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[1 2 3]
1. Therank of the matrix A=|3 2 1 |is:
(1 1 1]
(1) Less than 2
(2) Lessthan 3
(3) Greater than 2
(4) Greater than 3
2. Which one of the following statement is nof true ?
(1) A set containing only the zero vector is linearly independent.
(2) A set containing only a non-zero vector is linearly independent.
(3) Every super set of a linearly dependent set is linearly dependent.
(4) None of these
3. b 4= V2 , then by Cayley Hamilton theorem :
-2 -1
(1) A2 =~21 (2) A =—21
(3) A*=-1I (4) A*=1
4. Ifl, o, B, ........ are roots of the equation x" —1=0,then (1 —a) (1 =B) (1 =7v) ......
is equal to :
(1) n (2) -n
1 l
(3) = (4} ——
n n
5. If a, P, y are the roots of the equation x>+ p:nc2 +gx+r =0, then Zl is equal to :
- o
r
(1) = @ 4
q r
e’
3) -— 4) -1
q r
PG-EE-2021/(Mathematics)(SET-X)/(A) P.T. O.
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6. The cquation of curve having x+y-1=0 and x—y+2=0 as its asymptotes and
passing through origin is :
() x-y+2)(x+y~-1)-2=0 2) (x+y-1)(x-y+2)+2=0
B)xty -1)(x-y+2)-4=0 (4) None of these
7. Yorthecurve r' ~ d” cos n 0. the angle ¢ is given by :

(1) =—nb (2) m+nd

N A

T
(3) -2-+an (4) n—nb

8. The double point (2, 0) of the curve y? =(x-2)*(x-1) isa:
(1) Node (2) Cusp

(3) Conjugatc point (4) Point of inflexion

9. Jorthe curve r = a(l—sin0), the tangent to the curve at the origin 1s :

(1) 6 = (2) 0=§
T | T
== (4) 0=—
(3) 0 5 ) 4
| I'i
10. I e dx i$ cqual to :
{) | IE
] (2) l
ay 2 (4) 2

11. The cquation 36x” 1 24xy +29y" — 72x + 126y + 81 = 0 represents a :
(1) Parabola (2) Ellipse
(3) Hyperbola (4) Circle
PG-FE-2021/(Mathematics)(SET-X)/(A) - |

legeduhia
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12. The centre of conic 8x* — 4xy + 5y* — 16x — 14y +17=01is:
3 ) y
(1) [—, 2) [2,2
34¢ (2) |2, >
2 &) 2)
3 y, 3)

13. The equation of sphere which passes through the origin and meets the axes in A(a, 0, 0),

B (0, b, 0) and C(0, 0, ¢) is :

(1) ax2+by2+czz—ax—-by—cz=0 ) x*+y*+z+ax+by—cz=0

3) x2+y2+zz-ax—by-cz=0 4) x> +y*+z22+ax—by+cz=0

14. The pole of the plane /x + my + nz = p w.r.t. the conicoid ax* + by +cz* =1 is :
ap bp cp
l k] ?
(1) ( Rt ) (2) (lap, mbp, ncp)
l
(3) (ap, bp, cp) (4) [ v }
ap bp cp

15. The discriminating cubic to reduce 2x* —7y* + 2z —10yz —82x —10xy + 6x + 12y — 62
+ 5 = 0 to the standard form is :

(1) A’ + 31" ~90A +216=0
(2) A’ =327+ 901 +216=0
(3) A*+ 307+ 901 +216=0
@) 2> +30°—90A—216=0

16. Which of the following statement is noft true ?

(1) If p is a prime number and p/ab, then either p/a or p/b.

(2) If a = b (mod m), then a and b leave the same remainder when divided by m.
(3) If p is a prime number, then by Wilson theorem, |p + 1 =0 (mod p).

(4) None of these

PG-EE-2021/(Mathematics)(SET-X)/(A) P.T.O.
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17. tand 4 tandtT 0 +6m
+ W tan o e + tan 1S equal to :
(1) tan 70 (2) tang
7
(3) 7tan 0 (4) tanb

7

18.  The principal value of log(—5) is :

log 5
S B 2) log.5+#n

T
(3) log 5 - in (4) log5s
| X :
19. tan '_\/T‘__}_ 1s equal to ;
a =x
T 1
(1) sin""(ax) (2) sin”’ E]
\ X

[

(3) sin"(fj 4) sin-! LJ
- (4) sin e '

20. The real part of sin /1 (x + iv) is :

(1) sin/ixcosy (2) sinxcoshy

(3) sin/fixcoshy (4) coshxsinhy

21. The integrating factor of the differential equation (3 + 2x + x2) dx + 2ydy =0 is :
(1) ¢ (2) e \
(3) ¢ 4) ¢

22. The particular integral of the differential equation (D* = 6D + 9)y =& is :

(1) " @) x%e®

3) xe 4) x*e

PG-EE-2021/(Mathematics)(SET-X)/(A)
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23. The complementary function of the differential equation % L;;:; - x% ~3y=x"logx
1S :
(1) Elg'+fzx (2) clx3 p 22
X X
3) X’ +cyx @) (¢ + X)X’

. . B
24. The value of determinant used for solving the differential cquation d—’; +4y =tan2x
b

by the method of variation of parameters is :

1 1
1) = 2) —
(L 3 (@) 3
(3) 2 “4) 3

25. Using 1, y and z as multipliers, one part of the complete solution of

xdx _dy _ dz B
2* -2yz~y* y+z Y-z
(1) x2+y2+22:c (2) xz—y2+22:c
(3) x2+y2wzz=c (4) —x2+y2+zz=c

26. The nccessary and sufficient condition for the vector function f of a scalar variable ¢
to have constant direction is :

—

_df 2 odf o
% a’f_q -_df:—
B) Seg= @) J~——=0

27. If r=|r|, where F=xf+y}+z§,thchlog]F[ is equal to :

(1) F+rt (2) 7 x logF
r r
(3) ] (4) o
PG-EE-2021/(Mathematics)(SET-X)/(A) - P.T.O.
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28. If / and g are irrotational, then which of the following is solenoidal ?

) f+& @ f -
3) 1.8 @) f x
2= . ~
29. If a vector 7 satisfies the equation ) =ta+b, where a and b are constant vectors,
[
then 7 is given by :
3
" e . e E . f -
" £ s S S
(3) Ea+gb+clr+c2 (4) ?H+Eb+ i
where ¢, and ¢, are constant vectors.
30. If S represents the surface of a sphere  x*+y*+z2=a*> ., then
[[(xdydz+ ydzdx + zdxdy) is equal to :
S
3 4 3
(1) 4na (2) EHH
4 47
3) —a’ 4) —
m a
1 2
31. lim (fen x)z 1s equal to :
x—=0]og(1+ x7)
(1) = (2) log |
2
3) 2 4) 1
3
92, Wu=ftan 12 2% , then xa—u+ya—u is equal to :
X—y Ox
(1) sinu (2) sin2u
(3) cos u (4) tan u

PG-EE-ZOZ1f(Mathematics)(SET-X)f(A)
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33.

The magnitude of screw curvature is given by :

(l) ‘\u‘kz—‘l.'z (2) /TZ*kZ
ka'
(3) J; 4) VKk* +1°

34. The necessary and sufficient condition for a given curve to be a plane curve is that :
2 P
(1) ©= oo at all points of the curve (2) t=— oo at all points of the curve
(3) T=1 at all points of the curve (4) t©=0 at all points of the curve
35. The normal which is perpendicular to the osculating plane at a point is called :
(1) Principal Normal (2) Right Normal
(3) Left Normal (4) Bi-Normal
| . .0 o’ o
36. The complementary function of the differential equation E‘in -3 angy + 45_,‘— ="+
15
(1) 6,00 —x)+ ¢,(v +2x) + xd;(y + 2x)  (2) ¢,y —x) + ¢, +2x) + ¢;(y + 2x)
(3) 6,0 +2x)+o,(v—x) + ¢;(» +2x)  (4) None of these
. . ; . ; 20’z 0z 0z _ _J_ri -
37. The particular integral of the differential equation x o + 2xy ox Oy - xa = 7 18
1 5 3
1) ——x
fH =oaty
1 x°
2) ———
(2) =35 e
1 y:2
¢ W L
) 9 x’
1 x°
@) -==
9y
PG-EE-2021/(Mathematics)(SET-X)/(A) P. T. O,
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38. The equation a;:— i +5z_az(1 iJ+£:Ois:
oy- oxdy ox 0Oy X X
(1) Elliptic (2) Parabolic
(3) Hyperbolic (4) None of these

39. For the partial differential equation » = a’t, the Monge's subsidiary equations arc :
(1) dpdy +a*dgdx =0, (dy)* — a*(dx)* =0
(2) dpdy —a’dgdx =0, (dy)* + a*(dx)* =0
(3) dpdy —a’dgdx =0, (dy)* —a*(dx)* =0
(4) dpdy +a’dgdx =0, (dy)* +a*(dx)* =0

40. The two dimensional wave equation is given by :

o’u o*u d*u 1 d°u
() —gbamba=ras
ox~ oy- 0z «c¢° ot

(2)

0%u ou oOu 1 0%u
—_—t| —+—|=
Ox> ox Oy

(3)

521£+ 0%u | ou
ox? 5y2 ¢’ ot

(4)

41. Which of the following Is converse of Lami's theorem ?

(1) If three coplanar forces acting at a point be such that each is proportional to the
" sine of the angle between the directions of other two, then the forces are in

equilibrium
(2) Every given system of forces acting on a rigid body can be reduced to a wrench

(3) A system of coplanar forces acting on a rigid body can be reduced to either a single
force or single couple

(4) None of these
PG-EE-2021 f(Mathematics)(SET-X)f(A)
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42.

43.

44,

45.

PG-EE-2021/(Mathematics)(SET-X)/(A)

If AB = 40 cm and two unlike parallel forces 40 N and 5 N act at A and B respecively,
then the resultant of these forces acts at a distance from A given by :

(1) 40 cm (2) %gcm
(3) 7cm (4) 40.7 cm

Three forces 3P, 7P. 5P act along the sides AB, BC, CA of an equilateral trianglcABC.
Then the magnitude of the resultant is given by :

(1) 24/3P 2) 342P
(3) %P (4) %_?—P

Which of the following statement is nof true ?

(1) Two couples in the same plane of equal moments and acting in the same sEISC arc
equivalent.

(2) Two couples of equal and opposite moments in parallel planes don't balare each
other.

(3) The resultant of a number of coplanar couples is equivalent to a singl: couple

whose moment is equal to the algebraic sum of the moments of the given cuples.

(4) None of these

The equations of the central axis of any given system of forces acting on a rigid tody is :

(1) X-yZ+zY Y-zX+xZ  Z-xY+yX _
L M N .

2) L-yZ+zY M-zX+xZ N-xY+yX _
X Y Z F

(Bj L+yZ+zY M+zX-xZ N+xY¥-yX
X Y 7z '

(4) None of these

P. T. O,
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46. Which of the following statement is #of true ?

(1) Interior of a set is an open set.
(2) The interior of a set A is the largest open subsct of A4.

(3) A point p is a limit point of a set 4 if and only if every neighbourhood of p
contains one point of 4.

(4) None of these

47. Which of the following statement is not true 2

(1) Ifasequence <qg,> diverges to oo, then <a,> 1s bounded below but unbounded above.
(2) Ifasequence <g,> diverges to —o, then <a,” is unbounded below but bounded above.
(3) Every monotonically Increasing sequence unbounded above diverges to —o.

(4) Every monotonically decreasing sequence unbounded below diverges to —o.

48. A geometrical seriesa + ar+ar’* + ... + oo oscillates infinitely, if :
(1) || <1 (2) r>1
3) r=-1 (4) r<-1

49. Which of the following is nof true ?

(1) Every absolutely convergent infinite product is convergent.

(2) A series )_a, is said to be absolutely convergent, if the series D la, | converges.

n=|1 n=1

(3) If a, =2 0, then the infinite series Zan and the infinite product | [(1+a,) converge

n=1 n=|

or diverge together.

(4) Every absolutely convergent infinite product may not be always convergent.

50. The scries Z[l +—] x", x>0 1s divergent, if :
n=I

A

(1) x> 1 (2) x<1

(3) 2= _213- (4) None of thesc

PG-EE-2021/(Mathematics)(SET-X)/(A)
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51. E(x”Jﬂ(x)) is equal to :

(1) 2777 [x)
(3) nx""'J, (x)

(2) x"J,_(x)
4) nx"J,_(x)

52. Rodrigue's formula for Legendre polynomial is :

I 4"
(1) P” - 2 -1 n+l
(%) 2l (" ~1)

@) Px)=—— L (2 -1y
]i?2" dx"

1 dﬂ—l

I_?_i_l Z"dx"_l

(4) None of these

) B,(x)= (x* =1)"

53. H,(x) isequalto:
(1) %Hﬂ_l(x), n>1

3) 2nH,_(x),n=1

54. If L(t*)= % then L(2°) is :
Ay

6
IS
()

4
(3) -

(2) n*H, (x),n=1

(4) None of these

(2)

(4)

1
o

8

4
A

11

55. If f(.s') is the Fourier transform of f(x), then the Fourier transform of f(x — a) is :

(1) e f£(s)

(3) e f(s)

PG-EE-2021/(Mathematics)(SET-X)/(A)

(2)

(4)

ias
e

f(s)

—ias
(4

f(s)
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56.

57.

58.

59.

60.

61.

Which of the following is not derived data type ?

(1) Functions (2) Pointers

(3) Arrays (4) Character

Which of the following is noft a relational operator ?
() == (2) >=
3) ! 4) '=

Which of the following is nof related to function implementation ?

(1) Parameter list
(2) Statement block

(3) Declaration of local variables

(4) ROM

Pointers are :

(1) A datatypeinC

(2) Notrelated to C

(3) Called reading strings

(4) Called reading and Copying strings

The structure definition is specified by the keyword :
(1) stru (2) struct

(3) strct (4) struc

For the function f defined by f(x) =x, x € [0, 1] L(f P) is given by :

R =

(=== >

2 ]
(3) I (4) [1—?}

)

PG-EE-2021/(Mathematics)(SET-X)/(A)
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62. Which of the following is noft true ?

b dx

A(x—-a)

(1) The improper integral - is convergent if and only if n < 1.

b
(2) The improper integral j

a

is convergent if and only if n > 1.
(b—x)"

(3) If fand g are two positive functions an [a, ) such that lim J Ex; =0 and _[ga’x
x—o g(x

(¥

o
converges, then I [ dx converges.
o

(4) None of these

63. If (X d)is a metric space and x, y, z are points of X, then which of the following is not
true ?

(1) d(x, y)<|d(x, z)-d(z y) |
(2) d(x,z)-d(z, y) <d(x, y)
(3) dx,y)2|d(x,z)-d(z )|
(4) None of these

64. Ifd isthe usual metric, d(x, y) =|x -y | forx, y € [0, |], then Sy(O) is described by :
| 8

]
(1) I:— l,g]

) [-1,-8]
]

gL

(4) [-1,0]

65. I.ct (R, d) be the usual metric space. Then the derived set of [0, 1) is :

(1) |1, 1] - (2) [-1,0]
(3) (0, 1) (4) [0, 1]
PG-EE-Zﬂz1!(MathEmatics)(SET-X).’(A) P.T.O.
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66.

67.

68.

69.

70.

71.

Which of the following statement is nor true ?

(1) Every convergent sequence in a metric space has a unique limit.

(2) Every convergent sequence in a metric space is a Cauchy sequence but conversc

need not be true.

(3) A Cauchy sequence in a metric space is convergent iff it has at least one convergent

and one divergent subsequence.

(4) None of these

Which of the following statement is false ?

(1) Every closed subset of a compact metric space is compact.
(2) A metric space is sequentially compact iff it has no BWP.

(3) Every countably compact metric space has BWP.

(4) None of these

Let (G, ) be a group such that a> = e for all g e G. Then Gis :
(1) Abelian (2) Not Abelian

(3) May or may not be abelian (4) None of these

If G is a cyclic group of order 8, then the number of generators of G is :

(1) 2 (2) 4
(3) 8 (4) 1
[f O(Aut G) > 1, then O(G) is :

(1) 2
(3) >2

(2) 3
(4) <2

A division ring has :
(1) At least one zero divisors

(3) No zero divisors (4) None of these

PG-EE-2021/(Mathematics)(SET-X)/(A)

(2) Infinite number of zero divisors
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72.

73.

74.

75.

76.

PG-EE-2021/(Mathematics)(SET-X)/(A)

Anideal S of a ring R is called a prime ideal of R, if -

DabeS>acS.beS Q) abcS=>aeS,besS
B)abeS=>ae¢S. be¢sS (4) abe S=>ae Sorbe S

If p is a irreducible clement of a commutative ring R with unity, then which of the
following is mot truc ?

(1) p has no proper factors

(2) p#0and p is not a unit

(3) Forevery a, b € R il p/lab = pla or p/b

(4) None of these

Which of the following statement is nof true ?

(1) In a UFD, every pair of non-zero e¢lements have a g.c.d. and l.c.m.

(2) Every principal idecal domain is a unique factorization domain.

(3) Every Euclidean ring is a unique factorization domain.

(4) If R is a UFD, then the product of two primitive polynomials in R[x] is not a

primitive polynomial.

If a particle describes the cycloid s = 4a sin \y with uniform speed v, then the normal

acceleration is given by :
2 2

v v
1 ()
() 4asiny 4acos\y
2 v2
(3) — (4) =
4a Sin \ cos \

A particle moving with S.ILM. of period 12 seconds travels 10 cm from the position of
rest in 2 seconds. Then the amplitude at the end of a 2 seconds is :

(1) 20 cm (2) 10 cm

(3) 30 cm (4) 40 cm
o L O

gcollegeduniaa
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f f 150 Newtons acts on a body of mass 15 kg for 5 minutes and then ceases.
A force 0

T | | o |
The force required to bring the body to rest in 2 minutes is given by :

(1) 375N (2) 275N

(3) 175N (4) 475N

28. Horizontal range of a projectile is given by :
2

2§ u-sino
(1) U~ sin 20 ) 2
2g g
2§ | u? sin 20
3) 5 (4)
g g

79. If the time of flight of a bullet over a horizontal range R is T seconds, then the

inclination of the direction of projection to the horizontal is :

2
-1 8T 2 tan"[—gT
(1) tan [ZRJ (2) R
2 73)
4 8T 1| &
(3) tan I[ﬁ] (4) tan (ZR )

/ —_
80. If a particle moves in an cllipse given by —=1+ ecos© under a force which is always
' r

directed towards its focus, then the periodic time 1s :

a w7
(1) 271\(; (2) 2nﬁ
a

!
3) n°, = 4) 1—

x N

| o . h .
Where a is the length of semi-major axis, + the rate of description of the sectorial

2
area and A = %—

PG-EE-2021/(Mathematics)(SET-X)/(A)
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g1. Which of the following is a duplication formula 9

(1) I(m) Em*'%}: ‘JE 1(2m)

H2m-1 (2) I(m) [{ms1y = fll?zrn}
2 m-=
L |
(3) Iim E”HE} =EEEZM] (4) None of these

—

4
2
82. On changing the order of integration, the integral I Ie" dx dy becomes .
0

4y
4%@ o) 4% 5
(1) IIEI dy dx (2) jje"‘ dy dx
10 00
Wi
(3) _[ jex dy dx (4) None of these
0 0

83. In the Fourier expansion of f(x) =%(TE —x)%, 0 < x <2m, the Fourier co-efficient ag 1S

equal to :
2
n
2 s
(1) n? (2) 3
2
2 o
4 T
(3) = ® 3

84. If a function f(x)= xsin x is represented by a series of cosines of multiples of x in the
' a - L] .
interval (0, 1), then a for the series 1S :

(1) 4 (2) . (3) 6 - 4) 2

85. The image of the point 1 + i on the sphere of radius 1 and centre (0, 0, 0) is :
. (V8 |

12 1

2 L.

2 21

! L

€) @-%g) i (3’ 3 3]

o g e
PG—EE—ZOZ1i(Mathematics)(SET-X)f(A) P.T
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86.

87.

88.

89.

90.

91.

The co-efficient of magnification at z =2+ for the transformation W= z% is :
(1) 2V5 2) 5v2
(3) E1 (4) ﬁ
J5 2
The function z =sinhucosv+icoshusinv ceases to be analytic at :
(L) =3 (2) z=-1i
(3) z2==%§ 4) z=0

Which of the following statement is nof true ?
(1) A set containing the null vector 0 is linearly independent.

(2) Every superset of a linearly dependent set of vectors is linearly dependent.

(3) Every subset of a linearly independent set is linearly independent.

(4) The non-zero rows in an echelon matrix form a linearly independent set.

Which of the following statement is nof true ?

(1) There exists a basis for each finitely generated vector space.

(2) If S = {v, Vps V35 ceuvunnss v } spans V(F), then any n + 1 vectors in V are linearly

independent.
(3) If S is linearly independent and v & < S >. then the set S U{v} is linearly

independent.
(4) If V is finitely generated vector space, then any two bases of ¥ have the same

number of elements.

& Emciion T: R 5 R’ defined by T(x, y) = (x, =) is linear transformation and is called :

(1) Contraction (2) Dilatation

(3) Reflection (4) None of these
If T: UF) — V(F) is a linear transformation, then Rank 7'+ Nullity 7 is equal to :
(2) dim (U + V)

(1) dim V'
(4) dim U

(3) dim (U-V)

PG-EE—ZOZ1/(Mathematics)(SET-X)f(A)
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92. The linear transformation 7: R~ —» R defined by T(x, y) = (x +y, x—y, y)isa:

(1) Singular transformation
(2) Non-singular transformation
(3) Symmetric transformation

(4) None of these

93. The co-ordinates of vector (1, 1, 1) relative to basis (1, 1, 2), (2, 2, 1), (1, 2, 2) are :

L 1
1) [=, =
()(3!330]
1 1
2) |=,0, -
()[3,0,3]

1 1
3) [0, -, =
3 3
(4) None of these
94. If u is an eigen vector of 4, then the number of eigen values c:f A for which u is the
eigen vector is :

(1) Atleast one (2) Onl'};one
(3) Infinite (4) None of these

95. The order of convergence of Regula Falsi method is :
(1) 2 2) 1
(3) 1.618 (4) None of these

96. The missing term in the table
x| 011|123 (4]| 5

yl|l1[2]4]|8]|~]32
is:
(1) 16 (2) 16.4
(3) 16.2 (4) 15.8
PG-EE-2021/(Mathematics)(SET-X)/(A) P.T.O.
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97. For the following table

Wages (in Rs.) | Frequency
0-10 9
10-20 30
20-30 35
30-40 42H
the third forward difference is :
(1) 0 (2) 40
)5 (4) 2

98. The binomial distribution whose mean is 3 and variance 2 is given by :

1Y 1Yy
ol (¢
3 (2] "C. 313

, _1_ 9-r g r
(3) °C, 3 3 (4) None of these

4 2 o _ 1
99, If 4= i 3 and the initial eigen vector is X, = ol then by power method the

smallest eigen value is :

(1) 2 (2) 4
3) 1 4) 3
x0+nh ﬁ

100. j f(x)dx = > [(sum of first and last ordinates) + 2 (sum of all the intermediates
X()

ordinates)] is called :

(1) Trapezoidal rule (2) Simpson's %rd rule

(3) Simpson's %th rule (4) None of these

PG-EE-2021/(Mathematics)(SET-X)/(A)
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1. The equation 36x” + 24xy + 29y” — 72x + ] 26y + 81 = () represents a '
(1) Parabola (2) Ellipse
(3) Hyperbola (4) Circle

2. The centre of conic 8> — 4xy + 5) — 16x — 14y+17=0is:

r"3 3 / 3\
(1) |=:2 2) [2,=
) '\2 / () \ 2)
i - [ 3
3 |22 @ (2,2
o \ .3/

3. The equation of sphere which passes through the origin and meets the axes in A(a, 0, 0),
B (0, b, 0) and C(0, 0, ¢) is :

(1) ax®+by? +cz* —ax—by—cz=0 12) X*+y*+z +ax+by—cz=0
(3) -x.z'-i!-f-'-#zz-—ax—by-cz:o @) x*+y’+z22+ax—by+cz=0

i Thﬂﬂ@leefﬁcplaﬁe Ix + my + nz=p w.rt. the conicoid ax® +by* +cz> =1 is :

(2) (lap, mbp, ncp) 4

(4)[_’,"’,"]
ap bp cp

.'.:_ -_‘_’... _ L P.T.O'
|

1 E
collegedunia
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2
7. tang+tan9+“+ ......... +tame"+€“rt is equal to :
7 7 i

0

(1) tan 70 @) tan

tan©

(3) 7tan© i

7

8. The principal value of log(-5) is :

(1) lngS (2) log 5 + in
(3) 108 5 —in (4) log 5
C8. tan” : ; is equal to :
a” —-x
(1) sin”'(ax) (2) sin"‘(E)
) : ' X

(3) sin"(i) | 2 (4) sin—‘[ x )

10. The real part of sin / G s

'-(i) smhxc»osy | gy - () sinxcoshy
(3) sm,hmw,by @ coshxsinhy

""1'9n,then$mk T+ Nullity Tis equal to :
(2) ﬁm(m )

A - L
.3 ;At"’;-ﬁli!; 2

o .

EY )
iy * 5

—

l g
P collegedunia:
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13. The co-ordinates of vector (1, 1, 1) relative to basis (1, 1, 2), (2,2, 1), (1, 2, 2) are :

1 1 1 1
(3) {0, %, %) “(4) None of these

14. If u is an eigen vector of A, then the number of eigen values of A for which u is the
eigen vector is :

(1) At least one (2) Only one
(3) Infinite (4) None of these

15. The order of convergence of Regula Falsi method is :

(1) 2 2) 1
(3) 1.618 (4) None of these
16. The missing term in the table | | \\
WS ; o 8y (R e T e T 7 L
e Ll 2iale] =] a9 ol
Al ) () 164
4) 158

Wages (in Rs.) | Frequency

s R RN

B _g&ﬁ-ﬁ%’mfﬁ

._‘: -

1 E
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18. The binomial distribution whose mean is 3 and variance 2 is given by :

4 r O—r
(1) @) °C, 3l

3
s I 9—r 2 r .
(3) C"(i] [E) (4) None of these
4 2 1

19. If A=[ i 3] and the initial eigen vector is X, =|:0:|, then by power method the

smallest eigen value is :

(1) 2 (2) 4

(3).1 4) 3

er+nﬁ 2 | ' 1
20 _[f (x)’dx=5 [(sum of first and last ordinates) + 2 (sum of all the intermediates

- g oy
ordinates)] is called :

(2) Simpson's %r_d rule

(1) Trapezoidal rule
(4) None of these

nite number of zero divisors

*
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23. If p is a irreducible element of a commutative ring R with unity, then which of the
following is not true ?

(1) p has no proper factors

(2) p# 0and p is not a unit

(3) Forevery a, b € R if plab => pla or p/b
(4) None of these

24. Which of the following statement is nof true ?
(1) In a UFD, every pair of non-zero elements have a g.c.d. and l.c.m.

(2) Every principal ideal domain is a unique factorization domain.

(3) Every Euclidean ring is a unique factorization domain.

(4) If R is a UFD, then the product of two primitive polynomials in R[x] is not a
primitive polynomial. :

vZ

4acosvy

(2)

-
i

Ly ,:-'.' = .
I phiLh Vz

(4)5 < 5
sin \y cos

th S.H M. of period 12 seconds travels 10 cm from the position of
| iaituds at the end of a 2 seconds is :

‘ (2) 10 cm
R -
X x'. %\:rq- A AN ': ‘4& ‘;m )
15 kg for 5 minutes and then ceases.

is éi"feﬂ by :

Mbipadisir y 199 PIT. O
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28. Horizontal range of a projectile is given by :

2

B 5
(1) u” sin 2a @) u°sina
2g 2g
2
3) u sma @) u’ sin 2a
g g
29. If the time of flight of a bullet over a horizontal range R is T seconds, lhen the
inclination of the direction of projection to the horizontal is - |
” \
bL™ t['f‘ﬁ @ 8L
_ % ZR)
2
_ ki 2r ( 3\
) 2R e
\ J

: ; : : /
If a particle moves in an ellipse given by P 1+ecosO under a force which is always

dlreclsed tawards its focus, then the periodic time is :

M 21:‘;,
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32. Rodrigue's formula for Legendre polynomial is :

1 d" n+
(1) B(x)= (x* -1

o
n

]. ii 2 n
— 1
(2) P,(x) g Hr(x -1)

1 dnvl

=1 grax™

- (4) None of these

(3) Pn(x) == ( - l)n

33 H:,(J;)I is equal to :
| (1) —;'-H,,-I(x),nl , ) n*H,_(x),n21

(3) 2;1: H, _(x),n21 | (4) None of these

& ol
e e

8
R

\sform of £(x), then the Fourier transform of flx—a)is:

ia;
o
s -ias i
e g
T (,’ 7o)

collegedunia:
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37. Which of the following is nof a relational operator ?
iy == () >=
(3) ! (4) 1=

38. Which of the following is nof related to function implementation ?

(1) Parameter list
(2) Statement block

(3) Declaration of local variables

(4) ROM

39. Pointers are :
(1) A data type in C
(2) Not related to C
 (3) Called reading strings
e inition is specified by the keyword :
C 7y (@) struct
(4) struc

an
i~ 11 3

collegedunia
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43. The magnitude of screw curvature is given by :

(1) Vi -1 | 2) Vi -k
3 , .
(3) \/f:s @) Vk* +12

44. The necessary and sufficient condition for a given curve to be a plane curve is that :

( i) 1 = oo at all points of the curve (2) t=— oo at all points of the curve

(3) t=1atall points of the curve (4) ©=0 at all points of the curve

45. The normal v.vhich is perpendicular to the osculating plane at a point is called :

(1) Principal Normal (2) Right Normal
(3) Left Normal (4) Bi-Normal
46. The .edm' lemeniary ﬁlnctlon of the diffefential equation o'z =7 0z +4235 =e*+%
. Thogndl ot q_. = mimeeiies

" )+x¢30’ + 2;)' (2) ¢_l(yl—-5c) + 0,(y + 2x) + q;;(y + 2x)
§y(+2x)  (4) None of these |

SN AL AR N T a2 B
: éa ':;u equatlan .x-25§-+-2xy axay E xax': x; 1S -

' . ; -. . v % .
ey g e BT 0,
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48. The cquation 22 _ 9°z 2 _o2f 1Y .2
% S 6y = 6y — -——0 is : |
1) Ellipti |
(1) Elliptic “(2) Parabnlic
3 i ‘
(3) Hyperbolic (4) None of these

4. For the partial differential equation r = a%, the Monge's subsidiary equations are
(1) dpdy +a’dgdx = 0, (dy) ~a*(dx)* =0 |
) dp dy — adqu 0, (czjz) +a’(dx)? =0
(3) dpdy - a*dg dx = 0, (dy)? - 4 *(dx)? =0
(4) dpdy+a2dqu=0 (dy)* +a*(dx)? = 0

The two dtmenswnal wave equation is given by :

a 2 2
2 6:21 6 ¢ ol 07
-:'FH,T_‘ _-'.“*:‘? 'S a.y . 2 atz

: -Q‘L
3 ﬁ’ﬁmm &
.h"';‘_-- | |
5 Tl qu e e .
collegedunias
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53. The complementary function of the differential equation x> gy, x% ~3y=x"logx

dxl
1S ¢
(1) L +epx (2) o’ +2
A &
(3) ¢x’ +Cpx 4) (¢, +cx)x’
d’y ‘

54. The value of determinant used for solving the differential equation 5 +4y = tan2x

by the method of variation of parameters is :

e | .
AR @ -
G @3

" '
. n

55. Using 1, y and z as multipliers, _oh_g_ part of the complete solution of
P i -x "" ' @ .'-,- '_"1' & . : ' : :

@ P -y +2t=c
(4) 2 sy y2 +2° =c

ent condition for the vector function 7 of a scalar variable ¢

ollegedunia:
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58. If / and g are irrotational, then which of the following 1S S
(1) f+& 2 - Z
3) f.8 4 7 »
i a and p are constant vectors,

S : r
59. If a vector 7 satisfies the equation P =ta + b , where

then F is given by :

yigd 5 g gl +C
(1) Ea+c,t _ (2) .75'”+'§'b+ 11+ ¢
TR PR e G R R
3) —Ez"+?b+&‘lr+é’2 4) -3—a'+-2—b+ 11

- where ¢, and ¢, are constant vectors.

surfaice of a  sphere

 60. If S represents the
If(x@ﬁ’#—yekdx+zc&@) is equal to :

| (1) 41;@? '}'; RO

.'~.“'-

collegedunia:
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62. If AB =40 cm and two unlike parallel forces 40 N and 5 N act at A and B respectively,

then the resultant of these forces acts at a distance from A given by :

(1) 40 cm | 2) %m
(3) 7 em | (4) 40.7 cm

63. Three forces 3P, 7P, 5P act along the sides AB, BC, CA of an equilateral triangle ABC.
Then the magnitude of the resultant is given by :

(1) 243P b @) 2P
V3 V2
@) = | @) ~F

64. Which of the following statcment is not true ?

(l) Two couples in the same. plane of equal moments and acting in the same sense are

' eqmvalent

ber of coplanar couples is equivalent to a single couple
gﬁe tha algebralc sum of the moments of the given couples.

:'I:H. . b % WAL = a8 5
o SR "P.T.O.
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66. Which of the following statement is nof true ?

(1) Interior of a set is an open set.

(2) The interior of a set A is the largest open subset of A. ot o
- ighbourhooO p
(3) A point p is a limit point of a set A if and only if every neig
contains one point of 4.
(4) None of these
67. Which of the following statement is nof true ? "
' ded above.
(1) Ifasequence <a,> diverges to o, then <a,> is bounded below but unbo.un ¢
ut bounded above.

(2) Ifasequence <a,> diverges to —o, then <a,> is unbounded below b

(3) ' Every monotonically increasing sequence unbounded above diverges to —-
elow diverges to —©.

(4) Every monotonically decreasing sequence unbounded b

+ o oscillates infinitely, if :

- 68. A geometrical seriesa+ar+ar’+ .........

(1) |r|<1 Q) r2]

O) =TGR -

69. Which of the folloy ot true ?
' t infinite product is convergent.
° el b Sty s ST 20T SR b
lutely convergent, if the series )| a, | converges.

M | iy n=1 '

"

i E
collegedunia
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72.

15
For the function fdefined by /(x) = x, x € [0, 1] L(f, P) is given by :
)
(1) & %
) 2
2
(-
) n
(2) 5
2
3) :
i)
| n
1
@ (1)
- nz
Which of the following is nof true ?
b
(1) The improper integral I( o v is convergent if and only if n < 1.
_ ~ ;o J(x-a
(2) The improper integral I(b v is convergent if and only if n > 1.
- : d 'a —-X -
(3) If fand g are two positive functions an [a, ) such that lim I_EE_;: 0 and _[gabc
.‘ e R : . x_.,mgx b

fuy L :
A -
il

.
tal

z are points of X, then which of the following is not

B

ok .

L i
L.l by ol BERECREVRTS BN
Rs '

- P.T.O.

|
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74. If dis the usual metric, d(x, y) =|x—y| forx, y € [0, 1], then 5%(0) is described by :

1
o[-

(2) [-1,-8]

1
0

(4) [-1,0]
75. Let (R, d) be the usual metric space. Then the derived set of [0, 1) is
()1, 1] 2) [-1, 0]
(3 (0, 1) 4) [0, 1]

76. Which of the following statement is nof true ?
(1) Ever} convergent sequence in a metric space has a unique limit.
(2) Every'convergenf sequence in a metric space is a Cauchy sequence but converse
- need not be true. ‘
“auchy sequence in a metric space is conv&gcﬁt iff it has at least one convergent

At gent subsequence.

\V/

i E
collegedunia
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79. If Gisacyclic group of order 8, then the number of generators of G is :

(1) 2 (2) 4
(3) 8 4) 1
80. If O(Aut G)> 1, then O(G) is :
(1) 2 (2) 3
353, 4) <2
‘ | (1.2 3
81. The rank of the matrix 4=|3 2 1 |is:
Rie k1|
(1) Less than 2
(2) Less than 3
(3) Greater than 2

PT:0.

1 E
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l .
85. Ifa, B, y are the roots of the equation x* + px” +gx+r =0 then ZE Is equal to :

(1 = @ 2
q r

(3) = 4 -4
q

86. The equation of curve having x+y—-1=0 and x—Y +2=0 as its asymptotes ang

passing through origin is :
(1) x—p+2)(x+y-1)-2=0 2) x+y-1)@x-y+2)+2=0
G) Gty-1)(x-y+2)-4=0 (4) None of these

87. For the curve ' = 4" cos n 0, the angle ¢ is given by :

(1) g—nﬁ (2) m+nd
by (3) §+n9 | (4) m—nd

e S

s (4) Point of inflexion

1 E
collegedunia
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91.  Which of the following is a duplication formula ?

(l) Em} Em+%} = ;fj—l Ifzm) (2) Hm} F[m+l) = 2‘;{5' [(2m)
(3) Im Em%} =—2\/21;I?2m] (4) None of these

E¥ s
92. On changing the order of integration, the integral _[ _[ e’ dxdy becomes :

04y
.4_% 4%
0 [fed @ [feda
0 s 00
Wi
3) I Ie_" dydx | (4) None of these

o
93 Intthnurmexpansmn of f(x)= %(n—- x)%, 0 < x < 2, the Fourier co-efficient ag 1S

AR, - ), el 11:2
(1) l‘ﬂ G T i (@) =

g LR g

2

T
4) 7]

g

by a series df cosines of multiples of x in the

4) 2

\dius 1 and centre (0, 0, 0) is

PO O,

Wantinradtin sy oL

;d. 1

—‘

i E
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96.

97.

98.

b I
: yrmation W= =
The co-efficient of magnification at z 2 +i forthe transform
(1) 245 ) 5v2
3 w28
®'E 2
ic at .
The function z =sinh«cosv +1¢c0S husinv ceases to b€ analytic
(De=t (2) z=—1
o 1 g 4) z=0
Which of the following statement is nof true ?
(1) Aset containing the null vector 0 is linearly independent.
pendent.

(2) Every superset of a linearly dependent sct of vectors is linearly de
| linearly independent.

(3) Every subset of a linearly independent set is
(4) The non-zero rows in an echelon matrix form a linearly mde:p!endent set.

'__'_ -ll-_;_ -ﬂ, v

‘ } gpans -V(F), then any » + 1 vectors in V are hnearly
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Which of the following is converse of Lami's theorem ?

(1) If three coplanar forces acting at a point be such that each is proportional to the -
" sine of the angle between the directions of other two, then the forces are in

equilibrium

(2) Every given system of forces acting on a rigid body can be reduced to a wrench

(3) A system of coplanar forces acting on a rigid body can be reduced to either a single

force or single couple

(4) None of these

[f AB =40 cm and two unlike parallel forces 40 N and 5 N act at A and B respectively,

then the resultant of these forces acts at a distance from A given by :

(1) 40 cm 2) %cm
(3) 7cm | (4) 40.7 cm

Three forces 3P, '?P, SP act along the sides AB, BC, CA of an equilateral triangle ABC.
Then the magnitude of the resultant is given by :

(1) 243P | (2) 342P
V3 | s

(3) —P i fond
- | 0 =P

Which of the following statement is not true ?

(1) Two couples in the same plane of equal moments and acting in the same sense are
equivalent.

(2) Two couples of equal and opposite moments in parallel planes don't balance each
other.

(3) The resultant of a number of coplanar couples is equivalent tﬁ a single couple
whose moment is equal to the algebraic sum of the moments of the given couples

(4) None of these
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9. The equations of the central axis of any given system of forces acting on a rigid body is :

(1) X=YZ+2¥ _Y-2X+xZ Z-xV+yX

L M TN P
2) L—yZ+z]’= M—zX+xZ= N —xY + pX =
X Y Z |
3) L+_VZ+z}"ﬁ M+zX - xZ _N+x¥-yx B
T X y z 7
(4) None of these
6. Which of the following statement is not true ?

(1) Interior of a set is an open set.

(2) The interior of a set 4 s the largest open subset of 4.

(3) A point p is a limit point of a set 4 if and only if every neighbourhood of p
contains one point of 4.

(4) None of these

7. Which of the following statement is not true 2

(1) If a sequence <g,> divcrgés to o, then <a,> is bounded below but unbounded above.

(2) Ifasequence <a,> diverges to —o, then <a,> is unbounded below but bounded above.

(3) Every monotonically increasing sequence unbounded

(4)

above diverges to —wo.

Every monotonically decreasing sequence unbounded below diverges to —oo,

8. A geometrical series a + ar + ar’ +
(D) [7]<1
() r=l

......... o oscillates infinitely, if :

(3) r=-1
(4) r<-| )
PG-EE-2021/(Mathematics)(SET-X)/(C) ' el
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9. Which of the following is mof true ?

(1) Every absolutely convergent infinite product is convergent.

ot I
(2) A series Zan is said to be absolutely convergent, if the series ) | a, | converges.

n=1 n=|

(3) If a, > 0, then the infinite series ) a, and the infinite product [](1+a,) converge
n=| n=|
or diverge together.
(4) Every absolutely convergent infinite product may not be always convergent.
& 1Y L _
10. The series Z[H-—} x", x>0 is divergent, if :

n=1 n

(1) x21 (2) x<1

(3) x< 4) None of these

L]
2
11. The integrating factor of the differential equation ( Y +2x+x%)dx+2ydy =0 is:

(1) & Q) e
(3) e’ . @

12. The particular integral of the differential equation (D* —6D+9)y =" is :

2

(1) I_-Esx - 2) e
2

(3) xe™* 4) x2e™

2

13. The complementary function of the differential equation x ay_ x% -3y =x"logx

2

dx
18 :
(1) 'j—’;-'"czx @) e’ +2
(3) c,x3 +Cyx | 4) (¢ + czx)x3

PG-EE-2021/(Mathematics)(SET-X)/(C) PLE
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d? d’y
' [ I ’ = tan?2
14. The value of determinant used for solving the differential equation —- 5t 4y = X
by the method of variation of parameters is :

1 1
= )
(1) > (2) 3
(3).2 (4) 3
15. Using 1, Y and z as multipliers, one part of the complete solution of
R _ay az

— — J—

5 5 18 5
Z"=2yz—y Y+z y-z

(1) x2+y2+22=c (2) x2~y2+zz=c
(3) x2+y?‘—22:c (4) -x_z'+y2+zz=c
16. The necessary and sufficient C

7 of a scalar variable ¢
to have constant dlrectlon IS :

0 f-f-lo B CY L
el 2 .
3) F+ ¥ 5 HUBE
3) f+ -~ 4) f o
17. Ifr__]r] where 7 = xj +y}+z£, then Vlog| 7| is equal to
(1) 7+ 2 (2) 7 x logF
3) = -2
;2 n-y
18. If £ and g are irrotational, thep which of the following IS solenoida] 9
() f+g
@) f-g
G) f.g
(4) / xg

-EE-Z021/(Mathematics)(SET-X)/(C)
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19. If a vector 7 satisfies the equation —-=1d +b , where a and b are constant vectors,

dt
then 7 is given by :
P I
(1) Ea+c,t | (2) Ea+-2—b+c,r+c2
3 13 " rz E . . 4 12 Ir2 5
—q+—0+¢l+cC —a+—b+ct
() Sa+b+di+d, () Tarbea
where ¢, and ¢, are constant vectors.
20. If S represents the surface of a sphere x>+y*+z°=a* , then
“(xa'ydz +ydzdx+zdxdy) is equal to :
S
3 . 4 5
(1) 4ma (2) E:n:a
4 4
3) —a’ 4) —
T a
Py
21. The rank of the matrix 4=3 2 1 ]is:
. ]

(1) Less than 2
(2) Less than 3
(3) Greater than 2
(4) Greater than 3

22. Which one of the following stfitcmenf is not true ?
(1) A set containing only the zerﬁ vector is linearly indepenldent.
(2) A set containing only a non-zero vector is linearly independent.
(3) Every super set of a linearly dependent set is linearly dependent.

(4) None of these
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23. If A= 2 _then by Cayley Hamilton theorem :
-v2 -1
(1) A2=+21 2) A> =21
(3) A’ =-1 4) A =1
24. If1.c. B.7Y......... are roots of the equation x"—1=0,then(1 —a)(1-B) (1 =7y).....
is equal to :
(1) n (2) —n
] I
(3) — 4) ——
L n

25, If a. B. y are the roots of the equation x>+ pxz +gx+r =0, then Zl is equal to :
o

@ < (2)-4
q F

(3) -= (4) -4
q e

26. The equation of curve having x+y-1=0 and x—y+2=0 as its asymptotes and
passing through origin is :

(1) x=y+2)(x+y-1)-2=0 2) x+y-1Dx-y+2)+2=0
3) x+y-1)(x—y+2)-4=0 (4) None of these

27. Forthe curve 7 =a’ cos n0, the angle ¢ is given by :

(1) Zf—ne 2) n+nb
(3) g'+ﬂ9 (4) m-no

28. The double point (2, 0) of the curve y* =(x-2)*(x~1) isa:
(1) Node (2) Cusp

(3) Conjugate point (4) Point of inflexion
PG-EE-2021/(Mathematics)(SET-X)/(C)
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29. For the curve » = a(l1 -sin0), the tangent to the curve at the origin is :

(1) 0=n @) B=l
3

: m T
3 0=7 @ 0=7

1 3

X
30. ——=dx is equal to :
{_][ o is eq

1 1
) 3 @) 5
3 2
| G) 3 o

31. IfT: U(F) — V(F) is a linear transformation, then Rank T + Nullity 7 is equal to :
(1) dim V' | 2) dim (U+ V)
(3) dim (U-V) (4) dim U

32. The linear transformation T: R° — R~ defined by T(x, y) = (x+y,x—y,y)isa:
(1) Singular transformation \
(2) Non-singular transformation
(3) Symmetric transformation

(4) None of these

33. The co-ordinates of vector (1, 1, 1) relative to basis (1, 1, 2), (2,2, 1), (1, 2, 2) are :
1 1
1) |=,=,0
(1) [3 3 ]
1 1
2) |=,0, =
o 304

1 1
3) 10, =, =
(3) { 3 J
(4) None of these

i Ty
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8 C

34. If u is an eigen vector of A, then the number of eigen values of A for which u is the
eigen vector is -

(1) Atleast one (2) Only one
(3) Infinite (4) None of these

35. The order of convergence of Regula Falsi method is

(1) 2 (2) 1
(3) 1.618 ° (4) None of these
36. The missing term in the table
| x108111{2|3T4/| 5
Y1 L2348 ] 8 [=]32
s :
(1) 16 (2) 16.4 3) 16.2 (4) 15.8

37. For the following table- :

Wages (in Rs.j Frequency
ID-IU 9
10-20 30
20-30 35
30-40 42
the third forward difference is :
(1) 0 (2) 40 3)5 4) 2

38. The binomial distribution whose mean is 3 and variance 2 is given by :

: l r | ; l r g_ 9-r
o AE

9—r r
(3) 9C,(-;~J (%J (4) None of these

PG-EE-2021/(Mathematics)(SET-X)/(C)
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39. If 4 ={1 3] and the initial eigen vector is X, =\Z{]} then by power method the
smallest eigen value is :

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

xq+nh

40.

If (x)dx :_21 [(sum of first and last ordinates) + 2 (sum of all the intermediates
xQ

ordinates)] is called :

. - 4

(1) Trapezoidal rule (2) Simpson's grd rule
: 3 3 h

(3) Simpson's gth rule (4) None of these

"41. For the function f defined by f(x) =x, x € [0, 1] L(f P)is given by :

ol (-]

2 ' @) 2

oty ol
1-_] _ |

n

42. Which of the following is not true ?

(1) The improper intégral j — is convergent if and only if n < 1.

—a)
b . i
(2) The improper integral I(b v is convergent if and only if n> 1.
- o—% e

' ' f&) ¥
(3) If f and g are two positive funcunn%‘. an [a o0) such that .lﬂ e =0 and Ig dx

a

converges, then _[ f dx converges.

a

(4) None of these
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43. If (X, d) is a metric space and x, y, z are points of X, then “{’hiCh of thedollewang 1ot
true ?
() d(x y)<|d(x, 2)-d(z )|
(2) d(x.2)-d(z y)<d(x, y)
(3) dx ) 2]d(x 2)-d( )|
(4) None of these

44. If dis the usual metric, d (x,y)=|x-y|forx, y € [0, 1], then S A (0) is dgscribed by :

[ ' '
(1) 1=1, —J- (2) [-1,+8]
.8 - |
[ =g i -
(3) |0, §) : 4) [-1, 0]
45. Let (R, d) be thé usual metric sbace. Then the derived s;et of [0, 1) is :
(1) ‘{1, 1] - 2) [-1, 0]
3) (0, 1) | ‘ 4) [0, 1]

46. Which of the following statement is nof true ?
(1) Every convergent sequence in a metric space has a unique limit.

(2) Every convergent sequence in a metric space is a Cauchy sequence but converse
need not be true. -

(3) A Cauchy sequence in a metric space is convergent iff it has at least one convergent
and one divergent subsequence. '

(4) None of these

47. Which of the following statementris Salse ?
(1) Every closed subset of a cornpacf metric spz}ce ispompact. .
(2) A metric space is sequentially 'conipact iff it has no BWP.
(3) Every countably compact metric sp'ac:e has BWP.

(4) None of these
PG-EE-2021/(Mathematics)(SET-X)/(C) L
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48. Let (G, o) be a group such that &> = e foralla € G. Then Gis :
(1) Abelian -
(2) Not Abelian
(3) May or may not be abelian
(4) None of these

49. IfGis acyclic group of order 8, then the number of generators of G is :

(1) 2 . ) 4
B)8 ' @) 1
50. IfQ(AutG)? 1, then O(G) is :
(1) 2 | | (2) 3
(3) >2 _ (4) <2
.I (tan"'x)? .
51. lim ;
.x—l;ltl) o+ x2) 1s equal to :
; _
n 1 |
( ). > (2) log 1
3) 2 @)1
- 3, .3
52. Ifu=tan'Z 7Y , then x6u+y5u isequalto:
X—=y Ox '
(1) sin u (2) sin 2u
(3) cos u _ o (4) tan u |

53. The magnitude of screw curvature is given by :-

(1) \/kz——c?_ | - 2) Vi? -2
3 - :
3) \/f:s | @) Vk? + 72

PG-EE-2021/(Mathematics)(SET-X)/(C) g g P.T.O.

L ]
gcollegedunlaa
India’s largest Student Review Platform

el



12 C

54. The necessary and sufficient condition for a given curve to be a plane eurve Iy that ;
(1) 1= oo atall points of the curve (2) t = - at all points of the curve

(3) ©=1 at all points of the curve (4) t =0 at all points of the curve

55. The normal which is perpendicular to the osculating plane at a point is called

(1) Principal Normal (2) Right Normal
(3) Left Normal (4) Bi-Normal
ajz F‘J'iz fj'r}?f 7,
6. The complementary function of the differential equation = ~ 3~ ety fad A
ot oxdy iy
1S
(1) 6,00 =x) + ¢, + 2%) + xb0;( + 2x)  (2) §,(y = x) + (¥ + 2x) + oy + 2x)
3) 0,00+ 2x) + §,(y =x) + ¢,(y + 2x)  (4) None of these
57 - . | . . azz 022' 0z Ki
. The particular integral of the differential cquation x2---=i--2xy«-»-w X — = |§
- axz f)xr?y Ox y’}
1 23
1) —=x
(1) o~ ¥
1 ¥
(2) ~=—
9y
1 yz
TV i
G) 9 x°
N
(3) ==
9y
. 0z %z oz o, 1) 2z |
58. The equation — ——— 4 Hhﬁ.-.-(l,i,_ﬂJ,..:. ) is -
oy ooy ax y\ %) x
(1) Elliptic (2) Paraholic
(3) Hyperbolic (4) None of these

PG-EE-2021/(Mathematics)(SET-X)/(C)
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59. For the partial differential equation 7 = a’t, the Monge's subsidiary equations arc :
(1) dpdy+a*dgax =0, (dy)? - a*(dx)* = 0

(2) dpdy - a*dgdx = 0, (dy)* +a*(dx)> = 0

(3) dpdy-a’dgdx =0, (dy)* - a*(dx)* =0

(4) dpdy +a’dgds =0, (dy)’ +a’(dx)* =0

60. The two dimensional wave equation is given by :

(1) 62H+52u azu_ 1 0%u
0 2 T 2T LD
x“ oy° 0z° .0t

2 2
(2) - Zt+[au+au}: 126 Z‘
) ox ox ay c” ot
3 0%u 5214_ 1 0%u
Bl oat o c* o

o*u 0*u 1 ou
) Ox? ' oy’ ) c* ot

61. A division ring has :

(1) At least one zero divisors

(3) No zero divisors

(2) Infinite number of zero divisors

(4) None of these

62. An ideal S of a ring R is called a prime ideal of R, if :
(1) abe S=>aeS,bgsS
B)abeS=>aeS bgs

2) abe S=>aeS,bel
(4) abe S=>aeSorbe S

63. If p is a irreducible element of a commutative ring R with unity, then which of the
following is not true ?

(1) p has no proper factors

(2) p# 0 and p is not a unit

(3) For every a, b € R if plab = pla or p/b
(4) None of these
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64.

65.

67.

68.

PG-EE—ZUZIf(Mathematics)(SET-X)f(C) . ok

Which of the following statement is nof true ?

(1) In a UFD, every pair of non-zero elements have a g.c.d. and l.c.m.

(2) Every principal ideal domain is a unique factorization domain.

(3) Every Euclidean ring is a unique factorization domain.

(4) If R is a UFD, then the product of two primitive polynomials in R[x] is not a

primitive polynomial.

If a particle describes the cycloid s = 4a sin \y with uniform speed v, then the normal
acceleration is given by : |

2

\Y _ 2

(1) — @ =
4asiny 4acos\y
v? 2

3) - “4) —
4a SN\ cos

A particle moving with S.H.M. of period 12 seconds travels 10 cm from the position of
rest in 2 seconds. Then the amplitude at the end of a 2 seconds is :

(1) 20cm | (2) 10 cm
(3) 30 cm (4) 40 cm

A force of 150 Newtons acts on a body of mass 15 kg for 5 minutes and then ceases.
The force required to bring the body to rest in 2 minutes is given by :

(1) 375N (2) 275N

(3) 175N (4) 475N

Horizontal range of a projectile is given by :
2

i -
(1) u“sin2o ) u”sinq
2g 28
2 2 u ._
3) U 5121‘1(1 (4) u”sin 2o oh
g | s '
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69. If the time of flight of a bullet over a horizontal range R is T seconds, then the

inclination of the direction of projection to the horizontal is :

(2
(1) ‘a“"[gzj ) tan~| &
2R 2R
2 [ 3

4 g2
(3) tan”| S @ tan™| &
2R | 2R

70. If a particle moves in an ellipse given by 4 =1+ecos0 under a force which is always
r
directed towards its focus, then the periodic time is :

| % ' %
1) 2m |2 e 3 72 |2 s
(1) nJ; (2) 21':\/1 | (3)::\(; (4”&

Where a is the length of semi-major axis, g is the rate of description of the sectorial

2
area and )L:—i;-.

71. Which of the following is a duplication formula ?

(1) Km) Rmﬁ;-) — 2;E| I(2m) (2) I(m) I(m+1) = 2ﬁ] I(2m)
(3) ILim) Em+%) :;/_j{m”” (4) None of these

1 4
L] - L] 2
72. On changing the order of integration, the integral I je” dxdy becomes :

| 04y
v/ | Y/
(1) [[e dyax @) [ [e* dydx
1 0 00
3) [ [e dyax (4) None of these
00 o
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. : = ] 3 » Fourier co-etficient gy is
73. In the Fourier expansion of Jx) = 2 (t-x)°. 0 < x < 2r, the Fourier

equal to ;
2
] T
& 2 i
(1) = (2) 3
2 2
ORS 4) =

12

74. Ifa function f(x)=xsinx is represented by a series of cosines of multiples of x in the
interval (0, ), then ay for the series is :

(1) 4 2) 1 " (3) 6 (4) 2
75. The image of the point 1 + i on the sphere of radius 1 and centre (0, 0, 0) is :
2 12 1’2 3
1 o e B ' 2 .
()(333) ()@33]
2 1 1 (2 2 1
(3) (-‘_:_!_] (4) __':__:_]
3'3° 3 333
76. The co-efficient of magnification at z=2+; for the transformation w=z> is :
1) 245 - @)-52
Gy 2 . @ B
J5 2
77. The function z =sinh u cosv + icos husinv ceases to be analytic at :
(1) 2=i @2)yz=-i
(3) z=4=i 4) z=0

78.  Which of the following statement is not true ?
(1) A set containing the null vector 0 is linearly independent.
(2) Every superset of a linearly dependent set of vectors is linearly dependent.
(3) Every subset of a linearly independent set is linearly independent.

(4) The non-zero rows in an echelon matrix form a linearly independent set.

PG-EE-2021/(Mathematics)(SET-X)/(C)
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79. Which of the following statement is nof true ?

(1) There exists a basis for each finitely generated vector space.

(2) &= {Vis Voo Vi i, v } spans V(F), then any n + 1 vectors in V are linearly
independent.

(3) If S is linearly independent and v ¢ < S >, then the set S U{v} is linearly
independent. |

(4) If ¥ is finitely generated vector space, then any two bases of ¥ have the same

number of elements.

80. A function T: R* — R’ defined by T(x, y) = (x, ‘—y) is linear transformation and is called :
(1) Contraction (2) Dilatation

(3) Retlection (4) None of these

81. The equation 36x” + 24xy + 29 — 72x + 126y + 81 =0 répresents a:
(1) Parabola _ (2) Ellipse
(3) Hyperbola (4) Circle

82. The centre of conic 8x* — 4xy + 5)* — 16x— 14y + 17=0 is :

3 3
(1) (5, 2] | ) [2, 5]

2 | 2
3) [3, 2] . (2, 5]

83. The equatioﬁ of sphere which passes through the origin and meets the axes in 4(a, 0, 0),
B (0, b,0)and C(0,0,c)is:

(1) ax®+by’ +cz? —ax—by—cz=0
2) x* +y*+ 2% +ax+by-cz=0
3) ¥*+y*+z°—ax—by—cz=0
(4) x? +y2 +2z° +ax—by+r,;z=0
PG-EE-2021/(Mathematics)(SET-X)/(C) | ' P.T.O.
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84. The pole of the plane Ix + my + nz = p w.r.t. the conicoid ax” + by’ + ez’ =1is:
ap bp cp
(1) ( e ) (2) (lap, mbp, nep)
(3) (ap. bp. cp) R
ap bp cp
85. The discriminating cubic to reduce 2x? — 72 4+ 2,2 ~10yz —82x —10xy +6x +12y — 62
+35=0to the standard form is -
(1) &+ 327~ 90A + 216 =0
2) A =327+900+216=0
(3) & +3%°+ 90K+ 216=0
(@) X +32°- 90— 216 =0
86. Which of the following statement is nof true ?
(1) If p is a prime number and p/ab, then either pla or plb.
(2) Ifa=5 (mod m). then a and 4 leave the same remainder when divided by m.
(3) If p is a prime number, then by Wilson theorem, |2 +1=0 (mod p).
(£) None of these
6 6+x 0+ 67
87. 1=z :—tan-—_{r—* ......... +1an = 1s equal to :
(1) tan 76 | (2) tr:u:aE
7
(3) 7tan 4) 1and
7
88. The principal value of log(-3) is :
- logs
(1) = (2) logs +in
(3) log53-ix (4) log 5
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89. tant X -
“;;‘-—2- IS equal to :
=

(1) sin™'(ax) 2) sin_l(

= |9

(3) '*‘[E‘-’_) v il %
sl (4) sin ][75:)

90. The real part of sin /4 (x +iy)is:

19

(1) sin hxcosy (2) sinxcoshy (3) sinhxcoshy (4) coshxsinhy

d ;v
M. —("J (x)) is equal to :

dx
(1) x"'J,(x) | 2) x"J,(x)
(3) mx""J,(x) @) nx"J,_\(x)

92. Rodrigue's formula for Legendre polynomial is :
dn

1
1 PH — 2_ln+l
(1) P,(x) kzz"dx"(x )

1 4"
2) P,(x)= 2-1)"
(2) P,(x) nz”dx"(x )

1 4™
O A= (x> -1)"

(4) None of these
93. H,(x) isequalto:
n
(1) —H,_(x),nz1
2
(2) HZH,I__I(JC), nzl

(3) 2nH,_(x),n21
(4) None of these
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94,

Q5.

87.

98.

100.

-

If L(17) = — . then 1(1r7) &
!
“
(1) - (2) -
(3 I (
! L R
(3) (4) :
If 7(5) is the Fourier transform of 7(x). then the Fourier transform of /(x
- = A f_'
(1) e f(x) (2) =—
(&)
F—'mr
(3) e /(») 4) =
f(s)

Which of the following is nof derived data type ?
(1) Functions (2) Pointers

(3) Arravs (4) Character

Which of the following is not a relational operator ?

(1) =: (2) >=

3) ! (4) !'=

Which of the following is nof related to function implementation ?
(1) Parameter lis (2) Statement block

(3) Declaration of local variables (4) ROM

Pointers are -

(1) A datatype in C (2) Not related to C
(3) Called reading strings
The structure definition is specified by the keyword ;
(1) stru (2) struct

(3) stret (4) strue
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(4) Called reading and Copying strings
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