
PART-C

MATHEMATICS

[Marks: lUUJ

51. If the number of elements in a set A is 5, then the, number of relations that
can be defined on A is

e.A ';0.;)Je'9 A 6;0 ;;ll:r<>e>S"e>';0o~S 5 e:9()'))~, e:l ';0.;)Je'9~ ;o~.st)o'jK e> ';0oeJoQ""e> ';0o~S

(1) 25 (2) 55 (3) 525 (4)A25
"'"

52 .. If A, B are two sets such that n (A) ::::5 and n (B) ::::8, then the least
possible number of elements in A nB is

(4) 8(3) 3(2) 5

A, B ru OO~ ';0.;)Jei)?J' n (A) ::::5, n (B) ::::8 e:9()'))~, An B 66z0~ ;;ll:r<>e>S"e>

S;o~';0o~~o v

(1)~

53. The number of generators of an infinite cyclic group is ------

2vS e:9~0~ .j!d:b ';0;;ll:r<>J>0CfuJS/; e3~S ;;ll:r<>e>S"e>';0o~S

(1) 00 (2)~ (3) 0 (4) 1

54. Let (Z, +) be the additi;e group of integers and (G, .) be the multiplicative

group where G:::: {1,-1, i, - i}. Define f : Z -7 G by f (n) ::::in for all n E Z.
Then Ker f::::

(Z, +) e:9~a ~0"0S"e> ';0;;ll:r<>J>0, G:::: {1, -1, i, - i} <::9;;))5"0&) (G,.) <::9~a I\)f:d~~ .

';0;;ll:r<>J>0 <::9;;))5"0Q"0. f: Z -7 G ~:~.)diJo;oJ ~l9 n E Z s f (n) ::::in ;o6.s~~,

Ker f::::

(1) Z (2) 2Z (3) 3Z

55. If f ::::(3, 2,5, 6), g:::: (5, 2, 1, 4) are two permutations on the set
S ::::{1,2, 3, 4, 5, 6}, then go f ::::

(3214)(4)(3)~ 4563)(2516)(2)(14523)

S ::::{1,2, 3, 4, 5, 6} ';0~e'9~ f ~ (3,2,5,6), g:::: (5, 2,1,4) ru oo~ ~~O"e>().))~,

g of =

(1)
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56. If (Z, +) is the additive group of integers, which ·of the following is not a
subgroup of Z?

(1) {O} (2)~-1} (3) 2Z (4) -3Z

57. !f a set A has 5 elemelfts, then the number of subsets of the Pitwer set of A
IS

2v~ '(;)g)J@A 6' 5'-;;i)y>e;siOJo~, CJoiO q)Y>~ '(;)g)J@sKe; 6~ '(;)g)Jei)e;'(;)o~i)

(1) 225 (2) 25 (3)A32 (4) 25

58. If a permutation a on the set S ={1, 2,3,4,5, 6} is given by a = (6 1 4 2)
then a-I =

'(;)g)J@S ={1, 2,3,4,5, 6} ~ 2v~ ~~C5o a = (6 1·4 2) e:9OJJ~ a-I =

(1)~1 2 3 4 5 6)

(2)
(1 4 2 6)

643 152

(3)

(1 2 3 4 5 6) (4)(2 6 1 4)
463 152

59. The number of 4 letter words that can be formed using the letters of the word
'FORTUNE' which always end with an vowel is

'FORTUNE' e:9~ ~c.so6'iO e:9~0"e;~ 6~CfuoRo~ ~j5 ~~o6' .,)Q~YCiJt> e:9~J

(vowel) 60~e.J~ ~C5JC5~Ke; 4 e:9~0"e;'jGJ"e; '(;)o~i)

(1) 630 (2)~60 (3) 720 (4) 270

60. If A, B are two sets n
from A to B is

= 4 and n (B) = 6, then the number of injections

A, B OJ OO~ '(;)g)Jei)ru, n (A) = 4, n (B)= 6 e:9OJJ~ A ~o~ B s iOC5oS~o~Ke;

e:9~oS~~~diJne; '(;)o~S

MS

(1) 1296 (2) 4096

14

(4) 180



61. G = {(: :): xER - {a}} is a group under matrix multiplication. Then the
identity element of G is

G = {C :): xER - {O}} e>~ ';Jg)J119jJo@S" 10E'd~O C:S~~S 8.,~ ';J~~o e>:0fuoa.

tJ~6~~JjJ ~e>~o

(1) (~ ~) (2) G~) [.1 1)(4) -i;

62. The number of ways of arranging 6 boys and 6 girls in a row such that no two
girls sit together is

6 106:> eJ"w6:>, 6 106:> eJ"e;~e)~ 8.,~ ;;)6';J6 !;) '01g6:>eJ"e;~w ~~/; ~~/;~ e)~oGO"

e>jJoJ ~Q"N"e>';Jo~S

(1) 6! . 6 ! (2) 2·6!· 6 ! (3) 6·6 ! . 6 ! (4)/7.6 ! ·6 !

63. The characteristic of a Boolean ring is

8.,~ ~e;cru~ ;;)e>cruo c53J.:>~/; eJ"~~~o

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

64. The number of ideals of the ring (Z7' +7' x7) is

(Z7' +7' x7) ;;)e>cruo6~ €:9C:S0",Je>';Jo~S. /(1) 6 (2) 4 (3h/2 (4) 0

15Z(4)9Z(3)4Z(2)

In the ring (Z, +, .) of integers which ofthe following ideals is a prime ideal

'0"~oS"e> ;;)e>cruo (Z, +, .)6 !oa €:9C:S0",Je>6!;)a e>~e:3S€:9C:S6,J0

(l)h}

65.

-1+2i

5

-1-2i

In the ring of Gaussian integers Z [i), the inverse of 1+ 2i is

~rVcru~ '0"O"oS"e> ;;)e>cruo Z [i) 6 1 + 2i S ~~oeo

(2) 1- 2i
5

(4)~oes not exist(3)

(1)

66.
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67. Th.e characteristic of the ring (Z8' +8' x8) is

(Zs, +8' x8) je>diJoiOs eJ"~~~q

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

68. The number of ideals in the ring (C, +,.) of complex numbers is

~o~g ~o~S je>(fuo (C, +,'') 6€:9CSO".Je>~o~S'
(1) 0 (2) 00 (3) 1 (4~

69. The zeros of the polynomia.l x2 + 6 = 0 over the ring (Z7' +7' x7) are

(Z7' +7' x7) ;je>(fuo~

(1) I only

I jJo~~'-'

(3) I, "5 only

I, "5 jJo~~'-'

x2r+ 6 = 0 eJ~.):Jas:a.rn;;:yoSw

: (2) I, "3 only

I, "3 jJo~~'-'

(4)/1, "6only

1, "6 jJo~~'-'

00

70. If f (x) = 4x 2 + 6x + 3 and g (x) = 2x 2 + 3x + 5 are two polynomials over

the ring (Z8' +8' x8), then the degree of the polynomial f (x) x g (x) is

(Z8' +8' x8) je>(fuo~ f (x) = 4x 2 + 6x + 3, g (x) = 2x 2 + 3x + 5 w ooCiJ

eJ~J:JCSJe>Q).)~, f (x) x g (x) e:)"jeJ~J:Ja <iliJ~ ~6K@(1) 4 (2) 3 (3W2 (4) 1

71. The dimension of the vector space (C x C, +,.) over the field Rof real
numbers is

;;y>~j ~o~S ~o R ~, ~a~o~O"<vo (C x C, +, .) <iliJ~u-:J6~f.()o

(1) 1 (2) 2 (3)./4 (4)

72. The set of vectors {(3, 1, 4), (1, 2, 0), (1, - 3, 4)} in the vector space R3 (R) is a

~a~o~O"<vo R3 (R) 6 {(3, 1, 4), (1, 2, 0), (1, - 3,4)} e:)"j~.;)J@ e.,~

(l\/"'Linearly dependent set
rureo :J0"$;6 :;).;)J@

(2) Basis'forR3(R)

R 3 (R) s· e.,~ e:9Q"60

(3) Linearly independent [set but not a basis

rue:F ~.s~o~ ~.;)J~ '$oiOl=9Q"60'$OCSJ

(4) Generating set for R3(R)

R3 (R) s e.,~8j;6~~.;)J~
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73. Let 8 = {(3, 0, 7), (4, ,3,2), (1, 3, - 5), (5, 6, - 3)} be a subset of the vector

space R3 (R). Then the dimension of the subspace L (8) ofR3(R) generated
by 8 is

~<5;o"'o~O"~o R3 (R)6 8 = {(3, 0, 7), (4,3,2), (1, 3, - 5), (5, 6, - 3)} &,~

6zj~~@ €:9OJJ~, R3 (R) 6' 8 ~ e3:Oe3~~ 6z0J0Oe3O"~OL (8) <'iliJ~1.rj8;;)Jt>£dO

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

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

74. Ifwe define a linear tran~fonnation T : R3 ~ RZ by T (x, y, z) = (x + y, y + z)

for all (x, y, Z)E R3 , therl dim (Ker T) =
[

&'~fue3"j8j~~ T':R3 -4tRz:o, ~@ (x,y,z)ER3s, T (x,y,z)=(x+y,y+z) I\"

jJ~o :n6cS-i:)~, dim (Ker Ti) =

(2)A

75. Let V be a vector space over a field F and for any subset 8 of V , let L (8)
denote the subspace of V generated by 8. If Wi' Wz are two.subspaces of V

then L (Wi uWz)=

~o F ~ V &,~~<5;o"'Oe3O"~o,V 6:n ~er\J" 6zj~g)J@ 8 ~ e3:ne3~~ 6z0J0Oe3O"~O

L (8) €:9~S"01;.j"O.Wi' Wz W V 6:ooo~ 6z0J0Oe3O"q,I"V()),)~,L (Wi uWz) ='

(l)~i + Wz (2) L(Wi)uL (Wz)

(3) L (Wi)nL(Wz) (4) Wi nWz

76. If T : R3 -4 RZ is a linear transformation such that

T (1,0,0) = (2,4), T (0,1,0) = (1,5), T (0,0,1) = (-1,3), then, for any

(x, y, z) E R3, T (x, y, z) =

&,~ fue3" j8j6~ T: R3 -4 RZ , T (1, 0,0) = (2, 4), T (0,1,0) =(1, 5),.J)

T (0,0,1) = (-1, 3)€:9a1pSe.J~7I" 6z0~, ~@ (x, y,z) E R3 5 T (x, y, z) :;:

(l)~X+y-Z, 4x+5~+3z) '(2) (2x+4y, x+5y, -x+3y)

(3) (4x + 5y + 3z, 2x +y - z) (4) (4x + 2y, 5x + y, 3x - y)

77. If Wi' Wz are two sUDspaces of vector space V such that dim WI = 5,
dim Wz = 5 and dim (Wi +Wz) = 6, then dim (WI n Wz)=

&,~ ~<5;o"'Oe3O"~O V 6,' Wi' Wz W j6~7I" 5, 5 j8;;)Jt>£dOI\" Xv OO~

6z0J0Oe3O"q,I"eA),dim (Wi +Wz) = 6 €:9OJJ~, dim (Wi n W2 ) :;:

(1)0" (2) 3 (3) 2 (4) 1
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78.
-

Let V, W be two vector spaces over a .field F of dimensions 7, 5 respectively

and T : V ~ W be a linear transformation. Then dim (Ker T) is always

l?J~ SBo F ~ V, W eJj ;j()~il" 7, 5 ~6;jJ-o£"d"eJJil" Key oo~ 'i0a~o~ry>o"J"eD,

T : V ~ W a,~ 6J~ ~e;j~16 e:9(ll)~, dim (Ker T) J%?~yGiJ'>

(1)/~2 (2)=2 (3) . ~5 (4) ~2

[ 3 -3]-2 4

79.
.•

Let T : R 2 -7 R 2 be a linear transformation defined by

T (x, y) = (3x - 2y, 4y -3x) for all (x, Y)E R2 • If B is the standard basis for

R2, then [T]B =

a,~ 6J~~6;j~;6 T-: R2 -7 jR2 ~ ~@ (x, Y)E n2 5 T (x, y) = (3x- 2y, 4y - 3x) il"

~()cS.,';)OD"6J. B e:9~a R2 ~ ~;jJ-o~~ €:'J~()O e:9OJJ~, [T]B =

(1) [3 -2] (2) '[ 3 4] (3) A' 3 -2] (4)4 -3 -2 -3 V L-3 4

(4)~0(3) 9

Let V, W be two vector spaces of dimensions 4, 5 respectively over a field F .

Suppose L (V, W) denote the vector space of all linear transfo:r:mations from

V to W . Then dim (L (V, W)) =

a,~ ~o F ~ V, W eD ;j()'i0il" 4, 5 ~e;jJ-oE'dOil" Key 'i0a~o~G"o"J"eD e:9~g<'oO"o.

V ~oa W 5 Key 6J~~6;j~l6ey 'i0a~o~ry>o"J"~J L (V, W) & ';0y>.,';)~

dim (L (V, W)) =

(1) 5 (2) 4

80.

81.
Th f \COSI50 SinI.50\ ICOS450 COSI50\.

ev~ueo . x ffi

cos45° sin 45° sin45° sinI5°

\COSI50 sinI50\ Icos450 COSI5°1
x 61u~ .;)eD;j

cos45° sin45° sin 45° sinI5° U

J3 /1 I(1) -- (2)"; -- (3)-4 . 4 4
(4)

J3
2

I W w2

82. If w is a cube root of unity, then Iw w2 1I =
X Y z

1 W w2

~~~o (1) 61u~&i;'D16;;i)y>eyO w .e:9(ll)~, e:9~y~ Iw w2 1 1=

(1) - 1

x y z

(3) 1 (4) 2
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l-2084. The sum of the eigen v..alues of the matrix A = 12c . -48

l-20 11 131
A = 12 -1 - 7 jJo@~ <ili.D~G OJK!5 6:)eJJ;,)e;:JJJ~o

-48 21 31

(1) -10 (2) 0 (3)AO

11 131-1 -7 is21 31

(4) 52

[3 -1] [1 0] ,85. If A = and A [Ad) A] = K with K as scalar, then K =2 -4 0 1

[3 -1] . [1 0] v
A = ;;i)6dfu A [Ad] A] = K , K ~~ ~60"~ €:9OJJe} €:9;)J)(~.) K =2 -4 0 1 cp

(1) - 14 . (2)/- 10 (3) 8 (4) 10

1aa2

86.

If f (a) = Iaa21 I then f (V2) =

a2

1a

1
aa2

f(a)=la

a211 ~OJJ~, €:9~JJ~ f (V2) =

a2

1aI
(n/-l (2)

1 (3)27/2 (4)_ 27/2

(4) 2

I

88. If A is ~ square matrix satisfyipg 3A 3. + 2A 2 + 5A + 1= 0, then A -1=
I

3A 3 + 2lA2 + 5A + 1 = 0 /i) ~0~~~€.J~ A ~~ ~~~~@~ €:9Q).)~, €:9~JJCi:> A-I =

(1) 342 + 2A + 51 (2)~ (3A 2 + 2A + 51)

(3) 3A2_2A-51 (4) 2A2+5A+1

A 19



89. The values of a for which the system of equations x + y + z = 1,.
x + 2y + 4z = a and x + 4y + 10z = a2 is consistent, are

x + y + z = 1, x + 2y + 4z = a ;;iJ501u x + 4y + 10z = a2 e9;i) 'r0fu~C5E'd;;)S;;)~

;;)e>~~lI" 6aO~oc.5.J~ 5";;)e>~;;)a g)w;;)w /(1) 1, -2 (2) -1, 2 (3)v' 1, 2 (4) 0, 1

['x 3 2 j90. If the matrix A = - 3 y -7 is skew-symmetric, then x + y =-2 7 0

[X 3 2jA = - 3 y -7 a.. ~ e9iU'>~;;);;)y>@~e9Cll)e), e9~JJ~ x + y =
-2 7 0 • /(1) -1 (2h/0 (3) 2 (4) 12

(4) 8(3) 4(2) - 4

91. If the points (3,- 2,4), (-1,2, K) and (1,0, - 2) are collinear, then the value
of K =

(3,-2,4), (-1,2,K) ;;iJ601u (1,0,-2) a:'!oc.5.J~w 'r0otlcill;;iJCll)e) e9~JJ~ K

<fuJ~y;..g)W;;)(1)/-8

92. The image of the point (3,7, - 4) with respect to the line x + 1 = y + 1 = z + 1532
IS

x+1 y+1 z+l v<

-5- = -3- = -2- o~ c.s~~s (3,7,- 4) a:'!oc.5.J~<fuJ~/; ~@a:'!O&:l;;).)J

(1) (9,5,3) (2)./(5,-3,6) (3) (1,1,1) (4) (-1,-1, -1)

x-2 y+1 z-l
93. The angle between the plane 2x - y + 2z = 6 and the line - - = -- = --1 -2 2

IS

. x-2 y+1 z-l c-£2x - y + 2z = 6 ~e>;;).)J;;iJ5diD -- = -- = -- o~e> ;;iJt;Jss f.""J;;).)J1- -2 2

(l)~n-l(%) (2) sin-l(~) (3) COS-l(~) (4t COS-l(~)

(3)A'-1,4, - 2) (4) (1, - 4,2)(2) (0,1, 2)

94. The point of contract of the sphere x2 4- y2 + Z2 - 2x - 4y + 2z - 3 = 0 and the
plane 2x - 2y + z + [12 = 0 is

x 2 + y2 + z 2 - 2x - 4y + 2z - 3 = 0 ~~;;).)J ;;5.)5diD 2x - 2y + z + 12 = 0 ~e>;;).)Je>

'r0JC5,Ja:'!oc.5.J~

(1) (1,1,1)
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95. The angle of intersection of the spheres x2 + y2 +Z2. + 6y+ 2z + 8 = 0 and

x2 + y2 + Z2 + 6x + 8y + 4z + 20 = 0, is

X2+y2+Z2+6y+2z+8=0 ill6di:D X2+y2+Z2+6x+8y+4z+20=0

~~illJe> ~c:5;6§"'i€dillJ

(1)
4

(2)
3

(3)
2Jr

3

96. The radius of the sphere x2 + y2 + Z2 - ax - by - cz = 0, is

x2 + y2 + Z2 - ax - by - cz =:0 ~~illJ 6.lli~1.r ";JO~~[JillJ

2 b2 2 j~ 2 b2 2(1) a + + c (2) a + + c
4 2

f 2 b2 2
(3) ~a2 +b2 +c2 (4) va - -c

and

6
(4)

4
(2)

3

The angle between the lines whose direction ratios are 1, 1, 2

-~, --13 -1, 1 is
3 +1

1, 1, 2 ill6di:D r-2 ,- -J3 -1, 1 as ~~OOWTl" Ke>o~e> ill~~§"'iE.'dillJ3+1 -" v

(3VJr
2

(1)

97.

98. The angle between the planes 3x - 4y + 5z = 0 and 2x - y - 2z = 5 is

3x - 4y + 5z = 0 ill6di:D 2x - y - 2z = 5 ~e>illJe>~~~ §"'i€dillJ

(l)J Jr (2) Jr (3) Jr (4) Jr
2 3 6 4

9(4)7(3)4

The shortest distance of the point (2,3, 6) from the sphere x2 + y2 + Z2 = 4 is

x2 + y2 + Z2 = 4 ~~illJ ;i:>o..b(2, 3, 6) 8:?o6J~;6~ Ke> €:9e>J~illc:5..Jt>6illJ

(2)~ .(1)

99.

2x + 2y - z = K ~e>illJ 'c0JJ@~'

spherethe

(4) 10

touches

(3) 18(2) - 8

,

100. If the plane !2x + 2y - z = K

x2 + y2 + Z2 - 4x + 2y - 6z -+1 5 = 0, then K =

x2 + y2 + Z2 - 4x + 2y - 6z + 5 = 0 ~~illJ;i:>

€:9';;)y9 K =(1)'/-10

A 21 MS



101. Which one of the following cannot be the angles made by a line with the
coordinate axes?

~ ~oa ;;:pK)6 !0a, ~~ O~K)6Y>~S"~;i)JeJ&':;:'di>e)~~SS£d;i)Jru ~eJa?

(1)/60°,30°,456 (2) 60°,120°,45°

(3) 45°,90°,135° (4) . 30°,60°,90°

102. The distance of the point (x, y, z) from the y- axis is

y -€:9~;i)J~o~ (x, y, z )!0oC5J~~~ ~6;;).)J

(1) y (2) x (3) z·

. x-a y-fJ z-y.103. If the lme -- =--'= -- IS normal to the plane ax + by + cz + d =0 ,l m n
then
x-a y-fJ z-y-- =-- =-- o~, ax + by + ez + d =0 ~eJ;i)J~~ €:9~eJoro;i)JlI"~o~l m n

€:9~y(i)

(2) aa+bfJ+ey=O(1) al + bm + en = 0

(3)A =m =na b e
(4)

a b c-----
a fJ y

104. The equation of the sphere passing through the points (0 0, 0),
(a, 0, 0), (0, b, 0) and (0,,0, e) is

(0 0,0), (a, 0, 0), (0, b, 0) ;;:U5dfu (0, 0, e) !0oC5J~eJ !<.Jor;;" e>JP@ ~q)'jJJ

61D~1.r~fu~6E:;l'jJJ

(1) x2 + y2 +Z2 +ax +by +ez = 0

(3) x2 + y2 +Z2 -ax -by +ez = 0

(2)~2 + y2 +Z2 -ax -by -ez = 0

(4) x2+y2+z2+ax-by-ez=0

105. The equation of the plane through (4, 4, 0) and perpendicular to the planes
x + 2y + 2z = 5 and 3x + 3y + 2z - 8 = 0 is

i + 2y + 2z = 5 ;;:U5dfu 3x + 3y + 2z - 8 = 0 ~eJ;;).)JeJ~ eJoro'jJJlI" ~o€.JJO,

(4, 4, 0) !<.Jor;;" i}6Qi) ~eJ~ CfuJ~/;~fu~6E:;lj,)J

MS

(1) x + y + z - 8 = 0

(3)/2x - 4y + 3z + 8 = 0

(2) 3x + 3y + 2z - 24 = 0

(4) 2x -' 4y + 3z - 8 = 0

22 A


