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1. The resolved part of a fore~ fin a direction perpendicular to it is : 

(1) Maximum (2) Minimum 

(3) F (4) 0 

2. Centre of gravity of a thin uniform ,tri~ngular lamina divides every median in the 
ratio: 

(1) 1 : 2 (2) 2 : 1 (3) 2: 3 (4) 1 : 4 

3. The force of friction called into play when there is equilibrium is called : 

(1) Limiting friction 

(2) Dynamical friction 

(3) Statical friction 

(4) None of these 

·4_ Which type of forces from the couple ? 

(1) Two equal and unlike parallel forces with same lines of action. 

(2) Two equal and unlike parallel forces with different lines of action. 

(3) Two unequal and like parallel forces with different lines of action. 

(4) Two unequal and unlike parallel forces with different lines of action. 

5. The gravitation.al unit of moment in S.I. systerp. is: 

(1) Dyne~centimeter (2) Newton meter 

(3) gm. cm (4) kg. m 

1 
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C 
6. Every non-empty b f R . . · 

su set o which 1s bounded above must have 1.u.b. This result is known as: 

(l) Law of well ordering 

(2) Law of trichotomy 

(3) Completeness axiom 

(4) Archimedian property of real numbers 

7. The g.l.b. of a set: 

• 

(1) belongs to the set 

(2) does not belong to fhe set 

(3) may or may not belong to the set 

(4) none of these 

CX) 

8. · If I an is convergent and the sequence < bn > is monotonic ancf bounded, then 
n=1 

CX) . , L anbn is convergent. This statement is known as : 
n=l 

(1) Abel's test 

(3) Dirichlet's test 

(2) Abel's lemma 

(4) None of these 

9. The series :fan' where an= ;+- l -1 is: 
n=l 

(1) convergent 

(3) oscillating 

(2) divergent 

(4) none of these 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 
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10. The infinite product (1-J...J (1--1-) (1--1-) . 1·s · 2 2 2 ......... . 
2 3 4 . 

(1) divergent (2) convergent 

- (3) oscillating (4) none of these 

x+S 11. · The value of lim (1 + 2x)_2_ is: 

(1) e 
(2) · e2 es (4). · e10 - (3) 2 

12. Area bounded by . the parabola 2y = x2 and the line _x = y - 4 is equal to : 
(1) 6 (2) 18 (3) 00 (4) none of these 

13. The radius of ~urvature at the origin of the curve -x2 + 6y2 + 2x -y = 0 is : · · 

(l) s1 (2) 31-
. 1 

(3) 2-Js 

14. The nature of double points on the curve (y- x)2 + x7 = 0 : 

(1) a cusp (2) a node 

(3) conjugate point ( 4) none of these 

15. The asymptotes of the curye r cos 8 = a cos 28 : 

(1) r cos 8 + a;::: 0 

(3) r tan 0 + a = 0 

(2) r sin 8 + a = 0 

( 4) none of these 

(4) Js 

· 2 2 16. Whatisthenature_ofthecurve 13x -18xy+37y +2x+l4y-2=0? 

(1) circle (2) sphere 

(3) hyperbola (4) ellipse 

3 
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17. 

C I 

The equation of the plane which cuts the paraboloid x2 -2y2 = z in a conic with its 

centre at the point ( 2, ~, 4) is giv~n by : 

(1) 3x + 4y + z = o 

(3) 4x - 6y - z + 5 = O 

(2) 2x + 4y - z + 7 = 0 

(4) None of-these 

18. T.he latus rectum of the parabola (a2 + b2 )'(x2 + y2) =(bx+ ay-ab)2 is: 

(4) none of these 

19. The equation of circle with radi1:1s 'a' and touching the initial line at pole is: 

(1) r = a tan 0 

(3) r = 2a cot 0 

(2) r = 2a sin 8 

(4) none of these 

Th . . hi h h 1· x + l y-12 z-7 h f -11 2 - 2 2 0 · 20. e pomts m w c t e me, -- = --= -- cuts t e sur ace x - ":JY + z = 
-1 5 - 2 

are: 

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

(3) (2, 1,-1), (1, 0, -1) (4) None of these 

21. The general solution of ordinary differential equation of 'n' order contains : 

(1) n-arbitrary constants 

(2) more than n-arbitrary constan~s 

(3) any number of arbitrary constant 

(4) none of these 

'-
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22- General solution of dy + 2xy = 2e- x2 is: 
dx 

(1) y = (2x + c)e-x 2 

(3) y=e-x 

(2) y = 2xe-x 

·(4) none of these 

23. The necessary condition for the equation M(x, y)dx + N(x, y)dy = O, to be exact is : 
aN aM . (1) -=-ay · ax 
BM aN (3) -=-ay -ax 

24. The equation ydx + xdy = O is: 

(1) Partial differential equation 

(2) Exact differential equation 

. (3) Non-exact differential equation 

(4) None of these 

BN aM (2) -=--ay ax 
(4) 8,M =_ aN 

ay ax 

25.. For the differential equation x dy -y = 0, which of the follo~ing function is not an -· dx 
integrating factor? 

(1) 2_ 
x2 

(2) 1 
y2 (3) 1 

xy (4) 1 
x + y 

26. If -; and b are two vectors such that a x b = 0 and a . b = 0, then: 

(1) a is parallel to b 

(2) a is at right angle to b 

. 
(3) either a or b is a null vector 

(4) none of these 

5 
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27 Th · 4 2 ·h · t (1 1 1) is· · . e urut normal vector to the surface x -3xyz + z + 1 = 0 at t e pom ' ' - · 

(l) i+3j+k (2) i-3j-k 
In 

(4) None of these 

, 
28. A vector f is called an irrotational vector if: 

(1) div curl 7 = 0 

(3) V X 7 = 0 

29. Which of the following is not true? 

(1) curl (grad~)= 0 

(3) div (curl 7) =:: 0 

(2) V. f =0 

(4) none of these 

(2) . div (grad~)= 0 

(4) curl ( r ) = 0 

30. Which of the following is related with St9ke's theorem? 

(1) A line integral and a volume integral 

(2) A surface integral and a volume integral 

(3) A line integral,.a surface· integral and a volume integral 

(4) A line integral and a surface integral 

31. Polar form of C. R. equations are : 

ou 1av av · 1au 
(1) ----,-----ar rae ar rae 

ou av au 1 av 
(3) -=r-,-=--ae ar or r ae 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 

·au 1av ·au av (2) -=--,-=r-· ao rar ar ao 

(4) . None of these 

C 



C 

32. The fixed points of the mapping W = Sz + 4 are : 
Z. t 5 

(1) 2, 2 . 

(3) -2, -2 

(2) 2, -2 

(4) None of these 

33. The inverse point of .the .point z with respect to the circle I z I= r is: 

r 2 (1) (2) -~ z z 

(3) 
r2 

None of these (4) z 

34. Fourier· series for the func_tion /(x) in the interval (c, c + 2n) is: · 

00 00 

(1) /(x) = Ian cosnx + Ibn sin~x 
n=l n=l 

00 . 00 

(2) f(x) =~+ Ian sinnx+ I .bn cosnx 
2 n=l · n=l 

00 00· 

(3) f(x) = Ian sinnx + Ibn cosnx 
n=l n=l 

oo · . 00 

(4) J(x)= ao + Iancosnx+ Ibnsinx 
2 n=l n=l 

35. The value of Lin(ax) is: 

(1) (an~ +l),:,X (2) (anh - l)ax 

(3) (ah+ l)n x (4) (a11 -lt 
(I x a 

PG-E.E-June, 2023/(Mathematics)(SET-X)/(C) 
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36. 

37. 

38. 

39. 

The order of convergence of Newton-Raphson method is: 

(1) 1 . (2) 1.618 

(3) 2 (4) None of these 

Runge-Kutta method is used for: 

(1) Interpolation 

(2) Numerical differentiation 

(3) Numerical Integration 

(4) Numerical solution of ordinary differential equation 

The values of a function f(x) are tabulated below : 

X 0 1 2 
\ 

f(x) 1 I 2 1 

(1) 2x3 -7x2 +6x+ 1 (2) x3 -7x2 -6x+ 1 

(3) 2x3 +7x2 -6x+ 2 (4) None of these · 

In decomposition method, if uii = 1, then the method is called : 

(1) Doolittle method 

(3) Euler's method 

(2) Crout's method 

(4) None of these 

C 

3 I 

J 10 

1 

40. The quadrature. formulae J f (x)dx = 1/(-1) + 4 f (0) + f (1)] ~ith step length h = 1.0 is 
--1 

exact for polynomial of degree less than or equal to : 

(1) Two (2) Three (3) Four (4) None of these 

PG-F;E-June, 2023/(Mathematics)(SET-X)/(C) 
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41. If/is bounded function defined on [a, b] and P be a partition ofJia, b], then which of 
the following is odd ? 

(1) L(f, P) U(f, P) 

(3) U(P, -f) = -L(P, /) 

(2) L(-f, P) = -U(f, P) 

(4) U(-f, P) = -U(f, P) 

42. Which of the following is not-a bounded metric ? 

(1) d(x,y)=lx-yl 

(3) discrete metric 

where 4 is any metric on X. 

43. Which one is a dense set ? 

(2) set of natural number in R 

(3) Q inR 

(4) none of these 

(2) d(x, y) = minj2, Ix -y I l 

(4) d * (x t) = d(x, y) 
. ,y l+d(x,y) 

9 

44. If f (x) = on [1, 4] and P = [1, 2, 3, 4] be the partition of [1, 4], then L(f, P) is equal 
X 

to: 

70 
{l) 144 

61 
<2> 144 

oo d 
45 The integral f x 2 is: . l+x 

- 00 

(1) convergent 

(3) conditionally convergen~ 

PG-EE-June,.2023/(Mathematics)(SET-X)/(C) 
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46. A sphere (open or closed) is always: 

(1) empty (2) non-empty 

(3) singleton set (4) none of these 

47. What is odd against the given 'statement "A set is closed iff"? 

(1) A= A 

(3) Ac is open 

(2) d(A) c A 

(4) A= A 
48. The order of a and x in a group are respectively 3 .and 4. Then the order of x- 1 ax is : 

(1) 12 (2) 8 (3) 5 (4) 3 

49. Every group is isomorphic to a permutation group. This result is known as : 

(1) Lagrange -theorem 

(3) Cayley's theorem 

(2) Cauchy theorem 

(4) Gauss theorem 

50. The number of conjugacy classes in~ group of ·order 25 is: 

(1) 1 (2) 5 (3) 25 

. aex - b cos x + ce - x . · 
51. If hm . = 2, then value of b 1s equal to: 

· xsmx · 

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

( 4) none of these 

(4) 2 

3 3 3 · auau au 52. If u = log(x + y + z - 3xyz) , then value of - +-+ - is equa1 to . ax ay az . 

(1) 1 
(2) 1 

x2 +y2 + 22 x3 + y3 + 23 

(3) 3 
(4) None of these x+y+z 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 
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53. The equation _of normal to the surface xyz = 4 at the point (1, 2, 2) i_s equal to : 

(1) X-1 Y-2 Z-2 
(2) X-1 Y-2 Z-2 --=--=- --=--=--2 1 1 1 . 2 1 

(3) X-1 Y-2 Z-2 
None of these --=~=- (4) 3 2 2 

54. The necessary and sufficient condition for the curve to be a plane curve is: 

(1) [ r r' r"] = 0 (2) [ r' r" r" ']:::;: O 

(3) [r" r"' r] = 0 (4) none of these 

55. The maximum value of the function sin x + sin y + sin (sin x + y) is: 

(1) 
2 

(2) (3) 
2 

(4) None of these 

56. A · partial differential equation by eliminating the arbitrary functions from 
z = f(x-ay) + g(x + ay) is given by: 

(1) 
a2z · a2z 

(2) ciz 2 a2z 
ax2 = ay2 -=a-

ay2 ax2 

(3) o2z 2 a2z 
(4) none of these -=a-

ax2 ay2 

~3 .._3 .._3 · 
d ff . ] . u z 3 o z 4 o z x~ 2 11 . 57. The particular integral of the i erentia equation ~x

3 
-

2 
+ -

3 
= e · 1s: 

u ax ay ay 

. (2) l:.e2Y 
2 

(3) _l:__ex+2y 
27 (4) none of these 

. a2z a2z · a2z . . 58. The partial differential equation - 2 - 7-- + 6-2 = 0 1s : ax axay ay 

(1) Hyperbolic (2) Parabolic 

(3) Elliptic (4) None of these 

11 

PG-EE-June, 2023((Mathematics)(SET-X)/(C) P. T. 0. 



12 

59. The real characteristics of the partial differential equation 
82

~ + 4 ~
2
: + 4 i/z == O ·is: 

ax oxoy oy2 · 

(1) 4X = y + C 

(3) Bx -y = 0 

(2) 3x + y = 0 

(4) y - 2X = C 

60. To two dimensional he~t equation is given by : 

(1) au au 1 au (2) au+au=B -+-=--ax ay Cat ax ay 

(3) 
· a2u 'au 1 a2u (4) a2u ciu l au 
-+-=--- -+-=--ax2 iJy c2 ax2 ax2 ay2 c2 at 

61. The .number of non-isomorphic abelian groups of order 8 is : 

(1) 1 

(3) 3 

62. The number of prime ideals of Z10 is : 

(i) 2 

(3) 0 

63. The ring of Z, Q, R, C, Zs are: 

(1) All integral domains 

(2) None of them is' integral domain 

(3) Some of them is integral 9-o~ain 

· (4) None of these 

PG-EE-Jun,e, 2023/(Mathematics)(~ET-X)/(C) 
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(2) 1 

( 4) none of these 
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64. Which statement is wrong ?' 

Fis a field, then f[x] is : 

(1) Euclidean domain 

(2) Principal ideal domain 

(3) Unique factorization domain 

(4) None of these 

65. In S. H . M. the maximum velocity is: 
I 

(1) Vmax = a (2) Vmax = Jµ a 

(3) vmax = µ a (4) None of these 

66. The uniform force that will move on kg. mass from rest through one metTc in one 
second is: \ 

(1) 4 Newton (2) 3 Newton 

(3) 2 Newton (4) None of these 

67. At an apse, the radius vector is: 

(1) perpendicular to the tangent 

(2) ·parallel to the tangent 

(3) perpendicular to the apsidal distanc~ 

(4) None of these 

PG-EE-June, 2023/(Mathematics) (SET-X)/(C) 
P.T.O. 
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68 Th d . l d . . · lc)ng· a plane curve · e ra 1a an transverse acceleration of a particle movmg a 
r = /(0) are: 

dr d0 
(l) r dt 1 dt 

dr d0 
(2) di''di 

(3) d
2
r _ ,(d0)2 

1 
! ~[r2 d0] 

dt2 dt r dt dt 

(4) None of these 

69. Central force is defined as : 

70. 

(1) A force w~ose line of action always passes through variable point. 

(2) A force whose line of action always passes through a fixed point. 

(3) A force whose line of action does not pass through a fixed point. 

(4) None of these 

Frequency of a simple harmonic motion is : 

(1) 
µ (2) 

7t -
7t ~l 

(3) 
jµ (4) 

.Jµ 
7t 2n 

71 . Co-efficient of the vector (5, -1~ 2) w. r. t. basis (1, 4, 2), (4, 2, 1), (2, 1, 3) are : 

(1) (1, 1, 1) 

(3) (1, 2, 3) 

(2) (-1, 1, 1) 

(4) None of these 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 
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72. Which is an orth<:>gonal set ? 

(1) {(l, 0, 1), (1, 0, -1), (0, 1, O)l 

(2) {(l, 0, 1), (l; 0, -1), (0, 3, 4)) 

. (3) {(l, o; 1), (1, 0, -1), (-1, o, 1) I 

(4) None of these 
\ 

15 

73. Let T:R2 be linear transformation defined by T(x1,x2)=(x1 -x2,x2-X1,-x1) , 
T~e nullty Tis : 

(1) 2 

(3) 0 

(2) · 1 

(4) None of these 

74. Let F: R3 R2 be defined by F(x, y, z) = (lx, y + z), then: 

(1) Fis linear transformation 

(2) Fis not a linear transformation 

(3) F is invertible 

(4) None of these 

75. Let V(F) be the vector space of all polynomial in x in which an inner product 
1 

is defined by (f,g) = f f(x)g(x)dx. Then for f(x) = x + 2,·g(x) = x2 - 2x - 3, <f, g> is 

equal to: 

(1) 
2 

0 ' 

(2) 
8 

(3) 37 
4 

(4) 37 
4 

76. The linear transformation T: R2 R2 defined by T(l, 0) = (2, 3), T(O, 1) = (5, 6) is: 

(1) one one and onto (2) one one but not onto 

(3) onto but not one one (4) none of these 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) P. T. 0 . 
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77. 3 - 3 S. R2-) R2 be defined by Let T: R R be defined by T(x, y, z) = (x, y, O) and · 3 
S( ) 1 vector spaces R and R2 x, Y = (2.x, 3y), are linear transformation on the rea 

· respectively. Then which of the following is correct ? 

(1) T and Sare both sing~lar 

(2) T and S are both non-singular 

(3) Tis singular but Sis non-singular 

(4) None of these 

1 
78• The integral Jxm-1(1--::X)n-ldx is known as: 

0 

(1) Theta function (2) Zeta function 

(3) Gamma function (4) Beta function 

79. Fourier expansion of f(x) = Ix I in [-n, 1t] is: 

(l) _ _±(co~x + cos
2
3x + cos:x + ... : ..... ) 

1t 1 · 3 5 

(2) 1t _ 4 (co_sx + cos3x + cos5x + ......... ) 
2 1t 1 3 5 

(3) 7t _ 4(cosx + cos;x + cos:x + ......... ) 
2 1t 12 3 5 

(4) None of these 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 



C. 

80. If the function f(z) is continuous at z0 , then : 

(1) f(z) is differentiable .at z0 

(2) f(z) is not necessarily differentiable at z0 

(3) f(z) is analytic at z0 

(4) None of these 

81. The remainder in the divison of 220 by 7 is.: 

(1) 0 (2) 1 (3) 2 (4) 4 . 

82. Every natural number greater than one has at least : 

(1.) one prime factor ·. 

(3) two composite factors 

(2) two prime factor 

(4) none of these · 

83. Find the highest power of 7 contained in 1000! . 

(1) 264 (2) 164 (3) 64 ( 4) none of these 

84. If I cos(a - iP) I = 1, then sin2 a is equal to: 

(1) co~ h2p (2) sin h2
~ 

. (3) tan h2p (4) none of these 

85. If pis a prime number then (p -1)! + 1 = 0 (mod p) is the statement of: 

(1) Chinese remainder theorem 

(3) Wilson's theorem 

(2) Fermat's theorem 

(4) Reduced residue theorem 

86. If A is a non-singular matrix of order n, then adj (adj A) is equal to: 

(1) · I Aln+l A (2) I Aln A 

(3) I A ln-l A (4) I A ln-2 A 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 

17 

P.T.O. 



18 c: 

87
• The vectors m [ ~1} [ ~1 j are linearly dependent, then value of k is equal to • 

(1) -4 (2) -2 I (3) 0 (4) 4 

88. The characteristics roots of a Hermitian matrix are: 

(1) Imaginary (2) Real 

(3) Complex number (4) None of these 

i-"( 89. Determinant of an idempotent matrix equals : 

/ 
(1) 1 (2) 0 (3) 1 or 0 .(4) none of these . 

90. The common roots of the · equations x 4 + 3x3 - 5x2 - 6x - 8 = 0 and 
x

4 + x 3 
- 9x2 + lOx - 8 = 0 are : 

(1) 2, 3 (2) 3, 4 (3) 4, 0 

91 
· . Genera ting function· for Bessel function J n ( x) is : 

X (t_l) 
(1) e2 \1 t 

x(t-1) 
(3) e t 

I (2) 

(4) None of these 

92. Rodrigue formula for Legendre polynomials is : 

· 1 dn 2 l)n-(1) Pn(x) =--(x -
2nn! dxn 

l dn 2 n 
(3) P, (x)=--(x +1) 

n 2nn! dxn 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 
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93, 

94. 

95. 

96. 

97. 

The Laplace transform of te-t sin 3t is equal to : 

(1) 36 6(s + 1) 
(s2 + 2s + 10)2 (2) 

(s2 + 2s + 10)2 

(3) s+l 
(4) None of these · (s2 +2s+6)2 

The generating function of Legendre's polynomials is: 

(1) (1 + 2xt +t2 }312 (2) (1+2x+t2 )112 

(3) (1- 2xt + t2 )-112 (4) None of these 

The sine Fourier transform of 2e -Sx is : · 

(1) 5s 
(2) -5s 

s2 +4 s2 +4 

(3) 5s 
s2 +25 

(4) None of these 

Which of the following keyword is used for the storage class ? 

(1) print f . (2) external 

(3) auto (4) none of these 

What will be the maximum size of a double variable ? 

(1) 16 bytes · 

(3) 4 bytes 

(2) 8 bytes 

(4) none of these 

98. The continue command cannot be used with: 

(1) switch (2) for (3) do ( 4) none of these 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 
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99. The bitwise OR operator is used to: 

(1) divide number 

(2) set the desired bits to 0 

(3) set the desired bits to 1 

(4) none of these · 

100. C is which kind of language ? 

(1) machine 

(3) objected-oriented 

PG-EE-June, 2023/(Mathematics)(SET-X)/(C) 

C 

(2) assembly 

(4) none of these 
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