

@) H (W) e

Page 2 Code No. : 21280

Let G be a finite group and H be a subgroup of
G.1f[G: H]=|G| then H is

@ {e} ®) G
0 H @ e
f:(Z+) > (R v, f(a)=2* aren

umTuUnssLILLHeteng crafled [ eremy Ljamed smmiGer

s

R {1 (=) Z
&) {L-1; (m) {0}
' The kernel of the homomorphism

fi(Z4)> (R, vy defined by f(x)=2" is

@ W ® z
© - @
ﬁf’r{[!,-'l =
() R () R
@ R m -1
Page 3 Code No. : 21280



© R

Wy eildons

T(h5ZI5ST(H
(@) (Z, 1)
@) 22zZ.*)

*

®b) R
@ {L-1
soaflwupn  uflbrhn  eueeTwisSlel

(=) (2,8 )

(") (@+,+)

An example of an infinite commutative ring

without identity
@ (z.+)
© @zZ*+)

b) (Z,®°)

euanemwid M, ( [R)-é

(==1) [

11
i1

0 0
(o"&b)oo

4 2
) [2 4)

Page 4

d @+ )

oearem @G  2mul)

Code No. : 2128

-

In the ring M, ( [R), the unit element is
11 0 0
@) (1 1] ®) [0 0)
(2 4 4 2
© (2 4] ik [2 4)

Z. — G [FeL &l 6iT Lol

(=) @ (@) N

(@) Z ()  Fgboame
Field of quotients of 2z is

@ @ ®» N

0 Z (d)_ None

f(x),8(x) € Z,[x] LHHILD fx)=x%+3x+1;
gx)=2x%+x erafled f(x).g(x)—an Lig

(=) 3 (<) 4

(@) 2 (m) 1

If f(x),g(x) €Z,[x] be defined as f(x)=x2 4+ 3x+1
and g(x)=2x"+x then degree of f(x).g(x) is

(@ 3 (b) 4
© 2 d 1
Page 5 Code No. : 21280



11.

"PART B — (5 x 5 = 25 marks)

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

(1)

(=)

G aamwg gn Gob wppd H={a/asG,
ax=xa,VxeG) aens. H eaemug G —a
o | @eold erenr Hlemidl.

Let G be a group and H={al/acG,
ax = x a,Vxe G} . Prove that H is a subgroup

of G.
Or
Gaem = GO LOHMILD 'a'

1 —euflenaw|en Lt G-an  2muy TGS,

GTeTLIg)

a™ = eaapréd WLHCL n, M-BW AUGESD
eren &I, :

Let G be a group and 'a' be an element of

order. 'n'. Show that a™ = e iff n divides m.

Gaanug Greamal  aarafsmss GCamam.
o MiLsmeT 2L Q. (PYeD GO Grevnled
GanhsLLsb aflms 2 2L @ o miCugnyd
G -l QmE@D erar Himeys.

If G is a finite group with even number o
element then prove that G contains atleast
one element of order 2.

Or

Page 6 Code No. : 21280

‘(=) A.B eywar g ain Gow G- —GiT 8L (GHEORISET

i A erdaug B -uler o L@l erafled
[6: Al=[G: B][B: A] arar figiays.

Let A and Bbe subgroup of a finite group

.G such that Ais a subgroup of ‘B. Show

that [G: A]=[G: B][B: A].

G LRnrpn Gosdlar eTHHE (T &L_@GD@ID
Gpitentp 2 L GeLD erem ;F,]@lﬁ]

Prove that every subgroup of an abelian
group is normal.

Or
f:G->G 96 yewéd gmiy erens. [ @@ 1- 1

gmiy erempréd WLEBCW f—an o | & {e} eTen
BlemLal.

let f:G—>G'be a homomorphism. Prove
that fis 1-1 kerf ={e} .

LuFHW  eu@LILITEnEET Qoars @M  PRD
uflompm eemerwid B pensl @ Heo @D
erew 6lmieys.

Prove that a finite commutative ring R
without zero-divisors is field.

Or

Page 7 Code No. : 21280



(=2t)

15, (=)

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

16. (=)

I erem L!GU&;%!WMS") Foip {0p=h  wl GG

5 @gm. WIGOEGTITE (21

@ })@)m GTEr ST (R,

Show that the only ideals of a field & are I
and {0},

aGr gflar emmy f:Q — & crenug g swall

gL erer Hlemidl.

frd—>Q

by isomorp s

Gy GEn@uLY semb  eremprd oL () sl

6% QG TG LI SETLD D@L 6TE0 Bl 14,
Prove that R| Fxc | is an integral domain iff It

18 an integral domain.

PART C— (5 % 8 =40 marks)

A.B oydluer G erenm @m:@éﬁ‘mﬁﬁ o1 (ST
aranm,  AB aranug)  G-én

cL (GG AB = BA eren fHlentdl.

Let A and B be two subgroups of a group G,
prove that AB is a subgroup of G if and
only if AB=BA.

Or

_(@meuld  GTenTD e

Page 8 Code No. : 21280

(=20)

(==1)

G e (@eosser B e-Lgeiisatieor

Goriusemnd @ 2l @O eermrd Wi

Gemyl LHG DTEHET 26T )@ aTe ST(hs,

Prove that the hmww of two subgroups of a
if and only if one ig

H oomgin K oyfluear @ob G e @
H||K
apyenl 2t Gamisdr efla ‘HKl“ Ill'f “ Il" GTeoT

Let H and K be two finite su }g,,num ps of 2

= ‘ el Hz' !
Prove 1:!'1:51“ 1K

group G .1
= “HAK]

Or
wsrreruian Canpimss sl Hlen.

State and prove Lagrange’s theorem.

arpgeursy o G-& Aut G o Gouw

TGy

N = o At Ol =cfr Crian)
u_)ﬂ)ulj) GraoTil g ALLE O =6l \p;_i)rrrmun,(_\

o _@end ere Hlniens,
s a

e % PSR + X s
(G, show that Aut &

: 2
is normal subgroup of

Or | ‘
Page 9 Code No. : 21280



(<) daddlien Goppsmss saf Hnias. 2) apsQeun s AsrEY serdmsib R Lwssd
uflEs Wiguwyb erar ;ﬂgneqas
Prove that every integral domam can be
embedded in a field.

Or

) UGEED Lgapaw e Hyas.
State and prove division algorithm,

State and prove Cayley’s theorem.

19. (=) R eémug swefl emyLer gl Loy
eueeTd erans. R e g smsdiuw M o ()
Ol@eueniy 5@§;§]MGD @% @M Leod eram
Blemd,

Let R be a commutative ring with identify,
Prove that an ideal M of R is a maximal

ideal < % 15 a field.

Or
(=) Epssam_aupen Pmieys :

W) Z, aeug o Qsn@liys sebd < 7 @
LISIT GT6n.

(i) em Q8L searéd e eﬂrpuﬁ]u_lcuq 0
cmeua)gj@@ua;rrcrm

Prove the followmg ;

() Z, is an integral domain < nis a
prime number.

(il) The -characteristics of an integral
domain is either 0 or a prime number.
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Reg. No. :

Code No. : 20827 Sub. Code : GMMA 52/
o/ GMMC 52

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2018.

Fifth Semester
Mathematics/Maths with CA — Main
REAL ANALYSIS
(For those who joined in July 2012 — 2015)
‘I'ime : Three hours Maximum : 75 marks

SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

(’hoose the correct answer :

(o8) eremoTemt] L 5555

GTatT6nf) LSS5 D66

(") ggdome



The set of all integers is
() (®)
(© (d)

safiss wriy Geuellde @G Qouppdp oL semsslarn
el LD
(<) 0 (=) 1
@) « (r) -1

The diameter of any non-empty subset in a
discrete metric space 18

countable uncountable

a finite set none

|}

(@ 0 ®) 1
) @ -1
Int(AUB) = IntAulIntB.
(@) < (=) =
@) = (F) #
Int(AUB) = IntAulntB.
(@ < b =
0 =2 @ = '|
(0,1} eram wimy Qeuafludiey (—er) eTemg ———
Qg
(1) @efud (<) smaf
(@) (<) dgid () ()  ggIdldeme
Page 2 Code No. : 20821

In the metric space (0,1], the sequence (l) is a
n

sequence.
(a) Convergent (b) Cauchy
(c) Both (a) and (b) (d) None

f(x)=x* aran cwmpumdsiiL_Gerar f: R —> R eran
oMy

(&) Qamirsflureng
(&) EFomen Qzmislwreang
(®) Qsriedunargee

() (1) opgid ()

f:R > R defined by f(x)=x* is
() continuous

() uniformly continuous

(6) not continuous

(d) both (a) and (b)

«!’ énug Qsmréduner @men smiy orafle [

wenug

b)) Gpricdwunang

L) Opriiréfluneng e

W) @priisdlurs Qmess Camaiiidvma
") oplda

Page 3 Code No. : 20827



If f is a continuous bijection, then f L

(a) is continuous
(b) is not continuous
(¢) need not be continuous
(d) none
SpssRT_aupDIET o8 manssULILTS SEWTLD?
(=) R (=) [1,2]V[23]
@) [12]vB.4] (m) [L3]u[2.4]
Which of the following is not a connected set?
@& R ® [12]u(23]
© [L2]uls4] @ [L3]ul2.4]
pomisE GupulL e pIliseT Qarewr saflgs wirlif
Qeuafl
(@) Qevamasiu’Lg (<) NenaTEHSEULILTSS)
(@) Qsmréélwuneng) () agblome

Any discrete metric space with more tan one poilil

1S

(a) connected () disconnected
(c) continuous (d) none
Page 4 Code No.: 2082+ ]

R eremmug

(@) DmamésiLlLgoew
(@) SILsswTEHO®
(8) <sswreng

(r) Gsm_tsfluneng

Ris

() not connected (b) not compact
() compact (d) continuous
R-é [0, )

() S sswraNg)
() CPRWLIE DT DL SSLIATHH®

(@) PAppss yamed DL sswnag side

(m) Sopss
In R, [0,) is
(I) compact

@) closed but not compact
) open but not compact
il open
Page 5 Code No

. : 2082



SECTION B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
11. (=) A-b B-b eramenfiggsammen erafler A x B -en
craanfl_gssaameu erar HlemLl.

If A and B are countable sets, then prove
that A x B is also countable.

Or
(<) Qaupmdo SEWTLD M -em B,
0 if =
w6 = E 2 o o 0

ereugl M 158 e QulMs crarssm (Hs.

On a non-empty set M, define
0 if =

d(x,y) = { B %7 Prove that d is a

1 if x=y
metricon M .

12. (=) (M,d) erenugl @ wirliy Qeuafl erens. A ¢ M
agafles A-s@dr oLmblu  Amass  FHoHs
semiseflen Camiy Int A -&@ swid erar Hlem4).

Let (M,d) be a metric space. If A c M,
then prove that Int A= Union of all open

sets contained in A.
Or
Page 6 Code No. : 20827

(=) (M,d) erémugy @ wriiy Qeuefl erens. eraflc

(o)

aps @M Gelyw Osm_mb sref QsTLr orear
Blem 9.

Let (M,d) be a metric space. Show that any

convergent sequence is a Cauchy sequence.

(M,0) wpgio (M,,d;) e @ wroy
Qavefliser erans. a € M, f: M, > M, aem
ST a-e  Qgr_iéflunaisrs  @mbsTe,
Bmbsmed LLECW (x,) > a = (f(x,)) > f(a)
eret ilemLa.

If (Mud1) and (Mz,dz) are two metric
spaces. Let aeM,. Prove that

f: M, - M, is continuous at a if and only
if (x,) > a=(f(x,)) > f(a).

Or
f(x) = % eram auepumGEiuL L f 1 (0,1) » R
erenp &y Eyren QsTiEApms) cranssm’ ()s.
Show that the function f : (0,1) - R defined

| .
by f(x) = S i not uniformly continuous.

Page 7 Code No. : 20827



14.

15.

(<) @eLwdins Ceppsmss bl Hinies.

State and prove the intermediate value

theorem.

Or
Qsroigflwner  smmlen &p GenamssiuL
samgen AbLp mamsaiulLg) orar B,
Show that any continuous image of a
connected set is connected.

@ wmiy Qeueflfen erbgQeun( SiL&sLomer
o I samTpLb (pig g eTar Hlemidl.
Prove that any compact subset of a metric

space is closed.

Or
gm wriy Qaellder erpg@eunm Gwrss
QUIbLEGLULL. 2 L S@TIpLD UIDLSEGLLIL L
eran Bl Gogib e LONSMED 2 GHTELOII

eTand sm_(hs.

In a metric space, show that any totally
bounded subset is bounded. Also prove thal

its converse is not true.

Page 8 Code No. : 20827

16,

"

SECTION C — (5 x 8 = 40 marks)

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

(€))

(&)

(wmi)

M, d) ew Qauaf]
d, (x,y) =min{l,d(x,y)} ear auepum. d,
ereirig) M -en 1B8g) e Al Ms ranssm_(Hs.

wimliy GTEUTE.

Let (M,d) be a metric space. Define
d, (x,5) = Amw{l,d (x, y)}. Prove that d, is
a metricon M .

Or
(M,d) ) wiriy Qeuaf TGN,
d(x,)
xX,y)=——""— -b p -
plx, ) T+ d,y) aran euenywm. d - p-ib

gwner Gwl_A&gser eren FlepLa.

Let (M,d) be a metric space. Define
d(x,y)

1 +d(x,y)

equivalent metrics on M .

plx,y) = . Prove that d and p are

M aarg g wroy Gesefll wpgd A < M
gefleo A = A U D(A) eransan_ (s

lLet M be a metric space and A ¢ M . Then
show that A = A U D(A).
Or

Page 9 Code No. : 20827



18.

19.

(<=t)

(1)

(<)

sranL_rilen Qan_ s Coppsamss s Hlme|s.

4:ate and prove cantor's intersection

tl.eorem.

f aaug QsmLiEdunaisns @MBbSTED WLHDHILD
Gopsrd wLEG appdans HppssamsBen
erdiong LD SDHSGETLONS Qm&EED e
Blep.

Prove that f is continuous if and only if

inverse image of every open set is open.

Or
f:la,b] > R eeg @ Eyrer sniy. eafld
[a,b]-& [ QsrLisdluppsns [OGEIG

Lereflsaflen senrid e amandS&EHg! ere Blemia.
Let f :[a,b] > R be a monotonic function.

Show that the set of points of [a,b] at which
f is discontinuous is countable.

M eeng YemewssUULL g et G mHHTD
@b Gapstad GG [ M - {0, 1} e
o GTem GBS R QASMLTESWTET FTALLD Guevman
FTiung Sjewwngl erar blemdl.

Prove that M is connected if and only il
every continuous function f: M — {0,1}
not onto.

Or

Page 10  Code No. : 20827

(=) R-én 2 emleuafl é]msma;asuuu_g;”ai NG

LOOID  BYHHSTED LLHCL g
Qe Qevefiwins QméEh erans s’ (Hs.

@ﬂ'

Provc_e that a subspace R is connected if and
only if it is an interval.

Capulfler-Cumye) Csppsamss g Hlemia.
State and prove Heine-Borel theorem.

Or

R(H AL EHDTET WLy Qmaﬂuﬁ]eﬁ]@"r_’a@ gCaayd
@ wriy CQeuelsE  euanpumss ILELL
apgsCeur s  Qsrrsfurer  emiynd  Symer
Qgriiédlurengne @meeL erar Hlapq.

Prove that any continuous mapping defined

on a compact metric space into any other
metric space is uniformly continuous.
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(fode No. : 20828 Sub. Code : GMMA 61/
GMMC 61

(CBCS) DEGREE EXAMINATION, APRIL 2018.

Sixth Semester

Mathematics/Maths with CA — Main

COMPLEX ANALYSIS

"'ﬁ)ﬂ.‘ those Y(Iho joined in July 20 12-2015)n

Fhine : Three hours Maximum : 75 marks
'

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

( .é'_tefthe correct answer :



3/4 lim (2% -5z +10) =
g (% ‘—“é:] o epariiseilan ereimaniiéans et EiE
| (=) 5-3i (<) 15-3;
(=) 3 (=) 2 (®) Ti+5 (m) -3i-15
(&) 4 (m) 1 lim (2° -5z +10) =

rl—>1+1.

L i3 3/4 :
The number of values of [—+£—] 5-3 (®) 15-3i
2 2 )
Ti+5 d -3i-15
(a) | 3 ®), 2 {1, 0, 1) - w81
© 4 d 1
< -2z
: s (<)
3. f(2)=u +iv erenp LGNS snTden Giow, SMHLIEHETL z-1
uGsser 2z () 22
1+2 z—=1

() UGP®DE ST &HET The value of (2, -1,0,1) is =

(=) Gpflu e @orob

il ®) —2z

(@) @ass srmysaEr 1-2z ; -1
()  argIaGio Gevena lizz @ 2z

z-1

The real and imaginary parts of the analytic

function f(z)=u+iv are

(a) analytic (b) conformal ) |0 (<) o

(¢) harmonic (d) none

page2  Code No. : 20828 i Page3  Code No. : 20828



|
f(2) erenp ermler ‘a’ eranmp safiss wig iyl Letafl G

The fixed pointsof w=2z+b is 2=

@ 0 ® y Boen © limf ()=

(¢) Oand « d 1
(=) 0
) i 5. = . dz . 3
C eremugy |z|=r eresm QUL LLD Grevflen, J._——-GIST W&l
O () —1
() = (<) 2m An isolated singularity ‘a’ of f(z) is a pole
If C is the circle |z |= r, then the valﬁe.of I g?i 1s
: ¢ ® ®b) 0
(@ = (b) 2m () 221
© 2z d =

Qumanggmellen CapmsHler o arer s (Huump

(@) [f@dz=0 (@) f()=wrfe
@

(&) j%dz;o (m) [f@) dz#0
Cc C

The condition for Morera’s theorem 1s

(a) .[ f(z)dz=0 (b) f(2)= constant

C

(b) 71

d 1

© jf(z)dz:o @ jf(z) dz#0
C C

z

Page 4 Code No. : 20828 Page 5 Code No. : 20828



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

11.

12.

() f(2) = u(x,9)+iv (x,9) oeLg 9@ UEG®DS

PART B — (5 x 5 = 25 marks)
emiy wHmL w(x,y) = S1p 2 arerflen,
cosh 2y + cos2x

(@) 7 LOOD 2 dHuer Go Hssd aansdr aailo f(2) -g san @y

(2)52, #0) arg (—Zl)zarg 2, —argz, eren ﬁ]@\ﬂ. v
“\ z, , If f(z)=u(x,y)+iv(x,y) 1is an analytic
If z and 2, arg any two non-zero complex function and u(x,y) = sin 2x firld
cosh 2y+cos2x

numbers, pfove _ that (zll,z2 +0)

f(2).

arg| =- |=argz —argz,.
2y . : . '
Or 2=2,1,-2 aeam z-ger Udraflgamer wpanpGu
(@) f@)=0apz"+a, 2" +..+a, z2+a =0 e
Loa@ipiLs Gareel SLOGTLITL 1.6 e ‘a’
Tefled, - BeT ped  ETEr Blemul.
(ag, @y @y ER G #0).
If a is a root of the polynomial equation
f(2)=ay2"+0, 2" +...+a,  z+a =0 whero

w=11, -1 erenm w = ger LjeTaflaEnsE CarsELh
@y Crllu 2 (BurHDSmss sramms.
Find the bilinear transformation which maps
the points z =2,i,-2 of the z —plane onto the
points w=1, i, —1 of the w-plane.
gy Qyyees Oy € R and a,#0, prove that o i4 Or

also a root. ]
..w,=; erap gmiy erdlia) wHmDd GrHueiiy

(=) f(z)=e"(cosy—sin Yeramw ermdpg C-R
guaurHsmend sflumiss.
Verify C-R equations for the functio

f(z)=e " (cosy—siny).
Or :
Page 6 Code No. : 2082

‘FpElweupilen Gee ser erand s (5.

Show that the mapping P28 &
z

¢ombination of inversion and reflection.
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14.

15.

(1)

b b
[ f® dt|<[|f®]dt erans smps. " PART C— (5 x 8 = 40 marks)
b X nswer ALL questions, choosing either (a) or (b).
Prove that | [ £(t) dt|<[|f(®)]dt.
] i { i) 21 25 2, aemm  ydraflaedT @@  F0UES
Or

; . - @sCorambdlen waesdr aafld 22 +22 +27 =
BUAu@BLL S Cannsmss bl oigmer HlenLq.

i : zl 22 +22 23 +23 2’1 Grmﬁgjmg; '
State and prove maximum modulus theorem, : i

If the points 2, 2y, 23 are the vertices of an
FITTen!

B N <
|z|<1 ' eratléd f_(z)_*(z—l) 2

emyer Ggm_fe alfsg) erpgis.

. equilateral triangle, prove that
N
2,2, 2 __ _ '
B2tz =2 2 42,2, 42,2

E);pand f(2)= 1s a Laurent's

z J
(z-1) (2-2) Or

series valid for | z | <1. L
. | LOWID 2z, eTey Lease az+az+ =0
i e Corlupe Grflusdiuy  Lerelsams
e -6ar - Ggm eyl Lweu(ss 2z =1-d

622

=17

Caanauwimen wpgd  CurgLomer
-Gl GTEFEEN B &GS, e az) +0z, + B =0 erar Hpiays.

Use Laurent’s series to find the residue d
2z

Prove that z; and 2z, are reflection points for
(z-1)*

Lkl T rﬁ-noc_rz+a2+ﬂ=0iff(Yzl+aE2+ﬂ=0,

Page 8 Code No. : 20828
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K L+i) -y>(A=10) T (#) Qi  &s@aib, |w|=1 T RUDEG

17. (@) f@)= 2+ y cremp &ML 4
: 0 - if 2=0

el L samzub Cars@h erbs @MUl LTHOHEALD

w=e“~(z_aj (A em Qo) eem 2 (meild
z-a :

C-R sweaurhHamer S Huyerafuiico L T58]

TS (piqud eren Blenidl. Cogud, Qbs Q@Uit
wropid Guod @rsserd Imz>0-g gree

Qelifipg! erammbz =0 erem yerefluder f'(2)

st 585555 GOme eraneyid Blendl.
| that the functio aulLggien |w|<1 Coibas Gpmaiunar wHmd
P a
rove 3 _ . 3 : Curngiworen Blupgenar Im a > 0 erer Flemidl.
: (1+Lz—y2(1_l> if 2 satisfi
f(z)= x“+y -
0 if 2=0

Any bilinear transformation which maps the

real axis onto unit circle |w |= 1 can be
- ; t the origin but f'(z) do . _ _ _

O requabions ateiy = written in the form w=e" -Z—ﬁ where A

not exists at z=0. £ a

4 real. Further this transformation maps the

O1 upper half i)lane Imz>0 onto the unit

(écb) u(x,y)=e-x {(x2 _y2) cosy+2xy Siny} G ar disc |LUIS1 iff Im a>0.

£(2) arenp LGpE@DE smiSen QoW Ligndlud -

@mudar f(2) -gs STEwS . i Lereflser - el t et Cd @m&@n
Find the analytic function f(z) if its M Steupicn ©pée oflsd o erar flep.

part is u(%,9)=e” {(xz — %) cosy +2xy sit v that the c.ross.ratlo of- four points is
: I whon the points lie on a circle.

Page 10 Code No. : 208 b Page 11 Code No. : 20828



19. (=) € aranugl 13123 crafléd I

20.

(=)

e
2 ff-.-.," 4
(z+2) (z+1)

C
WIS SIS

3

Lvaluafe I—————e———j dz where C |
2.(z+2) (z+1)
|z|=3.
Or
Z=1 = ¢ : _
f(@)= cranp  gmienn () z= 0 el
z+1

qs‘mﬂﬁmé smHlud, (i) z2=1 e Lyerertlent
anolwd, Giiiief)er Qpm_Aa igs aws
Grogyib, @eiujb L@ Sleni (1)-a
(11)-&@L sa iy
Expand f(z)zz

-— as a Taylor’s ser?'
(i) about the point z2=0 (ii) about the poi
2 =1. Determine the region of convergel
in each case.

emEQseiv-Flar CahpHamss gl s Blemdl.
State and prove Rouche’s theorem.
Or

— & (POREEETLLD, 6T F RIS 6N
z—sInz ‘

HITEHTS. ‘

/

. 1 1 |

Find the poles and residues of ———— |
zZ-snz
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SAST 11

(CBCS) DEGREE EXAMINATION, APRIL 2018.
First/Third Semester

Statistics — Allied

STATISTICS —1
For those who joined in July 20 16 onwards)
Throe hours Maximum : 75 marks
SKECTION A — (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer.

b ainul HEOLSEHDT, 14 =
(=) 1
(m) x-A

frut central moment, gy =————

(b)y 1
d =x-A



Querediuflerr Gamamred Ga(peureng)

Qs +Q, - 2@ _Hleva

(1)

QS + Q1

(c%} Qa '_"Ql = 2@6011_1516&'}60
Qs - Q;

(@) Qs + @, — 2@en_Bleanew

Q:EI "Ql

Q; + @, — @ flena
Qs = 2Q1

The Bowley's coefficient

@y + @, — 2Median

(a)
Q; + @

(b) Q; — @, —2Median
Qs = QI

© ®,; + @, — 2Median
QS - Ql

(@) Q; + @, —Median

Q3 . ZQg

Page 2

Code No. : R 2,

Bgran  y-em o LanQgmiiy  Cegpeunerg

 regression coefficient ofyonxis ———

rZ= ® 2
o, o,
ey | @ ==
ro, ro,
- gLbpaus Qs p -6 SaupTer FaHDTES!

) -1<p<l (=) -12p=l

,0<p<1 (F) =—0<p<®

vank correlation coefficient £, the correct

ament g ———

~1<p<l b)) -1<p=1

-:O<p<1 (d -—-wo<p<x
Page 3 Code No.: R 21141




—_—

L (1] 1,2, aonp swamiiy SES
= O 3 f ==y e

gsraig  epenp  uay  Csrgdsafadlmbs, M
Qurss oFlTleuer 1G9fNeysaficn eramentlsensil

(o) 3° (<) 2°
(@) 3 (m) 7

For any three given attributestotal number
class frequencies is

(™) O

e for c, for the probability density function

(@) 3° (b 2° 3
2
gm oxfléey 1000 wésefiLd BLESILLL 2 o 0
safiifer 800 Gui amd @imHseyd, 700 Guf 1 @ :
S|Hhse|b, 660 Guir a&m4 wHmD w© @) yeren | A efegsh V8 wHmID
mHs  S@mbydlarpert el smMA  wHmD I gLoaumiuL LDW@US‘G‘“&L‘L' @
@remenujb  eflHuTgeuTaafen  ereTeRtSamaiLIt Sl 2 erafed EX) —
N (=) 8
(@) 40 () 100 - ) O )
(@) 160 () 200 ‘ o f the random variable
L deviation O .

A survey reveals that out of 1000 people in
locality 800 like coffee; 700 like tea; 660 like hil
coffee and tea. The number of people liking neith

: 4{5 and its mean is 2. Th

coffee nor tea is A ) 8
(@ 40 (b) 100 12 @ 0

Page4 Code No.:R 211




10.

SECTION B — (5 x 5 = 25 marks)

FROBOILIL  Teued B(?,%)-Gﬁr ordfl i

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

1 29 » . .
- 4 () 4 (f,/%;) eramp @iblaiet ugeuedled, f, =1 erem
) ? &M (h&.
A (M) 1 ppis 2
i - For a frequency distribution (f./x;), show

{ithat g, >1.

Or
1 29 - v 13
(@) Z (b) T g@éﬁ&n@m SHEEUDHEDET CrrGasm_ig.6
! QurmSSIs :
) —
) @ land2 A
Lmbenar upeuslie, P(X =0) =k erafled wmgim_g 'y 21 35 54 73 82
( k | w'Fit a straight line to the following data :
=) e —k
| Sy x 0 1 2 3 4
o, 2 B loge(%) y 21 35 54 173 82

In a Poisson distribution, if P(X =0)=k then
variance is

&) e* | (b) e *

@ logk @ m&)

=1<r<] aean st (Hs.

Bhow that, —1<r<1.

Or

Page 6 Code No. : R 21 Page7 Code No.:R 21141



65(x —y)* (o)

(=) o7 @Ubpeys Gasgy p=1-
n(n® -1)

STL(h&.
Show that, the rank correl
n(n®-1)

18, (@) A, A, ..., A, eremp n uay QsrEHs@Endd,

(A Ay . A= (A + (A + -+ (A) —(n

ear sri(®. Cuoaud N eeamg Hape
QUTES cTetsTentl&Eana creums.

Show that n attributes A;, 4,, ..., A

n

(A Ay o A) 2 (A + (A + -+ (A) —(n - )

where N is total number of observations,

Or

(%) wheav Glaep € wpmbd @iy Gaep ¥
2Y

v? cTeu St (i)

Gevi_ulleorar Ggm_imy § =

Show that, Yule's coefficient @ and
coefficient of colligation Y is related hy
2y |

relation @ = ;
1+Y?

Page8 Code No.:R 21

ik X

eHruTTLLGEREsTa & [Ho Ceppsams sl
Hyeys.

State and prove addition theorem on
expectation.

Or
X, X, ..., X, céan  peiss FLoeUmILIL

ordl&er ereled,
My xoe oo, (0= Mg, (- M, )+ My, ©

eren STL_(H&.

If X, X,,..., X, are independent random

variables, then show that
My . x,+ -~+X,L(t) =My, (@) Mx2(t) o My, ®.

mEmUY  ugeuedlan  (pBe preng  Hmuns
HDETEHEaT SIS,

Find the first four moments of Binomial
distribution.

Or
GTEHTLIZ) LI ET 6 o Guogb
P(X=2)=9P(X=4)= 90P(X =6) eravfled
Q@) A, (i) X-en ggmef, (iil) f, pFwaeuneny
RITETOTS.

If X is a Poisson variate
P(X=2)=9P(X=4)= 90P(X =6).
() A, (i) the mean of X (i1) B -

Page9 Code No.:R 21141

such that
Find




W) eperm  BOGTEET  SIDG Gunly qandld 8
BUTEERHES SPETEID g GO Sement :
it S X 1 2 4 3 7 6 5 8

-'@@.Y32154768

SECTION C — (5 x 8 = 40 marks)

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

16. (=) &pssmamib LFeUQIES B, WHMID [ -6 oI
. |
g i§z 1 2 3 4 5 7T 8 8

x 45 145 245 345 445 - ' Taeme :
f b crafied, ~ eIbS ewm ‘rf,@mrraserﬂsm Sipdlen
20 16 36 17 sECamTLLib gpésmp sowns QGEApS e

Calculate the value of the £, and g, for | o
following distribution : .

x 45 145 245 345 445

" Three judges assign the ranks to 8 entries in
a beauty contest.
foMr.X 1 2 4 3 7 6 5 8

geMr.Y 3 2 1 5 4 7 6 8
geMr.Zz 1 2 3 4 5 7 8 6

f 11 20 16 36 17

Or

Which pair of judges has the nearest

(<) glc-péiasrr@lﬁ) saeumamar  y=bx® awmardl
: I approach to common taste in beauty?

Aur®sss.
* ! e 3 4 5 6 Or
1200
Y 900 600 200 110 50 W) 6 iy Q6 o Lean@sTiil CerR&E@sS

Fit the curve y = bx® to the following data | @ent L s iCaramid erefey @ <1—r" e

x 1 . 2 3 4 5 6
y 1200 900 600 200 110 50

ST_(h&.
If 6 is the acute angle between the two

regression lines show that 6 < 1-r7.

Page 10 Code No. : R 2114 Page 11 Code No. : R 21141



18, (=) N=20; (A)=9; (B)=12; (C)=8; (AB)~=
(BC)=4: oA . Show whether A and B are independent or
" (CA)=4; (ABC)=3 ere positively associated or negatively associated
in the following cases.

@ N=930, (A) =300, (B) =400,

Bsperer Gfle o Teuanamer STawTs.

Given N=20; (A)=9; (B)=12; ()=

AB) =230.
(AB)=6; (BC)=4; (CA)=4; (ABOC)= &

Find the remaining class frequencies. @ (AB)=327, (Af) =545, (aB) =741,

(af) =235.
Or Gi) (4)=470, (AB)=300, (@) =530,

(=) Spssmamib epy  Hapeied A wpmid (aB)=150.
saflssmauts ooog afinop Geail (v) (AB)=66, (Ap)=88, (aB)=102,

ki (aff) =136.

vag Coiioap Geaamurarsnts S)HEEGL

ST (h& :

. | gEST Lpeue f(oc)=-2—(1 1 —a<x<a
@ N =930, (4) =300, (B)=14 7 \a?+x*) -

(AB) = 230. al(4-n)

erafled, Ly == ODHMILD  Hy = a“(l _3—8,,')
() (AB)=327, (AB)=545, (aB)=1
(af) =235 .

gran &TL_(h&.
Show that for the symmetrical distribution

f(x)=2_a( 3 dld-n)
T \a +Xx 2

and g, = a"(l ~—8-] :
37

Or

(i) (A) =470, (AB) =300, (a)=0
(aB)=150.

2), —asxsa; M=

(iv) (ABy=66, (AS)=88, (aB)=1
(a¢f)=136.

Page 12 Code No.: R 21
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20.

(<)

@eley ureugissTar &G LamSlenen 6l
Hpieys.

State and prove addition property
cumulants.

FHDILIY LI EU Q) S &TENT (PG i
GeILALmESSSmer S(me.

Derive the first four cumulants of
Binomial distribution.

Or
LTI FT6oT LI UG S&TEu PS® il
AL pensamen Hm6.

Derive the first four moments of the Poin
distribution.

Page 14 Code No.: R 21
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 Sec. (CBCS) DEGREE EXAMINATION,
APRIL 2018.

Third Semester

Mathematics/Maths with CA — Main

ill Based Subject —VECTOR CALCULUS
those who joined in July 2016 onwards)

hroe hours - Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

ome the correct answer:

&1 2 FE SaTauns @56 315 GodLITiiL

8 DS Cairambd

a6 wrayh Gérane



The directional derivative is maximum when [
" angle made by it with the normal to the surface

@ 0 ® 7 o
\ L +2) -k 2 +2f-Fk
© (@ None of these D (@) =——1—=
¢ =x+xy° + y2° aaflér Vo-Gen iy e = e
s 0B A y 2+2)-k 2i +2j -k
(@) (c+y°) i+ @xy+2°)f + 3yzk hE () .

(1) (1 + 3’2) i+ (2xy + za')} + 8y2%k
(@) (1 +2°) 1 + 2%y + 3yz%k

- . L. +2j ~k 2 +2) -k
(m) 2% +2xy) + 3yk 5 B e
If o= x+xy® + y2°, then Vo is —
| ) il +2] - @ B2
(a) (x+y2)£3 +(2xy+z“)j + 3yzk 9 ! m
(b) (1+y);+(2xy+z");+3yzk 1

@ 1+ ) i+ 2xyj +3yz°k e LigliLiaTey
@ 2%+ nyj 4 Byk (<) 2m”
F=ai+y) +3kaaila Vo —@a iy 2 (")  4m?
=) 0 @) 1 _
(<=1) (<) Surface area of the hemisphere
(@) 2 (w) 3 i v2®=a% 2201s
If 7 = xi + yj + 3k then V.r is
I
@ 0 ® 1 el
e) 2 d) 3 (d) 4m*

Page 2 Code No. : 21



- - 2 L 2 . . . . ] .
THS B mmmmmuuﬁlm Bgitd J‘r dr - WrenLIg) W+ yi=1 T euliib  erefley,

LYW (¥~ 2y)dx + xdy -@en wHiy
L (%) 27 | n (@) 27
(@ -x ' () # ) dn () 4rm

0 circle x? + y? =1, then I(x - 2y)dx + xdy
The value of I r.dr along any lesed curve is
b) 27
d 4

(@ 0 (b) 2

© -=x @ =

WORE wpmd Yy = rsind erenp s (HLOMHOESafen
A% GI'GZ)TLJ@_[ S GrGUTLr) Gmﬂ')ug‘uun—@ &GWI'L. - . e e ] 3

x?+y% 2% = a2 erep Camensdlen sar jerey o

”F-ds=

surface S of the sphere x2 + 52 4 2% = 2,

f 7ods= '

(b) rcoséd
@ V ®) 2V : (d) none of the above
) 3V @ 4v

Page 4 Code No. : 21| - Pageb Code No. : 21147



s

10.

”ﬁ.ds = ”ﬂv . ;‘1) dV eranuig) W) F=xi+y+zk DHHID
(1) smev ep_euitgeanay Campid 7 = || arefled V. (" T ) (n+3)r" GTeu
(<) & Cappib --_ﬁ@t_fﬂesasmm.

(&) ovGLré Gohmid If F=uxi+y+2k and 7 =|f|. Show that

()  @emeussr winad Geena

[[Ads = [[[(v-A) avis

(a)
(b)
(c)
(d)

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

(=21)

(=)

V(r"i‘) =(n+3)r".
Or
Gauss divergence theorem - }
Green’s theorem = e eniy
Stoke’s theorem
none of the above
PART B — (5 x 5 = 25 marks)

"(“y -2 +3yz - 2x)i + (3x2 + 2xy)]

1. + (Bxy — 2%z + +22)k
laeSlanmis_eh ere Blpiays.
2% 48y 4 22° =6 aranp CuHLFiiGe (2,0 w that the vector point function
aremp Lereflulied gn Sie@ Qoti@ss Qe a
TGS,
Find the unit vector normal to the surfj
x® +3y" +22% =6 at (2,0,1).

Or

Vo = (6xy + 2°)i + (8x* - 2)f + (8xz* - y)i
arafléd p-@en wHILS Brems.
Find ¢ if

Vo = (6xy + 2°)7 + (822 - 2)f + (3az? - )i

(/= + 852 - 20 + aue + 20

+ (Bxy — 2x2 + +22)k

' (23;3» + z-ﬁ_)f + %] + 3u2’k e

(i (1,-2 l)m,mguu} (3,1,4) aramp
(naflseer  Glomandss amigw e RH
ugmeneuenyullelr B IF dr@en wHlierus

Page 6 Code No. : 211 Page 7 Code No. : 21147



Evaluate I F.dr along any curve joinii
(1,-2,1) to (3,1,4) to the vector functif
F = (2xy + 2%)i + %] + 3x2°k

.'_ '_xll ?: (x& o yz) }:— ~ 2x2y; o 25 mﬁ;@jm S GI'G%TLJ@]

=0 y=0i12=0; &=a, 2=a:
gpfliueuhored  @GUUULL  saEHmb  eraile,
- snelan eifley Coppses uue@ss [[7.nds-

_mai GITEtT S,

Or

(<) A =182i - 12] + 3yk wpgd S erémig ool
DI TEHSHTE auen s Sle £

2x+8y+6z=12  eafld  [[A-ndS [[Fnds where F = (x* - y2)i - 2% + 2k

wHLieUs &mans. and S is the cube bounded by x =0, y =0,
Evaluate [[A-nds, 2-0,x=a,2=a.
A =182 ~12j + 3yk and 8 is the surfi ) Casmg y=ax" wpgid y* = 2 fuapore

2x + 3y + 62z = 12 in the first octant. wdieTgsiuc L upidb R @en eunbly ereafléd
iffeir Comngemstl LwenGsS
[(32® - 8y*)dx + (43 - 613}y yBuiauppne
i-mmut-&- gt B ~@en wdllienis
Aigir 1l seyb.

(o) F=2li+yj+2%k tapmib V' erei
0<x,y,2<1 ereiusnd @GUOUULL.  &Gaag
arafléd [[[V. F dv—gg wfieou sneirs.

Green’s theorem evaluate

Evaluate ”IV Fdv. If F=a%+y"j+
| (3 2 -8;y2)dx +(4y — 6xy)dy, where C is the

and if V is the volume of the region enclu

by the cube 0 <&, y,2<1. pundary of the region R, enclosed by y = x*

Or and »* = .
Or

Page8  Code No.: 21 Page9  Code No.: 21147



) Vo= (y+y* + zz){ +(x + 2+ 2xy)]
+(y + 22x)k

() A=yi+2z)+y%  wpgd S e

W+ 422=1,220 eTél
wppd 9(1,1,1) =3 eefler p@an wHimus
T IO TN

Siann&CHmang et Cupumliy ereifl
”(V x A).dS —@en wHliemus srams.
2, 2\ . (2 H

: | s 1o : . L 2
If A=y +2zy + y2k, evaluate the integ Ifvy (y ul S )L Ttz xy)»j
' +(y + 2zx)k

I J'(V x A).dS, where S is the upper half ; )
and if ¢(1,1,1) = 3, find ¢.

the sphere x* + y>2 +22 =1, 2> 0.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (@) () (0,1,1) eremp yareflled 20 + 2] — k erd
Havgler @ =x +xy° + y2°  aanugp
flene ouana&GE(Pameus ST & Lb.

| () V" = a(n + 1)r"? erens snaim9sseib.

(i) ¢ eaug @m; Hosoars ydrelesmiy
aafler , @ Qe FHCmqwiemgan &6 DD
ereut iblemL9l & e iD. '

(i) Prove that V*r" = n(n + 1)r"2 )

(i) If ¢ is a scalar point function then prove

that the curl of the gradient of ¢
vanishes.

() F=xi +3j +2k  wppb r=|f e
V.(logr) = Lz aran HlemlssayLb.
r
Or
1) ¢ aeng @esseniy aell® Vo eams
Qemellamii_ eTand sramissaib.

(i) Find the directional derivative
p=x+xy’+y2° at (0,1,1) in

=

direction 2i + 2; e
L. . - . =)
(i) (Bx® +2y% +1)7 + (4xy - 8y*2 - 3)j
+ (2 = yaﬁ eTain GleudLi
ErQgm_CLagere erans sramisse,b.

@) IfF=xi +y +2k and r = 7|, show tl
V.(ogr) = Lz

r
Or

Page 10 Code No. : 211 . Page 11 Code No. : 21147



18.

(1) If ¢ is a harmoni¢ function, show th

: j (#) A=(x+y)i+x+2k eremp Qoubii x=0,
V¢ is solenoidal

x=1, y=0, y=1, 2=0, z=1. eenp
SOTRIG@®AT TOMmENTES Qeran, saegyssen
V.  aap uwpubisfle S eeuigensy
Coppgens ' Fleisdl  Qeaingd  aaumss
FRURT&ESaLD.

Verify Gauss divergence theorem
A = (x +y)i +2aj +2k taken over the region
V' of the cube bounded by the planes x = 0,
M=l =0, y=1,z2=0,2=1.

Or

) A = 2<yi — %] +4x2°k D@D A

(i) Show the vector
(3x? +29% + 1) 7 + (4ay - 2y%z - 3)j
+ (2 - ya)fi 18 irrotational
A=xi+ y} - 923k whmd S erenig X o )
sasdnE Cuwd edar af +y* +2° = o al
Garargflen Gopuriiny erafled I _[A.ndS —@l
wéllieniid ser({Hidlg.
Evaluate HA.ndS'if A=xi+ y} ~ 23k ail
S is the surface of the sphey
x*+y* + 2* = o above the x o y- plane.

aranug) y* + 2% = 9 erény o (manar whmib x = 2
- aretTn  gemid  pFweupord e dsliul Gerear
L T I i HJ'V.AdV —@an whliems

Or
A = yzi 4 2x) —xyk whogw € e BTG 5.
0(0,0, 0) w068\ 1 A(2,0,0) cuanyuig Bvaluate [[[V.AdV if A=2x%yi-y]+ax2k

A-lef\mpm B = (2,4, 0)eusmmligd wip
B-9alimpgiC = (2,4,8)  auepland o.df
CpiGan({eanre <ZLET GUEDETELET Greleh '[./T‘l i

and V is the volume in the first octant
‘béunded by the cylinder y* + z* =9 and the
plane x = 2.

) C arénig x =0,y =0,x + y = 1 oyflucuppmed
paterSeiuc L. R eremp Ll gdlen euiby
grafléy, I(sz —-'Byz)dx-i- (4y—6ry)dy Grenm
g

Agnens @ Afar Coppsems Hasds Qeiiyb
iLieng siflLmféEseab.

Page 13  Code No. : 21147

& LD 1D LIS it et .
If A-= yzf + zx} - xyﬁ, evaluate J.J-i:l

where C is the curve obtained by joinif
0(0,0,0) to A(2,0,0) then A to B = (2, 4,1
and then Bto C = (2,4, 8) by straight liney,

Page 12  Code No. : 2114



Verify Green’s theorem for I(Sx'z - 8y2)n’xr
c

(ay —6xy)dy where C is the boundary of |
region R enclosed by x = 0,y=0,x+y= I

Or

() A =%+ xy] Grén QeudLi 0(0,0,
A(a,0,0), B(a,a,0),C0,0,0) swa
p@ensems GsmeRT X © ¥ getglev o emar
Copurtiy LHPD  SEI@LW QDY
wGLs Ceppsms Heursd Q&b erevl
sflumTésayd.

Verify stokes theorem for A = x% +

taken over then square surfaces S in
x oy place whose vertices are 0(0, 0

A(a)0,0), B(a, a,0), C(0,a,0) and ovet
boundary. : :

Page 14 Code No. : 4



Reg. NO. : e,
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[V.5¢. (CBCS) DEGREE EXAMINATION, APRIL 2018.
Fourth Semester
Mathematics/Maths with CA — Main

Skill Based Subject : TRIGONOMETRY, LAPLACE
TRANSFORMS AND FOURIER SERIES

(IFor those who joined in July 2016 onwards)

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

Choose the correct answer :

I cos" 8 —nc, cos"? @sin® G+ .....=

(@) sinn@ (=) cosné
() tannd () cotnd

cos" @ —nc, cos"® @sin® @+ ..... =
(n) sinn@ (b) cosné@
(¢c) tanné (d) cotné



—81—2(cos69—600349+15cos2<9—10)=,

(1) sin® @

sin® @ cos® @

(@)

—3%(cos 60 -6 cos4 6 +15cos20-10) =

(8) sin® @
() sin® @ cos® 6

tan (ix) =

(1) tanhx

l,tanhx
i

(@)
tan (ix) =

(a) tanhx

(c) -I~ tanhx
i

(<) cos® @

(%)

(b)
@

(D

Page 2

sin? @ cos* @

cl‘g'l) : ew Logz

cos® @

sin? @ cos* @

S—=a
i tan hx

]
2 2

~itanhx e
08 @ x) =

i tan hx s—a
—ttanhx S
g* +a’

Code No. : 211«

2, W eranueel @\ SEsQaanser srafley z¥ =

(%) ew Logz

(7) w Logz

(b) ew Logz
(d) wLogz
A S
() s+a

' : a
H:
() s +a’
b

s+a
‘d _ a
@ 5% +a°
Page 3 Code No. : 21148



-1

(=1) ea (<=5)
(@) Lt z—ax (i)
4 [ 1 } -
5Era)

W = ®)
© X 2 iy @
L(y)=(y adug 2

(@) sL(y) (<)

(@) sL(y)-y(0) ()

L (y)= (where y'= iy—)
: dx

(@ .sL(y) (b)

© sL{y)-y0 d)
Page 4

b 1
§ cosS—X ( ) — CO0S —X
2 i3, cos— (=)
e™
= D 1 Eyﬁ
a ) ? ces EI ) (IT) -a—2 CcOSs =
=] [ S ]:
'(1232 4+ b2
T=p7%¥
o b . 1
(a) cos—x (b) —cos—x
% a a a
o1
1 a : 1 bx
— o8 — d) —cos—
g oS ¥ (d) - .
- sL(5)+3(0) f(x) eramug (1,1 auaUNESELILL L QT GT e

,arrrrL_| arafled, f(x) e s fwi clfleurssssic GTEEI

1
(=) a, = (<) b,=0
SL(y)+ y(O) (@) a, #0 (IT) bn #0
1
Page 5 Code No. : 21148
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10.

If f(x) is an even functions defined in (-1,1),

then in the Fourier expansion of f(x), all

(@ a,=0 ® b,=0
© a,#0 (d b, #0
1,11
12 32 52

b w?
(1) ry (<=b) -

7 gl
(&) 12 () 12
i| EAls]
1 + -??- -5—2- 4+ ae =
@ % ® =

T Kz.
(c) I2_ (d) E

Page 6 Code No. : 21148

PART B — (5 x 5 = 25 marks)
nswer ALL questions, choosing either (a) or (b).

sin76

(@) Amd S -7-56sin’ §+112sin’ 6
: 3 sin @
~64sin® 0.
Prove: 81,1176 =7-56sin% +112sin* 4
.sin @
—64sin® 0.
Or

(<) cos® @sin® fg siné  Ger LG sefle

Qem_gra 6l fleyu B &S5,

Expand cos® 8 sin® @ in a series of sines of

multiples of 4.
(o) tanh (1+1)g G, spueens ugdsarmss Gl

Separate  tanh (1+i) into real and

imaginary parts.

Or

Page 7 Code No. : 21148



(@) i =A+iB aafls A® + B2 = ¢ Wrlry (=) &i: (D*+5D+6)y=e™, y(0)=0, y'(0)=0.

BlemiQl. |
Solve: (D2 +5D+6)y:e_x, given y(0)=0
If ix+iy = A+iB, Sh th t
o2 and y'(0)=0.
AZ +B2 — ef(4lb+])7r.\‘
-x, —w<x<0 : = o
1—cos2x (@) f(x):{x 0<x< aafld f(x)eg (-7, 7)
13. (=) L( x )gésa;rrezfma;. sSxXs7r

Qen_Gleuafludled ooy Ml Qgmrs edfley Qauis.

X _ L, 0
2 . s+2 _ Fourier series in the interval (- z, 7).
(&) L ‘:(52 +F5)ZJ DG HTEWT . '

Or

Find ! [ CERE
(s* + 45 + 5)?

(@) f@=r-x, g (0,7) @o_Qauafuder oM

14. (@) »"#3y'+2y=0, y(0)=1, ¥'(0) = 2 eram
UMEE6 s (& FLOGITUITL 1q 60GIT miGeve
LIDDE®S LeTUHSS S

sine Ggr_yms eSlfleyuBESeLD.

Expand f(x)=7-x as a fourier sine series
Solve  y"+3y'+2y =0, given y(0)=1 and
¥'(0) =2 using Laplace transforms.
Or
Page 8 Code No. : 21148

in (0,7).
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

nC; tan 8 —nC, tan® 0+ ....

16. (=) tann@=
() 1-nCytan®@+nC, tan’g....

@l

B, el

Prove that If  tan (g +ig)=cos @ +1i sin a, prove that
: = an® 7

tan n g — nC, tan @ -nC, tan® @+ ...

1-nC,tan®*@+nC,tana...."
Or

(<) cos 86 =128 cos® 6 -256 cos® 9 +
160 cos® 6 - 32 cos® +1

. i 1 a
@ 0:%’5+Z— i) ¢ == log (Z‘+5)-

ﬁ]mm@mémmﬁ);ﬁlch QLIETED LOTDDSES HTETS.
(@) x? coshax (ii) x coshax (iii) sin® 3x .
ereu blemLq.

Prove that cos 86 =128 cos® 6256 cos® ¢ -
160 cos* 6 -32 cos? +1.

Find the laplace transform of the following

i) x2 coshax (i) x coshax (iii) sin® 3x .

Or

b o i) © g

HITGH0TE.

. s . =il 1 » .
g @ B {(_324-_(12_)2_} W L (s+2)2}

Page 11 Code No. : 21148

17. (&) A+iB=tan™ (x +iy) erafled
1 x?+(1+y)
B==log | ——— 27 | qan 9,
4 gLc2+(1—y)2 T B

If A+iB=tan™ (x+iy) prove  that

2 2
B= 1 log {HM} .

4 7+ (1-y)
. Or
Page 10 Code No. : 21148




19.

20.

(1)

(=)

(1)

(=)

& y2y'+y=xe" Cuogyld (0) =0
y'(0)=0.

Solve y"-2y'+y=xe", given that y(0)= (0
y'(0)=0.
Or

g y"+2y'+5y=3e " sinx, Qe y(0) =l
y'(0)=3.

Solve: y"+2y'+5y =3¢ "sinx given thi
y(0)=0, y'(0)=3.
(0, 27) & f(x)=€" g Sy flifleursand Gl
Expand f(x)=e° as a fourier series |
(0, 27).

Or

y=cos2x g (0, 7)é sines Ggm_jrs ol
Qgul.

Expand y=cos2x as a series of sines

(0, 7).

Page 12 Code No.: 2ll_l
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YIIGAL GEOMETRY OF THREE DIMENSIONS

i who joined in July é017 onwards)

Maximum : 75 marks

(b)  (0,1,0)

d) (0,0,1)




. . W . =r GT 60T FLOGOTLIT
lenas Carensenser eTevfled D ®

(=) bl +mym, + 'nl ny, =0 (<) CoriCsr@

L om () @dlugeuepari

(<) 527’1‘2—:”2 & =) .
—— r is the equation of the
@) lm, i mn, " nlllz -0
lomg  mgn,  nylp (b) Straight line
L | (d) Hyperbola
Y. 6 3z -2

If ,,m,n; and l,,m,,n, are direction cosi 5 eramn Canligen Hens sse

two parallel planes then

@ Ll,+mmy+nn,=0 () (2,4,5)
(F) (6,4,5)

® L-M™_ M

l, my, n, ratio of the line

6 32-2 .
5 is

© lmy L L nlllz -0

lmy  mgny  nyl ®) (2 4,5)
(d) none (d) ¢6,4,5)

Page 2 Code No. Page 3 Code No. : 21262



‘Every line meets the cone in

x? +y2 ++22 +2x -4y +6z-T7=0 ey C?a;rreﬂ,'j.

en WL ererfl
2, -3 B8

(é'l) (17 27 3) (ééb) (_1) y ) 1 (0} (d) 1
@) G2 () (-1,-2,-3) 2 (menemudl 6 Lilg.wimeng
The centre of the I (=) .3
x2+y2 4422 +2x-4y+62-7=0 () 4
@ (12 3) ® (12 -3 ;d_;_e‘gree of the quadric cylinder is

' (b) 3
(C) (37 27 1) (d) (_17 - 27 - 3) (d) 4
Gamensldn sLoenLNC g Xy —ain Qg flfler  @evewr garmisaflen LEHGen oW
(=) 2 (=) O (<) o9 Lib
@ 1 () -2 ()  ggiileane

In the equation of sphere the coefficient of & oy of the centre of the parallel plane

of the conicoid is a

(b) Diameter

S e (d) None

© 1 @ -2 i' =21 eem &mbymedulaner SaTLD
e GCasr@b  glbiGener '" Qs (& Gsiidipg arafld Qeul (b
Yereflseatley abdls@L0.

(@) 2 (@) 3 =,

@ 4 () 1 @D

Page 5 Code No. : 21262



If the plane 2x+y=7 toches the

3x% + y% + 2% = 21 the point of intersection is
() ® (23,0
(©) @ (231

PART B — (6 x 5 = 25 marks)

1,2,3)
(-2,-3,0)

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

11, (=) (10,7,0). (6,6, ~1) womD (6,9, - 4)

yereflser @muss o Crm GCarar wpsGai

SIMDEGLD TS ST (H5.

Show that the points (10, 7, 0), (6, 6, - |

(6,9,-4) form an isosceles right

triangle.
Or

wpmd (ly, my,n,)  erem

@m  Gan()
Caremgens  ©)(H&L0S

(ll > ml 9 nl )
QaETEnsFaIHeneT 2 LWl
@en L’

Canlig e Hlangd QaTenseansenar &rams.

Find the direction cosines of the bired
the angle between the lines whose j
cosines are (l,,m ,n,) and (I, m,,n,):

Page 6 Code No. !

conl

| I‘.c'lx:l'yl’zl)' (*3,72,2,) OO (%5,54,23) eremp
etteflseir cudlwirs serédlan

......

Qgagyiid

Efg'i'ive the equation of the plane passing
t:l.nough the pOintS (xl)yli 21) 2 (x2;y2)Z2)
Eal.(x.')ry3iz3) -

Or

?'wy+4z=7 womnd  x+2y-32+8=0
d__f@ paraigaer Qeu (o, (1,~2,3) eran Lyererf)
J l;l_'ginai Csdbgid  gorsdlen FLOGTLIML g T
anehis,

t". tl}e equation of the plane through the
1,~2,3) and the intersection of the planes

=y+4z=7 and x+2y-32+8=0.

y +22+3=0 eranp sensded o erer Leire
8,3) -an Uil Yereflerw sreis.

\the image of the point (1,—2,3) in the

= x-1_y+7 2+2
2 1 1 B 3
Uan(aeErss Qe i Gnidlw ETS®S

#he short distance between the lines
._=z+2 x—l_y+7—z+2

- 1 3 2
Code No. : 21262




14.

15.

(=)

(=1)

rpm T k- Qarer Gamerd el x vy =z
, é.—z- = 7—2 = E eran Camligenar o erersdlw
Px* - 4y® +162° =0 eramm snib e QsmHCHTEH
9(x? + y2 +2%) = 4k” arep GamengHlan w PO e EL0ETUTL g et SIS,
uGHWer e erer Hmies. 3

A sphere of constant radius to p
through the origin and meets the ax
A, B, C. Prove that the centroid o
triangle ABC lies on the gy th@ line > =2 - %
9(x? + y® +2°) = 4k?. 32 72 T2

Or

aflurs Geoad WLOHMID o555 Gan()

A, B, C — & spda@wd crafler (p&CamenTid

Kind the equation of the tangent planes to

tho cone 9x° -4y® +16z° =0 with contain

PART C — (5 x 8 = 40 marks)

x?+y? 42" —4x+2y+22-3=0 "

i I"ﬂ ;I;_J St‘ h 1 1

Ganaens 25—y — 22 = 16 arcp orid G| ALl questions, choosing either (a) or (b).
Qaegid crans &T{H WwHmid CHTHD Lid D s pECaramgler dldrdlt Cem@aafier
L tnujuum@ﬂufﬂa) @enemriyd  epery  CamHiser

- yerefl eufluns Cedan erar sml(hs.

STEHT .

Show that the plane 2x —y —2z =16 {d

2 2 2 _ ~ e . ° o .

the sphere x .+y +2°—4x+2y+22 Wb, Siuereller =iECamdaedr @m swi
and find the point of contact. i ) .

b arans sml_(Hs.
yetefl O, &&sGan® OZ wpmid el
Gasremid a-5 celw GBI el W that the three lines which join the mid
ln of the opposite edges of a tetrahedron
| through the same point and are

oil at that point.

FloerLim(h x% + y2 =z%tan’ a erend s’

Show that the equation of a right ¢
cone whose vertex is O, axis OZ ai

vertical angle « is x? +y* = 2 tan” a,
Or
Page 8 Code No. i

Or
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17.

R saisgIrSlen BTG epamealll L ksl ax +by+cz+d=0 eremp sergglar 1Ggglueiiy
G Cam(® a,p,y,0 Gqx+by+cz+d =0 GTaTm sems e
Canamsans 2 (HeusGH g oid 2(aa, +bb, +cc,) (ax+by+ecz+d) -
cos® a + cos® ff + cos® y + cos? 6 = A . Gaf +b% +c2) (ax +by+cz+ d) erenp gerons
A line make angle «,f8,7,6 with the | BeseD aa figays.
diagonals of a cube then prove

cos2a+cos2ﬁ+00327+cos25:%.

@ (0,-1,-1), (-4,44), 4,51 w

Prove that the reflection of the plane
gx +by+cz+d=0 in the plane

G % + by+cz+d, =0 s the plane.

(3,9,4) .

@ (0.2-4), (L1-2), (-233) o) @Erbyvozed) =
(-3,-2,1) (@ +b2 +c?) (ax+by+cz+d).

@i (0,-1,0, @1L-1), 111 '
(3) 37 0) 0 ——y N = ——z — % GTGUT[D @5”@
yeraflgar @Cp geargdler iemowi i n
s1_(h& Cogib @UiLerelsedr <o)y 2 2

SETHS6IT FLOGTLITLIq GHGIT HTEHTS. ! : I
Show that the following points are copl " podlu ydreflsear  spSLLgHETan
and find the equation of the plane on W [N (TR v
they lie :
@) 0,-1,-1), (-4,44), (4,51

(3,9,4)

(11) (0’ 27 o 4) ’ (_17 1) - 2) > (_2) 3,:‘)

the condition for the straight line

ey -~ 2-2 meet the surface
- m n

(=3,-2,1) 4+ by? +cz% =1 in two coincident points.
(i) (0,-1,0), 2,1,-1), 1110
3,3,0). Or
Or

Page 10 Code No. : 2 Page 11 Code No. : 21262




19.

(<=3)

x+1 y+10 z-1 x+3:y+1:_~j

-3 L 8 - 2 ] —4 - 7
arann Gam@ser @Gy gergHer aDUD
Bneys. Ggibd el Qeul_(Ho yeraflenu
Sime  Qeded gersHlan  FETITL g el

g+ 9% 422 + 2ux + 20y + 2wz +d = 0 eTeuT

STEHTS. Baengens Qsrheusnsrer Hubsamearani srers.
, +1 +10 z Nogb,  (0,0,0), (2a,0,0), (0,2b ;
Prove that the line x—3 =l§—: . ( ) . (.a ). O "0-) eremp
Macr eul Qedvgud Q@ Carariigar CoGe
x+3 _y+l_z- - are coplanar. Find WiMdsLuC Qeter  GaTligear  QsT
-4 7 19

their point of intersection and the equil 1) LG

] . .2 L
of the plane through them. WUl e b n_[c2 —(a® +b? +c2)n2]é

x2+y2+28-2x-4y=0, x+2y+4d
aarn el LgHan euflwmseyd, 4x + 5y the condition that the

d line
G - BETE®S Qsr@D Cairi y-b z-

where 12 +m?2+n?=1
FLOGTUML_lg HETU|LD STEHTS.

touch the sphere

Find the equation of the sphere which | byt 2% o+ BT Oy = sl

through the circle x* +y* +2° —2x -~ 1§ Wre are two sphere through the point

), (22,0,0), (0,2b,0) which touch the

i line and that the distance between

x+2y+32=8 and touches the
4x +3y =25.

Or

Page 12 Code No. : Page 13 Code No. : 21262



20.

(=4)

(<3)

ax® + by® + cz? + 2fyz + 2g2zx + 2hxy = 0 al
soerun@® Goreul L sblear GHLusHI
Blupseereni snans. G SEHS Gat.
FLOETLNL_ g GEL|D, 2 585 CararsenSILLD &6
Find the condition for equi
ax® + by? +c2® + 2fyz + 2gzx + 2hxy = 0

represent a right circular cone. Obtain
equation of the axis and the vertical ang
the cone.

Or
(a,0,0) (0,a,0), (0,0,a) erenp Lyt
uLPIWINS QeoILD QUL &S 2 56i cuaner(el
Qanerr. ChiTeul_L &@Gmmuﬁlein FLOGITLIN!
ST,

Find the equation of the right cit
cylinder described on the circle throu
points (a,0,0) (0,a,0), (0,0,a) as a g

curve.

Page 14 Code No,
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le No. : 20842  Sub. Code : GMMA 5 B/
GMMC 5B
| ((BCS) DEGREE EXAMINATION, APRIL 2018,
) Fifth Semester
‘Mathematics/Maths with CA — Main

e — COMBINATORIAL MATHEMATICS
(For those who joined in July 2012-2015)

ree hours Maximum : 756 marks
PART'A — (10 x 1= 10 marks)

I Answer ALL questions.

0 the correct answer :

il ‘n’ Baraperer Qsmit ereruigy 0 wpHmio 1
n Gess Garrenay. n=4 oretilev
-"ergggmm Qg6 @) H&EELD?

(=) 2

() 47



digits each of which is O or 1. How many su¢

In how many ways can gix  persons

A BC D EF be paired off?
(@) 3 ) 6

A binary sequence of length ‘n’ is a string of

sequences are there when n = 47
s

(@) 4 by 2" () 12 (d) 15
© 2 @ 4° | eH 3 x 3 s sgrsHe edrer e mlusaldn
et Em S
n . .
(n*Z) i (@) 2 (<) 3
{ i (&) 9 () 16
i) —2—n(n +1) (<) En(n -1 The number of elements in a 3 x 3 Latin square is
-1 it 1
(&) nn-1) (i k) @ 2 . ® 3

The value of ( " 2] is ¢) 9 (d) 16
n -

wppflupy  Csress  eleTH —_—— eTan
B & w&%&bu@m.

pI) LTES (<) B

(@ nmr-b (d) n(+l) |
?)‘I_‘ 2 mefldensgl () oD

() %nM+D (b) %n@~D

A, B C D EF <fu 6 Gursmer T gonnected graph with no cycle is called a

auflsafled @) yetnig yedrive AN & (pigUD?
path (b) walk

(=) 3 (<) 6
igolated (d) tree

(&) 12 (F) 15
Page 3 Code No. : 20842



n-@ew&s Qp@'srsém QBTLTHENET SHEMLO&ESHL LweaL(pl

6T GBUT & GIT
(=) 01,23 (<) 1,2,3,4
(@) 1,357 () 1,2

;]'_-Fhe rook polynomial for a 2 x2 block | i8

( 1+ 2x+ %2 (o) 1+4x+2x®
The numbers used to form n-digit integ

| L
©) 1+5x+2x" (d 1+3x+x°
sequences are i

(@ 0,1,23 b 1,23, 4 _" wdogflar  (pqeiled (b, v, 7,k A) eugeuamolibe,
© 1,85,7 @ 1,2
) b=v
‘n’ GPSOsdr  edaen e N @) ()
e BRI () b2v
(@) n! (<) 7 ' lgher's results is for a (b, v, 7, k, 1) configuration,
@) (-1 (r) n(n-1)
' . (b) b=v
Let there be n symbols. The value of N(
d b>v
(@ nl (b) n =43; r=k=7 opg A=1 PHu wdiyser
© @®-D! @ n®-1 i (1.0 EpeTés Hemid
(<) Bossng
2x2 &l tb [— ~aht emds LivgmIILE Garene! (F) @eweas gglldvena
A finite projective plane with
(1) 1+2x+x () 1+4x+2x ‘m43; r=k=7 and 4 =1
(@) 1+5x+2x° (W) 1+3x+x* (b) s no
‘may be a (d) none of these

Page4  Code No. : 20
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PART B — (5 x 5 = 25 marks) (<)

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

\

11, (@) x+y+2z=8 gam &waun_igHd %?‘ﬂuld)
@oer (p(yg eTatr Sreuser erésman 2 eiaren?

How many solutions are there [

non-negative integers of x + y+2=87

Or

n erelg @@ WNens (pp eran erens. (1+ 1)

.| )
eremLgen edfeunssgdad X -6 Gamsid (’J
Blmieys
Let ‘n’ be a positive integer. Prove that (i
coefficient of x” in the expansion of (1+4

. U

10 yereflaer Guebd egeiGeumm draflufian
>5 QE@ELNY G e eUamrs. G i
auanglAH & @ (PeLWITET LITHSSID el

12. (=)

Draw a graph with 10 vertices each of dej
> 5 and find a perfect matching for it.

Or

Page 6 Code No. : 2

) Caiigpd-losgss sssieusmss sl Hlepd.

r<n eaafldd rxn offar  Cediussms
(r+Dxn esfer Qocicusons BUigésmd erer
HlemLa.

If r<n then prove that any rxn Latin
rectangle can be extended to an (r+1)xn
Latin rectangle.

a, =da,_, —-6a,_,,

aratléd a, -m& sras.

. n=3 wHmWw a =a,=1
If a,=5a, ,-6a,,, n=23 and a =qa,=1
then find a, .

Or

ghen aanaflémasaiicr 0-o Qaram@w 0, 1, 2,
S bl erammaer QaneiL  n-@Qoés  eren
auflengseflar eramreniGeana sewr.

Find the number of n-digit integer sequences
that are formed using only 0, 1, 2, 3 which
contain odd number of 0’s.

e Loimtis Garaeuenw eueywm. 2 X 2
Lieanguiler LoQIMILILG Camencuanuid sTer.

Define a rook polynomial. Find the rook
polynomial of a 2 x 2 board.

Or

‘State and prove the principle of inclusion
exclusion.

Page 7 Code No. : 20842



=

Let A be a set with n elements. Show that
the number of subsets of A with v’ elements

15. (=) G aumyuLiser Ubd Sl GOl euenrs.

Write a short note on block designs. is (n] . Show also that the number of subsets
r

Or of Ais 2".

(@) waeyn S oiéss HETD GTanmmed ereme? BN

. _ (=) Spssaii @sEs Hé samssnE 2 s LS grey
LIGHTL|&ETT ULTene ?

& TEH0T.

What is a finite projective plane? What are A B C D
g )}
the properties of it? als 7 15 12
PART C — (5 x 8 = 40 marks) bls8 3 9 10
Answer ALL questions, choosing either (a) or (b). cl4 14 2 5
‘ d| 6 3 1 14

‘16. (@) 26 arpsgissafier arggmaen S er(pss) QUTTEH eSS
Sar@i  eumeug (1) Agodssiulne Find an optimal solution for the above

| (ii) gdasiuLrefiL e DI OESHETLD ? assignment problem.

A B C D
In how many ways can a 5 - letter word be

formed from an alphabet of 26 letters i alb5 7 15 12
repetitions are (i) allowed (i) not allowed? pls 3 9 10
Or cl4 14 2 5
(=) sewrlh A - odTer e piysd 1 eTes. Sl d|6 3 1 14

A-® 7 opuusdr Qararl o L sanbisa 5

r

» . n M . i .
GTGUaTEuT) e & (r} e Hlemld. Gogud  senil ".;&Qbm@%ﬁ)mgmww@ﬁ@lm&

Q. .
: ’ : g : . : > an ove marriage theorem.
A —ar ol saisalar aanafléms 2" @ State and prove marriage theore

Hlemia.

_ , Page 9 Code No. : 20842
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18.

(1)

wuLemss  Gariflar . pisTey QgrmAene
apd &

Write the recurrence relation for the
Fibonacci sequence and hence solve 1it. '

Or
HTILOTHITET LDIT(D Dol &5(@Th S EHTE G5HTHDS au(me
Derive a formula for derangements.

(=) Qegflan Coppsms s Hmes.

State and prove Fisher’s theorem.
Or

. (=) agup verell gersden LB&GMmE Dianflulaners

S TGOS,

Find the incidence matrix of the seven-point
Qp(H  FTHTHET 8x8 &ZITBS Lan&&sE plane.

LIS Careneu SIS

Find the rook polynomial for an ordinar
8 x 8 chess board.

Or

@ Guoemenit 055 per a6 A,B,C, D E -
sobg Couamesen a, b, ¢, d, e-5@ &S0 Goil
Cauan@id. 4, b, c-5@ ghpei . B, a,c-
GHOHEUT DIQC. C b, d e &5 FHOGUT S|
SPESHDGD FHpalT E. d-s@ appasi =i
aafle)  esfluiEEnse ghmeurn  GTHHMl
auflsefier Gass0H GQauiuiemb?

The manager of a firm has 5 employees Lo
assigned to b different jobs. The men i
A B.C,DE and the jobs are a,b, ¢, dy

He considers that A 18 unsuited for Jo
b and ¢; B unsuited for a and ¢. C unsui
for b.d and e D suited for all &
E unsuited for d. In how many Ways can
assign the jobs to men according to
suitability?

Page 10 Code No. : 208
Page 11  Code No. : 20842
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%o, (CBCS) DEGREE EXAMINATION, APRIL 2018.
Sixth Semester
Mathematic.s — Main
LINEAR PROGRAMMING
(Also common to Maths with CA)
(For those who joined in July 2012-2015)

M Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

L peopulled gp(iHUle SHII seansdlean ellanLsmen
1 _u)rrgﬁ]ggaﬂeiﬂ Tamentsms ————————  AUS
s (Soueio(HILD.

(<) 2

() @eneuGuigiLolerene.



A LPP can be solved using graphical method if il - Quflw M - pepuiier mEILWIT

has ———— variables. . : Al S
oh 5 T (1) SbCeraey penp () FITETE (PEDD
(ST | (d) * None of these (@& Bopow o () Goatugiiooa.

" The another name of Big-M method is

(a) Simplex method
() Charne’s method

Slg L Sieyseflen crewrentléans

!
(1) mn () .
n! () Two-Phase method
n! m! _ None of these
@ (n-m) A s (m-n)

The number of basic solutions in a system of n

equations and n unknowns is @(meno (=) ps6menin
O ®) ﬂ" _. 2 500D (FF)  eTevamauwinmag.
i fho dual of the dual is
© @ - Dual Bt
m! (n - m) n! (m —n)
Optimum (d) © Unbounded

@® sLOUUTE < arandlmpsme Caissu@b wrm
(<) Gsmiey (<) 2uf iy Qus@eUTSSI6 SarTéE swomang) orale
(&) bl (7)) Qewpens.

The variable to be added in the constraint of thi
< type is

(a) Slack (b) Surplus
(c) Positive (d) Artificial

i) Qurss @ouy > urssstema
) CQurgs Qoo =0

)} Gurss QY = durgssCaome
| Grsss Qsway = 0.
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A transportation problem is balanced if QO 95580 sansdled 4 plser S Geumevse

(a) Total supply > Total demand ﬁ'@;iﬁsné). Qursg egssEMHaaicn cravrantlsams
(b) Total supply =0
(¢) Total supply =Total demand

(d) Total demand =0

(=) 3
(m) 12,

Il an assignment problem has 4 workers and 3

@ CuTsEUTEES sansdler bl FTHEWLS &l Jobs, the total number of assignments possible are

STEILD (WPeH ———— (POD.
(=) VAM (<) MODI ®) 3
(@) Euler () Horney. @ 12

method is used to find the initial basi
feasible solution of a transportation problem.

@ VAM (b) MODI
(¢) Euler (d) Horney
20 (6806 sansdar 2 s Siald o@m Bl
Soeg  Hradld  Qmesteudrgwu & ES Iy

CTERTERT| SN G:
(1) e (<) Qe

(@) ygub (%)  @eatugifidma Total elapsed time + Total working time

problem, a given row or column

number of assignments. Tots
(@) One ()  Two None of these.
(¢) Zero (d) None of these

Page 4 Code No. : 208 Page 5 Code No. : 20829



11.

12.

PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(=1) e LPP-g cuenguiid gpeod Sr@d (peppentl
efleurl.

Explain the procedure of solving a LPP by

graphical method.

Or
(=) @m sansder samils SeLUbDEG WLIHY
LIlq &EET 6T(LpSI5.

Write down the steps usually adopted in th
mathematical formulation of the problem.

(=) euanywimy Slgliueml g  $ie], DfgliLiel
s Biay, A S

Define:
solution, degenerate solution.

Basic solution, Basic feasibl

Or
(=) efleufl : Agmiey o), 2 ufl wrd, Cewhens wir

Explain: Slack variable, surplus variahl
Artificial variable.

Page 6 Code No. : 2054

(1) GérmeumLd TS @)WmL 6T(LHSIS :
BESmiownée : 2 = Tx; + 10x,
10, +13x, > 50
Tx, + 9x, < 40
3x, + 5x, = 20
X, X5 2 0.
Write down the dual of

Minimize z = 7x, + 10x,

10x, +13x, > 50
Tx; +9x, <40
3x; +bx, =20

X, Xo 2 0.

Or

Explain the Dual simplex method.

@'G'UT@J@L’D Cuns@eursss sasdlan oMb
- dliguuanL s Siener au CuonE epaa wpanpuils
ATETS.

2 3 11 9 8

(S 0 6 1 1

| 5 8 15 9 | 10
7 5 3 2

' Page7  Code No. : 2082¢



(=)

156. (=)

Find the initial basic feasible solution for the PART C — (5 x 8 = 40 marks)

following transportation problem using
North-West corner rule:
D Ds D3 Dy

(&) euenyuL b eparld Sir :

O1 2 3 11 7 8
Os 1 0 6 1 1 LSL'JQu@LoLorré;@: Z =2x, + 3x,
Os 5 8 15 9 10 % +x,<30; x,>3
7 5 3 2 %y £12; X, — %, 20
x, <20; X, x5 2 0.
Or
Solve graphically:
VAM wpenpenws efieu.
Maximize: Z = 2x, + 3x,
Explain VAM method.
X +%, <30; x,2>3
2816816 samsdlenar edeur. o< 12; X —x, 20
Describe an Assignment problem. %, < 20; %, %y 2 0.
Or Or
m Couenevmer wPpmId 2 @Qubdlymi AibQeréa popie &

aflesiu(Rssd  sarsder 2§50 S R
sramsame adlaufl. BLUQuBwLLNEE : Z = 45x, + 8x,
5x; + 20x, < 400
10x,; +15x, < 450

X, X5 2 0.

Explain the method of obtaining an optim
solution for a sequencing problem with

jobs and 2 machines.

Page 8 Code No. : 208 Page 9 Code No

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

. 120829



Using simplex method solve: Using duality solve:

Maximize: Z = 45x, + 8x, Maximize: Z = 3x, +2x,

5x, + 20x, <400
10x; +15x, < 450

X, X9 2 0.

X +x, 21 x4+ x, <7
X +2x, <10; x, <3

and x,, x, 2 0.

17. (=) @ uEd Hleoudd &i:
B&APlusnés: Z =3x; +x,

@ CuTEEGISHS sansdler 2 550é STal sTawr
2 5a|Lb Gomg wpenpan efleurl.
Explain the MODI method for finding the

optimal solution to a Transportation
problem.

X +x, 21
2x, +3x, 2 2

%, %y 2 0. Or

Solve by Two-phase method: ) e CLns@aITsE)s saddman B

Manimize: Z =3x, +x, Dy D» Ds @muy

X +a, 21 7 3 4 2
2x, + 3x, > 2 2 1 3 3
%y, X9 2 0. 4 1 5 5
4 1 5
Or

W e
(<) @oeweowul uuau(GEHs Si Di D: Ds Availability

BLGU@mLLTEE : Z = 3%, +2x, 7 3 4 2

X +x,2L x +x, <7 2 1 3 3

x +2x, <10; x, <3 4 1 5 5
4 1 5

LHMD X, X, = 0.

Page 10 Code No. : 2082 Page 11 Code No. : 20829



19.

(=) epmGefluen @HEdl O wopwlie 0g&ESC 0

sensdlaans Si :

I II I11 v \Y
A 11 17 8 16 20
B % 7 12 6 15
C 13 16 15 12 16
D 21 24 17 28 26
E 14 10 12 11 15
Solve the Assignment problem
Hungarian Assignment method:
I 11 IT1 v
A 11 17 8 16 20
B 9 7 12 6 15
C 13 16 15 12 16
D 21 24 17 28 26
E 14 10 12 11 15
Or
(=) Weweugpld Lwewtd Qe elbuenemunen

HENEE DTS S :

Mo aQwme

A B (8 D E
) 4 10 14
12 o0 6 16
16 14 00 8
24 8 12 o0
2 6 4 16
Page 12 Code No. : 2082

Solve the following Travelling salesman

problem,
| A C D
A 0o 4 10 14 &
B 12 0 6 16 4
C 16 14 0 8 14
D 24 8 12 0 10
E % 6 4 16 @

Siiée :

Couenevaer
]

Jobs

A
1
C

3

W Q) = o

Or

Page 13

§Gu6m|1uub o Spssrgmd 2 Geume
5 Qupdliusdar aflasiu@sgid sarsdmans

Quindlyriger

B C D E
2 3 5 1
A D FE B
4 2 1 5

O SO v e

Machines

C

3
D
2

L
Use graphical method to solve the following
BJ.'ib'bs and 5 machines sequencing problem,

~ oo g
oo~

Code No. : 20829



(<) YGenmaumd auflaveiLBisse savslanars S :
Gouener: A BCDEFGH I
Quidgiusar: m,: 25496375 4
m,: 6 8743933811

Solve the following sequencing problem:

Jobss: A BCDEFGH I
Machines: m, : 254963754
my: 6874393811

Page 14 Code No. : 208




Reg. No. :

@ No. : 21133 Sub. Code : JMMA 11/
JMMC 11

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2018.

First Semester
Mathematics — Main
© common to Maths with Computer Application)
CALCULUS

/ _‘(;'_For those who joined in July 2016 only)

Three hours Maximum : 75 marks

SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

yoose the correct answer :




the curve
of

, asymptote .
The radius of curvature of the curve y=e" alll 2y =3axy 18

point where it crosses the ¥ -axis

® x+y=a

@ 1 ® 2 @ x+y+a=0

1 2
© 242 A n ' Gl
c ® V2 Vj:udTGTﬂUJITGﬂQI sapered arailey ohok

RO QULLSglen b 7 aTafied e euamaray <L
1
(@) r (=) -
T (=) 7
1
@ r () =

r2

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

@ r (b)

Gdgrenas AsTHCaT()
L L F &
(=) x+y=0 (<) x+y=a s ="

(®) x+y=3a (F) x+y+a=0

Page 3 Code No.: 21133



The curve x2y? = 42 (x* - %) is symmetric wil|
respect to

5

(@) x-axis ()  y-axis 5 (b) 39
2

(© (a)and (b) - (d) none 3 S
32 b ==

xy =c? TGN QUEMaTELGH I} T80 Qunyj 5 5

FL&& eng). '

(@) 28 % (ec)ix =

() ¥=x aanp Cam() -

@) (=) opois (<) B Jron: (e 6[ f(a - x)dx

(7)  ggldame

The curve xy=c? is Symmetric with respect (s
1Y

(@) the origin (b) the line y=x

)

(©)  both (a) and (b) (d) none Wiy -
2sin‘sxdx= ° 2
0 (]-f (x)dx ® j L

i (@) 22 ] 0
> = * e : [#taix

32 32x |£(x - a)dx @ a

@ 2 (m) =Z ! ;

Page 5
Page 4 Code No. ; 21133
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9.

10.

ra=

(o) V7
() E

Q)=
@ Wz
© =

1
J.x7(1 = .'X:)S dx =
0

718!

YT

7'8!
(&) Em

1
Ix7(1 i x)8 dx =
0

718!

(a) —F

718!

(© W

(<) 1
(m) A1)
® 1
@ Ay
(w) 0
15!
16!
w &
15!
@ 89
16!

Page 6 Code No. :

21138

_ SECTION B — (56X 5=25 marks)
wer ALL questions, choosing either (a) or (b).

xt + y4 =2 erevim cueneTeUanFUAlel GUENETEY SO
1, 1) erenp Ljerafiudicd Satr.

Find the radius of curvature of the curve
x* + y* =2 at the point 41).

Or
(&) r=oa(-cos g) aremp Qgﬁ@%mmmuﬂs&r p-r
FLoGTUIT(H) STEwT.

Find the p-r equation of the cardiod

r=a(l-cosf).

x3+x+y=0 aam

(&) ¥ - 6xy? +11x°y -6
cuenarauayudien Qsraad an@@asn@a;s'ﬁ SITGHT.

Find the asymptotes of the curve

ys—6xy2+11x2y—6x3 +x+y=0.

Or
&) xt - 2ax’y - axy® +a®y* =0 ST
euenaTaenTudled opHlufley @D eueswITar
Gnop Wb BHAGD aané s[O3,

Page 7 Code No. : 21133



Show that at the ori

gin there i
of the second

S a single cusy:
Species on the

x* - 2ax2y _ axy? + a%y? =

curvg

G nemdospu e aailo T'(n+1) =n!
1
13, (s) FHOI uenaren ellems; 5. @ plm,n)=pn,m).
; . Prove : .
Explain the cycloid, @ If n is a positive integer, then
1
Or r(n s 1) = n!
(=) (@? + x J)y=a’x ) eueneTeLEmIEL euan s @ plm,n)=pnm).
Or
Trace the curve (g2 + x%)y = g2 x
1 1\"
w) SaEAEs J.xm (log;) dx.
14. (<) f(x) @ ROMDE &ML erenfleh ff(x)dx 0 0
1 1 n
GTES &ML (s, Evaluate : Ixm (log ;) pal
0
If f(x) is an odd function, thep prove that SECTION C — (5 x 8 = 40 marks)
X)dx=0. :
ff( e wwer ALL questions, choosing either (a) or (b).
. o G
Or _ ) y2 = 4ax erem uuwmmwﬁﬁm FRIGSS!
il Gum@ﬂ'@.lmu 5[]'60"6T-
(<=2) f sec” x dx -¢ir EBES GSEib s,

2 _ .
Find the evolute of the parabola y° = 4ax
Find 3 reduction formula for f sec” x d

Or

Page 8 Code No. : 21133
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2c 1M GUENETEUETEn U GUEN TS,
(@) x=a(@+sinb),y = a(l ~cosd) aramp Sy ('g.&) r? = a’cos26 erend

cueeTWilen eUENETEY S TLD SmeT. P o e earve 2 = a?cos26.
Find the radius of curvature of the cycloid
x = a(@+sind),y = a(l - cosb).

ra

Si) LHIIGS: logsinxdx .

17. (=) 2x* -5x%y® +3y* +4x® — 6y + 2% + 2 — ]

2xy +1=0-a ;
Wde6ieus Qgreanews QsTOCHTHs6r ST, ‘ s |
. ili Evaluate : jlogsmxdx.
Find the rectilinear asymptotes of ]
2x* ~5x2y? + 3yt + 458 ~6yPxl 4yt _
2xy+1=0, Or
) x2 +y2 + 22 =a® eem CaratsElen Nend GTesT

5 mxyz dx dydz -g wHLIAES

(=) x*-2ay° -3ay® —2a°4% +a' =0 GTGNT() :
Evaluate Hjxyz dx dydz taken through the

positive octant of the
o2 4yl + 2t =at.

auemereuanyuller Qi el L Lereflsaner SIS, e

Examine the double points of the curve
xt - 2ay® - 3ay? - 2a%x® +at =0.

T(m)r(n)
) B9 : Almn) = Fe " hy

x?+1

18. (=) y= 5 lcrsirrg)memmmsmqmmmmw.

Lani _ L)
Trace the curve y = e Prove : f(m,n) = T(m +n)
x -—

Or Or

Page 11  Code No.: 21133
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(=) wHUNDS :
z/2
@) j sin” G cos® 9 dg .
0
/2

(ii) j Vtanade.
0

Evaluate :
7/2

@ _[sin7 Bcos® 6de .
0

/2

(ii) j Vtan6de .
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:0ode No. : 21152 Sub. Code : JNMA 4 B/
JNMC 4B

lI.(;. (CBCS) DEGREE EXAMINATION, APRIL 2018.
Fourth Semester
Mathematics/Maths With CA

Non-Major Elective — FUNDAMENTALS OF
STATISTICS — 11

,n (For those who joined in July 2016 onwards)
Fime : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

| Qream® uaTUsmeT UHB g &G Gung Qwrsg

9| 6n e Ol eUERTE 6T

(=) 4 () 6

@ 9 () 3

When we study two attributes, the total
" frequencies are

(@) 4 (b) 6

© 9 (d 3



2.

N =500, (8) = 300 erefle (B) =
(=1) 800 (<) 200

(@) 100 (m) 50

If N =500, (B) =300, then (B)= —
(a) 800 (b) 200

() 100 @ 50

Hres] whpid ere i @ G eramsaflen QL
sma

(=) Queradl GASL @ erapr

() Seor GRS G arair

(&) wriayed e gQeuniis @S G erain

(m)  Qs6val GBS ereior

Geometric mean of Paasche and Laspeyre indey
number is

(@) Bowley index number

(b) Fisher index number

() Marshall Edgeworth index number
(d) Kelly index number

Page 2 Code No. ; 2115

Slipssioner GBSO aeflen L. LTafuier GO QLeqor

Zplqo 2 p1Qo

x 100 100

i) Z:po% () ZPlQl Spa
2Py, 40 ) 2P 0

). 2 Poty & 2 Pod, T Podo |

With usual notations Paasche’s index number is

(@ ZB%,10 gy ZP 00
Z Dboqy z bq,

(C) Z plql x 100 (d) Z plql x 100
Z Doq, Z Poqy

Eisered) @AuS B erewor

(o) 2P (@) VIxP

(&) % (FF) V9o X q;

Bowley index number is

B L - P ® IxP
(C) '(b_;—q—l (d) Vqo % gy
Page 3 Code No. : 21152



6.

aupssinrer GHuSGHseNar Lig. miage @i Gl e

7"
2. P14, . 2. piq,
(o) 2Podo 2 P9 100
2
(%) Zplqo + zplQl % 100
2 PoQo + 2 Pod:
2 P19, " P I B,
(@) zpo‘lo 2 Z})Oql % 100
() \/Zplqo r2pd g0
2 Podo + 2 Dot |
With the usual notation, Marshall index numbef
1S
2 P19, 4 IYULR
(a) 2P ZPod1 00 i,

2

(b) Zplq() i Zplql % 100
2 Podo + 2 Pot

2. P19, o 2 Py
© =L - 2P0t 100

-

@ \/Zplq”ZPIQ1 % 100 r

2 Polo + 2 Pods

Page 4 Code No. : 2115'.[;:

o185 Glecueilius @muic G awr?

(=) GQuared () umaf
(@) emeviQuir ()  Negm
Which is the ideal index number?
(a) Bowley (b) Paasche
(¢) Laspeyre (d) Fisher
GO G Lo TS HLUE
Gemgenenanwt lenpGouhmid.
(=) Guerall () TTEGE
(@) Yegr (rr)  @eweu ergia|bldvane

index number satisfies Time
Reversal test.

(a) Bowley (b) Marshall
(¢) Fisher (d) None of thee

y=ax+b aep CriGsmeL Qurmsgieisnsemen
G(LpTEIGEF FLOEMTUIT(HGFHET?
(=) aXxl +bYx, =% xy, wpmid
aXx, +nb=2%y,
(=) beiZ BN e XY, LDHMOILD
b2 x, + na=2Xx
(@) aXxl+bXx, =Y xy opmib
b2 x, +na = X x;
(|‘.]:) bzxf +a2xi = ley,mﬂ)@'m
a2x, +nb=3%y,

Page 5 Code No. : 21152



10,

For fitting a straigl

! lwul S Alre

(@) axxl+bXx =3 xy and

fknﬁ Wer

L (<=1)
ayx; +nb= )y
b) bYxl +alx =Xy and
by x, +na=2. %
() ayxl+blx =2 xyand
by x, +na= 1%
(<25)

) bYaxl+alx =2 xy; and

@y x +ab= 20y,

i

i AP s & S

EL ¥z Granicy FmLn ©)(Hioly. ClemeTens cTamnlg)
{

2| ) ¢ S AL N

(=2 (@) 2 d; Qumow

N 50 2.2 YR - — 42 - .

(@) Zd Hmw (/) 2 d Glumob

If d; =y —f(x;), then the prin

sSguares is

(@) 2 d;, mindy

(@ Yd’ minimum ()

PART B — (5 % 5 = 25 marks)

I

¥

ALL qu oie, CHo

(4) = 80, (B) =100, (4B)=70, N =250

ereofled @)midl @ e (@) Bl () 6.1 6T0TS:6H6Td S TET %,

Given (A)= 80, (B)=100, (AB) = 170,
N = 250, find  the ultimate class
frequencies.

Oe

(AB) = 100; (aB) = 80; (AB) = 50;
(aff) = 40 aTeuTl ey Gomoen, erd)rnen D
i) sag)@@_lmfora‘;;@bmﬂl,,pb, Quongs gl ('2\175|r<é36mamufo

et (Hidlig..

Given (A\_l:?) = 100; (aB)=80; (A8) =50

d = : .
tive clagses

(af) = 40, find nogitive and negat
)] [ (’

and the total number of observations.
GO TS o Lammebiysenen eflaui,

o e
o1 naex

Explain the characteristic

numbers.

Code No. : 21152




(<) eorav@wfer @Hlui QL emanant sem (..
QUL seT  SiigoraraBLD  sHCLT®SW uHLID

e  Hlenew 2GR laney

A 10 3 8 3.25
B 20 15 15 20
C 2 25 3 23

Find Laspeyre’s index number

Items Base Year Current Year
Quantity Price Quantity Price
A 10 3 8 3.25

B 20 . 15 15 20

C % 25 3 23

13. (=) Querelluden @Hluil G _eirenenr smeins.

QuimmL_ser <319 LOITET GU(HL_LD sHCUTENSW GU(HLLD
Y aflleney 3|66y clilenev

A 15 1 15 2

B 15 2 30 3

Find Bowley’s index number

Items Base Year Current Year

Quantity Price Quantity Price

A 15 1 15 2
B 15 2 30 3
Or
Page 8 Code No. : 2115

(=) wriraged GOUILQ eremanant areimg
QurBLEST Do qo p,

q1
A 1 10 2 5

Find Marshall index numbey
Items po qo p, ®n

A 1 10 2 5

B 1 5 4 o

(=) 1992-1b m@'—g@ﬁ)&mm

GO QL eRTenanT sragra;. fesgen

QUL LD <& Cargienio Lomey
clane Hemey eleney Slatey clilened wjamay

1988 9.3 100 64 17 g4

5
1992 45 90 37 10 ~ 2.7 3
Calculate Fisher’s iy
o gg(:zu r's index number for the year
ear Rice Wheat Flour

Price Quantity Price Quantity Price Quantity
988 9.3 100 6.4 11 5.1

5
992 45 90 3.7 19 gq 4
Or
Page 9
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(<) Doy X Do =1 eram Gogflen @HluiL 6L etremnlAEEE PART C — (5 < 8 = 40 marks)
01

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

. N :
- W (=) (A=()=B)= (6) = 5 arafie> (AB) = (ap)
P that pg, x pjp =1 for Fishers indoX
rovz C araneyd (Af) = (aB) eraneyid s (.
number.

I

i N
. . , Given that (A) = =(B)=(f) ==, sh
15. (=) &G Qar(hH&sLulL®alsE ¢ Cpr Gamenl & ( ) (a) ( ) 1)) 5 show

A that (AB) = (2f) and (48) = (aB).
x 0 1 2 Or
y 21 35 54 \ (@) 2@ QLéfo eerar 500 yamsefias 172 Gui
' ' ETOTTUTD STESLILLL cuiser. Cugid HLILE
Fit a straight line to the following data i ahsgs Osrar. 178 puisefles 128 Guir
£ 0 1 2 BIGSILLLITEGT  crafléd  argsemen  pUTSET

@  sOLUS aREsTLS FTESLILLTSTSET
y 21 35 54 (i) seOYSH o(h5al BTESUILLTSEUTEET
Or (i) sOUYS TOEETLE STEHEHLILL L auTaeT.
() ¥=a+bx T CpiGasm_an 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

Find the normal equations for fitting a} attacked (ii) inoculated not attacked (iii) not
inoculated attacked.

Qur(SGleuSDETET RUBIGE  sweatun(hEemer

HITGHTS.

straight line y = a + bx.

Page 10 Code No. : 21152 Page 11 Code No. : 21152



Find the missing price in the below data if
the ratio between Laspeyer’s and Paasche’s
index number is 25:24.

17. (=) &G Qsr@ssuul L eupdlhE @meaudur wbmoi
ureflufen GHluil QL emsener ser@Hi.

QuimmL_sar <3| 1q.LOTEH GL (ThLLD sHGLTaMSL G‘J@‘—"? Commodities Base year Current year
dlewa  sieney adapsy Siare] Price Quantity Price Quantity
A 2 10 3 12
= i 16 6.5 11 A 1 15 2 15
¢ S 5 4 16 B 2 15 = 30
D 7 21 9 25 Wy (o) £Gp Qen@sstiulL denhsEsse Auardiden
B 3 11 3.5 20

GO Gl emenewnt s,
Find Laspeyer’s and Paasche’s indé

QumpLser  Sfglomer au@BLLd  SHCLTMSIL GHL LD
numbers for the following data.

oflemew erey  eflena 0T (oY

Commaodities Base year Current year
Price Quantity Price Quantity A 2 8 4 6
A 2 10 3 12 B ) 10 6 5
B 5 16 6.5 11 C 4 14 ] 10
C 3.5 18 4 16 D 2 19 2 13
D 7 - ? 25 Find Bowley's index number for the
B 3 1 3.5 20 following data.
Or Commodities Base year Current year
(1) &4 1D elaursetellimha eomeollwT | Price Quantity Price Quantity
ST e @Sl g G A 2 8 * 4 6
(@ jjg,mb Gl (i e meven S STeRTS. B 2 1o 6 5
QTG BET D Lomen eumLLd  BLrurae(h o) 4 14 5 10
eilenay  BieTey  eYeney  DIETEY D 3 19 5 13
A i 15 2 15
B 2 15 - 30 Or

Page 13  Code No. : 21152
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(=) &G Qsm@&siul L efleuybisErsE mayela

GO QL_eHrenemnT &Tes.

Find Fisher’s index number for the following
data and show that it satisfies time reversal

Qumr(mL_seT 2016 2017 test
v jete) alewe  ieray Commodities A B C D
A 20 8 40 6 Base year quantity 12 15 24 5
B 50 10 60 5 Base year price 10 7 5 16
C 40 15 50 15 Current year quantity 15 20 20 5
D 4 20 40 & Current year price 12 5 9 14
Find Marshall's index number for the Or
following data
Commodities 2016 2017 (=) Yameumd eleughiser srowrhn Cargamenanw
Price Quantity Price Quantity flevpey Gewiflpg) erem Hlepi9.
A 20 8 40 6 Cunger A B C D
B 50 10 60 5 G LDITET GL(THL e 50 40 120 30
C 40 15 50 15 g Lomar e eflena 5 6 4 13
D 20 20 20 25 sHGurengw euL etey 60 50 110 35
19. (o) Gemaueid fleuriisEnse Gegfla soGUMesL L eileoe 7 8 5 4

GO QLamenends sarTLHlbg HHeau ST
Gergamaramw Hlane| Qalifpg erer Himieys.
Qummer A B C D

Show that the given data satisfies time
reversal test

Commodity A B C D

<2114 LOMENT GU(THL I 12 15 24 5 Base year quantity 50 40 120 30

S| LOMTET GU(HL 6laney 10 7 5 16 Base year price 5 6 4 3

sHCuregw eumL erey 15 20 20 5 Current year quantity 60 50 110 35

sHCUTmsL B efleoa 12 5 9 14 Current year price 7 8 b5 4

Page 14 Code No. : 2115 Page 15 Code No. : 21152



20,

(1)

&Gy Qsr@ssliulLeameusE @m CorGsm e
Qurmegs. Co@d x = 6&E OsTLigeamiu
¥ -& ELienu Sreqr.

x 0 5 10 15 20 25
y 12 156 17 22 24 30

Fit a straight line to the following data and
estimate the value of y corresponding tq

x=6.
x 0 5 10 15 20 25
y 12 15 17 22 24 30

Or
@m CrrGsmleaL durmsgioums alaufss.

Explain how to fit a straight line.

Page 16 Code No. : 2114
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Code No. : 20844

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2014

Fifth Semester
Mathematics — Main
Elective : PROGRAMMING IN C
(For those who joined in July 2012-2015)
Time : Three hours
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1 = = GTamug) Qewip @bl
(=) 28580 (<) QsrLiyeLw
(@) sr&EswTen (/) G flene
== 18 operator.

(b) relational
(d) Dbitwise

(a) assignment

(¢) logical

Maximum : 75 ma

a=4,b=3 eaafler a % b -Ger AL eremen?

(=) 2 () -2
(&) 02 (m) 1
If @ =4, b =3, then what is the value of a % b?
() 2 (b) -2
c) 0.2 (d 1
While sapy eremug s HuUT’_HenLw
(#) mievipay (<2) CQeuafGupgid
W) erssiLc L (/) @paiiy
0 statement is controlled loop.
entry (b) exit
‘nested (d) counter

iwhile spp cTssman sLme sHNISES 2 SHreungid?
) 0 | (@) 1 -
(rr)

Nany times is a do while loop guaranteed to

rarefl_oriss OTHDESSES

®) 1

initely @
Page 2

variable
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Slewl] eTetnLig) GlHen Csm@&UILITeT <50
(=) QeucuGeupy srefler 2 miiy

(=) @Gy srefler e puiy

(@) (=) oHpid (<)

()  ggWldme

An array is a collection of

(a) different data types

(b) same data types

() (a) and (b)

(d) none of these

Qe Cariameusar  @eamsCaren
Bmbsrer stremp( ) ST HHeuS)

(21) -1 () 1

@ © (%) YES

If the two strings are identical, then strcmpl

function returns
(a) -1 (b) 1
O (d) YES

Return sapdlen euigeuid

() return (<) return,
(@) return; (7) return.
Page 3 Code No. : 20#

GFLDLOT GO

Return statement can take form

(8) return (b) return,
(©) return; (d) return.
genananssTGean g i AGLD ey &L,
(1) Qsmi Blap (=) enmQer
(@) miy (m)  gsbédeme
‘A function that calls itself is known as a
function.
Recursive (b) Function of
Friend (d) None

) :;: WEaufl ymamsmer Caéd aeudib g wrh

| @6 seufienw Coadl ameus@hd @enGanmT(
:(Lpeseurﬂ

Beves siwangg)o

a _]__teyword used to create variables

variable that

: stores
dnstruction

address of a

) yarlable that stores address of other
nable

N

| of the above

Page 4 Code No. : 20844
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10.

11.

12.

Cartianuuder fopen 0 smpm, Csmlenuenus Epddn

Curg) GT(LPGILD.

(<) NULL (<) —1

@ 1 (w) O

When fopen 0 fails of open a fail it returnm
(a) NULL b -1

© 1 (d O

PART B — (5 x 5 = 25 marks)

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

(=) W eresr g,r;m Qermiser UnM &SmESLOTs cilail
Explain briefly integer data types.
Or
() ¢86E0 mpn LDD TP
Write about assignment statement.

n erawsefan synafl WAL sTETLSDSTEH ik I
SILLID T8I

(=)

Write a C program to find the average of W

numbers.

Or
(PHeV 100 EirlepLiLient.
&8 Qausnarer C S L1d er(pgis.

Write C program to print the first 100 svay

numbers.

Page 5 -

Gl o)

Code No. : 20844

(=)

(1)

CarrenelsHaners
efeu.

MSWNEHD  DFwhHammsemen

Explain the String Handling functions.
Aoy wALY wHmD FEK Y s FAMHS
sriigaflen peneninaener 2 gmransGsTH efeur.

[lustrate the use of function with return
values and arguments with an example.

Or

sLLawler Csriey eraflu b geanen
epeoLd el amés(%s.

Write a simple program to explain arrays of
structures.

&L seMefrbg eniyser Lumd eNeu.
Explain pointers to functions,

Or
GOler Digmi@s Camiiy Lipd eSleu.

Explain random access to files.

Page 8 Code No. : 20844



getchar opmib gets Friyasamer LHM eT(PHIS.

Write a short note on getchar and gets

functions.

Or
@uikiE et uHn e,

Describe dynamic arrays.

andslLLl L s Lenwii uhi edleud.

Explain nested structure.

Or

ST GTETHTE) GTE@I?  STTLSENET  GTEUG M)

euEnWIMILILIGI?
What is function? How function is defined?
&1 EEGT FTaISEHL 6T U [H6.
Compare pointers with arrays.
Or

getc whmid pute erryger upM @MDY eT(psHs.

Write a short note on getc and putc

functions.

Page 6 Code No. : 20844



PART C — (5 x 8 = 40 marks)

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

16. (=) C-& GoeucuCoum efgwmen sdlefgze Libih
afleuifl.

Describe different type declaration in C.
Or
(=) C Qewelseners Updl H SO TGS
Write an essay about C operators.
17. (=) Qar@séstiul Herer ereBor et 6t QL dimads
QUL auemanten & FuBsgieusnaren C gl
T(HSIS.

Write a program of C to display Ul
multiplication table of a given number.

Or
(<) Switch saperm elflours oiger aflHamann i»;...i“
afleur,
Explain in detail the Switch statemant wi
its rules.

10
18. (=) am'_@,ggg,nmmzz.’x? Smemr SILL 1D @l i

i=1

DJ' -y
. U=
Write a program to evaluate Sum » ﬁ N

"

Or

Page 7 Code Noi |



(<=1)

(=)

Coreaneugamersd  @sLn@pd  Cewunsmsenar

afleurl.

Explain the String Handling functions.
Spbu wALiLy wHRD S, LEHIUSmaE FTTHS
erysaflen Baeninaeamer 2 srransGar( efteur.

Illustrate the use of function with return
values and arguments with an example.

Or

s Lewl9en Qsrieny erafl Hliib gendler
ELPEVLD 641 6MTes (5.

Write a simple program to explain arrays of
structures.

sl g sl phg ariLser uph efleur.
Explain pointers to functions.

Or
GlGer siami@s Camiivy Lupb eSleud.

Explain random access to files.

Page 8 Code No. : 20844
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IiCS) DEGREE EXAMINATION, APRIL 2018.

Sixth Semester
Mathematics — Main
MECHANICS
(Also common to Maths with CA)
it those who joined in July 2012 - 2015)

Maximum : 75 marks
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A system coplanar forces acting on a rigid bod The resolved part of F in it’s own direction is

are in equilibrium if

) F
@ X=0Y=0 | @ 0
® X=0G=0 f= egmie) Gsw, A- egmies Gememb el
X=0,Y=0,G=0
- T W (@) tani =u
@ G=0 ) (F) cotd=u
P,Q < flwen @ cSenssen crafled oigen BEHm e I _-,mcoe'fﬂcient of friction, 1 - angle of friction
elilane on
(@) P+@Q s L (b) tand=p
d) cotl=y,
@) £ () - @emeuGugiLlevena = &
Q G Lmpefien LPSELD Smeid
If P,@ are two forces thén the least resultant (<) 2usin g
g
(a) P+@Q ® P-Q (™) wsin 2¢
e d) None of th ; £
(©) 2 (d) one of these of flight of a projectile is
2usina
G Aeng F-ar, =G5 é]m&uglei) gallL L ()] g
: _—
(@) 2F (@) F @ ”S‘;‘ g
@ -F ()

Page 2 Code No. : 208 Page 3 Code No
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B Ganangdér smBSIETT R gmipergHen ol oo Coussdlen erey eTanLig)

: | (<) e
(@) 2u% cos a sin(a + f5)
g cos? f8 1) (p@&sD ()  @eaauCugidldvena
2u? cosa sin(a — f3) ‘magnitude of velocity is
(<2) 2 {
gcos® :
peed (b) constant
u® sin(a + f) | .
@) W (d) none of these
usin(x + f)cosa

gcos® B

(<) 2\/E
7]

The range on the inclined plane inclined at
angle g is

2u? cos a sin(a + f) ) 2 u
) geos’ f \ 2r
®) 2u? cos a sin{a — B) riod of S.H.M. is
: g cos® . .
* ®) 2 J:
© u® sin(a + ) ”
geos® 3
@ usin(a + ) cosa @ 2 %

gcos® f

Page 4 Code No. : Page 5 Code No. : 20830



10.

Bereul L uimanguder Guikigd gisaflan st

The periodic time of a particle moving in ellipfi

(=) ‘l;l& (=)
: 7 ab :
(@) Sh (rF) '

orbit is

&) ”T“” ®)
7 ab

(©) o (d)

2,7 Ceusid =

(=) T (<=4)

@) ré ()

Radial velocity =

@ 7 ()

) ré (d)

Page 6

2 ab
h

2hz ab

2z ab
h

2hx ab

~ré

Code No. : 208

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
() edenssensamar péCamam eddew aripd Hem.d.
State and prove the triangle law of forces.

Or
) epery @enenr eflensser Fnflaveudd @ muen
DIEH eubeurenmid LHEDW
Brary h@BlerGuiurer  gnysden  DLBISTE
B®m&GEWD erar Flemidl.

If three parallel forces are in equilibrium,
show that each is proportional to the
distance between other two.

e griie) eNfsanens samis.

State the laws of friction.

; Or
B sorsHllluniEh elamss AsTEUlian ellemara;
iflensdsman swerum_en ai(med.
Derive the equation to the line of action of
the resultant of a system of coplanar forces.

| gy ePQummer @@Ly BLGUEm 2w
oTeR.
Find the greatest height attained by a
projectile.
Or

Pind the path of the projectile.
Page 7 Code No. : 20830



14, (@) teaid Gorsdd oo peod yerelddar Smb
x = acoswt +bsinwt, eafldr Gl Fflans

@uibssHd @mHED aran Hley .

If the displacement of a moving point at a

time t is given by x =acoswt +bsinwt,
prove that the motion is SHM.

Or
(=) smomafiu &l GusssSlar  swemITLE
au(mel.
Derive the equation of simple harmonid

motion.

15. (@) o@m ooy eusdar a@ssblEw o]
BTG &,

Find the differential equation of centrs
force.

Or

(@) om by Quigda en Geusos e
eoLLTES Garar. ol @upssla Gk
gisaflan ailes oflS) smems.

Find the law of force when the parti
moves in a conic with centre of force as al
of it's focus.

Page 8 Code No. : 208

'1

SECTION C — (5 % 8 = 40 marks)

\nswer ALL questions, choosing either (a) or (b).

dpenar A — @ AB, 2AC,3AD, 4AE, 5AF
Al assdr Qeuhu@dapern. Sienasafer
dflanare) eflensullen jare] AB©/35 aranayib
AB ujén  2@wLn&GLD Ga’;rrambtan‘ll{i]
ereayLb & (Hs.

ABCDEF is -regular hexagon and
at_ 4, act _forces  represented by
AB, 2AC,3AD, 4AE, 5AF . Show that the
magnitude of the resultant is ABy35, and

that it makes an angle tan™ [7%] with AB.

Or
s Sparsersers Gaflasrar GCshnéms

'-,;... @m@aﬂm Guoed @eweu®b @ swiflowns
i Mm dllanera| eflensulienamud  isen
LS Sengub stems.

nd the resultant of ‘two unlike parallel
waes acting on a body.

Or

Page 9 Code No. : 20830



(<2p)

18. (=)

(=)

@@ Smen sy eeefpp Gememgliunal
Garargde eraemad swdleeiiie) e drengl. by
Gunersdlar enowisBler ghuBSHD Gamenrd 2o,

o gmileflen  Gamewnid A erefley, @iy
@QeLsCeri HLer  SiambEGD Gamemil
sin24 :
0 -tan™| — a.
o [caa2a.+c082/1)qm'ﬂ®

A uniform rod rests in equilibrium within i
rough hollow sphere. If the rod subtends ai
ang]e 9 at the centre of the sphere and if A
is the angle of friction, show that the
inclination @ of the rod to the horizontal if

"~ 8in2A
ta =1 -
£ [c_os 20 + cus-%]

smigersHer Benen erhl@unmafien efés woHmi
@ypan BLGL® wHOYS sremns.

Find the range of a prmectﬂe on an incling
plane and find its maximum values.

Or

B Gaamuirer seuisafian o &dlamen 2.
Gmgjmny @ uhm erfludiu@Ensg. apgd sl

'd ewpgpeLwprsad o sbidobs |
Hevewulgud o dreng, @parines seur
ewpipenwg wppd afl @ pBdps 'd
Qeraedlgid eerarg. UpSar urms [
FOUTHEHHEHD Crita@ssmar gt il
S|gnbIL{Lomudiar aﬁlml_gg,mgé\m upHer il
sner. erpiGamenmd tan” 3& ofl a@l&m e

S5,

Page 10 Code No. : 208}

A ball is projected so as just to graze two
walls, the first of height 'a' at a distance 'b’
from the point of projection and second of
height 'b' at a distance 'a' from the point of
projection. If the trajectory is lying on a

' plane vertical to the walls, find the range on

the horizontal plane and show than the
angle of projection exceeds tan' 3.

1) Gy Cuir Canliyer @Cr Sjenaa) Gprib Glamer
Pom  Eleos
penmstlsram Gekessns eerar @y ey
Gppo Qsrevre. @@ SMas Qussiisaiar
Qi@ LIeLILD STes.

BQusshsaflenr  Gsm@lamul

Find the composition of two simple harmonic

motions of the same period in the same
raight line and the composition of two

simple harmonic motions of the same period
in two perpendicular directions.

Or

Wy gaer Slos Gusssda GukiESps.

pllpgaflsefcr  emowr  vdraflulaflmpba o crar

higminer erefles ienawey Gumb H—EE——*-
y cos"[

2x*

Pagell = Code No. : 20830



20.

(=)

A particle is moving with SHM. If tl
distances from the centre of oscillation :
three consecutive seconds are x,x,,x

respectively, then prove that the period |
2r

1| Xy +Xx
,COSl 1—23‘
2x

(1) eueruy : Cemewr Geusd, upliy Geun
enowt eflensll urens

oscillation is

1)  eww el uteswld BEHL FisE
uriy HensGeusid THTHS) eresd GL_(1)m

(1) Define : Angular velocity, areal velocl
and central orbit.

(i) Show that the areal velocity is
constant for a particle descrili
central orbit.

Or
r* = a" cosn 6 erenp cueaTeumTENWLI 2 (HAUil

lens  lfllenens  smeaws.  n = tl,
euamasmar elleundlss.

Find the law of force towards the pole ui
which the curve r" =a"cosnf can
described. Discuss the cases n = +1, + 2.

Page 12 Code No.:



Reg. No. :

0, : 21134 Sub. Code : JMMA 12/
JMMC 12/SMMA 12

M, (CBCS) DEGREE EXAMINATION,
APRIL 2018.

First Semester
Mathematics — Main
CLASSICAL ALGEBRA

1 to Maths with Computer Application) —
Main

Answer ALL questions.

o the correct answer :

"x +3cx+d =0 erenp SOSTUTIGET (PRDRSET

) Qzmit  euflengulied SanLoujrufien
0a® = db’ (<) ca=d’b

- cB =b’d (¥) ab®= c*d



If the roots of the e i
quation ax® 3
2 +362° +3cx+ g 4 B+ 5x% —1 = 0 eremp SLOGTLITL g 607 (T &rey

then
ARCG Il ®) cfa=d% | (=)
3 T

© ac’=bd (d) ab®=c%d 8 (el

3 . A yoot of the equation x5 —5x? +5x% —1=0is
:r ;qr - =-0 0 FUOLIMLig.Gir e 1 ® -1

B,y atafles (@+B)(B+7)(y +a) = & 1 &
(=) 1 3 >

) (=) q
&) r (") —r _A w45 —1 =0 eranp FLOGTLM 16T (PEOBIGET
- g0 QupsHama SeLug)

If a, B, yare root
s M S Of the PquatiOn 3
) % 4
then (@ +8)(B+7)(y +a) = e

W) x°+ 3x2 +48x +1728 =0
5% —3x% +48x+1728 =0

a 1
E ) b)) y
i d -r x® —3x2 +48x-1728 =0
Zsolx) 12° —3x% +4x—12=0
{ we multiply the roots of the equation

erenuger ol fleundeasSa L & Gasp
5 :

) |
(o) 1 ) P -*/+/ 1=0by 12 we get
@) S (") S %® + 3% +48x +1728 = 0

% —3x% +48x +1728 =0

The coeffici e |
icient of ~in the expansion of L (*)

f(x) %% —3x% +48x-1728 =0

a 3_q.2 19 —
@ r ® 41 12x% —3x% +4x-12=0
(C) Sr+1 (d) S

Page 2 C i .
ode No. : 2114 page3  Code No.:21134



. __
‘And a rational root, we can use

@, B,y aranLig % —pxl+qx—r=0a }
ELDETLIML Iq & Sreygar il il Newton’s
3 2 . o SNFNro): 3 " Horner’s (b)
X"+ px” +qx +r =0 erenm FwanUTL g 6 Eieyser @ Sturm’s
lle’s :
(éi) (Z,ﬂ,y (ééb) _a7—ﬂ7_y Ro i X . QPGO‘[DGOUJ
1 . q . 5 T&e STITL_60T
(@) a,-By (FF)  smenr Quicong | QPLILGS FLOETUTLOLS 5 ] —
Al . 3 LI
Y Coucm@omudlen SN
If apBy are roots of the equal :
3 2 ; b o et a1 anS
X" = px” +qx-r=0, then the roots of the equalil d () 1
x3+px2+qx+r=0are M) 0 i
() 3
@ apBy ®) ~a-p-y =
) ’ J : ] , 'S method’
© =By @) cannot be found \) golve a cubic equation using Cardcgl R,
| = o number of imaginary roots of the eq

x*~9x% +4x+12=0 eTemy  SETIT e @

(PmBISET X = ®) 1
(@) -1 () -3 @ 3
@) 2 (r) 1 Qe

apanpulled

i e P & ras Eduoly X . IT(HE®ETS E&EsaLD.

x!'—9x% +4x+12=0 is x =
(a -1 b)) -3
) 2 @ 1

() QUL
() ggidloae
equations can be

aNfsapm epotisEmaTs smeawr

o LGWITSlEEaMLD. . e
(1) emmiem (<) Bl e Quadratic (b) upic
(@) Ggned (FF)  evLb Biquadratic (d) None

Page 5 Code No. : 21134
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11.

12.

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

Each answer should not exceed 250 words.

(=)

(<)

SECTION B — (5 X 5 = 25 marks)

x*—5x%+4x° -8x -8 =0eamm  &eTLM |
@ epeotd 1 — V5 arafld SFmans Si.
Solve the

x* —5x% + 4x% —8x -8 =0 given that one ru

18 1—\/3.

Or

\/g+«/§@@ Sreurs  yepoworm  eNEsp

FLOGITLIML 6l

Qapssamaré
S| MLOESHELD.

Qarew @@

Form an equation with rational coefficien

one of whose roots is \/3 + \/5

x% +2x% - 3x —1 = Oeremp

FLOETIITL Iy
QpBIGET  a, [,y eresiley L-I-L-FLLDIHI'I
Lt a® ﬂ5 }/5 &
SITEwT.
: Ty |
Find —+—+—where «a, 8,y are the roo
a By

of the equation x® +2x% -3x-1=0.
Or

S 4x* —20x° +33x% - 20x+4 =0
Solve: 4x* —20x% +33x%-20x+4 =0.

Page 6 Code No. : 2113

equatio

x4 —5x® +7x% —4x+5=0 erémp  SLOETLITL I 6

apeisaleHbsl 2-8 SPE5ID.

(o)

Diminish the roots of the equation
x4 By’ +7x? —4x+5=0by 2.
Or
Y 3xt —8x® —6x” +24x-T = 0 eraip goeum(®

an Hos, @O G@D OO Q@ sHuman
FPETEIHEETE QanarL_gi cran Hlepd.
Show that the =
3x? - 8x% - 6x% +24x -7 =0has one positive,

one negative and two imaginary roots.

equation

o —14x% +16x +9 = 0 eramd gL_amLimL_1q 6ot
QuiiQwekr ieysatier T atoT Tt Enas SITEHT.
Find the number of real roots of the equation

x4 —14x? +16x+9=0.

Or

) %3 + px +q =0 eem FOETUTLIGGT  DADETSE
FLPGUTEIS @HLD Quiiwurs @@sss Cameuwumear
Pupgamen srawr.

Find the condition that all the roots of the

equation x®+px+qg=0are real.

Page 7 Code No. : 21134



15.
(&) LD apaio 8 x®~Tx+6=0

S ==

() 8 x* —4x® —1042 + 644 + 40
=0
Solve x* —4x3 _ 1042 +64x + 40
=0.

n q (b .

¥
6. (=) 2'-22°+4x?16x-2]-
% sl ’
rélrmead @ mie
@ Uias
SO]Ve thmam L) 5"-
lx“t ._21'3 +4x2 +6I——2f_

0 Grﬁ‘hT'l'_I) &L 2 =
e 1 GOTLt
696 swonsayd s,

1t8 roots are
i equal in magn;j
gnitude and o .
pposil

Or

x* 4+ pyB
x4+ qx? +ry +

[ : S = Oeretm
Srreyger a,B,y,d araflér srer .

D Y a
@) Z“ “By
Gi) Y ap”

@iv) Za4 .

Page 8
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If «,pB,7,0are the roots of the equation
x4+ px®+qx’ +TX+S = 0, then find

M o
@ D hr |
@) Yap |
I
Gv) e
@) « +bx'+1=0
LfQemmenpTDd U
sT_(hH&.
Show that the su

the roots of the e
Zero.

Gremp FLoGL MLl 60T ELp&d fugefe

paeflar bSO gD GTends

m of the eleventh powers of
quation ¥ +5x*+1=0 18

Or

&) B 62° - 555 + 56" —56x” +35x-6=0

Solve: 6x° _35x5 +56x* - 56x% +35x—-6=0.

L) x* +3x—1=0crenp sweun® Qe Qs
LHOILD OLLC SHLIEHET APEISEETS
QamaiTig (HHEGLD 6T Hema.

Prove that the equation x4 +3x—-1=0has
two imaginary roots.

two real and
Or

Page 9 Code No. : 21134



19.

20.

(<=1)

(1)

(1)

xt+4x° =25 _19x 4 ¢ = Oereity  auvamim
tporsaiien Quiisseaemwen a - 2{en e
Qous Y SEREED eeu.

Discuss the reality of the roots |
xt + 403 = 942 —12x+a =0for all real valun
of a.

4x° +20x% - 23x + 6= 0 eTabi FOGTUTL |y
ANfsupmy apeviiger SDIMAGHENGWYLD SITeHT.

Find  all  rationa] roots of
equation 4x® + 20x2% - 23x + 6 = 0.

The equation x® -3y +1=0has a roul
between 1 and 2. Calculate it correct to throu
places of decimals.

i 2x* +6x° —3x% £ 2= 0.

Solve: 2x* +6x% — 352 +2=0,
Or

x°-9x%+108 =0 CTGID FLOGTLITL 1g.ereies &

Solve the equation x? — 9x® +108 = 0.

Page 10 Code No. : 21134



Reg. No. :

de No. : 20846 Sub. Code : GMMA 5 F

CBCS) DEGREE EXAMINATION, APRIL 2018.
Fifth Semester
Mathematics — Main

Elective — FUZZY SETS AND LOGIC

Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.




It u, and w, are two fuzzy subsets of x, ' 0 A fuzzy relation is called Fuzzy

if it 18 reflexive and transitive

{0 ) () = —_—
(@) mini {z(x), pp{x)} preorder (b) partial order
tolerance (d) none

(o) max {z{x), 1~ 1)
GarLe  @)(§  SDpser  eTeand PTQe

() minmi {1-4(x), 15 (%)} I. :_ Q

(d) none _‘l(P\/ Q) (@) Pve@

X & odmer wrpr@wen 2 L s 4 -6 L PAQ {7} BEAIE Y

aratile) J¢ any two propositions P and @, PTQe

(@) p(x)<0 (@) ux)>0
Py Q) ® PvQ

(@ wplo=0 ()  ggibleene
PAR (d) None

If x is the support of a fuzzy subset of u
18 0, 1] eréwmm wrprGiwe &TTY, w(x, y)= B&8p

then- _'
(@) u(x)<0 ® px)>0 ), wly)y eralld iz @iF LTHTAWDET =
© p)=0 (dy None (o), 6 lmisisrenh

@UQU&S][.JM lDﬁ)Q]LD LD[TI;DM‘Q} @Qn‘l_ﬁu (I G}g;lL&GUGO’)GD

wrprEwan6lg T

- u(x, ¥) = mini {u(x), (¥} -
(@) emauflens (o) uEH euflay |
Bubgroup (b) Subgroupoid

(@) Qurmiig () ergibicbene @ None

Page 2 3
age Code No. & Page 3 Code No. : 20846



6.

wu(x)=pey<u(0) srayugquirer R-en wrpr@io

R -8sren g Cpflw Qavefl X -an @ wrprdiver

|
o " GewTD eTeey

Wolunsd u erefler 1 e < GLD. L samD g ————— wrmrGle

{2} @b (=) GueneruId kst + i k)ug p Dienanig) b o
. g a 14 @9 .

(@) wab (7)  osifdemea () gopLGD () GHpS

For any fuzzy 1deal p of R, if u{x)=pu(e) <u

then R 1s a

(a) group (b)
(¢) field {(d)
CrflwGeset X Q@i

o emQeuaflaaflen Geut (H. g
(=) wiror 2 eitleue

{<2) wror2_diblesef e
(@) Quéaure 2 érbeuafl

(/) Cpilu Geuafl

The intersection of a family of fuzzy subspaces ol

linear space X 1s

(a) a fuzzy subspace

(b) not a fuzzy subspace
{(¢) normal subspace

(d) linear subspace

Page 4

(@) swpeoeowran (7)o ArdsED

A fuzzy subset u of a linear space X over R is
fuzzy subset of

o

ring pd to be _
hu+ (1 -k)uc p forall keR
none
an affine (b) aconvex
Gl e a balanced (d) an absorbing

Xe {xn} erern @ BmLTTETS) sraf Qg erafled

md(xm' xn) =

f)
—
&

(=]
::ﬂ:
I M

g a Cauchy sequence

0 © €
0 (@ 0

Code No. : 20846

Code No. : 2084 Page 5



10.

11.

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

5 s 4 . c_,t. .,C
2 L samrmger  erefied Lu,myz] =4 Uy

i = i .
Gowwrer @ wrprGios erar x @elleurarg erafl aremaih 1 L=y Graaid Bl

sy dGung) Sisan gaiblan® o PsESsmD [x], | If 4, and u, are two fuzzy subsets of X,

e e prove  that [u n]°=uf U and
(1) @efley () @udunang o S
(@) swhlmaowureag ()  gEbledane

@ Pv]Q wpgd
A fuzzy real number x is convex if and only :

each of its o level sets [x], is ————in R. G) (Pv@)VviP duapdpsrer G
(a) Ceonvex (b) Normal DI L euEnerTaILIS ST ClEis. :
(¢} Balanced () None Construct the truth tables for

Q)] PviQ and
i Pve)viP.

PART B — (5 x 5 = 25 marks)

(o) X =[-11], ul(x)-——|x| GTeve x-1b X-60 2 aral Or

A, ( [0 ~1<x<0 4 Quis @ iaeear  apod P = Qub,
oD ()= 11 -x O<x<1 i -]Q = |Payb wrppifléer adiompsdr s

(1 1) () o> (g © p1y) () g5 i #TCG.

b'y truth table, show that P =@ and

@ = |P are contrapositive.

If X=[-1,1], mx)=|x| for all xeX a

(x)~{0 if ~1<x<0
M=y if0<x<1

L

(s p1) (%) and (py U ) ().

find
Page 7 Code No. : 20846

Or
Page 6 Code No. : 208



13.

(3)

y @i Gulber wrprGne 2L Gob eren] (=) L @f prpamowrer sl aafier gty GO
1 , prpr@wer eSfwu  saflsmiseien Qaul (B @M
u(ay)=p0) aeg  p@=p)@ wrprGwer iflwué saflgh erans s_(.

Qanr@sdamg erar Hepdl. If I, is a complete lattice, show that the
intersection of family of fuzzy algebra is a

Prove  that w(xy )= pu(0) impli fuzzy algebra.

= - if i fuzzy sub ! fG.
u(x)=p(y), if u is a fuzzy subgroup o augdaorar Wiy Gasaf (X, d) em wrprGuwer

Or wrii Qeuefl erend &T_(H&.
Show that a usual metric space (X, d) is a

fuzzy metric space.
Or
(X, d,L, R) eraniig; @i wrpr@uer wiriyGesh
)
G L>max eaafle 4(xy)=0VxyeX

erave

My Bweaes auenenuid B -an omprGio
@Ls Gpounss eefld g xp, ExR
wrorEwer @g GpliLrés erer Blena.

Let g and p, be fuzzy left ideals of a i
R. Prove that u, x u, is also a left ideal

RxR.
(i) R = min erafled
d(x,y)(t) =0Vt (x9)
erameytd Hemid.
Let (X, d,L, R) be a fuzzy matrix space.
Prove that
@ if L > max then 4 (x,y)=0Vx,yeX
and
@i) if R >min then
- dxy)®=0VizA4 ()
Page 9 Code No. : 20846

e Oswawrprs Csmisgelar &p wrpd
Legdler erdiinanp GbUD @i wrprhver L
Grend &L (.

Show that the inverse image of a fuzzy f

is a fuzzy field under a homomorphism.

Or

Page 8 Code No. : 20



16.

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

(@) X-en . py erenuenr @ wrorbuy If 4
o | SHenTriger erafled bty
D 1y +0u, C u wpHO
() BoGuEs m(x) € BUGuE 4(x) e @
xeX xeX on
argyib Lnguimer Guingy 1.4y + O.pty = g1 6 @)
Blep .
If 4, and u, are two fuzzy subsets of X\
then prove that
i) 14 +0.u c gy and
: (i)
(1) 1.y + Oy = gy iff i
sup 4 (x) <sup (%) . (ii)
xeX xeX
(iii)
Or '
. : : (iv)
(D) My, Mgy oo My eranLicr  X-em :
oL E@IRGET WO b, &, v, b,

crafle) EpsmeRTLIEm 6 FIDLDTETEna e flemLd,

(D b+l 4+, C

.v/u27'

-, u, are fuzzy subsets of X and

-, t, are scalars, prove that the

following are equivalent :

b +bpply +oe b, C
for all x;,%,,-,x, € X,

ru(tl Xy + t2 Xo + -0+ tnxn)?'
min {ea (%), 41 (5).o, 1, (3, )}

| SpdsarLaupomn NearéEs.

Blubsemens sapm
@) (peva HlUbsmend: g b
poHlIb Fluraransu

POHQILD FouDTETenal,

Explain the following :

Conditional statement

Biconditional statement.

6111) Tautology
G) ety 2y 4ty 4ot b2, )2 ( Contradiction.
Ao {uty (o), 13 (00 ) 1 2, )},
Xy Xgyo X, € X . Or
BrprQoer  QsmLfysmar o gryawsgi_en

Page 10 Code No. : 2084

ﬁ'mé@as.

plain fuzzy relations with examples.
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. ! .ol () X-cononpm 2 i @G u ereflab,

18. (=) @) ot udmy e.emer wrprower 2 @aogil i
r n

Colp) = U! {2 p+ Ao+ o+ A, b A 2 0,2,1,,' =1/

=1

saflss sworen ennGer Gbub G WrorG

(R

o o aaeyd () gealbain®m oror@Eul
o 1 @asHen pemdidub @i mprGoeT 2L @)
rameyth HlemLd.

@ @ellay 20 erew Hles9).

Prove that the convex hull of

Prove that (i) a homomorphic image of’ the fuzzy subset u of Xis
fuzzy subgroup in a fuzzy subgroup und

.
subproperty and (ii) pre-image of every fuz Co(pe) = U!_{/lx pApprt o+ At 4, 20, ZI/I =1

L--_ |

subgroup in a fuzzy subgroup.

Or
Or B
L) 9dspm aramsafiean Yo X wppib vigear G
) QuayLnISSIUL rprEwer eow F whmid
Do SmESHeTT FITY Mp GT@NQ Mp (x):l
YV xeX erar flosq.

() G eranp @osden LTHrGELOET WIHT 2 I @b
:'EI"G6ﬂ6i) Sipeumeuareupenp Hlem .
) G-an Smarsgi oroprEwer .1 b6
n-&@Wb, gon=1°H

() 7 eemg wrorlioer o L @eoth Tl

Let X be the field of rational numbers and
F be a fuzzy field defined on X with
membership function x;. Then prove that

S Qe . L.
7oy -ib LIHTEWET 2 GOIE ﬁ-r-.'(x)=1 vaxeX.

If u is a fuzzy invariant subgroup of a grd
, ; wrprhwer eravrseiian euflans wWHMID F-e 2 ¢rer
he followin : 3
G, then show that the following 056 R seramomL’s b Aol
(@)  pon=mnou for every subset 7 of (& Explam about ordering in fuzzy numbers

(i) nou is a fuzzy subgroup of Gif n ‘and convergence of a sequence in E.

fuzzy subgroup. O

Page 12 Code No. : 20 Page 13 Code No. : 20846



ot

(<) soaflamenio d{x + y)s+1)=

R(d (x,2)(s),d{z, v)}(t)) with R=max TG

wp&Caremr  Fnaflemeno o, (x, y)Spa (x, 2)+

yo (z, y) GTEIGIT ae{O, 1] Lo X, y, 2eX
GTeLIGID Fomeanmearened ereo hlemidl.

Prove that the inequality d(x+y)(s+1)4

R(d (x,2)(s)d(z,y)(t)) with R=max

equivalent to the triangular inequalit

L. (x, y)Spa. (x} z)-+- R (z, y) for all ae[O, li

and x, y, zeX .

Page 14 Code No. : 208



e No. : 20831 Sub. Code : GMMA 64/
GMMC 64

iiif¢. (CBCS) DEGREE EXAMINATION, APRIL 2018.
Sixth Semester
Mathematics — Main
GRAPH THEORY
(Also common to Maths with CA)

'(:E“or those who joined in July 2012-2015)

: Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer.

(=) 0
(FF) 2

(b) 0
d 2



2.

G,. G, flwer (p, q1). (Ps, @;) euanTeY&ET GTﬁﬁﬂ

G, v G, eenugy

QUG
(<) (o1 + Do @)
()

(@{) (pp qz)

(@) (P, +pss @ +q3) (py> @)

Let G, and G, be (p,,q) and (p,, q,) grapli

respectively. Then G, UG, is a

graph.

@ (P a) ) (o +Dpsq)
© (W+ppa+a) @ () q)

C, -& 2 e splen Bemd

(=) 4 (=) 3

@ ° (W) 1

The length of the cycle Cj is

(@ 4 (b) 3

(© 2 @ 1

Qerhss  aapble  2eer  GQeul GUerafly
@ gm([H Gl wiemr

(1) 1 (<) O

@) 3 () 2

The connectivity of a connected graph with a ¢
point is .

(@ 1 ® O
© 3 d 2
Page 2 Code No. : 208

<pudGeflwar  euanrL eraidd N RO

K, &®

(=) QrievL eremr (<) @H@ eTem

(@) (< wppd (=) ()

K, is an Eulerian graph then 7 is

Fgbleane

(a) aneven pumber () anodd number
(¢©) (a)and (b) (d) none
(p, @) auewnLi G @@ b erafldd
(@) g=p+1 (@) g=p+2
(@ p=a+! (") p=gq-1
A (p, q@) graph G is a tree if
g=p+1 (b) g=p+2
p=q+1 @ p=g-1
[ (1) LT SEIGIT G 6T mT GTGHT
() 6 (<) 4
" 2 (?) O
f. 'he chromatic number of a tree is ——————
6 b)) 4
2 @ o0

Page 3

Code No. : 20831



8.

10.

0

R LrSHer (Wemsallen eramantsamns

PART B — (56 x 5 = 25 marks)

(o) 2 (<) 3 _-;Answer ALL questions choosing either (a) or (b).
i

@) () 1 (21) e @ e Byl cuengalb 4n eg 4n +1
Number of faces of a tree is Hereflsanerd O smamg (héE@w ere Hmieys.
(@) 2 (b) 3 Prove that any self complementary graph
(©) o d 1 has 4n or 4n +1 points.
f(K,, A)= Or
() A (<) A(A-1) () r(m, n)=r(n, m) een Hem.
@) 1¢a-n! ()  gsidédame Prove that r(m, n) =r(n, m).
f(zy,) 2’) 5 46 . . . . . . .

(1) euenpus OQsTii aTaumE  TOSHSHT (L6
@ & (®) AA-1) eI,
(© A@A-1)"! (d) none Define the graphic sequence with an

example.
n yerafls@mrw @m apepemwwiman Hene auenyeld
euenereysefler eranrenisens Or
) n : !
(<) () n(n+1) ) 02> p2 ! erenim p Yareflsamaryenw euangy G
(&) n(n-1) (F) n+l n
QsriESluneng) eran Hlmies.

Thg number of arcs in a complete digraph with ‘%'
points is PR

(b)
(d)
Page 4

(a n

© nn-1)

n(n+1)
n+l

Code No. : 20831

Prove that a graph G with p points and

1s connected.

Bp 1
2

Page 5 Code No. : 20831



13.

14.

(1)

(=)

(1)

(=)

(@) K., A= A(A-1)(A-2) (A-n+1) arat
' ﬁ@lﬁ].

Prove that

e ugweer @rand yetafiger wiGL @0
wrsde mpsre g 2O urang e SM-H&
Show that every tree with exactly 2 vertices

of degree one is a path.
(K, M) =AA-DA-2) (A-n+1).

Or
: . ! . Or
G ereugl @M apmOloGLneflwen cuenLIL Ll
eraufiey Sc V(@) 6T @@JQ)@J"@ (@) A-32 +3/3.2 GTeTLIg) THS QuenFeUSE 6L GHOT 6T

o L_saTSEHEGD w(G-S)<|S| arem B Loa@pLIL) Carane) LbEME! rem ST (H&.

If G is Hamiltonian then prove that for ever Show that A'- 3% +342 cannot be the

proper sub-set S of V(G), w(G—S) <\ St chromatic polynomial of any graph.
Gy seTEH@IeTeT auTULEADG E®DDHY PARTC— (B x8= 40 marks)
eLpE) poasafier LiguraS] 6-

GODaITS Qi e TS wer ALL questions choosing either (a) or (b).-

W) Pepd

@) @oepUUY QemeiTL Lyememaafien

Prove that every planar graph has atled

three vertices of degree less than 6.

T GHT G| SN S @i UGLD:

Or

Euler's Polyhedron formula-gg er(pé Hemdl. (-.1 N 5 ﬂ%g' o

State and prove Euler’s Polyhedron formul

(i) r@ 2)=2.

Page 6 Code No. : 208 i Page 7 Code No. : 20831



Prove :
() G eaug @m AsThss euamuLLTS oane
aafleo G eranug @@ QeSS CuaTULLD erer
Bleml. L6 RIS LTS,
Prove that if G is disconnected then G is
connected. Examine the converse.

() Number of odd degree vertices is even.

Gy 6<2<n

p
(i) r@,2)=2.
"(<9|) C(G) -5 awenmum. Cugd C(G) wpuawwns
aueTUmSSLULL g erar Blepdl.
Define C(G). Also prove C(G) is well
defined.

Or
G, eaug (py, q)) euenge) wHmibd G, erenug
(py, @;) eavgey erans. Gy x G, eremug ()
Or

() Dirac’s Gappsems arpd) Hlen .
State and prove Dirac’s theorem.

(p,ps, P2 + Q2p1) auenra| Tar ST (h.

Let G, be a (p;,q) graph and G, be a
(p,, g;) graph. Show that G xG, is a

(pPy; 1P, +2py) graph. (o) () K, erenugl @Cr garseierar euepyUL LD

Dievev ereu Hlemi9l.
i) epsQeaurm OsThss @S (p, 9)
auange) p =3 HHD 7' WPSESEHD 2 GTeTg)

GonBss @@ Yaralasmenyeiw ety G @)
o euegurs @QpsTed @mbsred L GG
SIFET TN FHMS@E@HD G Luem e el §—r-<qs3p—6 arar Hlepa
2 L WSS QH&HEGLD eran HlemLl. 2~ '

Prove that a graph G with atleast two poinl @  Prove that K is non-planar.

(i) In any connected plane (p, q) graph
where p>3 with r faces, prove that

is bipartite iff all it's cycles are of evel
length.

3r
—<q<3p-6.
Or 2 =R

Or
Page 9 Code No. : 20831

Page 8 Code No. : 20831



20.

(<=»)

(=)

G-én euairantd @GOIUIL (D eTeRT GTEnLIenS GuanTL:

K, @S aam = {n ph@pLLEL o
n-1n @y e lie
B4l

Define chromatic index of G. Prove t
n if n is odd

chromatic index of K, = , :
n—1 if n 1s even

Bp8 eusran Ceppsms ar(pd Flep.
State and prove five colour theorem.
Or

Q) om SHams cuereler Cmmg Uigudl
GUEDTWI.

(1)) @uewnr( FHevs auemreseT s Gamomiila

G(mHBSTED SIS QgL jen:
yerefis@Epse @Cr Gy L. @BHEWD
HlerL4l.

(i) Define degree pair of a digraph.

(i) If two digraphs are isomorphic t
prove that the corresponding pos
have the same degree pair.

Page 10 Code No. : 20




Code No.:41148 B Sub. Code : JAMA 11/
SAMA 11

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

First/Third Semester
Mathematics — Allied
ALGEBRA AND DIFFERENTIAL EQUATIONS
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

a . .
1. Z,a,ar  eamuar x> -Tx*+14x-8=0 GTGITM

r

FoaUT g6 ApeBIGET  eTafled, ‘a-@er Sl

(=) 8 (<) -8
(&) -2 () 2

wk12



If the roots of the equation x®-7x?+14x-8=0 are

a .
—, a, ar then the value of ‘a’ is
r

(a) 8 (b) -8
() -2 @ 2
f(x)=0 @etug @ @UaTLTD 6uehs  LOHMILD

@merolitly  Qarar  soed) Foerur@h  erafled
erag) f(x) -@eim e Sryenflwm@Lb.

(o) x+1 (=) x-1

@) x*-1 (m)  x”+1

If f(x)=0 1is a reciprocal equation of second type
and even degree, then —————— is a factor of
fx).

(@ x+1 (b) x-1

() x*-1 (d x*+1

3x® —=10x% +9x +2 =0 eTenD SLOGTUTL lq & (PRI T
3-9  Qumss oL s@b o morOn  Fwerum(

(=) 3x®-100x* +900x +2000 =0
(<) 27x% —90x® +27x+2=0
(@) 3x®-30x*+81x+54=0
(FF) x3—£x2+3x+§=0

3 3

Page2 Code No.:41148 B
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When the roots of the equation

3x® -10x*+9x+2=0 are multiplied by 3 the
transformed equation is

(@) 3x®-100x? +900x + 2000 = 0
b)) 27x* -90x* +27x+2=0
() 3x®-30x%+8lx+54=0

@ «* —?xz +3x +§:O

f(x)=0 erenmm &weTUT g6 MDD  PEOBIGET

(=) f(—x)=0-Ger CrManL epevmiser
1
f(x)

(@) -f(x)=0-ger CrMemL ppevmiser

(/) f(—x) =0 -@ e T APEBIGET

(<) =0 -@e CrMlenL pLpeomIGET

The negative roots of f(x) =0 are

(a) positive roots of f(-x)=0

(b) positive roots of 1 =0
(x)

(c) positive roots of — f(x)=0

(d) negative roots of f(-x)=0

Page3 Code No.:41148 B
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0 1
A:{ } eramm  ewflufenr Apnwey sweum()

0 0
(=) x*=0 (@) x*-1=0
(@) 1-x*=0 (") x-1=0
The characteristic equation of the matrix
A={O 1} is
00
@ =0 0 x*-1=0
©  1-2%=0 @ x-1=0
220 507 s o i
Ga(hSe»
(=) 0 (<) 1
(@) 2cosd (7) cos®@

1S

0 —sind
The sum of the eigen values of CO_S ST
—sinf —cosd

(@ O (b) 1
(¢) 2coséd (d) cos?@

Page4 Code No.:41148 B
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wk12

Z =ax+by-mpg FHoLseb UGH umsstsp

Foerum(h
(=) Z=p’x+q°y (=) Z=p’x—q°y
(@) Z=px+qy () Z=px—qy

The partial differential equation from Z =ax + by
1s
() Z=p'x+q’y b) Z=p'x-q°y

(© Z=px+qy d Z=px-qy

P’ —3p+2=0-Qan Siay

() (y-2x+c)(y+x+¢)=0

(=) (y-2x-c))(y-x-¢y)=0
(@) (y-3x—c)(y+3x—0cy)=0
(") (y—4x—c,)(y+4x—-cy) =0
The solution of p*-3p+2=0 is
(@ (y-2x+¢)(y+x+cy)=0
(b)  (y-2x-c)(y-x-cy)=0
(© (y-3x-c)(y+3x—cy)=0
(d (y-4x-c)(y+4x-cy)=0

Page5 Code No.:41148 B



10.

2!
(<) 1Dt
3!
" ey
2!
®) (s+1)*
3!
@ (s+1)*
(<) sin9¢
(rr) sin3t
(b) sin9t
(d) sin3t

Page6 Code No

.:41148 B
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11.

12.

SECTION B — (5 x 5 = 25 marks)

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

(=)

2x% -11x* +38x—-39=0 erémm FoeTUM g 6n
@ epeld 2 — 31 erafled FGUT L& Siids.
Solve the equation 2x® —11x* +38x-39=0 if

one rootis 2-3i.

Or
x? —4x* -3x+18=0 ererm F0ETUT g6 @)
ALPEBIGET FLOLD GTaNled, FLOGTUML ML G STés.

Solve the equation «®-4x%-3x+18=0,
given that two of the roots are equal.

x*—x®-10x% +4x +24 =0 eremp swELIT I 6
ppemsmeT  2-ed  FlsMEs S gELh
FLOGTUMLHL& STEHTs.

Increase the roots of the equation
x* —x® —10x% +4x+24 =0 by 2.

Or

x*-8x+1=0 eremp swUT igar Bl

gosms  Qremh  ssw QLSS ®HSSHIONS
Bluyl L aflem (penmLiLllg STehrs.

Find by Newton’s method, the positive root of
x*—3x+1=0.

Page7 Code No.:41148 B
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13.

14.

(1)

2 -1 1
A=|-1 2 -1] eremp ewflufen SpliGuwery
1 -1 2

FLOGTLIMTL_GOL_& HTETS%.

Find the characteristic equation of

2 -1 1
A=|-1 2 -1].
1 -1 2
Or

2 4
A{1 J aafldd A wppd A7
S Fwehens Srems.

2 4
If A:L J,ﬁnd A? and A2,

&iés: p” + px’ —2x"y =0.
Solve : p*+ px® —2x%y=0.

Or

Ix+my+nz=f(x*+y*+2%) eram FLOGTLIML Ig -
Nmpg ey f-5 B&s doLs@d ued
QUM EECEH (LY FLOEGTLIML_Iq.ENET N LOSEHELD.

Form the partial differential equation by
eliminating the arbitrary function ‘/° from
Ix+my+nz=f(x>+y>+2°%).

Page8 Code No.:41148 B
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15.

16.

(=)

(<=4)

srenrs . L{cos3t —cos 2¢] .

Find L[cos3t —cos2t].

Or

FHITETS : L_I[ZS;:%]
s“+4s+13

Find L-{ZS;?’]
s +4s+13

SECTION C — (5 x 8 = 40 marks)

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

(1)

px® +qx+rx+s=0 arayi) FLOGTLITL g 60T
gpemsea CLmsE Camfléd @mss Csameiwimer
wpmib Cungiorer Hupsmer r’p=q°s eren
1BlemLal.

Show that the roots of the equation
px® +gx* +rx+s=0 are in G.P. if and only if

r3p :q3s .

Or
Sirésa|b: 6x° +11x* —33x° -33x” +11x +6=0.
Solve : 6x° +11x* —33x® —33x” +11x+6=0.

Page9 Code No.:41148 B
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17.

18.

(=)

x* —12x% +48x* - 72x +35=0 eTatT
goaruriger @reawrLmeug 2 milienu Badl Sirey

HTETS.

Solve  x*-12x”+48x*-72x+35=0 by
removing the second term.

Or

apmian (pepewls LRSS x° +6x—-2=0
Ty FoaTUTL g6 Goul pposems @ T S
[ORELAGEEIN LR G

Using Horner’s method, find the real root of

the equation x®+6x—-2=0 correct to two
decimal places.

6 -2 2
A=|-2 3 -1 ereim ewfludlei gyasenm LI
2 -1 3

LOHMID B&6T CeuGL TS STenTs.

Find the eigen values and eigen vectors of

6 -2 2
A=|-2 3 -1].
2 -1 3
Or

Page 10 Code No.:41148 B
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wk12

11
(=) Csle-Capwleorer GCzpmsens A=|1 2
11
A71

oTain Sjantls@ sMumisg iHem epevLd -

SHTETS.

Verify  Cayley-Hamilton  theorem  for

1
A=|1 2 1| and also useittofind A™.
11

(=) Siés xyp® +(Bx* —2y*)p—6xy=0.
Solve : xyp® +(3x% —2y*)p—6xy=0.
Or
(<) &igs: (x" - y2)p+(y* —2)g=2"—xy.

Solve : (x> —y2)p+(y* —2)g=2"—xy.

(o) O L[l“t’oﬂ
.. 1 1 s
) L {m} <&l wieummler

DI SENETE SHTEHTs.

Page 11 Code No.:41148 B



Find :
a) LF —cost }

¢

Giy I {;} .
s(s+1)(s+2)

Or
@erliemen 2 HLTHDSmS LeTLIOSS Sidsea|b:
y'—4y' -5y =te'; y(0)=0, y'(0)=0.
Using Laplace transform solve
y'—4y' —5y=te’, given that y(0)=0,
y'(0)=0.
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Code No. : 41320 E Sub. Code : SMMA 21

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Second Semester
Mathematics — Main
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 condition for the lines whose direction cosines
are [,m;,n, and l,,m,,n, are perpendicular is

@ L-m_m

ly my n,
(b) Ll +mm,+nn,=0

2 2 2
I _my

(©

P 2
Iy m; n

(d) L +mimi+nini =0



Equation of yz plane is

(a z=0,y=0 b) y=0

© z=0 d x=0

The coordinates of the points on the straight line

x+1 y-3 z-3.
= = 1S

3 1 0
(a) (1’_ 3,_ 3) (b) (_19 3, 3)
© (23,1 (d) None
The direction ratio of the line
3x—4 y-6 3z-2 .
= = 1s
2 4 5
2 5
) 47_ b 2, 4, 5
(a) (3 3) (d) ( )
(© (4,6,2) (d (6,4,5)

The centre of the sphere
x2+y? 422426 -4y+62-T7=0
(a) (19 23 3) (b) (_17 27 - 3)

(C) (33 27 1) (d) (27 - 4> 6)

Page2 Code No.:41320 E



10.

In the equation of sphere the coefficient of xy is

(@) 2 ®b) 0

© 1 @ -2

Every line meets the cone in points.
(a) 2 (b) 3

(c) 4 @ 1

The degree of the quadric cylinder is
@ 1 (b)y 3
() 2 d 4

If the plane 2x+y=7 touches the conicoid

3x% +y*+2%2 =21 then point of contact is

(@ 1,23 b)) (2,30
(C) (_27 - 37 0) (d) (27 33 1)
2 y2 22
The intersection of —t5+t—5=11s
a” b c
(a) a parabola (b) an ellipse
(¢) hyperbola (d) circle

Page 3 Code No.:41320 E



11.

12.

13.

PART B — (5 x 5 = 25 marks)

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

(a)

(b)

(a)

(b)

(a)

(b)

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

Or

Find the direction cosines of the bisectors of
the angle between the lines whose direction
cosines are ([;,m,,n;) and (l,,m,,n,).

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

Or

Find the distance of the point (2,1,0) from
the plane 2x + y+2z-17=0.

Find the image of the points (1, -2, 3) in the
plane 2x —3y+2z+3=0.

Or
Find the condition for the line
ax+by+cz+d=0=a,x+by+cz+d,
AyX +byy+cyz+dy, =0=0a,x +byy+cyz2+d,
to be the coplanar.

Page4 Code No.:41320 E
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14. (a)
(b)
15. (a)
(b)

Obtain the equation of the sphere
circumscribing the tetrahedron whose faces

arex=0,y=0,z=0,£+z+3=1.
a b c
Or
Find the equation of the sphere having the
circle 22 +y2+22 -2x+4y—-62+7=0,

2x —y+ 2z =5 for a great circle.

Find the equations of the tangent planes to
the cone 9x* —4y® +162z? =0 which contain

Show that the equation of a right circular
cone whose vertex 1s O, axis OZ and

semivertical angle & is x* + y® =z%tan’ «.

PART C — (5 x 8 = 40 marks)

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

16. (a)

Show that the three lines which join the mid
points of the opposite edges of a tetrahedron
pass through the same point and are
bisected at that point.

Or
Page5 Code No.:41320 E



17.

18.

(b)

(a)

(b)

(a)

(b)

If the direction cosines of the two lines
satisfy the equations l+m+n=0,
20, +2l, -mn=0 then find the angle

between the lines.

Find the equation of the plane passing
through the points (2,5, -3), (-2, -3,5) and
(5,3,-3).

Or
Prove that the reflection of the plane
ax+by+cz+d=0 in the plane
ax+by+cz+d =0 18 the plane

(aa, +bb; +cc))(a;x + by +cz+d,)) =

(@ +b% +ct)(ax +by +cz+d).

Find the condition for the straight lines

X —x - z—z
L_Y TN L to meet the surface
l m n

ax® +by? +cz” +1 in two coincident points.

Or
Find the shortest distance between the lines
x-3 y-8 z-8 x+3 y+7 z-6
-3 1 -1’ 3 -2 -4

Page 6 Code No.: 41320 E



19.

20.

(a)

(b)

(a)

(b)

Find the equation of the sphere which passes
through the circle x? + y*> +22 -2x -4y =0,
x+2y+3z=8 and touches the plane
4x + 3y =25.

Or

Find the condition that the lines

X —a -b z-c¢
=Y = where 2 +m? +n? =1

l m n
should touch the sphere

x2+y? 422 +2ux+2uy+2wz+d=0. Show
that there are two spheres through the
points (0,0,0), (2a,0,0), (0,2b,0) which
touch the above line and that the distance

between their centre 1s
2 /2
?[cz—(ocvabz+cg)n2]1 .

Find the condition for the equation
ax® +by* + cz® + 2fyz + 2gzx + 2hxy = 0 to
represent a right circular cone. Obtain the

equation of the axis and the vertical angle of
the cone.

Or

Obtain 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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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

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. x = Y GTEITM Yereflufled y=4sinx GTETM
CUENETELEN TUNGIT GLIEDEITEL <, TLD
(=) 2 (<) 2
1
@) —= (W) 242

V2

wk ser



The radius of curvature of the curve y =4sinx at

the point x = 7 s

@@ 2 ®) 2
(c) L @ 22

@M el LgSlen QID 7 Taldd F6T QUMETE] <TLD

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

@ r (b)

© (d)

—
xm|,_. ~ |

x =a(f-sind) wpmn y=a(l-cosd) eam e L
allgeiled QemCam (NS H(pedl

(1) e el Id

() @@ CpiGsr@

(&) wHblpm@m el L augey

(/)  emdledllwid

Page2 Code No.:41319 B
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The evolute of the Cycloid x =a(@-sind) and
y=a(l-cosb) is

(a) acircle (b) a straight line
(¢) another cycloid (d) catenary

rd=a eerp empuiler Ggrewe  CLETHCHTH

(=) rsinfd=a (<) rsinf=-a

(@) rcosb=a (rF) rsin@:%

The asymptote of the curve ré =a is

(a) rsinf=a (b) rsinf=-a
(c) rcosf=a (d) rsin¢9:l
a
o\
@ Uearaflwnerg — semiliLeretl  ereutled ( J
0x Oy
o*f o*f
axZ'ayz'
(o) < (=) >
&) = (m) #

Page3 Code No.:41319 B
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27 )2 2, A2

A point 1s a node if of 6[’.8]‘.

0x Oy ox? oy?
(@ < (b) >
(© = d =
y? (1 + x) = xg(l - x) GTEID GUEMETEUN ————— &
QuTmSg s&ETTENS)
(=) x— o6& (=) ¥V — SiFa

(@) Q@ Fssaflgbd (F) y=x

The curve y*(1+x)=x%(1-x) is symmetrical
about

(a) X — axis (b) y-—axis

(¢c) Dboth the axis d y=x

O ey Q

j.j.dxdydz—ebr Ly
00

(=) abe (@) ——
abce
(@) aTbc () 2 abc

Page4 Code No.:41319 B
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The value of ]Ejlj‘dx dydz =
000

@) abe ®) %
© “"Tbc @ 2 abe

X+y=u, y=uv eafle J(u,vj:
X,y

(=)

(@)

v (<) u
1 1
u U

()

If x+y=u, y=uv, then J[u,vjz
X,

Y

@ v b)) u
© = @ X

u v
3
Isinﬁ x.cos” x dx —en iy
0

8 3z
(=) 593 (<) 593

37 V4
(@) 512 (FF) 593

Page5 Code No
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10.

Va

2
The value of J-sinG x.cos’ xdx =
0

8 3
(a) @ ) @

3 T
(c) E (d) @
r(gjr(p; j—mmgamu
@) ) ) i)
@) 2—‘/?F(p) () zﬁr(wl)
The value of F(ij(p +1J

2 2

(a) ﬁr(p) (b) ‘ﬁr(p)

2 2
© Z—@F(p) @ ?ﬁr(wl)
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11.

12.

PART B — (5 x 5 = 25 marks)

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

(=)

(1, 1) ererm yarafuder x* +y* =2  eramm

CUEDETELEDTUN 6T CLIGDEITEL <Y TLD HTERTS.

Find the radius of curvature of the curve
x* +y* =2 at the point (1, 1).

Or

r=ae’ aap eumeTeumrEE sTEIQST(H

Yeraflulled auaname| <y b STews. o wHmLD o —
Lm0 &ET 6T6Hs.

Find the radius of curvature at any point on

fcota

the curve r=ae , where ¢ and «a are

constants.

rzg(l—cosﬁ) oTeTD  GueneTeUedTUlleT P — T

FLOGTLIML_GhL_ &ITGHT&.

Find the p-r equation of the curve

r =%(1—cos0).

Or

Page 7 Code No.:41319 B
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13.

14.

v —6xy? +11x’y—6x> +x+y =0 GTEOTM
auamareuenuiler  Qgremer  Gar@h  CamBsamer
HTGTS.

Find the asymptotes of
v —6xy? +11x%y—6x® +x+y=0.
(x+y) = \/E(y —x+2f eremm cuaereuanyullain
SMES L|eTerll & (@S Ten @) UICanLI &Tams.
Find the nature of the singular points on the
curve, (x + y)3 = \/E(y -x+ 2)2.

Or
xt —2x%y —xy? —2x% —2xy+ y* —x +
2y+1=0 eremm eueerauewyuied (0, 1) ereip
Yerefludled @rerr_meug) cuenswiner gnem wpgH
@Qm&SEW erand Sm_(hs.
Show that, «x*—2x%y—xy? —2x% —2xy+
y> —x+2y+1=0 has a single cusp of the
second kind at (0, 1).

x>0, y>20 womid x+y<1 eem uGdew
Qs mesrL ”(x2 + yz)dxdy —eow GG S.

Evaluate ”(x2 + y? )dx dy over the region
x>0, y>0and x+y<1.
Or
Page8 Code No.:41319 B
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15.

16.

(<)

jljxl_T_yM —& GG 5.
0 0

11-x1-x-y

dzdydx
Evaluat -_—
Vauae'([‘([ ‘([ (x+y+,z+1)3

[(n+1)=n! erar Hmioys.
Prove that [(n +1)=n!.

Or

2
Jtan@dO —m wdH9ms.
&8
0

3
Evaluate J\/ tanfdao.
0

PART C — (5 x 8 = 40 marks)

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

(<)

(2, 1) erenm Lemefludled xy = 2 erenm cuanemeuanyullen
SiF&U Latatlsatlen aUeneTe] LOWISENS &TaHTs.

Find the co-ordinates of the centre of
curvature of the curve xy=2 at the point

(2, 1).
Or

Page9 Code No.:41319B
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17.

18.

x=y :3?a erarm  yateflded  x® + y* = 3axy
GTGITD GUENGETEUEN TUIlGIT CUENGETE TSNS STEHTS.

Find the radius of curvature of the curve
) 3
x? +y3 = 3axy at the point x =y=?a.

x=acos’@; y=asin’@ eem cuamareuamyuder

QemiGar_(H s(peilepw smer.
Find the evaluate of the curve x =acos®8;
y=asin® 6.

Or
x4+ 2x%y —4xy? —8y® —4x +8y =1 GTEOTM
auemateuenuiler  Ggmene QzTHCsTHHmaT
HTEHTS.

Find the asymptotes of
x® +2x%y —4xy® —8y® —4x +8y=1.

xt —2x%y —xy? —2x% —2xy + ¥ —x +
2y+1=0 eratp euameTeuamiuied (0,—1) GTEITM
yeraflufler @rerrmbd ecuenswimer epedm (psEH
@m&EW erend Sm_(h.
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19.

Show that, x*—2x%y—xy? —2x% —2xy+
y> —x+2y+1=0 has a single cusp of the
second kind at (0,~1).

Or
x?+1 ) . .o
= 1 GTGTD  FLOGTUMLIq D@ CUEMETELEDI
CUEHTS.

Trace the curve whose equation 1is
x%+1
x? -1

x® +y* =a® arenp ey el LgdHan WOlans erair
uEesd  aflurs ”(a2 - xZ)dxdy 66T
Qgrensuil_ema Sk Hs.

Evaluate ”(a2 —xz)dx dy taken over the

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

Or
G(u,vw) a(x,y,z) a(u,vw)
olx,y,2) 0l¢.m,2)  alEn.y)

ﬁ(u,vw) G(x,y,z) _ G(u,vw)
olx,y,2) a(&,n,2)  ol&ny)’

Prove that,

Page 11 Code No.:41319 B
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q D p+q

20. (o) PPatl)_Alp+la)_Alpa)

cran Flmias.

Prove that, Alp.g+1) _Alp+1q) ﬂ(p,q).

q D pP+q
Or
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

First Semester

Mathematics/Mathematics with Computer Application
— Main

CLASSICAL ALGEBRA
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks

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

Choose the correct answer :

1. x°-7x* +14x - 8 = 0 erémp swETUT g6 @ GoOU)
gpeLLD
1
(o) -2 () 5



One real root of the equation
x° —Tx* +14x -8 =0 is

(@) -2 (b)

o |

1
(© ) d 2

x? —4x® +4x-16 =0 eanp soETUT g @)W
ppemsaT 20 OMID — 2 erefley Sgear HmGLTE
gpeULD
(=) 1+ (=) 1-1
@) 2-i (r) 4

If the equation x® —4x®> +4x-16 =0 has two
roots 2i and -2¢ then, the other root 1s

(@ 1+: ® 1-i
(© 2-1i d 4

x*—ax® +bx® —cx+d =0 aamp  swETUT g6n

P EBISET 6T G (S

-b b
(=) — (=) —
(@) a () -a

Page2 Code No.:41141 B



The sum of the roots of the equation

xt—ax® +bx> —cx+d =0 is

@ 2 ()

a

© «a d -a

b
a

xt —2x% +6x% + 26 —1 = 0-ar @@ epid a erafled

(S1) —a-bemapeb
1 . .
(=) 5 LeC yaw

(@) 1-0an e
()  Cupaadlu egiilena

If a is a root of x* —2x® +6x2 +2x -1 =0 then

(a) —a isalsoaroot (b) L is also a root

a
(¢) 11isalso a root (d) none of the above
3x> -10x* +9x +2 =0 eTe FLOGTUITL lq 60T

ppOBIGMET -  QumES@L  Curg L@
o (HLOMHIL FLOGTLITL TEE

(=) 3x® —100x? + 900x + 2000 = 0
(<) 27x® —90x® +27x +2 =0

(@) 3x® -30x” +8lx +54 =0

() 9x® —30x% +27x +6 =0

Page3 Code No.:41141 B



When the roots of the equation

3x® —10x% + 9x + 2 = 0 are multiplied by 3, the
transformed equation is

(@ 3x® —100x? + 900x + 2000 = 0
®) 27x* —90x* +27x +2 =0

() 3x®-30x*+8lx+54=0

(d  9x® -30x%+27x+6 =0

xt —12x° + 48x% —72x + 35 = 0 eetm ST Ig 60T

@) resTLmLD 2 milienL B, T PLP GV TBI I
2 GODEsLILIL. Couemr(hLb.

(=) 1 (=) 2

(@) 3 () -1

To remove the second term of

xt —12x® + 48x% — 72x + 35 = 0 the roots are to be
diminished by

(@ 1 (b) 2

© 3 d -1

x% —6x —13 = 0 eramm sweTUT g6 @ QU peotd
Qe Cuwr @)(m&@Lb.

(@) 0wppd 1 (@) 1wppid2

(@) 3wpnmb4 () -1 om0

Page4 Code No.:41141 B



One real root of x> —6x-13 =0 lies between

(a) Oandl1 (b) 1land?2
(c) 3and4 (d —-landO

f(x) eremug n g Qe Lo@ULECsTma crefe,

fx)=0 erem sweTLT 14DHE
IGEICTY

(1) n epeBISET (=) n—1 ppeomiser
(@) n+1 epoomiser (F)  n—2 ppeomiger

If f(x) is a polynomial of degree n then the

equation f'(x) = 0 has
(a) n roots (b) n -1 roots

(¢) n+1 roots (d) n -2 roots

BIe@GLIG FOGUT IqenaT STEGL @ (LPEnDLITETS)

(=1) &6 (penm (<) Bluplrarpep
(@) Quirdl wpenm ()  Qevdrmesdl (penm

One method of solving a biquadratic equation is

(a) Cardon’s method (b) Newton’s method
(¢) Ferrarils method (d) Lagrange’s method
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10.

11.

apx® + 3a,x% + 3a,x +a; =0 GTETM (pLig
FLOGTLIMTL g 60T STl 601 [BlanevITET GUllq eUTag)

(@) 2°+3Hz+G =0

(=) 22+ Hz+G=0

(@) apx’ +ax® +ax+a; =0

(/) 2°+3Hz>+G =0

Cardon’s standard form of the cubic equation

apx® + 3a,x% + 3a,x + a; = 0 is
(@ 2°+3Hz+G =0

® 2*+Hz+G=0

© aux’® +ax® +a,x +a; =0

d 2*+3Hz*+G =0

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=) 2x° —11x* +38x —39 = 0 erenmp SOETLITL Ig 6
@ epeld 2 — 3i erafled @ FFamun L Siés.

If one root of the equation
2x% —11x% + 38x — 39 = 0 is 2 — 3i, solve the
equation.

Or

Page6 Code No.:41141 B



12.

13.

(<=4)

x* + px® +qx® +rx +5 = 0-ar Qm
gpemsaien QUMmE@EGS CFTans Fer HD @)m
gpeomsaiar  QUMESS CFTssHE — FLOWOTS
BmEED Cowib, 7° = p’s s s (Hs.

If the product of two roots of
x* + px® +gx® +rx+5=0 is equal to the
product of the other two. Show that,
r? = p’s.

x" —x*+1=0-an ppeisaiear 6-b BESHer
Fa(hBe S eTem ST (Hg.

Show that the sum of the 6t powers of the
roots of x" —x* +1 =10 is z.

Or

A —x + 1)3 = 27x%*(x -1  eranug e

Blanawirer gamedp Foerum® erar Hr(h.
Show that 4(ac2 -x+ 1)3 = 27x%(x —1) is a
standard reciprocal equation.

¥ +x>+x-100 =0 eram ST Ig6
PPOMBIGENET 4 -6 .

Diminish the roots of the equation
x° +x” +x —-100 = 0 by 4.

Or
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14.

15.

4x® — 21x® +18x + 20 = 0 eTatrm FDETITL I 6
EPOBIGETI 6T @) ULIGLEDLI FHTEHTS.

Find the nature of the roots of the equation
4x® — 21x* +18x +20 = 0.

4x” —12x” —15x -4 = 0 erep SOEUT g HG
@rieL el crafléd Sigemar Srés.

Solve 4x® —12x* —15x —4 = 0 given that it
has a double root.

Or

x*=3x+1=0 erenp UM 16T (porisar 1
wHnID 2 &@& Qe Cu 2 dTeng eTaildr SHanen
@ B&W LjeTatlsetled sremrs.

Find correct to 2 places of decimals the root

of the equation x* -3x+1=0 that lies
between 1 and 2.

x* —10x” + 35x” —50x +24 =0 -gg Qugn
Wenuild Erés.

Solve x* —10x® + 35x% — 50x + 24 = 0 using
Ferrari’s method.

Or
2x% +3x* +3x +1 = 0 -3 §iés.

Solve 2x® +3x2 +3x+1=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.

(=)

x° —x* +8x% - 9x — 15 = 0 erenp s0ELIT I 6
@@ omsdr V3 wombd 1-2i  eafld
Q&gauT L §Tés.
Solve the equation
x® —x* +8x2-9x-15=0 if ¥/3 and 1-2i
are two of its roots.

Or
px’+qx® +rx+5=0-ar pomsdr sl (O
Qar_fed @m&s Coemaiwmear wHmid CumglLomer
Blubgen e 2¢° + 27p®s = 9pqr CTTLIGNS
HITETS.
Show that the roots of the equation
px®+gx* +rx+s=0 are in arithmetic
progression iff 2¢® + 27p®s = 9pqr.
x* —x® —19x% + 49x — 30 = Oeremm
gwetum iynE () Yo’ wppgn () Xa”-g
Ser(HL4l1g..
Find () Yea? (i) Xa? for the equation
x* —x® —19x% + 49x - 30 = 0.

Or

Page9 Code No.:41141 B



18.

19.

6x° — 5x° — 44x" + 44x® +5x -6 = 0 -3
Erés.

Solve 6x°® — 5x° — 44x* + 44x® + 5x -6 = 0.
x* —12x% + 48x” — 72x + 35 = 0 -3 @yawTLmbd
2 mlienu BE@GeuSET epeLons Sids.

Solve x*—-12x +48x* -72x+35=0 by
removing the second term.

Or
x* +4x® —20x% +10 = 0 eremp  SELIT I 6
P EOMBIGEIT GIT @) UICDEN LI & TEHTS.
Find the nature of the roots of
x* +4x® —20x* +10=0.
x® - 2x% +3x -4 =0 ererp Qs eperisafer
eTevTemtlSens LDHMILD HlenaEnILI &Tams:.
Find the number and position of the real root
of x® —2x* +3x -4 =0.

Or
x? —2x% —3x — 4 = 0 ererp FETUT Ig 6 LS
ppemsameT eperm S0 Learaflserns  Slmss
HITEHTS.

Find the positive root of the equation
x® —2x% —8x —4 = 0 correct to three places
of decimals.

Page 10 Code No.:41141 B



20.

(@) x° -3x+1=0-gsr_afler wapulle Siés.
Solve by Cardan’s method x* —3x +1 = 0.
Or

(<) 4x* +8x° +12x% + 4x + 5 = 0 eTarm
gwearumenL Qugml (pappuded Sids.

Solve 4x* +8x® +12x* +4x+5=0 using
Ferrari’s method.
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Second Semester
Mathematics / Mathematics with CA
DIFFERENTIAL EQUATIONS
(For those who joined in July 2016 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. y=2px + p’y? erenm swenLn g cuflans HMID Lig
pannGu
(o) L2 (=) 2.1
(@) 1.3 (m) 3.1

The order and degree of the equation
y=2px + p?’y2 are

(a 1,2 (b) 2,1

© 1,3 d 3,1



px+y =0 erap Fwarun g6 Sia]

(1) xy=c () x+y=c
(@) x-y=c (FF) x2y:c
The solution of the equation px+y=0 is
(a) xy=c (b) x+y=c
o0 x—-y=c (d) x2y=c

y' =3y +2y =0 eremy ST 14 60T 63(1h STy
(@) y=x (=) y=e*
(@) y=e™ (%) y=sinx

One solution of the equation y" -3y +2y=0 is
@ y=x b) y=e*

) y= e 2 (d y=sinx

(D2 — aD)y =e™ -en gallgSiay

ax

(=) O (<) xe

(@)

xe
()  axe®™

a
The particular integral of (D2 - aD) y=e™ is
a O (b) xe™

xeax

(d) axe™

(©

a

Page2 Code No.:41143 B




o d?y dy

x w+4xa+2y20 Graumy FLOGTLIML g 6T SiTey
A B
() y=—"+— (=) y=Alogx+B
X x
B X 2x
@) y=A+— () y=Ae" +Be
x
The solution of the equation
2
xzﬂ+4xﬂ+2y=0 is
dx? dx
A B
(a) y=—"+—
X x

(b) y=Alogx+B
© y=A+Z
X

(d) y=Ae" + Be*™

€=xi rafler O°x™ -

dx
(o) max™! (<) ma™
(@) m’x" (m)  mPx™?

If Hzxi then 6%x™ =
dx

(@ mx (b) mx
© mZi™ (d m2xm?!

Page3 Code No
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BasiiuL Ceuarriqw wrdlellsefler cremanflsens grym
wrlsefler  eramamilsmasmwel  FlHd  erefled
Fem(h HlenL&@L.

(=) s aflas

(=) @rewrmd cuflens

(@) @nrewrLmb euflengds@ Coed
(FF)  @@eeu grgiLblebenen

If the number of constants to be eliminated is
greater than the number of independent variables
then we get equations of

(a) First order
(b) Second order

(¢) More than second order

(d) None of these

erarugl ¢ (x,y,2,a, f(a)) =0; %:o

g SweupMelmpbgl ‘@’ -o B&ss Sep_iLig).
(=) fApliys dsres

(@) Aesps Qprens

(@) Ourgi Gpres

() pperwwiner Qgrens
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10.

The is obtained by
.09 _

‘a’ between ¢ (x, y,2,a, f(a)) =0

(a) particular integral
(b) singular integral
(¢) general integral
(d) complete integral

ism.llenr  eig g E-Er-E; -E¢

(o) 1 (<=4) 2

(@) -1 (m) O
According to Kirchhoff's law, E - Ep -
(@ 1 (b) 2
() -1 (d ©
I -a Hlevawinar UGS
E, R
(=) — (<) E,
E
(@) Fo () RE,
Steady state part of I is
E, R
Zo b) -
(a) 7 (b) E,
E
— d) RE
(©) R, (d) 0

Page5 Code No
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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. (=) & xp? —2yp+x=0.
Solve : xp2 - 2yp+x=0.
Or
(<) &t: p”+2ypcotx = y°.

Solve : p? +2ypcotx = y2.

1
12. e™ =xe™ eran HlemLq.

1
Prove that e™ =xe*.

(<) 8ir: (D2 +16)y = e % 4 cosdx .

Solve : (D2 + 16)y =e %% + cosdx .

Page6 Code No.:41143 B




13. (=)

(<=4)

szi eTarfled LX:x’)‘J-x_”‘_lX-dx eTar
dx 0-a

HlersLl.

If0=x i, then prove that
dx

1
0-a

szajx_a_lX-dx.

Or

3 2
& : x3%+8x2%+xj—z+y:x+logx.
X X

3 2
Solve : x3j—§+3xzj—g+xj—y+y=x+logx.
X X X

4. (@) z=flx+y)+glx-y)-A®pg [ womd ¢ -g

(<=4)

LEIGED

Eliminate / and ¢ from z=f(x+y)+dlx-y).
Or

Sir: \[p++g =1.

Solve : \/E+\/E=1.
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o : kA%abt
15. (=) @rarmbd Hlene ellenemudled xzm GTauT
HlesLl.
In the second order reaction, prove that
e kAabt '
1+ kAabt
Or
(=) eueriddl wHmibd eIpssl Hlevew Sssser UMM
efleur.

Explain growth and decay problems.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

d%x dy

16. (él) EIT (l) W+2E—x+81nt=0
(11) d—zy—Zd—x—ercost—O
2  dt '
2
Solve : (1) ﬂ+2—y—x+sint=0
> dt

2
(i) %—2%—y+cost:0.
t

Or
Page8 Code No.:41143 B



17.

18.

(=) &= @ x*p®+xyp-6y>=0
(i) x*(y - px)=p*y.
Solve: (i) xp?+xyp—-6y2=0
(i) x*(y - px)=p7y.
(=) & (D2 —4D + 3)y = sin 3x co2x .
Solve : (DZ —-4D + S)y =sin 3x co2x .

Or
(<) & (D' -2D% ~3D? + 4D+ 4)y = x2e"

Solve : (D*-2D%-3D? + 4D+ 4)y = x2e*

5 d?y dy

(=) &r: «x w—3x5+4y=x2logx.
d? d
29 Y 2
Solve : x E—3x£+4y—x logx.
Or
2
(=) & (x+a)2ﬁ—4(x+a)ﬂ+6y:x5.
dx® dx

d*y dy
—2—4(x+a)d—+6y=x5.

Solve : (x + a)2
dx x

Page9 Code No.:41143 B



19.

20.

(=)

&ir: x(y2 + z)p +y(x2 +z)q = z(x2 —yz).

S —
T
J’_
=
=
+
Qo
Q
I
L
=
(]
!
<
[\]
S—

Solve : x(y2 +z
Or

& (@) p(1+q2)=q(2—1)

() (-x)p+2-y)g=3-=2.
Solve : (1) p(l +q? )= q(z - 1)

Gi) 1-x)p+(2-y)g=3-z.

500 LT sveneu GEmam Ggmiiy eeniled 250
Symd 2 Ly 2 dreng). BIOLSHH@E 15 Ol LT péed
g,@zfvrm‘?r’r Sgaier umlidngl. GCoaibd 2Cs 2jerey
sl CeuafllCumidlngl. 3 werfl CrrsHmn@ Y
cTeueUeTa| 2 LIL| @) (H&H@ELD?

A tank contains 500 liters of brine having
250 grams of salt in solution. Pure water is
running into the tank at the rate of 15 liters
per minute and the mixture runs out at the
same rate. How much salt is in the tank at
the end of 3 hours?

Or
Brachistochrone semédlenerns sl .

State the solve the Brachistochrone problem.
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Code No.:41144 E  Sub. Code : JMMA 31/
JMMC 31/SMMA 31

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Third Semester
Mathematics/Mathematics with Computer Application
REAL ANALYSIS — 1
(For those who joined in July 2016 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Every non empty set of real numbers which is
bounded above has a
(a) infimum (b) supremum
(c) prime number (d) rational number
2. |x| =x if
(a x>0 b) x<0

(0 x>0 d x<0



The limit of the sequence [lJ is

n
(@ 1 b n
(© 0 d 2

A monotonic increasing sequence which 1is
bounded above converges to

(@) lLu.b. (b) glb
© - d) o

If a, :1+%+2l+...+i' then the value of lima, is

! n. n—o

@ 0 (b) 1

(© e (d) o
iﬂ%(1+%+%+....+%j =

(@ 0 (b) e
(© 1 (d) oo

The series 1+7r+7%+...+7r" +.... converges if
(a) r>1 (b) O0<r<i1
o0 r=1 d r<-1

Page2 Code No.:41144 E
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!
8. If a, =" then lim % 1=

n n—owo an
(a 1 b)) e
1
() O (d -
e
9. If Xa, converges, then I
n
(a) convergent (b) divergent
(¢) oscillatory (d) none

10. Radius of convergence of expoential series in
(@ O b 1
) n d oo
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Answer should not exceed 250 words.

11. (a) State and prove unique factorization
theorem.

Or
(b) State and prove Cauchy-Schwarz in equality.
Page3 Code No.:41144 E



12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Show that im a/n"

n—o

where a>0 is a real

number.

Or

a

n

Prove : (a,)—> x,a, ;tOVneN:{L]—)O.

Show that the converse of this theorem is not
true.

Prove that every sequence (a,) has a
monotonic subsequence.

Or

Prove that
(Ll 1)+ 20wl |5 4]

Show that 24 ; N =%.
n —

Or

Discuss the convergence of the series

212+22+....+n
nt+1 .

Page4 Code No.:41144 E
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15. (a) Show that the series 21—3—%(1+2)+%

(1+2+3)—%(1+2+3+4)+....
Or
(b) State and prove Abel’s test.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Answer should not exceed 600 words.

16. (a) State and prove triangle in equalities.

Or
x?  xP x"

b)) If e =1+x+—+—+...+—+...., then
2! 3! n!

prove that e is an irrational number.
17. (a) Prove
@ (a,)—a,(,)>b=(ab,)—>ab
@) (a,) —a,q,20Vn,a=0= (@)—) a
Or
(b) Prove
@ (a,)—>a,0b,)>b=(a,+b,)>a+b

() (a,)— a,(b,) > b,b, #0Yn, b#0=

a, a
> —.
I

Page5 Code No.:41144 E



18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

State and prove Cauchy’s first limit theorem.
Or

Discuss the convergence of the geometric
sequence (r").

. 1
Discuss the convergence of 2—p .
n

Or
Test the convergence of

1 12, 123 ,
—X+—x"+——=x"+
37 35 357

State and prove Leibnitz’s test.

Or

Find Maclaurin series for sinx and also find
1ts radius of convergence.

Page 6 Code No.:41144 E
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Code No. : 9129 Sub. Code : PMAM 33
M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Third Semester
Mathematics
ADVANCED ALGEBRA -1
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If dimzV=m, then dim, H,, (V, F)=

@ m ® m?
¢ 1 d o0
2. vl=
(@ () (b) ()

© (v,0) @ > ()



An element in A (V) which is not regular is called

(a) irregular (b) 1invertible

(¢) singular (d) non singular

A e F 1is called a characteristics root of 7 1if

(a) A+T 1issingular
(b) A-T isregular
(¢) AT isregular
(d) A-T is singular

The relation of similarity is n
A(V).

(a) reflexive (b) symmetric

(c) transitive (d) all the above

If M, of dimension m, is cyclic with respect to T,

then for all k<m, the dimension of MT" is

(@ mk b) m+k
© m-k () %

Page 2 Code No. : 9129
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10.

11.

If A isinvertible, then tr(A c A_l)z
(@) tr(4) (b) tr(C)
© O @ tr(AC)

If A is a scalar matrix, then A1* =
@ 1 ®) 4
(© 0 @ -2

If TeAWV) 1is Hermitian, then all its
characteristic roots are

(a) integers (b) purely imaginary
(¢) real (d) complex numbers
If N is normal and if vN* =0, then

@ v=0 (b) N=0

(¢ uvN=0 d k=0

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
(a) Provethat A (A (w))=w.

Or

(b) If V is a finite dimensional inner product
space and if W is a subspace of V, then

prove: (i) V is the direct sum of W and W+
i) (W) =w.

Page 3 Code No. : 9129



12.

13.

14.

(a)

(b)

()

(b)

(@)

(b)

If V is finite dimensional over F', then show
that T € A(V) is invertible if and only if the

constant term of the minimal polynomial for
T is not 0.

Or
If ZeF is a characteristics root of
T € A(V), then prove that for any
polynomial gq(x)e F[x], q(1) 1is a
characteristic root of g (7).

If T € A(V) is nilpotent, then show that
ag+a, T+...+a, T", where «;,e€F, is
invertible if ¢, #0.

Or
If V is n-dimensional over F and if
T € A(V) has all its characteristics roots in

F |, then prove that T satisfies a polynomial
of degree n over F .

If F is of characteristic 0 and if S and 7 in
Ap (V) are such that ST -TS commutes

with S, then show that ST -TS 1is
nilpotent.

Or
Prove that det A =det (A').

Page 4 Code No. : 9129
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15. (a) If N is normal and AN = NA, then show
that AN *=N* A.

Or
(b) Prove:
@ IfTeAV),then T*ec A(V)
) (T**=T.

SECTION C — (5 x 8 = 40 marks)

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

16. (a) State and prove the Schwarz inequality.
Or

(b) Explain the Gram-Schmidt orthogonalization
process.

17. (a) If A is an algebra, with unit element, over
F, then show that A is isomorphic to a sub
algebra of A(V) for some vector space V

over F'.

Or
(b) If V 1is finite — dimensional over F', then
S, T € A(V), prove:
@ r@ST)<r (T
@ r(@S)<r(T)
@) r (ST)=r (TS)=r(T) for Sregular in
A(V).
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18.

19.

20.

(@)

(b)

(a)

(b)

()

(b)

Prove that there exists a subspace W to V,
invariant under 7" such that V=V, @ W.

Or

Show that two nilpotent linear
transformations are similar if and only if
they have the same invariants.

Prove that the determinant of a triangular
matrix is the product of its entries on the
main diagonal.

Or

For A, BeF,, show that
det (AB)=(det A) (det B).

Prove that the linear transformation 7' of V
1s unitary if and only if it takes an
orthonormal basis of V into an orthonormal
basisof V.

Or

If T e A(V) is such that (v7T,v)=0 for all
veV , then show that T=0.

Page 6 Code No. : 9129
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Code No. : 9114 Sub. Code : PMAM 11

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

First Semester
Mathematics
ALGEBRA —1
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
SECTION A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. If G is a group and H 1is a subgroup of index 2 in
G then

(a) His anormal subgroup of G

(b) Hisaabelianin G
(¢ aHa'#H,aeG
(d) None of these



If ¢ is a homomorphism of G into (_3, then which

one of the following is not true
(@) ¢(ab)=¢(a)¢(b)Va,beG

(b) ¢#(e)=e, the unit element of G

© ¢ H=(px)'VxeG
(d) None of these
Let G be a group of order 36 and let H be a sub

group of order 9, then H contains a normed sub
group of order

(a) 3or4 (b) 5bHor7
(c0 3or6 (d 3or9
A group G is said to be solvable if there exist

subgroups G=N,> N, DN, >....o N, =(e) such
that

(a) each N, isnormalin N,

(b) N, /N, is abelian

(¢) Both (a) and (b) are true
(d) None of these

Page 2 Code No.:9114



Let A, be the set of all even permutations in S, .
Then O(4,) =

@ |n o L

2

n
© n @ 5

Ss has a p—sylow sub group of order

@ p"® b p*

© p (d) None

Let G be a group of order 72. Then

(a) G must have a non trivial normal subgroups
(b) G 1is simple

(¢) G is not having any normal subgroup
(d) None

Product of an even permutation and an odd
permutation is

(a) odd (b) even
()  both (d) none

Every finite abelian group is the direct product of
(a) Subgroups (b) Abelian groups

(¢) Cyclic groups (d) None
Page 3 Code No. : 9114



10. If A and B are groups then A x B is isomorphic to

(a)
(c)

A ®) B

BxA (d) None of these
SECTION B — (5 x 5 = 25 marks)

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

11. ()
(b)
12. ()
(b)
13. ()
(b)

Prove that HK 1is a subgroup of G if and
only if HK = KH .
Or

The subgroup N of G is a normal subgroup
of G if and only if every left coset of N in G
is a right coset of N in G. prove this.

Prove that any non abelian group of order 6
is isomorphic to s;.
Or

If a group G # (e) is solvable, then show that

G contains a normal abelian subgroup
M = (e).

Prove that S, has A, as normal subgroup of
index 2.

Or
IfO(G)=p?, when p is a prime number,
then show that G is abelian.

Page 4 Code No.:9114
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14. (a) Prove that any two p-Sylow subgroups of a
group G are conjugate to each other.

Or

(b) Find the number of 11-Sylow subgroups and
13-Sylow subgroups of a group of order

11% x13? and show that this group is abelian.

15. (a) Suppose G is the internal direct product of
N,,N,,....N,. Then for i#j show that

n

N,nN;={e} and if aeN;, beN,; then
ab=ba.

Or

(b) Let G and G' are isomorphic abelian groups

then show that for every integer s, G(s) and

G'(s) are isomorphic.
SECTION C — (5 x 8 = 40 marks)

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

16. (a) (1) If H and K are finite sub-groups of G
of orders O(H) and O(K) respectively
O(H)O(K)

then show that O(HK) = .
OHNK)

Page 5 Code No. : 9114



17.

18.

(b)

(a)

(b)

(a)

(b)

(1) If H and K are subgroups of G and

O(H)>+0(G), O(K)>40(G) then
show that H N K = (e).

Or

State and prove Cauchy’s theorem for
abelian groups.

If G is a group, H is a subgroup of G and S
is the set of all right cosets of H in G. Then
show that there is a homomorphism 8 of G
into A(s) and the kernel of # is the largest

normal subgroup of G which is contained
in H.
Or

(1) Let G be a group. Prove that 9(G), the

set of all inner automorphisms of G, is
a subgroup of A(G).

(i) Also prove that 9(G)=G/Z, Z is the
centre of the group G.

State and prove Cauchy’s theorem for
general group.

Or

Prove that the number of conjugate class in
S, is p(n), the number of partions of n. Also

prove that a € Z if and only if N(a)=G.

Page 6 Code No.:9114



19.

20.

(a)

(b)

(a)

(b)

State and prove Sylow’s theorem for general
group.

Or
State and prove third part of Sylow’s

theorem.

Let G be a group and suppose that G is the
internal direct product of N;, N,,...,N,, let

T=N,xN,x........ xN,. Then prove that G
and T are isomorphic.

Or

Prove that two abelian groups of order p"

are isomorphic iff they have the same
invariants.
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SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. The number of positive integral solutions of
5x +3y =52 1is
(@ 3
(b) 0
© 1
d 2

wk 3



The equation ax +by=c with (a,b) =g has at
least one positive solution if],
(@ glcand gc<ab () clg and gc<ab

(¢ glcand gc>ab (d) clg and gc>ab

The number of positive solutions of x* + y* = z*
which are in geometric progression is,

(@ O (b) 1

() o (@ 2

With usual notations the values of N'(1), P'(1) and
Q'(1) are,

(@ 22,2 ®d) 21,2
© 1,21 @ 221
The value of the infinite continued fraction
1,1,1,1,...) is,
1+45 1-45
b
(@) 2 () 5
5-1 5
© ‘Q @ %

The infinite continued fraction of v/2 is,
@ (1,1,222..) b (1,222,..)

© (0,1,1,2,2,2,2.) @ (11,21,212.)

Page 2 Code No. : 9132
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10.

The units of the rational number field @ are,
(a) =<1 b) =1
() =2 d =3

Non zero integers a and g are called associates,
if

(a) «a P isaunit (b) «a + B isaunit

(c) 2 s a unit (d «a B isaunit

Which one of the following is not the correct
answer?

o[

(2 Qa+bym) ®) Qa-bJm)
© Q®Vm) @ QWm)

The value of N[5 +j\/§J in Q(\/E) is,

43 11
(@) E ) E

7 7
(©) Z (d) E

Page 3 Code No. : 9132
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11.

12.

13.

SECTION B — (5 X 5 = 25 marks)

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

(a)

(b)
(a)

(b)

(a)

(b)

Prove that the equation ax +by =c with a
and b are integers has integral solution if
(a,b)|c.If (x, y,) 1s a particular solution of
ax +by =c, find the general solution of the
same.

Or
Solve x +2y +3z=1.

Discuss the equation 4x% + y* =n.
Or

Prove that if r and s are arbitrary integers of
opposite parity with r>s>0 and (r,s) =1

then x=r?-s%y=2rs,z=r>+s> is a

positive primitive solutions of x* + y* = z*.

Prove that the equation ax”® +by* +cz> =0

where a, b, ¢ are non zero integers such that
the product abc is square free, has a solution
in integers x, y, z not all zero if a, b, ¢ do not
have the same sign and that —bc, —ac, —ab are
quadratic residues modulo a, b, c
respectively.

Or

Prove that any two infinite simple continued
fractions converge to different values.

Page 4 Code No. : 9132
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14.

15.

(a)

(b)

(a)

(b)

If « 1s any algebraic number prove that

there is a rational number b such that b « is

an algebraic number.

Or

Prove that the n't convergent of L 1s the
X

reciprocal of the (n-1)t convergent of x if

x 1s any real number >1.

If a,B,y are in Q(\/;) then prove the

following :

®  N@p)=N(@)N(B)

@) N(@=0iff a=0

(i) if y is an integer in Q(m) then

N (y) =+1 iff ¥ is a unit.

Or

Prove that there are infinitely many units in

any real quadratic field.

Page 5 Code No. : 9132
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SECTION C — (5 x 8 = 40 marks)

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

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

(1) Find all positive solutions of
15x +7y =111.

(i1) Prove that the equation ax +by =a+c¢

1s solvable iff ax + by = ¢ 1is solvable.

Or

Discuss the procedure of solving the equation
QX+ AeXy + .o+ QpX, =C, k> 2.

Prove that the positive primitive solutions of
xZ+y? =22 with y even are
x=r>-s% y=2rs,z=r>+s> where r and s

are arbitrary integers of opposite parity with
r>s>0 and (r,s)=1.

Or

Prove that the only integral solutions of

xt +yt =27 are the solutions

x=0,y,z=+x? and x, y =0, z = +x°.

Page 6 Code No. : 9132
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18.

19.

(a)

(b)

(a)

(b)

Find the value of, <1, 2,1,2,1, 2> and hence
deduce the values of <2, 1,2,1,2,1, 2> and
(1,3,1,2,1,2,1,2...).
Or

Prove that the value of an infinite simple
continued fraction (ao, Q5@ 1, X > 18
1rrational.

If a/b is a rational number with positive

denominator such that

|§—a/b|<|§—hn/kn| for some n>1, prove
that b >k, . In fact

|§b—a|<|§kn—hn| for some n >0, then
b>k

n+l

Or
Prove the following :
1 Forn=>0 §—£ < 1 and
kn knerl
1
k —h |<
[ ks —P| <

n+l

(i1) The convergents — are successively

n

closure to £, that 1s

E— 2y <|&- Y . In fact the stronger
kn knfl

inequality | ¢k, — hn| < | Ek, | — hn_1|

holds.
Page 7 Code No. : 9132
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20.

(a)

(b)

Prove that every quadratic field is of the
form Q(\/E) where m 1s a square free
rational integer, positive or negative but not
equal to 1. Numbers of the form a+bim
with rational integers a and b are integers
Qm)if m =2 or 3 (mod 4). If m=1 (modd)
(a +bdm j
2

the numbers with odd rational

integers a and b are also integers of Q(\/; )
and there are no further integers.

Or

Let m be a negative square free rational
integer. Prove that the field Q(\/E ) has units

+1 and these are the only units except in the
case m=-1 and m=-3. The units for

Q@) are £1 and #i. The units for Q(\/—S)
1++4/-3 a -1x+-3
— _ .

2

are =1, nd

Page 8 Code No. : 9132
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SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

1. If ¢: R > R' is a ring homomorphism, then the
kernel of ¢ is

(@ f{aeR/gla)=1}0b) {aecR/¢a)=0}
(© flaeR/¢a)=1}d) {aeR'/ga)=0}

2.  Let R be the ring of integers, which one of the
following is not a maximal ideal of R

(@ (5) (b) (19
(© (@11 d (8

WS 4



WS4

In a Euclidean ring R, if d(a) = d(1) then
(d a=1

®) a'eR

(¢) a is the unit element

d a=0

In J[i],d(2 + 3i) is

(@) 13 (b) 13
© -5 @ 5

The root of x* — 9 over the integers mod 11
(@ 1s3 (b) is4
(c) 1s9 (d) does not exist

Which one of the following is not primitive?
(@) 24 +35x +17x% (b) 1+ 242x + 343x°
() 2+6x+128x% (d) 3+ 9x +2x°

The intersection of all prime ideals of R which
contain a given ideal I is the
(a) prime radical of I
(b) nil radical of I
(¢) jacobson radical of I
(d) primary radical of I
Page 2 Code No. : 9119



10.

11.

b is a quasi inverse of a if
(@ a+b+ab=0

b) a-b=0

) a+b-ab=0

(d) b =ax —x for same x

J(Z,) is
(@ ¢ (b) {0}
© Z d Z

A ring R is isomorphic to a subdirect sum of fields
if and only if

(a) R is semi simple
(b) R is without prime radical
(¢) R is commutative

(d) R is aring containing no non zero nil ideals

SECTION B — (5 x 5 = 25 marks)

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

(a) Define the kernel of a homomorphism ¢ of
R into R'. Prove that the homomorphism ¢
is an isomorphism if and only if I(¢) = {0}.

Or
Page 3 Code No. : 9119
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12.

13.

14.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Let R be a commutative ring with unit
element whose only ideals are 10 and R
itself. Prove that R is a field.

State and prove unique factorization
theorem.

Or

If p is a prime number of the form 4n +1,
prove that we can solve the congruence
x% = -1 (mod p).

State and prove the division algorithm.

Or
If f(n) and g(n) are primitive polynomials,
prove that f(n)g(n)is also a primitive
polynomial.

Prove that an element a is invertible in the
ring R if and only if the coset a + rad R is

invertible in the quotient ring R/rad R.

Or
Let {M;}, be the set of maximal ideals of the

ring R. If for each i, there exists an element
a, € M, such that I -a, € rad R-M,,
prove that {M,} is a finite set.

Page 4 Code No. : 9119
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15. (a)

(b)

Define the dJ-radical of a ring R and show
that the ring Z, of been integers is

J-semisimple.

Or

For any ring R, prove that the quotient ring
R/J(R) is J-semi simple.

SECTION C — (5 x 8 = 40 marks)

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

16. (a)

(b)

17. (a)

(b)

Define a maximal ideal of a ring. If R is a
commutative ring with unit element and M
is an ideal of R, prove that M is a maximal
ideal of R if and only if R/ M 1is a field.

Or

Prove that every integral domain can be
imbedded in a field.

Define a principal ideal ring and prove that a
Euclidean ring is a principal ideal ring.

Or

Define J[i]. Prove that J[i] is a Euclidean
ring. What are the units of J[i]?

Page 5 Code No. : 9119
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18. (a)
(b)
19. (a)
(b)
20. (a)
(b)

State and prove the Eisenstein criterion.

Or
Prove that R[x] is a UFD if R is a UFD.

For any ring R, prove that the quotient ring
R/rad R is semisimple.

Or

For any ring R, prove that the idampotents
of R/rad R can be lifted into R.

Let I,,1,,...,I, be a finite set of non trivial
ideals of the ring R.If I; + I; = R whenever

i # j,prove that R/N 1, =) & (R/I,).

Or

State and prove the representation theorem
due to Birkhoff.

Page 6 Code No. : 9119
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NOVEMBER 2018.

First Semester
Mathematics — Main
ANALYSIS -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. If E is closed and every point of E is a limit point
of E. Then E is
(a) open (b) bounded
(¢) perfect (d) dense
2. The set of all integers is

(a) closed (b) open
(¢) perfect (d) bounded



_14(-D)"

If sn then the sequence {s, |

n
(a) convergestol (b) divergesto 1
(¢) oscillates (d) converges to 2

If p> 0then lim %/p =

n—ow

(@ O Mb) 1
(¢ n (d)

The series Z (=1)
n

(a) converges absolutely
(b) converges non absolutely
(¢) diverges

(d) none

For the series é+l+—+—+—+—+

lim%/a, is
@ o ®) =
V3

1
(c) E (d o

Page 2 Code No. : 9115



10.

1 tional
The function f(x) = x.ra 1o'na then fis
0 x irrational

(a) continuous
(b) discontinuous of first kind
(¢) discontinuous of second kind

(d) none

The number of points at which monotonic
functions have discontinuous of second kind is

(@ o ® 1
(¢) finite d O

x> sinl x#0 1 .
f(x) = x then f7(0) is
0 x=0

(@ O by 1

o -1 (d) does not exist
If f1(x) <0 in (a,b) then f is

(a) monotonically increasing in (a,b)

(b) strictly increasing in (a,bd)

(c) constant

(d) none

Page 3 Code No. : 9115



11.

12.

13.

PART B — (5 x 5 = 25 marks)

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

(a)

(b)

(a)

(b)

(a)

(b)

Prove that a set E is open if and only if its
complement is closed.

Or

Prove that a finite point set has no limit
points.

Let {p,} be a sequence in a metric space X .
Prove that {p,} converges to p e X if and

only if every neighbourhood of p contains all
but finitely many of the terms of {p, .

Or

If Zan converges and if {b,} is monotonic

and bounded, then prove that Zanbn

converges.

Suppose (i) the partial sums A, of Zan
form a bounded sequence (i1) b, > b, < b, > ....
(i) limb, =0 Then prove that » ab,

n—o

converges.
Or

Prove that the Cauchy product of two
absolutely convergent series converge
absolutely.

Page 4 Code No. : 9115
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14. (a) Suppose f 1s a continuous mapping of a

compact metric space X into a metric space
Y . Then prove that f(x) is compact.

Or
(b) Let I=10,1] be the unit closed interval.
Suppose f is a continuous mapping of I into
I. Prove that f(x) = x for at least one x e I.
15. (a) Let f be defined on [a,b]. If fhas a local
maximum at a point x € (a,b) and if f'(x)
exist, then prove that f'(x) =0.
Or
(b) State and prove Mean Value Theorem.
PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).
16. (a) State and prove Heine Borel Theorem.
Or
(b) Prove that Every K-cell is compact.

17. (@ @ If { n} is a sequence in a compact
metric space X. Then prove that some
subsequence of {p,} converges to a

point of X.

(i1) Prove that every bounded sequence in
RF contains a convergent
subsequences.

Or

Page 5 Code No. : 9115



18.

19.

(b)

(a)

(b)
(a)

(b)

() If E is the closure of a set E in a
metric space X. then prove that

deam E = deamE .

(1) If K, is a sequence of compact sets in
X such that &, ok, ,n=12... and

n+1»

if lim deam k£, =0 then prove that

n—oo

ﬂ k, contains exactly one point.

n=1
(1) State and prove Root Test.

(i1) Discuss the convergence of the series
. r it i1
2 3 22 3 20 3
Or
State and prove Merten’s Theorem.
Let f be a continuous mapping of a compact

metric space X into a metric space Y. Then
prove that fis uniformly continuous on X.

Or
Let f be a monotonically increasing on (a,b) .
Then f(x+) and f(x-) at every point of x of
(a,b) . More precisely

sup f(t) = f(x-) < f(x) < fx+) = inf £(2).

a<t<x

Further more if a<x<y<b then prove
that f(x+) < f(y-).

Page 6 Code No. : 9115



20. (a) State and prove L’ Hospitals Rule.

Or
(b) State and prove Taylor’s Theorem.

Page 7 Code No. : 9115
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. If E is closed and every point of E is a limit point
of E. Then E is
(a) open (b) bounded
(¢) perfect (d) dense
2. The set of all integers is

(a) closed (b) open
(¢) perfect (d) bounded



_14(-D)"

If sn then the sequence {s, |

n
(a) convergestol (b) divergesto 1
(¢) oscillates (d) converges to 2

If p> 0then lim %/p =

n—ow

(@ O Mb) 1
(¢ n (d)

The series Z (=1)
n

(a) converges absolutely
(b) converges non absolutely
(¢) diverges

(d) none

For the series é+l+—+—+—+—+

lim%/a, is
@ o ®) =
V3

1
(c) E (d o

Page 2 Code No. : 9115



10.

1 tional
The function f(x) = x.ra 1o'na then fis
0 x irrational

(a) continuous
(b) discontinuous of first kind
(¢) discontinuous of second kind

(d) none

The number of points at which monotonic
functions have discontinuous of second kind is

(@ o ® 1
(¢) finite d O

x> sinl x#0 1 .
f(x) = x then f7(0) is
0 x=0

(@ O by 1

o -1 (d) does not exist
If f1(x) <0 in (a,b) then f is

(a) monotonically increasing in (a,b)

(b) strictly increasing in (a,bd)

(c) constant

(d) none

Page 3 Code No. : 9115



11.

12.

13.

PART B — (5 x 5 = 25 marks)

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

(a)

(b)

(a)

(b)

(a)

(b)

Prove that a set E is open if and only if its
complement is closed.

Or

Prove that a finite point set has no limit
points.

Let {p,} be a sequence in a metric space X .
Prove that {p,} converges to p e X if and

only if every neighbourhood of p contains all
but finitely many of the terms of {p, .

Or

If Zan converges and if {b,} is monotonic

and bounded, then prove that Zanbn

converges.

Suppose (i) the partial sums A, of Zan
form a bounded sequence (i1) b, > b, < b, > ....
(i) limb, =0 Then prove that » ab,

n—o

converges.
Or

Prove that the Cauchy product of two
absolutely convergent series converge
absolutely.

Page 4 Code No. : 9115
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14. (a) Suppose f 1s a continuous mapping of a

compact metric space X into a metric space
Y . Then prove that f(x) is compact.

Or
(b) Let I=10,1] be the unit closed interval.
Suppose f is a continuous mapping of I into
I. Prove that f(x) = x for at least one x e I.
15. (a) Let f be defined on [a,b]. If fhas a local
maximum at a point x € (a,b) and if f'(x)
exist, then prove that f'(x) =0.
Or
(b) State and prove Mean Value Theorem.
PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).
16. (a) State and prove Heine Borel Theorem.
Or
(b) Prove that Every K-cell is compact.

17. (@ @ If { n} is a sequence in a compact
metric space X. Then prove that some
subsequence of {p,} converges to a

point of X.

(i1) Prove that every bounded sequence in
RF contains a convergent
subsequences.

Or

Page 5 Code No. : 9115



18.

19.

(b)

(a)

(b)
(a)

(b)

() If E is the closure of a set E in a
metric space X. then prove that

deam E = deamE .

(1) If K, is a sequence of compact sets in
X such that &, ok, ,n=12... and

n+1»

if lim deam k£, =0 then prove that

n—oo

ﬂ k, contains exactly one point.

n=1
(1) State and prove Root Test.

(i1) Discuss the convergence of the series
. r it i1
2 3 22 3 20 3
Or
State and prove Merten’s Theorem.
Let f be a continuous mapping of a compact

metric space X into a metric space Y. Then
prove that fis uniformly continuous on X.

Or
Let f be a monotonically increasing on (a,b) .
Then f(x+) and f(x-) at every point of x of
(a,b) . More precisely

sup f(t) = f(x-) < f(x) < fx+) = inf £(2).

a<t<x

Further more if a<x<y<b then prove
that f(x+) < f(y-).

Page 6 Code No. : 9115



20. (a) State and prove L’ Hospitals Rule.

Or
(b) State and prove Taylor’s Theorem.
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Answer ALL questions.

Choose the correct answer :

1. P* is a refinement of P if
(a) PCP*
(by P*CP
(co P=P*

d P=P*
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If a<s<b, fisbounded on [a,b], f is continuous

at s, and a(x)=I(x-s), then Ibfda=

@  flo) ®  f(s)

© fla) @ £()

A curve y is rectifiable if

@ Aly)=0 ®)  Aly)=e
© Aly)=1 @  Aly)<ew

If {f,} is a sequence of continuous functions on E
and if f, > funiformly on E, then fis
on E.

(a) Uniformly continuous

(b) Not continuous

(¢) Continuous

(d) Not Uniformly continuous

If there exists a number M such that
|fn(x)|<M,(er,n:1,2,3 ...... ), then {f,} is

(a) Bounded (b)  Uniformly bounded

(¢) Continuous (d) Uniformly continuous

Page 2 Code No. : 9120
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Every member of an equicontinuous family
is

(a) Continuous

(b) Continuous equally
(¢)  Uniformly continuous
(d) Not continuous

If the each x ex, there corresponds a function

ge \A guch that g(x);tO, then we say that VA
of E.

(a) Vanishes at no point
(b) Vanishes at every point
(c) Vanishes at some points

(d) Not Vanishes at some points

x“_m)olog(ler):

X
(@ O b) 1
() o (d e

If {¢n }is orthonormal on [a, b] and  if
f(x)~icn¢n (x), then n h—n[)1 wc,=
n=1

(@ O Gb) 1
© 4, d ¢
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10. For n=123,..... H(n + 1)=

(@ (n+1) ®) nn+1)

0 n+1 (d n!

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 fis continuous on [a, b], then prove that
fe @\ (a) on [a,b].
Or

(b) Suppose fis bounded on [a, b], f has only

finitely many points of discontinuity on

[a,b], and « is continuous at every point at

which fis discontinuous. Then show that
fe (P\(a).

12. (a) Show by means of an example that limit
processes cannot in general be interchanged
without affecting the result.

Or

Page 4 Code No. : 9120
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13.

14.

(b)

(a)

(b)

(a)

(b)

Prove that the sequence at functions {f,}

defined E, converges uniformly on E if and
only if for every > 0, there exists an integer
N such that m>N, n>N, x € E implies

|fn(x)—fm(xl <e.

Give an example of a uniformly bounded
convergence sequence which contains no
uniformly convergent subsequence.

Or
Let o be montonically increasing on [a, b].

Suppose  f, € & (@) on [a,b], for
n=1,2,3,.. and suppose f, — f uniformly

on [a,b]. Then show that f e & (@) on [a,b]
and Ibfda =n h—r:oojbfnda .

Let B be the uniform closure of an algebra
‘54- of bounded functions. Prove that B 1s a

uniformly closed algebra.

Or
Suppose ZCn converges. Let f(x)= icnx” ,
n=0

lim 0
~1<x <1. Then show that x —1f(x)= ZCn
n=0

Page 5 Code No. : 9120
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15. (a) If f 1is continuous with period 27 and if
e> 0, then show that there is a trigonometric
polynomial P such that |P(x)— f(ax) <e| for

all real x.
Or
(b) Prove:
() T+1)=xT (x)if0<x<ow

(11) log I'is convex on (0, oo).
PART C — (5 x 8 = 40 marks)

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

16. (a) Show that fe &(a) on [a, b] if and only if
for every e>0, there exists a partition
Psuch that U(P, f,a) - L(P, f, a)<e.

Or
(b) Suppose fe@\(a) on [a, b], m<f<M, ¢
is continues on [m, M| and A(x)=¢f(x) on
[@, b]. Then prove that & e & () on [a, b].

17. (a) Let X be a metric space. Prove that the set
@(X) of all complex — valued continuous,

bounded functions with domain X 1is a
complete metric space.

Or

Page 6 Code No. : 9120
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(b)
18. (a)
(b)
19. (a)
(b)

Suppose f, = f uniformly on a set £ in a

metric space. Let x be a limit point of E .
Then prove that

lim lim lim lim
t—>xn—>wof (t)=ns0otsxf,(t)

t—o0

Suppose {fn} 1s a sequence of functions,
differentiable on [a, b]. and such that {fn(xo)}
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)=n h—r>n wof(x).

Or

Show that there exists a real continuous
functions on the real line which i1s nowhere
differentiable.

State and prove the Weierstrass’ theorem.

Or

Let ‘54'

functions on a compact set K 1t ‘54- vanishes

be an algebra of real continuous

at no point of K , then prove that uniform

Page 7 Code No. : 9120
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20.

(a)

(b)

closure B of ‘54.

consists of all real

continuous functions on

State and prove Parseval’s theorem.

Or
Let {4,} be orthonormal on [a, b]. Let

S, (x): 20m¢m (x) be the nt* partial sum of

m=1

the Fourier series of fand suppose

t,(x)= i Ywbn(x).  Then  prove  that
m=1

b 9 b 2 .
J‘ |f—sn| dx SJ |f—tn| dx and equality holds
ifand only if y,, =¢,,,m=1,2,3......,n.

m?
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(6 pages) Reg. No. :

Code No.: 9116 Sub. Code : PMAM 13
M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

First Semester
Mathematics
ANALYTIC NUMBER THEORY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. If (a,b) =1, then (a + b, a®* —ab+b*) =

(a) either 1or?2 (b) eitherlor3
() 2 (d 4

2. Which one of the following is not correct?
@ nln (b) 1ln

) Oln d nlo0



For n>1,1(n)=

(@ 1 b)) n

© O (d) logn

AQ) =

(@ 1 (b) -1

o O (d) not defined

For real or complex ¢ and n>1 o,(n) =

@ Y2 o [1%

din & din
© Da @ JJe
dln dln
Atn) =
() 1 ®) |um)]
(¢ -1 (d) +1
lim zl —logx | =
X n<x n

(a) Euler’s constant

(b) Riemann zeta function

(© OGJ
X

@  0(x")
Page 2 Code No

.: 9116



8. N(r)=
(a 2r+1 ®)  2r*+0(r)

(¢ 4r*+0(r) d)  2[r]

9. The Chebysev’s 6 function is 8(x) =

(a) p;logp &) XA

©) pzb;logp (d) p;logp
10. g“’ig) =

@ <@ o

© % @

SECTION B — (5 X 5 = 25 marks)

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

11. (a) Provethat n* +4 is composite if n >1.

Or
(b) Provethat a Db DC)=(aDb)DC.
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12.

13.

14.

15.

(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

If n>1, prove that Z¢(d) =n.
dln
Or
If (m, n) =1, show that ¢(m n) = ¢g(m) ¢(n).
Show that the mobius function is

multiplicative but not completely
multiplicative.

Or

Prove that, for n >1.

If x>1 and a >0, prove that

a+l
Yot =E— 0x").
a+1

n<x

Or

For x >1, prove that

S o,(n) = %g(z)x2 1 O(x logx) .

State and prove Abel’s identity.

Or

Calculate the highest power of 10 that
divides 1000 !.

Page 4 Code No. : 9116
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SECTION C — (5 X 8 = 40 marks)

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

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

Show that the infinite series ZL diverges.

n=1 'n

Or
State and prove ‘The Division Algorithm’.
Prove that > u(d) = p*(n) and
d?ln
0 if m* | n for some m >1
> ud) = :
1 otherwise

Or

If n>1, prove that logn = ZA (d).
dln

If both g and f x g are multiplicative. Prove
that fis also multiplicative.

Or

Given [ is multiplicative. Prove that f is
completely multiplicative if and only if

f'n)=um) f(n) forall n>1.
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19.

20.

(a)

(b)

(a)

(b)

State and prove Euler’s summation formula.

Or

Show that the set of lattice points wvisible

from the origin has density % .
z

Prove that for every integer n > 2,

6n

<r(n)< .
6logn logn

Or

Prove that the following relations
logically equivalent.

7(x) logx _

@  lim 1
X—>00 x

G)  1imZ2®) 4
X—>0 x

i) 1im¥Z%) _q

X—>0 X

are
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(6 pages) Reg. No. :

Code No.: 9116 Sub. Code : PMAM 13
M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

First Semester
Mathematics
ANALYTIC NUMBER THEORY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. If (a,b) =1, then (a + b, a®* —ab+b*) =

(a) either 1or?2 (b) eitherlor3
() 2 (d 4

2. Which one of the following is not correct?
@ nln (b) 1ln

) Oln d nlo0



For n>1,1(n)=

(@ 1 b)) n

© O (d) logn

AQ) =

(@ 1 (b) -1

o O (d) not defined

For real or complex ¢ and n>1 o,(n) =

@ Y2 o [1%

din & din
© Da @ JJe
dln dln
Atn) =
() 1 ®) |um)]
(¢ -1 (d) +1
lim zl —logx | =
X n<x n

(a) Euler’s constant

(b) Riemann zeta function

(© OGJ
X

@  0(x")
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8. N(r)=
(a 2r+1 ®)  2r*+0(r)

(¢ 4r*+0(r) d)  2[r]

9. The Chebysev’s 6 function is 8(x) =

(a) p;logp &) XA

©) pzb;logp (d) p;logp
10. g“’ig) =

@ <@ o

© % @

SECTION B — (5 X 5 = 25 marks)

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

11. (a) Provethat n* +4 is composite if n >1.

Or
(b) Provethat a Db DC)=(aDb)DC.
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12.

13.

14.

15.

(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

If n>1, prove that Z¢(d) =n.
dln
Or
If (m, n) =1, show that ¢(m n) = ¢g(m) ¢(n).
Show that the mobius function is

multiplicative but not completely
multiplicative.

Or

Prove that, for n >1.

If x>1 and a >0, prove that

a+l
Yot =E— 0x").
a+1

n<x

Or

For x >1, prove that

S o,(n) = %g(z)x2 1 O(x logx) .

State and prove Abel’s identity.

Or

Calculate the highest power of 10 that
divides 1000 !.
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SECTION C — (5 X 8 = 40 marks)

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

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

Show that the infinite series ZL diverges.

n=1 'n

Or
State and prove ‘The Division Algorithm’.
Prove that > u(d) = p*(n) and
d?ln
0 if m* | n for some m >1
> ud) = :
1 otherwise

Or

If n>1, prove that logn = ZA (d).
dln

If both g and f x g are multiplicative. Prove
that fis also multiplicative.

Or

Given [ is multiplicative. Prove that f is
completely multiplicative if and only if

f'n)=um) f(n) forall n>1.

Page 5 Code No. : 9116



19.

20.

(a)

(b)

(a)

(b)

State and prove Euler’s summation formula.

Or

Show that the set of lattice points wvisible

from the origin has density % .
z

Prove that for every integer n > 2,

6n

<r(n)< .
6logn logn

Or

Prove that the following relations
logically equivalent.

7(x) logx _

@  lim 1
X—>00 x

G)  1imZ2®) 4
X—>0 x

i) 1im¥Z%) _q

X—>0 X

are
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Third Semester
Mathematics

Elective — CALCULUS OF VARIATIONS AND
INTEGRAL EQUATIONS

(For those who joined in July 2017 and afterwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If F is a function of x, y', the Eular’s equation is
oF oF
(@ F-y—_—=C by —=C
y y
() @:C (d) oF =0
dy y



The Lagrange’s equation for minimizing the
quantity f(x, y,z) subject to the constraint

#(x, y,2)=0 is
(@ f+14=0 b) Af+¢4=0
© f=f=4 d f =4

b
I:Jy(x)dx is a

(a) Natural number (b) Function

(¢c) Variation (d) Funcional
2 ()=

@ =6) & L(su)
© 5(2—@ @ = (ov)

y(x) =1+ 2[(1-8x £) y (&) d&is

(a) A fredholm equation
(b) A volterra equation
(¢) An improper integral

(d) An Eular equation
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The Green’s function G(x, &) is

(a) Independent of boundary conditions
(b) Not continuous at x =&

(c) Symmetric

(d) Continuous at x =&

In the integral equation e(x) = IG(x, 5) c(&)dé,
R

the function G (x, &) is called

(a) The effect distribution
(b) Cause distribution

(¢) The influence function
(d) Sum of effects

In the integral equation

2

y(x)=A21 jsin (x+&) y (&) d& the Kernel is
0

(a) Inseparable
(b) Separable
(¢) Not defined

(d) A cause function
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10.

The characteristic functions y,,(x) and y,(x) of

the homogeneous Fredholm equation

b
¥(x) = A[ K (x, ) y (§)d¢ are

(a) Equal
(b) Real numbers
(¢) Complex numbers

(d) Orthogonal

b
The solution of y(x)=f(x)+ /”LIK(x, Sy (b dé

orbits by iterative method if

1
@ |4 {M(b—a)
b 2=0

1
© Pl<3re-e
(d) None

Page 4 Code No. : 9133
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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)

(b)

12. (a)

(b)

Prove that the shortest distance between two
points in a plane is a straight line.

Or
Determine the point on the curve of

intersection of the surfaces
z=xy+5,x + y+z=1 which is nearest the

origin.

Show that the integral I = J‘F (x,y,y)dx 1s

X
stationary if and only if its first variation
01 =0.

Or

1
If I= j(xQ — y? +y'2)dx, calculate both A I
0

and § I when y=x and & y =te x”.
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13.

14.

(a)

(b)

(a)

(b)

If I,(x)= ]c‘(x— ELF(E) dE, where n is a

a

positive integer prove that

X3Xg 1

]ETII][(DCI) dx, dx,...dx, = I (x).

(n-1)!

a

Or

Show  that the  integral equation

corresponding to the boundary value
2

Y 2y=0, y0=0, y()=0 is

roblem —=%
P dx®

a Fredholm equation of the second kind.

Derive the integral equation for the
determination of small deflections of a string
due to a loading distribution.

Or

Obtain an approximate solution of the
integral equation

1

()= [sin (x &) 3(&) dg+x” .

0
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15.

16.

17.

(a)

(b)

Show that the characteristic numbers of a
Fredholm integral equation with a real
symmetric Kernel are all real.

Or

Solve y(x) :1+/1'[(1—3x(§) y (&) dé& by
0

iterative methods.
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)

Of all the rectangular parallelepipeds which
have sides parallel to the coordinate planes,

and which are inscribed in the ellipsoid
2 2 2

— +Z—2+—2 =1, determine the diminutions
of that one which has the largest possible
voluem.

Or

State and prove a necessary condition for

1= .[f(x, y, y') dx to be an extremum.

X1

Summarize the steps followed to maximize
or minimize an integral using constraints
and lagrnage multipliers.

Or
Illustrte the Dirichlset problem.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

b
Show that y(x) = j G(x, &)¢ (&) d& is an

integral formulation of the differential
equation L, +¢(x)=0 with homogeneous

boundary conditions @ y + ' = 0.

Or
Transform the Bessal equation
d’y dy
2 2
x°—=+——+Ax" -1)y =0, y(0) =0, 1)=0
o ( )y ¥(0) y(@)
into an integral equation.

Suppose that a string is rotating uniformly
about the x -axis with angular velocity w.

Show that the influence function 1is the
Green’s function of the problem.

Or

Determine the characteristic values of the
integral equation

y(x) = A J' (1-38x &)y (£)dé + F(x) and the
0

corresponding characteristic functions.

Explain an iterative method for solving a
fredholm equation of the second kind.

Or

Generate characteristic functions for the
case when K(x, &) =sin (x + &) and

b
(@,0)= (0,2 7) of [K(x, &) ¢ (&) d&).

Page 8 Code No. : 9133



(7 pages) Reg. No. :
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.

Second Semester
Mathematics
CLASSICAL MECHANICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. A particle of mass ‘m’ has momentum p, its kinetic
energy will be
(@ mp ®) p*im
© p*/2m @ p’m

2. Constraint is a rigid body is
(a) holonomic (b) non-holonomic

(¢) sclernomic (d) rheonomic

‘WSS



The equation Zfl(a) .51, =0 is called

(a) the principle of virtual work
(b) D’Alembert’s principle
(c) Hamilton’s principle

(d) Fermat’s principle

dwy _
dt

1_ _
(a) 53‘ b)) 2+
© O (d 37

The brachistochrone problem was analysised by

(a) Rabin (b) Euler
(¢) John Bernoulli (d) Rudin

1s necessary and sufficient
condition for Lagrange’s equations.

(a) Newton’s principle
(b) Euler’s principle
(¢) Hamilton’s principle

(d) Poisson’s principle

Page 2 Code No. : 9121
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10.

%rgé 1s called

(a)
(b)
(©
(d)

In the relation u =

(a)
(©

linear velocity
angular velocity
a real velocity

relative velocity

mym

m, +m
reduced mass (b)
regular mass (d)

—12_ s is called

extented mass

linear velocity

If e=1 and E = 0, then the orbit is

(a)
(©

The square of the period proportional to the cube

circle (b)
parabola (d)

ellipse

hyperbola

of the major axis. This is known as

()
(b)
(©
(d)

Newtons second law of motion

Kepler’s first law of planetray motion

Kepler’s second law of planetray motion

Kepler’s third law of planetray motion

Page 3

Code No. : 9121
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11.

12.

13.

SECTION B — (5 x 5 = 25 marks)

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

(a)

(b)

(a)

(b)
(a)

(b)

Define escape velocity of a particle on the
earth. Show that the escape velocity for
earth is 6.95 mi/sec.

Or

Show that for a single particle of constant

mass d—YI; = F.V and if the mass varies

with time then d(mT) =F.P.

State and prove D’Alembert’s principle.

Or
Discuss about the dissipation function.

Show that the geodesis of a spherical surface
are great circles.

Or

Find the equation of motion of a head sliding
on a uniformly rotating wire in a force-free

space.

Page 4 Code No. : 9121
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14. (a)
(b)
15. (a)
(b)

State and prove Kepler's second law of
motion.

Or
Show that the inverse square law of force the

Virial’s theorem can be stated at T = _?1 V.

Show that the central force problem is
solvable interms of elliptic functions of the
distance with the following exponents.

Or

Prove that the central orbit is invariant
under reflection about the apsidal vectors.

SECTION C — (5 x 8 = 40 marks)

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

16. (a)

(b)

Show that the total angular momentum of a
system of particles about a point is equal to
the sum of the angular momentum of the
system concentrated at the mass centre and
the angular momentum of the system about
the mass centre.

Or

State and prove the conservation theorem for
total angular momentum.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

Derive Lagrange’s equation of motion

afer]_o _
dt| dg; g '
Or

Obtain the Lagrangian equation of the
Atwood’s machine and find its acceleration.

Derive Eulev-Lagrange differential
equations.

Or
Derive Lagrange’s equations for

non-holonomic systems.

Obtain the differential equation for the orbit
if the force law for the potential V, is known.

Or

Discuss the equivalent one-dimensional
problem and classification of orbits.

Derive the orbit equation :

2
1_ g{l +1+ 2El2 cos (6 — «9’)]
rop mK

Or
Page 6 Code No. : 9121
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(b)

Two particles more about each other in a
circular orbits under the influence of
gravitational forces with a period 7. Their
motion 1s suddenly stopped at a given
instant of time and they are then released
and allowed to fall into each other. Prove

that they collide after a time —— .
y 42
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer:

1. A curve is a straight line if and only if
(a) k=0 (b) k=0
() =0 d z#0

2. Which of the following is correct?
(@ b'=m (b) t'=kn

(d b= -kt

S

O

WS3



The centre of the osculating circle is ¢ =

(@) 7+pt

(b)y r—pn

(c) r+pn

d r-pt

If k& is a constant, the centre of curvature and the
centre of spherical curvature

(a) are distinct

(b) are not comparable

(c) coincide

(d) are not equal

The parametric curves v = constant are called
(a) parallels

(b) meridians

(¢) congruent curves

(d) helices

At an ordinary point on surface 13 x7, =

@ 0 (b) r

(c) |171 ><F2| (d) none

Page 2 Code No. : 9122
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10.

A characteristic property of geodesics is that at

every point its principal normal is

to the surface.
(a) tangent (b) parallel

(¢) normal (d) torsion

The expression for U and V' satisfy

(@ wU+v'V=0 (b) uU+ovV=0
(c) uU+l')V=£ (d) uU-oV:ﬂ
dt dt

A curve with zero geodesic curvature is a
(a) circle (b) straight line

(c) geodesic (d) parabola

If k, and k, are two principal curvature at a

point on a surface, then the mean curvature u=

(@) kR (b) Rk

a

(© ky+k, (d) Bt Ry
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

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

(a)

(b)

()

(b)

(a)

(b)

Find the length of the curve given as the

22 2
intersection of the surfaces —->—=1,
2 2
a b
x=acosh> from the point (@,0,0) to the
a

point (x,y,z).
Or
Show that the equation of the osculating plane
is [R - 7(0),7(0)7"(0)]= 0 where 7" £0.
Derive the equation of an involute of a curve.
Or

If C is the given curve and C; is the locus of

its contras of spherical curvature, prove that
the product of the torsions at the
corresponding points is equal to the product of
curvature.

Prove that a proper parametric
transformation either leaves every normal
unchanged or reverses the direction of the
normal.

Or

Find the angle between the parametric curves.

Page 4 Code No. : 9122
[P.T.0]

WS3



14. (a) Find the differential equations for geodesics
on the catenoid of revolution obtained by

j about the

V4

rotating the curve lzccosh(
c

z-axis.
Or

(b) State and prove the normal property of
geodesics.

15. (a) State and prove Meusnier’s theorem.
Or
(b) State and prove Euler’s theorem.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Derive Serret — Frenet formulae.
Or
(b) Find the curvature and torsion of a curve

given as the intersection of two surfaces.

17. (a) Prove that a curve is a helix if and only if k is
T

a constant.
Or

(b) If the radius of spherical curvature is
constant, prove that the curve either lies on a
sphere or has constant curvature.
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18.

19.

20.

(a)

(b)

()

(b)

(a)

(b)

Prove that the metric is invariant under a
parametric transformation but the coefficients
E,F,G are not invariant.

Or

Show that on a right helicoid, the family of
curves orthogonal to curves wcosv = constant

is the family (u2 +a® )sin2 v = constant.

Derive the canonical geodesic equations
g d(0T) OT _\ ,_d(eT) oT
ds\ou') ou ds\ovu) ov

Or

Prove that the curves of the family
3

v .
— = constant are geodesics on a surface
u

with the metric v2du? - 2uvdudyv + 2u’dv?® ,
(w>0,0> 0).

State and prove Robigus’s formula.

Or

State and prove Liouville’s formula.
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M.Sc.(CBCS) DEGREE EXAMINATION,
NOVEMBER 2018.
Third Semester
Mathematics

Elective - FORMAL LANGUAGES AND AUTOMATA
THEORY

(For those who joined in July 2017 onwards)

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

Choose the correct answer :

1. Which denotes the regular expression and denotes
the empty set
(@ y (b)) @
(c) € (d) x

2. Let r be a regular expression. Then there exists an
NFA with e-transition that accepts
(a) L (b) L(e)

© R (d L@



There is an algorithm to determine if two
automata are

(a) efficient (b) infinite
(¢) finite (d) equivalent

If a class of operation closed under a particular
Property is called

(a) properties (b) Open Property
(¢) Clousure Property (d) Closed Property
S is a special variable and is called

(a) start (b) strong

(c) stable (d) stay

Which is a finite set of variables each of which
represents a language

(a) free grammar
(b) context free grammar
(¢) context grammar

(d) grammar
Q 1s a finite set of
(a) qurries (b) language

(c) states (d) grammar

Page 2 Code No. : 9134
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8. Zis an alphabet called the

(a) 1input alphabet (b) stack alphabet
(¢) output alphabet (d) null alphabet
9. CFL is closed under
(a) automorphism (b) homomorphism
(¢) homeomorphism (d) Kernal
10.  Which is not closed under complementation
(a) CFL (b) CLF

(c0 LCF (d) CLFF

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that if L is accepted by a DFA, then L is
denoted by a regular expression.

Or

(b) Define Regular expression and give suitable
example.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that the regular sets are closed under
intersection.

Or
Prove that the class of regular sets is closed
under homomorphisms and inverse

homomorphisms.

Define derivations and languages with
suitable example.

Or

Prove that every CFL without e is defined by
a grammar with mno wuseless symbols,
e -productions, or unit productions.

If L is N(Mi) for some PDA M;, then prove
that L is L(M3) for some PDA Mo.

Or

If L i1s a context free language, then there
exists a PDA M such that L = N(M).

Show that the metalinear languages are not
closed under*.

Or

Use CYK algorithm to determine weather
‘aaaaa’ are in the grammar.

Page 4 Code No. : 9134
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Explain Finite automation with e-moves.
Or

(b) Let L be a set accepted by a no deterministic
finite automaton. Then prove that there exists
a deterministic finite automaton that
accepts L.

17. (a) Explain substitutions and homomorphisms.
Or

(b) Show that 2DFA with endmarks accept only
regular sets by making use of -closure
property.

18. (a) Explain the relationship between derivation
trees and derivations.

Or

(b) Explain simplifications of context free
grammar,
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19.

20.

(a)

(b)
(a)

(b)

Explain Pushdown automation with suitable
examples.

Or

Explain moves with examples.

Show that the set of strings with an equal
number of a’s and b’s is a CFL that is not a
metalinear languages.

Or

Show that the linear languages are not closed
under®*.
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M.Sc. (CBCS) DEGREE EXAMINATION,
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GRAPH THEORY
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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 connected graph on 10 vertices contains
atleast edges.
(a) 10
(b) 10C:
© 9

d 6



Ws 6

A block contains no

(a) Cut vertex

(b) Bridge

(¢) Both (a) and (b)

(d) Either (a) or (b)

Which of the following is not Eulerian?
@ G, (b) Ky,

() K, . (d) K4,4

If G is hamiltonian then for every non empty
proper subset Sof V, aJ(G —S)

@ <] ®) =]
© =S| @ =9
Perfect matching is found in

@ K, ® C,

o

(c) Peterson graph (d) K,
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If G is bipartite, then y'=

(a) 2 ®) A
(© A+1 d +1

A subset Sof V such that G(S) is complete is
called

(a) Matching (b) Covering

(¢) Independent (d) Clique

r=(3,4)=
(@ 3 (b) 6
© 9 d) 4

Every critical graph is a

(a) Complete (b) Clique
(¢) Ablock (d) Bipartite
If Gis empty, then 7,(G)=

(@ kk-1)..(k-v+1)

b K
© K
@ 7(G)
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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)

Show that for a tree G, e=v-1.

Or
Prove that K < K'<¢$

Prove : A connected graph has an Euler trial
if and only if it has at most two vertices of
odd degree.

Or

Show that closure of a graph is well defined.

Prove that in a bipartie graph, the number of
edges in a maximum matching is equal to
the number of vertices In a minimum

covering.

Or

For a connected graph G other than an odd
cycle, show that G has a 2—edge colouring in
which both colours are represented at each

vertex of degree atleast two.

Page 4 Code No. : 9123
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14. (@ () Show that r(k, z)s(k +l _ZJ

k-1
(1) Provethe a+p=v

Or

(b) Prove that if a simple graph contains no
K, ., then S(G)Sé‘(Tm,U). Also show that

£(G)= g(Tm’v)only ifG=T,,
15. (a) Show that in a critical graph, no vertex cut is

a clique.

Or

(b) In a simple graph G, prove that
7,(G)=7,(G —e) - 7,(G —e) for any edge e of
G.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Prove that 7(K,)=n""2.

Or

(b) Show that H, , is m— connected.

n
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

()

(b)

For a connected graph G,prove that G is

Eulerian if and only if it has no vertices of
odd degree.

Or

If Gis a simple graph with ©>3 and
S >v/2, then show that G is hamiltonian.

State and prove Hall’s marriage theorem.

Or

State and Prove Vizing’s theorem.

Show that r(k, k)> 2% .

Or

State and Prove Erdos’ theorem, which is
required to prove Turan’s theorem.

State and Prove Brook’s theorem.

Or

For any positive integer k&, prove that there
exists a k-chromatic graph containing no
triangle.
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M.Sc. (CBCS) DEGREE EXAMINATION,
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Third Semester
Mathematics
MEASURE AND INTEGRATION
(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 A 1is the set of irrational numbers in the

interval [0, 1] then m*(A) is

(@ 0

(b) 1

(© =

(d) ¢



Which one of the following is not true?

(a) the outer measure is defined for all sets of real
numbers

(b) the outer measure of an interval is its length
(¢) the outer measure is countably additive

(d) the outer measure is translation invariant

{x e E/max {f,,f,, ...[,}/ x) > c} is
(a) {Elix{er/fk(xbc}

(b) ﬁ{er/fk<x)>c}
© UJeE/f@)>c

@ Y ixeE/fy(x)>c}

If|(x) is defined by

@) |f|(x)=min{f(x), - f(x)}
() [f|f(x)=maxi{f(x), 0}
© |fl(x)=max{-f(x), 0}
@ |fl(x)=max{f(x)- f(x)}
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Define f on [0, 1] by setting f(x)=1 if x €@ and
f(x)=0 if xeR-Q@. Let P be any partition of
[0,1]. Then L(f, P)-U(f, P) is

(@ 1 (b) 0
(o -1 d) 2

Support of a function f is defined by
(@) {xeE/f(x)=0} (b) {xeE/f(x)=0}
© f{xeE/f(x)<o} () {xeE/f(x)=x]

If {E, }is an ascending countable collection of

measurable subsets of E and if f is integrable

over E then {I f } converges to

E,

(@ 0 ® [f
e

n

© [f @ [f
NEx E

Page 3 Code No. : 9127



10.

“If the function f is monotone on (a,b) then it is
differentiable almost everywhere on (a,b)”— This
theorem is known as

(a) Jordan’s theorem
(b) Lebesgue’s theorem
(¢) Vitali’s theorem

(d) Dominated convergence theorem

Which one of the following is not true

(a) Absolutely continuous functions are
continuous

(b) Linear combinations of absolutely continuous
functions are absolutely continuous

(c) Composition of  absolutely continuous
functions is absolutely continuous

(d) A function f on [a, b] is absolutely continuous
if and only if it is an indefinite integral over

[a, 8]
The measure 7| is defined by
@ [(E)=y"(E)-r (E)
®) [(E)=y (E)-r"(E)
© [M(E)=y (E)+y (E)
@ [Y(E)=max{y*(E), y (E)} for all Ee M

Page 4 Code No. : 9127
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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)

Prove that if m'(A)=0 then
m'(AuB)=m"(B).
Or

Prove that the union of a finite collection of
measurable sets is measurable.

Prove that the product of measurable
functions i1s measurable.

Or

State and prove the simple approximation
lemma.

Let {f,} be a sequence of bounded measurable

functions on a set of finite measure E . If
{f.}—>f uniformly on E, prove that

SIS
E

E

Or
Let f be a non negative measurable function

on E . Prove that jf:o if and only if f=0
E

a.e.on E .
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14. (a) Let f be integrable over E and {E,} a

disjoint countable collection of measurable
subsets of £ whose union is E . Prove that

[r=>]r
E n-lp,
Or
(b) Let C be a countable subset of (a, b). Then

prove that there is an increasing function on
(a, b) that is continuous at the points in

(a,b)ve.

15. (a) Prove that a function f on [a,b] is absolutely
continuous on [a, b] if and only if it is an
indefinite integral over [a,b].

Or

(b) State and prove the Borel-Cantelli lemma on
a measure space (X, gy¥], 1).

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Show that the outer measure of an interval is
its length.
Or

(b) Let E be a measurable set of finite outer
measure. Prove that for each ¢>0, there is a
finite disjoint collection of open intervals

{I,},., for which if 0=[]JI,, then
k=1

m“(E~0)+m*“(0~E)<e¢.
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17.

18.

19.

20.

(a)

(b)
(a)

(b)

(a)

(b)
(a)

(b)

State and prove Egoroff’s theorem.

Or

State and prove Lusin’s theorem.

State and prove the bounded convergence
theorem.

Or

Let f and g be non negative measurable
functions on E. For any >0 and £>0,

prove that .[(af+ﬁg)=aj-f+ﬂ.|‘g. Also
E E E

prove that Ifﬁjg if f<gon k.
E E

State and prove the Lebesgue dominated
convergence theorem.

Or

State and prove the Vitali covering lemma.

Let the function f be absolutely continuous
on [a,b] prove that fis the difference of

increasing absolutely continuous functions
and is of bounded variation.

Or

State and prove the Hahn decomposition
theorem.
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M.Sc. (CBCS) DEGREE EXAMINATION,
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First Semester
Mathematics
NUMERICAL ANALYSIS
(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.  Stirling’s formula is the average of

(a) Newton’s forward and Newton’s backward
interpolation formula

(b) Gauss forward Gauss backward
interpolation formula

(c) Both (a) and (b) are true
(d) None



Stirling formula is used for the values of p lying
between

1 1

—land1 b — = and -

(a) an (b) 2 an 5
(0 Oand1 (d) none

1 (Ayo + Ay_lj 1 ANy + ANy, N
h 2 6 2

1 (Ky, + 8y,
30 2

1s a formula for

dy dy
(a) ajchn (b) ajx:O
(c) %jxxo . (d) none

d?y )
W} 1S
x=0

(a) Z%A%_A%+EA%_”

1 11

(b) z%ﬁm+f%+ﬁﬁm+m}
1 2 3 4

(c) E[AyO+Ay0+AyO+AyO+...]

(d) none
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The error in Simpson’s formula is of order
(@) A? b) At

) A (d) none

Romberg’s formula is

(a) I=I2+12_11 (b) 1:11+Il_13
3 3
© 1=10+11;12 ) I=10+11;I2

Yoo =¥, +hf(x,,y,)n=01,23...1s
(a) Picards interaction formula

(b) Euler’s formula

(¢) Taylor’s method

(d) None

@+Z=i2,y(1)=1then y(@-1)is
dx x «x

(a O (b) 1.1
© 1 (d) none
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9. Yp,C =00+ % [9 51 + 19y, = By, s + ¥y s]
represents
(a) Milnes corrector formula
(b) Adam-Bashforth corrector formula
(¢c) Both (a) and (b)
(d) None

10. For solving differential equation in Milne’s
predictor formula the required number of initial

values are
(a) 4 (d) 3
(o 2 d 1

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) From the table find y(5) using Bessel’s
formula.
X 0 4 8 2

y(x): 143 158 177 199

Or

(b) Apply Lagrange’s formula to find U, from
the data U, = 2,U; = 5,U; = 29,U, = -19.

Page 4 Code No. : 9118
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

Given U, = 5,U;, =15,U, = 57 and (fi_U =4
x

at x =0 and 72 at x = 2. Find A’U, and
AU, .

Or
2

Find @ and d_32/ at x =51 from the
dx dx

following data :

x: 50 60 70 80 90

y: 19.96 36.65 5881 77.21 94.61

3

J‘x‘ldx by using Trapzoida rule by dividing

3
the range into 6 equal parts.

Or

1

Evaluate J‘e_x2dx by dividing the range into
0

four equal parts.

Using Taylor’s method find y(0.1) correct to

3 decimal places from Z—y +2xy =1, y,=0.
X

Or
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(b)  Solve % =1-,90)=0 wusing Euler’s
X
method. Find y at x = 0.1 and 0.2.

15. (a) Using Milne’'s Predictor corrector method
find y(0.4) for the differential equation

@=1+xy,y(0):2.
dx

Or
(b) Evaluate y(1.4) given that ' Y iz and
X x
y1) =1, y(1-1) = 0.996, y(1 - 2) = 0.986
y(1.3) = 0.972 by using Adam’s Predictor

Corrector.
PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Derive Laplace-Everett’s formula.

Or

(b) Find the Hermite’s interpolation polynomial
for the following data :

X 01 2
flx) 1.0 9
fllx) 0 0 24
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17.

18.

(a)

(b)

(a)

(b)

2
@ and M at

Derive an expression for 5
X dx

x = x, by using Newton’s forward difference

formula.

Or
Find the first and second derivative of y at
x=0.6.
x: 04 05 06 0.7 0.8

y: 158 1.8 2.01 2.33 2.65

1

Evaluate I dx

01+x

using :

(1) Trapezoidal rule
(11) Simpson’s one third rule

Compare the results with actual

integration.

Or

1
x+y

2 2
Evaluate IJ‘ dx dy using Trapezoidal
11

rule with A = £ = 0.25.
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19. (a)
(b)
20. (a)
(b)

Using Runge-Kutta method of fourth order
find ¥(0.1),¥(0.2) and y(0.3) given that

@=1+xy; ¥(0) = 2.
dx

Or

Given dy +2 = %,y(l) =1. Evaluate y(1.3)
dx x «x

X
by modified Euler’s method.

Explain Milnes method.

Or

Using Adams Bashforth method, determine
y(1.4) given that y =x%y =x*, y1)=1.
Obtain the starting values from FKEuler’s
method.
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OPERATIONS RESEARCH
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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. The current basic solution of the transportation
problem is optimal if

(a) one z;-e; <0 (b) all z;-e;<0

(C) one z; —e; > 0 (d) all Zj—€; > 0



Which of the following European country is
associated with the assignment problem

(a) Norway (b) Hungary
(¢) Sweedan (d) Greek

A circuit is a loop in which all the branches are
oriented in the

(a) Opposite direct (b) Same direction
(¢) Both direction (d) None

Total float of an activity is TF;; =

(@ LC,-ES;,-D; () LC;+ES;-D;
(¢ LC,-ES;+D; (d) None

Which one of the following is IP

(a) Zero - one (b) Mixed zero - one

(c) Pure integer (d) Mixed

Additive algorithms required presenting the 0 — 1
problem in a convenient form that satisfies

requirements.
(@ 1 b)) 2
(© 3 (d) None
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10.

EOQ model lead time is

(a) zero (b) one hour

(c) oneyear (d) none

In constant rate demand with instantaneous

replenishment and no shortage model Y* =

DK YK 2DK
@ e R

Yh

© =

(d) 2DKh

The expected waiting time in the model
(MIMI1):(Gplo/x) is

P 1
® 1-p ® u@-p)
p o P
© ud-p) @ 1-p

In (M/M/1):(Gp/o/®) model P,=
(@ 1-p b)) p

(© (d) A

1
u
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PART B — (5 x 5 = 25 marks)

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

11. (a) Describe Vogel’'s approximation method.
Or

(b) Solve the assignment problem.
$3 $8 $2 $10 $3
$8 $7 $2 $9 §7
$6 $4 $2 $7 $5
$8 $4 $2 $3 $5
$9 $10 $6 $9 $10
12. (a) Write the Dijkstra’s algorithm.

Or

(b) Discuss the maximal flow algorithm.

13. (a) Write the branch and bound algorithm.
Or

(b) Convert the following 0 — 1 problem to
satisfy the starting requirements of the
additive algorithm.

Maximize z = 2x; —3x,
Subject to

X, +%x5=3

2x, +5x, 210

X1y, Xg = (0’1)
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14.

(a)

(b)

An item is consumed at the rate of 30 items
per day. The holding cost per unit per day is
$ .05 and the set up cost in $ 100. Suppose
that no shortage is allowed and that the
purchasing cost per unit is $ 10 for any
quantity not exceeding 500 units and $ 8
otherwise. Determine the optimal inventory

policy given a 21 — day lead time.

Or

A music store sells a best — selling compact
disc. The daily demand for the dise in
approximately normally distributed with
mean 200 disen and a standard deviation of
20 dise. The cost of keeping the dise in the
store 1s $ .04 per dise per day. It cost the
store $§ 100 to place a new order. The
supplier normally specifies a 7-day lead time
for delivery. Assuming that the store wants
so limit the probability of running out of dise
during the lead time to no more than .02,
determine the stores optimal inventory

policy.
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15. (a) Prove that the mean and variance of the
Poisson distribution during an interval ¢
equal to At, where A is the arrival rate.

Or

®) (@) For the (M/M/1):(GD/oo/wx)

show

that the expected number in the queue

given that the queue is not empty

1

:1_p_

(i1) The expected waiting time in the queue

for those who must wait =

(u=2)

PART C — (5 x 8 = 40 marks)

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

16. (a) Solve the transportation model.

$/0 4 2
2 3 4
1 20
7 6 6

Or

Page 6
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(b) Solve the assignment model.

3 9 2 3 7

6 1 5 6 6

9 4 7 10 3

2 5 4 2 1

9 6 2 4 5

17. (a) Determine the shortest route from node 1 to
node 7 using Floyd’s algorithms in the

following network.

(b) Discuss the computations of critical path
method.
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18.

19.

(a)

(b)

(a)

Solve the following using additive algorithm.
Minimize z =2x +4x, + 6x,

Subject to
8x, —4x, —x5 25
6x; —3xy —2x4 22
—2x,+9x, +7x; 24

x1,%9,%5 =(0, 1)

Or

Solve the following using fractional cut.

Maximize z =7x; +10x,

Subject to
—-x; +3x, <6

Tx; +x5 <35

x;,%5 20 and integer.

The following data describe four inventory
items. The company wishes to determine the
economic order quantity for each of the four
items such that the total number of orders
per year (365 days) is atmost 150.
Item K D; hi
$  units/d

1 100 10 1

2 50 20 2

3 90 5 2

4 20 10 1
Or
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20.

(b)

(a)

(b)

Electro uses resin in its manufacturing
process at the rate of 1000 gallons per
month. If cost electro $ 100 to place an order
for a new shipment. The holding cost per
gallon per month is $ 2 and the shortage cost
per gallon i1s $ 10. Historical data show that
the demand during lead time is uniform over
the range (0, 100) gallons determine the

optimal ordering policy for electro.

Explain (M/M/C):(GD/N/x), C<N .

Or

Patients arrive at a clinic according to a
Poisson distribution at the rate of 20
patients per hour. The waiting room does not
accommodate more than 14 patients.
Examination time per patients 1is

exponential with mean of 8 minutes.
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®

(i)

(111)

What 1is the probability that an

arriving patient will not wait?

What 1is the probability that an
arriving patient will find a vacant seat

in the room?

What is the expected waiting time until

a patient leave the clinic?
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PART A — (10 x 1 = 10 marks)
Answer ALL the questions.
Choose the correct answer :
1. If y; and y, are two solutions then w(yl, y2)=
@) %Yy~ Yo
(b) 35—y

©)  Yoi =15
(d) None



If y, and y, are two linearly dependent solution
of y"+ P(x) y' + Q(x)y =0 then W is

(a) Identically zero (b) Never zero

(¢) ce P™ (d) None

An infinite series of the form
) .

a0+al(x—x0)+a2(x—x6) +.... 1s called a power

series in

(@ «x (b) x,

(© x-x, (d) None

The equation (1 —x? )y” —xy'+ p?y=0 where P is
a constant is known as

(a) Hermite equation

(b) Legendre equation

(¢) Chebyshev's equation

(d) Airy's equation

The singular point of x?y"+2xy'—2y =0 is
(@ 1 (b) o
(¢ 0 d -1
In Legendre polynomials P, (x) is
(@ 0 b) 1
() «x (d) None
Page 2 Code No. : 9117
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10.

The value of | (y/2)= ————

(@ 7 ®) Jr
(o 27 (d) None

The Bessel function of the first kind of order P 1is

@ J, ® I,
() J,and J (d) None
TR

W(t): e 92 -

(a) e—5t (b) e5l
e5t e—5t
— d

(c) 5 (d) 2

By solving the linear system using auxillary
equations . If m; and m, are equal real numbers

then the roots are

(a) not linearly independent
(b) linearly independent

(c) same

(d) none
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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 y,(x) and y,(x) are two solutions of the
equation y"+P(x)y' +Q(x)y=0 on [a,b].
Then they are linearly dependent on this
interval if and only if their Wronskian is
identically zero.

Or

Find the general solution of
y'—x f(x)y'+f(x)y =0.

Find a power series solution of the
differential equation y'+y=1.

Or

Find the general solution of the equation
y"+y=0 in the form of y= aoyl(x)+ a,ys (x)
where y,(x) and y,(x) are power series.

Find the nature of the point x =0 in the
following equation xy" + (sinx) y=0.
Or
1

If WZPO(X)-I‘pl(X)t-I‘pZ(X)Zz +....
— 42X ++

+p,(x)t" +... find p,(1) and p,(-1).

Page 4 Code No. : 9117
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14. (a)
(b)
15. (a)
(b)

Show that E = G .
Or
Express oJ,(x),J,(x) interms of J,(x) and
J; (x)
Show that x =2e*, y=3e" and
x=e', y= (— e‘t) are solutions of the
homogeneous system % =x+2y,
dy
— =3x+2y.
dt Y
Or
. . dx
Find the general solutions of e x+y,

dy
D _4x—9y.
dt Y

PART C — (5 x 8 = 40 marks)

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

16. (a)

(b)

X

Show that y=ce* +c,x>* is the general

solution of y"—4y'+4y =0 on any interval.

Or

Verify that are solution of
xy"—(2x+1)y'+(x+1)y=0 is given by

y, =€* and find its general solution.
Page 5 Code No. : 9117



17.

18.

19.

(a)

(b)

(a)

(b)

(a)

Express sin’(x) in the terms of a power

) . -1/2 .
series Xan x" by solving y' = (1 - x2) Y2 in two
ways. Use this result so obtain the formula.

rz 1 1 1 1.3 1
=4 +—. +o
b 2 232° 2452
Or
Find the general solution of

(1 + xZ)y” +2xy'—2y=0 1in terms of power
series in x . Can you express this solution by
means of elementary functions.

Find the two independent Frobonius
solutions of the differential equation

2x2y”+x(2x+1)y’—y =0.

Or
1 a
Show that = Zo1|n.
ow that p,(x) = o=l 1]
Prove that
1 2n+1)!
1) (n"'gj = (22n+1 r?! Jr

Page 6 Code No. : 9117
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20.

(b) Prove that

(a)

0o 2 [ 2 ()| =22, (x)

i) 2 [ 2 ()= a0 @)
Hence deduce that
1) 2J,(x)=d, (%)=, (x)

@ 22, (0) = (6)+ T ()

If W(t) is the Wranskian of the two solutions

X = xl(t),y = yl(t) and x = xz(t), y =y2(t) of
the homogeneous system

d d
Zealr by, S=al)r+b,0)y

Then W(t) is either identify zero or no where
zero on [a, b].

Or

(b) Find the general solution of the system

dx

dy
— =4x -2y, =bx+2
dt Y at .
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SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. A Pfaffian differential equation in two variables
always posseses
(a) direction ratio
(b) an integrating factor
(c) direction cosines

(d) none of these

Wk7



The direction cosines of the tangent to the curve
x=x(8), y=y(s), Z =Z(s) at the point p(x,y, 2)

are

@ [
ds ds ds

(b) (dx, dy,dz)
() (x,5,2)
(d) (xdx,ydy, zdz)

The equation x” + y*(z —c)* = a® represents

(a) The set of all spheres whose centre’s lie along
the x — axis

(b) The set of all spheres whose centre’s lie along
the z — axis

(¢) The set of all spheres whose centre’s lie along
the y — axis

(d) none of these

The p.d.eof z=(x+a) (y+b)is

() z=pq (b) 2" =pg
© z=p°¢ @ 2=0

Page 2 Code No. : 9126
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Along every characteristic strip of the equation
F(x,y,2z,p,q)=0 then the function

F(x,y, z, p,q) is
(a) a constant
(b) a strip

(c) non constant

(d) characteristic strip

J is defined by

@ J= of,8) b J= o(f,8)
o(p,q) 0(q,q)
o(x,q) o(y,q)

The telegraphy equation is

2
2

© 5-2 @ k=2

The Poisson equation is

(a) Vip—4np (b) Vip+4

() V:+4r (d) Viep+4np

Page 3 Code No. : 9126
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9.  The surface ¢ =0 is called

(a) paraboloid
(b) unique surface
(¢) characteristics surface

(d) none
10. If the matrix a; is singular then the equation
3 3 . .
L(u) = ZU a;p; + ZH b,p; +c(u) is said to be
(a) elliptic (b) parabolic
(c) conic (d) none

SECTION B — (5 X 5 = 25 marks)

Answer the following choosing either (a) or (b).

11. (a) Find the integral curves of the equation

dx 3 dy _ dz
yx+y+az) x(x+y)—az z(x+y)'

Or

(b) Prove that a pfaffian differential equation in
two variables always possesses an integrating
factor.

Page 4 Code No. : 9126
[P.T.O]

Wk7



12.

13.

14.

(a)

(b)

()

(b)

()

(b)

Eliminating the arbitrary function from the
equation z=x+y+ f(xy).

Or

Find the general integral of the equation

¥'p—xyq = x(z - 2y).

Find the complete integral or the equation
(p+a)(z-px+yq)=1.

Or

Find the complete integral of the equation

p2q2+x2y2 =x2q2(x2 +y2).

If u=f(x+1y)+g(x—1iy) where the functions
f & g are arbitrary then show that
o*u  o*u B

o T

Or

If u is the complementary function and 2z, a

particular integral of a linear partial
differential equation then wu+ 2z is a general

solution of the equation.

Page 5 Code No. : 9126
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15. (a) Classify the equation v +u,, =u

zz *

Or
(b) Classify the equation

Uy +2Uy, + U, =2, +2U,,.

SECTION C — (5 X 8 = 40 marks)

Answer the following, choosing either (a) or (b).

16. (a) Find the orthogonal trajectories on the cone
x? +y* =z"tan” @ of its intersections with the
family of the planes parallel to z=0.

Or

(b) A necessary and sufficient condition that
there exists between two  functions
u(x, y) & v(x, y) a relation f(u,v)=0 not

o(u, v) _

ax,y)

involving x or y explicitly is that 0.

17. (a) Find the general integral of the equation
px(x+y) =qy(x+y)—(x—y)(2x+2y+2).

Or
(b) Find the integral surface of the
linear partial differential equation

(x-y)y°p+(y-x)x’q=(x"+y*)z  passing
through the curve xz=a® and y=0.
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18. (a)

(b)

19. (a)

(b)

Find the complete integral of
xp +3yq = 2(z — x%q?).

Or

Find the complete integral of he equation

P2y +x%) = gx* by using clairauts method.

Find the solution of the equation

0%z 0%z

Or
If FD, D) = (e,D + 5. D + y,)2
then if a, #0, a, #0,

1 —-7.X
2= 2o, (Bx —aa,y) +v,(Bx-a.y) e%

r r

where ¢, and w, are arbitrary functions is a

solution of F'(D,D')Z =0.

oz 10%

20. (a) Solve the wave equation —

ox? 2ot

Or
Page 7 Code No. : 9126
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(b) Show that if the two dimensional harmonic
equation VI =0 is transformed to plane polar
coordinates r and € defined by x=rcosé,
y=rsin@ it takes the form
o’V 10V 10°V

ot =
or* ror roe®
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SECTION A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Which of the following declaration is wrong?

(a) longchar x (b) long int x

(¢) long float x (d) long double x
2. Avariable name cannot start with

(a) adigit (b) an alphabet

(c) an underscore (d) an upper case letter

Wk6



By default members of a class are
(a) private

(b) public

(c) protected

(d) none of the above

Which of the following is an example for default
arguments?

(a) float sum (int x, int y)

(b) float sum (5, 4)

(¢) float sum (int x, inty =4);
(d) float sum (int x =5, inty)

Unary operators overloaded by using a member
function, the number of arguments are

(a) 2 (b) 1
¢ O (d) None of the above

By using a friend function, which of the following
operator cannot be overloaded

(a / (b) \
(¢ = (d) !
Page 2 Code No. : 9124
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10.

An abstract class is a

(a) Dbase class

(b) derived class

(c) class which cannot he inherited

(d) none

A class is declared as virtual for
(a) single inheritance

(b) multiple inheritance

(¢) multilevel inheritance

(d) hybrid inheritance.

The meaning of the parameter ios::noreplace is

(a) open fails if the file already exists

(b) open fails if the file does not exists

(¢) delete the contents of the file

(d) none

What will he the output of the following
statement?

cout.precision(3); cout <<2.24052;

(a) 2.240 (b) 2.241

© 2.24 d) 2.24052

Page 3 Code No. : 9124
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11.

12.

SECTION B — (5 x 5 = 25 marks)

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

(a)

(b)
(a)

(b)

Write a program to calculate the variance
and standard deviation of N numbers.

Variance = % ZN (x;,—x )2

Standard deviation = 1/% ZN (x; - x)*
_ 1 N
Where x = FZ X;

Or

Explain symbolic constant enum.

Write a function power() to raise a number
m to a power n. The function takes a double
value for m and int value for n and returns
the value correctly. Use a default value of
2 for n to make the function to calculate
squares when this argument is omitted.
Write a main( ) that gets the value of m and
n from the user to test the function.

Or

Define a friend function. Write its special
characteristics.

Page 4 Code No. : 9124
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13.

14.

15.

(a)

(b)
(a)

(b)
(a)

(b)

Explain constructors and their special
properties.

Or

Write a program to over load unary minus.

Explain virtual base class and abstract class.

Or

Write a program for multilevel inheritance.

Explain with example the functions (1) get()
(1) put() (ii1) getline().
Or

Write a program which reads a text from the
key board and displays the following
information on the screen in two columns.

(1) Number of lines

(11)) Number of words

(111) Number of characters
(iv) Number of sentences.

Strings should be left justified and
numbers should be right justified in a
suitable fieldwidth.

Page 5 Code No. : 9124
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16.

17.

SECTION C — (5 X 8 = 40)

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

(a)

(b)

(a)

(b)

Explain memory management operators new
and delete and their advantages over
malloc().

Or

An election is contested by five candidates.
The candidates are numbered 1 to 5 and the
voting 1s done by marking the candidate
number on the ballot paper. Write a program
to read the ballots and count the votes cast
for each candidate using an array variable
count. In case a number read is outside the
range 1 to 5, the ballot should be considered
as a spoilt ballot and the program should
also count the number of spoilt ballots.

Explain function over loading.

Or

Write a class to represent a vector (a series
of float values). Include member functions to
perform the following tasks.

(1)  To create the vector.
(11) To modify the value of a given element.
(i11)) To multiply by a scalar value.

@iv) To display the vector in the form
(10, 20, 30,....)

Write a program to test your class.

Page 6 Code No. : 9124
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18.

19.

20.

(a)

(b)

(a)

(b)
(a)

(b)

What do you mean by type conversion?
Explain three types of conversions.

Or

Create a class MAT of size m x n . Define all
possible matrix operations for MAT type
objects.

Write the syntax for a derived constructor
and write a program to illustrate this.

Or
Run time polymorphism — Explain.

What is command line arguments? Explain it
with a program.

Or

A file contains a list of telephone numbers in
the following form.

John 9254328790
Rachel 9087654321

The names contain only one word and the
names and telephone numbers are separated
by white spaces. Write a program to read the
file and output the list in two columns. The
names should be left justified and the
numbers right justified.

Page 7 Code No. : 9124
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  The role written requirement for the Ph D degree
is a

(a) Synopsis
(b) Dissertation
(¢) Thesis

(d) Guide



List of contents is usually followed by
(a) Introduction

(b)  List of publications

(¢) List of abbreviations

(d) References

The ———— for research explains why you
decided to emark on you research project.

(a) Guide (b) Motivation

(¢) Problem (d) Title

A summary of the essential elements of a research
project is

(a) the main problem (b) abstract

(¢) proposal (d) synopsis

If e* +8t* is the mgf of a random variable X,
then the variance of X is

(a) 3 (b) 8

(0 16 d 4

The wvariance of a gamma distribution with
parameters a =2 and =3 is

(a) 6 b)) 5
() 12 (d 18

Page 2 Code No. : 9131



10.

If T follows a t distribution and
P(-b<T <b)=0.90, then b= —M—,

provided the degrees of freedom = 14.

(a) 0.95 ®) 1.90

(¢ 1.761 (d) None
_ 4

If f(x)= cx(@-x), O0<x<3, is a pdf, then c=
0, elsewhere

(a) 0.0525 ®) 0.0412

© 0.125 d) 0.325

If X,(i=1,2,..n) donote a random sample from

n _ 2
n’(/'lao-z) ) then Y = Z(xl ﬂj has
1

o
distribution.
(a) normal (b) beta
(¢) chi-square (d) Cauchy
Zn:xi —nu
o
nx — u nx —nu
(a) ol (b) T
Vn [ X -u
—I\X - d
© *(X-u) @ S
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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)

Write a note on ‘Acknowledgements’.

Or
What is originality?

Explain the language of critquing.

Or

Explain the various elements of conclusion.

Let X be a random variable such that

' m
B(X™) = (m+3)!3
3!
distribution of X .

, m=123... Find the

Or

Show the constant ¢ can be selected so that
f(x) = 2™ ,—00 < X < 00, satisfies the
conditions of a normal pdf.

If X; and X, are two independent Poisson
random variable with parameters g and
Uy, find the distribution of the random
variable Y =X, + X, .

Or

Page 4 Code No. : 9131
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(b)

15. (a)

(b)

Show that the ¢ distribution with r=1
degree of freedom and the Cauchy
distribution are the same.

Let X be the mean of a random sample of
sign n from a distribution that is n(x,100).

Find n so that P(u-5< X < u+5) = 0.954.
Or

Let Y be b (7 2, %j Approximate

P(22<y<28).

PART C — (5 x 8 = 40 marks)

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

16. (a)

(b)

17. (a)

(b)

How will you format your ‘References’?

Or

Explain  the  differences between a
dissertation and a thesis.

Summarize the salient features in
structuring the literature review.

Or
Explain why methodology is important.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

If the random variable X is n(u,o?), show
(X - py?

2
O

that the random wvariable V = 1s

Q).

Or
Find the mgf, mean and variance of gamma

distribution.

Derive the pdf of Fisher’s F' distribution.

Or

Given X,,X, are a random sample from a
distribution that has pdf

1, O<x<l1,
flo)= {0, elsewhere
Y, = X; — X,, find the joint pdf of Y, and Y,
marginal pdf'sof Y] and Y, .

Y, =X, +X,, and

State and prove the central limit theorem.

Or
nS?

0_2

Find the pdf of
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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,d}.

@ {¢4.X.{a.b}, {b.c}.{a.b,c}
(b) {4, {a}, {b}.{a.b}]

© {4.X, {ch{b.cj}

@ {¢.X,{a.,b}, {b,c.d}



Consider the subspace topology on Y =[0,1] U(2,3)
on a subset of R. In Y, [0,1] is

(a) open only

(b) both open and closed

(¢) neither open nor closed

(d) closed but not open

Let f:A—>XxY be given by the equation
f(a)=(fi(a),fy(a)). Suppose UxV is a basic
element of XxY.Then f(UxV) is

@ fHO)xf(V) (b) UxV

© fO)nf=(V) @ fU)xf (V)
[1:5,.9,.9,.3,.3,.8,56,.11,....)) is

(a) .9 (b) .6

() 7 d .11

The standard bounded metric corresponding to d
1s given by

(@) d(x,y)=max{d(x,y)1}
(b d(x,y)=min{d(x,y),d(y,x)}
(©) d(xy)=min{l,d(x,y)}

0 if x=y
1 otherwise

Page 2 Code No. : 9128
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10.

If d is the Euclidean metric and p is the square
metric then

@ plx,y)<d(x,y)<np(x,y)
M) dlx,y) < p(x,y) < Vnd(x,y)
© plx,y)<d(x,y) < nyp(x,y)
@ pla,y)<d(x,y)<Vn. plx,y)

Which one of the following is connected?

(@ [-10)u(01] (b)

(© R @ [-11]
Which one of the following is compact?
@ R (b) (01)

(© [01] (d) (01]

The minimal uncountable well ordered set S, in
the order topology, is

(a) both compact and limit point compact

(b) limit point compact but not compact

(¢) compact but not limit point compact

(d) neither compact not limit point compact
Which one of the following is true?

(a) Rislocally compact Q is not locally compact
(b) R islocally compact; Q is locally compact

(¢) R is not locally compact; Q is locally compact
(d) Both R and Q are not locally compact
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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)

Let X be a topological space; Let A be a
subset of X. Suppose that for each x € A there
is an open set U containing x such that
U c A. Show that A is open in X.

Or

Define a Hausdorff space. Prove that every

finite point set in Hausdorff space is closed.

If B is a basis for the topology of X and e is a
basic for the topology of Y, prove that the
collection D ={BxC/BeBandCel} is a

basic for the topology of XxY.
Or

Let {X_,} be an indexed family of spaces; let
Aac X, for each o. If HXa 1s given

either the product on the box topology, prove
that HZaznAa.

Page 4 Code No. : 9128
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13.

14.

15.

(a)

(b)
(a)

(b)

(a)

(b)

Let X be a metric space with metric d. Define
d:XxX >R by the equation
d(x,y)=min{d(x,y)1}. Prove that d 1is a

metric that induces the same topology as d.
Or
State and prove the sequence lemma.

Let {A,} be a collection of connected

subspaces of X ; Let A be a connected
subspace of X. Show that if AnA, #¢ small

a,then Au (U AaJ 1s connected.

Or

Prove that every compact subspace of a
Hausdorff space is closed.

Prove that compactness implies limit point
compactness.

Or

Let X be locally compact Hausdorff; let A be
a subspace of X. If A is closed in X of open in

X, prove that A is locally compact.
Page 5 Code No. : 9128



16.

17.

PART C — (5 x 8 = 40 marks)

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

(a)

(b)

(a)

(b)

Define the standard topology, lower limit
topology and k- topology on R and find the
relation between these topologies.

Or
(i) Let A be a subset of the topological space
X. Prove that A= AUA'.

(i1) If X is a Hausdorff space, prove that a
sequence of points of X converges to at
most one point of X.

Let X and Y be a topological spaces; let
f: X —>Y. Prove that the following are

equivalent.
(i) f iscontinuous
(i1) For every subset A of X, one has
f(z)gm
(111) For every closed set B of Y, the set
f(B) is closed in X.
Or

Let f :A—)HXa be given by the equation
aed

f:(@)=(f,(a)aed, where f,: A— X, for
each «. Let HXa have the product topology.

Prove that the function f is continuous if and
only if each function f, is continuous.
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18.

19.

20.

(a)

(b)
(a)

(b)
(a)

(b)

Define a suitable topology on R” such that it
induces the product topology on R”.
Or

State and prove the uniform limit theorem.

Prove that a finite product of connected spaces
1s connected.

Or
State and prove the tube lemma.

Prove that sequentially compactness implies
compactness in a metrizable space.

Or
Let {X,} be an indexed family of non empty
spaces show that is HXa is locally compact,

then each X, is locally compact and X, 1is
compact for all but finitely many values of «.
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