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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

The complete solution of y=px+p®where

_dy);
(p—dles

(@) y=x+c ®)

() y=cx+c’ d cx-c

The equation of the plane through (1,0,2) and
parallel to the plane 2x+3y—-4z=0 is

(@ 3x+2y-3z+6=0 (b)
() 2x+3y-4z+6=0 (d)

3x+2y-32-6=0
2x+3y—-4z-6=0

~1 _y-3 z-4
3 -1

The line

is parallel to the
plane

(a) x-2y-4z+7=0 (b)
() x-Ty—-4z+7=0 (d)

2x-2y—-4z+7=0
Tx-Ty-42+7=0

“H YR _ETA the
m n

plane ax+by+cz+d=0 then al+bm+cn=0 and
ax, +by, +cz; +d=0.

If the line

(a) liesin (b) 1is parallel to

(¢) bisects (d) is proportional to
Centre and radius of the sphere

x2+y +22 —6x-2y-42z-11=0 is

(a) (0,2,4) and 16 b) (0,-1,2) and -4
© @G,1,2)and b @ 1,-1,2) and —6

The equation of the tangent plane at the origin to
the sphere x2+y2+2z2-8x—6x+4z=0 1Is
(a) 4x+3y-22=0 (b) 4x-3y-2z=0

(¢) 4x-3y+2z=0 d -4x+3y+2z=0

Page 3 Code No.:30566 E

11.

12.

13.

The general solution of (D* —-4)y =0 is
y =

(a) Ae* +Be™ (b) Ae'™ + Be ™"

(¢) Ae* + Be* (d) Ae'*+B

The particular integral of (D*-9)y =cos3x is

cos3x cos3x
(a) I8 )] 9
© 9 @ 0

The solution of the differential equation

p?-9p+18=0 where pzﬁd—gi is
dx

(@) (y-38x-c)(y-6x-c)=0
(b) (y-6y-c)(y-3x-¢)=0
() (x—6y-c)(Bx—y-c)=0

(d x*-9x+18=0
The direction ratios of the line joining (1,2,—1) and
(2, -1, 1) are .
(a 2,64 b)) 1,-3,2
() -2,-6,-4 d -1,3,-2
Page 2 Code No. : 30566 E

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
@ Solve: ** (¥~ px)=p",

Or

(b) Solve: p? +2pycotx—y* =0.
(@) Solve: (D? -3D* +3D-1)y = x%*.

Or

-

Solve: x2y" +3xy +y="——.
(b) y Y +y RENE

(@) The line joining A(4,3,2) and B(1,2,-3) meets
the planes YOZ, XOY in C,D respectively.
Find the coordinates of C and and D and the
ratios in which they divide AB.

Or

() Find the equation of the plane through the
line of intersection of the plane
2x+y+32-4=0 and 4x-y+5z-7=0 and

perpendicular to the plane x+3y-42+6=0.

Page4 Code No.:30566 E
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14. (@) Find the perpendicular distance form
(3,9,~1) to the line 28 - ¥=31_2-13

-8 1 5
Or
(b) Find the equations of the plane passing
through the line
5x-2y+7=0=x-3y+2z~4 and parallel to
the line =~ =2 = z-1 .
1 -2

15. (a) Find the equation to the sphere through the
four points (0,1,3), (1,2,4), (2,3,1) and (3,0,2)

Or
(b) Find the equation of the tangent line to the
circle x* + y* + 2% —x +42 = 0;
3x~-2y+4z+1=0 atthe point (1,-2,-2).

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

Solve: —di—fil+x—y=1
dt dt
2_d_x+ﬂz
dt dit

Or

16. (a)

¢

(b) Solve: (px—y) (x+yp)=a’p (x* =x,y* =y).

Page5 Code No.:30566 E

20. (a) Find the equation of the sphere which passes
through the circle

¥+ y?+2° —2x-4y=0x+2y+32=8 and
touches the plane 4x+3y =25

Or

(b) Show that the conditions for the sphere
x® +y* +2% +2ux+2uy+2wz+d =0 to cut
the sphere x® +y® +2% +2ux +2v,y + 2w,z +
d, =0 in a great circle is
2uu, +2vv, +2ww, —(d+d;) =2r where n,
is the radius of the latter sphere.

Page 7 Code No. : 30566 E

17.

18.

19.

(a)

(b)

(@)

(b)

(a)

(b)

Solve: (D* + Dy= x e’x +xcosx .
Or
Apply the method of variation of parameters
to solve y" =38y' =2y = x*
A line makes an angles o,f,5, § with the four

diagonals of a cube. Prove that

4
cos2a+cos2ﬁ+cos2y+c0325:5.

Or
Show that the origin lies in the acute
angle between the planes

x+2y+22=9,4x-3y+122+13=0. Find the

planes bisecting the angles between them
and point out which bisects the obtuse angle.

Find the equations of the image of the
x-1 y+2 2-3

line = in the plane
2 -5 2
2x-3y+2z+3=0.
Or

x-5 y-T7 2z+3
4 -5

Show that the lines and

x-8 y-4 2-5
7 1

common point and find the equation of the
plane which they lie.

are coplanar. Find their
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fourth Semester
Mathematics — Core
'ABSTRACT ALGEBRA
(For those who joined in July 2020 onwards)

Maximum : 76 marks
PART A — (10 x 1 =10 marks)

Answer ALL questions.

Choose the correct answer :

Which of the following is not a symmetric relation
on §={a,b,c,d}?

@ {@b.®a)

®  {a.b).®e), (a,0)
© {@a)b,b)}

@  {(a.b),(b.e), (b,a),(c,b))

In the ring (R,+,?) the set of units is :

@ Z ® {1,-1}

() R-{0} d R

In the ring M,(R), the unit element is

11 00
@ ;1) ® (o g
2 4 4 2
© [2 4) @ [2 4]
Which one is a prime ideal in R?

@@ 1) b) (©
© @ @ @

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

(@ 3 b)) 4
() 2 d) 1

Paged Code No, ;20291 E

11.

12.

13.

If the order of an clement @ is a group G is x
then the order of the clement o™ is

@ -1 . k) -=x

© «x ) !

In the group G={l,-1,i,-i}
multiplication, the inverse of i is
(@ 1 M) i

¢) ~i d -1

with usual

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

(a) {e} ' h G
© H ) e

If f:G— G is 1-1, then O(ker ) =

(@ -1 ® o

© 1. @ 2
 R/g-1=

(@ R ® R
) R ~° @ {1,-1

Page2 Code No.:20291 E

PART B — (5 x 6 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 wards.

(@) Prove that the set of all equivalence classes
determined by an equivalence relation
defined on a set S forms a partition on the
set S,

Or

.(b) Iff:A-B, g:B—>C are bijections, prove
that gof: 4 — C is also a bijection.

(@ If G is a finite group with even number of
elements then prove that G contains at least
one element of order 2,

Or

(b) -Let A and B be subgroups of a finite group
G such that A is a subgroup of B. Show
that [G: A]=[G:B][B: 4].

() Prove that every subgroup of a cyclic group
18 cyelic,
Or

®) Iff:G— G isa group homomorphism prove
that f 18 1-1 & kerf={e}.
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14, (o)

(3]

15, (a)

(b)

Prove that a finite commutative ring B

without zero - divisors is n fiold.

Or
Show that the only ideals of a field F are F
and {0).

Show that z, is an integral domain if and

only if n iz prime.

Or

Prove that every finite integral domain is a
field.

PART C — (5 x 8 = 40 marks)

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

16. {a)

®)

Each answer should not exceed 600 words.

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

Prove that the union of two subgroups of a
group G is a subgroup if and only if one is
contained in the other.

Page5 Code No.:20291 E

17.

18,

19.

20.

(b)
(n)

(b)
(a)

(b)

(a)

()

Let I and K be two finita subgroups of a

group (7. Prove that !HK|- IJ;(_[“&’% .
~

Or

State and prove Lagrange's theorem,
If f:G =G is a homomorphism with Kernel
K, prove that %s [(G).

Or
State and prove Cayley's theorem.
Let R be a commutative ring with identity
prove that an ideal M of R is a maximal
ideal & R/ M isa field.

Or
Prove the following
(i) =z, is an integral domain <n is a
prime number.
(i) the characteristice of an integral
domain is either 0 or a prime number.

State and prove division algorithm.

Or

Prove that every integral domain can be
embedded in a field.
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.
Fifth Scmester
Mathematics — Core
LINEAR ALGEBRA
(For those who joined in July 2020 onwards)

Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions,

Choose the correct answer.

Which of the following is a subspace of a vector
space R*?
(@ W={a,00)/acR)}

(®) W ={Ka, Kb, Kc/K e R}
© W={a,a+1,0)/acR)}
(@) W={a,0,b)a beR}

The norm of the vectors in V,(R) with standard
inner product (3, -4, 0) is ————

(@ 3 ® O
© 5 @ -4
3 -1 2
The rank of the matrix is |0 1 -3| is
6 -1 1
(a) 2 ®d) 6
© -2 @ -3

For what value of k is 3 a characteristic root of
31 -1

3 5 k.

3 k -1

@ 5 (b) 2
© -1 d 3

Page3 Code No.:20292E

10.

11.

Let V' be a vector space over a field F and W, a
subspace of V. If T;11_>TV17 defined by

T(V)=W+V is a linear transformation, ker?7 =
(@) {0} ® Vv

© {1 @ w

If S={(2,0)} in V,(?) then L(S) =

(@)  {(x,0)/xe I} )
©  {©,0) @

{(0, x)/x e R}

{(0, 2)}

The vectors (a,b) and (c,d) are linearly
dependent iff -
(@) ab-ecd=0 (b)
() ab-=bc=0 (d)

ac—-db=0
ad-bc=0

T:V, i
2(R) > V,(R) given by [gin{) cosd

respect to the standard basis then the linear
transformation is

0s¢ —sind
cos Sm]with

(@ T(a, b) = (asin@+bcosf,- acosf +bsing)
(b) T(a, b) = (acos@ + bsin@,- asinf + beos )
() T(a, b)=(—asin6+bcos(9,acos()+bsin6)
(& T(a,b)=(-acosd+bsind, asind + bcosH)

Page2 Code No.: 20292 E
3 00
The eigen valuesof |5 4 0| are
3 6 1
(@ 3,4,1 ®) 3,53
(© 3,00 @ 1,1,2

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

Each answer should not exceed 250 words.

(@) (@) Prove that the intersection of two
subspaces of a vector space is a

subspace.

(i) Prove that the union of two subspaces
of a vector space need not be a

subspace.

Or
() Let V be a vector space over a field F'. A
non-empty subset W of V is a subspace of
V iff uuveW and @, fe F=>au+ pvelW.

Page4 Code No.:20292 E
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12. (a)
)
13 (a8
)
14. (8}
(b)

17. ()

(b)

)

linenrly
Prove that any subspace of a 1

independent set i inearls independent
(813
Prove that & = {0, 0.0, (0, LOL(LLD} =a
basis far V', (F)
et V' be the st of all continuons real

valned  fonchione  defined on  the cloeed
mtetval [0.1] Prove that Vs a real innef

product space with inner product defined by
1
{f.£)=[1m0 e dr
L]

Or

1ot V7 be a finite dimensional inner product
gpace. Let W be a subspace of V', Prove that
WH=W.

non-singular  matrix

Show that the
/1 2 1
A= L3 l] satisfies the equation
42 -2A -5 =0. Hence evaluate A™'.

Or

State and prove Cayley-Hamilton theorem.

Page5 Code No.:20292 E

Let V be a finite dimensional vector space
over a field F. Let W be a subspace of V.
Prove that

G) dimW <dimV
G} dim-‘%=dimV —dimW.

Or

Let V be a vector space over a field F. Let
8, T <V, then prove that

() ScT=LS)cL()
(i) I(SuT)=L(S)+I(T)
(u) L(58)=S < S isasubspaceof V.

Iet V be the vector space of polynomials
with inner product given by

i

(f.e)=[f®ewdi. Let [W)=t+2 and
0

g)=t*-2t-3.Find

0 (/. &)

a) .

Or

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

Page 7 Code No.: 20292 E

l-*) (n‘,

(h)

Lot § be the mhinear form defined by V(R)

by fle, 9)=x, 9 ey, wherm x=(r, )
and y=(y, ys)- Find the matrix of [ wet

the hamia [(1, 1). (1, 2)}

Oy

Find the characteristic ronta of the matrix
( ens )

~minf
~ainf)  coad J

PART C — (5 « 8 = 10 marks)

Answer ALL questions, chonsing sither (a} ar (h;

16.  (a)
(b)
19. (a)
(b)
20. (a)
(b)

Let V and W be vector apaces aover a field
F. let L(V,W) represent the set of all
linear transformations from V' to W. Then
L{V. W) itself 12 a vector space over F
under addition and scalar mualtiplication
defined by (f+g)()=f()+g(v) and
(af) W) =af(v).

Or

State and prove Fundamental theorem of
Homomorphism.

Page 6 Code No.:20292 E

Verify whether the following system of
equations is consistent. If it is consistent find
x-4y-3z=-16

dx-y+62z=16
2x+Ty+12z2 =48
5x-5y+3z2=0.

the solution

Or
3 3 4
Find the inverse of the matrix |2 -3 4
0 -11

using Cayley-Hamilton theorem.

Find the eigen values and eigen vectors of
1 1 3

the matrix A = 5 1.

11

1
3
Or

Reduce the quadratic form
20,8, = XXy + X0 - X% XY, ~2xx, to the

diagonal form using Lagrange’s method.
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B.Se. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022,

Fifth Semester
Mathematics — Core
REAL ANALYSIS
(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In [0, 1] with usual metric, B(O, %] is ——

11
(a) [_ 'Z: 'Z]

6. A connected subset of R is

=1

(@ [4, 7T]U[8, 10] ® [4,6]U[5,7]
© [7uase) @ Q

0[0, n)=?

n=1
@@ [0,] ®) (0,%)
© [0, =) @ (0,0]

8. A compact subset of R is

@ [0, ») ®) 3,4

o l _
9. L! [0, ;J_ ?

(@ (0,1) ®) ¢

© {0} @ (0,1]
10. In RxR, QxQ is

(@ ¢ ® @

(© RxR d zxz

Page3 Code No. : 20293 E

3.

11.

12. .

13.

14.

Which of the following subsets of R is not open?
(@ (©,1) b ¢
(¢) (1,2)u(3, 1) @ @

f: M, -> M, is continuous if and only if
(@) x,-x=0=f(x,)-f(x)=0

®) x,o>x=f(x,)=[(x)

© (@) x=2((x,)) > [(x)

d x,-x-0=f(x,-x)>0

The function [ :(0, 1)> R defined by f(x) :% is

(a) not continuous
(b) uniformly continuous
(c) not uniformly continuous

(d) neither continuous nor uniformly continuous

If A=(0,1]c R, then 4 is

@ (©1) ® [0,1]
© (1] @ [o0)
Page2 Code No.: 20293 E

PART B — (5 x 5 = 25 marks)

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

(8 In any metric space prove that each open
ball is an open set.

Or
(b) Provethat AUB=AUB.

(a) Show that the function f:R— R deﬁned by

0, if x is irrational
fl)y=<"_" . .
i 1, if x is rational
is not continuous.
Or
(b) Prove that f: M, —» M, is continuous if and
only if f(A) c f(A) forall Ac M,.

(@ If A is a connected subset of the metric
space M . Prove that A is connected.
Or

(b) Show that the continuous image of a
connected metric space is connected.

(a) ‘Prove that continuous image of a compact
metric space is compact.

Or

If A is a compact subset of a metric space
(M,d), prove that A is closed.

Page4 Code No.:20293E
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Let A be a subset of a metric space M. If A
is totally bounded, show that A is bounded.

Or

(b) Show that a metric space is compact if and
only if any family of closed sets with finite
intersection property has non empty
intersection.

15. (&)

PART C — (56 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) State and prove Cantor’s interaction

theorem.
Or
(b) State and prove Baire's category theorem.

Let (M,d) be a metric space. Let
aeM, show that the function
f:M — R defined by f(x)=d(x,a) is
continuous.

(G1) Let (M,d) be any metric space. Let
f-M—>R, g:M—>R be two
continuous functions. Prove that f+g
is continuous.

Or

() Prove that f: R — R is continuous at ae R
f and only if w(f,a)=0.
Page 5

17. @ ®

Code No. : 20293 B

18.

19.

20.

(@)

(b)

(a)

(b)

(@)

()

Prove that R is a connected metric space.

Or

(i) If A and B are connected subsets of a
metric space M and AnB=g¢. Prove

that 4 U B is a connected set.

(ii) State and prove the Intermediate value
theorem.

State and prove Heine Borel Theorem.

Or
Let (M, d;) be a compact metric space and
(M,,d,), be any metric space. If
f: M, — M, is continuous, prove that f is
uniformly continuous on M. :

If A is a totally bounded set. Prove that A
is also totally bounded.

Or
Prove that the metric space M is compact iff
any family {4} of closed sets with finite

intersection property has non empty
intersection.
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First/Third Semester
Mathematics — Allied
ALGEBRA AND DIFFERENTIAL EQUATION

(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PARTA—(10x1=10 marks)

Answer ALL questions.

Choose the correct answer.

1. The nt: degree equation f (x)= 0 cannot have more
. than——  yoots

(@ 4 (b) 6

7 ‘ d n

If q B,y are the roots of the equation
x*+ pa +qx*+rx+5=0 then Tafy =

@ -p ®) g

@ -»r @ s

After removing the fractional coefficients from the

equation x° -%x2+%x—1=0 we get —

(@ =x*-1=0

(b  122°-3x% +4x-12=0

() x*-8x%+48x-1728=0

@ x*-3x*+48x-1=0

How many imaginary roots will occur for the
equation x” -3x* +2x°-1=0?

(a) atmost four

(b) exactly four

() atleast four

(d) none of these
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=3

. 1 -1 .
The characteristic equation of { n :I is

(@ A#-24-1=0
®) A2+24-1=0
© A2-21+1=0

(d) A+24+1=0

113

Two eigen values of |1 5 1| are —2 and 3, the
3 11

third eigen value ié

(@ 4 ® 5

© 6 @ -1

The Clairauts equation is
(a) y=cx+f (c)
® y=px+f(p)

g4y _ D, ()P
© - {p+xdx}+f(p)dx

(d) none of these

1

Page3 Code No.: 20381 E

10.

The partial differential equation obtained from
Z=ax+by+a® by eliminating the arbitrary

constants ‘a’ and ‘b’ is
(@ Z=px+py+a® O) Z=gqgx+py+ad*

(©0 Z=pr+gy+a® (d) none ofthese

L )=

@ 1 ® =
(©) —% (d) none of these
s .
i
s—-a
@ 1 ® x
(C) eu.'r (d) e—a.r

PART B — (5 x 5 = 25 marks)

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

11.

(@) Solve x'+2x*-16x+77=0 given that one
of its root is —2 =iy/7 .

Or

Page4 Code No.:20381E
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12.

13.-

14.

()

(a)

(b)

(a)

(®)

(a)

Solve the equation 81x®-18x*-36x+8=0
whose roots are in Harmonic progression.

Diminish the roots of

x*-x®-10x* +4x+24=0 by 2 and hence
solve the original equation.

Or

Solve the equation x®-4x®-3x+18=0
given that two of its roots are equal.

Find the eigen value and eigen vectors of

B

Or
1 0 -1
Find the inverse of matrix A =|3 4 5.
0 -6 -7

Form the partial differential equation by
eliminate arbitrary constants ‘a’ and ‘b’
from log (az-1)=x+ay+b.

Or

Page5 Code No.: 20381 E

(b) Form a partial differential equation by

eliminating arbitrary functions ‘¢’ from

¢(x+y+z,x2 +y? -zz)zO.

15. (a) Find L (sin 2¢sin 3t).
Or
1 4 -11X 1
() (i) Provéthat L [e ]: -

G) If L[f(x)=F(s) then prove that

L[/ (ax))= ;‘]-F (i-]

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

16. (a) Show that the roots of the equation

3 2 ] : :
px’+qx"+rx+s=0 are 1in arithmetic

progression if 2¢° +27p*s =9pqr.

Or
(b) Solve 6x% -35x% +56x* -56x2 +35x-6=0.
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18.

19.

(@)

(®)

(a)

(b)

(a)

(b)

Find by Horner's method, the positive root of
27 -8x+1-0 lies between 1 and 2,
Calculate it to three place of decimals.

Or

Obtain by Newtons method, the root of the
equation x®—3x+1=0 which lies between 1

and 2.

Find the eigen value and eigen vectors of

6 -2 2
-2 3 -1
2 -1 3

Or
Verify Cayley-Hamilton theorem  for
2 -1 1
-1 2 -1
1 -1 2
Solve x* (y—z) p+y(z-x)g=2" (x- ).
Or

Solve xp? -2py+x=0.

Page 7 Code No.: 20381 E

20. (a) Find L"[

(b) Find L'l[

s?-s+2

Or

cs+d
(s+a)f +b* |

Page 8
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2, 0), (2, 3) and (0, 3) then the value of j j dxdy =
vae No. : 30617 E Sub. Code : CAMA 21 R

© ... JBCS) DEGREE EXAMINATION, APRIL 2022. (@ 5 b) 4
© 9 @ 6
Second Semester
abec
Mathematics — Allied 4. J’J‘J’dx dydz =
“CTOR CALCULUS AND FOURIER SERIES 000 .
o ‘ (@ a+b+c ® a®+b®+c
for those who joined in July 2021 onwards) ©  abe @ o'
" =c  [hree hours Maximum : 75 marks
rl
PART A — (10 x 1 = 10 marks) 5.  The value of jjr“ sin@drd@ is
00
Answer ALL questions. _ 1 9
@ — ® —
hoose the correct answer : 5 5
-3
_vector f is called solenoidal if ————. | © 5 d 1
ivf=0 df=0
V d“" f_ ® gra f_ 6. If V is the volume enclosed by the closed surface
) divf=1 d curl f=0

S, then the value of ”F-ﬁdS =
s

7 =xi+yj+zk,then Vx7=

— (a) 3V? ) 3V
v 0 ®) 2 o 6V @ o
) 1 @) x*+y*+2° ©
Page 2 Code No.:30617 E
reen’s theorem connects —————, PART B — (56 x 5 = 25 marks)

) line integral and double integral . . :
Answer ALL questions, choosing either (a) or (b).

) line integral and surface integral

) double integral and surface integral - 11. ‘(a) Prove that curl (curlf) = grad div f - V?*7.

f—

) surface integral and volume integral

Or
" S is any closed surface enclosing a volume V

f (b) Prove that div (f—jz

2
nd f=axi+byj+czk, then Hf"ﬁdS = r '
S

r

: 12. (a) Find the area of the circle x*+y?=r> by
Yy 3V ® (a+b+c)V

using double integral.
) (a+b+c)’V? @ o o
r
- . £ . 7 acosf
* f(x) is an even function, ——— . (b) Evaluate J J- rsin@drdé .
D flx)=f(x?) ®  flx)-flx?) v
D fx)=f(x) @  flx)=-f(-x) 13. (a) Find the work done by the force

F =3xyi — 5zj + 10xk alone the curve C,

tm is an integer, .([cosmxdx = x=t"+1, y=2t", z=t3 fromt=1tot=2.

Y| by = Or
7
: — d
) 2 @ o
Page3 Code No.:30617 E ' Page4 Code No.:30617 E

[P.T.0.]



14.

15.

18.

19.

®)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

)

Evaluate f j f.7dS
S

where

f=(x+y2)n—2xj—'+2yz7e_ and S is the
surface of the plane 2x+y+2z=6 in the

first octant.

Verify Green’s theorem for the function
f =(x2 +y2)LT ~92xyj and C is the rectangle
in the xy plane bounded by y=0, y=b,

x=0 and x=a.

Or

Evaluate ” f7ds using Gauss divergence
S

function
the cube

x=a,y=a

theorem for the vector
f=(x®-y2)i -2x%yj + 2k over
bounded by x=0,y=0,2=0,

and z=a.

Find half range cosines series for the

function f(x)=x? in (0,7)

Or

Express f(x)=x (-x<x<z) as a fourier

series with period 27 .

Page5 Code No.: 30617 E

If f=Qy+3) +xzj+(yz~x)%,
J' f. dr along the following paths C
c

evaluate

() x=2t%, y=1t, z=¢° from t=0 to t=1

(i) The polygonal path P consisting of the
three line segments AB, BC and CD
where A=(0,0,0),B=(0,0,1),C =(0,1,1)
and D =(2, 1,1)

(iii) The straight line joining (O, 0, O) and
(2,1,1).

Or
If f=(x2 —yZ)LT +2xyj , evaluate J-f dr along
c

the curve C is the xy- plane given by
y=x2-x from the point (1, 0) to (2,2).

Verify Gauss divergence theorem for
f=yi +x + 2k for the cylindrical region S

given by x*+y*=a®, 2=0 and z=h.

Or
Verify Stoke’s

f=(2x —y)i_—yz2 -y2zk where S is the upper

theorem for

half of the sphere x®+y*+2%=1 and C is its
boundary. ’

Page 7 Code No.:30617 E

PART C — (6 x 8 = 40 marks)

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

16. (a)

(b)

17. (a)
(b)
20. (a)
(b)

(1  If ¥ is the position vector of any point
P(x,y,z), prove that grad r" = nr'*r.
(i1) Find the unit normal to the surface

x® —xyz+2° =1 at (LL1)

Or
(1) Prove that :
grad (o) = pgrady +y + gradg and

2

(i) grad [ﬂ) _ v grade - pgrady
v v

Evaluate ”x2y2 dxdy where D is the
D

circular disc x2 + y? <1.

Or
Evaluate the following :

axy

@) J.“‘xyzdz dydx

000

(1)

O ey N
& tm—y

1
Jr2 sinfdrdfdg
0

Page6 Code No. :30617 E

Find a cosine series in the range 0 to 7 for

f(x):{x, O<x<m/2

T-x, wl2<x<nx

Or
Expand f(x) in (-7, 7) as a fourier series if
—x, - 0
f(x) ={ Y TS and deduce
x, O<x<m

72_2
-8~:1+1/32+1/52+1/72+...

Page8 Code No.:30617E
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Code No, : 20383 E Sub. Code : CAMA 21

B.Sc.(CBCS) DEGREE EXAMINATION,
NOVEMBER 2022,

Second/Fourth Semester
Mathematics — Allied
VECTOR CALCULUS AND FOURIER SERIES
(IFor those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 » 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The unit  normal vector to the surface
a 3 :
¥ -xyzt et = at (1,1,1) i ————
21 -+ 2k

() 2

o 2 -j+2k

P -2) +2k

)
(c 3

(d) 7+2j+3k

h.

If I = (x4 8y) 4 (v - 22)j + (x + az)k solenoidal
then the value of ‘o’ is ——————

(n)y 2 h) -2

© 1 @ o

The value of j'j.(x‘ +y* )l:cdy is

0o
2
0 = h 2
l]
1 ;
(C) ‘—)' (d) 2
The value of I”.d:rlyrlx is
000
) o o o
© o« @ 1
5l . .
I(:}sin RVAR| 2cos.\j)dx=
(0
() 30+2) b 3 -2j
() -3i+2j @) -3 -2j

Page 2 Code No. : 20383 12



0.

=3

If Sis the sphere &* 4y v 2% =1, the value of

.”f.fuis in
§

(n) ‘—1—’{- (L) I e

© Az (dy 2=
If © is the arcle x=cosf, y=sin@ (hen

I(.\'d_v ~ydx)e ——

o

n () 'T;
(©) 27 (d)

H Idr = H(V X F)ﬁ ds is

¢ §

(n)  IFundamental theorem
M Gauss-divergence theorem
(¢©) Green's theorem

(d)  Stoke's theorem

Page 3 Code No.: 20383 E

I, O«<xon .
9. I f(v) T then the value of the
0, me<x<n
Ifourier coefficinel «,, i
n 0 b -2
() -3 (dy —

10. If/(.\')--l.\'l in  (-mx) then the fourier
cooflicient «a, is

(n) -{—:- by =
© X @ -

PART BB — (b x b = 26 marks)
Answor ALL questions choosing either (n) or (h).

11, (n) Obtnin  the  directionnl  derivative  of
p=ayt 4 yz® b the point (‘.’..—1,]) in the

divection of © 4+ 2j + 2k
Or

) Prove that curlgrad ¢ = Vx Vg =0,

Paged4 Code No.: 20383 K
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12. (a) Evaluate I J x:ixd;; using change of order of
0y X FY
integration.
Or
loga x x4y |
(b) EBEvaluate I _[ je“'”"dzdydx
000
13. (a) Bvaluate J' f.dr where

c
f = (xz +y* ):T + (xz - y2)7 and C is the curve
y=2" joining (0, 0) and (1,1)

Or
®) Evaluate f=y% +y —xzk for a vector S

x*+y*+2°=a® in the upper hemisphere
and 220, ”(Vx F‘)ﬁds :
S .

14. (a) Use Green’s theorem to evaluate

J- (xzydx+ yady). where C is the closed path
c

formed by y =x and y=x® from (0,0) to (1,1).
Or

(b) Evaluate I(e"dx +2ydy - dz), by  using
c

stoke’s theorem where C is the curve
x2+y?=4,2=9.

Page5 Code No. : 20383 E

v 2 w©
15. (a) Show that x*= %+ 8 (1T in the
n=1 n
interval —z<x <7

Or
(b)  Find a sine series for f(x)=c in the range 0
to T
PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Provethat Vx(Vxf)=v(V.F)-v?f

Or

® If F= (xz - y:«:)T + (y2 —zx)7 + (z2 - xy)l_e is
irrotational. If F = Vgthen find the value of
P

17. () Find the area of the region D bounded by the

parabolas y = x? and x = y2.
Or

() Evaluate ” x"y*dxdy, where
D
circular disc x* + y® <1.

D is the

Page 6 Code No.:20383 E



18. (a) F_ind Ehe _work _done by the force
F =3xyi —5zj +10xk along  the curve
x=t"+1,y=20%2=¢ from (=1 to ¢ =2,

Or
(b) Evaluate j”xyzdxdydz taken through the

positive octant of the sphere x? + y* 4 2% = 42

19. (a) Verif Gauss theorem for
F=(x?-y2f +(y - zx):]: +(z2 -:cy)ls taken
over the cuboid O<x<a, 0<y<b and
0<z<c

Or

(b) Verif stoke’s theorem for
F=[x?- yz)i +2xyj int he rectangular

region x=0, x=a, y=0, y=b.
1 : .
20. (a) Express f(x)= —2—(71'—x) as -a fourier series

with period 2z, to be valid in the interval
(0,2/:)

Or
(b) Find a cosine series in the range 0 to = for

X, 0<x<Z
fto)= 4

T
T-X, E<x<ﬂ

Page 7 Code No.: 20383 E
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Code No. : 20382 E Sub. Code : CAST 11
B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First/Third Sex-nester
Mathematics — Allied
STATISTICS
(For those wﬁo joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

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

1. The value of f§ is ———
@ s+ Bptasd + i1
®) s —Bpas 4
©  pg+2ppy + 4

@ g~ 2ty + 41

is not affected by change of origin but
affected by change of scale.

(a) arithmetic mean

() median

() moment

@ mode

If 3 (x-%) =60, Y (y-3) =90,

Z (x- J?)(y -3)=45, then the correlation

coefficient between the variables x and y is

(@) 0.6125 (b) 0.1265

(@ 0.5623 (d) 0.2516

If X and Y are uncorrelated, cov(X,Y)= ———

@ O b 1
@ -1 @
IfQ=0,then Y =—

(@ 1 ® O
© -1 @ -

Page2 Code No.:20382E



=~

For any given three attributes, the total number of
positive class frequencies is

@ n* ®

© 3" ) @ 2"

The value for ¢ for the probability density function
f(x):l:—, x=1,2,3,4,6 is ——

(a) ®) 15

1
15

15
2

(© @ 1

If X is the number on a die when it is thrown,

EX)= —

© < ® 1
@ 1 | @ <

If the mean of a Poisson distribution is 4,
standard deviation =—

@ A ® &
© VA @ AA+A

Page 3 Code No.: 20382 E

10.

11.

12.

In a normal distribution, Q. D = ——— S.D.
4 _ 2

(a) 5 (b) 3
3 5
b= H =

(©) 2 GV ,

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

(@ In a frequency distribution, Bowley’s

: coefficient of skewness is 0.6, sum of the
upper and lower quartiles is 100, median is
38. Find the value of the upper quartile.

Or
(b) Fit a straight line to the following data :
- X ‘ 1 2 3 4 6 8
Y 2.4 3 3.6 4 5 6
(@) * Prove that —1<y <1.
Or

() TFrom the following table, find the' rank
correlation coefficient between the height
and weight.

Height incm) 165 167 1686 170 169 172

 Weight (inkg) 61 60 635 63 6L5 64

Page4 Code No.: 20382 E
[P.T.0]



13.

14.

(@)

()

(a)

(b)

(a)

(b)

Ts there any inconsistency in the data given

below N =600; (A4)=300; (B)=400;
(AB)=50.

Or

Show that the relation between Yule's
coefficient @ and the coefficient of colligation

2Y

Ax for 0<x<5
If f(x)={A@10-x)for 5<x<10, is the
0 otherwise

probability density function of a random
variable X, find'the value of A.
Or

If the random variable X has the following
probability law P(X=x)=q¢*'.p,
x=12,3,..., find the moment generating
function of X.

If the mean of a normal distribution is 4 and
the variance is 3, find its mode.

Or

A book of 500 pages contains 500 mistakes.
Find the probability that there are atleast
four mistakes in a randomly selected page.

Page5 Code No.:20382E

PART C — (5 x 8 = 40 marks)

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

16. (a) Calculate the first three central moments for
the following data :

X 3 6 10 15 20 23 24
f 2 5 15 21 16 13 4
Or

®) Fitacurve y=ae’™ for the following data :

x 0 1 2 3
y 3 8 25 74

17. (a) Find the correlation coefficient from the
following data :

x 65 66 67 67 68 69 70 71
y 67 68 65 68 72 72 69 71

Or

() Let x,y be two variables with standard
deviations .o, and o, respectively. If

u=x+ky, u=x+(%-jy and y,, =0, find

y
the value of k.

Page 6 Code No.:20382 E



18. @)
)
19. @
(b)

It (4)=50, (B)=60, (C)=80, (4B)=35.
(AC)=45 and (BC)=42, find the greatest
and least value of (ABC).

Or
Show that for n attributes 4, 4,,.,4
(A4, 2 (4 + (A + ot
(A )n-1)N.
If x and » are two random variables,

determine whether they are independent in
the following cases.

n?

. o [8xi0<x<1,0<y<x
@ flod)= 10 otherwise

@ floy)= {3.13';0 <x<l,0<y<l1

otherwise

Or

State and prove the addition and
multiplication theorems of expectation for
continuous random variables.

Page 7 Code No.:20382E

20. @

&)

If X is a Poisson variate such that
P(X=2)=9 P(X=4)+90P(X=6), find

* the value of .

Or

For a normal distribution, prove that

Han = (@20 -1)0"pty, s

Page S Code No.: 20382 E
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Reg. No. : ——
Code No.: 20378 E Sub. Code : CMMA 11

B.Sc.(CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First Semester
Mathematics — Core
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 756 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questiohs.

Choose the correct answer..

1.  The radius of curvature for the curve ¥ =¢" at the
point where it crosses the y-axis is

@) 7}2— ® vz

© 2 @ 2v2

If vx=/() and y=g(t), then the radius of
curvature is

4 2, 2VE
&) ) __(FL)H)_

X0 X Xado T2
(1:2 _ ,z)%

© 1200 (d) None of these
X))o — Xy

g o(x,y) _

In Polar co-ordinates 30.6)

(@ = ®) 6

© r @ re

11

IJ aydxdy=

00
1 1

(a) E (®) Z

(c) 1 (d) None ofthese
3

1)
2
@ % ® =
-z
() =« @ 3

Page2 Code No.:2037SE



Transformations of Beta function g (m,n) =

(a) j[:c"“'(l e R L ()] Ix"‘“(l -x)"dx
1

0

@

(c) Ix"'“'(l -x)"'dx (d) None ofthese
0

The n'* degree equation f(x) =0 can't have more
than “roots.

(@) 4 ®) 6
© 17 @@ n
If af,y are the roots of the equation
x' -2 +5x-7=0 then af¥fy+yz =

(@ 2 ® 5
0 -5 @ 7
By removing the fractional co-efficients from

1
x° —sz +-1—x -1=0 multiply the roots by

3
(@) 4 ®) 3
© -3 @ 12

Page3 Code No.: 20378 E

10.

12

The equation 2°-32+1=0 has a real root
between

(@ 1,2 b)) 2,3
() 38,4 d 4,5
PART B — (5 % 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
11.-

(a) Find the radius of curvature of the cardioid
r =a(l - cos 8).

Or

(b) TFor the curve x° +3}3 =3axy, show that

the radius of curvature is Sﬁa at the point
55
2'2)
(@ If x+y+z=y, Yy+z=uv, z=uvw prove

a(xs y)z) = uzv
ow,vw)y -

Or

2-x

Ixydxdy.

X

(b) Evaluate

[ ——

Page4 Code No.:20378 E
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13. (a)
(b)
14. (a)
(b)
15. (a)
()

Ey
Prove that Isin7 @ cos® @ do = 1
0

120

Or

Z
Simplify Jsinm 6de.
0

If a,B8,y are the roots of the equation

¥ +px*+r=0 find the value of

a® + B R
Or

Frame an equation with rational co-efficient,
one of whose roots is V5 + /2.

Solve 4x? — 20x® +33x? —20x +4 =0

Or

Transform the equation

x*+x*-3x2 +2x—4 =0 whose roots are
each diminished by 2.

Page5 Code No.: 20378 E

16.

17.

18.

PART C — (5 x 8 = 40 marks)

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

(a)

(®)

(@)

(b)

(@)

®)

Find ‘P’ at the point ‘t’ of the curve
x = a(cost + tsint), y = a(sint —tcost)

Or

'Find the equation of the evolute of ellipse

xZ y2

—+===1.
a® b

1 Yi=z? f1-22-y?
Evaluate I I J. xyz dx dydz.
0 0 0

Or

Change the order of integration and evaluate

=
]
0o 0

Show that p(m,n) = %

xy dx dy.

Or

1
Express Ix"‘(l —x"de interms of Gamma
0

1
function and evaluate j (- %) dx.
0

Page 6 Code No.:20378 E



19.

20.

(@)

(b)

(@)

(b)

Find the condition that the roots of the
equation ax®+3bx’+3cx+d=0 are in
G.P.

Or

Find correct to two place of decimals the root

of the equation x* - 3x +1 that lies between
1 and 2 by Newton method.

Solve 6x° — 35x° + 56x* — 56x% +35x -6 = 0

Or

Discuss the nature of the roots of the
equation x° - 6x> —4x+5=0,

Page 7 Code No.: 20378 E
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Code No.: 20379 E Sub. Code : CMMA 21

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Second Semester
Mathematics — Core

DIFFERENTIAL EQUATIONS AND ANALYTICAL
GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1= 10 marks)

Answer ALL questiéns.
s+ Choose the correct answer:
1. Let m be the order ofa givexi differential equation
then ’
(@) m isany integer
(b) m is any real number
(¢) m isany pbsitive integer

(d) None of the above

What is the degree of the differential equation
3y=xﬂ+sin(ﬂ‘?
dx

dx
(@) 1
(b) 2
() 8

(d) None of the above

The roots of the auxiliary equation of the
differential  equation (D2+?D+2)y=0 is

(a) 1,2

b)  -1,-2

e -1,2

d 1,-2

The roots of the auxiliary equation of the"
differential equation x2 —Cdl%-.h Ex% +y=0 s

(a) 1,1

® 1+
© ~-1,-1
@ 1-1

Page 2 Code No.:20379 E



b.

6.

Il b, ¢ and ay,by,¢, are the direction ratios of
two perpendicular lines then a,a, +,b, +cc, =

() |1
mh) -1
© 0

(d) None ol the above

Angle between (wo diagonals of a cube is

() cos(]/B) (b) .sin(l/B)
© cos”'(1/3) @ sin'(1/3)

If the line is parallel to the plane then sind=

(@) 0
b 1
1

(©) 7—2-

(d) None of the above

If the shortest distance in zero the lines are

(a) coplanar (b) non coplanar
(¢) skewlines (d) none

Page3 Code No.: 20379 E

9. Radius of the ‘ sphere
xl byt 42t —2x-dy-bz-2=0 is

(@) 2 b 3
© 4 @ 5

10. The condition for orthog:onality of two sphere is

(@) 2uu+2vv+2ww'=d +d'
(b)  wu'tvltww'=d+d
(©  2uu+2vu+2ww'=d - d'
d) wu'+tv+tww'=d-d'
PART B — (6 x 5 = 25 marks) »

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

. 11.  (a) Solve xp* =2yp+x=0

Or

(b) Solve y=ap+ x(l + P2)”2

12.  (a) Solve (D2 + /1)y =x sinx

Or
- d*y dy 1
b)  Sol Lt A —ty=T—
(b)  Solve. x 7 +3xdx y =)

Page4 Code No.:20379E
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138. (a) Ifthe line whose direction cosines are given by
al+bm+cn=0 and mn+nl+lm=0 are

perpendicular, prove l.,.l_,.l =0.
a b ¢

Or
(b) Find the angle between 13x+6y+5z+1=0
and 6z-4y-2x+81=0

14. (a) Find the equation of the straight line through
(L0,2) and parallel to the planes

2x+3y-z=1and 2x+y+2z="7.

- Or

(b) Find the angle between the line
x+1 _y- 2 z-1
2 3 6

and plane 3x+y+z=1.

15.  (a) Find the equation of the sphere which passes
through the points (3, 4, 2), (2, 0, 5),

(2 4,5) (3 31).

' . Or
(b) Show that the plane 2x +y-22+12=0
touches the sphere
2, -2 2
X +y +2°-2x+2y-42-3=0. find the
point of contact.

Page 5 Code No. : 20379 E

PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).
16 (a) Solve Z = px+qy+ pq?
Or

dx dy 2
Solve — +2x-3y=t; —-3x+2y=¢"
(b) e . x-3y > y

17. (a) Solve (D2 + l)y =x%" +xcosx

Or

(b) Solve

2 dly 0.9y G
(5+2x) o 6(5+..x)dx+8y 6x

18. (a) Find the equation of the plane passing
through the three points (2, 3, 4), (—3, 5, 1)

and (4, -1, 2).

Or

(b) Find the equation of the plane through the
line of intersection of the planes
3x+2y+3=0, 2x+y-2+2=0 and parallel

tox+y+z=2.
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Time : Three hours

(8 pages) ) 1370 [ S —

Code No.: 20380 E  Sub. Code : CMMA 31

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Third Semester
Mathematics — Core
SEQ[JENCES AND SERIES
(For those who joined in July 2021 onwards)

Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :
The following statements are true except

1).

(a) [—] is a convergent sequence
n

1).

" is a bounded sequence

—] is a monotonic increasing sequence

®) [
(c) (l

n
@ [L

(—) is a strictly mono
n

4. () The series zlp converges if p <1
n=l n

o 1 .
ii) The series » — convergesif p>1
(ll) Z[ nP

The correct statement is

(a) only (i) is false

() only (i) is false

(¢) both (i) and (ii) are false
(d) Dboth (i) and (ii) are true

SRR

(@ 2 k) -2
1 2
@ 3 @ 3
1 1 1) _
ﬂif.;(“a*' ']
(ay O ) e
1 (d) None

Page3 Code No.: 20380 E

Read the following statements

()  Any convergent sequence is a Cauchy
Bequence

(i) Any Cauchy sequence is a convergent
sequence

(iii) Any Cauchy sequence is a bounded sequence

(iv) Any bounded sequence is a Cauchy sequence

The correct statement

(@) only (i) and (iii) are true

(b)  only (ii) and (iv) are true

(e) (D), (ii), (iii) and (iv) are true

(d) only () is true

The incorrect _statement from the following
(KI'KE) '

(@) 1+2+3+4+-.- divergesto o

(b) Z[zin] converges to 1
z .

(©) Z[L“) eonverges to L]
—~\3 2

(G Z(%) converges to 2
: .

Page2 Code No.:20380 E

Let Za, be a series of positive terms. The correct
statement from the following is

(@) Za, convergesif It 51
o am»l

- (b) Za, convergesif It %<1
"-‘danﬂ

(©) Za, convergesif It Gun

n—w
aﬂ

(d) Za, convergesif It G5
nsw g
Applying the ratio test for

1+—-+—+—+---+l+--- the series is
o2 g n!

(a) convergent
(b) divergent
(c) . neither convergent nor divergent

(d) both convergent and divergent

1 1 1
nffm(1+ﬁ+§+---+—ra]=
(@ 0 ® 1
© e d) o

Page4 Code No.:20380 E
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0. I (1427440

R4 n!
1

(a) 3 ® 1

© 1 @ o .
1

PART B — (5 x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 2560 words.-

11. (a) Show that a sequence cannot converge to

two different limits,

Or

(b) Prove that if Za, converges and Zb,
diverges then Z(a, +b,) diverges.

12. @ If (e,)>e and (b)—>b prove that
(a,b,)—>ab.
Or:

() Test the convergence of the Geometric series
1+r+r%++7r" +... when

i  0sr<1
@ r>1
(i) r=1.

Page5 Code No.:20380 E

(b) If (a,)>a and a,#0 for all n and a=0
then prove that [LJ—)l Also prove
a

a’l
(%L]—)% if (%)—)a,(bh),_)b where
b, #0 forallnand b=0.

17. (a) Applying Cauchy's general principle

of ‘convergence prove that
1-l+-1——‘--+ (—1)"l+--- is convergent.
2 3 n
Or

(b) Show that the harmonic series E—IF
- n
converges if p>1 and divergesif p<1.

18. (a) State and prove comparison test.

Or
(b) State and prove Kummer's test.

19. (a) Test the convergence of the series
aff  ala+1)f(f+]1) .
— e et eds,

T T

Or

Page7 Code No. : 20380 E

1 .
3 (@) Discuss the convergence of the series

1
n?+1
Or
2 2
®) If y=x-E4EZ X L. prove that
2 3 4,
2 .3
=X,y ¥
Srtatat
14, (a) i

Test the convergence of EE'—‘ .
n!

Or

(b)  Test the convergence of ZW/LI'I“ ;
n+

15. (a) Testthe convergence of EM,

n3

Or
(b) State and prove Dirichlet's test.
PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Show that the sequence [1 +l] converges,
n

Or
Page6 Code No.: 20380 E

(b) Test the convergence and divergence of the

, 2r  3*x® 4% iyt
series 1+—+ +
a2 3! 4! 5

20. (a) State and prove Cauchy's condensation test.

Or

() Test the convergence of the series

DS (e n).
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Time : Three hours

10.

11.

Reg. NO. i eeeececressisssssiss -

Sub. Code : CNMA 31

U.G. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022,

Third Semester
Mathematics

Non Major Elective — MATHEMATICS FOR
COMPETITIVE EXAMINATIONS — I

(For those who joined in July 2021 onwm-ds)ﬂ
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

T+T+TxT=
o ) 14
(@ 7 (s
-1
©) l? (d) 42

Cost price = Rs. 56.25. profit = 26% selling price =

Rs. 60
Rs. 66.25

(a) Rs.62.50 (b)
(© Rs.67.50 @

. The difference of two numbers is 8 and lth of

their sum is 35. The numbers are —
(a) 132,140 () 128,136
(c) 124,132 (d) 136, 144

11 times a number gives 132. The number is
(@ 11 . ® 12
() - 13.2 d 13

PART B — (5 x 5 = 25 marks)

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

(a) Find the value of 1+—11—.
24—
1-1
3
Or
. 9% x184
(b) Find the value of 378

Page3 Code No.:20387E

12.

13.

14,

50056 - 5000 +10.00 =

(a) 0.5 (b) 50

(¢) 5000 (d) 4505

The average of first five multiples of 3 is

(@ 9 ' (h) 172.6

() 3 d 6

If 24 =3B = 4C then A:B:C is

(a) 2:3:4 ) 4:3:2

(©) 6:4:3 d) 3:4:6
% of 64 is 8.

(8 3 ® 10

() 8 (d) 12.5

The number increased by 37%% gives 33. The

number is
(a) 22 b)) 24
) 25 @ 27

A man sold a ratio for Rs. 1980 and gained 10%
the ratio was bought for

(@ Rs.1782 ®)
(¢ Rs.2178 (d)

Rs. 1800
Rs. 1500

Page2 Code No.: 20387 E

(@) The average age of a family of 6 members is
22 years. If the age of the youngest member
be 7 years, find the average age of the family
at the birth of the youngest member.

Or

(b) In a mixture of 35 litres, the ratio of milk
and water is 4 : 1 now, 7 litres of water is
added to the mixture. Find the ratio of milk
and water in the new mixture.

“(a) A person 'A' credits 15% of his salary in his

fixed deposit account and spends 30% of the
remaining amount on groceries. If the cash
in hand is Rs. 2380, what is his salary?

Or

(b) A and B started a business and invested

Rs. 20,000 and Rs. 25,000 respectively. After
4 months B left and C joined by investing
Rs. 15,000. At the end of the year, there was
a profit of Rs. 4,600. What is the share of C?

(a) By selling a watch for Rs. 144, a man loses
' 10%. At what price should he sell it to gain
10%?

Or

(b) A man sells an article at a profit of 20%. If
he had bought it at 20% less and sold if for
Rs. 5 less, he would have gained 25%. Find
the cost price of the article.

Page4 Code No.:20387E
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15. (a) A fraction becomes 4 when 1 s ndded to both
numerator and denominator and it hecomes
7 when 1 is subtracted from both the
numerator and denominator, What i& the
numerator of the fraction?

Or
I The number x s exactly divisible by b and
the remainder obtained on dividing  the
number v by 5 ig 1. What remainder will be
obtained when x + y 18 divided by b?

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

0.125+0.027
0.25-0.15+0.09
Or
(b)  The average of 5 consecutive numbers is n.

If the next two numbers are also included,
the average will be increased by how much?

16. (1) Evaluate

17. {(a) Two numbers are in the ratio 3 : 5. If each

number is increased by 10, the ratio becomes
5 : 7. Find the numbers.

Or

(b) The ratio of milk and water in 85 Kg of
adulterated milk is 27 : 7. Find the amount

of water which must be added to make the
ratio 3 : 1.

Page5 Code No.: 20387 E

18,

19.

20.

(n)

(h)

(a)

(b)

(a)

(b)

(A ’("“‘I {‘n invest in the business in the ratio
32 Ilf 6% of the total profit goes to charity
and g‘\ 8 share in Ra. 856 then find the total
profit?

Or

/2 % of the studenta of a cortain class took
hiology and 44% taak Mathematics, [f each
student. took hiology or mathematics and 40
took both, find the total number of studenta
in the clags,

'A" bought 25 kg of rice at rate of Rs. 6 per kg
and 35 kg of rice at the rate of Ra. 7 per kg
He mixed the two and sold the mixture at
the rate of Ra. 6.75 per kg. What wasg his
profit or loss in the transaction?

Or

A bought a TV with 20% discount on the
labelled price. Had he bought it with 25%
discount he would have saved Rs. 500. At
what price did he buy the TV?

The sum of squares of two numbers is 80.
And the square of their difference is 36. Find
the product of the numbers.

Or

Of the three numbers, the sum of first two is
45; the sum of the second and the third is 55
and the third and thrice the first is 90. What.
is the third number?
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B.Sc. (CBCS) DEGREL EXAMINATION,
NOVEMBER 2022.

Third Semester
Mathematics
Skill Based Subject — VECTOR CALCULUS
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks) -

Answer ALL questions.

Choose the correct answer :
1. The directional derivative of ¢(x,y,z) =1+ y3 + 23
at the point (1, -1, 2) is
(a) Bi+4j+3k (b)  Bi+3j412k

() 38i+3j+3k (d)  Bi+2j+2k

o

The unit vector normal to the surface ¢=C is

Vg
a) — A%
(a vl ®) ¢
2 v
() V¢ ' (d) Ve

If F=xi +yj+zk, then V.7 =

(a) 2 (b) 3y
(0 3 (d) 4

If the vector (2x,2)i +(dx =11y +32)j + (3x+m2)k
is solenoidal, then the value of m is

(a) 3 b 9

(¢ 2 d) 11

If /=x*-xy and C is the straight line joining

the points (0, 0) and (1, 1), then ff.d? s ——
c

(@) 1 b 0
(© -1 d 2
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If F=z(xi+yj+zk) and C is the straight line
joint (0, 0, 0) and (1, 1, 1), then [.dF is
o

@@ O ® -1
© 1 d 2
If S is any closed surface enclosing a volume V

and f:ax'i"+byj_'+czig, then H/_'.TLdS =
S

(a) (ax+b+c)V ®) 3V
© (a+b+c)’V® (@ O

The value of

O ey 03

aj]"xzydzcéydx is
00 '

4

a® a
P a®
TR

The value of I(Bx +4y)dx +(2x - 3y)dy, where C
c .

is the circle 2 +y® =4 is
(a) A4z (b) -8z
¢ 8« d) 2r

Page3 Code No.:20386 E

10.

The value of H[(l + )z +(L+2)xj +(L+x) yE].dF,
i .

where C is a closed curve in the .plane
x-2y+z=11is

(@ 2 - ® -1
@ 0 L@ 1
PART B — (5 x 5 = 25 marks) |

Answer ALL questions 'by choc_)siﬁg either (a) of (b).

11.

12,

(@) Find the directional derivative of
¢=x+xy>+y2° at (0, 1, 1) in the direction of
the vector 21 +2j -k .
Or
®) If

(@) If A =axyi +(x*+2y2)j+yk is irrotational,
find the value of 'a’.

Or

.(b) Show that V%" =n(n+1)r"* where 'n' is a

constant.

Page4 Code No.:20386E
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(a)

(b)

(a)

()

(a)

®)

Evaluate [T‘;.dF where F =yzi + xzj -k
C ’ .
and C is the straight line having end points
0(0,0,0) and P(2,4,8). '
Or
If [=3xyi-»%j, compute 'IF.(]F along
c

y=2x* from (0, 0) to (1, 2).

If A=curllF, compute ”Z.ﬁ. dS for any
g

closed surface S.
Or
Evaluate j j’ j V.FdV if F=x4%+y"j+2"k
‘f

and if V is the volume of the region
enclosed by the cube 0<x,y,2<1.

Evaluate Ixydx—xzdy by converting it into

o

a double integral. If is given that the

boundary of the region bounded by the line

y = x and the parabola x* =y.
Or

Ivaluate by Green's

theorem Ie"" (sin ydx +cosydy) where C

C
is the rectangle with vertices

(0,0),(7,0),(m,712),(0,7/2).
Page5 Code No.: 20386 E

PART C — (5 x 8 = 40 marks)

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

16. (a)

Vg = (y+y% + 220 +(x +2+2xy)] +
(y+2220)k and if ¢(1,,11)=3, find ¢".

Or

(b) If F=xi+yj+zk and F=rf show that

17. (a)

(b

CQ) V@OF =) +3/() @) Vx(()F)=0.

Tind the value of ‘m' if

T = (6xy +2")i +(mx® —2)j +(Bxz® -k is

irrotational. Find also ¢ such that F =Vg.
Or

Show that

W (V.vyr=v

(i) (VxV)xr=-2V.
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18, (n)

(h)

19, ()

(h)

If [ =32 4 6y)i ~14yz] 4 2022l , cviluale

_[17'.([7' where € jn (i)
7

iocurve whone

parametric equations are x =4,y =4z - [*
(ii) slraight lines OA,ABBP where A in
(1,0,00, 13 is (1,1,0), O€0,0,0) and /I in
(1,1,1).

Or

Ibvaluale ”Z.il’r[.‘n’ over the surface S of

i
the region bounded by x*+y* =4, z=0,

z=38 il A =Axi -2y*] + 2l .

Verify (iausp divergence theorem
for [ =(x"* —yz')i_ ~9x*yi 42k over ihe
cube  hounded hy x2=0,y=0,2z=0,

Xed,y=a,z2=U.

Or
Verify Gauss  divergence  theorem  for
A =alx+y)i +aly -x)f + 2% taken over the
region Vobounded by the upper hemisphere

2% 4+ 9% 4 2% = a® and the planc z =0,

Page7 Code No. : 20386 10

20, (n)

(h)

Verily Chroen's Lheorem for

J'(H,r.“ Hy“Yelx 1 (Ay ~Gxy)ly whero € in the
"

houndnry of the region 1 enelosed by Lho
paraholan y = 2% and ¥* - x,

Or
Verily Stoke's theorem for 100 y* 1 yj - xzli
over Lhe upper hall of the surface of the
sphere &% 0 y% 4 2% a2 00,
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Sub. Code : SAST 21/
AAST 21

'BCS) DEGREE EXAMINATION, APRIL 2022.
Second/Fourth Semester
Mathematics — Allied
STATISTICS - 1I

“or those who joined in July 2017 onwards)
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

[hree hours

hoose the correct answer :

isher’s index number is of Laspeyer’s
nd Paasche’s index number.

1) arithmetic mean (b) geometric mean

) harmonic mean (d) none

he factor reversal test is Ipq x qu =

2. P19 2. P1do
Y 2 Pod, 2. Pq,
2. 0a, Zp1q1
b @ =
® > Do, ) > Podo

[he standard deviation of the sampling
listribution of a statistic is known as

‘a) normal error (b) standard error

¢) type lerror (d) type Il error

PART B — (5 x 5 = 25 marks)
nswer ALL questions, choosing either (@) or (b).
(a) Find the value of x In the following data if

the ratio between Laspeyre's and Paasche's
index number is 28:27.
Commodities poe gqo pr qi

A 1 10 2 b
B 1 5 x 2
Or

(b) From the following data construct an index
number for 1970 taking 1969 as the base by
price relatives method using @) AM () GM
for averaging the relatives.

Commodities Price in 1969 Price in 1970

Rs. Rs.
A 150 170
B 40 60
C 80 90
D 100 120
E

20 25

(a) A sample of 100 tyres is taken from a lot.
The mean life of tyres is found to be 39,350
kms, with a standard deviation of 3,260.
Could the sample come from a population
with mean life of 40,000 kms? Establish 99%
confidence limits within which the mean life
of tyres is expected to lie.

Or

Page3 Code No.: 30352 E

ot

10.

13.

14.

The sample is said to be large if its sample size
exceeds ———
(2) 100 (®) 50

(© 40 @ 30
t-distribution was done by —————

(@) W.S. Gosset () Karl Pearson
(¢ R.A.Fisher (d) Royden

The value of z* range from ————

(a) =-otow () Otow

() -1ltol (d Otol

If k denotes number of rows and h denotes
number of columns then the mean square value
between the rows in two criteria of classification 1s

Yy

!
© (h ~ k) . (@) (h ~ k)
In three criteria of classification the degrees of
freedom between the rows 1s ,
() n b)) n-1
(©) (n - 2) (d) (n - 1)(n - 2)
S.Q.C techniques were developed by
(a) W.A. Shewhart (®b) A.L. Bowley
(c) Karl Pearson (d) Edgeworth
The Upper Control Limit for R chart is

(a) D,R | ® D,R
© DR @ D,R

Page 2 Code No.:30352 E

(b) Intelligence test on two groups of boys and
girls gave the following results :

Mean SD N
Girls 75 15 150
Boys 70 20 250

Is there a significant difference in the mean
scores obtained by boys and girls?

(@) A random sample of size 16 has 53 as mean.
The sum of the squares of the deviations
taken from mean is 135. Can this sample be
regarded as taken from the population
having 56 as mean?

Or -

(b) The mean life of a sample of 10 electric light
bulbs was found to be 1456 hours with S.d of
423 hours. A second sample of 17 bulbs
chosen from a different batch showed a mean
life of 1280 hours with S.d of 398 hours. Is
there a significant difference between the
means of the two samples?

(@) The yields of 3 varieties of wheat in 3 blocks
are given below. Is the difference between
the varieties significant?

Variety

A 100 9 8
B 7 7 7
C 8 5 4
Or
(b) Write a short note on two criteria- of
classification.

Page4 Code No.:30352 E
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15. (a) The following table gives the inspection data
on completed spark plugs.

(2000 Spark plugs in 20 lots of 100 each)

Lot Number Fraction
Number Defectives Defectives
1 5 ' 0.50
2 10 0.100
3 12 0.120
4 8 0.080
5 6 .0.060
6 5% 0.050

7 6 0.060
8 3 0.030
9 3 0.030
10 5 0.050
11 4 0.040
12 7 0.070
13 8 0.080
14 2 0.020
15 3 0.030
16 .4 0.040
17 5 0.050
18 8 0.080
19 6 0.060
20 10 0.100

Construct p-chart.
Or

(b)  Explain — Acceptance sampling.
Page5 Code No. : 30352 E

(b) In a random sample of 1,000 persons from
town A, 400 are found to be consumers of
wheat. In a sample of 800 from town B, 400
are found to be consumers of wheat. Do these
data reveal significant difference between
town A and town B, so far, as the proportion
of wheat consumers is concerned?
18. (@ Two random samples were drawn from two
normal populations and their values are
A: 66 67 75 76 82 84 88 90 92
B: 64 66 74 78 89 85 87 92 93 95 97

Test whether the two populations have the
same variance at the 5% level of the
significance.

Or

() In an experiment on pea-breeding Mendel
- obtained the following frequencies of seeds :
315 round and yellow, 101 wrinkled and
yellow, 108 round and green, 32 wrinkled
and green. According to his theory of
heredity, the numbers  should be in
proportion 9:3:3:1. Is there any evidence to
doubt the theory at 5% level of significance?

19. (a) Analyse the variance in the following Latin
square.
B20 C17 D25 A34
A23 D21 Ci15 B24
D24 A26 B21 C19
C26 B23 A27 D22

Or
Page 7 Code No. : 30352 E

PARTC — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
16. (a) Calculate :
() Laspeyre’s (i) Paasche’s
(iii) Bowley’s (iv) Fisher’s
(v)  Marshall's Edgeworth’s

Index numbers for the following data
given below

Commodity Base Year Curent year
Price  Quantity  Price Quantity
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 15
Or

(b) Construct with a help of data given below.
Fisher’s index number and show that it
satisfies both the factor reversal test and
time reversal test

Commodity A B C D
Base year price in Rupees 5 6 4 3
Base year quantity in Quintals 50 40 120 30
Current year in Rupees 7 8 5 4

Current year quantity in Quintals 60 50 110 35
17. (a) A dice is thrown 9000 times and a throw of
3 or 4 observed 3240 times. Show that the
dice cannot be regarded as an unbiased one
and find the limits between which the
probability of a throw of 3 or 4 lies?
Or

Page 6 Code No. : 30352 E

(b) There varieties of cows of same age group
are treated with four different types of
fodders. The yields milk in deciliters are
given below. Perform an analysis of variance
and check whether ig any significant
difference between the yields of different

varieties of cows due to different types of
fodders.

Fodder f /s 15 f

Varieties
of cows
Ci 61 63 66 68
Cs 62 64 67 69
Cs 63 63 68 69
20. (a) Construct X and R charts for the following
data.
Sample Observations
number
1 32 37 42
2 28 32 40
3 39 52 28
4 50 42 31
5 42 45 34
6 50 29 21
7 44 52 35
8 22 35 44
Or

(b) Explain control charts and its types.
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2029.

Second/Fourth Semester
Mathematics — Allied
STATISTICS -— IT
(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.

5 T The mean of Laspeyre’s and Paasche’s
index number is the Bowley’s index numbey.

(a) arithmetic
(b)  geometric
| (¢) harmonic

(d) none of the above



(7]

The

year is the period against which

comprarision is made.

(a)
(b)
(©
(d

base
current
upcoming

none of the above

The standard error of x; — X,is

(2)

(e)

2 2 2
e ) A+
2n n o on
0'2 0'3
Sl g SR (d) none of the above

. Z .
The standard error of sample variance s° 1is

(a)

(c)

2

o o
& b o

T (b) o
o2 |2 (d) none of the above

n

F test is always

(a)
(b)
(©
(D

two tailed test
right - tailed test
left tailed test

none of the above

Page2 Code No.: 20075 E

=~

For the 2x2 contingency table 83 157 , the
45 | 68

value of x? =

() 10

(b) 9

(¢) 9.48

(d) none of the above

Analysis of variance (ANOVA) is developed by

(a) Bowley

(b) Kelley

(¢) Fisher

(d) None of the above

The total degree of freedom for a random sample
of N values is

@ = ®) N

(¢ N-1 - (d) None of the above
Control chart is developed by

(a) Shewalt

(b) Taylor

(¢) Euler

(d) None of the above
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10.  The number of horizontal lines in the control ehart,

i
@ 4 ) 2
(¢ 3 (d) none of the above

PART B — (6 X 5 = 25 marks)
Answer ALL questions by choosing cither (a) or (h).

11.  (a) Calculate by the v'veight Aggrogate method,
the index number from the following data.
Commodity Base Year Current year Weight

(Price per unit) Price per unit

Rice 30 10 10

Wheat 20 30 | 5

Pulses 40 50 6

il 35 40 5

Milk 40 50 10
Or

Page4 Code No.: 20075 E

(h)

Caleulate peice index number for 1945 by
(i) Bowley's method and (3) Fisher's method,

1935 1945

Commodity Pricein Quantity Price in  Quantity

12, (a)

(b)

Re. Rs.
4 50 10 10
3 10 9 2
2 5 4 2

A salesman in a departmental store claims
that at most 60% of the shoppers entering
the store leave without making a purchase.
A random sample of 50.shoppers showed that
35 of them left without making a purchase.
Is the sample result consistent with the
claim of the salesman? Use a level of
significance of 5%.

Or

In a random sample of size 500, the mean is
found to be 20. In another independent
sample of size 400, the mean is 15. Could the
sample have been drawn from the sample
population with S.D. 4?
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{a)

(h)

(b}

The mean height and the 8.D. height of &

randomly chosen boy students are 166.9 e¢m
and 8 29 em respectively. The corresponding
values of G randomly chosen gir] students are
170.3 em and 8.50 ¢m respectively. Based on
this data, can we conclude that boy students
are. in general, shorter than girl students.
(t value for 12d.{. = 1.782)

Or

A certmim injection administered to each of 12
patients resulted i the following change of
blood pressure: H, 2,8, -1, 3,0, 6, -2, 1, 5, 0,
{ Can it be concluded that the injection wall,
i general, result in o increase of BL.P?
(t value = 1.80 for 11 d.0)

Explain basie designs of experiment.

Or

Four salesmen were posted in different areas
by a company. The number of units of
commodity X sold by them are as follows On
the hasis of this mformation can 1t be
cancluded  that  there s a  signmificant
difference an the  performance  of  the
salesmen. F, o d [ =329

A 20 23 28 29

B2 32 30 21

C 23 28 36 1R

D12y 19 2h

Page 6 Code No. : 20075 E

Tha average number of defectivez in 22
sample lots of 2,000 rubber belts wax found
to be 16%. Obtan the values for central line
and contrel linuts for p-chart

Or

Draw mean chart for the following 10
samples mean of size 5 each 43, 49, 37, 44.
1537, 51 46, 4% and 47, Comment on the
state of  comtrol  of  the  process
(n = 5. Az = (0.58)

PART C — {5 ¥ 8 = 40 marks)

Answer ALL questions choosing erther () or (B)

Construct 1) Chiin Base Iodex (1) Fixed
Jase Index taking 1993 as onigin
Year  Price (in Rs.) per quintal

1963 50
1964 60
1965 62 .
19640 653
1967 70
1968 .
1969 aJ
1970 84
1971 )
1972 90
Or

Page 7 Code No.: 20075 E



(b) The table below gives the princes of base
year and current year of 5 commodities with
their quantities. Use it to verify whether
TFishere’s index satisfies factor reversal test
and time reversal {est.

Commodity Price year Current year

Unit Quantity Unit Quantity
Price Price
Rs.) (Rs.)

A 5 50 5 70

B 5 75 10 80

C 10 80 12 100

D 5 20 8 100

E 10 50 5 ({0]

17. (a) On the basis of their total scores, 200

candidates of a civil service examination are
divided into two groups, the upper 30
pereent and the remaining 70 percent.
Consider the first question of this
examination.. Among the first group, 40 had
the correct answer, whereas among the
second group. 80 had the correct answer. On
the basis of these results, can we conclude
that the first question is no good .at
discriminating ability of the type being
examined here.

Or
Page8 Code No. : 20075 E

(b)  Random samples drawn from two countries
gave the following data relating to the
heights of adult males.

Country A Country B

Mean height in inches 67.42 67.25
Standard deviation 2.58 2.50
Number in samples 1000 1200

(i) Is the difference between the means
significant?

(i) Is the difference between the standard
deviations significant.

18. (a) Tit a poisson distribution to the following
data and test the goodness of fit. Also given
2* for 2 df at 5% level of significance is
5.99.

x 0 1 2 3 45
[ 275 72 30 7 5 2

Or

() A random sample of 10 boys had the
following 1Q's : 70, 120, 110, 101, 88, 83, 95,
98, 107, 100. Do these data support the
assumption of a population mean 1.Q of 100 .
Find a reasonable range in which most of the
mean 1Q values of samples of 10 boys lie.
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20, (a)

1. (1) Five types of treatments arve given, The
number average and standard deviation for
cach treatment are given in the following
table. Test whether the treatments are
homogeneous.
A B C D 15
Treatment No : 10 6 8 11 5
Mean : 10.9 135 11.6 11.2 15.4
Standard deviation: 12.72 5.96 3.24 5.65 3.6G4 (h)

Or

(b) Carry out analysis of variance for data of 7

varilics, 5 observations being taken on each
variety.

Variety No : 1 2

w
=
[
523
-3

Observation No :

1 13 15 14 14 17 15 16
2 11 11 10 10 15 9 12
3 10 13 12 15 14 13 13 |
4 16 18 13 17 19 14 15 #
5 12 12 11 10 12 10 12

Page 10 Code No, : 20075 E

The following table gives the number of
defective items found in 20 successive
samples of 100 items each,

2 6 24 415 0 4 10 18
2 46 48 0 2 2 4 0
Comment whether the process is under

control suggest suitable control limits for the
future.

Or

Ten picces of cloth contained the following
number of defects : 3, 0, 2,8, 4,2, 1,3, 7, 1.
Prepare a C-chart and state whether the
production process is in a state of control.
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10.

11.

Reg. No. : 2.

Sub. Code : SEMA 5 B/
AEMA 62

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022,
Fifth Semester . 3.
Mathematics
Major Elective — DISCRETE MATHEMATICS
(For those who joined in July 2017 onwards)
Maximum : 76 marks
PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer

The statement Q is called the ——  in
P->Q 6.

@)

© tautologies

antecedent consequent

®)
@

None

is a distributive lattice. 12.
group

homomorphism

Every
@) chain ()
«©) bounds @
A — —  algebra is a
distributive lattice.

@
© Ordinary

complemented,

() Partial

@
What are the numbers using for represent octal
number?
@) 0-9
© 0-7

Boolean 13.

None

®) 0-1
(@
Subtract 01110 from 10101?
@) 11001 (b)
© 00111 @)

PART B — (6 x b = 25 marks)

none

100100 14.
11001

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

Construct the truth table for Biconditional.

@)

Or 15.

(b) Construct the truth table for (Pv@)v | P

Page 3 Code No. : 20083 E

If P and Q are two statements, then the statement
P — Q@ iscalled ————

(a) Conditional statement
(b) Biconditional statement
(c) Simple atatement

None

(1)
Every axiom is a

(b)
(@

(a) lemma statement

() theorem formula

A sum of the variables and their negations is
called on —M8M8M8¥ .
(a)

() normal sum

elementary sum (¢-)] elementary product

()

none

A group <G,*> in which the operation = is

commutative is called an group.
(@) semi (b) subgroup
© abelian (@) none

Semigroup < M,0 > with an identity element with
respect to the operation O is called a ——M

@) monoid ®) group
@) abelian @) permutation
Page 2 Code No. : 20083 E

@) Symbolize the statement: “All men are
giants”.

Or

®) Prove that
() (P(x) A QX)) = (f2)P(x) A (f)Q(x).

@) Show that the kernel of a homomorphism g
from a group <G,*> to < H,A> is a
subgroup of <G,*>.

Or

() Prove that the parity — check matrix H
generates a code word of weight q if there
exists a set of g columns of H such that their
k-tuple sum is zero.

a) Let < L,*»,&® > be a distributive lattices. Then
prove that for any a,b,c,e L,(a*b =a=*=c)

A(aBb=a®c)=b=c
Or

(b) Prove the Boolean identify
(A +B)(A+C)=A~+ BC.

(a) Convert (101010101)z to hexadecimal.

Or

(b) Divide 100001 by 110?

Page 4 Code No. : 20083 E
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PART C — (6 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Construct the truth table for
Q@A(P->@)— P,

Or
() Does the formula (| Q@ AP)AQ is tautology

or not.

17. (a) Obtain the principal disjunctive norm forms
of

@ T1Pv@,
i) @PaQv(|PAR)V(EAR)

Or
(b) Does P follows from (Pv@).
18. (a) Write a definition of Group and subgroup.
Or

(b) Prove that the minimum weight of the
nonzero code words in a group code is equal
to minimum distance,

Page5 Code No.: 20083 E

19. (a)
(b)
20. (a)
(b)

If any Boolean algebra, show that

a=beoab +ab=0.
Or

When < B,*,® >becomes a lattice.

Convert the following to octal numbers

- (i) 1101011102 (ii) 111101. 011012

Or
Multiply :

() 1.01x10.1
(ii) 100101x 1001
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10.

AEMA 64

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fifth Semester
Mathematics
Major Elective — OPERATIONS RESEARCH . |
(For those who joined in July 2017 onwards)
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

Linear programming problem involving only two
decision variables can be solved by )

(a) Graphical method
(b). Simplex method
(©) Both(a)and (b)
(d) - None of the above

In a balanced assignment problem the cost matrix
is

(a) Symmetric matri;;

(b) Square matrix

(¢) Unsymmetric matrix

(d) Not a square matrix

If an assignment problem having 4 workers and 3

jobs, then the total number of possible assignment

is
(a) 4 (®b) 3
© 7 d 12

If indicates the time required by a job on each
machine

(a) Elapsed time (b)
(d) None

Processing time

(¢) Idletime

Number of sequences require to evaluate
sequencing problem with 6 jobs, 5 machines

@ (6 ® ©)°

(0 5!x6 . (@ b5x6

Page3 Code No.: 20085 E

EESESH——

- mp—

11.

Simplex method was intreduced by
(a8) G.BDantzig ()
() Miller )

Konig
Taha

If the primal problem has an unbounded solution
then the dual problem has -

(a) feasible solution

(b) basic solution

. (€) no feasible solution

(d) optimal solution

If the dual problem has n variables, then the

primal problem has constraints.
(@ n (b) n+l
© n-1 (d none

All the basis for a transportation problem are
(a) triangular () non-triangular

(c) equal @

unequal

Which of the following method used to find the
optimum solution of transportation problem?

(@ VAM method
() North-West corner rule
(¢) MODI method

(d) Matrixminima method

Page2 Code No.:20085E

PART B — (6 x 5 = 25 marks)

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

(a) Solve ‘the following LPP using graphical‘
method

Maximize z =x; +x,
S.T

% +x, <1
-8 +x%,23
x,,% 2 0.

Or

() Solve the following LPP, using graphical
method

Minimize z=zx, +x,
St

bx, +3x, <15
X +%, 26
x,,%, 20,

Page4 Code No.:20085E
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12. (a)

Write the dual of the following LPP.

Minimize z =4x, +6x; +18x3

St

x, +3x, 23
Xy +2x, 25

Xy, N, 05 2 0.

Or

() Prove that the dual of the dual is primal.

13. ()

Or

Explain the North - West corner rule.

() Obtain an initial basic feasible solution to
the following transportation problem.

D E F G
Al1n 13 17 14 |250
Bl 16 18 14 10 |300
cle1 24 13 10 400
200 225 275 250
14. (a) Write the mathematical formulation of the
assignment problem.
Or
(b) State and prove reduction theorem.
Page5 Code No.:20085 E
17. (a) Use duality to solve

Maximize z=2x, +x,
S.t.

x +x, <10

’

15. (a) Explain the basic terms used in sequencing
problem.
Or
(b)  Find the optimum sequence of the following
data.
Jobs ; 5 PR P PR PR PR [

MachineA: 1 3 8 5 6 3

MachineB: 5 6 3 2
PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).

16. (a) Use penalty method to solve the LPP.
Maximize z = 6x, +4x,

St

2x, +3x, <30
3x, +2x,<24
X +%,23
x,,%, 20.
Or
() Explain the simplex algorithm.

Page6 Code No.:20085 E

sz ——

19. (a) Write the Hungarian algorithm.

Or

(b) Solve the following assignment problem.
1 2 3

X +x,<6
X —x, <2
x, —2x, <1
xy,x, 20.
Or

(b) Explain the dual simplex method.
18. (a) Write the transportation algorithm in detail.

Or

(b) Solve the following transportation problem.

D; D: D; Dy
Si1|3 7 6 4|5
S212 4 3 2|2
Ss|4 3 8 b5 |3

3 3 2 2

Page7 Code No. : 20085 E

20.

I
I
111
v

9
13
35
18

26
27
20
30

15
6
15
20

(a) Solve the following sequencing problem.

Jobs: A B CDETFGH I
Mi: 2 5 4 9 6 3 7 5 4
M:: 6 8 7 4 3 9 3 8 11

Or

(b) Explain the processing 2 jobs through K
machines.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

Which of the following symbol is used for the
existential quantifier?

(@ Vv ®) 3
(¢ iff d «a
a, ={x/A(x)>alis

(a)‘ strong « -cut ) a-cut

(¢) crisp set (d) fuzzy set

AcE and Bc F then
) A+BgcE+F
)y A+EcB+F
)y E+FcA+B

) A+FcB+E

he value of MIN[A, MAX (4, B)]

1) MAX (4, B)

) MIN(A, B)
D A
1) None

\ fuzzy model group decision was proposed by
a) Bellman (b) Blin
2) Robert (d) Dantzig

\ fuzzy decision making was introduced at

a) 1970 ®) 1977
¢ 1980 @ 1972
Page3 Code No.:30366 E

11.

12.

13.

Let A, B,e}x) and a, f€[0,1], then a < =
@ a,=84 (®)

a, 2Py

() a,cpBy (d) None

Third decomposition theorem states

@ A= [Jasda b A= o4
acA(A) ael0, 1]
© A= |Ja+4a (d None
‘ aef0, 1]
The value of (AN B)x =

(@ max[A(x), B(x)]
®) min{A(x), B®)]
© max|d(x), B(x)|
@ min[4(x), B(x)]

The value of ¢ (A (x))
(@ Acx)

®) A cl(x)

© cAx)

d) None

Page 2 Code No. : 30366 E

PART B — (6 X 5 = 25 marks)
Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words.

(a) Write any ten fundamental properties of
crisp set operations.

Or
(b) Define the following with example.
(i) crisp set
(il) fuzzy set.

(@) Let A, Be“(x) and a,f€[0,1] then prove
that a(A)=(1-a)+A4A.

Or

(b) Let f:x—y be an arbitrary crisp function.
Then for any Ae*}x) and all a<[0,1],
prove that a +[f (A)]=f(a+A).

(a) If a complement ¢ has an equilibrium e,
then prove that d, =e;.

Or

(b) Prove that the standard fuzzy intersection is
the only idempotent t-norm.

Page4 Code No.:30366 E
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14. (a) Write a short note on fuzzy numbers.

Or

(b) Explain the fuzzy equations.
15. (a) Explain the individual decision making.

Or

() Explain the fuzzy linear programming.
PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).
16. (a) Explain the crisp sets in det.:ail.

Or

(b) Prove that a fuzzy set A on R is convex iff
AQAx, + (1= A)xy) 2 min[A(x,), A(x,)] for all

x,, %, € R and all 21€[0,1].

Page5 Code No.:30366 E

20. (a) Explain the multiperson decision making.

Or
() Solve the fuzzy linear programming problem.
max = 2 = bx; +4x,
sit.(4, 2, D, + (5,3, 1)x, <(24,5,8)
4,1,2)x, +(,.5,1)x, <(12, 6, 3)
Xy, % 2 0.

Page7 Code No.:30366 &

17.

18.

19.

(a)

(b)
(a)

(b)

(a)

(b)

Let A e} for all iel. Then prove that

Ja+4i=a +[UA,.J and

iel iel

ﬂa+Aiga+[QAi].

el
Or
State and prove first decomposition theorem.

State and prove second characterization
theorem of fuzzy complements.

Or

For all a,be[0,1] then prove that
i (@, b) <i(a, b)<min(a,b).

For any AB CcR prove that
MIN[MIN (4, B), C1=MIN[A, MIN (B, C)].

Or

Let Aef+ -/} and let A, B denote

continuous fuzzy numbers, then prove that
the fuzzy set Ax*B defined by
(A * B)(2) = sup min[A(x), B(y)] is a

z=x+y

continuous fuzzy number.

Page 6 Code No.: 30366 E




)

A company operating 50 weeks in a year is
concerned about its stocks of copper cable.
This costs Rs. 240 a metre and there is a
demand for 8,000 meteres a week. Each
replenishment  costs  Rs. 1,050  for
administration and Rs. 1,650 for delivery,
while holding costs are estimated at 25
percent of value held a year. Assume no
shortages are allowed, what is the optimal
inventory policy for the company? How
would this analysis differ if the company
wanted to maximize profit rather than
minimize cost? What is the gross profit if the
company sell cable for Rs. 360 a metre.

Or

The demand for an item in a company is
18,000 units per year, and the company can
produce the items at a rate of 3,000 per
month. The costs of one set-up is Rs. 500 and
holding cost of 1 unit per month is 15 paise.
The storage cost of one unit is Rs. 200 per
month. Determine (i) optimum production
batch quantity and the number of strategies,
(i1) optimum cycle time and the production
time, (iii) maximum inventory level in the
cycle and (iv) total associated cost per year of
the cost of the time is Rs. 20 per unit.

Page 12 Code No. : 30368 E
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

A game is said be fair, if

(a) upper value is more than lower value of the
game

(b) upper and lower values are not equal
(¢) upper and lower values are same and zero

upper value is less than lower value of the
game




The size of the pay-off matrix of a game can be
reduced by using the principle of

(a) dominance (b) rotation reduction

(¢) game inversion (d) game transpose

The problem of replacement is not concerned
about the

(a) items are deteriorate graphically

(b) determination of optimum replacement
interval

(c) items that fails suddenly
(d) maintenance of an item to work out

profitability

Mortality problems

(a) are special type of problems, where failure is
treated as birth and the replacement of an
item on the failure is treated as death

(b) uses mortality tables to derive the
probability distribution of the life span of an
equipment/item

(c) are like replacement policies for items whose
value does not deteriorate gradually

none of the above

Page2 Code No.:30368 E

Find the critical path and the expected
time of the project.

Find the total and free-float for each
activity.
Or

A project is composed of eight activities, the
time estimates for which are given below.

Activity Time required (days)

Event Name to tm tp

1-2 A 6 6 24
1-3 6 12 18
1-4 12 12 30
2-5 6 6 6
3-5 12 48
4-6 12 30 42
5-6 18 30 54

(1) Find the expected duration and
variance of each activity.

What is the expected project length?

Calculate the variance and standard
deviation of the project length.
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If the tubes are group replaced, the cost of
replacement is Rs. 15 per tube. Group
replacement can be done at fixed intervals at
fixed intervals in the night shift when the
computer is not normally used. Replacement
of individual tubes which fail in services
costs Rs. 60 per tube. How frequently should
the tubes be replaced?

Explain the solution procedure of the
queueing model (M/M/1) : (wo/FIFO). Also
obtain its characteristics.

Or
Explain the queueing model M/M/1)
(N/FIFO) and find its characteristics.
The following are the details of estimated

times of activities of a certain project.

Activity Immediate Normal time
predecessors (days)

- 16
- 20
A 8
A 10
B,C 6
D,E 12

Code No. : 30368 E

Queue can form only when
(a) arrivals exceed service capacity
(b) arrivals equals service capacity

(c) service facility is capable to serve all the
arrivals at a time

(d) there are more than one service facilities

Priority queue discipline ‘may be classified as

(a) finite or infinite

(b) limited or unlimited

(c) pre-emptive or non-pre-emptive

(d) all of the above

Network problems have advantage in terms of
project

(a) scheduling (b) planning

(c) controlling (d) all of the above

In critical path analysis, CPM is
(a) event oriented

(b) probabilistic in nature

(¢) deterministic in nature

dynamic in nature
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Which of the following is not an assumption
underlying the fundamental problem of EOQ?

(a) demand is known and uniform

(b) lead time is not zero

(¢) holding cost per unit time period is constant
(d) stock-outs are not permitted

If the procurement cost used in the formula to

compute EOQ is half of the actual procurement
cost, the EOQ so obtained will be —————

(a) halfof EOQ ®) 0.707 time EOQ

(¢) onethird of EOQ (d) one forth of EOQ

PART B — (6 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a) Solve the game whose payoff matrix is given
by

Player B

Player A.

Page4 Code No.:30368 E

17.

@)

A manufacturer is offered two machines A
and B. A is priced at Rs. 5,000 and running
costs are estimated at Rs. 800 fot each of the
first years, increasing by Rs. 200 per year in
the sixth and subsequent years. Machine B
which has the same capacity as A costs
Rs. 2,500 but will have running costs of
Rs. 1,200 per year for six years, increasing
by Rs. 200 per year thereafter. If money is
worth 10% per year, which machine should
be purchased? (Assume that the machine
will eventually be sold for scrap at a
negligible price)

Or

A computer has a large number of electronic
tubes. They are subject to mortality as given
below.

Age of failure Probability of
(hours)

0-200 0.10
201-400 0.26
401-600 0.35
601-800 0.22
801-1000 0.07

Period failure
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The demand for a certain items is 16 units
per period. Unsatisfied demand causes a
shortage cost of Re. 0.75 per unit per short
period. The cost of initializing purchasing
action is Rs. 15.00 per purchase and the
holding cost is 15% of average inventory
valuation per period. Item cost is Rs. 8.00
per unit. (Assume that shortages are being
back ordered at the above mentioned cost).
Find the minimum cost purchase quantity.

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

Each answer should not exceed 600 words.

1) Use graphical method in solving the
following game :

Player A

[2 2 3 —J
Player B 4 3 2 6

Or

»)  Solve the following game by using dominance
property.
Player A

I (3

II]3

Player B 1II| 4
IV A0

8

Page Code No. : 30368 E

For the game with the following payoff
matrix, determine the optimum strategies
and the value of the game :

P
5 1
P: 3 4

A firm is considering replacement of a
machine, whose cost price is Rs. 12,200 and
the scrap value, Rs. 200.

The running (maintenance and operating)
cost in rupees are found from experience to
be as follows :

Years : 1 2 3 4
Running cost: 200 500 800 1,200
Years : 5 6 7 8
Running cost : 1,800 2,500 3,200 4,000

When should the machine be replaced?

Or

The cost of new machine is Rs. 15,000. The
maintenance cost of nth year is given by

Cn = 500(n-1); n = 1, 2,.. suppose that the
discount rate per year is 0.5. After how many
years if will be economical to replace the
machine by a new one?
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13.

(a)

A T.V. repairman finds that the time spent
on his jobs has an exponential distribution

with 30 minutes. If he repairs sets in the
order in which they came in and if the
arrival of sets is approximately.

Poisson with an average rate of 10 per 8
hour day. What is repairman’s expected idle
time each day? How much jobs are ahead of
the average set just brought in?

Or

At a railway station, only one train is
handled at a time. The railway yard is
sufficient only for two trains to wait while
other is given signal to leave the station.
Trains arrive at the station at an average
rate of 6 per hour and the railway station
can handle them on an average of 12 per

hour. arrivals and

Assuming Poisson
exponential service distribution, find the
steady-state probabilities for the various
number of trains in the system. Also find the
average waiting time of a new train coming
into the yard.

Page 6 Code No.:30368 E

Activity

@

Activity :

Given the following information :

0-1 12 1-3 24 2-5

Duration (in days) : 2 8 10 6

Activity :

3-4 36 4-7 5-7 6-7

Duration (in days): 3 7 5 2 8

(b)

(i) Draw the arrow diagram.

(i) Identify critical path and find the
project duration.
Or
Consider the data of the project, find its
critical path and project duration.

A BCDE FGH 1

Predecessor - — A B CDBE E FG
Duration(days) 4 7 2 9 6 5 2 10 4

15.

(@)

A company plans to consume 760 pieces of a
particular component. Past records indicate
that purchasing department had used
Rs. 12,000 for placing 15,000 orders. The
average inventory was valued at Rs. 45,000
and the total storage cost was Rs. 7,650
which  included wages, rent, taxes,
insurance, etc., related to store department.
The company borrows capital at the rate of
10% a year. If the price of a component is Rs.
12 and the order size is of 10 component,
determine; purchase cost, purchase
expenses, storage expenses, capital cost and
total cost per year.

Or
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Code No.:20091 E Sub. Code:SEMA 6 D

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Sixth Semester
Mathematics
Major Elective — OPERATIONS RESEARCH —II
(For those who joined in July 2017 onwards) |
Time : Three hours Maximum : 756 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The pay-off value for which each player in a game
always selects the same strategy is called the

(a) equilibrium point
(b) saddle point
(c) both (a) and (b)

(d) maximum point



ta

A mixed strategy game can be solved by —
{r) matrix method

(b)  algebraic method

(©) graphical method

(d) =all of the above

For the items that deteriorate gradually

()  Operating and maintenance costs steadily
increase with passage of time, where as
depreciation per year decrease with time

()  Optimum replacement interval is the
mimmum time elapsing between the
successive replacements

(¢) The annual mamntenance cost and annual
depreciation tend to decrease

(d) All of the above

Swaff replacement policy is

(a) arises due to resignation, retirement or
death of 2 staff member from time to time

by 18 hke replacement policy for items whose
values deteriorate gradually

{c) «can be easily formulated because people
retire a1 known times

(d) does not yield the optimum replacement
interval

Page2 Code No.:20091 E

When there are mare than one servers, customer
behaviour in which he moves from one queue to
another 1s known as

(a) balking (b) jockeying

(¢c) reneging (d) alternating

Which of the following is not a key operating
characteristic for a queuing system

(a) average time a customer spent waiting in the
system and queue

(b) utilization factor
(¢) percent idle time

(d) none of the above

The main objective of network analysis 18 to

(a) minimize total project cost
(b) minimize total project duration

(c) minimize production delays, interruption
and conflicts

(d) all of the above

The slack for an activity in network, is equal to
(a) LS-ES (b) LF-LS
(¢) EF-ES (d EF-LS
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9.  Economic Order Quantity (EOQ) results in —

(a) equilisation of carrying  cost  gpg
procurement cost

(b) minimization of set up cost
(¢) favourable procurement price
(d) reduced chances of stock outs
10. If small orders are placed frequently, then total
inventory cost
(a) decreased
(b) increased
(¢) either decreased or increased
(d) nochange
PART B — (5 x 5 = 25 marks)
Answer ALL questions choosing either (a) or (b).

11. (a) Consider the game with the following pay off
matrix

B

)

Show that the game is strictly determinable.
Also find the value of the game.

Or
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() Consider a 'modified’ form of 'matching
biased coins' game problem. The matching
player is paid Rs. 8.00 if the two coins turn
both heads and Rs. 1.00 if the coins turn
both tails. the non-matching player paid Rs.
3.00 when the two coins do not match. Given
the choice of being the matching or non-
matching player, which one would you
choose and what would be your strategy?

12. (a) The data collected in running a machine, the
cost of which is Rs. 60,000, are given below :
Year 1 2 3 4 5
Resale value (Rs.) : 42,000 30,000 20,400 14,400 9,000
Cost of spares (Rs.) : '4,000 4,270 4,880 5,700 6,800
Cost of labour (Rs) : 14,000 16,000 18,000 21,000 25,000

Determine the optimum period for
replacement of the machine.

Or

(b) °~ A pipeline is due for repairs. It will cost
Rs. 10,000 and last for 3 years. Alternatively,
a new pipeline can be laid at a cost of
Rs. 30,000 and lasts for 10 years. Assuming
cost of capital to be 10% and ignoring salvage
value, which alternative should be chosen?
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13.

14.

(a)

®)

(a)

In a railway marshaling yard, goods traing
arrive at a rate of 30 trains per day,
Assuming that the inter-arrival time follows
an exponential distribution and the service
time distribution is also exponential with an
average 36 minutes. Calculate the following :
(i) the mean queen size (line length), (ii) the
probability that the queue size exceed 10.

Or

A super market has two girls serving at the
counters. The customers arrive in a Poisson
fashion at the rate of 12 per hour. The
service time for each customer is exponential
with mean 6 minutes. Find) (i) the probability
that an arriving customer has to wait for
service (ii) the average number of customers
in the system. '

Draw a network diagram for the following
relation ships :

Activity :

Immediate

predecessor :

Activity :
Immediate

predecessor ;

A B C

e
H
)
o)
Q

Or
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Q@ = » O

E
B,C
L
J,H

&
A
M
K

G
C
N
LL

15.

(b)

Activity : 0-1 1-2 1-3

Given the following information :
2-4 2-5

Duration (in days) : 2 8 10 6 3

Activity :
Duration (in days): 3

(a)

(b)

3.4 3-6 4-7 5-7 6-7
7 5 2 8
(i) Draw the arrow diagram

(i) Tdentify critical path and find the total
project duration.

A manufacturing company purchases 9,000
parts of a machine for its annual
requirements, ordering one month usage at a
time. Each part costs Rs. 20. The ordering
cost per order is Rs. 15 and the carrying
charges are 15% of the average inventory per
year. You have been assigned to suggest a
more economical purchasing policy for the
company. What advice would you offer and
how much would it save the company per
year?

Or

A contractor under takes to supply diesel
engines to a truck manufacturer at the rate
of 25 per day. There is a clause in the
contract penalizing him Rs. 10 per engine
per day late for missing the scheduled
delivery date. He finds that the cost of
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16.

holding a complete engine in stock is Rs. 1g
per month. His production process is such
that each month he starts a batch of engineg
through the shops, and all these engines are
available for delivery any time after the end
of the month. What should his inventory
level be at the beginning of each month?

PART C — (5 x 8 = 40 marks)

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

{z) Obtain the 6ptimal strategies for

(b)

both
persons and the value of the game for zero -
sum - two - person game whose pay-off matrix
is as follows :

1 -3
3 5
-1 6
4 1
2 2
-5 0]
Or

Two firms are competing for business under
the condition so that one firm's gain is

another firm's loss. Firm A's payoff matrix is
given below :

Page 8 Code No. : 20091 E

Firm A

17.

(a)

Firm B
No ad Med.ad. Heavy ad.
No advertising 10 15 -2
Medium advertising | 13 12 15

Heavy advertising 16 14 10

Suggest optimum strategies for the two firms
and the net outcome thereof.

(1) Machine A costs Rs. 9,000. Annual

operating costs are Rs. 200 for the first
2,000
every year. Determine the best age at
If the
optimum replacement policy is followed,

year, and then increase by Rs.

which to replace the machine.

what will be the average yearly cost of
owning and operating the machine?

(ii) Machine B cost Rs. 10,000. Annual
operating costs are Rs. 400 for the first
year, and then increase by Rs. 800
every year. You now have a machine of
type A which is one-year old, should
you replace its with B; if so when?

Or
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1)

Period

18.

1

v

QI

S]]

(a)

A computer has a large number of electric
tubes. They are subject to mortality as given
below :

Age of failure (hours) Probability of failure

0-200 0.10
201-400 0.26
401-600 0.35
601-800 0.22
§01-1000 0.07

If tubes are group replaced, the cost of
replacement is Rs. 15 per tube. Group
replacement can be done at fixed intervals in
the night shift when the computer is not
normally used. Replacement of individual
tubes which fail in service costs Rs. 60 per
tube. How frequently should the tubes be
replaced.

The arrival rate of customers at a public
telephone booth follows. Poisson distribution
with an average time of 10 minutes between
one customer and the next. The duration of
phone call 1s assumed to follow exponential
distribution, with mean time of 3 minutes.

(i) What is the probability that a person
arriving at the booth will have to wait?

Page 10 Code No.: 20091 E _

()

(ii) What is the average length of the non-
empty queues that form from time to
time?

(ii1) The Mahanagar telephone Nigam Ltd.,
will install a second booth when it is
convinced that the customers would
expect waiting for atleast 3 minutes for
their turn to make a call. By how much
time should the flow of customers
increase in order to justify a second
booth?

(iv) Estimate the fraction of a day that the
phone will be in use.

Or

A bank has tow tellers working on savings
accounts. The first seller handles
withdrawals only. The second teller handles
deposits only. If has been found that the
service time distribution for booth deposits
withdrawals is exponential with mean
service time 3 minutes per -customer.
Depositors are found to arrive in Poisson
fashion throughout the day with mean
arrival rate of 16 per hour. Withdrawers also
arrive in Poisson fashion with mean arrival
rate of 14 per hour. What would be the effect
on the average waiting time for depositors
and withdrawers if each seller could handle
both withdrawals and deposits? What could
be the effect if this could be accomplished by
increasing the mean service time to 3.5
minutes?
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19.

\al

A project consists of a ceries of tasks labeled
ACBoL L UHT with the followig relationship
(W < X, Y means X and Y cannot start until
both X and Y are completed) . With this
notation  construct  the network diagram
having the following constraints

A<D,
E;B.D-:F:C<G;B.G<H:F,G<I.Find
also the minimum time of completion of the
project. when the time (in days) of completion
of each task is as follows :

Task: A B C D E F G H 1
Time: 23 8 20 16 24 18 19 4 10

Or

(b) A small project is composed of seven
activities whose time estimates are listed in
the table as follows :

Activity Estimated duration

1 J Opumistic Most likely Pessimistic

1 2 1 1 7

1 3 1 4 7

1 4 2 2 8

2 5 1 1

3 5 2 5 14

4 6 2 5 8

5 G 3 G 15
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20.

(i) Draw the project network

(ii) Find the expected duration and
variance of each activity. What is the
expected project length?

(i) Calculate the wvariance and standard
deviation of project length.

What is the probability that the project
will be completed :

(1) atleast 4 weeks earlier than
expected?

(2) no more than 4 weeks later than
expected?

(a) A company operating 50 weeks in a year is

concerned about its stocks of copper cable.
This costs Rs. 240 a metre and there is a
demand for 8,000 metres a week. Each
replenishment - costs  Rs. 1,050  for
administration and Rs. 1,650 for delivery,
which holding costs are estimated at 25
percent of value held a year. Assuming no
shortages are allowed, What is the optimal
inventory policy for the company? How would
this analysis differ if the company wanted to
maximize profit rather than minimize cost?
What is the gross profit if the company sell
cable for Rs. 360 a metre.

Or
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(b)

A dealer supplies you the following

information with regard to a product dealt in
by him :

Annual demand - 10,000 units; ordering cost
- Rs. 10 per order; price - Rs. 20 per unit.

—

Inventory carrying cost - 20% of the value of
Inventory per year.

" The dealer is considering the possibility of

allowing some balk - order (stock - out) to
occur. He has estimated that the annual cost
of back - ordering will be 256% of the value of
inventory.

(1) What should be the optimum number

of units of the product he should buy in
one lot?

(1) What quantity of the product should be
allowed to be back-ordered, if any?

(111) What would be the maximum quantity
of inventory at any time of the year?

(1v) Would you recommend to allow back-
ordering?

If so, what would be the annual cost

saving by adopting the policy of back -
ordering?
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fifth Semester
Mathematics — Core
STATICS
(For those who joined in July 2017 onwards)

“me : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
~hoose the correct answer :
.f the angle between two equal forces P and P is
2, then their resultant is
a) 2P
b) 2Pcosa

c) 2P cosZ
2

d) 0

"he relation between the coefficient of friction and
e angle of friction is

Y tan =41 (b) tan A=pu
1
) tan (A u)=1 (d) tani=—
U
- "he angle of repose of a rough inclined
~lane =
v o0 ) u
) A (d) tan™ A

a "he intrinsic equation of the catenary is
1) s=ctany

9) s=tany

) s= ctan(fj
c

1) s=tan h[ij

C

{t the weight per unit length of the chain is
hnstant, then the caternary is called the

atenary.
) constant (b) same
) common (d) unique
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11.

12.

13.

If the resultant of two forces P and @ is at right
angle to P, the angle between the forces is

(a) cos™!(PQ) (b) cos‘(gj

a S P
(¢) cos (——PQ) (d) cos (——]

Q

Two paraller forces acting in the same direction
are called forces.
(a) Like (b) Unlike
(c) Direct (d) Opposite

The magnitude of the resultant of two unlike
parallel forces is their

(a) difference (b) Sum

(c) multiplication (d) ratio

If three coplanar forces acting on a rigid body keep
it in equilibrium, then they must be

(a) concurrent (b) parallel
(c) either (a) or (b) (d) zero

The coefficient of friction u=

F
() 5 (b) FR

(©) tan“[%]

(d) tan'(FR)
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PART B — (56 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
(a) State and prove the triangle law of forces.
Or

(b) Two forces act on a particle. If the sum and
difference of the forces are at right angles to
each other, show that the forces are of equal
magnitude.

(a) Derive the condition of equilibrium of three
coplanar paraller forces.

Or

(b) Three like parallel forces, acting at the
vertices of a triangle, have magnitudes
proportional to the opposite sides. Show that
their resultant passes through the incentre of
the triangle.

(a) State the procedure to be followed in solving
any statical problem.

Or

(b) A heavy uniform rod of length 2a rests partly
within and partly without a smooth
hemispherical bowl of radius r, fixed with its
rim horizontal. If a is the inclination of the
rod to the horizon, show that
2rcos2a =acosa.

Page4 Code No. : 20065 E
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14. (a) State the laws of friction.
Or
(b} Write a short note on:
(1)  Angle of friction
(11)  Cone of friction
15. (a) Derive the cartesian equation of a catenary.
Or

(b) State and prove any one geometrical property
of a common catenary.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) State and prove Lami’s theorem.

Or
(b) If 0 1s the circumcentre of the triangle ABC
and the forces P,Q,R acting along the lines
OA OB, OC respectively are in equilibrium
then prove that
P Q R-= az(b2 +c? ~a2):
bz(a2 +c? —bz): cz(a2 +b% —cz)
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(b) A body is at rest on a rough inclined plane and
is acted upon by a force parallel to the plane
Find the limits between which the force must
Le.

20. (a) Find the tension at any point of the catenary.

Or
(b) Explain the parabolic catenary.

Page7 Code No.:20065 .

19.

(a)

(b)
(a)

(b)

(a)

Force P,Q, R act along the sides BC.AC, BA
respectively of an equilateral triangle. [f their
resultant is a force parallel to BC through the

. . P
centroid of the triangle, prove that @ = R = o

“

Or

State and prove Varigon's theorem.

State and prove two Trigonometical theorems.
Ov

A heavy uniform sphere rests touching two
smooth inclined planes one of which 1s
inclined at 60° to the horizontal. If the
pressure on this plane is one — half of the
weight of the sphere, prove that the
inclination of the other plane to the horizontal
is 30°.

A ladder 20 meters long with its centre of
gravity 8 meters up from the bottom, weights
60 kg and rests at an angle of ¢to the ground
against a smooth vertical wall. The coefficient
of friction between the ladder and the ground

' X . . i
18 E Find the least value of ¢ which will

enable a weighing 140 kg to reach the top
with out the ladder shipping.

Or
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B.Se. (CRCS) DEGREE EXAMINATION,
NOVEMBER 2022

Fifth Semester
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TRANSFORMS AND THEIR APPLICATIONS
{For those who joined in July 2017 onwards)
Time : Three hours Maximum : 756 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If F{f(x)}=f(s), then F{e““f(x)} =

(a) f(s+a) ® f(x+a)

© fs-a) @ fx-a)
6. Flfx}=

(a) ﬂf(n)

®) (—1)"f(t)—/(o>+%17.(n)

1)

(c) ]

@ (—1)"f(t)+f(0)-nl—”f.(n)

7. Zn)= , where ROC is |¢]>1.
z 2(z+1)
® i ® 2
' z 2(z-1)
© &7 @ ey

8. z(a")= ——,if |¢|>a.

@ —= b =
zZ—-a zZ+a

© = @ 2z
zZ—-0 Z24a
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Felf(x)) = —
() ~sF[f} f(0)
b)  =s"F,[f(0)}+af(0)
©  =sF{f(}+ f(0)
) -8 F.{/(x)}+s/(0)

3. 1f F{/(.'c)}= f(s), then F'{/(mc)}:

alz) o 13

(c) |a|f(sa) &) f(sa)

=

1. Ly -
= {F.(f(x)}

@) F{xf(0)} ) - F{xf(x)}
©  Flxf(x)} @ -Fxf0}

5.  Fif(x)}=fn)= —
1
If(x)sin(mr ‘x)dx

jf(x) cos( )dx

(c) If (x)sin (nmc) dx
0

1 3
jf (x) cos(mzx)dx
0

‘ Page 2 - Code No.: 20066 E

(@ 2" ® 2"

© (2 @ 2
10. z—l{eulz]:__—_
@ o™ ® a
au—l an
© oDt (d) oy

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

11. (3) Find the Fourier transform of f(x), defined

1, for|x|<
as f(x)= r[ l “ and hence find the
0, forj|>a .
value of Ismxdx.
0
Or

(» Find the Fourier transform of {-“mli} and

hence prove that I sin® mc =arn.

Page4 Code No.:20066 E
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12.

13.

14.

18.

19.

(a)

®)
(a)

(b)
@

(b)

(a)

()

(@)

)

(a)

®)

Find the Fourier cosine transform of e
and use it to find the Fourier transform of

M cosbx .

Or
Find F.(e™").

Find the finite Fourier sine and cosine

2
transforms of [1——36—] in (0, 7).
T

Or

Find the finite Fourier sine and cosine
transforms of e®* in (0, ).
Find the z-transform of t%e™.

Or

Find the z —transform of ncosn®.

Find z"{#} by the long division
Z
method.

Or
2
Find z—l{z(:_;‘;;}, by using Residue
theorem.
Page5 Code No.:20066 E
2
Solve %:Z—Z, O<x<m, t>0, using finite
x

Fourier transforms, given that u(0,t)=0,
u(z,t)=0, for t >0 and wu(x, 0)=4sin®x.
Or

ax?’
using finite Fourier transform, given that

a—“(O,t):O, —aﬁ(l,t)=0 for t>0 and
ox ox
u(x,0)=kx, for 0<x<l.

Solve the equation Z—Lt‘ =a 0<x<l,

Find the z-transform of the following
functions

( r"cosnd

(i) r*sinné

(iii) cosn@
(iv) sinn@.
Or
Find z-transform of
. 1
®  f(n)= 2(n=1) and
o __ 2n+3
W = e
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16.

17.

20.

PART C — (5 x 8 = 40 marks)

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

(a)

®)

(a)

(b)

@

(®)

By _ 2
ar? ax?’
subject to the initial conditions y(x,0) = f(x),

Solve the wave equation

—m<X <O, —aa%(x, 0) = g(x) and  the
boundary conditions y(x,t) -0 as x — +».
Or

Solve the equation (D?-4D+3)y=cosdx,
x>0, given that y(0)=0 and ¥'(0)=0.

Find f(x), if its Fourier sine transform is

[ - )
Sz'i-l '
2 Bzu

Solve the equation g—l:=a =

Or
satisfying

the boundary conditions %(0, =k, t20
x

and u(x,t) =0 as x—0 and the initial
condition u(x, 0)=0.

Page 6 Code No.:20066 E

2242244
partial fractions.

2
Find z‘l{ 2 +8 } by the method of

Or

‘Solve the simultaneous difference equations.

Xya1 = 7xu + 10_‘)‘"_; Yuil =X, +4yn ) given that
x,=3 and y,=2.
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COMPLEX ANALYSIS
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Three hours
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Shoose the correct answer:

f f(2) = 2%, then the value of v(x,y)
a)  x'—y (b) 2xy
o xy @) x4y

[he complex form of CR equations

a) f.=-U, b  f.=i,
o f=-if @ f=1
1
: - iy
(@) o T Ea g’ then Res{f(z2); 1/2} ?
’ 1 1
) = (b) 5
1 1
) - 5 @ -
he value of J.tan zdz
|2=2
) 2m , by -2m
) 4m d -4m
he fixed point of the transformation w = 1 -
z—-21
1) 0 b)) 1
DI d 2

Vhich one of the following is not a bilinear

cansformation
1) w=z b w=z

v w=1l+z d w=1l-z

Page3 Code No.:30344 E

Maximum : 75 marks

If C is the circle with center a and radius r, then

the value of ﬂz' (t)ldt
¢

@ 2m b -2m

© 2ar (d -2

If C is the circle Iz - 2| =5, then I dz =
s2-3

(@) FO (®b) 2m

() -2m d m
— ._3_ + i —_——ez=?
3t 5
(a) sinz () cosz
(¢) sinhz (d coshz
z2

The poles of f(2) = m

(@ 2,3 ®) -2,3
) 2,-3 @ -2,-3

Page2 Code No.:30344 E

PART B — (5 x 5 = 25 marks)

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

11.

12.

13.

(a) Prove that
differentiable.

f(z)=Rez is nowhere

Or

() If f(z) and f_@ are analytic in a region D

show that f(2) is constant in that region.

(a) Prove that jf(z)dz=— j f(2)dz .

Or

(b) Evaluate J~zdz

2

where C is the positively
cz° -1 -

oriented circle lzl =2.
(a)  Expand cosz into a Taylor’s series about the
point z = /2.
Or

(b) Find the residue of W at z=aqai.

Page4 Code No.:30344 E
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14. (a) Evaluate jzdj3 where C is |z| =2.
<

c
Or
(b) Evaluate Zf——qz—g———
2+cosf

0

15. (a) Find the bilinear transformation which maps
the point =z=-1,1,0 respectively on

w=—-1,-1,1.
Or
(b) Find the fixed points of the transformation
_1+z
1-z

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

16. (a) Derive the CR

co-ordinates.

equations in polar

Or
() Find the analytic function f(z)=u+iv

given that u—v=e"(cosy-siny).

Page5 Code No.: 30344 E

17.

18.

19.

20.

(a)

(b)

(a)

(b)

(@)

(b)

(a)

(b)

State and prove Cauchy’s integral formula.

Or.

State and prove fundamental theorem of
algebra.

State and prove Maclaurin’s series.
Or
State and prove Cauchy’s residue theorem.

o)

xsinx

Evaluate I > > dx
Jx‘+a
Or
“cosx s
Prove that j > dx =—.
5 1+x Ze

Find the points where the following
mappings are conformal. Also find the

" : . . I 1
critical points if any () w =2" (i) w = rE

Or

Prove that a bilinear transformation
preserves inverse points.
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B.Sc. (CBCS) DEGREE EXAMINATION,
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COMPLEX ANALYSIS
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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 function f(2)=7 is
(a) differentiable
(b) nowhere differentiable
(c) differentiable only at (0, 0)
(d) none of these

6. ——— is the singular point for the function
ze¥?
(a) z= b =z=0
© =z=1 d z=-

2
7.  Where we evaluated the J- f(cosd, sin8)d8, type
0

of integrals?
@ |f>r ®  Jef<r
© =1 @ J=r

8. By dJordan's Lemma, the value of P_.’EJ- [(2)e**dz =

, where. ¢ i‘a the semi-circle.
(a) r . b -=
() = d o0

9. The critical point of the transformation w=az+b

is
(@ =1 ®) a .
© 0 (@ no critical points

Page3 Code No.: 20067 E

2. If f(z)=u+iv is analytic and f(z)#0, then
Viamp f(z) =

(@) b 1
© tan"(ﬁj @ o
u
3. The value of _[—dz— (c is |z|=r) is
’ . z-a'

(a) 2mr (b) 2=
() 2m @ o

4.+ The value of _{%,where ¢ is o =2

(@ o0 b) 24
(e) " 6m @ 1
2 3 zn
5. z-2 4% _..(-)"'Z 4. represents which of
2 3 n
following function?
@ —— ®) logl+2)
1-z
(¢) log(l-2) (d) sinz

Page 2 Code No.:20067E

10.  Under the transformation w =iz +1, then image of
x>0 is

(8 v>0 ® u>0
() -1<u<l @ v<0
PART B — (5 % 6 = 25 marks)

Answer ALL questions chaosing either (a) or (b).

11. (a) Show that f(z) =«/;(c059/2+isin9/2), where
r>0 and 0<8<2r is differentiable.

Or
() If f(z)=u+iv is analytic and f(2)#0 then

prove that V* log|f(z)|=0.

12. (a) Evaluate j—z+ zdz. where ¢ is the semi circle
z
2=2¢", where 0sfsr.
Or

(b) State and prove Liouville's theorem.

Page4 Code No.:20067E .
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13.

14.

15.

- 19.

20.

(@) Find the represent
z' -1

(z+2)(z+3)

Taylor series to

in [:]<2.

Or

() Use Laurent's series to find the residue of
22

——atz=1,

(z-1)
2%
(a) Evaluate I«—-—-d—g——
o B+ 48ind
Or

(b) Evaluatej ;ix :
p X" +1

(a) Find the image of the circle |2-3|=6 under

the transformation w =l.

z
Or
(b) Prove that a bilinear transformation
w= Z::b, where ad—bc#0 maps the real

axis into itself iff a,b,c,d are real,

Page 5 Code No.:20067E

2x
dé 2
(a) Prove that ——= , (F1<a<1).
—!l+aam9. V1-¢?
Or
(b) Evaluate : “Ld .
;[,(xz+a2)(x2+b2) x, (@a>b>0)

(a) Find the bilinear transformation which maps
-1, 0, 1 of the z-plane onto -1, -7, 1of the
co-plane.

Or

(b) Prove that a bilinear
preserves inverse points.

transformation

Page7 Code No.:20067E

16.

17.

18. (a) Expand : f(2)=(

PART C — (5 x 8 = 40 marks)

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

(a) State and prove C-R equations in polar
form.

Or

(b) Prove that u=2x-x"+3xy’ is harmonic and
find ite harmonic conjugate. Also find the
corresponding analytic function.

(a) State and prove Cauchy's theorem.

Or

et z
f——=—— where ¢ is |2|=3.
(b) Evaluate ! ) (zfl)z I

-;—— in a Laurent's
z-1)(z-2)

series valid for () [f<1 @) 1<fe<2

(i) [2]> 2.
Or
(b) Use Cauchy residue theorem, to evaluate
I-B—zz—tz—-l—dz, around the circle [2|=2.
(z*-1)(z-3)

¢
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Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

The value of 1* + 32 + 57 +---+(_?..n—l)2 =

@ (Zn + 2] ) 2nj
3 n

on ' on +1
(© £3] (D) 3 )

For n>2, ¥n is

fa) irrational (b) rational

{c) composite (d) integer

The remainder of 2%° —1 is divisible by 41
a 1 ®b) 2
© 3 d o

Number of solutions of 18x =30(mod42) is

a) 2 b 6

c 3 d 5
Any absolute pseudoprime is

‘a) square free (b) pseudo prime

¢) prime (d) absolute
[he unit digit of 3'% is
a) 0 ® 1

¢ 2 @ 3
Page3 Code No.:30345 E

11.

12.

13.

If n is an odd integer, and r=%(n——1),then
n n n n+l

o (L5 e GH0n)

© (nj=(n) @ (n+1jz(n+1j
r r+1 r r+l

lem(3054,12378) =
(@) 6300402 (b) 3054
© 12378 @ 6

Given indegers a,b,c,d, which one of the .
following is false?

(@) Ifalbcthen alc
() Ifalb and alc then a®|be

) alb ifand only if ac|bc, where ¢ =0
(d) Ifalb and c|d then ac|bd

Prime factorization of 17460 is
(@) 8.9.5.49 ®b) 2°.3%.5.7°
© 2%.3.5.7° d) 8.9.5.7

Page2 Code No. :30345 E

PART B — (5 x 5 = 25 marks)

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

(@ Prove that 1.2+2.3+34+..+n(n+1)=

Mt Dn+2) oo alins1,
3
Or
(b) Derive the Binomial identity
2 4 _
N N 6 et 2n _ n(n+1)(4n—-1)
2 2 2 2 6

nz2.

(a) Show that the expression a(a®+2)/3 is an

integer for all @ > 1.

Or
(b) For any integers a,b prove that if ¢ |b and
b0 then || <|p|.

(a) State and prove Euclid’s theorem.
Or

(b) Employing the Sieve of eratosthenes, obtain
all the primes between 100 and 200.

Page4 Code No.:30345 E
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14. (a)
(b)
15. (a)
(b)

If ca=cb(modn) then prove that
a =b(modn/d), where d =gcd(c,n).
Or

Find the remainder when 114+2!4---+100! is
divided by 12.

State and prove Wilson’s theorem.

Or
If p and q are distinct primes with
a® =a(mod p) and a?=a(modq) then
prove that a®? = a(mod pq) .

PART C — (5 x 8 = 40 marks)

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

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

State and prove first principle of induction.

Or

Prove that the sum of the reciprocals of the
first 'n' triangular numbers is less than 2.

State and prove division algorithm.

Or

Find the solution of linear diophantine
equation 24x +138y =18.

Page5 Code No.:30345 E

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

If all the n>2 terms-of the arithmetic
progression p,p+d,...p+(n—1)d are prime
numbers then prove that the common
difference d is divisible by every prime
g<n.

Or
State and prove Fundamental theorem of

Arithmetic.

State and prove Chineese remainder

theorem.

Or

Find the solutions of the system of
congruences 3x + 4y = 5(mod13),

2x +5y=T(mod13).

State and prove Fermat’'s theorem.

Or
Prove that the quadratic congruence
x* +1=0(mod p), where p is an odd prime
has a solution iff p =1(mod4).
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B.Sc. (CBCS) DEGREE EXAMINATION,
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Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)
Maximum : 75 marks

PART A — (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer :

The value of [RJ is

0
(@ 0 (b) n
(0 1 \ d n

Which one of the following is correct?
(@) 7=0(modb) (b) 7=0(mod6)
(© 7=0mod7) (d) 7=0(mod8)

Which one is the smallest pseudoprime to base 3
(a) 91 b)) 217
(e 341 (@ 561

Fermat's theorem says
(&) at's= O(nﬂrod p)
® @ =1(modp)
(@ a”'=-1(modp)
(d) a®=p-1Lmodp)-
PART B — (5 x 6 = 25 marks)

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

(a) State and prove Archimedean property.
Or
(b) Prove that [Z] +(k: J = (n}: IJ, 1<ksn.

Page3 Code No.: 20068 E

b

12.

13.

14,

15.

Who say "Everything is number"?

(a) Pythagoreans (b) Egyptians
(c) Greacean (d) Babylonians
ged (8, 17) is —

(a 2 (b 8

(@ 1 d o

Iflem (a,b) =ab, then ged (a,b) is

@ 0 ® 1
© ab @ (aby ~

The value of 7,,(89) is

(a) 4 (b 3
(e 10 (d 13

Which of the following is twin prime numbers?
(a) 2,8 () 57
(¢) 19,23 (@ 79,97

If 100x = 0(mod 3), then the value of x is

(@ 1 (b 2
© 3 @ 4

Page 2 Code No.: 20068 E

(@) If alc and blc with ged (@,b)=1, then
prove that able.
Or
(b) Prove that any positive integers a and b,

ged (a,b) lem (a,b)=ab.

(a) Prove that the number JE is irrational.

Or
(b) Prove that there are an infinite number of
primes of the form 4n+3.

(@) Prove that 41 divides 2% —1.

Or

(b) Solve 9x=21(mod30).

(a) State and prove Fermat's theorem.

Or
(b) Using Fermat's method to factorize the
number 119143.

Page4 Code No. : 20068 E
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PART C — (6 x 8 = 40 marks) 20. (n) State and prove Wilson's theorem.

Answer ALL questions choosing pither (a) or (b). Or
> } (b)  Prove that if a is an odd pseudoprime, then
16. (n) Prove that . M. =2 —1 i85 largor one.

g n(2n 4 1)(n+1)

]l‘_' 2‘43:'.,; i .
G

using mduction.
Or
{(b) State and prove binomial theorem.
17. (a) State and prove division algorithm.

Or

(b) Solve the Diophantine cquation
24x +138y =18. ¢t

18. (&) State and prove fundamental theorem of
Arithmetic,
Or
() If p, is the n™ prime, then prove that
p,<2%.
19. (a) State and prove Chinese remainder theorem.
Or

(b) Explain the Basic properties of congruence.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  The maximum degree of a point in a graph with p

points is
@ p () p-1
© q @ p

7. If G is 2 maximal planar (p,g) graph, then

(a) g=<2p-4 (®) ¢<3p-6

{©) ¢=23p-6 d) g=3p-6
8. x(Ky10)=

(a) 10 ® 20

) 2 d 12

9. If G is a (p,q) graph, then the coefficient of A7~
in f(G, 2) is

@ 0 ®) q

© -gq @ p

10. If a complete digraph has n vertices, then it has

arcs,
@ nn-1) ) %
© n-1 @ n(r+1)

Page 3 Code No.: 20069 E

11.

12,

13.

If G isa (p, q) graph, then

P (r
(n) qs(z] () q—{z)
() q 2(;) d) g=p-1
Which of the following is a graphic sequence?
(@) (1,1,1) b @20
© (21,1 d) (1,0,0)

The connectivity of the complete graph K, is

@ p b)) 0
© 1 d p-1

Which of the following is an Eulerian graph?

(@) K; b K,

(© Ky, d Kys

Every Hamiltonian graph is connected.
@ 2 ® p

() p-1 @ gq

Page2 Code No.:20069 E

PART B — (6 x 5= 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words.

(a) Prove: a'+f'=p.

Or

(b) Prove that any self complementary graph
has 4n or 4n+1 points.

(a) Verify whether the partition (4, 4, 4, 2, 2, 2) is
graphical. If it is graphical, draw the
corresponding graph.

Or

(b) Prove: A line x of a connected graph G isa

bridge if and only if x is not on any cycle of
G.

(a). If G is a graph with p23 and 52—{%, then
show that G is Hamiltonian.

Or

(b) Prove that every tree has a center consisting
of either one point or two adjacent points.

Page4 Code No.:20069 E
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14. (a) State prove that Euler's theorem on 2
connected plane graph.

Or
() Show that every uniquely n - colourable
graph is (n=1) -~ connected.

15. (a) Prove that 2*-32'+31" cannot be the
chromatic polynomial of any graph.

Or
®) Define:
(1) Strongly connected digraph
(1) Unilaterally connected digraph.
PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Show that the maximum number of lines
among all p point graphs with no triangles is

%]

(b) Let G, be a (p,q,) graph and G, be a
(P1.q;) graph. Then prove :

@ Gx "G: isa (P;Pg,qlpg,qu[) graph

G) G,[G,) isa (p,p;, 295, P3q;) graph.
Page5 Code No.:20069E

20. (a) If G is a tree with n>2 points, then show
that f(G,A)=A(A-1)"".

Or

(b) Prove that the edges of connected graph G
can be oriented so that the regulating
digraph is strongly connected if and only if
every edge of G is contained in at least one
cycle.

Page7 Code No.: 20069 E

17. (a) State and prove a necessary and sufficient
condition for a partition P =(d,,d,,...d,) of

an  even number into parts with
p=12d, 2dy2--d, ta be graphical.
Or

(b) Show that a graph G with at least two
points is bipartite if and only if all its eycles
are of even length.

18. (a) Prove that c(G) is well define.

Or

() let G be a (p,q)- graph. Prove that the
following are equivalent :

(i) G isatree

(ii) Every two points of G are joined by a
unique path

(iii) G is connected and p=g+1

(iv) G isacyclicand p=g+1.

19. (a) Prove: y'(K,)=n,if n=1 isodd
=n-1,if n is even.
Or

(b) Show that K, and K,; are non planar

graphs.
Page 6 Code No.: 20069 E
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PART A — (10 x 1 = 10 marks) 1
© - @ 1
Answer ALL questions.

Choose the correct answer : 4.  When an elastic sphere strikes a plane normally

with velocity w , it rebounds in the same direction

The horizontal range R of a projectile is with velocity

(a) u (b) eu
9 . 2 ’
() u sina (b) u (c) u/ e d) e'u
g -8
| 5. The period of SHM x=qacos2t+bsin2t is
‘ 2 . e .
(c) L i 2(1 (d) - None »
g (@ 3r b) 2x
| © 7/2 @ =
Page 2 Code No.: 30347 E
In a simple Harmonic motion, the phase at time ¢ 10. The (p —r) equation of the central orbit is
1s —
, dp z/ -dp
=F h —=F
E 1 / ® AP
(a) L+ = (b) t+ 7__— J d
\/,Ll H (C) h2 p2 _B =F d / p =F
E 1 ar
© @ 4oz PART B — (5 x 5 = 25 marks)

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

The acceleration of a particle describing a circle of Each answer should not exceed 250 words.

radius a has the component ~—~————— along the
radius to the center. 11. (a) Find the range of a particle projected on an
_ inclined plane.
(@ ab’ ©) ab
Or
(© ab @ ab® (b) A revolver can fire a bullet with a velocity of
63 m per sec. Is it possible to hit the top of a
The transverse component of velocity is ————— ' tower 400 m away its height being 30 m?
(a) ré b)) r 12. (a) Find the velocities of two smooth spheres
_ _ after their direct impact.
(0 ré (d ¥-ré* :
' Or
The pedal equation of the parabola — pole at focus (b) A ball overtakes another ball of m times its
18 mass, which is moving with —wm of its
n
(@ r*=2ap ® ri=ap velocity in the same direction. If the impact
reduces the first ball to rest, prove that the
2 _ 2 _
() p”=2ar @ p =ar coefficient of elasticity is _min_ .
m(n —1)
Page 3 Code No.:30347E , . Page4 Code No.:30347E
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13.

14.

15.

19.

(a)

(b)

(@)

(b)

()

(b)

(b)

(a)

(b)

Find the composition of two simple harmonic
motions of the same period in two
perpendicular directions.

Or

Show that the energy of a system executing

SHM is proportional to the square of the

~ amplitude and of the frequency.

Find the velocity and acceleration in polar

co-ordinates.

Or

Find the polar equation of equiangular

spiral.

Find the law of force towards the pole under

which the curve r*"=a"cosnd can be

obtained.

Or

Derive the pedal equation for hyperbola —

pole at focus.

Page5 Code No.:30347 E

If the displacement of a moving point at any
time be given by an equation of the form
x=acoswt+bsinwt. Show that the
motion is a simple harmonic motion. If
a=3, b=4, w=2, determine the period,

amplitude, maximum velocity.

Show that the path of a point P which
possess two constant velocities ©# and v, the
first of which is in a fixed direction and the
second of which is perpendicular to the
radius OP drawn from a fixed point O is a
conic whose focus is O and eccentricity is

ufvu.

Or

A point describes a curve with constant
velocity and its angular velocity about the
given fixed point O varies inversely as the
distance from O, show that the curve is an
equiangular spiral whole pole is O and that
the acceleration of the point is along the

normal at P and varies inversely as OP.

Page 7 Code No. : 30347 E

PART C — (5 x 8 = 40 marks)

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

Each answer should not exceed 600 words.

16. (a)

(©)

17. (a)

(b)

18. (a)
20. (a)
(b)

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

vt gd®
of projection is — ——=—-.
28 2v
Or

Show that the path of projectile is parabola.

Find the loss. of kinetic energy due to direct
impact between two smooth spheres.

Or

A particle is projected from a point on an
inclined plane and at the rth impact it strikes
the plane perpendicularly and at the nth
impact is at the point of projection. Show

that e" ~2¢" +1=0.

Write the fundamental differential equation
of a particle in simple harmonic motion.
Solve it completely.

Or

Page6 Code No.:30347 E

Derive the differential equation of a central
orbit in polar co-ordinates.

Or

A particle moves in an ellipse under a force
which is always directed towards its focus.
Find the law of force, the velocity at any
point of the path and its periodic time.
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PART A — (10 x 1 = 10 marks) _
Answer ALL questions.

Choose the correct answer :

1. Time taken by the projectile to reach the greatest
height is ————

@ Y sina ®) u’sina
g g
usin2a 1
© == @ =22

=1
.

The transverse component of velocity is
(@ r ® ro
© ré @ -

8.  The polar equation of the equiangular spiral

(@ r=e& M) r=ae
(©) r=qe’™° (d r=cota
9.  (p-r) equation of the equiangular spiral is
(@) p=sina (b) p=rsina
) p=r d p=cosa

10. (p-r) equation of the parabola is
®) p=ar

() pl=ar (d) p*=art

(a) p=ar

PARTB — (5 x 5=25 marks)
Answer ALL questions choosing either (a) or (b).

11. (a) Define a projectile and derive the greatest
height attained by it.

Or

(b) Derive the range on an inclined plane.

Page3 Code No.:20070 E

12.

13.

14,

16.

The time of flight of a projectile on an inclined
plane is

(a) usin(a - fi) (b) 2usina

8 4
© 2usin(a - f1) (d) 2ugin(a - f3)
8 geosfi
The ball is inelastic if
(a) v=u b v=0
() n=sgina d) wv=1
In Newton's experimental law, the value of e
always lies between
(@) 1land?2 ) -landl
(¢ Oand1 (d) none of these

The equation of simple harmonic motion is

d’x d’x
(a) ot (b) F7 i
d’x d’x
P  EE2o-
(© T (d) T
The frequency is the reciprocal of
(a) amplitude (b) displacement

(¢) period , (d) none

Page2 Code No.:20070 E

(a) Explain the impact of a smooth sphere on a

fixed smooth plane.

Or

(b) Explain the oblique impact of two smooth

spheres.

(a) Define simple harmonic motion and derive

the equation of motion.

Or

(b) Derive the general solution of the simple

harmonic motion equation.

(a) Explain the equiangular spiral.
Or
(b) Derive the radial component of acceleration.
(a) Explainthe (p-1) equation of the circle.
Or .

(b)  Explain the velocities in a central orbit.

Page4 Code No.:20070 E
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16.

18.

19.

Answer ALL questions choosing cither (a) or ().

(a)

(b

(a)

()
(@)

(b)

(@)

(b)

PART C — (5 ~ 8 = 40 mnarks) 20, (n)

N (h)
Prove that the path of a projectile isa 0
parabola.

Or

Find the greatest distance of the projectile
from the inclined plane and show that 18
attained in half the total time of flight.

Find the loss of kinetic energy due to direct
impact of two smooth spheres.

Or
Explain the Newton's experimental law.
Find the differential equation of a SHM.
Or

Explain the geometrical representation of
simple harmonic motion.

Explain the velocity and acceleration in plan

coordinates.

Or
Find the differential equation of central
orbits.

Page5 Code No.:20070 E

Find the padal equation of the central orbit,

Or

Find the lnw of foren to an internal point
under which a bady will describe a circle.
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PART A — (10-x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

Order of convergence of Newton’s method is
(@) 2 (d) 3
() 4 @ 1

In Gauss — Elimination method the coefficient
matrix is converted to a

(a) Triangular matrix

(b) Upper triangular matrix
(¢) Lower triangular matrix
(d) None of these

The accuracy of the trapezoidal rule can be

improved by

(a) increasing the number of intervals
(b) increasing the value of h

(¢) decreasing the number of intervals

(d) none of these

The error in Simpson’s one third rule is of order
@ A ®) K

© A (d) linear

The order of A’u, —5Au, ~Tu, =0 is

(a) 3 ® 2
© 1 d o

The degree of y,y: ~Y,.o¥, +5y,=2°+7 s

(@ 2 ®» 1
¢y 3 (d) none of these
Page3 Code No.: 30348 E

11.

12.

13.

fx)

A=

@ E-1 ®) 1-E
© 1+E @ E'+1
Ay, =

@ Y-n () B R
© ¥~ @ yo-

In the Gauss forward interpolation

value of u is

x—x x— %,
() o ¢ (b) A

Xy —X X+ x,

(©) A (d) o

formula the

The Gauss backward faormula involves odd

differences the central line.
(a) above () on
(¢) below or above (d) Dbelow

Page2 (Code No. : 30348 E

PART B — (5 x 5 = 25 marks)

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

(a) Solve the following system of equations by
Gauss Jacobi method.

8x—-3y+22=20, 4x+11y—-2=33,
6x+3y+122=235.

Or

(b) Find an iterative formula to find v N where
N is a +ve.

(a) Find the sixth term of the sequence 8, 12, 19,
29, 42,...

Or

(b) Evaluate A"(e™ +b).

(a) Using the following table, apply Gauss’s
forward formula to get f(3.75).

2.5 3.0 3.5 4.0 4.5 5.0
24.145 22.043 20.225 18.644 17.264 16.047

Or

Page4 Code No.:30348 E
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(b) The following table gives some relation
between steam pressure and temperature.

Find the pressure at temperature 372.1.
T: 361° 367° 378 387° 399°

P: 154.9 1679 191.0 2125 244.2

14. (a) Find gl at the midpoint of

X
x 0 300 600 900 1200 1500 1800
y: 135 149 157 183 201 205 193

Or

5.2
(b) Evaluate the integral I = Iloge xdx using
4

Simpson’s rule.

15. (a) Form the difference equation given by
y,(An+ B)3".

Or

(b) SOlVe yn+1 = '\/;: -
Page5 Code No.:30348 E

18. (a) From the following table estimate et
correct to five decimals using Bessel's
formulate. Also find e* at x =0.638.

x: 0.61 0.62 0.63 0.64
1.840431 1.858928 1.877610 1.8964381
0.65 0.66 0.67

y: 1915541 1.934792 1-954237'
Or

(b) Use Lagrange’s formula to fit a polynomial to
the data.

x -1 0 2 3
y: -8 83 1 12
and hence find y(x=1).

19. (a) Given the following data, find y'(6) and the
maximum value of y.

x: 0 2 3 4 7 9
y: 4 26 58 112 466 922

Or
() By dividing the range into ten equal parts

evaluate Jsinxdx by Trapezoidal and
0

Simpson’s rule. Verify your answer with
integration.

Page7 Code No.:30348 E

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

16. (a) Find  the approximate root of
xlog,, x—1.2=0 by False position method.

Or

() Find the positive root of
f(x)=2x*-3x—6=0 by Newton Raphson
method correct to 5 decimal places.

17. (a) Prove that
G EV=A=VE
G) E"=u+1/25
Gii)) VA=A-V =5
Gv) SEV*=A.
Or

(b) Estimate the production for 1964 and 1966
from the following data.

Year: 1961 1962 1963 1964
Production: 200 220 260 -
Year: 1965 1966 1967
Production: 350 - 430

Page 6 Code No.:30348 E

20. (a) Form the Fibanacci difference equation and
solve it. '

; Or
(®) Solve y,,,—by,,, +6y, =x*+x+1.

Page 8 Code No.:30348 E
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Code No.: 20071 E Sub. Code : SMMA 65

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Sixth Semester
Mathematics — Core
NUMERICAL METHODS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

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

1. The positive root of the equation x*—x-1=0 lies

between .
(@) land2 () Oandl
(© 2and3 (d 3and4
2. The order of convergence in Newton - Raphson

method is
(a) 3 ® 2
© 1 d 4

When ————, Stirling's formula is used.

(a) —é <p< % ® p> %

© p>—% @d -1<p<l

The order of the error in Simpson's % rule is

(@ A () A
(¢ K (d hn*

If f0) =1, f(1/3)=0.75, f(2/3) = 0.6, f(1) = 0.5,

1
“then the value of I f(x)dx using Trapezoidal rule
0

is
(@ 07 (b) 06
) 08 d 16

The particular integral of Yoz =Yg, +6yp = 6"
i8—

(a) BKﬂ (b) BK_‘
6K'l 6”4!

(© 2

o = @ =

Page3 Code No.:20071 E

10.

11.

12,

The value of A(3%) is

(a) 3¢ by 3=h
(© 33" -1 d 3 -1
A(tan™ x) =
" h?
@ tan (1+hx+x“J
4 h
() tan [—l—hx+12)
. o h
©  tan [1+hx—x2]

h .
d A
@ tan (1+hx+x2)

From the following data
x: 5 156 22
y: 7 36 160

Ay, =
(a) 3.0 b)) 3.1
) 29 d 28

Page 2 Code No.: 20071 E

The order and degree of the equation
Yera —B¥pa +5y, =x* are

@ 23 ® 3.2

© 3,3 @ 22

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

(a) Find a real root of the equation cosx=3x-1

correct to 3 decimal places by using iteration
method.

Or

(b) Determine the root of xe* -3=0 correct to
three decimal places using the method of
false position.

() Evaluate A°f1-x)(1-2¢%)(1-3x*)(1-4x")]
if the interval of differencing is 2.

Or

(b) Represent the function
x' —12%° +42%* -30x+9 and its successive
differences in factorial notation where the
differencing interval A =1.

Page4 Code No.:20071E
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13. (a) The following data gives the melting pomt of
an alloy of lead and zinc, where ¢ is the
temperature in degree centigrade and P is

the percentage of lead in the alloy.
p 40 H50 60 70 80 90
¢t 184 204 226 250 276 304

Using Newton's interpolation formula, find
the melting point of the alloy containing
84 percentage of lead.

Or

() In the table below, estimate the missing
value

x 012 3 4
y 1 2 4 - 16
Explain why it differs from 2° =8.

dy

2
14. (a) Find = and 3

E at x=125 from the
following data.

1.00 1.06 1.10 1.15
1.00000 1.02470 1.04881 1.07238
1.20 1.25 1.30

1.09544 1.11803 1.4017
Or
Page5 Code No.: 20071 E

¢ K" % ¥

17. (a) Provethat

k(k— l)
1.2

Vi =Yo +hby, + Byg+oe+ By,

Or

(b) Find the second difference of the polynomial

Tx* +12¢* ~6x* +5x-3 with interval of
differencing h=2.

18. (a) Prove that y,=y,+pVy, +_p(pT‘+l)’vzy" +
plp+1)(P+2) Vi, 4ot
3!
pp+1)--(p+ n—l)v..y
n! =
Or

()
r 4 65 7 10 11 13
f(x) 48 100 294 900 1210 2028

From this table, find the value of f(8) by

using Newton’s divided difference formula.

Page7 Code No.:20071E

(b)  Dividing the range into 10 equal parts, find

-
the approximate value of Isin xdx by
Simpson's %rd rule,
15. (@) Solve the difference equation
Ynsy —2y,co8a+y, , =0.

Or

() Eliminate the constants from
Y, =A2"+B3" and derive the

corresponding difference equation of the
lowest possible order.

PART C — (5 x 8 = 40 marks)

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

4 1 2
16. (a) Find the inverse of the matrix |2 3 -1
1 -2 2
by using Gaussian elimination method.
Or
(b) Find the negative root of the equation

% —2x+5=0.

Page 6 Code No.:20071E

19. (a) Find the Newton's backward difference
formula to compute the derivatives.

Or
(b) Using the following data, find f'(5)

x 0 2 3 4 T 9
f(x) 4 26 58 112 466 922
20. (a) Solve the equation
Fnvz + 2Py — 56, =2"(n* -3).
Or

(b) Solve the difference .equation
w(x +2) - 4u(x) = 9x*,

Page8 Code No.:20071 E
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Reg. No. : 2. How much simple interest will Rs. 2000 earn in 18
months at 6% p.a.?

: ode No.:30357E  Sub. Code: szﬁl @ Rs.120 ®) Rs. 180

() Rs.216 . (d) Rs.240

" (CBCS) DEGREE EXAMINATION, APRIL 2022

3. IfA’s1day work= -1—, then A can finish the work
Fourth Semester n

Mathematics _ in days.
Jon Major Elective — MATHEMATICS FOR (@ 1 () 10
COMPETITIVE EXAMINATIONS —1II © n @ -n
(For those who joined in July 2017 onwards)
1 1
me : Three hours - Maximum : 75 marks 4. If A’s 1day workis 3 and B’s 1 day work is 10
PART A — (10 x 1 = 10 marks) : then (A + B)’s 1 day work is
Answer ALL questions. (@ 8 () 10
Choose the correct answer : ' 40 9
© — @ —
9 40
The money borrowed for a certain period is called
5. x Km/hr = ——— m/sec.
. . . 18
(a) principal (b) simple interest (@ xx— (b) xx18
5.
(c) amount (d) interest .
c XX — d) xx5
© 18 (d)
Page 2 Code No.:30357 E
A train is moving with a speed of 180 km/hr. Its '10. If a pipe can fill a tank in x hours, then part filled
speed is © inlhr=——
(a) 5 m/sec (b) 30 m/sec (@) ®) 0
1
(¢) 40 m/sec (d) 50 m/sec (© > d n
If 15 dolls cost Rs. 35, what do 39 dolls cost? PART B — (5 x 5 = 25 marks)
(@ Rs.90 (b) Rs. 91 Answer ALL questions, choosing either (a) or (b).
() Rs.89 (d) Rs.80 Each answer should not exceed 250 words.
The method of finding the 4th proportion when the 11. (a) At what rate percent per annum will a sum
other three are given is called ——— of money double in 8 years?
proportion. . Or
(a) simple ‘ (b) compound (b) Find compound interest on Rs. 10000 at 10%
. : p.a. for 2 years and 3 months, compounded
(¢) direct (d) indirect annually.
A pipe connected with a reservoir, emptying it is 12. (a) A canbuild a wall in 30 days, while B alone
known as can built it in 40 days. If they build it
together and get a payment of Rs. 7000, -
(a) inlet (b) outlet, what is B’s share?
(¢ full (d) partly full Or
Page3 Code No.:30357 E Page4 Code No.: 30357 E

[P.T.0]




13.

14.

15.

18.

19.

(b)

(a)

()

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

A and B together can complete a piece of
work in 12 days, B and C can do it in 20
days and C and A can do it in 15 days.
A,B and C together can complete it in how

many days?

Walking at 7/8 of its usual speed, a train is

10 minutes too late. Find its usual time to
cover the journey.

Or

Tow trains approach each other at 30 km/hr
and 27 km/hr from two places 342 km apart.
After how many hours will they meet?

If 20 men can build a wall 112m long in 6
days, what length of a similar wall can be
built by 25 men in 3 days?

Or

5 men or 9 women can do a piece of work in
19 days. In how many days will 3 men and 6
women do it? '

Two pipes A and B can fill a tank in 24
hours and 30 hours respectively. If both the
pipes are opened simultaneously in the
empty tank, how much time will be taken by
them to fill it.

Or

Page5 Code No.:30357E

A can do a piece of work in 10 days while B
alone can do it inl5 days. They work
together for 5 days and the rest of the work
is done by C in 2 days and the rest of the
work is done by C in 2 days. If they get
Rs. 4500 for the whole work, how should
they divide the money?

A and B are two stations 390 km apart. A
train starts form A at 10 a.m. and travels
towards B at 65 kmph. Another train starts
from B at 11 a.m. and travels towards A at
35 kmph. At what time do they meet?

Or

A train traveled distances of 10 km, 20 km
and 30 km. At speeds of 50 km/hr, 60 km/hr
and 90 km/hr respectively. What is the
average speed of the train?

If 8 men working 9 hours a day can build a
wall 18 m long 2 m broad and 12 m high in
10 days, how many men will be required to
build a wall 32 m long, 3 m broad and 9 m
high by working 6 hours a day, in 8 days.

Or

8 women can complete a work in 10 days and
10 children take 16 days to complete the
same work. How many days will 10 women
and 12 children take to complete the work?

Page 7 Code No.:30357E

16.

17.

20.

(b)

A pipe can empty a tank in 40 minutes. A
second pipe with diameter twice as much as
that of the first is also attached with the
tank to empty it. The two together can empty
the tank in how much time?

PART C — (5 x 8 = 40 marks)

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

Each answer éhould not exceed 600 words.

(a)

(b)

(a)

(a)

(b)

What annual instalment will discharge a
debt of Rs. 4600 due in 4 years at 10% p.a.
simple interest?

Or

The difference between compound interest
and simple interest on a certain sum at 8%
p.a. for 2 years is Rs. 240. Find the sum.

A and B can do a piece of work in 12 days;
B and C can do it in 15 days while C and
A can do it in 20 days. In how many days
will they finish it working together? Also, in
how many days can A alone do it?

Or

Page 6 Code No.:30357 E

A tap can fill the tank in 6 hrs. After half the
tank is filled, three more similar taps are
opened. What is the total time taken to filled
the tank completely?

Or

Two pipes can fill a cistern in 14 hours and
16 hours respectively. The pipes are opened
simultaneously and it is found that due to
leakage in the bottom it took 32 minute more
to fill the cistern When the cistern is full, in
what time will the leak empty it?

Page8 Code No.:30357E
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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fourth Semester
Mathematics

Skill Based Subject — TRIGONOMETRY, LAPLACE
TRANSFORM AND FOURIER SERIES °

(For those who joined in J uly 2017 onwards)

Time : Three hours Maximum : 75 marks

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

Choose the correct answer :

1.  The value of (cosf-+isin ) is—
(@ o0 ® 1

(©) cosnB+isinnd (d) sinnd +icosng

1 .
If cos@+isin@=x, then the value of x+—x- is

(@) 2cosd () 2ising

“(¢) 2icosd d) 2siné

The value of 2sinhxcoshx is

(@ 0 ® 1
(¢) cosh2x (d) sinh2x

The value of loge(x+ Vx? +1) is ———

(a) sinhx (b) coshx
(¢ sinh'x (@ cosh™'x

The value of L(1) is

1 1
() ; ‘ () s
© = @ 0

S

1 ;
The value of L‘l[ } is

_(s+ci)2r
@ e ®) e
© et @ e

Page2 Code No
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~1

o

10.

11.

The value of L{te™)

1 1
@ pps ®) Geo)

g P —
« s+a « (s+a)?

[ 2 _
The value of L“l 3}
(s-a)

(@) te™ ® e
(© (d %
The function tanx is periodic with period
@ O ® 27
© = (d 3
Which one of the following is an even function?
(a) =x ®
(¢) sinx (d e +e"

PART B — (5 x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words.

sin 60

(a) Express in terms of cosf?.

sinf

Or
(b) Expand cos®d of

multiples of 6.
Page3 Code No.: 20077 E

in series of cosines

13.

14.

(@)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that sinh™' x = log,(x +yxis] J

Or
Find log(1-1).
Find L(sin®2).

()rl

Find L"tﬁﬂ - ]
(s +a”)°

-

Evaluate Ie’:‘ sin3tdl .

0
Or
: 4l 1+2s
Find L ————1|.
(s+2)°(s=-1)" |
Express f(x)=x as Fourier series in
- <XLT.
Or
Obtain the half range sine series for ¢* in

[0,1).
Code No.: 20077 E
[P.T.0)]
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PART C — (5 x 8 = 40 marks) : ' 2
19. (a) Solve the equation %L% + 2%— 3y =sint

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

Each answer should not exceed 600 words. given that y= %Jti =0 when t=0.
ah bk .
16. (a) Prove that -2 2% _g2_p?,
@ cosf sind ¢ ) ’ ) Or
Or : (b) Solve "the equations 3%+%+2x =1,
Show that .
®) 2 d—x+4iy-+3y=0 given x=0=y at t=0.
sin®@cos® @ = dt dt
1 20 (@ Explain the Fourier series for odd and even
27 (sin86 + 2sinh 6602 sin 46 — 6 5in 26) ~ functions.
17. (@) If coshu =secf, show * that Or
) z O ' (®) Prove that
u=logtan| Z+2|. 2 4 2x cosdx
4 2 . lsinxl=———(cos—+———+---).
T 3 15
Or :

(b) Find the general value of log(_a)(—:‘Z).

18. (a) Find (i) L(cosat) (ii) L(sinhat).

Or
() Prove that L'l[log—zi_—i} =_Zs1_tnh£.

Page5 Code No.:20077E Page6 Code No.: 20077 E |
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M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Mathematics — Core
ANALYSIS —1II
(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 fe®R(a)and geR(a)on [a, b] then fge

(a) R*(@)

(b) R(e)

(©) R(a?)

(d) None of these



feR(a)if

(a) f1s continuous on [a, b]
(b) fis monotonic on [a, b]
(c) fis bounded on [a, b]
(d) none of these

lim lim(cos(m! 2z )" =

(@0 (b) 1
() -1 (d) none of these

Let f,(x)=n%x(l-x2) (0<x<1,n=1,23,.).

Then % is the value of

() limf, (x) () lim [ £, (x)dx
(c) I(}Lim f, (x))dx (d) none of these

If A has the property that fe A whenever f, € A
(n=1,2,3,..) and f, —» f uniformly on E, then A
is said to be

(a) uniformly closed (b) pointwise closed
(c) closed (d) none of these
Page 2 Code No. : 6837



j(l —xZde is
-1

(a) less than L (b) equal to L

Jn Jn

(c) greater than 1 (d) none of these
Jn

Let K be compact and let f,e ©(K) n=1,2,3, .....

{f.} contains a uniformly convergent subsequence
is
(@) {f,} is pointwise bounded

(b) {fn} 1s equicontinuous on K

(c) Both (a) and (b) are true
(d) Neither (a) nor (b) is true

Suppose the series iCnx” converges for ||x||<R
0

then Z:nCnx"_l converges in
1

(@) [—%%} b) (-2R.2R)

(©) (-R,R) (d) None of these

Page 3 Code No. : 6837
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V4 V4
© \/; @ 5

10. The sequence of complex functions {g,} is said to

be orthonormal if

b b

@ [g,(xfdx=1 b [¢,(c)dx =1
b ) b

© [lp. () dx=1 @ [ (x)dx=1

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

11. (a) State and prove fundamental theorem of

Calculus.

Or
(b) Prove that fe ®R(a) on [a, b] if and only if for

every £>0 there exists a partition P such
that U(P-f~a) - L(Pf-a) <e.

Page 4 Code No. : 6837
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12.

13.

14.

(a)

(b)

(a)

(b)

()

(b)

Prove that the limit of the integral need not be
equal to the integral of the limit even if both
are finite.

Or

State and prove the Cauchy Criterion for
Uniform Convergence.

Let o be monotonically increasing on [a, b].
Suppose f, e R(a) on [a, b] for n=1,2,3, ...
and suppose f, — f uniformly on [a, b], prove

b b
that fe ®R(a) on [a, b] and j fde=lim|fde.

a

Or

If K is a compact metric space, if f, € &(K) for
n=1,23,... and if {f,} converges uniformly

on K then show that {f,} is equicontinuous on
K.

Let @ be the uniform closure of an algebra A
of bounded functions. Then show that @ is a
uniformly closed algebra.

Or

oo

Suppose XC, converges. Put f(x)=2C x"

n
n=0

oo

(-1<x <1). Then show that linllf(x): ZC

n
n=0

Page 5 Code No. : 6837



15. (a) If f(x)=0 for all x in some segment J then
show that limSy(p:x)=0 for every xe o .

Or
(b) If x>0 and y > 0 then show that

1

J‘tx—1 L-¢)dt = T()r(y)

0 F(x+y) '

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

16. (a) Suppose fe R(a) on [a, b], m<f<M, ¢ is
continuous on [m, M] and A(x)=¢(f(x)) on
[@, b]. Then show that he R(a) on |[a, b].
Or

(b) Assume «a 1s increased monotonically and
a'e® on |a,b]. Let f be a bounded real

function on [a, b]. Then prove that fe R(«)

b b
if and only if fo'e ® and j fda = j £ )er () .
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17.

18.

(a) Suppose {fn} is a sequence of functions,

differentiable on [a, b] and such that {f,(x,)}
converges for some point x, on |[a, b]. If {f,'}
converges uniformly on [a, b], then show that

{fn} converges uniformly on [a, b], to a
function f, and f'(x)=1limf,'(x) (a <x <b).

Or

(b) Prove that there exists a real continuous

function on the real line which is nowhere

differentiable.

(a) If 9 1is continuous on [a, b] then prove that y

b
is rectifiable and A(y)= [|y'(t)d|.

Or

(b) Let {fn} be a sequence of functions such that

f, — f uniformly on E in a metric space. Let x

be a limit point of E. Then show that
limlim £, (¢)=limlim £, ().
t—x n—eo n—oo {—5x

Page 7 Code No. : 6837



19. (a) State and prove the Stone-Weierstrass

theorem.

Or
(b) Given a double sequence {aij}(i=1, 2,3,..),

(j =1, 2, 3, ), suppose that i‘aij‘ =b

=1
(i=1,2,3,..) and Zb, converges. Then prove
that

iiaij = iiaij .

i-1 j=1 j=1 i=1

20. (a) State and prove Parseval’s Theorem.

Or

(b) Define gamma function. Prove that if f is a
positive function on (0, oo) such that @)

f(x+1) ( ) (11) f( )=1 (111) logf 1s convex
then show that f(x)=T(x).
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Sc. (CBCS) DEGREE EXAMINATION, APRIL 2022
Second Semester
Mathematics — Core
DIFFERENTIAL GEOMETRY
(For those who joined in J uly 2017 onwards)

te : Three hours Maximum : 75 marks

PARTA —(10x1=10 marks)
Answer ALL questions.

Choose the correct answer :

A regular vector valued function of class m is
called a

(@)  curve of class m

(b) pathofclass m

(c) differentiable function of class m

(d) function of class m

For the paraboloid x =u, y=v, 2z =42 — 2 , E is
‘a) —duv ®b) 1+40?

© 1+4u* d) w?+0?

Pdu?® +2Q

dudv + Rdv? = 0 are orthogonal on a surface, if
ind only if

2) ER-2FQ+GP=0
b) ER+2FQ-GP=0
¢ ER-2QF-GP=0
Q) ER-FQ+GP=0

[he two directions given by

\ necessary and sufficient condition for a curve
t=u(),v=u(t) on a surface r= r(u,v) to be
eodesic is that

a) Ua—j_v—i-V—a-Z:O
ov ou

)] U£~V£=O
ov ou

I
ov ou
D U—V~a—1_1=0

ou
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10.

11.

The point P on the curve for which 7" = 0 is called
(a) a singular point

(b) acentral point

(¢)  apoint of inflexion

(d) anordinary point

A curve which lies on the tangent surface of C and
intersects the generator orthognoally is called

(a) an evolute )

an involute

(¢) abase curve (d) an orthogonal curve

The osculating plane at P has
with the curve at P.

contact

(a) four point

(b) at least four point
(¢) three — point

(d) two - point

An ordinary point is defined as one for which rank

[xl X zl) .
is
Xo Yo 2,

(@ 1 b)) 2
(© 0 @ 3
Page 2 Code No. : 5317

The mean curvature u is defined by

(@ wu=KJK, b) wu=K,+K,

© 2u=K, +K, (d) é,u:Ka+Kb

If ¢ is the angle between the principal normal n

to a curve on surface and its surface normal N,
then K is

(a) Ksing )]
(0 Ksecg (d)

Ktang
K cos @
PARTB — (5 x5=25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

() Find the arc length of one complete turn of
the circular helix r(u) = (a cosu, asin u, bu)

—0<u <o where a>0 and obtain the
equation of the helix with s as parameter.

Or

(b) Prove that a necessary and sufficient
condition for a curve to be a straight line is
that K =0 at all points of the curve.

Code No. : 5317
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12. (a)

(b)

13. (a)

(b)

14. (@)

(b)

18. (a)

(b)

19. (a)

(®)

Obtain the center C and radius R spherical
curvature at a point P on the given curve y .

Or

Define involute and evolute of a curve and
show that the involutes of a circular helix
are plane curves.

Show that a proper parametric
transformation transforms an ordinary point
into an ordinary point.

Or

Find E, F,G and H of the anchor ring

corresponding to the domain 0<u<2r,
O<v<irm,

On the paraboloid xz—y2=z, find the

orthogonal trajectories of the sections by the
planes z = constant.

Or

Prove that the curves of the family v° / u® =
constant are geodesics on a surface with
metric  vidu® —2uvdudu + 2u’dv® (u >0,
v>0).

Page 5 Code No. : 5317

(i) Show that the metric is invariant
under a parametric transformation.

(i) Find angle between parametric curves.

Or

If (I',m') are the direction coefficients
of a line which makes an angle n/2
with the line whose direction coefficients are

(I,m), then prove that l'=——11?(Fl+Gm),

m' = (El+FM).
H

(@) Prove that the two directions given by
Pdu? +2Qdudv+ Rdv* =0 are
orthogonal on a surface if and only 1if

ER-2QF +GP=0.

(i) Also prove that if 0 is the | angle
between the two curves, then
2H(Q" - P

tan@ = .
ER-2FQ +GP

Or
Prove that any curve u=u(t), v=u(t) on a
surface r =r(u, v) is a geodesic if and only :f

the principal normal at every point on the
curve is normal to the surface.

Page 7 Code No. : 5317

15. (a) Define the geodesic curvature prove that the
geo desic curvature vector of any curve 1s
orthogonal to the curve.

Or
() With usual  notations, prove  that

B Ldu? + 2Mduduv + NdN*
" Edu®+ 2Fdudv + GAN? )

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.
16. (a) Calculate the torsion and curvature of the
cubic curve r = (u, u®, u’).

Or

(b) State and prove Serret — Frenet formula.

17. (@ If r=r(s) is the given curve ¥, prove that

the center C and radius R of spherical
curvature at a point P on y are given by

C=r+pn+opb, R=Vp2+02p'2 .

Or

(b) Show that a necessary and sufficient
condition for a curve to be helix is that the
ratio of the curvature to torsion is constant
at all points.

Page 6 Code No. : 5317

20. (a) State and prove Liouville’s formula.

Or

() If K is the normal curvature in a direction
making an angle with the principal
direction y = constant, then prove that
K=K, cos’y +K,sin’y where K, and
K, are principal curvatures at the point P

on the surface.

Page 8 Code No. : 5317
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :
Let P = {0, 0.2, 0.8, 0.9, 1} be a partition of [0,1]
which one of the following is refinement of P
(@) {0,0.2,0.7,09, 1}
®) {0,0.2,0.6,0.8, 093, 1}
(¢) {0,02,03,0.4,08,09, 1}
(@ {0,0.2,0.8,0.7,0.8, 1}

If K is compact, if f, e 8(K) for n=1, 2, 3.,,, and
if {f,} is ————— and on K then
{f,} is uniformly bounded on K.

(a) pointwise bounded and continuous
(b) pointwise bounded and equicontinuous
(c) continuous and differentiable

(d) a sequence of continuous and bounded

functions
, 2
Let f,L(x)fm (0<x<1, n=123,..)
then £,(1/8) is
(@ O ® 1
() o @ 8

The set of continuous functions on [a,b] is the
uniform closure of the set of polynomials on [a,b].

This statement is known as
(@) Lagrange theorem

) Weierstrass theorem
(¢) Stone’s theorem

(d) Cauchy’s theorem

Page 3 Code No. : 5315

10.

11

f e R(a) on [a,b] if and only if for every & >0
(a) U(P,f,a)-L(P,f,a)<¢ for every partition
‘P
(b) there exists a partition P such that
U(P7f’a)—L(P)f;a) <é&

(c) there exists a partition P such that
L(P,f,a)-UP,[f,a) <&

@ L, f,a)-U(P,f,a)<e for every partition
P

m m=1,2,3,..
Let s,,= ; ,  then
’ m+n n=123,..

lim lims, , is

m—o n—>0

@ 1 | O

(© o @ o0

A sequence {f,} converges to f w.r.t. the metric of
&(X) if and only if

@ f,>fonX

() f is continuous on X

© f,— [ uniformly on X

(d) £, and f are continuous on X

n

Page 2 Code No. : 5315
1im(1 + ﬁj =7
n—«w n
(@ e by e"
() e @ 1
The Dirichlet Kernel Dy (x) is also equal to
@ sin(N +1)x ®) sin(N +1/2)x
sinx sin(x/2)
© sin(N'+ 1/2)x @ sin.(N +1)x
sinx sin(x/2)
The value of I'(1/2) is
(a) 2 o) 1
© 7 @

PARTB — (5 x5=25 marks)

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

() If P*is a refinement of P, prove that
LP, f, )< L(P*, f, a).
Or
() If f is monotonic on [a, b] and if a is

continuous on [a, b], prove that f € R(a).

Page 4 Code No. : 5315
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12.

13.

14.

17.

18.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(@)

(b)

Assume o

and

Give an example to show that a converge

series of continuous functions may have =

discontinuous functions sum.

Or

State and prove the Weierstrass test for

uniform convergence.

Let a be monotonically increasing on [a, &1
suppose [, e R(x) on [a, b] for
n=1,2, 3,... and suppose f, — [ uniforml:

on |a, b]. Prove that f, e R(a) on [a. bt

and []‘fda :}ng.} l]fnda .

Or
If K is compact, if f, e 8(K) for n=1,2,3..
and if {f}

equicontinuous on K, then prove that {f,} =

uniformly bounded on K.

is pointwise bounded and

Define an algebra and the uniform closure of

an algebra. Let (B be the uniform closure ot

an algebra (A of bounded functions. Prove
that (B is a uniformly closed algebra.

Or

Page 5 Code No. : 5315

increases monotonically and
a'e /R on [a,b]. Let f be a bounded real

function on [a,b]. Prove that fe R(a) if

only if fa'ep and show that

b

b
j fda = j f(x)a' (x)dx .

If ' is continuous on [a, b], prove that y is

b

rectifiable and A (y) = j b 0)|dt .

a

Or
Suppose f, — f uniformly on a set £ in a
metric space. Prove that
limlim £ (t) =limlim £, (¢) .
t—>x n-s0 n—-a i-»x .

Prove that the exists a real continuous
function on the real line which is nowhers
differentaiable.

Or

If {f, is a pointwise bounded sequence of
complex functions on a countable set
prove that {f, } has a subsequence {f, } suck

that {f, (x)} converges for every x e F'.

Page 7 Code No. : 5315

15.

16.

19.

20.

(b)

(a)

(b)

Suppose e, converges.
f(x) = chx”(—l <x<l) prove
n=0

lim ) =2 .

Define the Dirichlet Kernel D, (x) and show

that DN (x) — _SLIL(‘_)\H_—I/ZL)_
sin(x/2)
17 ,
sy(f; )= [f(x- ) Dy()dt.
2m
Or
If x>0 and v >0, prove
1 -
ferta-eyde = TG
M Mx+ y)

PART C — (5 x 8 = 40 marks)

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

(a)

()

(b)
(a)

(b)

It /i, f,e R(a) on |a,b], prove that f, +f,,
cfie R(ay for every constant ‘¢
b b s
[(fi+fda= [fda+ [fda,

b

[cfda :cbfflda.

a

Or

Page 6 Code No. : 5315

If f is a continuous complex function on
[a, b], prove that there exists a sequence of -

polynomials p, such that }IH)E P (x)=f(x).
Or

State and prove Taylor's theorem.

Suppose @,,Qq,,..,a, are complex numbers,

nzl, a,#0.P(2)= iakz’*’ . Prove that

P(z)=0 for some compIex numberz.

Or

If / is a positive function on {, o) such that
Q) fle+D=xaf(x) () f(1)=1 @i)logf is

convex, prove that f(x)=1"(x).

Page 8 Code No. : 5315
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
hoose the correct answer :

the complex number C are normed linear space

en
) el =l ®) o] =

el @ e 2|

x and y are orthogonal in an inner product

ace, then
@EnN=ldy] ® (=0
(%,9) =1 @ @<l

. orthonormal set in a Hilbert space H consists

orthogonal vectors
mutually orthogonal unit vectors
orthogonal unit vectors

none of these
> Bessel's inequality is
Heel 2l © el <|f
Zxe] > o @ Fwel < |

- operator T on H is unitary then

TT*=1 b)) TT*=T*T=]
TT*2T*T (d) None of these
Page 3 Code No. : 5330

10.

11.

12

A normed linear space has one of the following
property

@ o =lofld @

© x| <o ] @ o] 2 |a ||

The conjugate space of a normed linear space is
(@) linear space

(b) normed linear space

(¢) banach space

(d) none of these

A banach space B is reflexive iff
(@ B is not relfexive

(b) B* is symmetric

() B isrelfexive

(d) B* istransitive

A mapping T — T * then (a7, + AT,) * g

@ I ®) ol *+pT,*
© oI +p7T, d o, *+pT*
Page 2 Code No. : 5330

If det([e;])= 0 iff
(@ [a;] is singular
() [a;] is non singular
(©) [e;] identity matrix
(d) none of these
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a) State and prove Minkowski’s unequality.

Or
(b) Prove that if M is a closed linear subsapce
of a normed liner space N and X, is a

vector not in M, then there exists a
functional f; in N* such that fo(M)=0

and f,(x,)#0.

(a) State and prove closed graph theorem.

Or

(b) If P is a projection on a Banach space B,
and if M and N are its range and null space,
then M and N are closed linear subspaces of
Bsuchthat B=M @ N — prove.

Page 4 Code No. : 5330
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13.

14.

17.

18.

19.

(@)

()

()

(b)

(a)

(b)

(@)

(b)

@)

(b)

If B is a complex banach space whose

norm obeys the parallelogram law, and if an’

inner product is defined on B by

2

4(x,y) = ”x + y“2 —"x - y“2 + L”x +iy - L"x -1y

then prove that B is a Hilbert space.

Or

If M is a closed linear subspace of a Hilbert

space Hthen H=M ® M" - prove.

Let {e,,e,,..,e,} be a finite orthonormal set

in a Hilbert space H. If x is any vector in

H, thenil(xiei )|2 < I|x||2 further
=1

x— Z(xiei)ei Le; foreach j.—Prove.
i1

Or

Prove that if A, and A, are self-adjoint
operators on H , then their product A, A4, is
self-adjoint iff A /A, = A,A,.

Page 5 Code No. : 5330

State and prove open mapping theorem.

Or

Prove that if N is a normed linear space,
then the closed unit sphere in S* in N * is
a compact Hausdroff space in the weak
topology.

State and prove uniform boundedness

theorem.

Or

A closed convex subset C of a Hilbert space
if contains a unique vector of smallest
norm — prove.

Let H be a Hilbert space and let f be an
arbitrary functional in H *. Then prove that
there exists a unique vector y in H such that

f(x)=(x,y) forevery x € H .

Or

If A is a positive operator on H, then prove
that If A is an singular in particular,
I+T*T and I +TT * are non-singular for
an arbitrary operator T on H.
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15. (a)

(b)

If P is the projection on a closed linear

. subspace M of H then M is invariant under

an operator T' < TP = PTP - Prove.
Or

It T is normal, then the M,'s are pairwise
orthogonal.

PART C — (6 X 8 = 40 marks)

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

16. (a)
(b)
20.  (a)
(b)

If N and N' are normed linear spaces, then
the set B(NN, N') of all continuous linear

transformations of N and N' is itself a
normed linear space with respect to point
wise linear operations and the norm defined
by ||T|| = sup{”T(x)" : qu < 1} further, if N' is a
Banach space, then B(NN, N') is also a
Banach space — Prove.

Or

Let M be a liner subspace of a normed linear
space N and let f be a functional defined on
M. If x, is a vector not in M, and if

M,=M +[x,] is the
spanned by M and x,, then prove‘ that f can

linear subspace
be extended to a functional £, defined on
M, such that ”fo" =||fu

Page 6 Code No. : 5330

If N, and N, are normal operators on H

with the property that either commutes with
the adjoint of the other, then prove that
N, + N, and NN, are normal.

Or

If P is a projection on H with range M and
null space N then M LN & P is self-

adjoint and N = M* - Prove.
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PART' A — (10 X 1 = 10 marks)
Answer ALLL guestions.

Choose the correct answer :

1. The normed linear space N is a space
with respect to the metric d defined by

d(x,y)= “.\' - yﬂ

(a) Metric (b) Complete
{c) Hilbert (d) Inner
7. The value of T%* = .
(@) T (b) T
© T (d 1

8. The operator Tis self adjoint if A =

(a) A o 4
(c) A* (d) A**

9. The value of det(1) =
(a) O (b) 1
(c) -1 (dy 2

¥

10. det(T)=0 if and only if T'is ..

(b) unitary
(d) self adjoint

fa) singular
(¢) non singular
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing cither (a) or (b).

11. (a) Prove that if M is a closed linear subspace of a
normed linear space N and x, is a vector not

in M, then there is a functional /; in N* such
that f,(M)=0 and f(x,)#0. .

Or

Page 3 Code No. : 6022

ro

12,

13.

The spaces R and C the real numbers and the
complex numbers  are  the gimplest of all
4PACOR

(b) Hilbert
(d) None

(n) Complex
() Normed linear
The conjugate’ space of N* is called as
conjugate.

(b) dual of N

(d) first

(n) second
(¢) third
The isometric isomorphism x— F, is called the

of N into N**.
(a) banach

(¢) surjective

(b) natural imbedding
(d) injuctive

A ———— sgpace is a complex banach space
whose norm arises from the inner product.

(a) Hilbert (b) Banach
(c) Inner product (d) Banach algebra

A set in a Hilbert space H is a non
empty subset of H which consists of mutually
orthogonal unit vectors.

(a) Hilbert (b) Empty

(¢) Orthonormal (d) Banach

Page 2 Code No. : 6022

(b) Let Nand &' be normed linear spaces and Ta
linéar transformation of N into N'. Then
prove that the following are equivalent,

(1) 7T'is continuous

(i) Tis continuous at the origin

(iii) There exists a real number K >0 with
the property that |7 (x)|<&fx| for every x
in N,

(iv) 1f 8 {x: x| <1} is the closed unit sphere

in N, then its image 7(S) is a bounded set
in N'.

(a) Prove that if n is a normed lincar space then

the closed unit sphere S* in N* is a compact
Hausdorff space in the weak* topology.

Or
(b) Prove that if B and B' are Banach spaces and
if T"is a linear transformation of B into &'

then T'is continuous if and only if its graph is
closed.

(a) Prove that if M is a proper closed linear
subspace of a Hilbert space H, then there
exists a non zero veetor z, in H such that
LM,

‘ Or

(b) Prove that if x and y are any two vectors in a

Hilbert space I, then [<x, p >i$ﬂx”ﬂyﬂ.

Page 4 Code No. : 6022
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11 {a) The adjoint operation T -»7* on B(H) has the 1.
following properties Prove them
@ (R4T)=neaTe
i) (aT)=ar*
i) ()0 =T, 07> =7
Or
(b) Prove that if T'is an operator on /1, for which
(Tx, x) = 0 for all x then T=0.
15. (a) Prove that an operator 7' on H is unitary if
and only if it is an isometric isomorphism of I
onta itself. 18.
Or
(b) If T is normal, then prove that the Mi's are
pairwise orthogonal.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Let M be a closed linear space of a normed 19

linear space N. If the norm of a coset M in
the quotient space N/M is defined by
H.\‘ *Ml‘ = infﬁ]x + m“:m € M} then prove that
N/M is a normed linear space.

Or

(b) State and prove Hahn banach theorem.
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(b) Prove that if {e,} is an ortho normal set in a
Hilbert space H, and if xis an arbitrary vector
in H then x—Z(x,e,)e, Le, for each .

90. (a) Prove that if B={e,} is a basis for H, then the
mappingT —[T], which assigns to each
cperator T' its matrix relative to B, is an
isomorphism of the algebra B (/) onto the
total matrix algebra 4,

Or

(b) () Prove that N”H:ﬂNﬂf if N is normal
operator on I,

(i) Also prove that if T'is an operator on H,
then T is normal iff its real and
imaginary parts commute,

— e

Page 7 Code No. : 6022

(n)

(b)

(a)

Prove that if Band & are Banach spaces, and
if T'is o continuous linear transformation of B
onto ', then 7'is an open mapping.

Or
If T is an operator on a nls N, then prove that
its conjugate T* defined by [r*(/)](e)= £(7(x))
i an operator on N* and the mapping 7 T*
is an isometric isomorphism of B (¥*) into
B (N*) which reverses products and preserves
the identity transformation.

Prove that if M and N are closed linear
subspaces of a Hubert space fl such that
M L N, then the linear gubspace M + Nis also

closed.
Or

Prove that a closed convex subset C of a
Hilbert space H contains a unique vector of

smallest norm.

Let H be a Hilbert space, and let { be an
arbitrary functional in I1*, then prove that
there exists a unique vector y in II such that
7(x)=(x, y) for every xin /1.

Or
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PARTA —(10x1=10 marks)
Answer ALL questions.
Choose the correct answer :

A space having a countable dense subset is called
a

(a) Lindelof space (b) Separable space
(¢)  Hausdorff space (d) Regular space

Which one of the following is not true

(@  Aregular space is Hausdorff

() A normal space is regular

(© A hausdorff space is regular

(d) A product of regular spaces is regular

If we divide the internal [-r, r] into three equal

intervals of length éz—r , then the middle interval is
@ [— r, %r] ) E r, rJ
ror 1
K T - d 1
©) [ 3 3] (d) [3r rjl

Jiven a set A that is strictly partially ordered, in
vhich every simple ordered subset has an upper
ound, A4 itself has a maximal element
his result is known as.

a)  Urysohn lemma

b)  Zorn’s lemma

) Tube lemma

1)  The sequence lemma

- collection B of subsets of X is said to be
untable locally finite it B can be written as

) the countable union of collections B, each of
which is locally finite

) the countable union of open sets

) the countable union of no where dense
* subsets

) the countable union of collections B, each of
which is locally connected

Page 3 Code No. : 5333

10.

11.

12.

Let X be a well-ordered set. Then every interval
of the form (x, y] is

(@) closedin X
(b) openin X
(¢)  neither open nor closed in X

(d)  both open and closed in X

Consider the two statements

A : A normal space is completely regular

B : A completely regular space in regular. Then
(@) Both A and B are true

(b) Neither A nor B is true

(¢)  Adis true but B is not true

(d)  Ais not true but B is true

Every —— space X with a countable basis
is metrizable,

- (@) Hausdorff (b) Normal
(¢) Regular (d) Topological
Page 2 Code No. : 5333

The interior of @ as a subset of R is

@ ¢ b)) @

© R-Q @ R

The interior of @ x R as a subset of R
() RxR b) QxR
© @xQ d ¢

PARTB —(5x5=25 marks)

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

Each answer should not exceed 250 words.

(@ Suppose that X has a countable basis.
Prove that évery open covering of X
contains a countable sub collection covering

X.
Or
(b) Prove that a subspace of a regular space is
regular.

(@) Show that every compact Hausdorff space is
normal,

Or

(b) Define a completely regular space. And Show
that a normal space is completely regular
and a completely regular space is regular.

Page 4 Code No. : 5333
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13. (a) Let X be a compact Hausdorff space. Show
that X is metrizable if and only if X has a

countable basis.

Or

(b) Show that the Tietze extension theorem
implies the Urysohn lemma.

14. (@) LetAbea locally finite collection of subsets
of X . Prove that the collection B of the
closures of the elements of A is locally finite.

Or

(b) Show that if X has a countable basis, a
collection A of subsets of X is countably

locally finite if and only if it is countable.

15. (a) Define a Baire space. Give an example of a
topological space which is not a Baire space

(with justification).

Or

() Prove that any open. Subspace Y of a Baire
space X is itself a Baire space.

Page 5 Code No. : 5333

19. (a) State and prove Tychonoff theorem.

Or

(b) Let X be a metrizable space. If A is an
open covering of X, prove that there is an
open covering & of X refining of that is
countably locally finite.

20. (@) If X is a compact Hausdorff space of a
complete metric space, prove that X is a
Baire space.

Or
() Let X be a space; let (Y,d) be a metric
space. Let f,:X—>Y be a sequence of
continuous functions such that f.(x) = f(x)

for all xe X where f:X->Y. If X isa

Baire space, prove that the set of points at
which f is continuous is dense in X .

Page 7 - Code No. : 5333

PART C — (5 % 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Prove that a subspace of a second countable
space is second countable but a subspace of
Lindelot space need not be Lindelot.

Or

®) Let X bea topological space. Let one-point
sets in X be closed. Prove that X is regular
if and only if given a point x of X and a
neighborhood U of x, there is a

neighborhood V of x such that VcU.

17. (a) Prove that every regular space with a
countable basis is normal.

Or

(b) State and prove the Urysohn lemma.

18. (a) Prove that every regular space X with a
countable basis is metrizable.

Or

(b) State and prove Tietze extension theorem.
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T R [ TR — 2. Principle of virtual work

@ S FOx&=0 () 2 K" 0=a
ae No. : 5675 Sub. Code : ZMAE 21 ' '

© ., F“. 6, -0 (@ > Fl o= a
CBCS) DEGREE EXAMINATION, APRIL 2022

4. Yanonical mom tum is —————
Socond Semester ! Canonical momentum 1
: oT oL
Mathematics (a) P,=— ® P=—
. . ! oq; ' aqj
Flective — CLASSICAL MECHANICS
; . . ~ . oU or
“or those who joined in July 2021 onwards) (c) e @ P =
J aq ) 7 aqj
J
Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks) 5. The generalized momentum conjugate 1o & cyclic
co-ordinate is -
Answer ALL questions. . .
{a) =zero (b) negative
‘hoose the correct answer ! (c) positive (d) conserved
qngule oment f a particle ———— . s ' .
ngu f mo rfn um ol a par m»_e’ - 6. [f system is spherically symmetric, the
i) L=7.P by L=rxP components of — —— are conserved.
gy . P=0 (d) 7x P=0 (a) Linear momentum
f the total external force is zero, the total linear (b)  Energy
nomentum is —————"" (¢) Angular momentum
a) Conserved (by Zero (@) Kinetic energy
¢) Negative (d) Positive
Page 2 Code No. : 5673
) . oL PART B -— 5% 5= 25 marks)
lf q; 1s cyclic, then 3 = _ : ( > 21 >
q; . . A .
/ Answer ALL gquestions, choosing either {(a) or (b).
(a) zero by g,
11. (a) State and prove conservation theorem for the
(@ ~q; (d) conserved angular momentum for a particle.
For monogenic system, hamilton’s principle [ = Or
- (b) Explain the types of constraints.
ta t
(a) J(T +V)di (®) J‘(TV) dt 12. (a) State and prove I¥Alembert's principle.
b h »
t Or
() O (d) J-(T ~-V)dt (b) Explain Atwood’s machine.

t

7 ‘ 13. (a) Explain about Hamilton's principle.
The position E, of the earth in its actual orbit

around the sun when its nearest to sun is called Or

T (b) Derive shortest difference between  two

(a) uphelian (b)  helicoid points in a plane is straight line by applying
(¢) center of orbit (d) perihelion Lagrange’s equation.

Anne drawn from planet to sun sweeps equal 14. (a) Explain about reduction to equivalent one
areas in equal amounts of time. This 18 ———— body problem.

(a) Kepler's second law ‘ ' 0"1"

() Kepler's third law X
b) P (b)y Prove that the central force of motion is

(©) Kepler's first law always motion in a plane.
(d) Law of time constrain
Page 3 Code No. : 5675 Page 4 Code No.: 5675
[P. 7.0}



16.

7.

{a) Discuss about the motion in time in Kepler's

problem.

Or

(by  Discuss about the Kepler problem : inverse

square law of force,
PART C — (5 x 8 = 40 marks)
Answer ALL guestions, choosing either (a) or (b).

{a) State and prove conservation theorem for the

linear momentum of a system of particles.

Or

() State and prove conservation theorem for the

angular momentum of a system of particles.

{a) Derive Lagrangean equation for holonomic

constraint,

Or

(b) Explain about applications of Lagrangian

formulation.

Code No. : 5675

Page b

18.

20.

(@)

(b)

(a)

()

(a)

(b)

Derive lagrange’s equation from the

Hamilton's principle.

Or

Discuss about some techniques of calculus of
variation,

State and prove virial theorem.

Or

Apply virial theorem, derive Boyle's law for
perfect gases.

Write a note on Laplace Runge Lenze vector.

Or

Derive the differential equation for the orbit.

Page 6 Code No. : 5675
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Code No. : 6374 Sub. Code : ZMAE 21

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022,

Sccond Semester

3.
Mathematics
IElective — CLASSICAL MECHANICS
(For those who joined in July 2021 onwards)
Time ; Three hours Maximum : 75 marks
PARTA—(10x1=10 marks) 1

Answer ALL questions.

Choose the correct answer :

I. The equation of motion is a differential equation of
order
(a) 3 (b) 0
(@ 1 (d 2

1 i ic ¢ aing expre
I there exist holonomic conatraing ¢xy

=

e —— logrecs of freedont,
(1) Hd (b) 40

(@ 146 (d) 160

. g .
The Lagrangian L is defined as

m T+V
b T-V
@ V-T
d TV

The equation Y 751, =0 is called

(a) th.e prineiple of virtual work

(b) the equation of motion

(¢) the Lagrangian equation

(d) the Maxwell equation

Page 2 Code No

waed 1
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The total length of any curve going between

points L and 21s

T | N2
(b) '. /1-—(—3—-} -dx

X 12
© | 1;(‘1—1] ]dx

i
A\
X2 iy dy dy 2
o [@E) =
For any parametric family of curves

J ()= ff (ol a)y (=, a): x)dx the condition for

X

obtaining a stationary point is

(@ [ﬂ' - (ﬂj ~0

dx i do
dJ) dJ

o @)oo (2 o
da)—l’=0 () da J,__n

Page 3 Code No. : 6374

9

10.

The areal velocity is

(a) n0 (h) ‘171’2/)

4

(c) ‘];r"' 0 d)y rto

Consider a plot of V' against r for the specific case

of an attractive inverse square law of

forec

le . . - .
[ = -—. The potential energy for this force is
5

(a) V=2 (h)y V :—}L

r r

() V- X (dy V=0
; i

The eccentric anomaly i is defined by the relation
@ r=a(l+ecosy) (b) r-afl ~ecosy)

©  r=all-cosy) (d) y="7
.

The Kepler's equation is
(@) wit=y=esing (b) wt=yresing

(© wol-y=eccosy (d) wl=-y+ecosy

Page 4 Code No.: 6374
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(&

PART B — (5 x 5 = 25 marks)

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

(a)

(b}

(z)

(b)

(a)

State and prove the conservation theorem for
the angular momentum of a particle.

Or
chme a "*g'd body and show thart in a rigid
boay the internal forces do no work. What
can you say about the internal potential of
such body.

Obtain ;he Lagrange equations of motion for
a spherieal pendulum.

) Or
S .
L)er’:q\e t}~e Lagrange equation of motion of a
oead sliding on a uniformly rotating wire in
a

force-free space.

Sh.ow t_hat the shortest distance between two
points in a plane is a straight line.

Or

Explzain Braschistochrone problem.

Show that the central force motion of two
o , .
bodies about their center of mass can alwavs

be reduced to an equivalent one-bodv

problem. ’
Or

Page 5 Code No. : 6374

(b)

15. (a)

(b)

i

16. (&)

(b)

\nswer ALL questions choosing

Two particles move about ecach other in
circular orbits under the influence of
gravitational forces, with a period r. Their
motion is 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 r/-h@

Obtain the differential equation for the orbit
if the force law fis known.

Or

Prove that for the Kepler problem there
exists a conserved vector A defined by

— r
A=PxL-mk-—.
-

PART C — (5 » 8 = 40 marks)

ne either (a) or (b).

Stafe and prove the conservaton theerem for

the lincar momentum of a system of

particles

Or
(1) Explain holenomic and nonholonomic
constraints with suitable examples.
(1) State the two types of difficulties due to

constraints  in the  solution  of

mechanieal problems.

Code No. : 6374
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19.

(a)

(b)

(a)

(b)

(a)

(b)

Dervive Lagrange's equation of motion from
T’Alembert’s principle.
Or

Show that the kinetic energy of a system can
always be written as the sum of three

homogencous functions of the generalized

velocities.
Derive the Ruler-Lagrange dilferential
eguations, .
Or
Derive Lagrange’s cquations for non

holonomic systems.

State and prove Kepler's second law of

planetary motion.
Or
A particle moves in a central force field given

N “ﬂf
by the potential V = - where k and @
r

arc positive constant. Using the method of

the equivalent one-dimensional P““"”Lml
QJScuss the nature of the motion.

Page 7 Code No. : 6374

20,

(a)

(h)

Obtain the equation of motion for the
particle moving under the influence of a

central foree [ - < k/r*.

QOr
(i) For the Kepler's cquation
wl- - esiny prove that

Tie . u
tan 0/2 - — tan //
/ \/| ¢ yA

(1)  Derive the orbit equation for the Kepler
problem using  Laplace-Runge-lenz
veetor,

Pape 8 Code No. : 6374
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Code No. : 6381 Sub. Code : ZMAE 31

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Third Semester
Mathematics
Elective — ALGEBRAIC NUMBER THEORY
(For those who joined in July 2021 onwards)
Maximum : 75 marks

Time : Three hours

PART A — (10 x 1 = 10 marks)
" Answer ALL questions.
Choose the correct answer :
1.  Which of the following Diophantine equation
cannot be solved?
- (a) 6x+dly=22
() 14x-35y=93

(b) 33x+14y=115
(d) 1lx+13y=21

2% The linear Diophantine equation ax + bjr =c hasg
solution if and only if
(a) ged(a,0)lb (b) ged(a,b)lc

(¢) ged{c,b)la (d) clged(a,b)

A linear combination of integers @ and b is

(a) ab

(b) EJ.——b—, x and y are integers
ox oy .

() ab=1

(d) ax+by, x and 'y are integers

Let @ and b be integers, not both zero. Then a and
b are relatively prime iff there exists integers x
and v such that

4

(a) l=ax+by ®) 2=ax-+by A

(¢) ab=ax+by @ a—b="ax.-;563‘,;' -

The number of prime is _ ra
(a) finite 3 infinite
{¢) uncountable (d) 1729

Two integers a and b, not both of which’are zero,

are said to'be relatively prime if
®) aldb
(d bla

(ﬂ) ng(axb.):a
© eedlab)=1

Page 2 Code No. : 6381
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If a is a solution; of P(x)=0(modn) and

a = b(modn), then i

(a) ab is also a solution

(b) a+b is also a solution
(¢) a-b is also a solution

(d) b is also a solution

In n is an odd pseudo prime, then 2" —1 is’
(a) pseudo prime (b) prime

(c) irrational (d) not pseudo prime

"If m and n are relatively prime integers then

p(mn) =
(@) @(m)+p(n) () pm)] pl(n)

©  (m)=pn) @) g(m)p(n)

If p is a prime and a is any integer then a” -¢ is
(a) a multiple of p? (b) & multiple of p-1
() a multiple of 2p (d) a multiple of p

Page 3 Code No. : 6381

11.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

(a)

(b

(a)
(b)

(a)

(b)

Find all solutions in positive integer

5x+3y=52.

Or

If v and v are relatively prime positive
integers whose product uv is a perfect square,
then prove that w and v are both perfect

squares.

Prove that the equation x +2y%+42z% =9w°®
has no nontrivial solution.
Or

Determine the solution of the Dicphantine
equation x2 +3y% +52% +Txy+9yz +11zx =0.

For any positive real number x, prove that
\ xh _,+h
2] -2
(0011 Opy,ie) = et
ARy F Ry
Or.

Let Bz(ao,a,,az,,..) be a simple continued
fraction. Then a, =[d]. Further more if 8
denotes (au,al,az,..) then prove that
8=ay+1/6,.

Page 4 Code No. : 6381
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14,

15. -

(@)

()

(@)

Let ¢ denote any irrational number. If there

. , a .. -
18 0 rational number N with b21 such that
)

e A 1 a
¢ == <= then prove that — equal
l ol < 5 I , cauals one of

the convergents of the simple continued
[raction expansion of &, '

Or
If an irreducible polynomial p(x) divided a
product f(x)g(x), then prove that p(x)
divides at least one of the polynomials F(x)

and g(x).

Let m be a negative squarc-free rational
integer Prove : the field @(ym) has unitg t1,

and these are the only units except in the
cases m=-1 and m=-3. The units for g(;)

are £1 and +i. The units forQy/-3 are £1,

" (14=8)/2 and (-11473/2)

(b)

Or

Prove that the integers of any algebraic
number field form a ring.

Page 5 Code No. : 6381

16.

17.

18.

PART C — (5 x 8 = 40 marks)

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

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

FFind all solutions in integers of the
simultaneous equations 20x+44y+50z=10,

172+ 13y+112=19.

. Or
Find all integers x and y such that
147x + 268y =369.

Determine whether the
3x*+5y" +72* +9xy +11yz+132x=0.

equation

Or

Prove that the equation y* = x* +7 has no
solution in integers.

Prove that the equations hk;_; —h;_k; = (1)
(_l)i—l
kk

i7-1

and ;-1 = hold for i>1.

\

Or

Prove that the value of any infinite simple
continued fraction (a,a;,a,,...) is irrational.

Page 6 Code No. : 6381



19.

20.

(a)

(b)

(a)

(b

If a/b is a rational number with positive

k,

--2 for
n

<

denomina.torr such that ‘5—%

some n21, then b>k . In fact if
|éb - a| < |ék, = h,| for some n>0, then prove

that b>F,,,.

Or

Prove that any periodic simple continued
fraction is a quadratic irrational number and
conversely.

The norm of a product equals the product,
equals the product of the norms,
N(apB)=N(a)N(f). N(a)=0 iff a=0. The

norm of an integer in ‘E(\[E) is a rational

‘integer. If y is an integer in@(\/rz), then prove

that N(y) =Ii1’ iff ¥ is a unit.

Or .

Prove: that the fields ﬂI(\/r; ) for
m=-1,-2,-3,-7,2,3, are Buclidean and s0
have the unique factorization property.

_—

Page 7 Code No. : 6381



(6 pages)

Code No. : 6364 Suh. Code : ZMAM 11

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022. ;

First Semester
Mathematics — Core
ALGEBRA —1I

(For those who joined in J uly 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.:

1. A hoﬁlomorphism ¢ from G ini‘:o G is said to bé
an isomorphism if ¢ is

(b) unto

(d) bijective

2. Every subgroup of an abelian group is ——
(a) right coset

(a) one toone

(c) notone to one

(b) last coset

(¢) normal (d) not normal

=

In a group b’=e and aba'=qa* for some
a,beG. The order of a is

(@ 5 : ®) 10
© o (d) divisor of 10

Let G be a group and ¥ an automorphism of G . If
aeG isof order o(a)>0, then o(¢(a)) =

@ o ®) 1

© o(a) (d) o

If a=(; Z ?] and ﬂ:(; 2 ﬂ then affi=
123 12 3

& [1 3 2] ) (1 2 3)
123 1 2 3

© [3 1 2) @ (3 2 1)

If 0(G) = p* where p is a prime number then G is

(a) normal (b) left coset

(c) right coset (d) abelian

The value of 9¢, is
@ 18 ®) 8
(€ 32 (d) 36
Page 2 Code No. : 6364



8.  The number of p-sylow subgroups in G, for a
given prime is of the form

(@) 1+kp b) 1-kp

© kp @ Ltk

9. If ¢#1eG where G is an abelian group then
Dot (@)= ————

(@ 1 b) 2
© o @ o
10.. The number of non-isomorphic abelian groups of

order p*, p an prime, equals the number of
partitions of

@ ®) nl,

'

© n @ n-1
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (@ If-G is a finite group and N is a normal
subgroup of G, then prove that
o(GIN)=0(G)/o(N).

Or

Page 3 Code No. : 6364

12.

13.

14,

(b)

(@)

(b)

(@)

(b)

)

(b)

If ¢ is a homomorphism of G into G, then
prove that :

()  ¢(e)==e, the unit element of G .
() ) =¢@)! forall xe@G

Show that J(G) ~G/Z, where JG) is the
group of inner automorphisms of G, and Z is

the center of G.

Or

If H is a subgroup of G show that for every

. g<€G, gHg™" is a subgroup of G.

Prove that NV (a) is a subgroup of G.
Or

If o(G)= p" where p is a prime number, then
prove that Z(G)# (e).

Prove that n(k)=1+p+...+ p*".
Or

If p™ |o(G), p"*'o(G), then prove that G has

a subgroup of order p".

Code No. : 6364
[P.T.0.]
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15, (a) Let G be a group and suppose that G is the
Integral direct production of N,,...,N, . Let

T'=N,xN,x..xN,. Then prove that G and
T are isomorphic.
Or
(b) If G and G' are isomorphic abelian groups,

then prove that for every integer s, G(s), and
G'(s) are isomorphic.

PARTC—(5x8=40 marks)
Answer ALL questions choosing either (a) or (b).

16. (a) State and prove Sylow's theorem for Abelian

groups.
Or

) ‘Let ¢ be a homomorphism of G onto G with
kernel K, and let N be a normal subgroup of
G,N= {x eGlg(x)e 1\_7} Then prove that
G/N ~G /N, Equivalently.
G/N=(G/K)I(NIK).

17. (a) If G is a group, then prove that A(G), the set

of automorphisms of G, is also a group.
Or
(b) Let G be a finite group, T an automorphism

of G with the property that xT'=x iff x=e.

Suppose further that 7%=1 prove that G
must be abelian.

Page 5 Code No. : 6364

18.

19.

(a)

(b)

(a)

®)
(@)

®)

State and prove Cauchy theorem.
Or

Prove : 0(G)=Y O(G)

o(N(a))
runs over one element a in each conjugate
class.

where this sum

State and prove Sylow theorem.
Or

Prove that SP. has a p-sylow subgroup.

Let G be an abelian group of order p*, p a
prime. Suppose that G=d xAixiox g,
where each A;=(a,) is cyclic of ovder p",
and n,2n, 2..2n0,>0. If m is an integer
such that wn,>m=2n,,, then prove that
G(p'"): Byx..ox By xA  xaaxad where B,
is cyclic of order p™, genevated by af™* | for
i<t. The order of G(p™) is p", where

O
w=mty .

Or
Show that the two abelian groups of order
p" are isomorphic iff they have the same
invariants.

Page 6
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Code No. : 6365 Sub. Code : ZMAM 12

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First Semester
Mathematics — Core
ANALYSIS —1
(For those who joined in July ‘2021 onwards)

Time : Three hoﬁrs Maximum : 75 marks

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

Choose the correct answer :

1.  Any discrete metric space is’
(a) first category (b) second category
(¢) third category (d) none of these

2. Any discrete metric space having more than one

point is
(a) connected (b) finite
(¢ nullset - (d) disconnected

If the sequence {a,} is bounded and sequence {b,}
converges to zero then the sequence f{a,b,}

(a) diverges to + (b) divergesto —

(¢) convergestozero (d) none of these

Find lim sup a, for the sequence {a,}= )

@@ 1 () O
(e oo, (d) none of these

Applying Cauchy’s oot test the series

& n n .
> s
”=1(2n + 1]

(a) convergent

(b) divergent
(¢) neither convergent nor divergent

(d) both convergent and divergent

If the ni» term of a series is @, :M
‘ 3.5.7---2n-1
then lim —2-=
we Qg
® 1 ®) 2
1
= d) 0
© z @

Page 2 Code No. : 6365



=1

9.

10.

Which of the following 1is equivalent to
compactness in a metric space M?

(@) M is totally bounded

(b) DNl is complete

(¢) Every bounded subset of M has a limit point
(d) E\'er); infinite subset of M has a limit point

Which of the following subset of R is both compact
and connected?

(@ R (b) O, 1)
() [0,100] d Q

Let f be defined on [a, b]; if f has a local maximum
at a point x e (a,b), and if f'(x) exists, then f'(x)

@ 1 ®) 2

© 0 @ w

Suppose f1s differentiable in (a, b) if f '(x)= Oorall
x e (a,b), then fis

(@) monotonically increasing

(b) monotonically decreasing

(c) constant

(d) none of these
Page 3 Code No. : 6365

PART B — (5 » 5 = 25 marks)

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

11. (a) Show that the closed subsets of compact sets
are compact.

Or
(b) Let K be a positive integer. If {In} is a
sequence of k-cells such that

I,o1,.,(0h=123,), then prove that

ﬂ?I,l is not empty.

12. (a) Show that if p>1, Z:-z;

“n(logny
converges; if p <1, the series diverges.
Or
(b) Suppose {Sn} is monotonic. Then prove that »
{S,} converges iff it is bounded.

13. (@) If Zan =A, and an = B, then prove that
Z(an+b,‘):A+B, and Z:ca,l =CA for any
fixed c.
Or

Page 4 Code No. : 6365
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14.

" 15.

(b)

(a)

(b)

(2)

Prove :
@) the partial sums A, of > a, from a
bounded sequence;

@) bB2b2by 2w

Gi) limb, =0.

n—0

Let f be monotonic on (g, b). Then prove that
the set of points of (a, b) at which f is
discontinuous is at most countable. .

Or

Suppose [ is a continuous mapping of a
compact metric space X into a metric space Y

then. Prove that f (X) is compact.

If f and g are continuous real function on
[a, b] which are differentiable in (a, b), then

. prove that there is a point x € (a, b) at which

[f®)-f (@) & (x)=[g })-2()] f'(x).  Note

that differentiability is note required at the
end points.

Or

Page 5 Code No. : 6365

16.

17.

(b)

Suppose f is a real differentiable function on
[a, b] and suppose f' (a)<l< f (b) Then
prove that there is a point xe(a, b) such
that [ (x)= A. A similar “result holds of
course if f'(a)> f'(b).

PART C — (5 x 8 = 40 marks)

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

@

(b)

(@)

(b)

Prove that a subset E of the real line R' is
connected iff it has the following property: If
xeE,YeE,and x<z<y,then ze E.

Or

Suppose KcYcX. Then prove K is
compact relative to X iff K is compact

relative to Y.

Prove that the following :
G If {p,} is a sequence in a compact

metrix space X, then some sub-
sequence of {Pn} converges to a point
of X.

(i) Every bounded sequence in R*
contains a convergent subsequence.

Or

Prove that e is irrational

Page 6 Code No. : 6365
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18.

19.

(@)

(b)
@)

(b)

Suppose
@) Zm a, converges absolutely

n=0 "

@ D" a,=4,
i) > b,=B,
@) C, Y. @b (r=012 ).

Then prove that Zle C, = AB. That is, the

product of two convergent series converges,
and to the right value, if at least one of the
two series converges absolutely.

Or
State and prove Ratio Test.

Let f be a continuous mapping of a compact
metric space X into a metric space Y. Then
prove that f uniformly continuous on X.

Or

Let X, Y, E, f, and p is a limit point of E.
Then prove that limf(x)=q iff
xop

lim f (pn)= g for every sequence { "} in
n—o
E such that p, # p,limp, = p.

n—«

Page 7 Code No. : 6365

20.

(a)

(b)

Suppose f is continuous on [a, b], f' (x) exists
at some point x¢€|a, b], g is defined on an

interval I which contains the range of f, and
g is differentiable at the point f(x). If

h (L)= g(ft)(@st< b), then prove that h is

differentiable at x, and h'(x)= g' (f (x) ) f'(x).
Or

State and prove that L’ Hospital’s rule.
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First Semester
Mathematics — Core
ANALYTIC NUMBER THEORY
(For those who joined in July 2021 onwards)
Time : Three hot‘u's Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

. Ifnin,thenitiscalled __ property of
divisibility,
(a) reflexive
(b) symmetric
(¢) transitivity

(d) linearity

The series Z:;l 1/ p, is

(a) converges © (b) diverges

(¢) countable (d) uncountable

The value gp'(S) =

(@ 1 (M) 2
(©) 4 (d o
The notation for Mobius function is
@ o) ®) 7(n)
© f(n) (@) u(n)

The identity function I(n) = [L/n] is
(2) not multiplicative

(b) multiplicative

(c) completely mulfiplicative

(d) not corilplete

If any two functions f and g are multiplicative,
then —————— multiplicative

(@ fg ® flg
(¢) none of the above (d) both

Page 2 Code No. : 6366



10.

11.

The value of lim,_,, m(x) log =
x
(@ 1 b) 2
() 4 @ o
The average order of A(n) is
(@) 2 M) 1
(© 4 d o
The upper bound of z(n) =
1 n n
(@) 6logn logn
© 6—— - @ 2—=
logn log n
The value of lim,_,, logx _ _
7 logz(x) .
@ 0 ® 2
(© 4 (@ 1

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (2) or (b).
(a) Prove that every integer n > 1 is either a
prime number or a product of prime numbers.
Or '
(b) State and prove division algoritlim.

Page 3 Code No. : 6366

12. (a)
(b)
18. (@
®)
14 ()
®)

Prove that @(mn)= p(m)e(n)(d, ¢(d)) where
d = (m,n). Also prove that p(a) | (b) if | b.

Or

State and prove Mobius inversion formula.

Given f with (1) = 1. Then prove that f is
multiplicative and only if

if
f(Pf’,p?,---,Pf’) = f(P{")f(p'g’”)...f(pf') for all

primes p; and all integers o; 2 1.

Or

State and prove Generalized inversion

formula.

If x21, then prove that

z L =logx +C+ 0(lj Also prove that
nSX p, X

a+l

«_ X .
Zusx"' = a+1+0(x") ifaz20.

Or
For all x>1, show that
Z p(n) = -?’;w:z +0(x log x).
nsx T
Page 4 Code No. : 6366
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Z _p(_n)_ <1 with
nax n

15. (a) Forall x>1, p1'<-)ve that

equality holding only if x < 2.
Or '
(b) For x>2, show that
Zpsx [%] log p = x log x + 0(x) where the sum
is extended over all primes < x.
PART C — (6 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b)
16. (a) () State and prove Euclidean algorithm.
(1) If (4,b) = 1, then prove that (a'”, b") =1
foralln>1, k>1.
Or
(b) (i) Prove that n'+4 is composite if n > 1.

(i) Prove that every integer n > 1 can be
represented as a product of prime factors
in only one way, apart from the order of
the factors.

17. (a) State and prove the product formula for ¢(n).
' Or

(b) Define Mobius function and find the
relationship between Mobius function and
Euler totient function.

Page 5 Code No. : 6366

18.

19.

20.

(a) Define Liouville’s function and for every n = 1

and prove that
_[1, ifnisasquare
Zdl" Ad) = {0, otherwise
Or
(b) State and prove Generalized Mobius inversion
formula.

(a) Prove that the set of lattice points visible from
the origin has density 6/7°.

Or
() Forallz21and >0, a = 1, prove that,

® Zm oy(n) = %4 (2)x* + O(x log x)

) . 0a.n)= g—EZa—:l—l)x"“ +0(x#) where

J = max{l,a}.

(2) For n=1, prove that the ntt prime p,

satisfies the inequality

%n logn < p, < 12(11 logn + nlogE)_
e

Or

Page 6 Code No. : 6366



(b) Prove that the following relations are logically
equivalent

® lim,,, EoEx

X

@) lim. 9% _;

X=p0

X
p(x
X

Gi) lim,_,, 1
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First Semester
Mathematics — Core

'OPERATIONS RESEARCH

(For those who joined in July 2021 onwards)

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

Choose the correct answer :

1. The unit “transportation” cost from period i to
period j is computed as C; =
(a) Production cost 1s % =]
(b) Prbduction cost is ¢ + holding cost from ¢ to,
1< J
(c) Production cost is i + penality cost from to
1 toj, 1< ]

(d) All the above



0.

Which moethod yields (he best starting solutions of
the transportation problem

(n)  North west-corner method
(b)  Least-cost method

(©)  NVogel napproximation method
(dy  None

A circwit s o leop in which all the hranches are
oriented i (he ———————

(M) Same direction
te)  Both direction (d) None

(4} Opposite divect,

Total lont of an activity is Th s moeo——,

() LC,-ES -D, 0

i

LC,+ BS, - D), -

¢y LC,-ES +D (d)  wnone

LH

Which one of the following is 11

()  Zervo-one (hy  Mixed zero -one

() Pure integer (dy  Mixed

Additive algorithms vequived presentimg the 0-1

probilem mo s convenont
e regre el

form  that  =atsiics

(ny | thy 2
(¢) 4 (dy  none
Phge 2 Code No. 1 6367

-3

During the classic EOQ maodel. the reorder point
occurs when the to LD units.

(s

) inventory level drops

(b) inventory level increases
(c) all the above (a) and ()

(d)  none

In constant rate demand with instantancous

replenishment and no  shortage model Y*

@ DE YK @ 2P
’ Y 2 Y &
(© )% (d) 2DKh

The expected waiting time 1n  the model
(MIMI): (Gylol=) is

)
, . 1
ta) o . lli‘l ——

() —_—— {d)

a(l - p) 1-p
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10. In (M/M/w) : (Gp/o/w) model P, =

(@
(@

1-p ®) e”
1
o

PART B — (5 x 5 = 25 marks)

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

11. (a)
(b)
12. (a)
(b)

Show that in a symmetric TSP, any three
distinct cost elements C(i j), C(j, k), C(k,i)

can be set to infinity without eliminating a
minimum length tours.

Or

Solve the 4-city TSP whose distance matrix
is given in the following table :

City | 1| 2| 3| 4
1 - 11210 14
2 (12| -113] 8
3 |10[13| - | 12.
4 |14| 8 |12 —

Explain Maximal Flow algorithm.

Or
Explain Dijkstra’s algorithm.
Page 4 Code No. : 6367

13.

14.

(a)

(b)

(@)

Solve the following zero-one problem using
implicit enumeration algorithm.

Maximize 4x; +3x, —2x,
Subject to
X+ Xy +xy <8
2x, —x, —x53 <4
g, %3=0,1
Or
Solve the MILP :
Maximize 2x, +3x,

Subject to
3x; +4x, <10
X +3x, T
%20 -

x, 20

and are integers.

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

Page 5 Code No. : 6367



()

(a)

(b)

. A music store sells a best-selling compact

disc. The daily demand for the disc.in
approximately normally distributed with
mean 200 disc and a standard deviation of
20 disc. The cost of keeping the disc in the
store is §. 04 per disc per day. It cost the
store § 100 to place a new order. The
supﬁh'er normally specifies a 7-day lead time
for delivery. Assuming that the store wants
so limit the probability of running out of disc
during the lead time to no more -than .02,
determine the stores optimal inventory

policy. «

Consider the production - consumption

inventory model with back orders. The data

are D = 10000 / year, P = 16000 / year,

Cp,= 350/ set up, C, = 3.6 / unit / year and

D = 100 unit / year. Find the batch quantity
@ and the total cost.

Or

Explain the model (M /M /1):(GD/w/wx).

Page 6 Code No. : 6367

16.

oy Sy — 13

(b)

(a)

(b)

PARTC —(5x8=40 marks)

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

(a)

Solve the transportation model.
$ 02 1 8

=1

5
3 7
0

(G130 B V]
Qb =
oy

Or

Solve the assignment model
1 4 6 3

9 7 10

4 5 11

8 7 8

gt <1 W©

D  Find the shortest path from 1 to 5

using Dijkstra’s algorithm. ’

15—

Or

Discuss the computations of critical path
method.

Code No. : 6367
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18.

19.

(a)

®)

(@)

Solve the following 0-1 problem
Maximize w =3y, + 2y, =5y, — 2y, +3y;

Subject to

N+ + Y32y, +ys <4
Ty, +3y;—4y,+3y; <8
11y, —6y, +3y, —3y; 23
yl)y21y3’ yd: 5=(07 1)
Or
Solve the following by using fractional cut

Maximize z = 3x; + X, +3%;

-Subject to :

X +2x, + x5 <4
4x,-3x,<2
- 3%, +2x, <2

Xy, Xy, %3 20

and are integers.

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.

Page 8 Code No. : 6367

(b)

20. (a)

(b)

Item K: D; hi

S units/d
1 100 10 1
2 50 20 2
3 90 5 .2
4 20 10 1 -
Or

Explain the model Multi-item with storage

Limitations.
Explain (MI/MIC):(GDIN /), 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 is

exponential with mean of 8 minutes

Page 9 Code No. : 6367



@

(i)

(ii1)

What is the probability that an
arriving patient will not wait?

What is the probability that a patient
to find a vacant seat in the room?

What is the expected waiting time until
a patient leaves the clinic?

Page 10 Code No. : 6367
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" M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

First Semester
Mathematics — Core
ORDINARY DIFFERENTIAL EQUATION

(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 756 marks

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

1.  Which of the following second order non-
homogenous linear differential equation?

@ 24P+ Qs = RE)
® 924 P21 Qe

© L3+ P2+ Qlaly = RE)
@ L2 P2+ qely =0

If the function (x—-2x,)P(x) and (x-x,YQ(x) are

not analytic then singular point x, is said to be

(a) Irregular (b) Regular
() Singular (d) Non-Singular
Jd -1 (x)z
2 ,
(b) Lcos:c
(@) —cosx Jﬂx
2 . ’1 .
(©) . —sinx (d) .[—sinx
X s

r(p)=
@) r(p+1) ®) Tr(p-1)
© i”pll) @ prip+1)

9 Th e3! e?l
. e value of gl
(@) e ) 3"
(c) 2&* @ 3
Page 3 Code No. : 6368

10.

11.

12.

Any linear combination of two solution of the
homogeneous equation is

(a) Not a solution

(¢) Linear

(b) Solution
(d) Non-linear

If [(x) and g(x) are analytic at x,, then
is analytic.

®) flx)glx)

(d) All the above

@ f(x)+g(x)
@© gé% if g(x,)=0

n

i X
The series Z,‘_(,F

(a) converges for all x

(b) converges only at |x| <1
(c) diverges at |x| >1
(d) divergesforall x=0
Which of the following series is Frobenius series?
@) y=a+ax™+ax™ 4.
() y=ax™ +ax™ ax™ sl
© y=x"(ag+a,+a,+..)

@ y= x"‘(aox +ax® +ayx® + )

Page 2 Code No. : 6368
d— =3x -4y
The auxiliary question of déy is
FT
(@) (m-1F=0 ® (m+1F=0

(© m*+2m-1=0 @ m?-2m-1=0

PART B — (5 x 5 = 25 marks)

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

(a) Prove that if yl(x) and y,(x) are any two
solution of y" + P(x)y' + Q(x)y =0, then
clyl(x)+c2y2(x) is also a solution for any
constants ¢;andc,.

Or

() Show that y=cx+c,x® is the general

solution of x%y"—2xy'+2y=0 on any interval

not containing 0, and find the particular
solution for which (1)=3 and y'(1)=5.

(a) Find the general solution of
1+x%)y"+2x'~2y=0 in terms of power
series in x.
Or

. 1 :
() Find the power series for W by squaring.
- X

Code No. : 6368
[P.T.O.]
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14,

15.

18.

19.

20.

(a)

L)

(€))]

)

(n)

®)

(a)

®

(a)

(b)

(a)

(b)

“ : 104
Find two independent Frobenius aere

solutions of a%y" = x?y’ + (x! - 2)y = 0.
Or

Determine the nature of the poin

x4 (sin.\')_v =0,

L x=0 for

Show that -g;[\'J,(r)]e xJo(x).
© Or

Prove that -i_—lx"-l ,,(x)]= x4 (x).

y=e' y=—e

solutions of the homogencous system

x=et x=e¢® e
Show that and

%:x-ﬂiyi
%=3x+y

Or

oAl -t
Show that {:.-zc“ and {x-e_l are
y=3¢ y=-¢"

solutions of the homogeneous system

:?':-=x+2y .
L
at 3x+2y
Page 5 Code No. : 6368

Verify that the origin is a regular

singular point and  calculate two

independent Frobenius series solution for

2xy"+(3-x)y - y=0. '
Or

1 O »
Prove that [P, ()PG)x={_2 /7"

b _+if m=n'
where Py(x),B(x) P,(x)..,P,(x) is asequence of

orthogonal functions on the interval
-1<x<l1.
Find the value of I‘(%) ;
Or
Prove that

if m#n

1 0
{ﬂﬂ(z’mx)rjﬂ( x)dx = {%Jpol(lu)z I‘/ m=n

dx
) —=Tx+6y
Find the General solution of 3; .
q =2x+0y
Or
_d_x =-4x -y
Find the General solution of { 9/ .
_d_y' =x-2y
dt
Page 7 Code No. : 6368

16,

17.

PART C — (5 » 8 = 40 marks)

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

(n)

(b)

(b)

Show that y = ¢ ainx +¢,coax is the general
solution of y” + y =0 on any interval, and find
the particular solution for which »(0)=2 and
¥(0)=13.

Or

Find the  differential  equation  of
y=c sinkx +cycoskx and y=c +ce" by
eliminating the constants ¢, and ¢;.

Derive Binomial Series expansion.

Or

Let x, be an arbitrary point of the differential
equationy” + P(x)y +Q(x)y =0, and let a,
and @, be arbitrary constants. Then prove
that there exists a unique function y(x) that
is analytic at x,, is a solution of the equation
in a certain neighborhood of this point and
satisfies the initial conditions y(x,)=a, and
¥(x)=a,. Furthermore, prove that if the
power series expansion of P(x)and Q(x) are
valid on an intervall:c —x0|< R,R>0, then the

power series expansion of this solution is also
valid on the same interval.

Page 6 Code No. : 6368



(7 pages) Reg. No.: 2,

Code No. : 6369 Sub. Code : ZMAM 21
M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.
Sccond Semester
Mathematics — Core
ALGEBRA -11 1
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions,
Choose the correct answer :
1. Let J be the ring of integers, J,, the ring of 5.

integers modulo n. Define ¢:dJ — J, by #(a) =
remainder of @ on division by n. Its Kernel 7 (¢) is

(@ {0}

(by o

(c) the set of all multiples on n
@ {o12,n-1}

Which one of the following is a maximal ideal of
the ring of integers?

(0) (60) ) (13)

(©) (2022 d) (15)

A solution of the congruence x* = —~1(mod 13)is
() 3 (b) 0

© 5 (@ 6

A necessary and sufficient condition that the
element ¢ is the Buclidean ring be a unit'is that

(@) d@)=1
W) d(a) = d(1)
© d@1d@)

(d) a is a prime element

Which one of the following is a primitive
polynomial '

() 24 qat + 8x®

@ 5+10x% + 1587

© 20xt+ 152 +10a% + 1

e g O
() Q4 2x 20

Page 2 Code No. : 6369



"10.

Which one of the following is not true the
polynomial x? + 1 is irreducible over?

(a) the complex field -

(b) the real field

(c) the integers mod 3

(d) the field of rational numbers

In the ring of integers z, J(180) is
(a) (4.9.5) (b) (2.3.5)
© (2.3.10) @) (3.5.7)
In any ring R, an element a € rad R if and only if

(@) 1-ra isinvertible for each r € R

(b) ra isinvertible for each r € R

(¢) 1=ra isinvertible for some r € R

(d) ra isinvertible for some r € R

b is a quasi-inverse of a if

@ ab=1 () a+b-ab=0
© e+b=0 d a-b-ab=0

A ring R is isomorphic to a subdirect sum of
integral domains if and only if R is

(a) semi simple

(b) simple

(¢) without prime radical
(d) anintegral domain

Page 3 Code No. : 6369

‘11.

12.

13.

‘ (a)

®

(@)

(b)
(a)

(b)

PART B — (5 x 5 = 25 marks)

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

If F is a field, prove its only ideals are (0) and
F itself.

Or
If ¢ is a homomorphism of R into R', prove
that ¢(0)=0 and ¢(-a)=-¢(a) for every
ac k. :

/

Let R be a Euclidean ring and let A be an
ideal of - R. Prove that there exists an
elements a, € A such that A consists exactly

of all @yx as x ranges over R.
Or
Prove that J[i] is a Euclidean ring.

If f(x),g(x) are two non zero elements of
Flx],
deg(f(x)g(x)) = deg f(x) + deg £(x) .

prove that

Or

State and prove Gauss’ lemma.

Code No. : 6369
[P.T.0.]
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14. - (a) Let I be an ideal of the ring R. Prove that
I crad R if and only if each element of the

coset 1+ I has an inverse'in R.
Or

(b) For any ring R, prove that the quotient ring
R | Rad Ris without prime radical.

15. (a) Define the o -radical J(R) ofaringanda J -

semi simple ring. Prove that the ring of even
integers is J - semi simple.

Or

(b) Prove that a ring R is isomorphic to a sub

direct sum of ring R, if and only if R
contains a collection of ideals {I,} such that

RII=R; and (1, = {0}.

PART C— (5 x 8 = 40 marks)

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

16. (a) If U is an ideal of the ring R, prove that
R|U is aring and is a homomorphic image of

R.
Or

(b) Let R be a commutative ring with unit
element whose only ideals are (0) and R
itself. Prove that R is a field.

Page 5 Code No. ; 6369

17.

18,

19.

(a) Prove that the ideal A =(g,) is a maximal
ideal of the Euclidean ring R is and only if g,

is a prime element of R.

Or
(b) Let p be a prime integer and suppose that for
some integer ¢ relatively prime to p we can
find integers x and y such that x* +y° = cp.
Prove that p can be written as the sum of

squares of two integers.

(a) Define the sum p(x)+q(x) and product
p(x)-g(x) of two polynomials and state and
‘prove the division algorithm for polynomials.

Or

(b) State and prové the Eisenstein criterion.

(a) If I is an ideal of the ring R, prove that

@ md(R/I);’adI;” and

(ii) Whenever I c radR,
rad(R/I)=(radR)/T ~

Or

Page 6 Code No. : 6369



20.

(by () For any ring

(a)

(b)

R, prove that
radR[x] = RadR[x].

(i) Let e and ¢ be two idempotent elements
of the ring R such thate-e' e RadR
prove that e =¢'.

If R is a ving such that J(R) = R, then prove

that J(R) =[]{M | M is a modular maximal

ideal of R}.

Or
Prove that a ring R is isomorphic to a sub

diveet sum of fields it and only if for each non
zoro ideal I of R, then exists an ideal

J % Rsuchthat I+dJ = R.
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022

Second Semester
Mathematics — Core
ANALYSIS —1I
(.F‘or those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :
1. Given two partitions, P, and P,. we say that P’
is their common refinement if P* =

(@ B sz- (b) PI ‘Pz
() PUP (d PA+PR
b -5
2. [fda ———— [ da
e -0 b
(a) = (b)y <
(© = (d =

Sub. Code : ZMAM 22 -

If y is Rectifiable then A(y) =< ______
(@ o0 (h)y 1
() 2 (d)y =

If x is irrational then the wvalue of

lim,_, lim_, (cosm!zx)*" is

(@) 0 (b 1

() - d =
2r

The value of J.(sinnhx -sin %) dx =
0

(a) O by =#

) 2r d =

If {f,} is uniformly bounded on E if there exists a
number M such that !fn (x)i _— M
(xeE,n=123,.)

(a) < (b) <

© > @ =

The value of lim__, logld +) is
x

(@ 1 (k) 0

© e (d) €
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n
8.  The value of lim"_m(l * i} is
\ n

@ 1 ' b) 0
© e d) e*
9.  The value of J‘(Sinx).dx is
ANE
T
(a) 3 b)) =«
© 2 @ V=
10. The value of F(é] is
@ 0 ® =
. 2
© Ax @ =

PART B — (5 x 5 = 25 marks)
Answer ALL questions, .choosi‘ng either (a) or (b).

11. (a) Prove if fe® on [ab] and if there is a
differentiable function F on [a,b] such that

b
F'=f then j f(x)dx = F(b)- F(a).
Or

Page 3 Code No. : 6370

12.

13.

(b)

(a) |

(b)

(a)

If / is monotonic on [a,b], and a is
continuous on [a,b], then prove that

fek (@),
Suppose K is compact, and Prove that the
following: :

@) {f,} is a sequence of continuous
functions on K,

(ii) {f,} converges point wise to a
continuous function f on K

(i) f(x) 2 f,(x) for all xe K, n=123,..
* Then f, > f uniformly on K.
Or
If/ maps [a,b] into R* and if fe () for

some monotonically increasing function % on
la,b]  then Prove that, Ifle@(a), and

b b
j[da s'Hflda.

If K is compact, if f, € €(K) for n=123,..,
and if {f,} is point wise bounded and equi-
continuous on K, then Prove that {f,} is
uniformly bounded on K .

Or
Page 4 Code No. : 6370
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Second Semester
Mathematicé — Core
ADVANCED CALCULUS
(For those who joined in July 2021 oﬁwards)
Time : Three hours ' Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose.the correct answer.

1. Let D be the set of points (x, y) -with O.*_<x'_<_1, ‘
'0<y<1 and both x and y rational. Then

@ AWMD)=A(D)=0

) AD)=1,A(D)=0
(@ AMD)=0,AD)=1

@ AD)=AD)=1



2. Let D be the region between the line y=y and

5. The Jacobian of the transformation

the parabola y =x*. Take f(x, y) = 1y®. Then f
el |,
is U=xsiny
1 " 1 | :
(a) 0 (b) % x (@) x’siny
1 ! -
© 5 @) % ®)
] (c) . xcosy
U=X+Y
Let S:{v=x-y theimage of (1, 2) under § is | @ o
w=x’ '
6.  The sine and cosine functions are
@ (11 B (1,10
(c’) (3,-1, 1) @ 3,-1) (a) both linearly dependent gnd functionally .
, dependent
{u=x'+y—z _
L.et T U=xyz2_ Then dT, , , is (b) . linearly in@ependent and functionally
w=2xy - y%z | dependent
|
21 -1 (9 1 -1 | (c) linearly dependent but not functionally
@ 11 2 b) (20 -1 dependent
20 -1 11 o2
: - | (d) linearly independent but not functionally
2 -1 1) 111 dependent
© 1120 @ |211
2 0 -1 00 9
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If y is a smooth curve whose domain is the 10, Ifx=u’+v,y=vando - xy’dxdy then 5" is

interval [a, b] then L(y) is given by .
(@) (uv® +uv®)dudy

b b
@ [r@ad ® [Jr@ld @ 2ustduds

(c) Qudv? + 2uv®)dudv

b b
© [lr®a @  [lrof d |
- ® . a - (d) 2uvidudv
If ¥ is a curve of class C" with arc length as the PARTB — (5 %5 = 95 marks)
pergaien, fhem. thacurvatuze o ok the ) ' Answer ALL questions choosing either () or (b).

corresponding to £ =c is
' 11. (a) Let f and g be continuous and bounded on

@ k=|r"()| ®) k= 7' @] D prove that ”(f+g) = ”f+”g and
' D D D
© k=r") . @ k=r | HC[ = C”[ for any constant C.
l D D
If o is any differential form of class C", then ddw O
is !
‘ (b) Show that for x>0

(@ w (b) 0 .
© -w d w' Ilog[sin20+x2 cos® 0]d6 = nlog(x;-l)

0

Page 4 Code No. : 6371 Page 5 Code No. : 6371




12.

13.

(a)

(b)

(a)

Consider the following linear

transformations of the plane into itself.

S:{u=2x—3y T:{u=x+y
v=x+y v=3x+y

Find ST and TS and check whether ST =TS

or not.

Or
For any PeS and any ue R®, prove that
dgl, (w)=Dg (p)-u, where gis a real valued

function of class C' defined on an open set S

in 3-space.

Let T be a transformation from "R" into R"
which is of class C’ in an open set D and

suppose that J(P) # 0 foreach P € D. Prove

that T is locally 1-to-1in D.

Or

+  Page6 Code No. : 6371

U F—

14.

(b)

(@)

(b)

et F and G be of class C' in an open set
Dc R®. Let p,=(xp, Yo Z0sltp, ) be a
point of D at which both of the equations.
F(e,y,zou,0)=0, G(x,y z,u,v)= 0 are
satisfied. also that

Q(F, G)!O(u,v)=0 at p,. Prove that there

Suppose

are two function ¢ and y of class C' in a
neighborhood N of (xq, ¥,2,) such that
u=¢(x,y.2), v=p(xyz2) is a solution of
F=G=0

in N giving u, and v, at

(-'co; Yo 30) .

If E is a closed bounded subset of Q of zero

volume, prove that T'(E) has zero volume.

Or
Let y, and y, be smoothly equivalent

smooth curves, and let p be a simple point on

their trace. Prove that », and y, have the

same direction at p.

Code No.: 6371
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In, (1) let @=20-3j+ b =i-j+3k, €=i-2j.
Compute  the vectors (0 x b)-¢ and
ar(bxc).

Or
(hy If @ is any differential form of class C”,
prove that ddw =0,
PART C — (5 » 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) [f f is continuous on R, prove that
”[ exists.
I
Or

() lLet R be the rectangle described by
a<x<bc<y<d and let [ be continuous
b

on R. Prove that H/ = J'(]x ’j[(x, y)dy.
R '

(]

17. (a) Define a lincar transformation. Let L be a
linear transformation from R" into R"
represented by the matrix [a;]. Prove that
there is a constant B such that

|L(I’)[ < B|P| for all points P.
Or

Page 8 Code No. : 6371

18.

(L)

(a)

(b)

(a)

(b)

Let 7' be differentials on an open set D) and
let S be differentiate on an open set
containing  7'(D). Prove that ST 1is
differentiable on D and if PeD and
q ="T(P) then d(8T),=dS|, dT'|,.

Let T be of class C' on an open set D in n

space, taking values in n space. Suppose that
J(P)#r for all Pe D. Prove that T'(D) 1is

an open set.

Or

Prove that the local inverses are themselves
differentiable transformations and find a
formula for their differentials.

If ¥ is a smooth curve whose domain is the
interval [a, b], prove that y ' is rectifiable

b
and also show that L(y) = ﬂ ¥ (1) ’dl.

Or

Let I* be an additive set function, defined on
® and a.c. suppose also that F is
differentiable everywhere, and uniformly
differentiable on compact sets, with the
derivative a point function f. Prove that fis

continuous everywhere and I7(s) = ”f holds

for every rectangle S.

Page 9 Code No.: 6371



20.

(a)

(b)

Let D be a closed convex region in the plane
and let w=A(x, y)dx+ B(x, y)dy with A

and B of class C' in D. Prove that’
UAdx+de=Hdw=H[@—%Jdxdy.
DD

oD

Or
If o is a k form and B any differential form,
prove that d(af) =(da) f+(-1)*a(df).

Page 10 Code No. : 6371
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

Let f and g be continuous and bounded on D,
then If F(p)>0 forall pe D, ijf )
(@ = (b) >
© =2 @ <




If f is continuous on R

Lim g 4o [S (V) = S(N)| —— ¢,

(@ = (b) =

© > @ <

The linear function I such that 1(1,0,0), 0,1,0),
(0,0,1) is

@ [2,1,3] b [-2,1, 3]

© [2,-1,-3] @ [2,-1,3]

The differentials of the following transformations
at the indicated points

U = x+6y
v = 3xy at(l,1)is

w = x%-3y?

1 6

Code No. : 5673




Prove that let R be a cube in (x,y,2) space

with faces parallel to the coordinate planes.
Let w be a 2-form w= Adydz+ Bdzdx+

Cdxdy .

Code No. : 5673

Find the product of the matrices
cos y sin y cosy —xsiny _
is
—xtsiny x'cosy||{siny xcosy

(@ 1 ®) 2I
0 & -I

8 2
Find the det of is
12 3

(@) 24 ®) -12
© O d 12

y = v-u®

IfT: {x = v then the Jacobian is
(@ 1-2u ® 1+2u

(© 1+2v @ 1-2v

If E is a closed bounded subset of Q of zero
volume, then T'(E) has ————— volume.

(@ O b 1
© -1 d o

Page 3 Code No. : 5673




11.

If f is a scalar function of class C", then

curl (grad(f)) =
@ 0 ®b 1

v

© -1 d o

If @ is any differential form of class C", then

ddw =

@ o0 ®d 1
(0 o d -1

PART B — (5 x 5 = 25 marks)

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

(@) Let f and f, be defined and continuous for
x€la,b],yelc,d] and F defined by

d
f(x)=J-f(x,y)dy. Then, prove that F'(x)

exists on the interval [a,b] and is given by

F'<x>=T§§dy=fﬂ<x,y>dy.

Or

Page 4 Code No. : 5673

Let B be the closed ball in n space, center 0,
radius r, let' T be a C' transformation
defined on an open set containing B on which
its Jacobiap J(p) never vanishes Suppose
also that T is closed to the identify map,

meaning that there is a number p such that
1
0<p<§ and ,T(p)—p]Spr for all pe .

Then, prove that T maps B onto a set T(B)
that contains all the points in the open ball

centered at 0 of radius (1-2p)r.

Prove that let D be a closed convex region in
the plane, and let @ = A(x, y)dx + B(x,y) dy
with A and B of class C' and D. then,

0B _o4

f,,Adx+Bdy=[[dw- ”n(a—x"‘ aijdxdy.

Or

Page 9 Code No. : 5673




Prove that let T be continuous on a set D.
then, any compact set C < D is carried by T
into a compact set 7(C), and any connected
set Sc D is carried into a connected set

T(S).

Prove that let T be of class C' in an open set
D, with J(p) #0 for all pe D . Suppose also

that T is globally 1-to-1 in D, so that there is

an inverse transformation 7! defined on
the set T(D)=D* . Then, T is of class C'

on D*, d(T™)|,=(dT'|,)", where q =T(p).

Or
If u, vand w are C' functions of x, y, and z in
D, and if o, v,w)
o(x,y,2)

then u, v and w are functionally related in D.
Find this relationship.

=0 at all points of D,

Let T be a transformation from R? into R®
which is of class C' in an open region D.
furthermore, let T be conformal and have a
strictly positive dJacobian throughout D.
Then, prove that at each point of D, the
differential of 7" has a matrix representation

A B
of the form .
-B A

Or

Page 8 Code No. : 5673

(b)

If f is continuous on R, then prove that

lim 4| S (V) - S(V)| = 0.

“Let the transformation S be continuous on a

set A and T be continuous on a set B, and let

p,eA and S(p,)=q,€ B. Then, prove

that the product transformation 7S, defined
by TS(p) =T(S(p)), is continuous at p, .

Or

Compute the rank of matrix
3 -6 9
2 -4 6
-2 4 -12

Compute the Jacobians transformation

u e*cosy
e sin y.

Or

Page 5 Code No. : 5673




Prove that, if T is continuous and 1-to-1 on a
compact set 1), then 7" has a unique inverse

T which maps T(D)=D* 1-to-1 onto D,
and 77" is continuous on D*, for, the graph
of T is just the reflection of the graph of T
and is also compact, so that the
transformation 7' must also be continuous.

If E is a closed bounded subset of Q of zero
volume, then prove that T(E) has zero
volume.

Or

If y, and y, are smoothly equivaleﬁt curves,

then prove that L(y,)= L(y,).

If ® is any differential form of class C",
then prove that ddw=0.

Or

Prove that let T be a transformation of class
C" defined by x=¢(u,v),y=w,v),
mapping a compact set D onto D* we
assume that D and D* are finite unions of
standard region and that 7 is 1-to-1 on the
boundary of D and maps it onto the
boundary of D¥*. let f be continuous in D*.

then  [[  f(x,y)dady= [[ fpu,v),w(u,v)

6(x, 7) duduv.

o(u,v)

Page 6 Code No. : 5673

i6.

PART C — (6 x 8 = 40 marks)

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

@

Let ¢' exist and be continuous on the
interval [a, 8] with ¢(a)=0 and ¢(B)=0b.

Let f be continuous at all points @(u) for

b
a<u<f. Then, prove that jf(x) dx =

B
[ Flp@)¢ wdu.

Or

Prove that let R be a closed rectangle, and let
f be bounded in R and continuous at all
points of R except those in a set E of zero

area. Then ”Rf exists.

Prove that let 7" be differentiable on an open
set D, and let S be differentiable on D, and if
peD and q=T(p), then prove that

d(ST)1,=dS |, dT1,.
Or

Page 7 Code No. : 5673
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Time : Three hours Maximum : 756 marks

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

1. The arc length from a to any point w is given by

(@) r=S(u)= ]‘R(u)du,
(b) r=5Su)= hff(u)‘du
(¢) r=8W)s= ].|R(u,)|du

) r=8u)= :f'f{(lt)lzfirt

6.

The line of interscetion of the nominal plant and
the oseulating plane at. £ is called

(n) the principal normal
(h) the principal tangent,
(¢) the principal eurvature

() the principal line

The radius of spherical curvature is given by

) R=Aprap” () R=ypF+p*
() R=Ap*taip® (d) R=Ap*+a*
The equation of the involute is

(a) R=r+t (b)y R=r+pn+opb
¢y [R-rFi]=0 (d) R=r+(c-s)

ry ’ Y ’
Ior the paraboloid x = u, y =v, z = u? - v*, F ig

() 1 +4u® (b) 14 4v*
(¢) Auv (d) -A4uv

The two parametric curves through a point P are
orthogonal if at PP

(@) nzr=0 ) =0
@ rtn=0 (d) rpxn#0

Page 2 Code No, : 6372



When v =c for all values of u, a necessary and
sufficient condition that the curve v=c is a

geodesic is
(a) EE, + FE, +2EF, =0

() EE, + FE, - 2EF, =0
(© GC,+ FG,-2GF, =0 ,

L
(@) EE, - FE, +2EF, =0

A necessary and sufﬁcienf condition for a curve
u=u(t), v=ult) on a surface r=r(w,v) to be

geodesic is that

o 0L vl g
ov 0
- or ., 0T
v vy _y
’ ,(.b) ov ou
@ vZ _viZ_o
ov ou

@ v-vZ_o

ot
The second fundamental form is
(2) Edu® + 2Fdudv + Gdv®
() Ldu® + 2Mdudv + Ndv®
© Lh*+Mhg+N
@ Ldv? +2Mdu + Ndu?

Page 3 Code No. : 6372

10. The Gaussian Curvature K is defined by

11.

12.

@ K-2&+K) ® K-KK

© K= %,/KaKb

(@ K=LN-M?

PART B — (5 x 5 = 25 marks)

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

(a) Prove that [, r",r"] = k.

Or

() Find the curvature and the torsion of the
curve given by r = {a(3u = ua),3au2, a(3u + u3)}.

(a) Prove that the osculating plane at any point
P has three point contact with the curve

at P.
Or

(b) Prove that the projection C, of a general helix
C on a plane perpendicular to its axis has its
principal normal parallel to the corresponding
principal normal of “the helix and its
corresponding  curvature is  given be
k=hksin®a.

Page 4 Code No. : 6372
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13.  (a) Show that the matrix is a positive definite
quadratic form in du,dv.

Or
(b) Find E,IF,G and H for the paraboloid

o S
X=yy=U0z=Uu -V

14. . (a) Prove that, on the general surface, a
necessary and sufficient condition that the
curve v=c be a geodesic is
EE, + FE, — 2EF, =0when " v=c for all
values of u.

Or
() On the paraboloid =x%-3y* =z find the

orthogonal trajectories of the sections by the
planes z = constant.

15. (a) Prove that if the orthogonal trajectories of the
curves v = constant are geodesics, then
IH?/E is independent of .

Or

(b) If K is the normal curvature in a direction
making an angle y write the principle
direction v = constant then prove that
K = K, cos’ y + K, sin” y .

Page 5 Code No. : 6372

16.

17.

18.

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

(a) State and prove Serret Frenet formulae.

Or

(b) Show that the length of the common
perpendicular d of the tangents at two near
points distance s apart is approximately

ks’

1 by d = :
given by 12

(@) Define the osculating sphere and the centre A
spherical curvature. If a curve lies on a sphere
show that p and o arc related - by

i(ap')+£ =0.
ds o

Or
(b) Prove that 5 = constant is a characteristic
’ T
property of helices.

(a) Find E, F, G and H for the anchor ring and

find the area of the anchor ring corresponding
to the domain 0 < u <27 and 0 < v < 2r.

Or

Page 6 Code No. : 6372



19.

20.

(b)

(@)

®)

(a)

(b)

If (I',m") are the direction coefficients of a line
which makes an angle % with the line whose
direction coefficients are (I,m), then prove

1 ’ 1
that I' = ——(FI+ G "= —(E
a H( +Gm),m H(L’l+Fm).

7

Prove that every helix on an cylinder is a
geodesic.

Or

Prove that any curve u =u(t),v=u(t) on a
surface r = r(u,v) is a geodesic if and only if
the principal normal at every point on the
curve is normal to the surface.

State and prove Liouville’s formula for Kg.

Or

Prove that a necessary and sufficient condition
for a curve on a surface to be a line of
curvature is kdr + dN = 0 at each point on the
line of curvature where K is the normal
curvature in the direction dr of the line of

curvature.

Page 7 . Code No. : 6372
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PART A — (10 x 1 = 10 marks) © 2_51 @ %

Answer ALL questions.
4. The mgf M (t,,t,) of the joint distribution of X

hoose the correct answer : ' and Y is
hich one of the following is not true (@ EtX+tY) (b) E(e"*hV)
) the title page of a research report should not () E(e"*r4Y) @ EtX+t1Y)
be numbered
) the pages of the main body of the text are o6 l .
numbered with Arabic numorals 5. If 1-20)° 1< 2 1s the m.g.f the random
the page of preliminary sections should be variable X, then X is
numbered using Roman numerals (@ 2*(6) ®)  #*3)
) the page of preliminary sections should be 2/ 2
numbered using Arabic numerals © 76 @ »az
Page 2 Code No. : 5674
T a gamma distribution o? is 9. Let X, and X, be stochastically independent
with normal distribution n(y,, 6?) and n(u,, of)
'\ af® b op respectively. Then Y = X, - X, is
‘ (@  nly - Mo, 0'12 - 0'5)
a’B ) _a? b)  n(y -y, of +02)
g © n(y+ Ha» 0-12 + 0-22)

@ nlup, of.07)
%, =2y, +Y,, x, =y, then the value of < is
PTENT T = 10. If X;,X,, X, denote a random sample from a

) ®b) 2 distribution with m.gf. M (t). Then m.g.f of
n Xi .
1/2 @ -1/2 27 18 |
t n
@& M@)" ® M (*)
W is n(0,1) and V is ,’{2(7') and if W and V n
. . . (0 M@E") & Min)"
+ stochastically independent, the which one of
following is at distribution PART B — (5 x 5 = 25 marks)
W W Answer ALL questions, choosing either (a) or (b).
Vir ®) A Vr i1. (a) Write an abstract for your research project

(you can choose your own topic).

, Or
@ VW//r
(b) What is methodology and why is it
important?

S

—~~
=
~
p S

Page 3 Code No. : 5674 : Page 4 Code No. : 5674
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12. (a) If the random variable X; and X, have the
joint p.d.8 flx,,x,)=2e"7", 0<x <x,,
0<x, <o and zero elsewhere, prove that

X, and X, are stochastically dependent.

Or
) Let X, and X, have the joint p.d.f.

flx,,x,)=2, 0<x, <x, <1, zero elsewhere.

Find the marginal probability density
functions and the conditional p.d.f. of X

given X, =x,, 0<x, <1.

13. (a) Let X have a gamma distribution with
a=r/2, when r is a positive integer and
B>0. Define Y =2X/f. Find the p.d.f of
Y. |

Or
®) If the random variable X is N{u, o),

o?>0, prove that the random variable

_ 2
1%4 _X- _2ﬂ)_

o2

is 2.

Page 5 Code No. : 5674

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

16. (a) () Explain the importance of Literature
review.

(i) Write a short note on plagiarism.
Or

() What are the different components of a
research project? Explain your answer.

17. (a) Show that E[E(X,|X)]=E(X,) and
var[E(X, | X,)<varX,.

Or

(b) Show that X, and sz are independent if
and only if M(t,,t,)=M(t,,0) M(0,t,) .

18. (a) Define a gamma distribution and obtain its
m.g.f. mean and variance.

Or

() Compute the measures of Skewness and
Kurtosis of a gamma distribution with
parameters @ and f.

Page 7 Code No. : 5674

14. (@) Let X have the p.df f(x)=1, O<x<l,

zero elsewhere. Show that the random
variable Y =-2logX has a chi-square

distribution with 2 degree of freedom.

Or

® Let X have the pdf [f(x)=x"/9,
0 <x <3, zero elsewhere. Find the p.d.f. of
Y = X°.

15. (@ Let X, and X, be stochastically
independent with normal distribution
N(u,, of) and N(u,, o5) respectively. Let
Y =X,-X,. Using mgf technique, find
the p.d.f.of Y.

Or

(b) Let X denote the mean of a random sample

of size 128 from a gamma distribution with

a=2 and p=4. Approximate
Pr(7<X <9).
Page 6 Code No. : 5674

19. (a) Let X,,X,,X, denote a random sample of
size 3 from a standard normal distribution.
Let Y all note the statistic that is the sum of
the squares of the sample observations. Find
the p.d.f.of Y.
Or

(b) Derive a t-distribution.

20. (a) Let X, denote a random variable with mean
y; and variance o‘f, 1=1,2,.n.. Let
X,X,,.,X, be independent and let
k,,k,,...k, denote real constants. Compute

the mean and variance of

Y =kX, +RhX,+...+kX .

Or

(b) State and prove the central limit theorem.
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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 one person who will almost certainly feature
in the acknowledgement is
(a) your father (b) your supervisor "

. (¢) your principal (d) your friend

2. Typically, abstracts are between — M8 —
and ——————— words in length,

(a) 250and300 (b)) 25and 30
(¢) 2020and 3000 ° (d) 5andl10

Suppose a box contains 3 white balls and 2 black
balls two balls are to be drawn successively at
random and without replacement the probability
that both balls drawn are black in

1 1
(a) 5 ® 0

2 1
(©) T (D) 7

Let the joint p.d.fof X; and X, be

X, + X, 0<x;<1,0<x,<1

f(xpxz) 2{0

The marginal probability density ‘function f(x,) in

elsewhere

0<x <1 s
(&) %+ X ®  x+1
@ Mmx%x @D %
. o [Vixe?t 0<x <o then
If X has the p.df f(l)_{o elsewhere’
X is
@ 1@ ® 2%®
© 18 @ 2
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If M) =p***, then o is

(@) 4 (b 8

() 3 (d 16

If x =%_(3’1 +9%2) xz. =Y%(y, —¥,) then the value
of J is

@ K ® -%

() 2 d -2

If U and V are stochastically independent
chi-square variables with 1 and r, degrees of
freedom, then which one of the following is an
F-distribution

’ Ui ®) Uln
Vr, Vir

Uln Ul
N d 2
(© 1/———V/r2 (d) Vi

Let X, and X, be stochastically independent with
normal distribution n(6,1) and n(7,1) respectively,
then X, - X, is

(@) n(-12) (b) n(.2)

(C) n(—l,].) (d) n(o)l)

()

Page 3 Code No. : 6373

10.

11.

12.

Let X denote the mean of a random sample of
size 128 from a gamma distribution with o =2

and s=4 the variance of X is

. 8 ‘ 3
@ T8 (b) | 128
1 Vo1
(© P () 1

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

(a) Write a model Acknowledgement for your
research project.

N Or

(b) Why do we have a literature review?

(2) Show that the random variables X, and X,
with joint p.d.f fx,%,) =12x,%,(1 - %5),
O<x <L,0<x, <1, zero elsewhere, are

stochastically independent.

Or
(b) Two dimensional random variable (x,y) has
the joint p.d.f. f(x,5) = 8xy,0 <x<y<1, zero
elsewhere. Find marginal and conditional

distributions.

Code No. : 6373
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the m.g.f of a gamma distribution.
Or
If the random variable x is N(y,0%) o* >0,

prove that the
W=(x-plo is N©O]).

random variable

Show that Szz—l-l' ol
nzl‘(xl x) —n;xl ’_’x
what X=)"X,/n.
1

Or -

Let X have the p.d.f. f(x)=1, O0<x<1 zero
elsewhere. Show that the random variable

y=-2logx has a chi-square distribution
with z degrees of freedom. ‘

If X,,X,,.X, is a random sample from a
distribution with m.g.fM(t), show that the

. n
m.g.f of in and ZXi/n are respectively,
“1 1 '

M@ and [M/ )]

Or

Let X denote the mean of a random sample
of size 100 from a distribution test is y%(50).
Compute an approximare value of

. Pr(49< X <51).

Page 5 Code No. : 6373

PART C — (5 x 8 = 40 marks)

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

16. (a) What are the different components of 2
research project? Explain.
. Or
() (@) Explain how referencing conven.tion are
applied according to their sources.
(i) Explain plagiarism. How will you avoid
it in your project report.
17. (@ Let X, and X, have joint p.d.f
flxy,%,) = 2,0 <%, <x, <1 zero elsewhere
Find ) the marginal probability density
function :
@) Conditional p.d.f of x; given
Xy = %5,0 <2y <1
(iii) Condition mean and conditional
variance of x, given %; =X;.
Or
() Let F(x,x,)=2(x{%;,0<2 <x, <1, 2exo

elsewhere, be the joint p.d.f pg %, and x,
_ find the conditional mean and variance of x,.

given x, =x,, 0<x <1.

Page 6 Code No. : 6373



18. (a)
(b)
19. ()
(b)
20. (a)

(b)

Find the m.g.f of the normal distribution and
hence find the mean and variance of a
normal distribution

Or

If the random variable X is N(u,0%),0* >0,
prove that the random  variable
V=(x-ulalisy*Q).

Let X,,X, be a random sample of size n =2
from a standard normal distribution. Show
that the marginal p.d.f of y, = x/x, is that
of a Cauchy distribution. You mat take

Yo =%y

Or
Derive the F-distribution.
Let X,,X,,..X, denote a random sample of
size n>2 from a distribution that is
N(u,c*). Let S? be the variance of this

2 .
. 2
isa x -

random sample prove that
variable with parameter n—1.

Or

State and prove a special case of the central
limit theorem.
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.
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Mathematics — Core

ADVANCED ALGEBRA —1
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Time : Three hours Maximum : 76 marks
PART A — (10 x 1 =10 marks)
Answer ALL questions.
Choose the correct answer :
1. Ifdim V=5 then dim Hom (V, V) + dim Hom (V, F)
is T4,
(a) 50 b) 25
(© 10 d) 30
If M, of dimension m, is cyclic w.r.t. T, then the ' 8.
dimension of MT¥is
@) %’- ® m+k
© m-k @ m
6.  Which one of the following is a Jordan block
4 0 0 0) 1300) 9.
0400 01360
@looa0 Ploo1s
0004 0001
3100 3000
0310 1300
d 10.
©lhos1] @orso
0 00 3 0 01 3
0 1 0
1. 0 0 1 |isthecompanion matrix of
-1 -3 -3 i
(a) 143x+3x 11,

() 1+3x+3x%+4°
(© -1-3x-3x-x°
d) ~1-3x-3x"+x®+x*

Page 3 Code No.: 6377

An R-module M is said to be cyclic if there is an
clement m, € msuch that every me M is of the

form

() m=rm, forsomere R

n '
(b) m=m, for some integer n
(0 m=r+m, forsomere R

@) m=rm, for somene M

If V is finite dimensional over F and if T e A(V)
is singular, then there exists an S#0 in A(V)
such that

(a) ST=TS=1
(b) ST=TS=0
() vS =0 for some v#0inV

(d) ST=TS

If uT = Avthe vT*is

@ (W) ®) vt
© At @ M
Page 2 Code No.: 6377

Which one of the following is not true for all
A,BeFn

(@) (4)=4

® (4+B)=B+A'

© (4B)=A'B

@ (14')=2A" where 1€ F

The normai transformation N is unitary if and
only if its characteristic roots are

(a) real i

(b) complex number

(c) all of absolute value 1

(d) allequaltol

The signature of the real quadratic form
x, + 2%, + 2% is
(a) O

© 1

®) -1
@ 2

PART B — (6 x b = 25 marks)

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

(a) Define Ham(V, W). Introduce an addition and
a scalar multiplication in Hom (V, W). Show'

that if S,T € Hom(V,W) than
S+T e Hom(V,W).
Or
Page 4 Code No. : 6377
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12.

13.

17.

18.

19.

(®)

(a)

(b)

(@)

(b)

(b)

(a)

(®)

(a)

(b)

(2)

Let V be the set of all continuous complex -
valued functions on [0, 1]. If f (t), g(ts)eV,

define (f|t| g|t|)= jf(t);ﬂdt. Prove that this
defines an inner product on V.

If 1e F is a characteristic root of T € A(V).
Prove that for any polynomial of glx)e F (x),
q(4)is a characteristic root of q(T).

Or

Let V be the vector space of all polynomials
over F of degree 3 or less and let D be the
differentiation operator defined on V. Find the
matrix of D w.r.t. the basis

@ 1 x 2%
G) 1,1+x1+x°1+2°

If Wc Vis invariant under T, prove that T
induces a linear transformation T on

V/W defined by (V +W)T =vT +w.

Or
it TeAlV) is that
o+, +T+...+amT", where the a; € F,
is invertible if &, #0.

nilpotent, prove

Page 5 Code No. : 6377

Let R be a Euclidean ring. Prove that any
finitely generated R-module M is the direct
sum of a finite number of cyclic submodules.

For arbitrary algebras A with unit element
over a field F, state and prove the analog of

cayley’s theorem for groups.
Or

What relation, if any, must exist between
characteristic vectors of T belonging to
different characteristic roots? Explain your
answer.

IfV is n-dimensional over F' and if T' € A(V)

has all its characteristic roots in F, prove that
T statisfies a polynomial of degree nover F.

Or
Let TeA() and  suppose  that
p(x)=q,(x)" g,(x)" ...q, ()" in Fx) is the

minimal polynomial of T over F. For each
i=12...k define

V= {U e VIV, (T) = 0} prove that v; 20
foreachi and V=V, 0V, ®..®VEk.

Prove that the elements S and T in A(V) are
similar in A(V) if and only if they have the
same elementary divisions.

Or

Page 7 Code No. : 6377

14.

15.

16.

20.

(@

(®)

()

)

(a)

If V is cyclic relative to T and if the minimal
polynonomial of T in F[x] is p(x), then prove
that for some basis of V', the matrix of T is
C(p(x)), the companion matrix ofp(x).

Or
If A is invarible, prove that det A #0, det
(AN)=(detA)!and det (ABA')=det B for all B.
If TeA(V), prove that T"e A(V) and
() =.

Or

Let N be a normal transformation and
suppose that A and pare two distinct
characteristic roots of N. If V,Ware in V are
such that VNN =Auv, wN = w prove that

(u,w)=0.

_PARTC—(5x8=40 marks)

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

If V and W are of dimensions
mand nrespectively exhibit a basis of Han

(v, w) over F consisting of mn elements.

Or

Page 6 Code No. : 6377

(b) For A,Be Fn and A e F', Prove that

G tr(id)=2t.A
(ii) tr(A + B) =trA+trB.

(i) tr(AB)=1tr(BA).

(a) Prove that to linear transformation T on V is

unitary if and only if it takes an orthonomal
basis of V into an orthonormal basis of V.

Or

(b) State and prove that sylvester’s law of inertia.
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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 number of edgesin K, is
(@ 9 () 20
@© 1 (d) 45
2. Consider the graph G :D;e___[j In G -e, the

number of vertices is )
(a) 2 ®) 9
(c) 6 d 8

7. For a graph G with 12 vertices, it @ =3 then g

is
(@ 15 (b) 36
© 9 @ 3
8. The value of r(3,3) is
@) 6 ' ® 9
© 0 (d 3

9. IfGis 5-crifical then

(a) §=5 b =24
) =5 d =<4
10. There are only ———— types of graph G for
which y = A +1? :
(a) 2 (®) 3
© 4 @ 5

PART B — (6 x 6 = 256 marks)
Answer ALL questions, choosing either (a) or (b)..
11. (a) Explain the following with suitable examples
(i) Simple graph
(ii) Spanning subgraph

Page 3 Code No. : 6378

12.

13.

If G is a tree with 16 edges then the number of
vertices of G is

@ 17

®) 15

© o

(d) any number between 1 and 16
Which one of t;he following is nit true?
It e islink of G then

@ #G-e)=y(G)-1

(b) £(G-e)=¢(G)-1

© o(G-e) = a(G)-1

(d) G.eisatreeis G isa tree

In the Konigsberg bridge problem, the number of
bridge is

(a) 5 M 7

© 9 @ 11

In C, 5, the number of edges is

@ 17 ®) 10
(© 3 d 5
Page 2 Code No. : 6378
(iii) Walk
(iv) Path
(v) Cycle,
Or

(b). Prove that Zd(u) = 2¢ and hence show the

veV
number of vertices of odd degree is even in
any graph.

(a) If G is atree, provethat e =y -1,

Or

(b) Prove that a vertex v of a tree G is a cut
vertex of G if and only if d(v) > 1.

(a) Prove that C(G) is well defined.

Or

(b) Define a maximum matching and a minimum
covering. Let M be a matching % and be a
covering such that |M| = |K]|, then prove that

M is a maximum making and K is a
minimum covering.

Paged Code No. : 6378
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14. (a) If 6 >0, provethat &'+ §' = y.
Or

(L) Prove that r(k,1) < (k +1= 2) .

k-1
15. (a) If G is k-critical, provethat 6 2 k- f.
Or

(b) For any graph G, prove that Hk(G) is a
polynomial is k of degree r, with integer
coefficients, leading term %" and constant
term zero and the coefficients of Hu(G)
alternative in sign.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Define the incidence and adjacency matrices

of a graph. Find the two matrices for the
following graph.

(b) Obtain a necessary and sufficient condition for
graph to be bipartite.

Page 5 Code No.: 6378

17.

18.

19.

20.

(a)

®)

(a)

(®)

(a)

(b)
(a)

(®)

Define a cut edge with an example. Prove that
an edge ¢ of Gis a cut edge of G if and only if
e is contained in no cycle of G.

Or

State and prove Whitney’s theorem for 2-
connected graphs.

Let G be a simple graph with degree
sequence (d,,d,,...dr) when d, <d, < ... < d,
and r = 3. Suppose that there is no value of
mless than r/2 for which d, =m and
d

r=m

< r—m. Prove that G is Hamiltonian.

Or

Prove that a matching M in G is a maximum
matching if and only if G contains no M -
augmenting path.

If G is simple, prove either ' = Ay’ = A +1.
Or
Prove that r(k, k) = 2%/,

For any positiver integer k, prove that there
exists a k-chromatic graph containing no
triangle.

Or

State and prove Brook’s theorem:.
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MEASURE AND INTEGRATION
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. Maximum : 75 marks
PART A — (10 % 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

Let A be the set of irrational numbers in [0, 1].
Then m*(A) 1s

(@) = ) 0
© 1 (d) 1/2

Define En = Xnonsl) * Then },I_E-[gn is

" R
(@ 0 0 1
@ © @ n
[-5f]" is
(a) —-5f" (d) 5f
(© 5f* d) -=s5f"

Forall agu<uvsh, IDifﬂif is

(a) 0 ()  Av,f(v)+ Av,f(u)
©) Avf)-Av,fw) ) Avf(u)-Av,f)

A function f on [a, b] is absolutely continuous on
[a,b] if and only if

(a) it is an indefinite integral over [a,a]
b
® [f=1f(a)- ()
(c) fisdifferentiable almost everywhere on (a, a)

(d) [ie differentiable

Page 3 Code No, : 6379

10.

11.

12,

If A is a measurable set of finite outer measure
that is contained in B then
m*(B~A)=m*(B)-m*(A). This property is
known as

(a) finite subadditivity (b) translation invariant
(¢) countably additive (d) excision property

For a function of defined on E, [*(x) is defined by

(@ max{f(x)-f(n} ® max{/(x)0]

(¢) max{- f(x),0} (d) minl/(x)0}

If for each £>0, then is an index N for which
|f-f|<e on A forall n2 N, we say that

(a) -{f,l} converges to funiformly on A

(b) {f,) converges to [ pointwise a.e, on A

(©) {f,) converges to [ pointwise on A

(@ {f}—>fasnow

Let f be a nonnegative measurable function on E.
then for any >0, mi{xe E/f(x)2 1} is

@ =4ff ® =<aff
E E
© 24[f @ =f
E E

Page 2 Code No.: 6379

If {A,B} is a Hahn decomposition for r, then r*
and r~ are defined by

(@) r*(E)=r(EnA), r (E)=-r(EnB)
®) r'(E)=-r(EnA), r (E)=r(EnB)

.(c) r'(E)=r(EV A), r (E)=-r(Eu B)

@ r'(BE)=-r(EvA),r(E)=r(EuB)
PART B — (5 x 5 = 25 marks)

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

(2) Define a measurable set and prove that any
set of outer measure zero is measurable.

Or
(b) If m is the Lebesgue measure and if {A, )7, is

an ascending collection of measurable sets,

prove that m[U A,‘J = }(im m(A,).
kn! -0

(a) Let fbe an extended real - valued function on
E. If f is measurable on E and f = gae.on E,
prove that g is measurable on E.

Or

(b) Let {f,} be a sequence of measurable function

on £ that converges pointwise a.e. on F to the
function f. Prove that f is measurable.

Code No. : 6379
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13.

14,

19.

(a)

L)

()

®)

(a)

)

(b)

let f be a bounded measurnble function on .ﬂ
sot of finite measure E. Prove that [ 18
integrable over F.

Or

State and prove Chebychev's incquality.

Lel f be integrable over E and {E, Jra

disjoint countable collection of measurable
subsets of E whose union is E. Prove that

-5

Fy n=1g,_

Or

Define the total variation TV(f) of fon [a,b]-
If f is a Lipschitz function on [a,b], prove that

fis of bounded variation of [a,b].

Define absolutely continuous functions. Prove
that absolutely continuous functions ar¢
continuous. I the converse true? Justify.

Or

State and prove the Jordan decomposition
theorem.

Page b Code No.: 6379

State and prove the Lebesgue dominated
convergence theorem.

Or
State and prove the Vitali covering lemma.

Let the function f be absolutely continuous on
[e,b]. Prove that f is the difference of

increasing absolutely continuous functions
and in particular, is of bounded variation.

Or

Let y be a signed measure ‘on the measurable
space (X,M) and E a measurable set for
which 0<y(E)<w. Prove that there is a

measurable subset A of E that is positive and
of positive measure.

Page 7 Code No. : 6379

1G.

17.

18.

PART C — (5 # 8 =40 marks)

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

(a)

(b)

(a)

(b)
(a)

(b)

Prove that the outer measure of an interval is
ita length.
Or

(i) State and prove that Borel - Cantelli
lemma.

(i) State the continuity properties  of
Lebesque measure.

Let f and g be measurable functions on [£ that
arc finite a.e. on E. For any « and f, prove

that of + flg is measurable on I and that [g
is measurable on E.

Or
State and prove Egorofl's theorem.

State and prove the bounded convergence
theorem.

Or

Let [ and g be nonnegative measurable
functions on E. For any @>0 and £=0,

prove that J(af+ﬂg)= aff+ﬁjg .
E E E
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PART A — (10 %X 1 =10 marks) .

Answer ALL questions.

Choose the correct answer :

1. LetX={abc}, 7, ={4,X.{a}{a,ab}},
r, ={¢, X {a},{b,cb}}. The largest topology
contained in 7; and 7, is

(@ {¢.X}

() {¢. X {ab}}

© {4.X.{a},{b},{a,b}.{b,c}}
(d) the discrete topology on X

Let ¥ =(0,1] be a subspace of R. Let A =(o, %)
the closure of A in Yis

(@ (0,1/2] (®) [0,1/2]

(© (0,1/2) d) (0, 1]

Let f:{a,b,c} = {1,2,3} be defined by
fla)y=2,fb)=3, f(c)=3. Let V= {1,3}, then
f1V) is

@ f{a.b} ®) {b.c}

© fad @ {abe)

Consider the identity functions f:R—> R and
g:R — R, then

(a) both fand g are continuous

(b) fis continuous but g is not continuous

(@) fis not continuous but g is continuous

(d) neither fnor g is continuous

Page 2 Code No. : 6380



In R, we have d(x,y) <np(x,), this inequality.

shows that

@) B,(x,e/n)c By(x,6)

®) Bp<x,s>ch(x,—J%)

© B,(x,6)c Bylx,e)

@ Bd<x,e)cB,,(x,.7‘in-J

The metric that. induces the product topology on
R? is

(a) D(x,y)=supld(z,y)}

() Dlx,y) = supf, -,

%53, }

(d) D(x,y)= sup{a }
l’yl

g_|

© D(x,y)= SUP{

Page 3 Coﬂ_e No. : 6380

-1

10.

If X is connected then

(a) ¢ is the only subset which is both open and
closed

() X is the only subset which is both open and
closed

(¢) ¢ and X ave the only subsets which are both
open and closed

(d) we can find a subset A(#¢, X) which is both
open and closed

Which one of the following is compact in R
(@) [0,1] ®) [0, 1)
@ 01 @ (0,1]

Which one of the following is NOT a subsequence
of (x,)

@) {xg,%5,%q,..}
®) {xy,xq,%g,...}
(© {xg,xy,%5,8,,%,,%5...}

(@) {2100, %200, %3005}

Which one of the following is not locally compact
(a) R
b @
() R* .
(d) Every simply 01de1ed set having: the lLu.b.
© property
Paged . Code No.:6380
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Define a basis for a topology on X. If B is a
basis for a topology r on X, prove that r
cquals the collection of all unions of elements

AD.

Or

(b) Let Y b_g a subspace of X. Let A be a subset of
Y. Let A denote the closure of A in X. Prove
that the closure of A in Yequals AnY .

12. (a) If @ is a basis for the topology on X and g is
a basis for the topology on Y, prove that

Q- {BxCI/Be B, cee} is a basis for the

topology of X xY .
Or

(b) State and prove the pasting lemma.
13. (a) Let X be a metric space with metric d. Define
d:Xxx—= R by d(x,y)= min{d(x,y),l}. Prove
that d is a metric that induces the same

topology as d.
Or

(b) State and prove the sequence lemma.
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14. (a) Prove that the union of a collection of
connected subspace of X that have a point in

common is connected.

Or

(b) Prove that every closed subspace of a compact
space is compact.

15. (a) Prove that compactness implies limit point
compactness.

Or

() Let X be a Hausdorff space. Prove that X is
locally compact if and only if given x in X, and
given a neighborhood U of x, there is a

neighborhood V of x such that V is compact
and VcU.

PART C — (5 x 8 = 40 marks)

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

16. (a) Define the standard topology, the lower limit
topology and the K - topology on R. Find the
relation between these topologies.

. Or
(b) Let A be a subset of the topological space X.
Let A' be the set of all limit points of A. Prove
that A=AuUA' and hence show that A is
closed if and only if it contains all its limit

points.
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17.

18.

(a)

o)

(@)

Let X and Y be topological space; let
[:X —>Y. Prove that the following are

equivalent
(i) [iscontinuous

(i) for every subset A of X, one has

[(A) cT(A)

(iii) for every closed set B of Y, the set fUB)

is closed in X.

01‘ o
Let f:A—> X, be given by the equafion

aed
f(a)=(f,(@))ges,» Where f,:A—> X, for each
a. Let zX, have the product topology. Prove

that the function f is continuous if and only if
each function f, is continuous.

Prove that the topologies on R" induced by
the Euclidean metric d and the square metric
p are the same as the product topology on

R".

Or

(b) State and prove the uniform limit theorem.
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19.

20.

(a)

(b)
(a)

®)

Prove that a finite Cartesian product of
connected spaces is connected.

Or
State and prove the tube lemma.

Let X be a metrizable space. If X is
sequentially compact, prove that X is compact.

Or

Let X be a space. If X is locally compact
Hausdorff prove that there exists a space Y
satisfying :

(i) Xisasubspaceof Y
(i) Y- X consists of a single point

(iii) Yis a compact Hausdorff space.
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