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1. B B; 
2. B B; 2)126(log 2

2/1  xx   …..(i) 
 For log to be defined, 01262  xx  
  03)3( 2 x , which is true Rx  . 

 From (i), 
2

2

2

1
126









 xx  

  41262  xx    0862  xx  
   0)4)(2(  xx    42  x ;     ]4,2[x . 

3. B  
4. B B; xx eyey  , will meet, when xx ee   

  1,0,12  yxe x  

 A and B meet on (0, 1),   BA .  

 
5. A A; It is distributive law. 

 
6. D D; It is obvious. 

 
7. B B; }8 3,  2,,1{BA ; }3{ BA  

)}3,8(),3,3(),3,2(),3,1{()()(  BABA . 

8. A A; Let B, H, F denote the sets of members who are on the basketball team, hockey team and football team 
respectively.  

 Then we are given 29)(,26)(,21)(  FnHnBn  

 14)(  BHn , 15)(  FHn , 12)(  BFn  

 and 8)(  FHBn .  

 We have to find )( FHBn  . 

 To find this, we use the formula 
  )()()()( FnHnBnFHBn   

 )()()()( FHBnBFnFHnHBn   

 Hence, 438)121514()292621()(  FHBn  

 Thus these are 43 members in all. 
9. D B; 
10. A  
11. C C; 
12. A  
13. A A; 
14. D D; Since i43   is a root of the equation ,02  qpxx  therefore its other root is i43   

  Now sum of the roots  p and product of the roots = q 

  Therefore 25,6  qp . 
15. B B; 3/13/23/13/2 222222  xx  

  Cubing both sides, we get  
  )2(6612683   xxxx  
   266 23  xxx . 
 

16. D D; The given condition suggest that a lies between the roots. Let 

)1()12(22)( 2  aaxaxxf  

 For ‘a’ to lie between the roots we must have Discriminant 0  and 0)( af . 

 Now, Discriminant 0  

 0)1(8)12(4 2  aaa  

0)2/1(8 2  aa  which is always true. 

 Also 0)1()12(220)( 2  aaaaaaf  
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 02  aa 0)1(02  aaaa  

 0 a  or 1a . 

17. D D; 
r

a
S


 1

 where 1||..11  reir . 

 
18. D D;  We have  

cba

1
,

1
,

1  are in A.P. Let p
b

qp
a


1

,
1 and qp

c


1 , where 0, qp and qp  . 

Now, substitute these values in 
bc

bc

ba

ba








2

23

2

23  then it reduces to 
22

214
10

qp

q


  which is 

obviously greater than )0as(10  qp . 

  Trick : Put 
3

1
,

2

1
,1  cba . 

The expression has the value 1012
3

8

2

1

3

2
11

2

1
2

13









 . 

19. A A; A Given series ......
7

6
.3

5

2
.5927   

  ......
12

27
.....

7

27

5

27

3

27
27 




n
 

  Hence thn  term of given series 
12

27




n
Tn  

  So, 
17

10
1

17

27

192

27
9 


T . 

20. A A;  Let nS  be the sum of the given series to n  terms, then  

   132 ........4321  n
n nxxxxS …..(i) 

 n
n nxxxxxS  ...........32         22 …..(ii) 

 Subtracting (ii) from (i), we get 
 to.....1)1( 32  xxxSx n  n  terms nnx   

                n
n

nx
x

x
















)1(

)1(  

 
2

1

2 )1(

)1(1

)1(

)1()1(

x

nxxn

x

xnxx
S

nnnn

n 










. 

21. B B; Required number of ways 5040
!2!2!2

!8
 . 

 
22. C C; Either 623  rr   

 or )(,15623 rn
n

r
n CCrr    

   9r  or 6r . 
23. C C; Required number of ways 5

8
4

8
3

8
2

8
1

8 CCCCC   

   218567056288 

  {Since voter may vote to one, two, three, four or all candidates}. 
24. B B; Required number of ways  

 = 7
9

1
2

3
5 CCC  72036210  . 

25. C C; Words start with D are 720!6  , start with E are 720, start with MD are 120!5   and 
start with ME are 120. Now the first word starts with MO is nothing but MODESTY. 
Hence rank of MODESTY is 1681. 

26. C C; Required probability 
13

4

52

16
  

 (Since diamond has 13 cards including a king and there are another 3 kings). 
27. C 

C; Required probability .
4

1

2

1

2

1
.

3

3
4 














 C  
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28. D D; 42

2
624

4
6.4)2()4(4 qpCqpCXPXP   

 2222 )1(44 ppqp   

 
3

1
0123 2  ppp . 

 
29. B B; )(1)()( BAPBAPBAP   

 Since A  and B  are mutually exclusive, so 
 )()()( BPAPBAP   

 Hence required probability 2.0)3.05.0(1  . 
 

30. A  
31. A A; Mohan can gets one prize, 2 prizes or 3 prizes and his chance of failure means he 

get no prize. 
  Number of total ways 2203

12  C  
  Favourable number of ways to be failure 843

9  C  

  Hence required probability .
55

34

220

84
1   

32. B B; )(1)( BAPBAP   

   
4

3

4

1
1

12

7

3

1

2

1
1 






  . 

 
33. D  
34. B B; Favourable cases for one are three i.e. 2, 4 and 6 and for other are two i.e. 3, 6. 

 Hence required probability 
36

11

36

1
2 

36

23
















 

  

 {As same way happen when dice changes numbers among themselves} 
 

35. A A; rr
rr xCT 366

1


    

 This contains 5x  if 6 – r = 5 1 r  
 Coefficient of .1831

1
65  Cx  

36. B B; We have a = sum of the coefficient in the expansion of nnnxx )8()1031()1031( 2   

         nnxx 32 )2()1031(  ,  [Putting x = 1] . 

Now, b = sum of the coefficients in the expansion of nnnx 2)11()1( 2  . Clearly, 3ba   
37. D D; 12

12
2

21
62 ....1)21( xaxaxaxx  . 

Putting 1x  and x = – 1 and adding the results 
  64 = 2(1+a2+a4+...)   
  31.... 12642  aaaa . 

38. C  
39. A A; 
40. A A; 
41. D D; 
42. C C; 
43. A  
44. C C; 
45. A A; 32  xy   

2

3


y
x  

   
2

3
)(1 
 y

yf   
2

3
)(1 
 x

xf . 

46. C C; |log|log)( xxf  , )(xf  is defined if 0|log| x  and 0x i.e.,if 0x  and 
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1x )1if0|log|(  xx  

   ).,1()1,0( x  

47. C C; The set B satisfied the above definition of function f so option C; is correct. 
 

48. B B; 5802.2.
2

2
lim 11

2



 


nnn

x

x nn
nn

x
. 

 
49. A A; 3)(lim,3)(lim

22



xfxf

xx
and 3)2( f . 

 
50. A 

A; 





 

 2222
.......

321
lim

n

n

nnnn
 

  
22

)1(
2lim

......321
lim

n

n
n

n

n
nn









 




 

  
2

11
1lim

2

11
lim

2

1





 nn

n
nn

 

51. D D; For any 2,1x we find that )(xf  is the quotient of two polynomials and a polynomial 
is everywhere continuous. Therefore )(xf  is continuous for all .2,1x  Check continuity at 

.2,1x  

 
52. B 

B; 
1

2

1
2)(
















 xexxf  and kf )2(  

 If )(xf  is continuous from right at 2x  then kfxf
x




)2()(lim
2

 

  kex x

x



















 

1

2

1
2

2
lim  )2(lim

0
hfk

h



 

 
1

)2(2

1
2

0
)2(lim





 












 h

h
ehk  

    1/12

0
44lim




 h

h
ehhk  

  1]004[  ek 
4

1
k . 

53. A A; It is formula. 
 

54. (b)     
 and  

 Dif
ferentiatin
g with 
respect to 
t, we get 
    
 and 
   
  (  
  . 

 

55. C C; )12(sin 221 xaax
dx

d
  

 Putting ,sinax we get 

     
22

121

1

2
2sinsin]sin1sin2[sin

xa

a

dx

d

dx

d


    

56. (a)    
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57. B B; Here |34sin|)(  xxf  
 We know that minimum value of xsin  is –1 and maximum  is 1. 
 Hence minimum 2|31||34sin| x  and maximum 4|31||34sin| x . 

 
58. C C; We know that 

ab

afbf
cf





)()(

)('  

  

2

2/

10
)(' 


 cf    .....(i) 

  But ccfxxf sin)('sin)('    ....(ii) 

  From (i) and (ii), we get 





 


2

sin
2

sin 1cc . 

59. C  
60. C C; 

2100

1000
1000)(

t

t
tp


  

  22

2

)100(

2.10001000)100(

t

ttt

dt

dp





22

2

)100(

)100(1000

t

t




  

  For extremum, 100  t
dt

dp  

  Now 0
10


tdt

dp  and 0
10


tdt

dp  

   At 10t , 
dt

dp change from positive to negative.  

   p is maximum at 10t .  

   1050
10100

10.1000
1000)10(

2max 


 pp . 

 
61. C C; It is a fundamental concept. 

 
62. B B;  

xx

dx
dxxx

3/23/4
3/43/2

cossin
cosecsec  

 Multiplying rN  and rD  by ,cos 2 x  we get 
{Putting }sectan 2 dtdxxtx 

 cxc
t

t

dt

x

dxx



 



 3/1
3/1

3/43/4

2

)(tan3
)3/1(tan

sec . 

63. D D;   


 x

dx

x

dx
dx

xx cos1cos)cos1(cos

1  

     dx
x

dxx
2

sec
2

1
sec 2  

   .
2

tan)tanlog(sec c
x

xx   

 
64. C C; It is a fundamental property 
65. C 

C;  


2/

0 tancot

cot
dx

xx

x
I   .....(i) 

    







 






 








 


2/

0

2
tan

2
cot

2
cot







dx

xx

x

 

     


2/

0 cottan

tan
dx

xx

x   .....(ii) 

  Now adding (i) and (ii), we get  
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2/

0

2/
0 4

][
cottan

tancot
2

  
Ixdx

xx

xx
I . 

66. D D; Let   
6/

0

2 3cos32


dxxxI  

  dxx
x

x
x

.6.
3

3sin
)32(

3

3sin 6/

0

6/

0

2 




 


 

  )16(
36

1 2   . 

67. A A; Let  
x

dttyxF
2

11 )52()( and 
x

dttyxF
0

22 2)(  

 Now point of intersection means those point at which 
652

121  xxyyyy and 2
2 xy  . 

  On solving, we get 
5

6
6522  xxxx  and 

25

362  xy . Thus point of 

intersection is 







25

36
,

5

6 . 

68. C 
C; )0(sin)1(sin

1

2
sin 11

1

0
2

1  


















x

x
I

2


 . 

 
69. B B; Given a

dx

dy
sin ; dxady 1sin  

  Integrating both sides,   dxady 1sin  

caxy  1sin  and  10)0(  cy , 1 c  

  1sin 1   axy   
x

y
a

1
sin


 . 

70. A 
A; 33

2

2

2

2


dx

dy
x

dx

yd
x

dx

dy

dx

yd  

 Squaring both sides, we get 





 










 3

2

2

2

dx

dy
x

dx

yd  

 32
2

2
2

2

2

2












dx

dy

dx

yd
xx

dx

yd . Clearly, degree = 2. 

 
71. C C; Put vyx  and 

dx

dv

dx

dy
1  

   12  v
dx

dv  dx
v

dv


 12
 

  On integrating, we get 
cxv 1tan or )tan( cxv   )tan( cxyx   

72. A A; Given 
yx

yx

dx

dy




 . Put vxy  
dx

dv
xv

dx

dy
  

 
vxx

vxx

dx

dv
xv




  

 
v

v

dx

dv
xv





1

1 
x

dx
dv

v

v





2)1(2

1  

 Integrating both sides,  



x

dx
dv

v

v
2)1(2

1  

 Put dtdvvtv  )1(2)1( 2  

   
 x

dx

t

dt

22

1  xct log)2log(
2

1
  

  xcv log])1(2log[
2

1 2   

  xcvv log]12log[
2

1 2   
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  xc
vv

log
21

1
log

2



 

  1)21( 222  vvcx  1
22 2 cxxyy  . 

 
73. C,D 

C,D; Given 0sin. 2
2

2

 xy
dx

dy
x

dx

yd  

 The order of highest derivative = 2 and degree = 1. 
 

74. C C; oooo 81tan63tan27tan9tan   

  oooo 9cot27cot27tan9tan   

  )27cot27(tan)9cot9(tan oooo   

 
oooo

oo

oo

oo

54sin

2

18sin

2

27cos.27sin

)2727cos(

9cos9sin

)99cos(






  

 4
54sin.18sin

18sin.36cos.2
.2

54sin18sin

18sin54sin
2 











 


oo

oo

oo

oo

 

75. D D; )1590sin()1590cos(105sin105cos   

  =
2

1

22

2

22

13

22

13
15sin15cos 





 . 

76. C 
C; 




22

13
)3045sin(15sin ooo irrational 

 
22

13
)3045cos(15cos


 ooo =irrational  

 )15cos15sin2(
2

1
15cos15sin oooo   

 
4

1

2

1
.

2

1
30sin

2

1
 o = rational  

  ooooo 15sin15sin15sin75cos15sin 2  

  
8

324

22

13
2












 
 = irrational 

 
77. A A; 1cossin    

  Squaring on both sides, we get 

  1cossin2cossin 22    

  0cossin   . 
78. B B; )tan1(2tan11tan2tan 2222    

   2222 cos2cossec2sec   

  02cossin2cos1cos 22   . 

 Trick : Let o45 , then 0  

 0000sin)452cos( 2  o . 

79. B B; Given, 2/12sin2sin     …..(i) 

 and 2/32cos2cos     …..(ii) 

 Square and adding , 
 )2cos2(sin)2cos2(sin 2222    

4/94/1]2cos2cos2sin2[sin2  

  4/12sin2sin2cos2cos    

  4/1)22cos(    8/5)(cos 2  . 
 

80. (b) In 
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81. D D;  
3

2

6

2

32

1
sin2

2

1
cos 11 

  . 

 
82. C C;  We have x

x

x 11 tan
2

1

1

1
tan  




 

 



2

1

tan1

tan1
tan 1 








   (Putting )tan x  

  
2tan

4
tan1

tan
4

tan
tan 1 




























   

  
2424

tantan 1 







    

  
3

1

6
tantan

6
1    xx . 

83. C 
C; 







   sin
2

tan)costan(   

 
2

1
cossin   

22

1

4
sin 







 
 . 

 
84. B B; 6sin7sin55 22    1sin2 2   

  
44

sin
2

1
sin 22 




 






 n . 

85. C  
86. B B; Since oC 90  

 Hence, 
2

37

90sin

30sin37

sin

sin





o

C

Ac
a . 

87. C C; Lines 4 yx  and 4 yx  are parallel and point (2, 2) and (–2, –2) are lies on these lines. 

  If point (a, a) are lie in between the lines then 2a  and 2a i.e. – 2 <a< 2  2|| a . 

 
88. C 

C; According to the condition 0

115

110

155




k  

   70

05110

055

155



 kk . 

89. A A; The point of intersection of 0165  yx and 0523  yx is )1,1(  . Now the line perpendicular to 

01153  yx is 035  kyx , but it passes through )1,1(    8035  kk  

  Hence required line is 0835  yx . 
90. (d)

 Mi
dpoint of 
the line 
joining the 

 point  
   and  is  

i.e. (1, 2). 
 

 



NDA PREMIUM MOCK TEST (MATHEMATICS) 

Page 9 of 13 

 (In
clination 
of straight 
line 
passing 
through 
point (–
3,6) and 
mid point 
    is  . 
 
 ( 
  . 

91. C C; Let the co-ordinate of vertex A be ),( kh . Then AD is perpendicular to BC , therefore BCOA   

   hk
h

k








1
1

1

0

0
 .....(i) 

  
 
 
 

 
 
  

      Let the coordinates of D be ),(  . Then the co-ordinates of O are 













12

2
,

12

2 kh 
. Therefore 0

3

2


 h
 and 

0
3

2


 k
 

2
,

2

kh 
  . 

  Since ),(  lies on 02  yx  02    

    022/2/  kh  04  kh  

   2042  khh , [from (i)] 
  Hence the coordinates of vertex A are )2,2(  . 

92. C C; From figure, 
 
 
 
 
 
 

  baba
a

b

a

b
221

2/
  

2/

2/ 22 
















  

93. D D; 

The equation of lines in intercept form are 1
/8/8





 b

y

a

x
       .....(i) 

            1
23



yx

  .....(ii) 

  According to the condition, )3(
8


a

 

  
3

8
 a and 4)2(

8
 b

b
. 

94. C C; The four vertices on solving are )3,3(A , ),1,1(B  )1,1( C  and )2,2( D . 1m = slope of 1AC , 2m = slope 

of 1BD ;  121 mm . 

Hence the angle between diagonals AC and BD is 90 .  
95. B B; Line perpendicular to cmxy   is  x

m
y

1  and 

21 mam   

 Hence required tangent is 21 maxmy  . 
96. C C; Centre is (2, 3). One end is (3, 4). 

2P divides the join of 1P  and O in ratio of 2 : 1.  
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Hence 2P is )2,1(
12

46
,

12

34













 . 

97. B  
98. D D; As we know, 221  tt  2

21 822 aatat  . 

99. C C; In the first case, eccentricity )169/25(1 e  

 In the second case, )/(1' 22 abe   
 According to the given condition, 
 )169/25(1/1 22  ab   
 13/5/  ab ,  )0,0(  ba  

  .5/13/ ba  
100. A A; |||| baba   

 Squaring both sides, we get 
 baba .2.2 2222  baba  

  0.4 ba  0cos  . Hence 90 , (acute). 

101. D D; We know that P will be the mid point of AC and BD 
 
 
 
 
 
 

     OPOCOA 2     ......(i)  

  and OPODOB 2       …..(ii) 
Adding (i) and (ii), we get, .4OPODOCOBOA   

102. B 
B;  

2

321
2

001

|| aaa

kji

ia  ,  )Since( 321 kjia aaa   

                   2
2

2
3

2
23 || aaaa  kj  

 Similarly, 2
3

2
1

2|| aa  ja  and 2
2

2
1

2|| aa  ka  

 Hence the required result can be given as  
 .||2)(2 22

3
2
2

2
1 a aaa  

103. B B; )()()( BCACBCPBACPAPBPA   
 = ,02)(  PCCBACPCPC  )( CBAC   
  
 
 
  PCPBPA 2 . 

104. B B; Required value .
3

7

||

||

||

.

||

.


b

a

a

ba

b

ab  

105. A 
A;  Required distance = 

22

7

941
2

7
7





. 

 
106. D D; Let AD be perpendicular and D be foot of perpendicular which divide BC in ratio 

,1:  then 

  













1

5
,

1

4
,

1

910







D  …..(i) 
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The direction ratio of AD are 
1

5
,

1

4
,

1

910











  and direction ratio of BC are 19, – 4 

and – 6. 
 Since BCAD    

 0
1

5
6

1

4
4

1

910
19 





































  

 
28

31
  . 

 Hence on putting the value of   in (i), we get required foot of the perpendicular 

i.e., 







59

109
,

59

112
,

59

58 . 

  Trick: The line passing through these points is .
6

5

4

4

19

9









 zyx  Now co-

ordinates of the foot lie on this line, so they must satisfy the given line. But here no point 
satisfies the line, hence answer is D;. 

107. A A; Equation of  plane passing through the point (2, –1, –3) is, 
 Also, 0)3()1()2(  zCyBxA    
 Also, 0423  CBA  and 0232  CBA  

   k
CBA








 13148

, (Let) 

  So, kCkBkA 13,14,8   
  Equation of required plane is,  
  0)]3(13)1(14)2(8[  zyxk  
 i.e., 03713148  zyx . 

108. A A;  Direction cosines of line 





 


7

6
,

7

3
,

7

2  

Now, 
7

3
2,

7

2
1

r
y

r
x   and 

7

6
3

r
z   

  .15
7

6
3

7

3
2

7

2
1 






 






 






  r

rrr  

109. D  
110. C C; We have, 1sinsin 2  xx  

  or xx 2sin1sin   or  xx 2cossin   

   2coscos3cos3cos 681012  xxxx  

  2sinsin3sin3sin 3456  xxxx  

  xxx sin)(sin3)(sin 2232   

    2)(sin))(sin(sin3 322  xxx  

  2)sin(sin 32  xx 2)1( 3   

     )]given(1sinsin[ 2  xx     

  = – 1. 
111. D  
112. D D; Let 100...........321 S  

         5050)101(50)1001(
2

100
  

Let 99.........129631 S  

   = )33.........4321(3   

    = 16831799)331(
2

33
.3   

Let 100........151052 S  

   = )20........321(5   

    = 10502150)201(
2

20
.5   
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Let 90........4530153 S  

     = )6........321(15   

    = 315745)61(
2

6
.15   

 Required sum = 321 SSSS   
      = 315105016835050  = 2632. 

113. C C; BA cot,cot and Ccot are in A. P. 

    BCA cot2cotcot    
B

B

C

C

A

A

sin

cos2

sin

cos

sin

cos
  

    
)(2

2
)(2)(2

222222222

kbac

bca

kcab

cba

kabc

acb 






 

   222 2bca  . Hence 222 ,, cba are in A. P 

Note : Students should remember this question as a fact. 
114. D D;  Co-axial system 0222  cgxyx ,  

 (g variable) 
  L.H.S. = 0)2)(( 1

22
32  hgckhgg  

  Since 0)( 32  gg and 0)( 321  ggg . 

115. A A; 11,7  have always to be in that group of three, therefore 3rd ticket may be chosen 
in 18 ways. 

  Hence required probability is 
190
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116. B B; The internal bisector of the angle A will divide the opposite side BC at D in the ratio of arms of the angle 

i.e. 23AB and 24AC . Hence by ratio formula the point D is 







1,
7

31
. Slope of AD by 0

12

12 



xx

yy
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   Slope of a line perpendicular to AD is  . 

  Any line through C perpendicular to this bisector is 
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5
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117. A A; We have 
)1()1()1)(1(
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 )1)(()1(1 2  xCBxxA  

 If ,1x  then 
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1
A    .....(i) 
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1
1  CCA    .....(ii) 

 
2

1
0  BBA    .....(iii) 

 Putting these values, we get 
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 Hence dx
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118. D D; Putting cotx  

 























 





1

1
coscos

2

2
1

1

1
1

x

x

xx

xx
y  

    
2

1

1

2
2)2(coscos

xdx

dy




   . 

119. C C; We can write  
....)2()( 210  CdaCdaaC upto )1( n terms 

....)32(....)( 321210  CCCdCCCa   ....(i) 
Again, n

n
nn xCxCxCCx )1(....)1( 2

210   ...(ii) 
 Differentiating with respect to x, 
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1
21

1 )1(....2)1(   n
n

nn nxCxCCxn     ....(iii)  
  Putting x =1 in (ii) and (iii),  we get  
        0)1(....210  n

n CCCC   
  and 0.)1(....2 21  n

n CnCC  
 Thus the required sum to (n+1) terms, by (i)   
  =a.0 + d.0 = 0. 

120. D 344 
 


