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1. A rough plane is inclined at an angle  to the 
horizon. A body is just to slide due to its own weight. 
The angle of friction would  

(a) 1tan   (b)   

(c) tan  (d) 2   

2. A particle is resting on a rough inclined plane with 
inclination  . The angle of friction is  , the particle 
will be at rest if and only if,  

(a)    (b)    

(c)    (d)     

3. The relation between the coefficient of friction )(  

and the angle of friction )( is given by  

(a)  cos  (b)  sin  

(c)  tan  (d)  cot   

4. A rough inclined plane has its angle of inclination 

equal to o45 and 5.0 .The magnitude of the least 

force in kg wt, parallel to the plane required to move 
a body of 4kg  up the plane is   

(a) 23  (b) 22  

(c) 2  (d) 
2

1   

5. A body of weight W rests on a rough plane, whose 
coefficient of friction is )tan(   which is inclined at 

an angle  with the horizon. The least force required 
to pull the body up the plane is  

(a) )sin(2  W  (b) )sin(  W  

(c) )sin(  W  (d) )sin(2  W  

6. A body consists of a solid cylinder with radius a and 
height a together with a solid hemisphere of radius a 
placed on the base of the cylinder. The centre of 
gravity of the complete body is  

(a) Inside the cylinder   

(b) Inside the hemisphere  

(c) On the interface between the two  

(d)  Outside both 

7. The centre of gravity G of three particles of equal 
mass placed at the three vertices of a right angled 
isosceles triangle whose hypotenuse is equal to 8 cm 
is on the median through A such that AG is  

(a) 
3
4  (b) 

3
5  

(c) 
3
8  (d) 

3
10   

8. If 









2/0
0

i
i

A ),1( i then 1A = 

(a) 







2/0

0
i

i
 (b) 











i

i
20

0
 

(c) 







i

i
20
0

 (d) 







02

0
i

i
 

9. If A  is a non- singular matrix, then A(adj A) = 
(a) A (b) I 

(c) |A|I (d) IA 2||  

10. The element of second row and third column in the 

inverse of  
















 101
012

121

 is  

(a) – 2 (b) – 1 
(c) 1 (d) 2 

11. 





iii

iii
iii

11

11
11

  

(a) i74   (b) i74   
(c) i73   (d) i47  

12. If 0
432

522
531







x
x

x

, then x =   

(a) 1, 9 (b) – 1, 9 
(c) – 1, – 9  (d) 1, – 9 

13. Let }7,4,5,1,0{S . Then the total number of subsets 

of S is 
(a) 64 (b) 32 
(c) 40 (d) 20 

14. The number of non-empty subsets of the set {1, 2, 3, 4} 
is  
(a) 15 (b) 14 
(c) 16 (d) 17  

15. The smallest set A such that A  {1, 2} = {1, 2, 3, 5, 
9} is 
(a) {2, 3, 5} (b) {3, 5, 9} 
(c) {1, 2, 5, 9} (d) None of these 

16. Let R = {(a, a)} be a relation on a set A. Then R is   
(a) Symmetric  

(b) Antisymmetric 

(c) Symmetric and antisymmetric  

(d) Neither symmetric nor anti-symmetric 

17. The relation "is subset of" on the power set P(A) of a 
set A  is 

(a) Symmetric (b) Anti-symmetric 
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(c) Equivalency relation (d) None of these 

18. The relation R defined on a set A  is antisymmetric if 
RabRba  ),(),(  for  

(a) Every (a, b) R  (b) No Rba ),(  

(c) No Rbaba  ,),,(  (d) None of these 

19. In the set A = {1, 2, 3, 4, 5}, a relation R is defined 
by 

 R = {(x, y)| x, y   A and x < y}. Then R is 

(a) Reflexive (b) Symmetric 

(c) Transitive (d) None of these  

20. Let A be the non-void set of the children in a family. 
The relation x is a brother of y  on A is 

(a) Reflexive (b) Symmetric 

 (c) Transitive (d) None of these 
21. The graph of the function )(xfy   is symmetrical 

about the line 2x , then 
(a) )()( xfxf   (b) )2()2( xfxf   

(c) )()( xfxf   (d) )2()2(  xfxf  

22. If 
yx

x
xf

1
1

)( 


 , then )(yf   

(a) x (b) 1x  

(c) 1x  (d) x1  

23. 


 x
e x

x

1
lim

sin

0
 

 (a) 1 (b) e 
 (c) 1/e (d) None of these 

24. 


)5(lim xxx
x

 

 (a) 5 (b) 3 
 (c) 5/2 (d) 3/2 

25. The value of m for which the function 











1,2
1,

)(
2

xx
xmx

xf  is differentiable at 1x , is  

(a) 0 (b) 1 

(c) 2 (d) Does not exist 

26. If 











0 when,

0when,
5

2sin
)(

xk

x
x

x
xf  is continuous at 0x , 

then the value of k will be 

(a) 1 (b) 
5
2  

(c) 
5
2

  (d) None of these 

27. If 










1when,1

10when,1
)(

2

xx
xx

xf ,  then  

(a) 0)(lim
1




xf
x

  

(b) 2)(lim
1




xf
x

 

(c) )(xf is discontinuous at 1x  

(d) None of these  

28. The point(s) on the curve yxy 123 23   where the 

tangent is vertical (parallel to y-axis), is (are) 

(a) 







 2,

3

4  (b) 









 1,

3
11

 

 (c) )0,0(  (d) 







 2,

3

4  

29. Let  
x

xdt
t

t
xf

0

0,
cos

)(  then )(xf  has  

(a) Maxima when .....,6,4,2 n  

(b) Maxima when ....,5,3,1 n  

(c) Minima when ,....4,2,0n  

(d) Minima when ....5,3,1n  

30. If 22 22)( cbxxxf  and 22 2)( bcxxxg   such 

that min )(xf  max )(xg , then the relation between 

b and c is 
(a) No real value of b and c  

(b) 20 bc   

(c) 2|||| bc    

(d) 2|||| bc   

31. The intercept on the line xy   by the circle 

0222  xyx  is AB . Equation of the circle with AB 

as a diameter is  

 (a)  022  yxyx  (b) 0222  yxyx  

 (c) 022  yxyx  (d) 022  yxyx  

32. If  is the angle subtended at ),( 11 yxP by the circle 

02222  cfygxyxS , then  

 (a) 
cfg

s




22

1cot  (b) 
cfg

s




22

1

2
cot

  

 (c) 
1

222
tan

s

cfg 
  (d) None of these 

33. The equation of the parabola whose vertex and focus 
lies on the x-axis at distance a and a’ from the origin, 
is 

(a) ))('(42 axaay   (b) ))('(42 axaay   

(c) ))('(42 axaay   (d) ))('(42 axaay   



3 www.tarainstitute.com                     TARA/NDA-NA/Mathematics/09 
 

 

34. The focus of the parabola xyy 442   is 

(a) (0, 2) (b) (1, 2) 

(c) (2, 0) (d) (2, 1) 

35. The foci of 4002516 22  yx  are  

(a) )0,3(  (b) )3,0(   

(c) )3,3(   (d) )3,3(  

36. Eccentricity of the ellipse 225259 22  yx  is 

(a) 
5
3  (b) 

5
4  

(c) 
25
9  (d) 

5
34  

37. The equation of the directrices of the conic 

052 22  yxx  are  

(a) 1x  (b) 2y  

(c) 2y  (d) 3x  

38. Foci of the hyperbola 1
9

)2(
16

22





yx  are  

(a) (5, 2) (–5, 2) (b) (5, 2) (5, –2) 
(c) (5, 2) (–5, –2) (d) None of these 

39.  



dx
xx

xx
)1)(2(

62

  

(a) cxx  )1log(2  (b) cxx  )1log(22  

(c) cxx  )1log(4  (d) cxx  )1log(4  

40. 
 xx

dx

2cos32cos4 3
  

(a) cxx  ]6tan6log[sec
3
1 (b) cxx  ]6tan6log[sec

6
1  

(c) cxx  ]6tan6log[sec  (d) None of these 

41. If 
21

1
cos

t
x


 and 

21
sin

t

t
y


 , then 

dx
dy  

 (a) –1 (b) 
21

1

t

t


  

 (c) 
21

1

t
  (d) 1 

42. If )sin(cos   ax ,  ),cos(sin   ay then 
dx
dy  

(a) cos  (b) tan  

(c) sec  (d) cosec 

43. If ,sin,cos 44  ayax   then 
dx
dy , at 

4
3

  , is 

(a) –1 (b) 1 

(c) 2a  (d) 2a  

44. If )43(sin 31 ttx    and )1(cos 21 ty   , then 
dx
dy  

is equal to  
(a) 1/2 (b) 2/5 
(c) 3/2 (d) 1/3 

45. If ay
t

tax 







 ,

1
 






 

t
t

1
then 

dx
dy  

(a) 
x
y  (b) 

x
y  

(c) 
y
x  (d) 

y
x  

46. If ttx 2cossin  and tty 2sincos , then at ,
4


t  the 

value of  
dx
dy  is equal to  

(a) –2 (b) 2 

(c) 
2
1  (d) 

2
1

  

47. If ,2)(ln xyyx  then )0('y =  
(a) 1 (b) –1 
(c) 2 (d) 0 

48. If dcba ,,,  are positive real numbers such that 
dcba   ,2  then ))(( dcbaM   satisfies the 

relation 

(a) 10  M   (b) 21  M  

 (c) 32  M  (d) 43  M  

49.  Suppose cba ,,  are in A.P. and 222 ,, cba  are in G.P. 

If       a < b < c  and 
2
3

 cba , then the value of 

a is  

(a) 
22

1  (b) 
32

1  

 (c) 
3

1
2
1
  (d) 

2

1
2
1
  

50. thn  term of the series ........
5
10

5
7

5
4

1 32  will be 

 (a) 
15
13




n

n  (b) 
n

n
5

13   

 (c) 
15
23




n

n  (d) 
15
23




n

n  

51. Suppose  321 ,, zzz  are the vertices of an equilateral 

triangle inscribed in the circle 2|| z . If  ,311 iz   

then values of  3z  and 2z  are respectively  

 (a) 31,2 i  (b) 31,2 i  

 (c) 2,31  i  (d) None of these 
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52. If the complex number 21, zz  the origin form an 

equilateral triangle then   2
2

2
1 zz  

(a) 21 zz  (b) 21 zz  

(c) 12 zz  (d) 2
2

2
1 |||| zz   

53. If at least one value of the complex number iyxz   

satisfy the condition 23|2| 2  aaz  and the 

inequality 2|2| aiz  ,  then 

(a) 2a  (b) 2a  
(c) 2a  (d) None of these 

54. If z, iz and izz   are the vertices of a triangle whose 
area is 2 units, then the value of ||z  is  

(a) – 2  (b) 2 
(c) 4 (d) 8 

55. The number of straight lines that are equally inclined 
to the three dimensional co-ordinate axes, is  
(a) 2 (b) 4 
(c) 6 (d) 8 

56. The equation of the plane passing through the line 

4
3

6
2

5
1 





 zyx and the point (4, 3, 7) is 

(a) 41784  zyx  (b) 41784  zyx  

(c) 41784  zyx  (d) 39784  zyx  

57. A plane which passes through the point (3, 2, 0) and 

the line 
4

4
5

6
1

3 





 zyx is  

(a) 1 zyx  (b) 5 zyx  

(c) 02  zyx  (d) 52  zyx  

58. The ratio in which the line joining the points (2, 4, 5) 
and  (3, 5, –4) is divided by the yz-plane is 
(a) 3:2  (b) 2:3  
(c) 3:2  (d) 3:4   

59. The angle between the line 
432
zyx

  and the plane 

4323  zyx is  

(a) 45  (b) 0  

(c) 










2229

24
cos 1   (d) 90  

60. The line joining the points (3, 5, –7) and (–2, 1, 8) 
meets the yz-plane at point  

(a) 





 2,

5
13

,0  (b) 







5
13

,0,2  

(c) 







5
13

,2,0  (d) (2, 2, 0) 

 

61. The circular wire of diameter 10cm is cut and placed 
along the circumference of a circle of diameter 1 
metre. The angle subtended by the wire at the centre 
of the circle is equal to 

(a) radian
4
  (b) radian

3
  

(c) radian
5
  (d) radian

10
  

62. The value of  ...15sin10sin5sin 222 ooo  
oo 90sin85sin 22   is  equal to  

(a) 7 (b) 8 

(c) 9 (d) 
2
1

9  

63. If ,
4

3



 then  cot2cosec 2   is equal to   

(a) cot1  (b) cot1  

(c) cot1  (d) cot1  

64. If maa   23 sincos3cos  and  

 ,sincos3sin 23 naa    then 3/23/2 )()( nmnm   
is equal to  
(a) 22a  (b) 3/12a  

(c) 3/22a  (d) 32a  
65. If ,)(sin,)(cos ba    

then )(sin2)(cos2   ab  is equal to 

(a) 224 ba  (b) 22 ba   

(c) 22 ba   (d) 22ba  

66. If ,sinsin BnA   then 





2
tan

1
1 BA

n
n  

(a) 
2

sin
BA   (b) 

2
tan

BA   

(c) 
2

cot
BA   (d) None of these 

67. If ,cos2
1


x

x  then  3
3 1

x
x  

(a) 3cos  (b) 3cos2  

(c) 3cos
2
1  (d) 3cos

3
1  

68. If ,2cosecsin  xx  then xx nn cosecsin   is equal to 

(a) 2 (b) n2  

(c) 12 n  (d) 22 n  

69. If ,
cossin
cossin

tan







 then  cossin   and 

 cossin   must be equal to  

(a)  sin2,cos2  (b)  cos2,sin2  

(c)  sin2,sin2  (d)  cos2,cos2  
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70. If ,12sinsincos 266   K  then K = 

(a) 
3
4  (b) 

4
3  

(c) 
2
1  (d) 2 

71. The number of real values of x for which the equality 

1656123 2  xxx  holds good is  

(a) 4  (b) 3 
(c) 2 (d) 1 

72. If x is real and satisfies ,42  xx  then  

(a) 2x   (b) 0x  
(c) 03  x  (d) 43  x  

73. The complete solution of the inequation 

is 1242  xx  

(a) 2x  or 6x  (b) 26  x  

 (c) 62  x  (d) 62  x  

74. The number of roots of the equation )2log( x  
)1log(2  x  are 

(a) 3  (b) 2 
(c) 1 (d) None of these 

75. The set of all real numbers x for which 

,0|2|2  xxx  is 

(a) ),2()2,(    (b) ),2()2,(   

 (c) ),1()1,(   (d) ),2(   

76. If 031022  aaxx  for all Rx , then  
(a) 25  a  (b) 5a  

 (c) 5a  (d) 52  a  

77. The roots of the equation 01464 234  xxxx  
are  
(a) 1, 1, 1, 1 (b) 2, 2, 2, 2 
(c) 3, 1, 3, 1(d) 1, 2, 1, 2  

78. If the roots of the equation 017148 23  xxx  are 
in G.P., then the roots are  

(a) 
4
1

,
2
1

,1  (b) 2, 4, 8 

(c) 3, 6, 12 (d) None of these 

79. If the sum of the two roots of the equation 

0369164 23  xxx  is zero, then the roots are  

(a) 1, 2 –2 (b) 
3
2

,
3
2

,2   

(c) 
2
3

,
2
3

,3   (d) 
2
3

,
2
3

,4   

80. 112
2

2

3

3















dx

yd

dx

yd  has degree and order as 

(a) 1, 3 (b) 2, 3 

(c) 3, 2 (d) 3, 1  

81. The differential equation whose solution is 
axcaxcy sincos 21   is 

(Where 21, cc are arbitrary constants) 

(a) 02
2

2

 y
dx

yd  (b) 02
2

2

 ya
dx

yd  

(c) 02
2

2

 ay
dx

yd  (d) 02
2

2

 ya
dx

yd  

82. The differential equation for the line  cmxy   is 

(where c is arbitrary constant)  

(a) m
dx
dy

  (b) 0 m
dx
dy  

 (c) 0
dx
dy  (d) None of these 

83. The general solution of 22 
dx
dy

x  is 

(a) 
x

cy
2

  (b) 
x

cy
2

  

(c) cxy 2  (d) 
2

3
x

cy   

84. The solution of xx
dx
dy

log is  

(a) c
x

xxy 
2

log
2

2  (b) cxx
x

y  2
2

log
2

 

(c) cxxxy  log
2
1

2
1 22  (d) None of these 

85. The solution of the differential equation 

xyyx
dx
dy

 1  is  

(a) c
x

xy 
2

)1log(
2

 (b) c
x

xy 
2

)1(
2

2  

(c) cxy  )1log()1log(  (d) None of these 

86. The greatest and the least value of 
3131 )(cos)(sin xx   are  

(a) 
2

,
2


  (b) 

8
,

8

33 
  

(c) 
32

,
8

7 33   (d) None of these 

87. If ,
32
1

a  then the number of solution of 

33131 )(cos)(sin axx    is   

(a) 0 (b) 1 
(c) 2 (d) Infinite 
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88. If ,tancossin 111 Kxxxk   then 

(a)  Kk ,0  (b) 
2

,0


 Kk  

(c) 
 Kk ,

2
 (d) None of these 

89. The angle of elevation of the top of a pillar at any 
point A on the ground is 15°. On walking 40 metres 
towards the pillar, the angle become 30°. The height 
of the pillar is  
(a) 40 metres (b) 20 metres 

 (c) metres320  (d) metres3
3

40  

90. The top of a hill observed from the top and bottom 
of a building of height h is at the angle of elevation p 
and q respectively. The height of the hills is 

(a) 
pq

qh
cotcot

cot


 (b) 
qp

ph
cotcot

cot


 

 (c) 
qp

ph
tantan

tan


 (d) None of these 

91. In the expansion of 10248/12/1 )75(  , the number of 

integral terms is 
 (a) 128 (b) 129 
 (c) 130 (d) 131 
92. The number of terms which are free from radical 

signs in the expansion of 5510/15/1 )( xy  is 

 (a) 5 (b) 6 
 (c) 7 (d) None of these 

93. In a certain test there are n  questions. In the test in2  
students gave wrong answers to at least i  questions, 
where ni ......,2,1 . If the total number of wrong 

answers given is 2047, then n  is equal to  

 (a) 10 (b) 11 

 (c) 12 (d) 13 

94. The number of times the digit 3 will be written when 
listing the integers from 1 to 1000 is 

 (a) 269 (b) 300 

 (c) 271 (d) 302 

95. The binomial distribution for which mean = 6 and 
variance = 2, is 

 (a) 
6

3
1

3
2







   (b) 

9

3
1

3
2







   

 (c) 
6

3
2

3
1








   (d) 
9

3
2

3
1








   

96. Six boys and six girls sit in a row. What is the 
probability that the boys and girls sit alternatively  

 (a) 
462
1  (b) 

924
1  

 (c) 
2
1  (d) None of these 

97. Cards are drawn one by one at random from a well 
shuffled full pack of 52 cards until two aces are 
obtained for the first time. If N is the number of cards 
required to be drawn, then  },{ nNPr   where 

,502  n  is 

 (a) 
13174950

)51()52()1(


 nnn  (b) 
13174950

)51()52()1(2


 nnn  

 (c) 
13174950

)51()52()1(3


 nnn  (d) 
13174950

)51()52()1(4


 nnn  

98. Let X be a set containing n elements. If two subsets A 
and B of X are picked at random, the probability that 
A and B have the same number of elements, is 

 (a) 
n

n
n C

2

2

2
 (b) 

n
n C2

1  

 (c) 
n

n

2

)12......(5.3.1   (d) 
n

n

4
3  

99. If three dice are thrown simultaneously, then the 
probability of getting a score of 7 is 

 (a) 
216
5  (b) 

6
1  

 (c) 
72
5  (d) None of these 

100. Seven white balls and three black balls are randomly 
placed in a row. The probability that no two black 
balls are placed adjacently equals 

 (a) 
2
1  (b) 

15
7  

 (c) 
15
2  (d) 

3
1  

101. )( cba   is equal to  
(a) baabca ).().(   (b) acbaca ).().(   

(c) cbabca ).().(   (d) bcacba ).().(   
102. If acbcba  ,  and a, b, c be moduli of the 

vectors a, b, c respectively, then 
(a) cba  ,1  (b) 1,1  ac  

(c) acb 2,2   (d) acb  ,1  

103. If ,23 kjia   kjib  2  and ,22 kjic 

then cba  )(  is equal to  

(a) kji 5724   (b) kji 5247   

(c) kji 5312   (d) kji 7  

104.  )( kji  

(a) 1 (b) 0 
(c) – 1 (d) None of these 
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105. If three unit vectors a, b, c are such that 

,
2

)(
b

cba   then the vector a makes with b and c 

respectively the angles  

(a) oo 80,40  (b) oo 45,45  

(c) oo 60,30  (d) oo 60,90  

106. The locus of a point equidistant from two given 
points a and b is given by    

(a) 0)(.)](
2
1

[  babar   

(b) 0)(.)](
2
1

[  babar  

(c) 0))].((
2
1

[  babar  

(d) 0)(.)](
2
1

[  babar  

107. If the non-zero vectors a and b are perpendicular to 
each other, then the solution of the equation 

bar   is given by  

(a) )(
.
1

ba
aa

ar  x  (b) )(
.
1

ba
bb

br  x  

(c) bar  x  (d) abr  x  
108. If r be position vector of any point on a sphere and 

a, b are respectively position vectors of the 
extremities of a diameter, then  
(a) 0)(.  bar  (b) 0)(.  arr  

(c) 0)(.)(  brar  (d) 0)(.)(  brar  

109. Angle between the line )()2( kjikjir    and 
the normal to the plane 4)2(.  kjir  is  

(a) 











3
22

sin 1  (b) 











3
22

cos 1  

(c) 











3
22

tan 1  (d) 











3
22

cot 1  

110.  



0 sin1 x
xdx is equal to 

(a)   (b) 
2
  

(c)   (d) None of these 

111. The value of  
3

2

2 |1| dxx is 

(a) 
3
1  (b) 

3
14  

(c) 
3
7  (d) 

3
28  

112. If |1|)(  xxf , then 
2

0
)( dxxf is  

(a) 1 (b) 0 
(c) 2 (d) –2 

113. The lines represented by the equation 

0)()()( 22  bacybcabxycbax  are 

 (a) 0)()(  ybacxcba , 0 yx  

 (b) 0 yx , 0 yx  

 (c) 0)()(  ybacxcba , 0 yx  

 (d) None of these 

114. If the equation 02 22  byhxyax  represents two 
lines xmy 1  and xmy 2 , then 

 (a) 
b

h
mm

2
21


  and 

b
a

mm 21  

 (b) 
b
h

mm
2

21   and 
b
a

mm


21  

 (c) 
b
h

mm
2

21   and 
b
a

mm 21  

 (d) 
b
h

mm
2

21   and abmm 21  

115. The nature of straight lines represented by the 
equation 09124 22  yxyx  is  

 (a) Real and coincident  
 (b) Real and different 
 (c) Imaginary and different  
 (d) None of the above 
116. The three points (–2,2), (8,–2) and (–4, –3) are the 

vertices of   
(a) An isosceles triangle (b) An equilateral triangle 
(c) A right angled triangle (d) None of these 

117. The points 























a

a
a

a
a

a
3,

3
,2,

3

2
,,

3
are the 

vertices of 
(a) An equilateral triangle (b) An isosceles triangle 
(c) A right angled triangle (d) None of these 

118. The area enclosed within the curve 1||||  yx is   

(a) 2  (b) 1 

(c) 3  (d) 2 
119. The area of triangle formed by the lines 0,0  yx  

and 1
b
y

a
x , is   

(a) ab  (b) 
2

ab  

(c) ab2  (d) 
3
ab  

120. A line L passes through the points (1, 1) and    (2, 0) 

and another line L  passes through 





 0,

2
1  and 

perpendicular to L. Then the area of the triangle 
formed by the lines ', LL  and y- axis, is 

(a) 15/8 (b) 25/4 
(c) 25/8 (d) 25/16 

 
 
 


