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1. If y = tan- 1 
(;} then its nth derivative y. is : 

(1) (-1)"-1(11 - l)! . ne 0 
sm cosn an 

(-1)"- 1
( 1)1 (3 ) n - ·sin"0sinn0 

a" 

where 0 = tan t} 

(2) 
(-1)"-I (n.-1)! n 0 0 -----tan cosn an 

(-1)"-I (n -1)1 
( 4) . cos n 0 cos n e 

an 

2 . & & ~-. If u = ♦(x- y. v -z, z-x), then-+-+- ts equal to: · ax ay az 
( 1) 0 

(3) u 

(2) 1 

(4) xyz 

3. If a is a parameter. then envelop of the family oflines x cos a+ y sin a= a is: 

( l ) Parabola 

(3) Ellipse 

4. The evolute of curve 2xy ~ a2 is : 

(1 ) x½ + y½ = a½ 

(3) (x .,,- y)½ ,__ (x- y)½ = 2a½ 

(2) Circle 

( 4). Hyperbola 

(2) (x+y)½+(x-y)½=a½ 

(4) (x+ y)½ -(x-y)½ = 2a½ 

x2 Yi 
5. ~x.imum curvature of the ellipse 2 +-2 = 1 is : 

a b 

2a 
( 1 ) 

b 

(3) a 
2/J 

PG -EY.-J u ly- 2024/(M ;1 t hcrruet in )(Str l'-Z)/( C) 

(2) 2b 
a 

(4) b 
2a 

1 
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. . I 2 2 d" 2 + 2 - 1 . 
6. The mmnnum value of 'V x + y , under the con 1t10n x + xy Y - 1s : 

( 1) I 

(3) ✓3 

7. The sequence { Xn} where : 

1 I I . 
Xn = --+-- + ......... +-IS: 

n + 1 n + 2 2n 

(1) Convergent 

(3) Oscillatory 

(2) Ji 

(4) ✓6 
2 

(2) Divergent 

(4) None of the above 

8. If x = a(cos 0 + 0 sin 0), y = a(sin 0 - 0 sin 0), then the value of d
2

;_ at 0 = 1t is: 
dx 

2 
( I) 

an 
(3) 

1 

an 

9. What is the degree and order of the following diffe:rential equation ? 

(

d 3 ]½ d2y dy . 
--?'. -3-+5-+4y= I 
dx~ dx2 dx 

(1 ) 3, 3 

(3) 3, 2 

(2) _½, 3 

(4) 2, 3 

1 O. 1f n is a natural number, then 

3 n 
(1) - - -

2 n + J 

n Ir) 
_n_r_= I __ is equal to: 

Ir(r + 1) 
r - 1 

3 n + J 

(Z) 2· n + 2 
(3) 2 __ n_ 

2 n + 4 

PG-EF✓-July-2024/(M,.f ht:m,tf icl')(SKf-Z)/(C) 

(4) 3n(n+l) 

4 · n+2 
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2 
11. If r = a cost i + a sin t j + tk , then the value of d 

2
r is : 

. dt 

( 1 ) - a cost i - a sin t J 

(3) a cost+ a sin t 

12. If r = xi + yj ·➔ zk, then grad r is : 

X y Z 
(1) -+-+-

r r r 

(3) xi+ yj + zk 

(2) ✓(a 2 cos 2 
t + a 2 sin 2 t) + t 

(4) a 

(2) _!_(xi +.yj + zk) 
r 

( 4) None of the above 

13. If c is a regular closed curse in xy-plane, enclosing a region Sand P(x, y) and Q(x, y) be 
two continuously differentiable functions in the region S i.e. inside and on c, then 

(
aQ aPJ · JJ ax - ay dx dy is equal_ to : 

(1) J(Pdx+Qdy) . (2) f(Qdy-Pdx) . 
C C 

. ai . . 
(4) J

012 
(Pdx+Qdy) 

14. The value of J (axi +by}+ czk).nds is: 
s 

(1 ) a + b + c 

4 
(3) -n(a + c + b) 

3 

. C 

4 
(2) -(a+ b + c) 

3 

(4) a 2 +b2 +c2 

15. If j(t ) = ti - 3) + 2tk, g(t) = i - 2) + 2k and h(t) = 3i + tj - k, then the value of 
2 I, f .(g X h )dt IS : 

()) 0 (2) I 

(4) 3 

3 

(3) 2 

PG-EE-July-2024/(MathcmaticN)(SKf-Z)/(C) P. T. 0. 
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.( ) 2 2 1s i·r -1 Y a u a u . · u = tan - , then-+- 1s equal to: 
. X &2 ~2 · . 

(1) 
2.xy . 

(2) 
X 

x2 + y2 2 ·2 
X +y 

(3) 0 (4) 
X -
y 

17. Which of the following function is not differentiable atx = 0? · 

(1) x Ix I 
(3) e-x 

(2) x + I .x I 

(4) x3 

. . . . . 

C 

18. If f(x) = 3x3 -5x2 + 2x, then the interval for which /satisfies all the conditions of 
Roll's theorem is : 

(1) [O, l] 

(3) [-1·, OJ 

(2) [-l, 1] 

(4) [l, 2] 

19. If La_grange's theorem is true for the function f (x) = .x3 ~ 3x - 2 · in the interval [-2, 3 ], · 
then the value ofc where itis tnie is : 

(1) 0 

(3) fi 
(2) l½ . 
(4) 1 

20. If the function /{x) - x(x - 2) is continuous i.n [ 0, ~] and differentiable in ( 0, ~} then 

the value of 'c' of the mean value theorem is : 

1 
(1) 2 

1 
(3) 4 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 
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21. A matrix A such that A 2 = I or (/ + A) (/ - A) = 0 is called : 

( 1) Idempotent 

(2) Nilpotent 

(3) Involuntory 

( 4) None of the above 

22. If for a square matrix A of order n, I A - ')..J I == a0 ')..n .+ a 1')..n-I + ......... +an , then 
A" A' n- -l I . 1 a0 + a1 + ... ...... +an 1s equa to : 

(l) 0 

(3) Jn x n 
. l . 

(4) J,,A--: -

23. If A is an m x n matrix ~frank rA arid B is _ann x p matri'.{ of rank rB such that AB= 0, 

5 

then which of the following is true ? · _ · · · · 

(1) rA+rs=p 

(2) rA + rB ~ n 

(3) rA +rs> n 

(4) rA+rB=n+p 

24. A square matrix A of order n is such that A'A = I =AA', then I A I is equal to : 

(1) 1 

(3) ± 1 

(2) n 

(4) n-·l 

25. The canonical form of a Quadratic Form is -2ly~ - ~-Yi. ·The rank and the index of 

this Q. F. arc 2 and O respectively, then the nature of this Q. F. is: 

(1) Positive definite 

(2) Negative definite 

(3) Scmi-posi ti vc definite 

( 4) Scmi-ncgati vc definite 

PG-EE-July-2024/(Mir1thcmatic8)(SF,T-Z)/(C) P. T. 0. 
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26. Given the function .f (x) = { x
2 

' x =:; c is differentiable at x = c. The values of a 
a.x+b , · x>c 

and b are respectively : 

(1) 2c, - c2 

(3) c, - c2 

(2) c2, 2c 

(4) - c2, 2c 

27. If y = .Jx + .Jx + .Jx + ...... to oo , then : is equal to: 

(1) x3 (2) 1 
y+l 

(3) 
2y-I 

1 X 
(4) 

l-2y 

28. Toe radius of curvature at the vertex of the cycloiq x = a(0 + sin 0), y = a(l - cos 0) is :· 

(1) 4a 

(3) 2a 

(2) a+ sin 0 

(4) 2a + 3 

29. The asymptotes of the curve (x2 
- y 2 )(x + 2y + 1) + x + y + 1 = 0 are: 

(I) y=±x ;x i- 2y+ 1 =O 

(2) y = ± x ; x +- y + I = 0 

(3) y = x; x ... 2y + 1 = 0 ; x + y + I = 0 

( 4) y = - X ; X 1 2y + ] = 0 ; X + y + 1 = 0 

30. The curve y 2(2a - x) = x
3 

has: 

( J) Node 

(2) Cusp 

(3) Conjugate point 

(4) None of these 

PG-EE-J uly-2024/( M ;athcmutic,)(SKJ'-Z)/(C) 
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31. The value of integral f1ydxdy where R is the region bounded by .the parabolas 

y
2 = 4x and x 2 = 4y is : 

(1) 32 
5 

(3) 16 
5 

48 
(2) 5 

(4) 16✓2 -
5 

32. The value of fff 2 2 2 · (x2 + y 2 + z 2 )dxdydz is: 
X +y +z ~, 

(1) 7t 
2 

(2) 7t 
. . 5 

47t 
(3) 5 

. . 

33. The locus of z when amp -- = - is : - . (z-lJ · 1t 
z+ 1 3 . .. . 

41t 
(4) 

15 

2 2 ( 2 J · .· (1) X +y - -y-1=0 
✓3 . 

(2) x2 + y 2 -2y = 0 

2 2 2 
(3) x + y + ✓3 y + 1 = 0 

34. 
· z 3 +8 

lim _nz = ............. . 
z➔2e 3 z 4 + 4z 2 + 16 

3-i✓3 
(1) 

2 

3+i✓3 
(3) 2 . 

(4) .x2 + y 2 + 2y -1 = 0 

·1 
(2) -(3- i✓3) 

8 

I r;; 
(4) -'-(3+iv3) 

. 4 

35 ~ri. - b"J" r . 3z - 4 . 
• i uc I mear trans1ormat10n w = -- 1s : 

z - I 

(1) Elliptic (2) Parabolic 

(3) f Jypcrholic.: ( 4) None of these 

7 

PG-F:E-J uly-2024/(M at hcrnaticH)(SET-Z)/(C) P.T.O. 
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36. The circle of convergence of power .series f ( 2
~ Jn is: 

. n=I Z +I+ I 

(1) iz+il<2 (2) I z + i I >2 

(3) I z + i + 1 I > 2 (4) I z+ i +II <2 

37. If /(z) = z
3 

+ Jz + 
1 

and path of integration is a: circle with centre at .the origin and 
z-3 

radius r, the Cauchy theorem is appli_cable when r equals : 

(1) 5 

(3) 3 

(2) 4 

· (4) 2 

38. A particle moves. in a curve so that its tangential and normal accelerations are equal and 
the angular velocities of the tangent is constant. The path of the particle is given by : 

. C . .. . . 
(1) s = Ae\11 + B where A= - , Band Care constants, 

w 

(2) s = 2A log v + log C 

(3) s =Ae\jl + B logC 

( 4) s = A log \jJ + IJe\jl + C · 

39. A particle is moving with_ -S.H.M. of amplitude a. Its velocity at any point x is : 

(1) v=,Ju(a 2 ---,-x 2
) 

(3) v = ,Ju(a2 + x 2
) 

40. If the time of the flight of a bullet over. a horizontal range R is T, the angle of projection 

is : 

(2) tan-1
(~] 

2R 

. - I g 
( r

2 

J (3) sm V/ (4) tan-1( ~:' J 
PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 
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41. Let X has a two parameter gamma distribution with parameters A, k (A > 0 is the scale 
parameter and k > 0 ts the shape parameter) with density function 

42. 

43. 

{

/1..k .\ _k - le - 'J...,· 

r ( x) 1 '( 1· ) • x > O h · L T / • ( ) · · b .n ..... i: · = 
0

,c , t en its . . s 1s given y : 

, X < 0 

(l ) 
l 

(2) (-A )' ('~Ar (4) (~r 
(s + 1)2 

(3) 
s+A s+A 

"What will be the output of the program : 
main () 

' \ 
int a = 1, b = 2. c = 3 ; 
printf ("%d", a += (a+= 3, 5~ a)) 
} 

(1) 6 (2) 9 (3) 12 (4) 8 

Vlhich of the followmg comment is correct when a macro definition includes 
arguments? 

( 1) The opening parenthesis should immediately follow the macro name. 

(2) There should be at least one blank between the macro name an_d the opening 
parenthesis. 

(3) There should be only one blank between the · macro name and the opening 
parenthesis. 

( 4 ) AJ J the above comments are correct. 

44. Whjch one of the foJlowing is a loop construct that will always be executed once? 

(] j for (2) while (3) switch (4) do while 

45. Which of the fo llowing statement is not true '? 

r 1 J A pointer to an int and a pointer to a double are of the same size. 

(2 ) A pointer must point to a data item on the heup (free store). 

(3) A pointer <.; an be reass igned to point to another data item. 

( 4) A pointer rnn point to an array . 

PC-EE-July-2024/(M at hcm1.tic11)(SKJ'-Z)/(C) P. T.O. 
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46. What does this statement mean ? 

x-=y+ 1; 

(1) x=x-y+ 1 

. (3) x = x - y ~ l 

47. Value of f cos 2 xsin 2 xdx is: 

(I) ~[X cot] 
(3) ·_!_[x- sin 2x]-_-_ 

8 2 . _ 

. 
. 

(2) x = -x - y - 1 

(4) x~x+y-1 

(2) 2-[x- cos2x] 
4 . ·2 

(4} _!_[x ~ sin 2x] 
4 . 2 

48. Ifj{x) = x, x E [O, 1] and/is R-integrable on [O, 1], then f i dx is equal to : 
. . . 0 

(1) 1 

(3) 2 

. (2) 1 
2 

3 
(4) 

2 . 

2 

49. The sum of n terms of a series is Sn = · n_ : 
2 

-, then for this series which statement is 
- . 1-+n X 

true? 

(1) Converges uniformly. 

(2) Does not converge uniformly. 

(3) Converges uniformly only in the interval (0, 1). 

( 4) Each term is continuous in an interval (a, b ). 

50. Find the value of c which satisfies the mean value theorem for the given functi6n, 

f(x)=·x 2 +2x + 1 on[l,2]? - . _ _ 

(1) J½ (2) l½ (3) -1½ (4) -½ 
PG-EE-J uly-2024/(M a thematics )(SET-Z)/(C) 
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51. The pedal equation of the curve x 2 + y 2 = 2ax is: 

(1) 2 r =ap 

(2) 2 a 
r =-

p 

(3) 2 r =2ap 

(4) 2 2 r =ap 

52. The length · of subnormal to parabola y 2 = 4ax . is : 

. (1) 2a 

(3) a✓2 

(2) 4a 

(4) 2a✓'2. ·. 

53. For the curve y = a log( sec : ) , th~ chord of c~atlJre parallel to y-axis is equal to :. 

(1) a · 

(3) Ja 

(2) 2a 

(4) 4a 

54. The radius of curvature of the curve y = a sin \ji cos \jl is : 

(1) p 

(3) 4p 

(2) 3p 

(4) 2p 

x3 + J + x2 y- X 2 . ·au · au · ·. 
55. If u = tan-1 

; 
2 y , then the value of x-+ y- is equal to : 

X -xy+y 8x 8y 

(1) 0 

(2) sin u 

(3) sin 2u 

(4) ] . 2 -sm u 
I 2 

11 

PG-EE~July-2024/(Mathcmatics)(SET-Z)/(C) P . .T. 0. 
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56. lfx = r cos 0 andy = r sin 0, then B(r, S) is: 
8(x, y) · 

(1) r 

(3)-;_ 

(2) r sin 0 

.1 
. (4) 

sme r 

. . . 

57. If a> 0, b > 0, then the maximum value of a -cos 0 + b sin 0 is: 

(l) a+ b 

(3) a orb · 

(2) a- b 

(4) , ✓a2 +b2 

58. Sequence (1, - ~- ½, -:, ~- - ~-·······'·Jis: · 

( 1) Monotonic but not bounded · 

(2) Bounded but not monotonic · 

(3) Monotonic and bounded 

(4) Neither monotonic nor _bounded 

59. Maxima and Minima value of the set S = {1 + (~ ~)" ; n E N} are : 

(I) (~.oJ 
(3) (,. ~J 

( l) Convergent 

(3) Oscillatory finitely 

PG-EE-J uly-2024/(M a thematics )(SET-Z)/( C) 

(2) ( 0, ~J . 
(4) ( ~, I J 

(2) Divergent 

( 4) Oscillatory infinitely 

C 
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61- Which of the following is n~t a necessary condition for Cauchy's Mean Value Theorem? 

( 1) The functions, f ( x) and g( x) be continuous in [ a, b] 

(2) The derivative of g'(x) be equal to O . 

(3) The functions f(x) and g(x) be deriyable in (a, b) · 

(4) There exists a value c E (a, b) such that f(b)- f(a) = f'(c) 
·. . · . ·. · g(b)- g(a) g'(c) . 

62. A group (G, *) is said to be abelian if .......... , .. 

(1) (x+y)=(y-x) 

(3) X + y = X 

(2) x*y=y*x , 

{ 4) x *Y = x * y 

63. Which of the following is not necessarily a property of a group ? 

(1) Commutatively 

(2) Associativity 

(3) Existence of inverse for every element 

( 4) Existence of identity 

64. Let x = (0, I) be the open unit interval and C (x, R) be the ring . of continuous functions 

from x to R. For any x E (0, 1), let l(x) = if E C (x, .R) I j{x) = O}. Then which of the 

following true ? · 

(1) l(x) is a prime ideal. 

(2) l(x) is a maximal ideal. 

(3) Every maximal ideal of C(x, R) is equal to l(x) for some x . E x. 

( 4) Only (I) and (2) are true. 

65. Let R be a commutative ring with unity. Which of the following is true? 

(I) If R has ·finitely many prime ideals, then R is a field. 

(2) If R has in finitely many ideals, then R is finite. 

(3) If R is a P.J.D., then every subring of R with unity is a P.I.D . . 

( 4) If R is an integral domain which has finitely many ideals·, then R is a field. 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) P. T. 0. 
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66. Let R = Z[X]l(x2 + 1) and \t' : Z(X) ➔ R be the natural quotient map. Which of the 

following statements are true ? 

(I) R is isomorphic to a subring of C. 

(2) The ideal generated by \ti(X) is a prime ideal in R. 

(3) R has infinitely many prime ideals. 

(4) Only (1) and (3) are true. 

67. The number of ring homorporphismsfrom f: Z[x, y]~ 
3 

F~X] equals: 
. . . (x +x +x+l) 

(1) i6 

(3) 1 

(2) 218 

(4) 29 
. 

68. The total number of non-isomorphic groups of order 122 is: 

(1) 2 

(3) 61 

(2) 1 

(4) 4 

69. Let G be a group order 6 and H be a subgroup ofG such that 1 <IHI< 6. Which one 

of the following options is correct ? . 

( 1) G is always cyclic, but H may not be. cyclic. 

(2) G may not be cyclic, but His always cyclic. 

(3) Both G and Hare always cyclic. 

( 4) Both G and fl may not be cyclic. 

70. The number of generators of a cyclic group of order 10 is : 

( ]) 2 

(3 ) 4 

PG-J<:F:-July-2024/(MMthcmMticN)(SET-Z)/(C) 
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71. Using Gauss Elimination method, the solution of equations 2x - y + 3z = 9, x + y + z = 6, 
x-y + z = 2 is: 

( 1) X = -13, y = 1, z = -8 

(2) x=l3,y = l,z=-8 

(3) x=-13,y=4,z= 15 

(4) x=5,y= 14,z=5 

72. While solving the equation x 2 - 3x + 1 = O using Newton-Raphson method the initial 
guess of the root is as I, then the value of the root will be : · 

(I) 1.5 

(3) 0.5 

. 2 

(2) . I 

(4) 0 

73. For a fixed CE R, let a=J(9x2 -5Cx4 )dx. ff the value oft~is integrai obtained by 
. 0 . . . 

using the Trapezoidal rule is equal io a, then the value of C (rounded off 2 decimal 
places) is : · · 

(1) 0.5 

(3) 0.12 

(2) . 0.24 

(4) 0.76 

74. If f(x) = x 2
, then the second order divided difference for the points x0, xi' x2 will be : 

(1) -1 (2) 
-1 . 

. x1 ~xo 

(3) 1 (4) 
1 

X2-X1 

75. Which of the following is t~rmed as an action of pull or push of a body at rest or 

motion? 

(I) Torque 

(3) Work 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 

(2) Momentum 

(4) Force 
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76. What is the relationship between each force, if three concurrent forces acting on a body 

according to I ,ami 's theorem ? 

( 1) Directly proportional to the sine of the angle between the other two forces · 

(2) Inversely proportional to the cosine of the angle between the other two forces 

(3) Directly proportional to the cosine of the angle between the other two forces 

( 4) Inversely proportional to the tangent of the angle between the other two forces 

77. The resultant R of forces P and Q makes an angle 0 with the line of action of P. P is 

now replaced by P + R, Q remaining unchanged such that the resultant makes an . angle 

½ with P ~ R. :The magnitude ofthis resultant is: . 

(1) 2Rsin ½ (2) ·2Rcos½ (3) Rsin ½. · (4} 3Rcos½ · 

. . 

78. Forces of 6, 8, 12 gm wt act along BC; CA, AB, the sides of a t~iangle of lengths 3, 4, 5 

ems respectively. The resultant of these forces acting parallel to AB is : 

(1) 2gmwt 

(3) 3.5 gm wt 

(2) 3 gm wt 

(4) 4gmwt 

. . . 

79. The sides of a ·uniform triangular lamina are 5, 6, 9 ems. in length, the perpendicular 

distance of its centre of gravity from the shortest side is : 

(1) 2 cm 

(3) 
4 ✓2 cm 
3 

(i) 4✓3cm 

3✓2 . 
(4) - .·-cm 

4 . 

80. A force of 30 kg acting at an angle of 30° with the .horizontal is about to drag a body of 

weight 60 kg lying on the floor. The co-efficient of friction is : · 

1 
(I) µ=-

3 

(3) µ = ✓3 

PG-EE-J uly-2024/(M a thematics )(SET-Z)/( C) 
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81- The centre and radius of the sphere 7x2 + 7y2 + 7z 2 -6x ·-3y-2z = 0 are respectively: 

Cl) (
6 I 2

) .!. 2 (3 3 . 2) 1 
7'7'7 '4 () 7'14'7 '2 

4 (6 3 2)· I 
() _ 7'7'7 / 2 

82. The equation of the plane that bisects the line joining the points (1, 2, 3); (3, 4, 5) at 
right angles is : 

(1) x+y +z ~·: 0 

(3) x-y + z = 0 

(2) X' + y - z + 2 = 0 

(4) x+y.+z-:-9=0 

83. The equations of a straight line through the point (3, · 1, - 6) and parallel to each of the 
planes x + y + 2z-4 = o· and 2x- 3y + z + 5 = 0 are: 

(1) x-3=y-I=z+6 
7 3 -5 

(3) x-3 = y+l = z-6 
7 3 -5 

(4) None of the above 

84. The equation of the cylinder whose generators are parallel to the line, x = L = ~ and 
· 1 -2 3 

whose guiding curve is the ellipse x 2 
.+ 2y2 = 1, z = 0 is : 

(l) 3(x2 + 2y 2 +z
2
)-2xz=0 

(3) x 2 + y 2 + z 2 - 2xz-8yz+3=0 

(2) 3(x2 +2y2 +z 2)-2xz+8yz-3=0 

(4) None of the above 

85. The vertex oftht: cone 4x
2 

- Y
2 

+ 2z
2 

+ 2xy - 3yz + 12x -1 ly + 6z + 4 = 0 is: 

( 1 ) ( J , 2, 3) 

(2) ( 1, 3, 4) 

(3) (- 1, ·-2, - 3) 

(4) (1, 2, - 3) 

PG-F:E-July-2024/(Mathcmatic8)(SET-Z)/(~) P. T. 0. 
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86. The integrating factor of the differential equation x(x-1) dy = (x-2)y + x 3 (2x-1) is : 
. . ~ . 

. 3 

(l) X -1 
x3 

L 
(2) x-1 

(3) x-1 
x2 

X 

(
4) 2x-l 

87. The solution of the following differential equation is : 

: = sin( x + y) + c~s( x + y) . 

(I) cex; tan( x? )+1 
(3) cex; tan( x? )-l 

(2) cex = tan(x + y) + 1 

(4) cex = tan(x+ y)-1 

88. Singular solution of the following D. E. is : 

y2 ~ 2pxy+ p2x2 -(a2 pi +b2) = 0 . 

2 
2 2 a 

(3) X +y =­
b2 

89. The P. I. of the following D. E. is : 

(D 2 -SD+ 6)y = 5x [ . d] D=-· . 
· dx · 

5x 

x2 · y2 
(2) -+-=l 

a2 . b2 

(4) 2 + 2 .· · 2b2 
. X y =a 

5x 5x 
(2) 

2loge 5 
(3) 

3loge 5 
(4) 

log,(:, }1og,(:3 ) 

90. Integrating factor of the following D. E. is : 

. 2 d2y 
sm x-=2y 

dx2 

( 1) sin x (2) COS X (3) tan x (4) cot x 

PG-EE-July-2024/(Mathcm•atics)(SET-Z)/(C) 
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91, If a and b are any two positive integers with a > b . and n is the number of divisions in 

Euclid's algorithm, and if p is the number of digits in b ~hen : . 

(1) n '5:.p 

(3) n ·-5:, Sp 

.(2) n ~ 7p 

(4) n > Sp 

2n . . 
92. If Fn = 2 + 1, then F0 Fi ........ Fn-l 1s equalto . 

(2) Fn + 3 

· .. (4) Fn + 4 

93. If n = p;1 , p;2 ...•..... p;1 be any • positive integer where p1, p 2 , ....... ,p1 . are distinct 
prime, then Euler's ~(n) is equal to : 

(3) n(p1 +l)(p2 +2) ...... (pt +t) 

(4) n(l+-1 J(1+-. l J····· _.···· (1+-1 
J 

Pi P2 _ Pt . · 

' -
94. Using Euler method, the general solution of the equati,on 2lx + 13y = 1791 is: 

(I) X = - t, y =~ 141 + l 2t 

(3) x=4t,y= - 14I + 13t 

(2) x=-2t,y:;=14I + 13t 

(4) x=-2t,y= 122+ 13t 

95. A square of side a revolves about a line through a corner and perpendicular to the 
diagonal through that comer, then the volume and area of the surface of the solid 
generated are : 

(I) ✓2,na3, 4✓2,na 2 

(3) 4✓2na 3 , 4na 2 

PG-EE-July-2024/(M a thematics )(SET-Z)/(C) 
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96. If both m and n are positive integers, then B(m, n) is equal to : 

(1) l.l!! l!!. (2) 
lm-ljn-1 

(3) 
jm+Iln+l 

(4) 
lm+lln+l 

lm+n-1 lm+n-1 lm+n lm+n-2 

½ 
97. Jsin" 0d0 is equal to: (where n > - 1) 

0 

(1) .j;_r(n + l) .(2) 
t;t) 

r(n + 2) rt;)) 
1~: 'J n t;I) 

(3) 
it 2 

(4) 

2 r-( ll i I J 2",(n;2J 

98. Areaofthecurvc r 2 =a2 cos 2 0+b2 sini0 is: 

it 
(2) 2n(a 2 +b 2 ) . (3) 

2 2 7t (4) 41t(a 2 + b2
) (1) (a + b)- (a +b )2 2 

99. 0-11§ 
Lr L- -= 

n---n: r=l n n - r 

(2) 7t . 1 
(1)1t~ 1 -+ 

2 

(3 ) 2n~3 (4) ;(;+1) 
100. J f j (I) = e _, t r1 , then its Laplace Transform F(s) is : 

r(n + I) (2) 
1 

( 1 J 
( s ., l )'' ' I s 2 + 1 

J ( n) (4) 
r(n + l) 

(3) n , I s 2 + l s 

PG- EJl:- .J uly-2024/( Mal hcm~lic~)(SET-Z)/(C) 
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1. If y = tan- 1 
(;} then its nth derivative y. is : 

(1) (-1)"-1(11 - l)! . ne 0 
sm cosn an 

(-1)"- 1
( 1)1 (3 ) n - ·sin"0sinn0 

a" 

where 0 = tan t} 

(2) 
(-1)"-I (n.-1)! n 0 0 -----tan cosn an 

(-1)"-I (n -1)1 
( 4) . cos n 0 cos n e 

an 

2 . & & ~-. If u = ♦(x- y. v -z, z-x), then-+-+- ts equal to: · ax ay az 
( 1) 0 

(3) u 

(2) 1 

(4) xyz 

3. If a is a parameter. then envelop of the family oflines x cos a+ y sin a= a is: 

( l ) Parabola 

(3) Ellipse 

4. The evolute of curve 2xy ~ a2 is : 

(1 ) x½ + y½ = a½ 

(3) (x .,,- y)½ ,__ (x- y)½ = 2a½ 

(2) Circle 

( 4). Hyperbola 

(2) (x+y)½+(x-y)½=a½ 

(4) (x+ y)½ -(x-y)½ = 2a½ 

x2 Yi 
5. ~x.imum curvature of the ellipse 2 +-2 = 1 is : 

a b 

2a 
( 1 ) 

b 

(3) a 
2/J 

PG -EY.-J u ly- 2024/(M ;1 t hcrruet in )(Str l'-Z)/( C) 
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l 
l 

-
2 

. . I 2 2 d" 2 + 2 - 1 . 
6. The mmnnum value of 'V x + y , under the con 1t10n x + xy Y - 1s : 

( 1) I 

(3) ✓3 

7. The sequence { Xn} where : 

1 I I . 
Xn = --+-- + ......... +-IS: 

n + 1 n + 2 2n 

(1) Convergent 

(3) Oscillatory 

(2) Ji 

(4) ✓6 
2 

(2) Divergent 

(4) None of the above 

8. If x = a(cos 0 + 0 sin 0), y = a(sin 0 - 0 sin 0), then the value of d
2

;_ at 0 = 1t is: 
dx 

2 
( I) 

an 
(3) 

1 

an 

9. What is the degree and order of the following diffe:rential equation ? 

(

d 3 ]½ d2y dy . 
--?'. -3-+5-+4y= I 
dx~ dx2 dx 

(1 ) 3, 3 

(3) 3, 2 

(2) _½, 3 

(4) 2, 3 

1 O. 1f n is a natural number, then 

3 n 
(1) - - -

2 n + J 

n Ir) 
_n_r_= I __ is equal to: 

Ir(r + 1) 
r - 1 

3 n + J 

(Z) 2· n + 2 
(3) 2 __ n_ 

2 n + 4 

PG-EF✓-July-2024/(M,.f ht:m,tf icl')(SKf-Z)/(C) 
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2 
11. If r = a cost i + a sin t j + tk , then the value of d 

2
r is : 

. dt 

( 1 ) - a cost i - a sin t J 

(3) a cost+ a sin t 

12. If r = xi + yj ·➔ zk, then grad r is : 

X y Z 
(1) -+-+-

r r r 

(3) xi+ yj + zk 

(2) ✓(a 2 cos 2 
t + a 2 sin 2 t) + t 

(4) a 

(2) _!_(xi +.yj + zk) 
r 

( 4) None of the above 

13. If c is a regular closed curse in xy-plane, enclosing a region Sand P(x, y) and Q(x, y) be 
two continuously differentiable functions in the region S i.e. inside and on c, then 

(
aQ aPJ · JJ ax - ay dx dy is equal_ to : 

(1) J(Pdx+Qdy) . (2) f(Qdy-Pdx) . 
C C 

. ai . . 
(4) J

012 
(Pdx+Qdy) 

14. The value of J (axi +by}+ czk).nds is: 
s 

(1 ) a + b + c 

4 
(3) -n(a + c + b) 

3 

. C 

4 
(2) -(a+ b + c) 

3 

(4) a 2 +b2 +c2 

15. If j(t ) = ti - 3) + 2tk, g(t) = i - 2) + 2k and h(t) = 3i + tj - k, then the value of 
2 I, f .(g X h )dt IS : 

()) 0 (2) I 

(4) 3 

3 

(3) 2 

PG-EE-July-2024/(MathcmaticN)(SKf-Z)/(C) P. T. 0. 
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.( ) 2 2 1s i·r -1 Y a u a u . · u = tan - , then-+- 1s equal to: 
. X &2 ~2 · . 

(1) 
2.xy . 

(2) 
X 

x2 + y2 2 ·2 
X +y 

(3) 0 (4) 
X -
y 

17. Which of the following function is not differentiable atx = 0? · 

(1) x Ix I 
(3) e-x 

(2) x + I .x I 

(4) x3 

. . . . . 

C 

18. If f(x) = 3x3 -5x2 + 2x, then the interval for which /satisfies all the conditions of 
Roll's theorem is : 

(1) [O, l] 

(3) [-1·, OJ 

(2) [-l, 1] 

(4) [l, 2] 

19. If La_grange's theorem is true for the function f (x) = .x3 ~ 3x - 2 · in the interval [-2, 3 ], · 
then the value ofc where itis tnie is : 

(1) 0 

(3) fi 
(2) l½ . 
(4) 1 

20. If the function /{x) - x(x - 2) is continuous i.n [ 0, ~] and differentiable in ( 0, ~} then 

the value of 'c' of the mean value theorem is : 

1 
(1) 2 

1 
(3) 4 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 
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21. A matrix A such that A 2 = I or (/ + A) (/ - A) = 0 is called : 

( 1) Idempotent 

(2) Nilpotent 

(3) Involuntory 

( 4) None of the above 

22. If for a square matrix A of order n, I A - ')..J I == a0 ')..n .+ a 1')..n-I + ......... +an , then 
A" A' n- -l I . 1 a0 + a1 + ... ...... +an 1s equa to : 

(l) 0 

(3) Jn x n 
. l . 

(4) J,,A--: -

23. If A is an m x n matrix ~frank rA arid B is _ann x p matri'.{ of rank rB such that AB= 0, 

5 

then which of the following is true ? · _ · · · · 

(1) rA+rs=p 

(2) rA + rB ~ n 

(3) rA +rs> n 

(4) rA+rB=n+p 

24. A square matrix A of order n is such that A'A = I =AA', then I A I is equal to : 

(1) 1 

(3) ± 1 

(2) n 

(4) n-·l 

25. The canonical form of a Quadratic Form is -2ly~ - ~-Yi. ·The rank and the index of 

this Q. F. arc 2 and O respectively, then the nature of this Q. F. is: 

(1) Positive definite 

(2) Negative definite 

(3) Scmi-posi ti vc definite 

( 4) Scmi-ncgati vc definite 

PG-EE-July-2024/(Mir1thcmatic8)(SF,T-Z)/(C) P. T. 0. 
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26. Given the function .f (x) = { x
2 

' x =:; c is differentiable at x = c. The values of a 
a.x+b , · x>c 

and b are respectively : 

(1) 2c, - c2 

(3) c, - c2 

(2) c2, 2c 

(4) - c2, 2c 

27. If y = .Jx + .Jx + .Jx + ...... to oo , then : is equal to: 

(1) x3 (2) 1 
y+l 

(3) 
2y-I 

1 X 
(4) 

l-2y 

28. Toe radius of curvature at the vertex of the cycloiq x = a(0 + sin 0), y = a(l - cos 0) is :· 

(1) 4a 

(3) 2a 

(2) a+ sin 0 

(4) 2a + 3 

29. The asymptotes of the curve (x2 
- y 2 )(x + 2y + 1) + x + y + 1 = 0 are: 

(I) y=±x ;x i- 2y+ 1 =O 

(2) y = ± x ; x +- y + I = 0 

(3) y = x; x ... 2y + 1 = 0 ; x + y + I = 0 

( 4) y = - X ; X 1 2y + ] = 0 ; X + y + 1 = 0 

30. The curve y 2(2a - x) = x
3 

has: 

( J) Node 

(2) Cusp 

(3) Conjugate point 

(4) None of these 

PG-EE-J uly-2024/( M ;athcmutic,)(SKJ'-Z)/(C) 
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31. The value of integral f1ydxdy where R is the region bounded by .the parabolas 

y
2 = 4x and x 2 = 4y is : 

(1) 32 
5 

(3) 16 
5 

48 
(2) 5 

(4) 16✓2 -
5 

32. The value of fff 2 2 2 · (x2 + y 2 + z 2 )dxdydz is: 
X +y +z ~, 

(1) 7t 
2 

(2) 7t 
. . 5 

47t 
(3) 5 

. . 

33. The locus of z when amp -- = - is : - . (z-lJ · 1t 
z+ 1 3 . .. . 

41t 
(4) 

15 

2 2 ( 2 J · .· (1) X +y - -y-1=0 
✓3 . 

(2) x2 + y 2 -2y = 0 

2 2 2 
(3) x + y + ✓3 y + 1 = 0 

34. 
· z 3 +8 

lim _nz = ............. . 
z➔2e 3 z 4 + 4z 2 + 16 

3-i✓3 
(1) 

2 

3+i✓3 
(3) 2 . 

(4) .x2 + y 2 + 2y -1 = 0 

·1 
(2) -(3- i✓3) 

8 

I r;; 
(4) -'-(3+iv3) 

. 4 

35 ~ri. - b"J" r . 3z - 4 . 
• i uc I mear trans1ormat10n w = -- 1s : 

z - I 

(1) Elliptic (2) Parabolic 

(3) f Jypcrholic.: ( 4) None of these 

7 

PG-F:E-J uly-2024/(M at hcrnaticH)(SET-Z)/(C) P.T.O. 
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36. The circle of convergence of power .series f ( 2
~ Jn is: 

. n=I Z +I+ I 

(1) iz+il<2 (2) I z + i I >2 

(3) I z + i + 1 I > 2 (4) I z+ i +II <2 

37. If /(z) = z
3 

+ Jz + 
1 

and path of integration is a: circle with centre at .the origin and 
z-3 

radius r, the Cauchy theorem is appli_cable when r equals : 

(1) 5 

(3) 3 

(2) 4 

· (4) 2 

38. A particle moves. in a curve so that its tangential and normal accelerations are equal and 
the angular velocities of the tangent is constant. The path of the particle is given by : 

. C . .. . . 
(1) s = Ae\11 + B where A= - , Band Care constants, 

w 

(2) s = 2A log v + log C 

(3) s =Ae\jl + B logC 

( 4) s = A log \jJ + IJe\jl + C · 

39. A particle is moving with_ -S.H.M. of amplitude a. Its velocity at any point x is : 

(1) v=,Ju(a 2 ---,-x 2
) 

(3) v = ,Ju(a2 + x 2
) 

40. If the time of the flight of a bullet over. a horizontal range R is T, the angle of projection 

is : 

(2) tan-1
(~] 

2R 

. - I g 
( r

2 

J (3) sm V/ (4) tan-1( ~:' J 
PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 
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41. Let X has a two parameter gamma distribution with parameters A, k (A > 0 is the scale 
parameter and k > 0 ts the shape parameter) with density function 

42. 

43. 

{

/1..k .\ _k - le - 'J...,· 

r ( x) 1 '( 1· ) • x > O h · L T / • ( ) · · b .n ..... i: · = 
0

,c , t en its . . s 1s given y : 

, X < 0 

(l ) 
l 

(2) (-A )' ('~Ar (4) (~r 
(s + 1)2 

(3) 
s+A s+A 

"What will be the output of the program : 
main () 

' \ 
int a = 1, b = 2. c = 3 ; 
printf ("%d", a += (a+= 3, 5~ a)) 
} 

(1) 6 (2) 9 (3) 12 (4) 8 

Vlhich of the followmg comment is correct when a macro definition includes 
arguments? 

( 1) The opening parenthesis should immediately follow the macro name. 

(2) There should be at least one blank between the macro name an_d the opening 
parenthesis. 

(3) There should be only one blank between the · macro name and the opening 
parenthesis. 

( 4 ) AJ J the above comments are correct. 

44. Whjch one of the foJlowing is a loop construct that will always be executed once? 

(] j for (2) while (3) switch (4) do while 

45. Which of the fo llowing statement is not true '? 

r 1 J A pointer to an int and a pointer to a double are of the same size. 

(2 ) A pointer must point to a data item on the heup (free store). 

(3) A pointer <.; an be reass igned to point to another data item. 

( 4) A pointer rnn point to an array . 

PC-EE-July-2024/(M at hcm1.tic11)(SKJ'-Z)/(C) P. T.O. 
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46. What does this statement mean ? 

x-=y+ 1; 

(1) x=x-y+ 1 

. (3) x = x - y ~ l 

47. Value of f cos 2 xsin 2 xdx is: 

(I) ~[X cot] 
(3) ·_!_[x- sin 2x]-_-_ 

8 2 . _ 

. 
. 

(2) x = -x - y - 1 

(4) x~x+y-1 

(2) 2-[x- cos2x] 
4 . ·2 

(4} _!_[x ~ sin 2x] 
4 . 2 

48. Ifj{x) = x, x E [O, 1] and/is R-integrable on [O, 1], then f i dx is equal to : 
. . . 0 

(1) 1 

(3) 2 

. (2) 1 
2 

3 
(4) 

2 . 

2 

49. The sum of n terms of a series is Sn = · n_ : 
2 

-, then for this series which statement is 
- . 1-+n X 

true? 

(1) Converges uniformly. 

(2) Does not converge uniformly. 

(3) Converges uniformly only in the interval (0, 1). 

( 4) Each term is continuous in an interval (a, b ). 

50. Find the value of c which satisfies the mean value theorem for the given functi6n, 

f(x)=·x 2 +2x + 1 on[l,2]? - . _ _ 

(1) J½ (2) l½ (3) -1½ (4) -½ 
PG-EE-J uly-2024/(M a thematics )(SET-Z)/(C) 
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51. The pedal equation of the curve x 2 + y 2 = 2ax is: 

(1) 2 r =ap 

(2) 2 a 
r =-

p 

(3) 2 r =2ap 

(4) 2 2 r =ap 

52. The length · of subnormal to parabola y 2 = 4ax . is : 

. (1) 2a 

(3) a✓2 

(2) 4a 

(4) 2a✓'2. ·. 

53. For the curve y = a log( sec : ) , th~ chord of c~atlJre parallel to y-axis is equal to :. 

(1) a · 

(3) Ja 

(2) 2a 

(4) 4a 

54. The radius of curvature of the curve y = a sin \ji cos \jl is : 

(1) p 

(3) 4p 

(2) 3p 

(4) 2p 

x3 + J + x2 y- X 2 . ·au · au · ·. 
55. If u = tan-1 

; 
2 y , then the value of x-+ y- is equal to : 

X -xy+y 8x 8y 

(1) 0 

(2) sin u 

(3) sin 2u 

(4) ] . 2 -sm u 
I 2 

11 

PG-EE~July-2024/(Mathcmatics)(SET-Z)/(C) P . .T. 0. 
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56. lfx = r cos 0 andy = r sin 0, then B(r, S) is: 
8(x, y) · 

(1) r 

(3)-;_ 

(2) r sin 0 

.1 
. (4) 

sme r 

. . . 

57. If a> 0, b > 0, then the maximum value of a -cos 0 + b sin 0 is: 

(l) a+ b 

(3) a orb · 

(2) a- b 

(4) , ✓a2 +b2 

58. Sequence (1, - ~- ½, -:, ~- - ~-·······'·Jis: · 

( 1) Monotonic but not bounded · 

(2) Bounded but not monotonic · 

(3) Monotonic and bounded 

(4) Neither monotonic nor _bounded 

59. Maxima and Minima value of the set S = {1 + (~ ~)" ; n E N} are : 

(I) (~.oJ 
(3) (,. ~J 

( l) Convergent 

(3) Oscillatory finitely 

PG-EE-J uly-2024/(M a thematics )(SET-Z)/( C) 

(2) ( 0, ~J . 
(4) ( ~, I J 

(2) Divergent 

( 4) Oscillatory infinitely 
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61- Which of the following is n~t a necessary condition for Cauchy's Mean Value Theorem? 

( 1) The functions, f ( x) and g( x) be continuous in [ a, b] 

(2) The derivative of g'(x) be equal to O . 

(3) The functions f(x) and g(x) be deriyable in (a, b) · 

(4) There exists a value c E (a, b) such that f(b)- f(a) = f'(c) 
·. . · . ·. · g(b)- g(a) g'(c) . 

62. A group (G, *) is said to be abelian if .......... , .. 

(1) (x+y)=(y-x) 

(3) X + y = X 

(2) x*y=y*x , 

{ 4) x *Y = x * y 

63. Which of the following is not necessarily a property of a group ? 

(1) Commutatively 

(2) Associativity 

(3) Existence of inverse for every element 

( 4) Existence of identity 

64. Let x = (0, I) be the open unit interval and C (x, R) be the ring . of continuous functions 

from x to R. For any x E (0, 1), let l(x) = if E C (x, .R) I j{x) = O}. Then which of the 

following true ? · 

(1) l(x) is a prime ideal. 

(2) l(x) is a maximal ideal. 

(3) Every maximal ideal of C(x, R) is equal to l(x) for some x . E x. 

( 4) Only (I) and (2) are true. 

65. Let R be a commutative ring with unity. Which of the following is true? 

(I) If R has ·finitely many prime ideals, then R is a field. 

(2) If R has in finitely many ideals, then R is finite. 

(3) If R is a P.J.D., then every subring of R with unity is a P.I.D . . 

( 4) If R is an integral domain which has finitely many ideals·, then R is a field. 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) P. T. 0. 
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66. Let R = Z[X]l(x2 + 1) and \t' : Z(X) ➔ R be the natural quotient map. Which of the 

following statements are true ? 

(I) R is isomorphic to a subring of C. 

(2) The ideal generated by \ti(X) is a prime ideal in R. 

(3) R has infinitely many prime ideals. 

(4) Only (1) and (3) are true. 

67. The number of ring homorporphismsfrom f: Z[x, y]~ 
3 

F~X] equals: 
. . . (x +x +x+l) 

(1) i6 

(3) 1 

(2) 218 

(4) 29 
. 

68. The total number of non-isomorphic groups of order 122 is: 

(1) 2 

(3) 61 

(2) 1 

(4) 4 

69. Let G be a group order 6 and H be a subgroup ofG such that 1 <IHI< 6. Which one 

of the following options is correct ? . 

( 1) G is always cyclic, but H may not be. cyclic. 

(2) G may not be cyclic, but His always cyclic. 

(3) Both G and Hare always cyclic. 

( 4) Both G and fl may not be cyclic. 

70. The number of generators of a cyclic group of order 10 is : 

( ]) 2 

(3 ) 4 

PG-J<:F:-July-2024/(MMthcmMticN)(SET-Z)/(C) 

(2) 3 

(4) 5 
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71. Using Gauss Elimination method, the solution of equations 2x - y + 3z = 9, x + y + z = 6, 
x-y + z = 2 is: 

( 1) X = -13, y = 1, z = -8 

(2) x=l3,y = l,z=-8 

(3) x=-13,y=4,z= 15 

(4) x=5,y= 14,z=5 

72. While solving the equation x 2 - 3x + 1 = O using Newton-Raphson method the initial 
guess of the root is as I, then the value of the root will be : · 

(I) 1.5 

(3) 0.5 

. 2 

(2) . I 

(4) 0 

73. For a fixed CE R, let a=J(9x2 -5Cx4 )dx. ff the value oft~is integrai obtained by 
. 0 . . . 

using the Trapezoidal rule is equal io a, then the value of C (rounded off 2 decimal 
places) is : · · 

(1) 0.5 

(3) 0.12 

(2) . 0.24 

(4) 0.76 

74. If f(x) = x 2
, then the second order divided difference for the points x0, xi' x2 will be : 

(1) -1 (2) 
-1 . 

. x1 ~xo 

(3) 1 (4) 
1 

X2-X1 

75. Which of the following is t~rmed as an action of pull or push of a body at rest or 

motion? 

(I) Torque 

(3) Work 

PG-EE-July-2024/(Mathcmatics)(SET-Z)/(C) 

(2) Momentum 

(4) Force 

P. T. Q; 
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76. What is the relationship between each force, if three concurrent forces acting on a body 

according to I ,ami 's theorem ? 

( 1) Directly proportional to the sine of the angle between the other two forces · 

(2) Inversely proportional to the cosine of the angle between the other two forces 

(3) Directly proportional to the cosine of the angle between the other two forces 

( 4) Inversely proportional to the tangent of the angle between the other two forces 

77. The resultant R of forces P and Q makes an angle 0 with the line of action of P. P is 

now replaced by P + R, Q remaining unchanged such that the resultant makes an . angle 

½ with P ~ R. :The magnitude ofthis resultant is: . 

(1) 2Rsin ½ (2) ·2Rcos½ (3) Rsin ½. · (4} 3Rcos½ · 

. . 

78. Forces of 6, 8, 12 gm wt act along BC; CA, AB, the sides of a t~iangle of lengths 3, 4, 5 

ems respectively. The resultant of these forces acting parallel to AB is : 

(1) 2gmwt 

(3) 3.5 gm wt 

(2) 3 gm wt 

(4) 4gmwt 

. . . 

79. The sides of a ·uniform triangular lamina are 5, 6, 9 ems. in length, the perpendicular 

distance of its centre of gravity from the shortest side is : 

(1) 2 cm 

(3) 
4 ✓2 cm 
3 

(i) 4✓3cm 

3✓2 . 
(4) - .·-cm 

4 . 

80. A force of 30 kg acting at an angle of 30° with the .horizontal is about to drag a body of 

weight 60 kg lying on the floor. The co-efficient of friction is : · 

1 
(I) µ=-

3 

(3) µ = ✓3 

PG-EE-J uly-2024/(M a thematics )(SET-Z)/( C) 

✓3 
(2) µ=-. 

4 

1 
(4) ~l= ✓) 
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81- The centre and radius of the sphere 7x2 + 7y2 + 7z 2 -6x ·-3y-2z = 0 are respectively: 

Cl) (
6 I 2

) .!. 2 (3 3 . 2) 1 
7'7'7 '4 () 7'14'7 '2 

4 (6 3 2)· I 
() _ 7'7'7 / 2 

82. The equation of the plane that bisects the line joining the points (1, 2, 3); (3, 4, 5) at 
right angles is : 

(1) x+y +z ~·: 0 

(3) x-y + z = 0 

(2) X' + y - z + 2 = 0 

(4) x+y.+z-:-9=0 

83. The equations of a straight line through the point (3, · 1, - 6) and parallel to each of the 
planes x + y + 2z-4 = o· and 2x- 3y + z + 5 = 0 are: 

(1) x-3=y-I=z+6 
7 3 -5 

(3) x-3 = y+l = z-6 
7 3 -5 

(4) None of the above 

84. The equation of the cylinder whose generators are parallel to the line, x = L = ~ and 
· 1 -2 3 

whose guiding curve is the ellipse x 2 
.+ 2y2 = 1, z = 0 is : 

(l) 3(x2 + 2y 2 +z
2
)-2xz=0 

(3) x 2 + y 2 + z 2 - 2xz-8yz+3=0 

(2) 3(x2 +2y2 +z 2)-2xz+8yz-3=0 

(4) None of the above 

85. The vertex oftht: cone 4x
2 

- Y
2 

+ 2z
2 

+ 2xy - 3yz + 12x -1 ly + 6z + 4 = 0 is: 

( 1 ) ( J , 2, 3) 

(2) ( 1, 3, 4) 

(3) (- 1, ·-2, - 3) 

(4) (1, 2, - 3) 

PG-F:E-July-2024/(Mathcmatic8)(SET-Z)/(~) P. T. 0. 
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86. The integrating factor of the differential equation x(x-1) dy = (x-2)y + x 3 (2x-1) is : 
. . ~ . 

. 3 

(l) X -1 
x3 

L 
(2) x-1 

(3) x-1 
x2 

X 

(
4) 2x-l 

87. The solution of the following differential equation is : 

: = sin( x + y) + c~s( x + y) . 

(I) cex; tan( x? )+1 
(3) cex; tan( x? )-l 

(2) cex = tan(x + y) + 1 

(4) cex = tan(x+ y)-1 

88. Singular solution of the following D. E. is : 

y2 ~ 2pxy+ p2x2 -(a2 pi +b2) = 0 . 

2 
2 2 a 

(3) X +y =­
b2 

89. The P. I. of the following D. E. is : 

(D 2 -SD+ 6)y = 5x [ . d] D=-· . 
· dx · 

5x 

x2 · y2 
(2) -+-=l 

a2 . b2 

(4) 2 + 2 .· · 2b2 
. X y =a 

5x 5x 
(2) 

2loge 5 
(3) 

3loge 5 
(4) 

log,(:, }1og,(:3 ) 

90. Integrating factor of the following D. E. is : 

. 2 d2y 
sm x-=2y 

dx2 

( 1) sin x (2) COS X (3) tan x (4) cot x 

PG-EE-July-2024/(Mathcm•atics)(SET-Z)/(C) 
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91, If a and b are any two positive integers with a > b . and n is the number of divisions in 

Euclid's algorithm, and if p is the number of digits in b ~hen : . 

(1) n '5:.p 

(3) n ·-5:, Sp 

.(2) n ~ 7p 

(4) n > Sp 

2n . . 
92. If Fn = 2 + 1, then F0 Fi ........ Fn-l 1s equalto . 

(2) Fn + 3 

· .. (4) Fn + 4 

93. If n = p;1 , p;2 ...•..... p;1 be any • positive integer where p1, p 2 , ....... ,p1 . are distinct 
prime, then Euler's ~(n) is equal to : 

(3) n(p1 +l)(p2 +2) ...... (pt +t) 

(4) n(l+-1 J(1+-. l J····· _.···· (1+-1 
J 

Pi P2 _ Pt . · 

' -
94. Using Euler method, the general solution of the equati,on 2lx + 13y = 1791 is: 

(I) X = - t, y =~ 141 + l 2t 

(3) x=4t,y= - 14I + 13t 

(2) x=-2t,y:;=14I + 13t 

(4) x=-2t,y= 122+ 13t 

95. A square of side a revolves about a line through a corner and perpendicular to the 
diagonal through that comer, then the volume and area of the surface of the solid 
generated are : 

(I) ✓2,na3, 4✓2,na 2 

(3) 4✓2na 3 , 4na 2 

PG-EE-July-2024/(M a thematics )(SET-Z)/(C) 

(2) 41ta 3 , ✓21ta 2 

(4) _1ta3, 41ta 2 
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96. If both m and n are positive integers, then B(m, n) is equal to : 

(1) l.l!! l!!. (2) 
lm-ljn-1 

(3) 
jm+Iln+l 

(4) 
lm+lln+l 

lm+n-1 lm+n-1 lm+n lm+n-2 

½ 
97. Jsin" 0d0 is equal to: (where n > - 1) 

0 

(1) .j;_r(n + l) .(2) 
t;t) 

r(n + 2) rt;)) 
1~: 'J n t;I) 

(3) 
it 2 

(4) 

2 r-( ll i I J 2",(n;2J 

98. Areaofthecurvc r 2 =a2 cos 2 0+b2 sini0 is: 

it 
(2) 2n(a 2 +b 2 ) . (3) 

2 2 7t (4) 41t(a 2 + b2
) (1) (a + b)- (a +b )2 2 

99. 0-11§ 
Lr L- -= 

n---n: r=l n n - r 

(2) 7t . 1 
(1)1t~ 1 -+ 

2 

(3 ) 2n~3 (4) ;(;+1) 
100. J f j (I) = e _, t r1 , then its Laplace Transform F(s) is : 

r(n + I) (2) 
1 

( 1 J 
( s ., l )'' ' I s 2 + 1 

J ( n) (4) 
r(n + l) 

(3) n , I s 2 + l s 

PG- EJl:- .J uly-2024/( Mal hcm~lic~)(SET-Z)/(C) 
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