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-1+ A matrix 4 such that 42 =] or (I+A) (I - A)=0 is called -
(1) Idempotent

(2) Nilpotent

(3) Involuntory '.

(4) None of the abovq

2. If for a squarc matrix 4 of order n | A - M| =g+ a,l”"l
aoAn +01An R, +a,l is equal to .

(1) 0 ' - (2) 1,
) Jaun i ¥ &
3. If4is an m x n matrix of rank , and B is an n x p matrix of rank rp such that 4B = 0,
then which of the following i 1S frue ?
(1) "'A T rg =P F
(2) ry+rp<n _
(3) ry+rg>n

(4) H?A"‘FB:” tp

4. A square matrix A of order nis such thatA'A I=AA' then |A | is equal-tcr :

(1) 1 . (2) n
(3) 1 _ @n-1
5. The canonical form of aQuédratic *Form 1S —21yl e y§ The rank and the 1ndex of
7

this Q F.are 2 and 0 respcctlvely, then the nature of thls Q.F.is:
(I) Positive definite

(2) Negative definite
(3) Semi-positive definite
(4) Semi-negative definite

PG-EE—JuIy-2024/(Mathcmatics)(SET-Z)/(A) _ y - e 1.0
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. = ¢ values of
x* , XS€ . gifferentiable at x = € Th Q

6. Given the function f(x)=
£ {a.r+b ., X>C

and b are respectively ;

(1) 2¢,- ¢’ (2) ¢’ 2
2
(3) ¢,- ¢’ (4) -, 2c
dv
7. It y= x+1fx+.,/x+ ...... to o ,lhcn-i is equal to
3 ek ) I
X ( y+1
l 4 -
3) — (4) -
©) 2y -1 -2y

8. The radius of curvature at the vertex of the cycloid x =a(0+sin0), y=a(l-cos0) is :

(1) 4a (2) a+sin

(3) 2a (4) 2a+3

r ffhe asymptotes of the curve (x* = y*) (x +2y + )+x+y+1=0are:
(1) y=#x;x+2+1=0
(2) y=ix;x-l-y+1;0 '
(3) y=x;x+2p+1=0;x+y+1=0
(4) J’=—x;x+2y+1=0;x+y+1=0

10. The curve yz(Za—x) = x° has :
(1) Node
- (2) Cusp
s (3) Conjugatc point
(4) None of these

' PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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3
11. The centre and radius of the sphere 7x* +7y% + 722 —6x ~3y -2z =0 arc respectively :
6 3 2) I
(1) [- - —] O EREL
7°7°7) 4 714 7) 2
3030} '
(3)(———--) W [2.2.2],2
14°7)" 2 T B g
12. The equation of the plane that bisects the line i joining the points (1, 2, 3); (3, 4, 5) at
right angles is :
(1) x+y+z=0. (2) x+y-z+2=0
) x=y+z=0 8, | @)x+y+z—9=0
13.

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

x-3 y=1 z+6 +4 — 1
l —— T, — T e— - » —y —l -
(1) » T (2) ;
-3 _y+l_z-6 ) '
(3) 2n PP AL dn (4) None of the above
7 3 w5 -
14. The equatlon of the cylinder whose generators are parallel to thc line, T =—% =-§ and
whose _gu1dmg curve 1s the ellipse XD y* = 1 ,z2=01s:
(1) 3(*+2y” +2%)-2xz=0 (2) 3(x* +2y% +2%) - 2xz+8yz —3=0
(3) x2+y?+2%-2xz-8yz+3=0  (4) None of the above
15 The vertex of the cohé 4x* -—y2 + 2:2 +2xy—-3yz+12x-1ly+6z+4=0 is:
1) (1,23) '
(2) (1,3,4)
() (-1,-2,-3)
(4) (1,2,-3)
PG-EE-July-2024/(Mathematics)(SET-Z)/(A) - P.T.O.
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. dy _ (. _9y+x (2x=1)is:
16. The integrating factor of the differential equation x(x—l)};-—(x )y

3
=3 2) Eu 0 OF v
(1) 5 ( o 7
17. The solution of the following differential equation 1S :
2 sin(x + ) +cos(x + y)
dx
| e X+y § s+
(1) ce” =1lan —-—2—— +1 (2) ce |
(3) cex:lan(”y)—l (4) ce* =tan(x+y)-]
' 2
18. Singular solution of the following D. E. 1s :
y: —2pey+ p'xt —(a’p® +b°)=0
o | 0t g. 3
30 e
(1) a*x*+by" = @) =+
; 2 2,2
: B +y°=a’b
(3) x*+y =73 )5 +y
19. The P. 1. of the following D. E-is : -
P et L B
(D> -5D+6)y=>5 D=— .
l | X _ . 5:!‘ |
| ‘@) —— (3) L S 4) —F =735\
I 5 5
(1) 5% log,5 @) 2log, 5 3log, 5 -bg{—;}loge[f—g]
e i | e _. o\ 7 &
20. Int;grating*faélor of the following D.EB.1s: |
dZ
S1I x-—d;;i=2y ,
{
(1) sinx (2) cos X (3) tanx A (4) cotx

PG-EE-July-2024/(Mathem atics)(SET-Z)/(A)
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21.

22,

23

. If cis aregular closed curse in

S
. . 2
lfr=acost:+asmtj+tk,thenthevalueof LS IS :
dr’
(_l) —acosti—asintj (2) 1/(azcoszl+azsinzt)+t
(3) acost +asint 4) a
If'r =xi+yj +zk, then grad r is :
2. ¥i'z 1
1) —+=4-= —(xi+yj
(1) g, o . (2) r(x:+}y+zk)

(3) xi+yj+zk- (4) None of the above

. S¢ In xy-plane, enclosing a region S and P(x, y) and x,l be '
two continuously differentiable . %> y) and O(x, y)

functions in the region S i.e. inside and on ¢, then
0Q oP ; ' ol 8
ﬂ[—g———}dxdy s equal to :

s\ Ox Oy
(D) [(Pde+Qdy) - @) [(ody-Pdy
s ‘ 5% '
3) [=P+0) @) | 5(Pdx+Qdy)
24. The value of J(axf+b)y"+czk).ﬁds 1S :
A}
(1) a+b+c | - (2) E(a+b+c)
4 9.5 39
(3) 5n(a+ci-b) . - (4) a®+b” +c
25. If flt) = {i —-3j' + 2k, g(f) = i — ‘2j'-+ 2k and A(f) = 3i + tj — k, then the value of
sz.(gxh)df s : ' |
(1) 0 L R e |
(3) 2 1  (#)3 ,
- PG-EE-July-2024/(Mathematics)(SET-Z)/(A) | ' ' P.T.O.
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6
2 8'u
—tan”'| £ then E-E-+——— IS equal o
26 If u=tan (x) >3 6y2
2xy . ) 2.1:‘ 2
(0 x? +y° X t)y
(3% . *( ) |

_ | | | ER
7. Which of the following function is not differentiable at x 0
(1) x|x]| ' _- (2) x+|x|
(3) e - 4) x°

. & ;
] ' . fes all the conditions O
28. If f(x)=3x" ~5x*+2x, then the' interval for which f satlsﬁc ‘

Roll's theoremis: . ' _
(H) [0, 1] @ L1
(3) [-1, 0]* T 4) [1,2]

| e . . 3 ; . l __2, 3 ,
29. If Lagrange's theorem is true for the ﬁmctl_on f(x)=x"-3x-21n the interval [ |

then the valuc of ¢ where it is true is :

-
(1) 0 (2) A
: (4) 1
(3) -
| i ' ' -'0 -:i and differentiable in | 0, i],thcn
0. If the function f{x) = x(x - 2) is continuous 11 |V, ; . 5
the value of ‘¢’ of th.e mean value theorem 1S
' 3
(1) = . (2) >
- 3
1 . o3
(3) - _ . (4) :

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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31. The pedal cquation of the curve x* + y* = 2ax is :
(1) r*= ap

a

(2) pt=—
P

3) r’=2ap

(4) r*=ap’

32. The length of subnormal to parabola y* = 4ax is :

(1) 2a (2) 4a
(3) a2 (4) 2a+2
33. Forthecurve y=a log[scc E) , the chord of curvature parallel to y-axis is equal to :
. i | _
(1) a " - (2) 2a
() 3a - @) 4a

34. The radius of curvature of the curve y=asinycosy is:

(1) p gy , (2) 3p
3)4p N (4) 2p

3,3, 3. i3 - |
35. If u =tan"wy—,thcn the value of x-g-u—+ ya—u is equal to :

X —xp+y° Ox
() 0
'(2) Sin u
(3) sin 2u
(4) lsinZu
2

PG-EE-July-2024/(Mathematics)(SET-Z)/(A) ; P.T. O.
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d(r, 0)

26. Ifx=rcos0and y=rsin0, then IS :
d(x, y)
(1) r , (2) rsin 6
| | E
(3) — . . (4) -
sin 0 r

37. Ifa>0, b>0, then the maximum value of acos® + bsin 0 1s:

(1) a+b | (2) a-b

(3) aorb (4) Va*+b
38. Sequence (1, -——I—, —l-, ——1-, l, -—1-, .......... } IS :
23 "4 3D ;

(1) Monotonic but not bounded
(2) Bounded but not monbto_nic
(3) Monotonic and bounded

(4) Neither monotonic nor bounded

H

(3 B ' 3
0 (5, o) o @ (o, 2)
-(3)(1’ 5) . i (2’1)

: -] 3 —2 4 -3 :
C L 2] L W i is
40. Series (F—TJ +(23+"2J +(34 3}

 (2) Divergent

, ) : &y _ ~1)" |
39. . Maxima and Minima value of the set § = {1+ (1) ' NE N} are :

(1) Convergent -
(3) Oscillatory finitely (4) Oscillatory infinitely

PG-EE-July-2024/(Mathematics)(SET-Z)/(A) |
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n-| |

(1) (n-1)!

tan” Ocosn0O
a

cos” Ocosnb

aﬂ

(4) Hyperbola '

A
41. If y= mn"[-{). then its mth derivative y, 15 :
a
1"V =10
1y EL U= Gm g cosne
a
) (T ) P
(3) —————=sin" Osinnb (4)
a
where 0 = tan '(E).
: X
42. If u=d(x-y, y-2z, z-x), then §£+@-+QI—‘-- 1s equal to :
' ox Oy Oz
(1) 0 2) 1
(3) u (4) xyz
43. If o 1s a paramcter, then envelop of the family of lines x cosa+ysina=aiis :
(1) Parabola - (2) Circle
(3) Ellipse
44, The evolute of curve 2xy =a’ is :

(1) x% +y% ;-:a%

1©) (x+y)% +(x—y)% W

2
45. Maximum curvature of the ellipse xz
a

2a

1) =
() b _

e

S

(3) o3

- PG-EE-July-2024/(Mathematics)(SET-Z)/(A)

(2) (x+ y)% +(xj-y)% i

@) (x+3) ~(x- ) =205

y2

—+=—==11s:

bZ

L 2b
()=
-a

b
(4) 3

ooy EM 6 §
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: 2_-11s:
46. The minimum value of y/x* + y* under the condition x* +xy+) [ 15
(1) 1 2) V2
/6
(3) 3 _ O

47. The sequence {x,} where :

Xy & o e o aais0n +— 1S
n+l n+?2 n
(1) Convergent (2) Divergent
(3) Oscillatory ey _ (4) None of the above

. | diy o v
48. If x = a(cos 0 + 0 sin B), y = a(sin 6 — 0 sin 6), then the value of Ex_? at=mis:

I
- sl A g,
2 an s a’m G) an . an’
'49. What is the degree and order of the following differential equation ?
BNSTIRY/ ,
(Q] _3_d_;_/+5_q'}_)1+4y:1
dx” de>  dx
l | 2
() 3,2 @23
50. Ifn is a natural number, then
| | er
_r=l __ jsequalto:
Zr(r+l)
r=|
_ 3 n+l 3 -n J n(n+1)
3LE ey TR e ) S W) S
D 3o 7 2n+2 2 n+4

PG-EE-J uly-2024!(Mathcmatics)(SET-Z)/(A)
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51. If a and b arc any two positive integers with @ > b and n is the number of divisions 1n

Euclid's algorithm, and if p is the number of digits in & then :
(1) n<p . (2) n27p

(3) n<5p (4) n>5p

52, If F, =22 + 1, then FyF, ....... F,_, is equal to :

(1) F, | (2) F +3
(3) F,-2 ‘ (4) F,+4
903. 'If n= p;", pgz ......... pf' be any positive integer where p, Pyseveeeess Py ATC distinct

prime, then Euler's ¢(n) is equal to :

o {0

(2) n.py pyecen- Py
- (3) n(p,+)(p, +2).ee(py +1)

(4) n(1+-—l—-){l+~—1—] .......... (1+L)
| Pl P P

- 54. Using Euler method, the ger_leral solution of the equation 21x + 13y ‘=,1791 is ;.
' (1) x=—t,y= 141+ 121 - (2) x=-2t,y=141+ 13t
(3) x=4t,y=-141+13t (4) x=-2t,y=122+ 13t

55. . A square of side a revolves about a line through a corner and perpendicular to the
diagonal through that corner, then the volume and area of the surface of the sohd

generated arc :

' 2
(1) v2na®, 42na’ _ (2) 4na’, V2na
. r i
(3) 4\/'2-7“13, 411?(12 . | _ (4) TEa}, dna
PG-EE-July-2024/(Mathematics)(SET-Z)/(A) _ P,T.0.
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56. Ifboth m and n are positive integers, then B(m, n) is equal o'

(1) _min (2) _L”—'LI_M () |m+1[ntl

lm+n-—1 lm+n-—1 mtn
%
57. sin" 040 is cqual to: (wheren>-1)
) _
ALY Rty 2 Y
M) ['(n+2) o I"[E-:-!J
2
) e
T 2" . :“ 2
3y T _ 4) —
(3) > *) 2

58. Area of the curve r? = a? cos? 9+b2 sin’ @ is:
' | i b | n
<oy () (a+b)12T- () 2(@®+b?) () (@ +b°)3
ﬂ-'l\/Zl_r
59. . ¥, — —
,n-amg:n n-r
. 4(n e

60. If 7(r)=e™'t", thenits Laplace Transform F(s) is :

| _ (o

(1) (S+1)n+l. 32+1
P [(n+1)

() ff(ff') | ™ s24+1

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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|m+llﬂ+___.1

O Reamr v}

|m+n=2

(4) 4&(&2 +b%)
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61. Let X has a two parameter gamma distribution with parameters A, k (A > 0 is the scalc
~parameter and k > 0 is the shape parameter) with density function

ll 1,1-—18-).‘!
L=y 1Th)  * *>% thenitsL.T. £*(s) is givenby :
0 . {1
k
k

(1) ) ( A 3 S+l) 4 (7&,+ )

(S+1) @) s+ A ) A 4 + A

62. What will be the output of the programl -

main ()
{

.mta“lb 2c 3

printf ("%d", a + = (a+ 55 a))
}

e @) 9 ‘ (3)_12 (4) g

" 83. Which 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 and the opening
parenthesis. *

*(3) There should be only one blank between the macro name and the “opening
parenthe51s | '

(4) All the abovc comments are correct

64. Which one of the following is a loop construct that will always be executed once ?

(1) for - (2) while =~ (3) switch - (4) dowhile

65. Which of the following statement is nof true ?
(1) A pointer to an int and a pointer to a double are of the same size.
(2) A pointér must point to a data 1tem on the heap (free store).
(3)' A pointer can be reaésigned to point to another data item.
(4) A pointer can point to an array.

PG-EE-July-2024/(Mathematics)(SET-Z)/(A) - ' P.T. O.
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68. Iff{x)=x,x € [0, 1]andfis R-integrable on [0, 1], then

14

66. What does this statement mean ?

x=mptlyr
(1) x=x-y+1 2) x=—=x-y-1
(3) x=x-y-1 (4)3‘7"=~"+,y'1
67. Value of Icosz xsin? xdx is :
| 2%
1 cOS 2 X 1 _fﬂi—-]
™ '§[x_ % ] - @) 4[:: ™
: | sin2x |
] sin 2x | 1 x-——-——"'}
G) 's'[x' 2 ] i v 4[ 2

f‘xdx is equal to :
0

|
(1) 1 (2? >
3
(3) 2 (4) 2

frue '?
(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).

value theorem for the given function,

7-0 Find: the valuc of ¢ which satisfies th§ mean

fx)=x"+2x+] on [1,2] 7

19 @ % Y E ¢ oo ) Y.

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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71.  Which of the [ollowing is nor a necessary condition for Cauchy's Mean Value Theorem !

(1) The functions, f(x) and g(x) be continuous in [a, 5]
(2) The derivative of g'(x) be equal to 0
(3) The functions f(x) and g(x) be derivable in (a, b)

(4) There exists a value ¢ € (a, b) such that J®)-f@) _J{c)
g(b)-gla)  g'(c)

72. Agrc:mp (G, *) is said to be abcllan ) SRR .
(1) x+y)=(-x) (@) xry=yrx.
3) x+y=x _ (4) x*y=x*y

73.  Which of the following is not necessarily a property of a group ? '
(1) Commutatively |
(2) Associativity
(3) . Existence of inversé for every clement

(4) Existence of identity

74. Let x = (0, 1) be the open unit interval and C (x, R) be the ring of continuous functions

. from x to R. For any x € (0, 1), let I(x) {fe C(x R)|fAx) = 0‘}. Then which of the
followmg true ? - . _

(1) /{(x)1s a prime 1deal.
~ (2) I(x) is a maximal ideal. _
- (3) Every maximal id.eal of C(x, R) 1s equal to /(x) for some x € x.
(4) Only (1) and (2) are true.

75. Let R be a commutative ring with unity. Which of the following is true ?
(1) If R has finitely many prime ideals, then R is a field.
(2) If R has infinitely many ideals, then R 1s finite. 1
(3) It R is a P.I.D., then every subring of R with unity is a P.L.D.
(4) If R is an integral domain which has finitely many 1deals, then R is a field.

PG-EE-July-2024/(M athematics)(SET-Z)!(A) | P‘. T. O.
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76.

- 77.

78.

79.

A

. Which of the
Let R = Z[X)/(x* + 1) and y : Z(X) = R be the natural qmtle"t BRE: | |

following statcments are frue ?
(1) R is isomorphic to a subring of C.

(2) The ideal gencrated by w(X) is a prime ideal in R.

(3) R has infinitely many prime 1deals.

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

| ' ______};[11‘.1—-—- equals :
The number of ring homomorphism;-from f:Z]x, ¥l _ (x3 2+ x+]) _
(1) 2° T i@
| "B
(3) 1 - (4) 2

The total number of non-isomorphic groups of order 122 1s :

(1) 2 (2) 1

(3) 61 . (4) 4 _

Let G be a group order 6 and H be a subgroup of G such that 1 </ H|<6. Whlc_h one

of the following options is correct ?

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

80.

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

(3) Both G and H are always cyclic.

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

The number of generators of cyclic group of order-IIO 1S

(1) 2 (2) 3

()4 @5

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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A o
B . z — 9, x +y + z 4 ’
g1. Using Gauss Llimination method, the solution of equations 2x-y+3

x-y+z=21is:
(1) x=-13,y=1,z=-8
() x=13,y=1,z=-8
3) x=-13,y=4,7=15
4) x=35,y=14,z=5

' = - on method the initial
82. While solving the equation x* —3x+1=0 using Newton-Raphson

guess of the root is as 1, then the value of the root will be @ -
(1) 15 ) 1
(3) 0.5. .. ' ey () D

2 ; . . » - s
83. For a fixed C € R, let o= _[(9.::2 ~5Cx*)dx. If the value of this 1nt§gral obtained by
_ 3

. | et
using the Trapezoidal rule is equal to"a, then the value of C (rounded off 2 decima

places) is : .
(1) 05 _ o (2 024
3012 . (4) 0.76

84, If f(x)= x°, lhén the second order divided difference for the points x,, x,, X, Will be :

——

-1 @

X1 - X0

1 |
X9 -x,

(3) 1 | | .4

85. Which of the following is termed as an action of pull or push of a body at rest or |

motion ? , .

(1) Torque | ' (2) Momentum

(3) Work . . - (4) Force
PG-EE-July-2024/(Mathematics)(SET-Z)/(A) '- | P.T.O.
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86.

87.

88.

89.

90.

-The sides of a uniform triangular lamina are 3, 6, 9 cms. in length,
distance of its centre of gravity from the shortest side s ;

. .z o st cting on a body
What is the relationship between each force, if three concurrent forces 4 &
according to LLami's theorem ? | £, 35

(1) Directly proportional to the sine of the angle between the other two forces
i ces
(2) Inversely proportional to the cosine of the angle between the other TWO for

. e other ces
(3) Directly proportional to the cosine of the angle between the other two for

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

h the line of action of P. P 1S

it
The resultant R of forces P and Q makes an angle 6 wi * resultant makes an angle

now replaced by P + R, O remaining unchanged such that t
% with P + R. The magnitude of this resultantis:

2

(1) 2Rsin9/ (2) 2Rcos% - (3) Rsin% O (.} 3RCOS% -

Forces of 6, 8, 12 gm wt act along BC, CA, AB, the sides of 2 triangle of lengths _3, 4,3

cms respectively. The resultant of these forces acting parallel to AB 1s :

(1) 2 gm wt | (2) 3 gm Wt

(3) 3.5gmwt (4) 4 gm'"wtil

the ;Serpendicular

(l)h 2 cm (2) 4/3em
' ' ' W2
(3)%& cm . . (4) = ~cm

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 1s :

5

U)u=% Pk (2) h=—""
1
(3) u=+3 - e p=—J—§

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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93.

94.

93.

l’G-EE-July-ZOZ4/(Mathcmatics)(SET‘

y _4x andx —

4y is:
M5 @ %
) 159 (4) 59-*/—_-
The value of [ Lm 2o+ 42 dedydz s
(1) 12‘- 2) ’—;- 3) %’3 @ ‘%

The locus of z when ﬁmp [z l)—E 1S

z+1 3
1 ‘ 4 2 2 2 __'
(3) x“+y +—ﬁy+1=0 (@) ¥4y} +2y—-1=0
lim E .___—' z” +8 ol
z—>2e 3 z +4z +16 |
_hf _ 2) %(3'—5\/5)
(3) 3“‘/_ ' (4) %(3“\/55 |
. 3z-4 . .
The bilinear transformatlon W= - 1S
(1) Elliptic (2) Parabolic
‘ i f these
(3)' Hyperbolic (4) None of thes |
7)/(A)
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. The value of
Inlegral ,[,L}’drdy where R is the region bounded by the parabolas
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. . e
- 96. The circle of convergence of power series Z[ 2i ] g

z+i+]
- (M) |z+i]<2 (2) |z+i|>2
B) |z+i+1]>2 L ) |z+it1]<2
97 If f (Z)=5-3'-{:"3'}&:;;'-"'-'l and path of integration is a circle with centr at the origin and
radius 7, the éauchy theorem is applicable when r equals :
NOR e () 4
(3) 3 , (4) 2

accelerations are equal and

98. A particle moves in a curve so that its tangential and normal ven by

the angular velocities of the tangent is constant. The path of the particle 1S 8

(1) ) =Ae“’ + B where 4 = E, B and C are constants -

. 3%
- (2) s=24logv+logC
(3) s=4e" +B log C
(4) s=Alogy +Be’ +C

99. A particle is moving with S.H.M. of amplitude a. Its velocity at any point x 18 : _

W) v=Au@@ - @ u=uE-x)
' (3) "-‘"wfu(ffz +x°) I ) y=u(a® +x°)

If the time of the flight of a bullet over a horizontal range R 1s 7, the angle of projection

100.
IS : . \
_ ' 72
(1) sin’](T %R) ' . (2) tan- [2R
T2\ " r gT2
(3) sin"(-‘g’;—é—) (4) tan (ZRJ

PG-EE-July-2024/(Mathematics)(SET-Z)/(A)
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. 2 Yrzd b
SUBJECT : Mathematics — @\t‘\ 10208
Sr.NO. ..o,
Time : 1% Hours Max. Marks : 100 Total Questions ; 100
Roll No. (in figures) (in words)
- Name Date of Birth
Father's Name Mother's Name
| Date of Examination
(Signature of the Candidate) (Signature of the Invigilator)

CANDIDATES MUST READ THE FOLLOWING INFORMATION/INSTRUCTIONS BEFORE
STARTING THE QUESTION PAPER. ‘

1. All questions are compulsory.

- The candidates must return the question booklet as well as OMR Answer-Sheet to the Invigilator
concemed before leaving the Examination Hall, failing which a case of use of unfair-
means / mis-behaviour will be registered against him / her, in addition to lodging of an FIR with the
police. Further the answer-sheet of such a candidate will not be evaluated.

- Keeping in view the transparency of the examination system, carbonless OMR Sheet is provided to
the candidate so that a copy of OMR Sheet may be kept by the candidate.

- Question Booklet along with answer key of all the A, B, C & D code shall be got uploaded on the
University Website immediately after the conduct of Entrance Examination. Candidates may raise
valid objection/complaint if any, with regard to discrepancy in the question booklet/answer key within
24 hours of uploading the same on the University Website. The complaint be sent by the students to

the Controller of Examinations by hand or through email. Thereafter, no complaint in any case, will be
considered.

. The candidate must not do any rough work or writing in the OMR Answer-Sheet. Rough work, if any,
may be done in the question booklet itself. Answers must not be ticked in the question booklet.

- There will be no negative marking. Each correct answer will be awarded one full mark.

Cutting, erasing, overwriting and more than one answer in OMR Answer-Sheet will be treated
as incorrect answer.

- Use only Black or Blue Ball Point Pen of good quality in the OMR Answer-Sheet.

- Before answering the questions, the candidates should ensure that they have been supplied correct

and complete booklet. Complaints, if any, regarding misprinting etc. will not be entertained 30
minutes after starting of the examination.
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1. Which of the following is nof a necessary condition for Cauchy's Mean Value Theorem
(1) The functions, /(x) and g(x) be continuous in [a, ]
(2) The derivative of €'(x) be equal to 0

(3) The fanctions f(x) and g(x) be derivable in (a, b)

(4) There exists a value ¢ € (a, b) such that AVRFAC) = —‘/,(C)
g(b)-gla) g'(c)

2. A group (G, *) is said to be abelian if ............ .
(D x+y)=0 x) (2) x*xy=y*x
(3) x+y=x @) x*y=x+y

3. 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

4. Letx = (0, 1) be the open unit interval and C (x, R) be the ring of continuous functions
from x to R. For any x € (0, 1), let [(x) = {f € C (x, R) | fix) = 0}. Then which of the
following true ? |

(1) U(x)is a prime ideal.
(2) I(x) is a maximal ideal,
(3) Every maximal ideal of C(x, R) is equal to /(x) for some x € x.

(4) Only (1) and (2) are true.

5. Let R be a commutative ring with unity. Which of the following is true ?
(1) If R has finitely many prime idcals, then R is a field.
(2) If R has infinitely many idcdls, then R is finite.
(3) If Ris a P.1D., then every subring of R with unity is a P.LD.

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

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.



6. Lot R=ZILXV(x + Dand gy : ZAX) > R be the natural quotient map. Which of the

following statements are frue ?

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

(2) The ideal generated by yi(X) is a prime idcal in K.

(3) R has infinitcly many prime ideals.

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

FIX]

> equals :
(x3 +x“+x+1)

7. The number of ring homomorphisms from f:Z[x, y]—>

(1) 2° | ) 2"
(3) 1 @) 2’

8. The total number of non-isomorphic groups of order 122 is :
(1) 2 - : ) 1
(3) 61 - 4) 4
9. Let G be a group order 6 and H be a subgroup of'G such that 1 < | H | < 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 H is always cyclic.
(3) Both G and H are always cyclic.

(4) Both G and H may not be cyclic. :

10. The number of generators of a cyclic group of order 10 is :
(1) 2 (2) 3
()4 | (4) 5
PG-EE-July-2024/(Mathematics)(SET-Z)/(B) '



1 . ' { are | Ve \ oy
1. 1@ and A are any two positive ntepers With - A and s the number of divisione i

Fuchd's algorithin, and iz s the nmber of digits in A then

(N nsp (N Ip
(N ns§p () on
. N
120 10E =27 ¢ othen KK K, 4 s equal o
(LR »ol |
() F, (D), 03
@)k, 2 DIRE
N ¢ W u [T )
180 1 = ptopy p™ be any positive integer wWhere py. pyvepy are distin

prime, then Luler's d\(n& is equal to

(1 nLl ! WLI l ) ......... Ll l]
M P Py

5
(2) npy Py Py

(3) n(py + D(Py + (P, 40

(4) nLl +—l—)Ll { l—»] ,,,,,,,,,, L] 4 ')
” P2 P
2t 3y = 170N

14. Using Euler method, the general solution of the equation 2
(1) x= -~y 141+ 12 () v 2= LY
(3) x - dr,y 1AL 13 ) v =120

volves about a line through a corner and perpendicular o the

15. A square of side a re
then the volume and area of the surthice of the xolid

diagonal through that corner,
generated are

(1) «/51!(1".%/21!(12 (2) ana', Vana®
(3) 4~/§1w".4m:’ 4 :m'.-lm:)

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) PT O,



16. I both m and n arc positive integers, then B(m. 1) is equal to

, m+ln!
(1) 2 (o) Ldin-l 3) millntl oy L’[—;

n,
N

17. .[sin” 040 is cqualto : (Where n > - 1)

0
)
(1) \/;'1(11-41) 2 9
I'(n+2) I'[n—lJ
2
n+l n+l
3 I FL 2 ) n F[T]
Q) < @) = ———%
2 -] 2 (n+2
2 r )
18. Area of the curve 72 =a% cos? 6+ b%sin? 9 is :
(1) (a+b)72—t 2) 2n(a®+5%)  (3) (a2+b2)_’23 (4) 4n(a’ +b%)
n-l1 -
19. It Zl ’n+r _
no»o S n\n-r
JORES ) I2‘.+1
(3) 21 +3 | @ E[EH)

20. If f(1)= e't", then its Laplace Transform F(s) is :

C(n+1) ]
M (s+1)™" ® st +1

r r 1
3) S—("—,) | @ 5

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)



21,

22.

23.

24.

25.

N —r . ) . ;
I'he pedal equation of the curve v2 1 y7 = 2ax TE
(1 r" =ap

2 a
(2) r'=—

/7
(3) r? =2ap

@) r’=gqp’

The length of subnormal to parabola y2 =4ax is :
(1) 2a (2) 4a
3) a2 4) 2a2

J

For the curve y=a log[sec I) , the chord of curvature parallel to y-axis is equal to :
a .

(1) a () 2a
(3) 3a - o 4) 4a

The radius of curvature of the cufve y=asinycosy is :

M p | - @3p

() 4p 4) 2p

If u =tan™ X +}2)3 +x'y —zxyz : thén the value of x%+y@ is equal to :
X —xy+y ox oy

(1o

(2) sinu

(3) sin2u

1
4) —sin2u
4) 5

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)
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26. Ifx=rcosOandy - rsin 0. then - (', “)— s
o(x, y)
(N r (2) rsin0
(3) @ -
sin® r

27. 1fa>0.b>0.then the maximum value of @ cos 0 + b sin 0 is :
(1) atb @) a-b

(3) aord (4) Va*+b?

28. Sequence (1 —l l —l 1 —l, .......... is:
2°3 4’5 6

(1) Monotonic but not bounded
(2) Bounded but not monotonic
(3) Monotonic and bounded

(4) Neither monotonic nor bounded

n

o) el
3 3
o i3 o

-1"
29. Maxima and Minima value of the set S = {1+ (=D i nE N} are :

22 2 (3 3) (4 )
30. jes | ———| +|—=—=| +| 72| teen is
Series [12 ]] [23 2] (34 3]
(1) Convergent (2) Divergent
(3) Oscillatory finitely (4) Oscillatory infinitely

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)
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31. The centre and radius of the sphere 7x? 47y + 721~ 6x -3y ~ 22 = 0 are respectively :

6 3 2) 1 3 3 2) 1
l) -.—._).— 2 s T s v A
( (7 7 7) 4 @) {7 14 7) 2

3 3 1 | 6 3 2 1
3 (2.2 1)1 H(2,2,2],2
”(7147% ”(777)2

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

() x+y+z=0 (2) x+y-z+2=0
B)x—y+tz=0 4) x+y+z-9=0

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

x-3 y-1_ z+6 x+4 y-1 z-6

M) 7 3 -5 (2.) 3 3 5
3) x—3=y+1;z—6 (4) None of the above
7 3 -5
34. The equation of the cylinder whose generators are parallel to the line,- X _L :§ and
whose guiding curve is the ellipse x2+2y?=1,2=01is:
(1) 3 +2y* +2%)-2xz=0 () 3(x*+2y*+21)-2xz+8yz-3=0

() x*+y?+22-2xz2-8yz+3=0  (4) None of the above

35. The vertex of the cone 4x* — y? +2z2 + 2xp-3yz +12x —11y +62+4=0 is :
(1) (1,2,3) |
) (1,3,4)
(3) 1,-2,3)
4) (1,2,-3)

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.
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36. The integrating factor of the differential cquation x(x - 1);1){- =(x-2)y+x (2x-1)is.

3
X - v2 x—1
) — (2) —1 3 — @

37.  The solution of the following differential equation is :

dy .
— =S8In(x+ y)+cos(x+
" (x+y) (x+y)

(1) ce —tan(h;yjﬂ (2) ce* =tan(x+y)+1

3) ce'r:tan[x;yJ—l 4) ce*=tan(x+y)-1

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

¥ =2pxy+p’x’ —(a’p? +b%)=0
2 2

(1) a®x2+b% % =1 | @ S+5=1
a” b
a2
3) x2+y? :b_2 @) 22 +y% =ah?
39. TheP. I of the following D. E. is :
d
D?-5D+6)y=5" ==
( )y [ dx]
Sx 51 Sx
(1) 5%log,5 ) (3) (4)
2log, 5 3log, 5 loge( 5 ) loge( 5 )
e’ e’
40. Integrating factor of the following D. E. is :
d?y
.2
sin” x—5-=2
dx? Y
(1) sinx (2) cos x (3) tanx (4) cotx

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)



41. The value ol intcgral IL.\'d\'d\'whcrc R is the region bounded by the parabolas

vi=d4v and x° =4y iy,

32 48
(H < (2) 3
16 1632
3) — e
3) 5 4) 3

42. The value of J-”\-2+-\12+-251(x2 +y?+2%)dxdydz is :

()

o2

T 4n 4n
| (2) 3 3) 3 4) I

43. The locus of z when amp [2_1] =T

z+1) 3
(1) x2+y2—(%jy—l=0 2) x2+y*-2y=0
2, .2 i _ 2, .2 =
(B) x*+y +J§y+1—0 4) x*+y"+2y-1=0

. 3
44. 1imﬂ___4z+28 -
z2e 3 z'+4z°+16

3-i3

..............

1

1) —— 2) —(3-iv3
(1) — @ SG-i3)
@) 23 @) L3+i3)

2 4

45. The bilinear transformation w = 3z —14 is :
7

(1) Elliptic (2) Parabolic
(3) Hyperbolic (4) None of these

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.
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46.

47.

48.

49.

50.

. ol 2 ) .
The circle of convergence of power series E(m) 19
(1) |z+i]<2 @) |z+il>2
B [z+i+1|>2 (4)|z+i+1|<2

3
. S 243z 41 L ; ' ol
It f(2)=\3 and path of integration 15 8 circle with centre at the origj, ing

-

radius r, the Cauchy theorem is applicable when equals :
(1) 5 (2) 4
(3)3 _ 4) 2

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

(1) s=Ae¥ + Bwhere 4 = ¢ , B and C are constants
w

(2) s=24logv+logC
(3) s=4e" +Blog C
() s=Alogy + Be¥ + C

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

(1) v=+u(a@® -x?) ) u=u(a*-x?)

3) v= u(a2+x2) 4) v=u(a2+x2)

If the time of the flight of a bullet over a horizontal range R is 7, the angle of projection
IS :

(1) 'sin-'(T%R) _ (2) tan™ g—;]

in~! g_Ti 4 [ &7
(3) sin (21‘)] (4) tan F

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)
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51. lLet X has a two parameter gamma distribution with parameters A, k (1. > 0 is the scale
parameter and & > 0 is the shape parameter) with density function

Akt
S (x) = e >0 thenits 1.1, 1" (s) is given by

1 0 . x<0

1 Y s+A Y (}ML/( kel
(1) 2 2 3 4) | 222
(s+1° “[s+kj ()( A ] ®) s+kj
52.  What will be the output of the program :

main ()

{
1

mta=1.b=2.¢=3;
printf ("%d", a + =(a+=3, 5, a))

1
s

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

53. Which of the following 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 and the opening
parenthesis. ' ‘

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

(4) All the above comments are correct.

54. Which one of the following is a loop construct that will always be executed once ?

(1) for (2) while (3) switch (4) do while

55. Which of the following statement is not true ?
(1) 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 heap (free store).

(3) A pointer can be reassigned to point to another data item.
(4) A pointer can point to an array.

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.
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56. What does this statement mean ?

x-=yv+l;
(D x=x-y11 2) x= x ) I
B)x=x-y 1 (4) x=xty |

) N
57. Value of Jcns‘ vsin? xdx s -

) 1—\ 0052_\1 5 i cost:l
L L.

3 2 @3
[ sin2x I[  sin2x

58. 1ffix) =x.x € |0, 1] and fis Reintegrable on [0, 1], then [ xdx is equal to :

0
(1) 1 | @) +
: 2
3
3) 2 4) =
) | (4) >
2
59. The sum of n terms of a series is S, = A then for this series which statement is
+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).

60. Find the valuc of ¢ which satisfies the mean value theorem for the given function,
f(x)=x*+2x+1on[l,2]?

(1) 1% (2) l% (3) —1% (4) ‘%
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61.

62.

63.

64.

65.

PG-EE-J uIy-2024/(Mat

13

l]\ ill (JBU. h | 1

x-y+tz=2is:

(Dx=-13.y Lz=-R

(2) x=13y 1.z=-8

() x=-13.v 4.z=15

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

While 5?1\’ing the equation +2 —3x +1=0 using Newton-Raphson method the initia
guess of the root is as 1, then the value of the root will be

(1) 1.5 @ 1
(3) 0.5 @) 0

2 .
For a fixed C € R, let a= [Ox° _5Cx*)dx. If the value of this
0

using the Trapezoidal rule is equal to o, then the value of C (rounded off 2 decim?
places) is :
(1) 0.5 (2) 0.24
(3) 0.12 @) 0.76
3, will B

If f(x)= x2, then the second order divided difference for the points Xo»

-1

(1) -1 _ 2) ——
x) — %o
4) ’1___
@ | ' Xy — X

Which of the following is termed as an action of pull or push of a body at rest Of

motion ?
(1) Torque (2) Momentum
(3) Work (4) Force
hematics)(SET-Z)/(B) A
' P.T.0.
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66.

67.

69.

70.

: . . \ cting on a heyl,
What is the relationship between each force, if three concurrent forces @ £ 0N a hoyy,

according to | ami's theorem ?

(1) Directly proportional to the sine of the angle between the other twWO 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

of action of P. P s

The resultant R of forces P and Q makes an angle 6 with the line
Jtant makes an angle

now replaced by P + R, O remaining unchanged such that the resu
% with P + R. The magnitude of this resultant is :

(1) 2Rsin% (2) 2Rcos% 3) Rsin% 4) 3RAC°S%

Forces of 6, 8, 12 gm wt act along BC, CA, AB, the sides of a triangle of lengths 3, 4,5
cms respectively. The resultant of these forces acting parallel to AB is :

(1) 2gmwt (2) 3 gm wt
(3) 3.5 gm wt (4) 4 gm wt

The sides of a uniform triangular lamina are 5, 6, 9 cms. in length, the perpendicular
distance of its centre of gravity from the shortest side is :

(1) 2cm | (2) 43 em
3) %ﬁcm : 4) %cm

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 :

V3

1 = —
) k=g (2) p= )
3) p=+3 . () p=—tv

>

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)



7.

72.

73.

74.

75.

15

. I\ s L .
If v =tan L j then its nth derivative y, is :
a

_1‘77 | ! 1\ | 1
) L\f,’_' ~~)qm "0cosn0 (2) D™ ;(,n I)-tan"OC()snO
a a
1 n-1 1\ | _ !
3) SM\m "0sinn0 4) u#——)—cos"@cosnﬁ
a" a
where 0 = tan '(gj.
X
If u=d(x-y.y-z, z-x), then 6_u+8_+6_ is equal to :
ox 0Oy Oz
(Mo | 2) 1 ‘
() u (4) xyz

If a is a paramcter, then envelop of the family of lines x cos a. + y sina=a is :
(1) Parabola " (2) Circle

(3) Ellipse (4) Hyperbola
The evoiute of curve 2xy=a’ is :
(1) 4y = @) (3 4= =
0 oy sy o2t @) B -Genf 2
Maximum curvature of the ellipse — +12— =lis: -
m % o2

b a

a b
(3) % 4) 22

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.
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7 he mini S - 2 ,,yZ:lis:
6. The minimum value of \/\ £ . under the condition x” +xy

(1 (2) V2

(3) V3 () %

77.  The sequence X, where :

_ 1 l 1.
Xp = ——+—— + ... +— 15
n+l n4+?2 2n
(H Convergent (2) Divergent
(3) Oscillatory (4) None of the above
a"zy .
78. 1fx=a(cos 0 + 0 sin B), y = a(sin 6 - § sin 0), then the value of = atb=mis:
U @ —+ @) - @ -
an " an an ' a’n?
79. What is the degree and order of the following differential equation ?
V5
ay _3Q+5d_y+4y=1
dx’ dx? " dx
| 2) %.,3
(1)3.3 @ %,
(3) 3,2 - 4) 2,3
80. If nis a natural number, then
>r
—= is equal to :
Zr(r +1)
r=|
3 n 3 n+l 3 n 3 n(n+1)
= 2) = 3) =. 4) = 2\°T7
M 2 n+l @) 2 n+2 2 n+4 ) 4 n+2

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)
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. — COST T Q1 : N (i r
g1. I r=aCOSTitasing j 4tk then the value of

dr”

18

(1) —acosti - asiny (2) \/(a’u)s’/mzsin?'/)-»l

(3) acost +asiny

4) a
82. Ifr=xi+yj+ zk then grad ris :
X vy z | .
(1) —+=+= (2) =(xi+ yj+zk)
ror o p
(3) xi+yj+zk (4) None of the above

83. Ifcisaregular closed curse in xy-plane, enclosing a region S and P(x, y) and Q(x, y) be

two continuously differentiable functions in the region S i.e. inside and on c, then

H [G_Q — a—Pj dxdy is equal to :

ox oy

() [(Pdx+Qdy) @) [(Qdy-Pax)
o 2

(3) §5<P+Q) 4) cijdxwLQdy)

84. The value of I (axi+ byj + czk).nds is :

A

(I)a+tb+c () %(a+b+c)

(3) %n(a+c+b) 4 a® +b% +c?

85. If ) =1ti - 3j + 2tk, g(f) = i — 2j + 2k and h(f) = 3i + tj - k, then the value of
sz.(gxh)dt is - |

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

PG-EE-July-2024/(Mathematies)(SET-Z)/(B) P.T.O.
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86.

87.

90.

: 2 2
. TS w0,
If u = 1an L\j then —- + = is equal to :

Ox* ('?y)
2xy
(1) — X
.\" +.\_2 (2) x2 +y2
3) 0 @ X

Y

Which of the following function is not differentiable at x = 0 ?
(1) x|x| (2) x+|x|
A3) e 4) x°

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

(1) [0, 1] @) [-1,1]

3) [-1,0] | @) [1,2]

If Lagrange's theorem is true for the function f(x)=x’ —3x-2 in the interval [-2, 3],
then the valuc of ¢ where it is true is :

(1) 0 @ %

3
€) J; “4) 1

If the function f{x) = x(x — 2) is continuous in [0

N | W

} and differentiable in (0, Ej, then
2

the value of ‘c’ of the mean value theorem is :

1 3
(1) s (2) 5

1 3
(3) " 4) 1

PG-EE-July-2024/(Mathematics)(SET-Z)/(B)



91.

92.

93.

94.

95.

19
A matrix A such that 42 - § or (It AV Ay~ 0is called
18 calied !
(1) Idempotent
(2) Nilpotent

(3) Involuntory

(4) Nonc of the above

If for a squarc matrix 4 of order n| A - M| = ah +a|)J'“' F o +a,, then

n nl :
a A" +a A" T+ +a,l is cqual to :

(0 2) I,
3) Jov @) A"

If 4 is an m x n matrix of rank r, and B is an n x p matrix of rank rp such that 4B =0,
then which of the following is true ?

(1) ratrg=p
(2) rytrg<sn
(3) ratrg>n

(4) ra+rs=n+p

A square matrix 4 of order n is such that A'4 = 1= AA', then | 4 | is equal to :

(1) 1 (2) n
(3) £1 (4) n-1

. : 2 :
The canonical form of a Quadratic Form 1s —21y,2 ] y%. The rank and the index of

this Q. F. arc 2 and 0 respectively, then the nature of this Q. F. is :
(1) Positive definite

(2) Negative definite

(3) Semi-positive definite |

(4) Semi-ncgative definite

PG-EE-July-2024/(Mathematics)(SET-Z)/(B) P.T.O.
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- ‘ | .7 , e 4
96. Given the function fo=4 " Y5O differentiable at X — c. The values "
ax+h | xse
and b are respectively
(1 2¢c. - ¢ () ¢, 2¢
Ne-c
( 4) - ¢, 2c

—

5 / X G
97. M y=yx+\x+ x4 tow.then % is equal to :

3
(1) x ) R
y+1

1
() ——
-1 @5

98. The radius of curvature at the vertex of the cycloid x = a(6 +sin®8), y =a(l—c0s8) is:
(1) 4a (2) a+sin
(3) 2a  (4) 2a+3

99. The asymptotes of the curve (xz—yz)(x+2y+ 1)+3c+y+ 1=0are:
(1) y=+x:x+2p+1=0 | |
2) y=xtx;x+y+1=0
B) y=x;x+2y+1=0;x+y+1=0

@) y=—x;x+2p+1=0;x+y+1=0

100. The curve y2(2a—x)=x3 has :
(1) Node
(2) Cusp
(3) Conjugatc point
(4) None of these

PG-EE-J uly-2024/(Mathcmatics)(SET -2)/(B)
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I x . i,
If y=tan I(—). then its nth derivative Y is :
a

n" b 1yl
(1) %sm Bcosn0 (2) D" l)!tan"é)cosne |
a
D" 1o 1V,
3) D" wqm "Qsinnd 4) D7 l)!cos”ecosne
a” a”

where 0 = tan l(_‘_’_)_

.
Ifu=¢(x-y. y—z z-x), then @+§£+@ is equal to :
ox oy

(1) 0 @1

(3) u (4) xyz

If a is a paramcter. then envelop of the family of linesx cosa+ysina=ais :

(1) Parabola S (2) Circle
(3) Ellipse -~ (4) Hyperbola

The evolute of curve 2xy =’ is :

!
1) 57+ ot @ G+ + -y =
2 2 2
(3) (x~+ y) s (x— y)}/ Za/ 4) (x+y)/3—(x—y)7/=2a7§
" yz
Maximum curvature of the ellipse — +=5=11is:
a’
2a 2b
(1) = 2) =2
— (2) ,
b
7
(3) — 4) —
y 2h (4) 2a

PG-FE-July-2024/(Mathematies)(SET-Z)/(C)
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k.

10.

" 2 2 _ 4.
The minimum value of yx2 +y” , under the condition x~ +xy+y~ =lis:

(1) 1 2) V2

3) V3 (4) —‘/2—3

The sequence {x,} where :

X, = ! + ! S +—is
n+l n+2 2n
(1) Convergent (2) Divergent
(3) Oscillatory (4) None of the above

2
Ifx = a(cos O + 0 sin 8), y = a(sin 6 — 9 sin 0), then the value of % atd=mis:

2 1 1 1
M @ —- @ -— @ -
an am an v an
What is the degree and order of the following differential equation ?
( 43 .\% 2 '
;d’.v —3i%+525)—+4y=1
ax’ dx®  dx
(1) 3.3 (2) 23,3
(3) 3.2 4) 2,3
If n is a natural number, then
>
—r=l— s equal to :
> or(r+1)
r=|
: 3 n.
(1) 3 n ) 'nil ) _li n @) _3‘_‘;z(n+1)
2 n+l 2 n+?2 2 n+4 4 n+2

P(.‘—EE-JuIy-ZOZM{Mathcmalic»‘)(Sl‘)'l‘-Z}/((,‘)



2
M. If r=acosti+asint j +tk , then the value of 7 is :
t
(1) —acosti-asint j (2) \Razcoszt+a2sin2t)+t_
(3) acost +asint 4) a
12. Ifr=xi+yj+ zk, then grad r is :
X y =z | P
(1) —+=+- (2) —(xi+yj+zk)
r r r r
Q) xi+y+:zk (4) None of the above -

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

o0 _op : .

J.i[ax ayjdxdy 1sequal»to.‘

(1) [(Pdx+Qdy) @ [(@dy-Pdy)
'ax 52 ,

3) !5””9) | - (4) CIyWHQd,y)

14. The value of I(axi+byj+czk).ﬁds is :
s :
| | 4
(1) a+vb+c (2) g(a+b+c)
3) %n(a+c~.b) @) a*+b? +¢?

15. If flr)y = 1i 35 + 2tk, g(t) = i — 2j + 2k and A(f) = 3i + tj — k, then the value of
2
L f(gxh)d is:

(1) 0 () 1
(3) 2 4) 3
PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.



16.

17.

18.

19.

20.

-

2 2
If u= tan“'(l) then 6_+_6_124 is equal to :
X o’ oy

(2) 3

x+y - x*+y°

3o | @ =z

Which of the (‘ollowin‘g:function is not differentiabte atx =02
@ x|x| o @x+x]
3) » @

If f(x)=3x° _5x2 +2x then the 1nterva1 for whlch f sat1sﬁes all the conditions of
Roll's theorem is : :

1) [0, 1] o @ L
@) [-,0] | @ 0,2

If Lagrange's theorem is true for the functlon f (x) X3 -3x— 2 in the mterva.l [-2, 3],
then the value of ¢ where it is true is :

®mo . 0%
(3)@ - @1

If the function f(x) = x(x — 2) is continuous in [O,

N W

} and differentiable in [0, E) then
2

the value of ‘¢’ of the mean value theorem is :

(1 (2)

L3
2

(3) 4)

H|—
Alw D|w

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



21.

22.

24.

25.

PG-E

A matrix 4 such that A% =1 or (/ + A) (I— A) =0 is called :
(1) Idempotent |

(2) Nilpotent

3) Involuntory

(4) None of the above

If for a squarc matrix 4 of order n, | 4 — M | = ggA" + @A™ +......... +a, , then
ayA" +a A" +......+a,l is equal to :

(1) 0 ‘ . )1,

() Jnxn ) | @) L4

If 4 is an m x n matrix of rank 7, and B is an n x p matrlx of rank rp such that 4B = 0,
then which of the followmg Is true ?

(D) ry+rg=p
(2) rytrg<n
(B) ratrg>n

(4) rytrg=ntp

A square matrix 4 of order n is such that A'A F AA' then |A | is equal to :
M1 @n
(3) £1 4) n—1

The canonical form of a Quadratic Form is —21 J’12 —% y22 . The rank and the index of
this Q. F. arc 2 and 0 respectively, then the nature of this Q. F. is :

(1) Positive definite '

(2) Negative definite

(3) Semi-positive definite

(4) Semi-ncgative definite

E-July-2024/(Mathematics)(SE'T-Z,)/(C) : : P.T. O.




6 | c

x2 , X<c

26. Given the function f(x) 2{ is differentiable at x = c. The values of a

ax+b , x>c
and b are respectively :

(1) 2C,“C2 . ‘ (2) 02,26’
A3) c.-¢ @) — &, 2

27. If y=\/x+\/x+,/x+ ...... to o , then gxy— is equal to :

1 «° @ =
_ y+1

3) — 4 —=
2y -1 » 1-2y

28. The radius of curvature at the vértex of the cycloid x =a(0 +sin6), y = a(i —cos0) is ¢
(1) 4a . (2 a+sind
(3) 2a (4) 2a+3

29. The asymptotes of the curve 2=y (x+2p+ D +x+y+ 1=0are:
(1) y=xx:;x +2y+1=0
(2) y=xx;xty+1=0
(3) y=x;x*2y+1 =0;x+y+1=0
(4) y=—x;x* 2y+1=0;x+y+1=0

30. Thecurve y2(2a - Xx)= x* has :
(1) Node
(2) Cusp
(3) Conjugatc point

(4) Nonc of these

PG-EE-July-2024/(M athematics)(SET-2)/(C)
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31. The value of integral I _L ydxdy where R is the region bounded by .the parabolas

»? =4x and x? =4y is:

32 48
1) == ki
(1) S (2) s
16 ' 1632
3) — ks sl
(3) S 4) 5
32. The value of [[ L2+‘,2+22<'l(x2 +y? +2)dxdydz is :
T T | 41t A 4r
1) = 2) = 3) — : 4) —
()2 (.‘)5‘. | (),5 ()15‘

33. The locus of z when amp (Z_IJ =§ is :

z+1
(1) x2+y2—(ijy—1=o @) x2+y-2 —.2.y=0
No) | |
(3) x2+y2+iy+1;o o -'(4)  X4 y*+2y—1=0
73 SEED |
. 3
3. fim M _Z¥8
z—2e 3 z'+4z%+16
3-iy3 | -
(1) i3 @ 13-i3)
2 8
3 303 @ LG+i3)
2 T4
. vis . 3z-4
35. The bilinear transformation w = 1 is
7 -
(1) Elliptic (2) Parabolic
(3) Hyperbolic (4) None of these

PG-EE-July-2024/(Mathematices)(SKT-7))/(C) P.T. O.



36.

37.

38.

39.

=( 2 Y.
The circle of convergence of power series Z( ] is :

z+i+1
(D) [z+if<2 2) |z+i]>2
G)lz+i+1]>2 (4) |z+i+1]|<2
If f(z )————fi;H and path of integration is a circle with centre at the origin and

radius r, the Cauchy theorem is applicable when r equals :
(1) 3 o ) 4
3) 3 | (4) 2

A particle moves.in a curve so that its tangent1a1 and normal acceleratlons are equal and
the angular velocities of the tangent is constant. The path of the particle is given by :

N -
(1) s=Ae" + Bwhere A = —, B and C are constants,
‘w .

(2) s=24logv+log C
(3) s=Ae” + BlogC
(4) s=Alogy + Be' +C

A particle is moving with 'S.H.M. of amplitudé a. Its velocity at any point x is :

(1) v=+u(@® -x%) @ u=u@-x)
(3) v=\/u(a2+x2) 4) v:u(a2 +vx.2)

If the time of the flight of a bullet over a horizontal range R is T, the angle of projection
is : '

(2

T

v -T2 -1 L
(1) sin 41() (2) tan \2Rj
([ 2 T2
s 8T 4) tan-'| &

(3) sin | ZI(J (4) tan >R



41.

45,

Let X has a two parameter gamma distribution with parameters A, £ (A > 0 is the scale
parameter and k& > 0 is the shape parameter) with density function

}\k.\,kHIP—k\'
’“ (\‘) -= —%_ s X > 0 . “ » o N .
Ik 1°(k) , thenits L.T. / (s) is given by :
0 . x<0
« 1 A\ s+ ) A+ k)
(s+D° ()(s«Hk) ()( A J ® s+A
What will be the output of the program :
main ()

(
1

mta=1.b=2.¢c=3;
printf ("%d". a + =(a+ =3, 5, a))

1
s

(1) 6 2) 9 G 12z “4) 8

Which of the following 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 and the opening
parenthesis.

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

(4) All the above comments are correct.

Which one of the following is a loop construct that will always be executed once ?

(1) for (2) while (3) switch (4) do while

Which of the following statement is not true ?

(1) A pointer to an int and a pointer to a double are of the same size.
(2) A pointer must point 1o a data item on the heap (free store).

(3) A pointer can be reassigned to point to another data item.

(4) A pointer can point Lo an array.

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.
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46.

47.

48.

49.

50.

What does this statement mean ?

x—=y+1;
(1) x=x-y+1 @ x=x-y-1
(B) x=x-y- | | 4) x=x+y—1

Value of J‘co's2 xsin? xdx is :

17 2 1T ]
a1 L L cos x:]_ @) 1 x_cost

g” 2 4772

1] sin2x» : 1l sin2x]
3) =|x- X 4y —|x- 2
3) 8Lx 5 } 4) 4__36 >

If Aix)=x,x € [0, 1] and fis R—integfable_ on [0, 1], then I "X dx is equal to :
, Co : : 0 :

. 7 S |
w1 o @
| 3
2 . . 4) =
3) | S B
. n*x
The sum of n terms of a series is S, = 1'—7—2, then for this series which statement is
Cl+nx : .
true ? ‘

(1) Converges unviformly.

(2) Does not converge uniformly.

(3) Cbnvergcs uniformly only in the interval (0, 1)..
(4) Each term is continuous in an interval (a, b).

Find the valuc of ¢ which satisfies the mean value theorem for the given function,
f(x)=x*+2x+1on[1,2]?

M 19 @ 13 3) ~13/ OB

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




51.

52.

S3.

54.

55.

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

The pedal equation of the curve x* + y* = 2ax is
1) r= ap

@ r’=2
p
(3) r*=2ap

4) r’=ap’

The length of subnormal to parabola y? = 4ax is:

(1) 2a (2) 4a |

3) a2 @) 2av2

For the curve y=a log(seci) , the chord of curvature parallel to y-axis is equal to :
. a ‘ ‘. .

(1) a B ) 2a
3) 3a | @ 4a

The radius of curvature of the curve y =asinycosy is :

M) p @3
(3) 4p @
3,.03,..2. 2 - y
If u=tan™ 2 +f Txy 2xy , then the value of x%+y—a—li is equal to :
x“—=xy+y Ox
(1) 0
(2) sinu
(3) sin 2u

)|
4) —sin2u
(4) >

11

P.T. O.
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59.

56.

57.

58.

60.

Ifx='rcoseandy=rsin9,thenM is :
o(x, y)
(N r (2) rsin©
3) — @1
(3) Sin® (4)‘__ r

Ifa> 0, b > 0, then the maximum value of a cos 6 + b sin O is : ,

(1) a+bd - () a=b

(3) aord’ ) Va?+b?

111 ,
Ty Ty T T gesmrsadeas 1S °
4’5 677T)

1
533

N | —

Sequence (1, —

(1) Monotonic but not bounded |
(2) Bounded but not monotonic :
(3) Monotonic and bounded

(4) Neither monotonic nor boundcd

Maxima and Minima value of the set S = {1 + =) ;neN } are :

n

3 3
0 (39 o)
3 (3
g @ (3
2, ot P33 2o(4h 4 -3
Series (%-TJ +[53———2-) +[3—4—5} A deeavaines is :

(1) Convergent (2) Divergent

(3) Oscillatory finitely

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

(4) Oscillatory infinitely
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61. Which of the fi ollowing is nbt 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 0
(3) The functions f (x) and g(x) be derivable in (a, b)

(4) There exists a value ¢ € (g, b) such that f6)-fla_ 1)
E 2 -g@) £

62. A group (G, *) is said to be abelianif ............ .
(1) x+y)=@-x) - () xxy=yxx
@) x+y=x | @ xry=xey

63. Which of the tollowmg is not necessarlly a property of a group Y,
' (1) Commutatively ‘
(2) Assoc1at1v1ty
(3) Existence of inverse for every element

(4) Existence of identity

64. Letx = (0, 1) be the open ‘unit interval and C (x, R) be the ring of contlnuous functions
from x to R. For any x € (0, 1), let l(x) = {fe C (x,R) |f(x) 0}. Then which of the
followmg true ?

(1) Ix)isa prlme ideal.
(2) I(x) is a maximal ideal.

(3) Every maximal ideal of C(x, R) is equal to I(x) for some x € x.
(4) Only (1) and (2) are true.

65. Let R be a commutative ring with unity. Which of the féllowing is true ?
(1) If R has finitely many prime ideals, then R is a field. |
(2) If R has infinitcly many ideals, then R is finite.
(3) If R is a P.L.D., then every subring of R with unity is a P.L.D.
(4) If R is an integral domain which has finitely many ideals, then R is a field.

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T. O.
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66. Let R = Z[X]/(x* + 1) and \ : Z(X) - R be the natural quotient map. Which of the
following statcments are frue ?
(1) R is isomorphic to a subring of C.
(2) The ideal gencrated by y(X) is a prime ideal in R.
(3) R has infinitely many prime ideals.
(4) Only (1) and (3) are true.

FX]
(x* +_x2 +x+1)

67. The number of ring homomorphisms from f:Z[x, y]—> equals :

1 2° @ 2"

A3) 1 @2

68. The total number of non-isomorphic groups of or'dér 122 is :
(1) 2 - : '('2)_1 |
3) 61 | L 4) 4
69. Let G be a group order 6 aﬁd H be a subgroup of G su;h that 1 <| H | < 6. Which one
of the following options is correct ?
(1) G is always cyclic, but A may not be cyclic.
(2) G may not be cyclic, but H is always cyclic.
(3) Both G and H are always cyclic.

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

70. The number of generators of a cyclic group of order 10 is :
(1) 2 (2) 3

(3) 4 4) 5
PG-EE-July-2024/(Mathematics)(SET-Z)/(C)
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72.

73.

74.

75.
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Using Gauss Elimination method, the solution of equations 2x — y +3z=9,x+y+z=6,
Xx=y+z=2is:
(1) x=-13,y=1,z=-38
(2) x=13,y=:1,z=—_8
(B) x=-13,y=4,z=15
(4) x=5,y=14,z=5
While solving the equation x? —3x+1=0 using Newton—Raphson method the initial
guess of the root is as 1, then the value of the root will be :
(1) 1.5 o @1
3) 05 e o

For a ﬁxed C eR, leta= J'(9x 5Cx4)dx If the value of this integrai obtained by

using the Trapezoxdal rule is equal to o, then the value of C (rounded off 2 de01ma1
places) is :

(1) 0.5 . | (2024
(3) 0.12 | (4) 0.76

If f(x)= x2, then the second order divided difference for the points Xg» X5 X, will be :

-1
—Xp

(1) -1 (2)

(3) 1 - (4)

Which of the following is termed as an action of pull or push of a body at rest or

motion ?
(1) Torque (2) Momentum
(3) Work (4) Force

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T. O.
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76.

77.

78.

79.

80.

C.

What is the rclationship between each force, if three concurrent forces acting on a body
according to [.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 éosine of the angle bétween the other two forces
4 Inversely proportional to the tangent of the angle between the other two forces

The resultant R of forces P and Q"makes an anglc 0 with thel line of action of P. P is
now replaced by P + R, O remaining unchanged such that the resultant makes an angle

% with P + R. The magnitude of this resultant is
(1) 2Rsin % : (2) 2Rcos 9.2 (3) Rsin % (4). 3Rcos % :

Forces of 6, 8, 12 gm wt act alohg BC; C.A, AB, the-sides'of a tfiangle of lengths 3, 4, 5

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

(1) 2 gm wt . (2) 3gmwt
(3) 3.5 gm wt | (4 dgmwt

The sides of a uniform triangular lamina are 5, 6, 9 cms. in length, the perpendicular
distance of its centre of gravity from the shortest side s : -

(1) 2 cm | (@) 4#3em
G)%J§m1 | ST @)??;m’

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 s : |

NG

1
(1) r=3 (2) W=

3) p=+3 ) p=—p

&"‘

PG-EE-July-2024/(Mathematics)(SET-Z)/(C)
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82.

85.
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The centre and radius of the sphere 7x? +7y? +72% - 6x~3y -2z =0 are respectively :

6 3
(1) (-,—,Zj,l (2) é 1’2),1
7°717) 4 7°14°7) 2
3 3 :
®) (—.—,lj,l | @ (6.22) 1
714 7) > 777°17)) 2

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 (2 x+y—-z+2=0

B) x—y+z=0 (4) x+y+z-9=0

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

x-3 y-1 z+6 : x+4 y-1 z-6
(1) S A Q) _Y-l_
7 3 -5 3 3 5

x-3 y+l1 z-6

3 4) None of the above
(3) F2=r =T (4) Non
The equation of the cylinder whose generators aré paraliel to the line, L Lz =§ and
whose guiding curve is the ellipse x? +2 y2 =1,z=0is:
(1) 3(x*+2y* +2°)-2xz=0 (2) 3(x* +2y? +2%) - 2xz+8yz—3=0

(3) x2+y*+2° -2xz-8yz+3=0 (4) None of the above

The vertex of the cone 4x° —y2 +2z° +2xy‘3)’2+12x—11y+6z+4=0 is :
(1) (1,2,3)

(2) (1,3,4)

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

4) (1,2,-3)

P.T.O.
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86. The integrating factor of the differential cquation x(x — 1)% =(x-2)y+x ‘(2x-1) is:

x-1 : x? x—1 ’
1) —— 2) — 3) —— 4
( ) x3 ( ) x—l ( ) x2 ( ) 2x_1
87. The solution of the following differential equation is :
Q: sin(x + y)+cos(x+y) .
dx » o |
(1) ce*=tan[x—;—y)+1' o (2) ce*=tan(x+y)+1
(3) ce* =tan(x;yj—l o . 4) ce” =tan(X+)’)_—1
88. Singular solution of the following D.E.is:
¥ =2pxy+p’x’ —(a’p’ +b7)=0
. R : 2 2
(1) x> +byi=1 @ S+5=l
: : a“ b
2 2 a’ » 2 2 _ 232
(3B) x“+y =37 : (4 x*+y"=a’b
89. The P. 1. of the following D. E. is :,
' 2 | x | d
(D —5D+6)y:5 \: _=_—:|‘.
- dx
1) Flog,s @O e () 1 @) 2
Be 2log, S | 3log,5 | 5Y., (5
) Oge —2 ‘loge _3
€ e
90. Integrating factor of the following D. E. is :
d? |
. 2 Y
x—5 =2
sin”x—-3 y - |
(1) sinx (2) cosx (3) tanx ' (4) cotx

PG-EE-July-2024/(M athematics)(SET-Z)/(C)
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c
91. If a and b are any two positive integers with a > b and 1 is the number of divisions in
Euclid's algorithm, and if p is the number of digits in b then :
(1) n<p | @ nxTp
3B) n<5p 4) n>5p
92. If F,= 2" 4 1, then FF ... F,_, isequal to:
) F, | (2) F,+3
(3) F,-2 @) F,+4
93. If n=p,p52 . p," be any positive integer where pj, py,....... p, are distinct
- prime, then Euler's ¢(n) is equal to :
@ 1= (ILJEIL)
P P2 Py
(2) n.p; pyecee-ns P
(3) n(p,+1)(py +2)e(p, +1)
4) n[l+ ! ][14l); ......... (1+i]
P 2) Py,
94. Using Euler method, the general solution of 'the.equatibovn 2lx+ 13y =1791 is :
(1) x=—1t,y= 141 +12 @ x=-24,y= 141+ 13t
(3) x=4t,y=—141+ 13t 4) x=-21,y=122+13¢
95. A square of side a revolves about a line through a corner and perpendicular to the
diagonal through that corner, then the volume and area of the surface of the solid
generated arc : '
(1) V2na’, 4/2na® (2) 4na’, V2na?
(3) 42na®, 4na’ (4) ma®, 4na?
PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.
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96. If both m and » are positive integers, then B(m, n) is equal to :

n 2l o) el gy Il

lm+n-—1 m+n-1 lm+n
n/
/2
97. Isin"ede is cqual to : (where n>— 1)
0
I(n+1) r(n+1)
(1) Jr.—= Q) —2
[(n+2) (n—-l)
F—
2
I‘(—"Tl) r,(n+1j
; 2
G T2 r 2
2 2 +

—
/N
S

N
&}
~—

n-—1 )
2 .

2

2 .2 .
98. Area of the curve r2 =a? cos? 0+ b2 sin? 0 is :

(1) (a+b)§ (2) 2ﬁ(a2+b2)’ 3) »<"~2+”2)§
g9, n— 11 [nT;

'—vr, ,n n—r

(1) 2= 1 | | @ g+1

(3) 2n~+3 @ %(%44}

100. If f(r)=¢ 1", then its Laplace Transform F(s) is :

[ (n+)
Sl @

s+1) s%+1
In I'(n+1)
(j) ”—T”'I (4) ‘27

s s+ 1

PG-EE-July-2024/(M athematics)(SET-7)/(C)
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I x . i,
If y=tan I(—). then its nth derivative Y is :
a

n" b 1yl
(1) %sm Bcosn0 (2) D" l)!tan"é)cosne |
a
D" 1o 1V,
3) D" wqm "Qsinnd 4) D7 l)!cos”ecosne
a” a”

where 0 = tan l(_‘_’_)_

.
Ifu=¢(x-y. y—z z-x), then @+§£+@ is equal to :
ox oy

(1) 0 @1

(3) u (4) xyz

If a is a paramcter. then envelop of the family of linesx cosa+ysina=ais :

(1) Parabola S (2) Circle
(3) Ellipse -~ (4) Hyperbola

The evolute of curve 2xy =’ is :

!
1) 57+ ot @ G+ + -y =
2 2 2
(3) (x~+ y) s (x— y)}/ Za/ 4) (x+y)/3—(x—y)7/=2a7§
" yz
Maximum curvature of the ellipse — +=5=11is:
a’
2a 2b
(1) = 2) =2
— (2) ,
b
7
(3) — 4) —
y 2h (4) 2a
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P.T. O.



A Y AT | l_ll)l

k.

10.

" 2 2 _ 4.
The minimum value of yx2 +y” , under the condition x~ +xy+y~ =lis:

(1) 1 2) V2

3) V3 (4) —‘/2—3

The sequence {x,} where :

X, = ! + ! S +—is
n+l n+2 2n
(1) Convergent (2) Divergent
(3) Oscillatory (4) None of the above

2
Ifx = a(cos O + 0 sin 8), y = a(sin 6 — 9 sin 0), then the value of % atd=mis:

2 1 1 1
M @ —- @ -— @ -
an am an v an
What is the degree and order of the following differential equation ?
( 43 .\% 2 '
;d’.v —3i%+525)—+4y=1
ax’ dx®  dx
(1) 3.3 (2) 23,3
(3) 3.2 4) 2,3
If n is a natural number, then
>
—r=l— s equal to :
> or(r+1)
r=|
: 3 n.
(1) 3 n ) 'nil ) _li n @) _3‘_‘;z(n+1)
2 n+l 2 n+?2 2 n+4 4 n+2

P(.‘—EE-JuIy-ZOZM{Mathcmalic»‘)(Sl‘)'l‘-Z}/((,‘)
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M. If r=acosti+asint j +tk , then the value of 7 is :
t
(1) —acosti-asint j (2) \Razcoszt+a2sin2t)+t_
(3) acost +asint 4) a
12. Ifr=xi+yj+ zk, then grad r is :
X y =z | P
(1) —+=+- (2) —(xi+yj+zk)
r r r r
Q) xi+y+:zk (4) None of the above -

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

o0 _op : .

J.i[ax ayjdxdy 1sequal»to.‘

(1) [(Pdx+Qdy) @ [(@dy-Pdy)
'ax 52 ,

3) !5””9) | - (4) CIyWHQd,y)

14. The value of I(axi+byj+czk).ﬁds is :
s :
| | 4
(1) a+vb+c (2) g(a+b+c)
3) %n(a+c~.b) @) a*+b? +¢?

15. If flr)y = 1i 35 + 2tk, g(t) = i — 2j + 2k and A(f) = 3i + tj — k, then the value of
2
L f(gxh)d is:

(1) 0 () 1
(3) 2 4) 3
PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.
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17.

18.

19.

20.

-

2 2
If u= tan“'(l) then 6_+_6_124 is equal to :
X o’ oy

(2) 3

x+y - x*+y°

3o | @ =z

Which of the (‘ollowin‘g:function is not differentiabte atx =02
@ x|x| o @x+x]
3) » @

If f(x)=3x° _5x2 +2x then the 1nterva1 for whlch f sat1sﬁes all the conditions of
Roll's theorem is : :

1) [0, 1] o @ L
@) [-,0] | @ 0,2

If Lagrange's theorem is true for the functlon f (x) X3 -3x— 2 in the mterva.l [-2, 3],
then the value of ¢ where it is true is :

®mo . 0%
(3)@ - @1

If the function f(x) = x(x — 2) is continuous in [O,

N W

} and differentiable in [0, E) then
2

the value of ‘¢’ of the mean value theorem is :

(1 (2)

L3
2

(3) 4)

H|—
Alw D|w

PG-EE-July-2024/(Mathematics)(SET-Z)/(C)
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22.

24.

25.

PG-E

A matrix 4 such that A% =1 or (/ + A) (I— A) =0 is called :
(1) Idempotent |

(2) Nilpotent

3) Involuntory

(4) None of the above

If for a squarc matrix 4 of order n, | 4 — M | = ggA" + @A™ +......... +a, , then
ayA" +a A" +......+a,l is equal to :

(1) 0 ‘ . )1,

() Jnxn ) | @) L4

If 4 is an m x n matrix of rank 7, and B is an n x p matrlx of rank rp such that 4B = 0,
then which of the followmg Is true ?

(D) ry+rg=p
(2) rytrg<n
(B) ratrg>n

(4) rytrg=ntp

A square matrix 4 of order n is such that A'A F AA' then |A | is equal to :
M1 @n
(3) £1 4) n—1

The canonical form of a Quadratic Form is —21 J’12 —% y22 . The rank and the index of
this Q. F. arc 2 and 0 respectively, then the nature of this Q. F. is :

(1) Positive definite '

(2) Negative definite

(3) Semi-positive definite

(4) Semi-ncgative definite

E-July-2024/(Mathematics)(SE'T-Z,)/(C) : : P.T. O.
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x2 , X<c

26. Given the function f(x) 2{ is differentiable at x = c. The values of a

ax+b , x>c
and b are respectively :

(1) 2C,“C2 . ‘ (2) 02,26’
A3) c.-¢ @) — &, 2

27. If y=\/x+\/x+,/x+ ...... to o , then gxy— is equal to :

1 «° @ =
_ y+1

3) — 4 —=
2y -1 » 1-2y

28. The radius of curvature at the vértex of the cycloid x =a(0 +sin6), y = a(i —cos0) is ¢
(1) 4a . (2 a+sind
(3) 2a (4) 2a+3

29. The asymptotes of the curve 2=y (x+2p+ D +x+y+ 1=0are:
(1) y=xx:;x +2y+1=0
(2) y=xx;xty+1=0
(3) y=x;x*2y+1 =0;x+y+1=0
(4) y=—x;x* 2y+1=0;x+y+1=0

30. Thecurve y2(2a - Xx)= x* has :
(1) Node
(2) Cusp
(3) Conjugatc point

(4) Nonc of these

PG-EE-July-2024/(M athematics)(SET-2)/(C)
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31. The value of integral I _L ydxdy where R is the region bounded by .the parabolas

»? =4x and x? =4y is:

32 48
1) == ki
(1) S (2) s
16 ' 1632
3) — ks sl
(3) S 4) 5
32. The value of [[ L2+‘,2+22<'l(x2 +y? +2)dxdydz is :
T T | 41t A 4r
1) = 2) = 3) — : 4) —
()2 (.‘)5‘. | (),5 ()15‘

33. The locus of z when amp (Z_IJ =§ is :

z+1
(1) x2+y2—(ijy—1=o @) x2+y-2 —.2.y=0
No) | |
(3) x2+y2+iy+1;o o -'(4)  X4 y*+2y—1=0
73 SEED |
. 3
3. fim M _Z¥8
z—2e 3 z'+4z%+16
3-iy3 | -
(1) i3 @ 13-i3)
2 8
3 303 @ LG+i3)
2 T4
. vis . 3z-4
35. The bilinear transformation w = 1 is
7 -
(1) Elliptic (2) Parabolic
(3) Hyperbolic (4) None of these

PG-EE-July-2024/(Mathematices)(SKT-7))/(C) P.T. O.



36.

37.

38.

39.

=( 2 Y.
The circle of convergence of power series Z( ] is :

z+i+1
(D) [z+if<2 2) |z+i]>2
G)lz+i+1]>2 (4) |z+i+1]|<2
If f(z )————fi;H and path of integration is a circle with centre at the origin and

radius r, the Cauchy theorem is applicable when r equals :
(1) 3 o ) 4
3) 3 | (4) 2

A particle moves.in a curve so that its tangent1a1 and normal acceleratlons are equal and
the angular velocities of the tangent is constant. The path of the particle is given by :

N -
(1) s=Ae" + Bwhere A = —, B and C are constants,
‘w .

(2) s=24logv+log C
(3) s=Ae” + BlogC
(4) s=Alogy + Be' +C

A particle is moving with 'S.H.M. of amplitudé a. Its velocity at any point x is :

(1) v=+u(@® -x%) @ u=u@-x)
(3) v=\/u(a2+x2) 4) v:u(a2 +vx.2)

If the time of the flight of a bullet over a horizontal range R is T, the angle of projection
is : '

(2

T

v -T2 -1 L
(1) sin 41() (2) tan \2Rj
([ 2 T2
s 8T 4) tan-'| &

(3) sin | ZI(J (4) tan >R



41.

45,

Let X has a two parameter gamma distribution with parameters A, £ (A > 0 is the scale
parameter and k& > 0 is the shape parameter) with density function

}\k.\,kHIP—k\'
’“ (\‘) -= —%_ s X > 0 . “ » o N .
Ik 1°(k) , thenits L.T. / (s) is given by :
0 . x<0
« 1 A\ s+ ) A+ k)
(s+D° ()(s«Hk) ()( A J ® s+A
What will be the output of the program :
main ()

(
1

mta=1.b=2.¢c=3;
printf ("%d". a + =(a+ =3, 5, a))

1
s

(1) 6 2) 9 G 12z “4) 8

Which of the following 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 and the opening
parenthesis.

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

(4) All the above comments are correct.

Which one of the following is a loop construct that will always be executed once ?

(1) for (2) while (3) switch (4) do while

Which of the following statement is not true ?

(1) A pointer to an int and a pointer to a double are of the same size.
(2) A pointer must point 1o a data item on the heap (free store).

(3) A pointer can be reassigned to point to another data item.

(4) A pointer can point Lo an array.

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.
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46.

47.

48.

49.

50.

What does this statement mean ?

x—=y+1;
(1) x=x-y+1 @ x=x-y-1
(B) x=x-y- | | 4) x=x+y—1

Value of J‘co's2 xsin? xdx is :

17 2 1T ]
a1 L L cos x:]_ @) 1 x_cost

g” 2 4772

1] sin2x» : 1l sin2x]
3) =|x- X 4y —|x- 2
3) 8Lx 5 } 4) 4__36 >

If Aix)=x,x € [0, 1] and fis R—integfable_ on [0, 1], then I "X dx is equal to :
, Co : : 0 :

. 7 S |
w1 o @
| 3
2 . . 4) =
3) | S B
. n*x
The sum of n terms of a series is S, = 1'—7—2, then for this series which statement is
Cl+nx : .
true ? ‘

(1) Converges unviformly.

(2) Does not converge uniformly.

(3) Cbnvergcs uniformly only in the interval (0, 1)..
(4) Each term is continuous in an interval (a, b).

Find the valuc of ¢ which satisfies the mean value theorem for the given function,
f(x)=x*+2x+1on[1,2]?

M 19 @ 13 3) ~13/ OB

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




51.

52.

S3.

54.

55.

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

The pedal equation of the curve x* + y* = 2ax is
1) r= ap

@ r’=2
p
(3) r*=2ap

4) r’=ap’

The length of subnormal to parabola y? = 4ax is:

(1) 2a (2) 4a |

3) a2 @) 2av2

For the curve y=a log(seci) , the chord of curvature parallel to y-axis is equal to :
. a ‘ ‘. .

(1) a B ) 2a
3) 3a | @ 4a

The radius of curvature of the curve y =asinycosy is :

M) p @3
(3) 4p @
3,.03,..2. 2 - y
If u=tan™ 2 +f Txy 2xy , then the value of x%+y—a—li is equal to :
x“—=xy+y Ox
(1) 0
(2) sinu
(3) sin 2u

)|
4) —sin2u
(4) >

11

P.T. O.
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59.

56.

57.

58.

60.

Ifx='rcoseandy=rsin9,thenM is :
o(x, y)
(N r (2) rsin©
3) — @1
(3) Sin® (4)‘__ r

Ifa> 0, b > 0, then the maximum value of a cos 6 + b sin O is : ,

(1) a+bd - () a=b

(3) aord’ ) Va?+b?

111 ,
Ty Ty T T gesmrsadeas 1S °
4’5 677T)

1
533

N | —

Sequence (1, —

(1) Monotonic but not bounded |
(2) Bounded but not monotonic :
(3) Monotonic and bounded

(4) Neither monotonic nor boundcd

Maxima and Minima value of the set S = {1 + =) ;neN } are :

n

3 3
0 (39 o)
3 (3
g @ (3
2, ot P33 2o(4h 4 -3
Series (%-TJ +[53———2-) +[3—4—5} A deeavaines is :

(1) Convergent (2) Divergent

(3) Oscillatory finitely

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

(4) Oscillatory infinitely
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61. Which of the fi ollowing is nbt 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 0
(3) The functions f (x) and g(x) be derivable in (a, b)

(4) There exists a value ¢ € (g, b) such that f6)-fla_ 1)
E 2 -g@) £

62. A group (G, *) is said to be abelianif ............ .
(1) x+y)=@-x) - () xxy=yxx
@) x+y=x | @ xry=xey

63. Which of the tollowmg is not necessarlly a property of a group Y,
' (1) Commutatively ‘
(2) Assoc1at1v1ty
(3) Existence of inverse for every element

(4) Existence of identity

64. Letx = (0, 1) be the open ‘unit interval and C (x, R) be the ring of contlnuous functions
from x to R. For any x € (0, 1), let l(x) = {fe C (x,R) |f(x) 0}. Then which of the
followmg true ?

(1) Ix)isa prlme ideal.
(2) I(x) is a maximal ideal.

(3) Every maximal ideal of C(x, R) is equal to I(x) for some x € x.
(4) Only (1) and (2) are true.

65. Let R be a commutative ring with unity. Which of the féllowing is true ?
(1) If R has finitely many prime ideals, then R is a field. |
(2) If R has infinitcly many ideals, then R is finite.
(3) If R is a P.L.D., then every subring of R with unity is a P.L.D.
(4) If R is an integral domain which has finitely many ideals, then R is a field.

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T. O.
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66. Let R = Z[X]/(x* + 1) and \ : Z(X) - R be the natural quotient map. Which of the
following statcments are frue ?
(1) R is isomorphic to a subring of C.
(2) The ideal gencrated by y(X) is a prime ideal in R.
(3) R has infinitely many prime ideals.
(4) Only (1) and (3) are true.

FX]
(x* +_x2 +x+1)

67. The number of ring homomorphisms from f:Z[x, y]—> equals :

1 2° @ 2"

A3) 1 @2

68. The total number of non-isomorphic groups of or'dér 122 is :
(1) 2 - : '('2)_1 |
3) 61 | L 4) 4
69. Let G be a group order 6 aﬁd H be a subgroup of G su;h that 1 <| H | < 6. Which one
of the following options is correct ?
(1) G is always cyclic, but A may not be cyclic.
(2) G may not be cyclic, but H is always cyclic.
(3) Both G and H are always cyclic.

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

70. The number of generators of a cyclic group of order 10 is :
(1) 2 (2) 3

(3) 4 4) 5
PG-EE-July-2024/(Mathematics)(SET-Z)/(C)
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72.

73.

74.

75.

15
Using Gauss Elimination method, the solution of equations 2x — y +3z=9,x+y+z=6,
Xx=y+z=2is:
(1) x=-13,y=1,z=-38
(2) x=13,y=:1,z=—_8
(B) x=-13,y=4,z=15
(4) x=5,y=14,z=5
While solving the equation x? —3x+1=0 using Newton—Raphson method the initial
guess of the root is as 1, then the value of the root will be :
(1) 1.5 o @1
3) 05 e o

For a ﬁxed C eR, leta= J'(9x 5Cx4)dx If the value of this integrai obtained by

using the Trapezoxdal rule is equal to o, then the value of C (rounded off 2 de01ma1
places) is :

(1) 0.5 . | (2024
(3) 0.12 | (4) 0.76

If f(x)= x2, then the second order divided difference for the points Xg» X5 X, will be :

-1
—Xp

(1) -1 (2)

(3) 1 - (4)

Which of the following is termed as an action of pull or push of a body at rest or

motion ?
(1) Torque (2) Momentum
(3) Work (4) Force

PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T. O.
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76.

77.

78.

79.

80.

C.

What is the rclationship between each force, if three concurrent forces acting on a body
according to [.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 éosine of the angle bétween the other two forces
4 Inversely proportional to the tangent of the angle between the other two forces

The resultant R of forces P and Q"makes an anglc 0 with thel line of action of P. P is
now replaced by P + R, O remaining unchanged such that the resultant makes an angle

% with P + R. The magnitude of this resultant is
(1) 2Rsin % : (2) 2Rcos 9.2 (3) Rsin % (4). 3Rcos % :

Forces of 6, 8, 12 gm wt act alohg BC; C.A, AB, the-sides'of a tfiangle of lengths 3, 4, 5

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

(1) 2 gm wt . (2) 3gmwt
(3) 3.5 gm wt | (4 dgmwt

The sides of a uniform triangular lamina are 5, 6, 9 cms. in length, the perpendicular
distance of its centre of gravity from the shortest side s : -

(1) 2 cm | (@) 4#3em
G)%J§m1 | ST @)??;m’

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 s : |

NG

1
(1) r=3 (2) W=

3) p=+3 ) p=—p

&"‘

PG-EE-July-2024/(Mathematics)(SET-Z)/(C)
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82.

85.
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The centre and radius of the sphere 7x? +7y? +72% - 6x~3y -2z =0 are respectively :

6 3
(1) (-,—,Zj,l (2) é 1’2),1
7°717) 4 7°14°7) 2
3 3 :
®) (—.—,lj,l | @ (6.22) 1
714 7) > 777°17)) 2

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 (2 x+y—-z+2=0

B) x—y+z=0 (4) x+y+z-9=0

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

x-3 y-1 z+6 : x+4 y-1 z-6
(1) S A Q) _Y-l_
7 3 -5 3 3 5

x-3 y+l1 z-6

3 4) None of the above
(3) F2=r =T (4) Non
The equation of the cylinder whose generators aré paraliel to the line, L Lz =§ and
whose guiding curve is the ellipse x? +2 y2 =1,z=0is:
(1) 3(x*+2y* +2°)-2xz=0 (2) 3(x* +2y? +2%) - 2xz+8yz—3=0

(3) x2+y*+2° -2xz-8yz+3=0 (4) None of the above

The vertex of the cone 4x° —y2 +2z° +2xy‘3)’2+12x—11y+6z+4=0 is :
(1) (1,2,3)

(2) (1,3,4)

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

4) (1,2,-3)

P.T.O.
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86. The integrating factor of the differential cquation x(x — 1)% =(x-2)y+x ‘(2x-1) is:

x-1 : x? x—1 ’
1) —— 2) — 3) —— 4
( ) x3 ( ) x—l ( ) x2 ( ) 2x_1
87. The solution of the following differential equation is :
Q: sin(x + y)+cos(x+y) .
dx » o |
(1) ce*=tan[x—;—y)+1' o (2) ce*=tan(x+y)+1
(3) ce* =tan(x;yj—l o . 4) ce” =tan(X+)’)_—1
88. Singular solution of the following D.E.is:
¥ =2pxy+p’x’ —(a’p’ +b7)=0
. R : 2 2
(1) x> +byi=1 @ S+5=l
: : a“ b
2 2 a’ » 2 2 _ 232
(3B) x“+y =37 : (4 x*+y"=a’b
89. The P. 1. of the following D. E. is :,
' 2 | x | d
(D —5D+6)y:5 \: _=_—:|‘.
- dx
1) Flog,s @O e () 1 @) 2
Be 2log, S | 3log,5 | 5Y., (5
) Oge —2 ‘loge _3
€ e
90. Integrating factor of the following D. E. is :
d? |
. 2 Y
x—5 =2
sin”x—-3 y - |
(1) sinx (2) cosx (3) tanx ' (4) cotx

PG-EE-July-2024/(M athematics)(SET-Z)/(C)
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c
91. If a and b are any two positive integers with a > b and 1 is the number of divisions in
Euclid's algorithm, and if p is the number of digits in b then :
(1) n<p | @ nxTp
3B) n<5p 4) n>5p
92. If F,= 2" 4 1, then FF ... F,_, isequal to:
) F, | (2) F,+3
(3) F,-2 @) F,+4
93. If n=p,p52 . p," be any positive integer where pj, py,....... p, are distinct
- prime, then Euler's ¢(n) is equal to :
@ 1= (ILJEIL)
P P2 Py
(2) n.p; pyecee-ns P
(3) n(p,+1)(py +2)e(p, +1)
4) n[l+ ! ][14l); ......... (1+i]
P 2) Py,
94. Using Euler method, the general solution of 'the.equatibovn 2lx+ 13y =1791 is :
(1) x=—1t,y= 141 +12 @ x=-24,y= 141+ 13t
(3) x=4t,y=—141+ 13t 4) x=-21,y=122+13¢
95. A square of side a revolves about a line through a corner and perpendicular to the
diagonal through that corner, then the volume and area of the surface of the solid
generated arc : '
(1) V2na’, 4/2na® (2) 4na’, V2na?
(3) 42na®, 4na’ (4) ma®, 4na?
PG-EE-July-2024/(Mathematics)(SET-Z)/(C) P.T.O.
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96. If both m and » are positive integers, then B(m, n) is equal to :

n 2l o) el gy Il

lm+n-—1 m+n-1 lm+n
n/
/2
97. Isin"ede is cqual to : (where n>— 1)
0
I(n+1) r(n+1)
(1) Jr.—= Q) —2
[(n+2) (n—-l)
F—
2
I‘(—"Tl) r,(n+1j
; 2
G T2 r 2
2 2 +

—
/N
S

N
&}
~—

n-—1 )
2 .

2

2 .2 .
98. Area of the curve r2 =a? cos? 0+ b2 sin? 0 is :

(1) (a+b)§ (2) 2ﬁ(a2+b2)’ 3) »<"~2+”2)§
g9, n— 11 [nT;

'—vr, ,n n—r

(1) 2= 1 | | @ g+1

(3) 2n~+3 @ %(%44}

100. If f(r)=¢ 1", then its Laplace Transform F(s) is :

[ (n+)
Sl @

s+1) s%+1
In I'(n+1)
(j) ”—T”'I (4) ‘27

s s+ 1

PG-EE-July-2024/(M athematics)(SET-7)/(C)
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m+n—2

4)

4) 4n(a’ +b?)
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