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PG/INTEGRATED PG ENTRANCE EXAMINATION, APRIL 2023

MATHEMATICS
Time : Two Hours Maximum : 200 Marks

All questions carries 4 marks.
1 mark will be deducted for each wrong answer.

1. Let G be a non-abelian group. Let a € G have order 4 and let B € G have order 3. Then the order
of the element apin G : |
(a) Is6.
(b) Is12.
(¢) Is of the form 12% for k> 2.

(d) Need not be finite.

2. Which one of the following series is divergent ?

T ecinl el
(a) Z:=1 ;smz = s ;log.
0 2| e ! o 1 1
(0 Donay 3P0 @ Y,y tan=.

3. The matrix equation

oY)

represents

(a) Acircle of radius /15,

(b) An ellipse of semi major axis /5.

(c) An ellipse of semi major axis 5.

(d) A hyperbola.
Turn over
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4. InaH.P., p' term is ¢ and the ¢*P term is p. Then pq'" term is :

@A ChyEsas

(¢) Ppg. (d pg(p+q)

5. Newton Raphson scheme for solving x% ~153 =0, is :

(a) xn+1=0.5|:xn+ﬁ]. (b) xn+120.5[xn—.153}.
mn xﬂ.
(c) n+1 n x, e (d) n+1 n x, =
d(x,y)

6. The Jacobian m of the transformation

-u+v
e =
6
u+2v .
= is
3
1 ¢y
(a) 3 (b) 6
(c) 6. (d) -6.

7. An urn contains 3 balls numbered 1, 2 and 3 . The co-efficient of equation px2 +gx+c=0 is

determined by drawing the numbered balls with replacement. What is the probability that the
equation will have imaginary roots ?

4 23
(a) o7 (b) ST

16 :
(c) o7 (d) None of the above.
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If f(x)=x"logxand f (0)=0,then the value of a for which Rolle’s theorem can be applied to

[0,1] is:
a) =2 by <1
(c) O. @ 1/2.

Which among the following is not possible ?

(a) JAstP(A)={}. (b) 3IAstP(A)={¢}.

() JAs.tP(A)iscountable. (d) 3As.tP(A)isuncountable.

The number of group homomorphisms from the A; to the symmetric group S is :
(a) 1. (b) 12.
(e) 20. (d) 6.

Which of the following is not a definition of Gamma function ?

(a) I'(n)=nl : (b) F(n):j’jxn-le—xdx_

(¢) I'(n+1)=nT(n). d) T(n)= j: (log %]ﬂ— S

If'a 3 x 3 matrix A has eigen values 1, — 1 and 0 then which among the following is not an eigen

value A0 47 :

(a) 2. th)="1.
(e) —-1. (d) All of above.

Let T:R7 —» R” be a linear transformation with Nullity (T) = 2. Then, the minimum possible value
of Rank (T7)is:

(a) 2. (b) - 1.

(e) . 8. (d) 4.
Turn over
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14. Which among the following iteration technique is having non linear rate of convergence :
(a) Bisection. (b) Regula-falsi.
(¢) Newton-Raphson method. (d) All of the above.

15. Which among the following functions is not uniformly continuous on the given domain :
2 <=1
(a) f(x)=x"onR. (b) f(x)=sin Zon (0,1).

(¢) f(x)=In(x)on (0,x). (d) All of the above.

§ LS
16. Second degree Maclaurin polynomial of f (%)= Jm 32

(a) 1—§x+%x2. (b) 1—%x+2x2
(c) 1—-1—;«"%:::2 (d) 1+—;—x—§x2

17. The product AB of any two real, symmetric matrices A and B is :
a) Symmetric for all A and B.
(b) Never symmetric.
(c) Symmetric, if AB = BA.

(d) Anti-symmetric for all A and B.

12345678}
is:

18. Order of the permutation (3 =1 87 g G

(a) 4. (b) 2.
(c) 6. (d) 5.
19. Which among the following is not a generator of Z, :
(a) 1. (b) 2.
() 3. (d) 4.



20.

21.

22.

23.

24.
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In the Fourier series of the periodic function

f(x)=|sinx|

= i [ot,, cos nx + B, sin nx]
n=0

Which of the following co-efficients are non-zero ?
(a) a, forodd n. (b) a, foreven n.

(¢) B, forodd n. (d) B, foreven n.

In a restaurant, 17 men and 7 women are seated on 24 chairs at a round table. Find the total
number of possible ways such that 17 men are always sitting next to each other.

(a) 231 (b) T7!x17!.
(c) 6!x161). (d 8!x17!.

The number of real solutions of 2sin (ex) =5*+5""in[0,1] is/are:

(a). O (b1
© 2. (d) Infinite. '

Tangent line at (1, 1) to the curve x? + xy +5=0is:
(a) y=3x—-2. (b) y=-3x+4.
(c) x:3y—.2. (d) x=-3y+4.
The remainder when 220 4+ 330 4 440 4 550 , 117 is divided by 7 is :

fa)s 3; (b) O.
() 6. (d)y 5.

Turn over



g C 41697

25. The Sieve of Eratosthenes is used for finding :

(a) All primes below a given integer.

(b) All even numbers below a given integer.

(c) All odd numbers below a given integer.

(d) All composite numbers bellow a given integer.
26. Which of the following can only be used in disproving the statements ?

(a) Direct proof. (b) Contrapositive proofs.

(c) Counter Example. (d) Mathematical Induction.

27. The argument of the Complex number z = (1 +1 J§) (1+£)(cos 0 +isin 9) is:

(a) §+9. (b) g+9.
: :
©) §+9- . (@ None
1+7i

28. Polar form of Complex number (2-i )2 i

(a) J2_8(3i1r)/4' (b) \/%—31'1:;‘4‘
() +f2e 372, d 2.

. 2
B0
29. The value of .[0 ‘(2 )2 dz l » along the line 3y =x, where z=x + iy is:

1000 1000
(a) = (b) o7
100 100

(&) == ) —
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2
+5z+6 Z :
30. The value of JC Z(Tj§)— dz, where Cis|z|=1is:

(a) 2mi. (=il
(¢c) 0. : (d) 40mi.
31. For f(x,y)=x2 +xy-2y-2x+1,(2,-2)isa:
(a) Maximum. (b) Saddle point.

(¢) Minimum. (d) None of these.

32. Ifu and v are harmonic functions then f (z)=u+ivis:

-

(a) Analytic function.
(b) Need not be analytic function.

(¢) Analytic function only at z=0.

(d) None of the above.

33. Fixed points for the transformation W = Z %1 is:
(a) Z=ti. (b) Z=+2i
fe) Z=%1. (d)s Z=12%

34. Image of the circle | z |=2 under the transformation w=3zis :
(a) |wl|=2. (b) |w]|=3.

(c) |w]|=6. - |w|=4

Turn over
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35. The bilinear transformation that maps the points z2=0,1,% into the points w = 1,-2,-4,i

respectively is :

(iz-2) _(iz-2)
()2 z2+2 $o); z-2

S g D)
() = o (d w= T

‘ : o n+2 i n o
36. The radius of convergence of the power series ), N X" 18:

1
(a) €2 (b) ﬁ-
i 1
() = (d) 2
37. Letf (x,y,2)= %+ e = 3xyz. A point at winch the gradient of the function f is equal to zero
is:
(@ (-1, 1,-1). (b) (— 1,-1,-1).
@ (1,-1, 1).

© (-1L1).

38. Suppose that S is the sum of a convergent series Z:: 1 @ - Define ¢, =a, +a,,; +a, 9. Then

o0

the series Zn s

(a) Diverges. (b) Converges to 3S-a; —a,.

(c) Converges to 3S - a; - 2as. (d) Converges to 3S - 2q; - a,.



g E oyl
- 23 BY -
o - 8I-M 3
39. Let M=| = 7 | Then, the value of det ((sx-M)?) is
00 -50
(a) - 216. (b) 116.
(c) 256. ) =21e.

40. Ifvector field o =(x+8y)7 +(y—22) j + (x +az) %k is solenoidal then value of a is :

(a) O. (b) 3.
()2, (@) a=2

41. The n'h derivative of y =sin px + cos px is:

(a) sin(px+nn)+ cos (px + nn).
sin( x+ﬂ]+cos[ x+EJ
(b) px+ pr+ )

(¢) P"sin(px+nn)+p" cos [px +—%‘E)

A

n o nm n Inm:
(d) P sin [px+—-—-2 ]+p cos[px+—2 )
42. Residue of

z3

t z=1 ...

Gl God)et)
100 101
(a) s (b) b1,
101 e
(c) 16 (d) 116"

C 41697
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43. The locus of the point of intersection of the lines \/3x — y — 4 /8k =0 and +/3kx + ky -4 J3 =0 for

different value of k is a/an :
(a) Circle. (b) Parabola.
(c) Hyperbola. . (d) Ellipse.

44. The values of P, (1) and P, (1), where P, (x) is Legendra polynomial of degree n respectively

are :

(a (-1)",1. (b) 1,-1.

() -1,1. (d) 1,(-1)".

45. Solution of the LP problem

Maximize z = 2x + 6y subject to—x+ y<1, 2x+ y<2 andx>0,y>0is :

4 ==
(@) 3- b 3

26 ; 3
(c) < (d) No feasible region.

46. The orthogonal trajectories of the family of curve y = ax? is (a and ¢ being constants) :

2 2 2 2

x y X y

T i e
8 Sei e o i r s

2 2 2 2

X y o X y =
(c) = +———“1 c. : (d) = +—2 C.

47. If the order of every element of a group is 2, then this group :
(a) Is Abelian. (b) Iscyclic.

(¢) Is of infinite order. (d) Is definitely non-abelian.
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48. The sum of interior angles of a geodesic triangle on the surface of a sphere radius R is :
(a) Less than x. (b) =

(¢) Greater than m. (d) Not constant.

49. Let (X, d) be a metric space where X is an infinite set and d is the discrete metric. Then :
(a) Heine-Borel theorem holds for(X, d )

(b) Heine-Borel theorem does not hold for (X, d).

(c) X is not bounded.
(d) Xis compact.

50. Which of the following sets is in one-to-one correspondence with N

UL i S i =l e B et ).

| =

Y I
(I) {1’ E: g:

(III) {g:p,qez,q;&O}.

p
—:p,qu}.
(IV) {q

(a) (I) and (II). (b) (I), (II) and (III)
(e) (D and (IV). (d) All of the above.




