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PART : MATHEMATICS 
 

61. If the foot of the perpendicular drawn from (1 , 9, 7) to the line passing through the point (3, 2,,1) and 

parallel to the planes x +2y +z = 0 and 3y – z =3 is (), the  + is equal to  
 (1) –1   (2) 1   (3) 3   (4) 5 
Ans. (4) 
Sol. D.R's of line be 

  

130

121

k̂ĵî


 

  i (–2 –3) – j(–1)+ k̂ (3) 

  = –5i + j + 3 k̂  
 Equation of line 

   









3

1z

1

2y

5

3x
 

 N (–5+3, +2, 3+1) 

 D.R's of AN, : –5+ 2, – 7, 3– 6 

 Now, (–5+ 2) (–5) + (– 7)(1) + (3– 6) 3 = 0 

  25–10+  – 7 + 9– 18 = 0 

  35= 35   = 1 
  N (–2, 3, 4) 

   +  +  = –2 + 3 + 4 = 5  
 

62. The number of real solutions of equation 5
x

1
x2

x

1
x3

2

2 






 






   = 0, is  

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

Sol. 5
x

1
x2

x

1
x3

2

2 






 






   = 0 

 05
x

1
x22

x

1
x3

2








 



















   

 Let t
x

1
x   ; ),2[]2(t   

 3t2 – 6 – 2t + 5 = 0 
 3t2 – 2t  – 1 = 0 

 t = 1, t = 
3

1
  But ),2[]2,(t   

  No. real solution  
  
 

63. Let k̂5ĵ3î4 


and k̂4ĵ2î 


. Let the 1


 be parallel to 


 and 
2




 be perpendicular to 


. If 

 21 


, then the value of  k̂ĵî.5 2 


is. 

  (1) 9   (2) 11   (3) 7   (4) 6 
Ans. (3) 

Sol. )k5j3i4(B1 


, 0.B2 


 

 21 BBB
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  .B.BB 21


 

 –10 = (50) = – 1/5  

)K̂5Ĵ3î4(
5

)K̂4Ĵ2î(BBB 12 





 





)K̂15Ĵ13i9(

B2


 

Now , 715139)k̂ĵî.(B5 2   

  

64. If f(x) = Rx,
22

2
x2

x2




 then 




























2023

2022
f.....

2023

3
f

2023

2
f

2023

1
f  is equal to  

 
 (1) 1011  (2) 2010  (3) 1010  (4) 2011 
Ans. (1) 

Sol.  
24

4
xf

x

x


  

      
24

4

24

4
x1fxf

x1

x1

x

x










= 1

24

24
x

x





 

 




























2023

2022
f.....

2023

3
f

2023

2
f

2023

1
f  

 = 1 + 1+  ................ + 1 = 1011 
               (1011 time) 
 

65. The value of 

3

9

2
cosi–

9

2
sin1

9

2
cosi

9

2
sin1




























 is  

 (1)  3i1
2

1–    (2)  i3
2

1
   (3)  i3

2

1–    (4)  3i–1
2

1
 

Ans. (3) 

Sol. 

3

9

2
cosi –

9

2
sin1

9

2
cosi

9

2
sin1




























  = 

3

18

5
sini–

18

5
cos1

18

5
sini

18

5
cos1




























   

 = 

3

2

2

36

5
cos

36

5
sini2–

36

5
cos2

36

5
cos

36

5
sini2

36

5
cos2


























 

 = 

3

36

5
sini–

36

5
cos

36

5
sini

36

5
cos


























 =
3

36

10
sini

36

10
cos 






 




 

 = 
3

18

5
sini

18

5
cos 






 




  = 





 




6

5
sini

6

5
cos  

 = 
2

1
i

2

3–   
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66. 


4

33

4

23 2x49

48
dx is equal to  

 (1) 2   (2) 
6


   (3) 

3


   (4) 

2


 

 Ans. (1) 

Sol. 
4

33

4

23

1

3

x2
Sin

2

48















  = 









 

2

1
Sin

2

3
Sin24 11

 

 = 






 



43

24  = 






 
12

24  = 2 

 
67. Let y = y[x] be the solution of the differential equation (x2 – 3y2) dx + 3xy dy = 0, y(1) = 1. Then 6y2(e) is 

equal to  

 (1) e2   (2) 2e
2

3
  (3) 3e2   (4) 2e2 

Ans. (4) 

Sol. 
3

x2

x

y2

dx

ydy2
.E.D

2 
  

 Let y2 = t 
dx

dt

dx

dy
y2   

D.E. 
3

x2

x

t2

dx

dt
  

I.F. = 
2

2x

1
n

|x|n2
dx

x

2

x

1
eee    

  

solution   






  cdx
3

x2

x

1

x

1
.t

22
 c|x|n

3

2

x

y
2

2




   

x = 1, y = 1 1 = 0 + c c = 1  

 1|x|n
3

2

x

y
2

2

   

x  = e  
 

1
3

2–
e

ey
2

2

   y2(e) = 
3

e2

  6y2(e) = 2e2 

 

68. Let f(x) be a function such that f(x +y) = f(x). f(y) for all x,y N. If f(1) = 3 and  



n

1k

3279kf , then the 

value of n is 
 (1) 8   (2) 6   (3) 7   (4) 9 
Ans. (3) 
Sol. f(x+y) = f(x) f(y)  

f(k) = (f(1))k = 3k  

Now, 



n

1k

)k(f 3 + 32 + 33 + …….+3n  


13

)13(3 n




= 3279 

3n = 2187 = 37  

n = 7 
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69. The set of all values of a for which      02x25xLim
ax




 where []  denotes the greatest integer lass 

than or equal to  is equal to 
 (1) [–7.5, –6.5)  (2) (–7.5, –6.5)  (3) (–7.5, –6.5]  (4) [–7.5, – 6.5] 
Ans. (2) 

Sol.      02x25xLim
ax




 

      02x25xLim
ax




 

      7x2xLim
ax




 

 Let  )
2

1
n,n[a  then  n  – 2n = 7 

    n = –7  

  a[–7, –6.5)  

Let  )1n,
2

1
n[a   then  

n – (2n +1) = 7 
– n = 8 
n = –8  

)7,
2

1
7[–a   

but limit does not exists at a = – 7.5  

Hence )5.6,5.7(a   

 

70. The equations of the sides AB and AC of a triangle ABC are ( + 1) x + y = 4 and x +(1 - ) y +  = 0 
respectively. its vertex A is on the y –axis and its orthocentre is (1, 2). The length of the  tangent from 
the point C to the part of the parabola y2 = 6x in the first quadrant is: 

 (1) 22   (2) 2   (3) 6     (4) 4 

Ans. (1) 

Sol. equation of AB : (+1) x + y – 4= 0  

equation of AC : x + (1–)y + = 0  

 
  

0
11

)1(4
x

2

2





  

2 – 4+ 4 = 0 = 2  
equation of line AB : 3x + 2y = 4  
equation of line AC : 2x – y = –2  

A(0, 2)  

c(, 2+ 2)   
 

MCH = 2/3  

2

1

3

2

1

2





  








 1,
2

1
c  

  

 equation fo tangent : y = mx + 
m2

3
 

if passes through 






 1,
2

1
 

m2 + 2m – 3 =  0  

 

B 

A(0,2) 

C 

H 
(1,2) 

 

  

 

  









3,

2

3
P








 1,
2

1
C
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m = 1, – 3  

point of contact in first quadrant = 







m

a2
.

m

a
2

 = ( 3,2
3 ) 

Length of tangent pc = 

2
2

2

1

2

3
)13( 







   = 8 = 2 2   

 
 

71. The locus of the mid point of the chords of the circle C1 : ( x –4)2  + ( y –5)2 = 4 which subtend and 

angle  
1 a t the centre of the circle C1, is circle of radius r1. If 1

3

2
,

3
3





 and 2

3
2
2

2
1 rrr  then 2 is 

equal to  

 (1) 
2


   (2) 

4


   (3) 

6


   (4) 

4

3
 

Ans. (1) 
Sol. In PCB 

 cos 
2


= 

2

PC
 

 PC = 2 cos 
2


 

 2)4h(  + 2)sk(  = 

2

2
cos2 







 
 

 1r = 2 cos 
6


= 3  

 3r = 2 cos 
3


= 1 

 2r = 2 cos 
2
2  

 Now, 2
1r = 2

2r + 2
3r  

 3 = 4 
2

cos 22  +1 

 
2

cos 22  = 
2

1
 

 2 = 
2


 

 

72. Let p and q be two statements. Then ))q~P(P(~  is equivalent to- 

 (1) p (p  q)  (2) (   qp~     (3) p (p (~q))  (4)   qp~p   

Ans. (2) 

Sol. )q~p(~P~   

  )qp(P~   

  )qp(~)pp(~   

  )qp(~t   

  qp~    

C (4, 5) 

P (h k) A B 
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73. If f(x) = x3 – x2 f'(1) + xf''(2) – f'''(3) , x R then 

 (1) 2 f(0) – f(1) + f(3) = f(2) 

 (2) f(3) – f(2) = f(1) 

 (3) 3f(1) + f(2) = f(3) 

 (4) f(1) + f(2) + f(3) = f(0)   

Ans. (1) 

Sol. f(x) = x3 – x2 f'(1) + x f''(2) – f'''(3)           ...........(1) 

 f'(x) = 3x2 – 2x f'(1) + f''(2)          .......................(2) 

f''(x) = 6x – 2 f'(1)          ....................................(3) 

f'''(x) = 6  f'''(3) = 6 

from (3) f''(2) = 12 – 2 f'(1)        ......................(4) 

from (2)  f'(1) = 3(1)2 – 2 f'(1) + f''(2)  

    f''(2) = 3 f'(1) – 3          .....................(5) 

12 – 2 f'(1) = 3 f'(1) – 3 f'(1) = 3 

f''(2) = 12 – 6 = 6 

f(x) = x3 – 3x2 + 6x – 6 ,  f(0) = – 6 

f(1) = – 2 , f(2) = 2 ,  f(3) = 12    

 

74. Let the plane containing the line of intersection of the planes P1 : x + (+4)y + z = 1 and  

 P2 : 2x+ y + z = 2 pass through the points (0, 1,0) and (1,0,1). Then the distance of the point (2, , –) 

(1) 65   (2) 62   (3) 63   (4) 64  

Ans. (3) 
Sol. Eq. of plane containing the line of intersection of planes is given by  

 1p + k 2p = 0 

 X + (  + 4) y + z – 1 + k (2x + y + z - 2) = 0 

 It passes through (0, 1, 0)  & (1, 0, 1) 

  + 3 + k (1 - 2) = 0    - k = -3  ………(1) 
 And (1 + 1 - 1) + k (2 + 1 - 2) = 0  1 + k = 0 

  k = -1,  = - 4 

 Now given point (-8, -4, 4) 

 Its distance from plane 2p = 63
6

24416



     

 
 
75. Let the six numbers  a1, a2, a3, a4, a5, a6  be in AP. and  a1 + a3 =10, If the mean of these six numbers 

2

19
and their variance is  , then 82 is equal to . 

(1)105   (2) 210   (3) 200   (4) 220 
Ans. (2) 
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Sol. 

 
2

19

6

d5a2
2

6




 

 2a + 5d = 19....…(i) 

a1 + a3 = 10  

a +  a + 2d = 10  

2a + 2d = 10……(ii) 

from (i) & (ii) 

d = 3  

a = 2  

Numbers are 2, 5, 8, 11, 14, 17 

2223222
2

2

19

6

171411852










  

= 
2

2

19

6

699







 = 
4

361

2

233
  

2 = 
4

105

4

361466



 

82 = 210 
 
 

76. If (30C1)2 + 2(30C2)2 + 3(30C3)2 + ………. + 30. (30C30)2 = 
!30!30

!60
 then is equal to 

 (1) 60   (2) 10   (3) 15   (4) 30 

Ans. (3) 

Sol. LHS =  



30

1r

2
r

30Cr  

 = 



30

1r
r

30
r

30 CCr  = 


 
30

1r
r

30
1r

29 CC
r

30
r  

 = 30


 
30

1r
r

30
1r

29 CC  

 = 30 × coefficient of x29 in (1 + x)59 

 = 30 × 59C29 × 
30

60
 × 

60

30
 

 = 
60

900
 × 60C30 = 15 · 60C30 

   = 15 
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77. The number of square matrices of order 5 with entries form the set {0, 1}, such that the sum of all the 

elements in each row is 1 and the sum of all the elements in  each column is also 1, is 

 (1) 225   (2) 120   (3) 125   (4) 150 

Ans. (2) 

Sol. Total number of matrices = 5.4.3.2.1 = 5! = 120  

 

78. The number of integers, greater than 7000 that can be formed, using the digits 3,5,6,7,8 without 

repetition, is 

 (1) 168   (2) 120   (3) 220   (4) 48 

Ans. (1) 

Sol. Number can be 5 digits of 4 digits 

 5 digits numbers = 5! 

 4 digits numbers = 2 × 4 × 3 × 2 = 48 

 Total numbers = 120 + 48 = 168 

 

79. Let A be a 3 × 3 matrix such that |adj (adj (adj A)) | = 124 Then |A–1 adj A | is equal to 

 (1) 1   (2) 6    (3) 12   (4) 32  

Ans. (4) 

Sol. | Adj ( Adj ( Adj A ) ) | 

 =|Adj (Adj A)|2 

 =|Adj A|4 

  |A|8 = 124 

  |A| = 121/2 

Now, |A–1 Adj A| = |A–1| |Adj A| 

 = 
2

2
A

A

1
= |A| = 121/2 = 32  

 

80. If the system of equation  

 x + 2y + 3z = 3 

 4x + 3y - 4z = 4 

 8x + 4y - z = 9 +
 has infinitely many solution, then the ordered pair () is equal to: 

 (1) 






 
5

21
,

5

75
   (2) 








5

21
,

5

72
  (3) 







 
5

21
,

5

72
  (4) 








5

21
,

5

72
 

Ans. (1) 

Sol. D = 




48

434

321

= 0 

  5  = 72      = 72/5 . 

 and 3D = 

4948

434

321


= 0 

  5 +21 = 0 

  = -21/5 . 
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81. Let f be a differentiable function defined on 




 
2

,0 such that f(x) > 0 and       x

0

2

e
tflog1tf)x(f






 


2
,0x,edt . Then 

2

e
6

flog6 














 
is equal to. 

Ans. (27) 

Sol. f(x) = 
x

0

2 dt)))x(nf–1)t(f  = e : 




 


2
,0x  

 Differentiate on both side 

 f (x) + 2)))x(nf–1)x(f  = 0 

  


dx–
)))x(nf–1)x(f

dx)x(f

2
 

 Let nf(x) = u 

 
)x(f

1
. f (x) dx = du 

  2u–1

du
= dx–  

 sin–1(n(f(x)) = – x + c 

 put x = 0 

 sin–1(n(f(0)) = 0 + c 

 sin–1(1) = c 

 c = 
2


 

 sin–1(n(f(x)) = –x + 
2


 

 n(f(x)) = sin 






 
x–

2
 = cosx 

 f(x) = ecosx 

 f 






 
6

= 2

3

e  

 Now 

2

2

3

en6













 = 

2

2

3
6 










 = 27 
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82. If the area of the region bounded by the curves y2 – 2y = – x, x +y = 0 is A, then 8 A is equal to 
Ans. (36) 
Sol.  

 (–3,3) 

(1,1) 

y= –x 

2 

 
  

    
3

0

2 dy)y(yy2A  
3

0

323

0

2

3

y

2

y3
dyyy3












   

 = 
2

9

3

27

2

93



 So, 8A = 36 

 

83. Let kˆĵ2îa 


, cbca,043c.b2,7c.a,kˆĵ5î3b


 . Then b.a


is equal to 

Ans. (8) 

Sol. kˆĵ2îa 


, 7c.a,kˆĵ5î3b 


 

 043c.b2 


, cbca


  

 cbca


 = 0 

 cx)b–a(


= 0 

   b–a


= µ c


 

   cµba


  

 Now c.aµb.aa.a


  

   22 + 12 = 7µ …..(1) 
 and c.bµb.bb.a


  

 
2

µ43
= 41 + 22 ……..(2) 

 From (1) and (2) 

 µ = 2,  2 = 1 

 Now  b.a


= – 7 – 2 

 = –7 – 1 = – 8 

 | b.a


| = 8 

 
84. The minimum number of elements that must be added to the relation R = {(a,b), (b,c), (b,d)} on the set 

{a, b, c, d) so that it is an equivalence relation, is . 
Ans. (13) 
Sol. Sol. Reflexive  (a,a),  (b,b),  (c,c),  (d,d) 
  Symmetric (b,a), (c,b), (d,b)  
  Transitive  (a,c) (a,d) (d,c) 

          
    (c,a)   (d,a)  (c,d) 
  So 13 ordered pair 
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85. The equation of the sides AB, BC and CA of triangle ABC are 2x+ y = 0, x + py =21, (a ) and  

x – y = 3 respectively. Let P(2,a) be the centroid of ABC. Then (BC)2 is equal to  
Ans. (122) 

Sol. Now 2
3

1



 

  

  +  = 5  ….(1) 

 and  a
3

3–2–2–



   – 2 = 3a + 5  ……..(2)  

 from (1) and (2)   = a + 5,  = –a 
 B(–a, 2a), C(a + 5, a + 2) 
 B and C lies on x + py = 21a 

 –a + p(2a) = 21a   p = 11 
 and a + 5 + 11(a + 2) = 21a 

  a = 3 
 B(–3, 6), C(8, 5), BC2 = 122 
  
 
 

86. Let the sum of coefficient of first three terms in the expansion of 

n

2x

3
x 








 , x nbe 376. Then 

the coefficient of  4x is- 
Ans. (405) 

Sol. 
2

2
n

1
n

0
n 3.C3.CC  =376 

  n=10 

 Now Tr+1 =
r10

r

2r
10 )x.(

x

3
.C 








 
 

 =   r310r
r

10 x.3.C   

 For 4x  10 – 3r = 4 r = 2 

 Coff. of 4x =  22
10 3.C  = 405 

 

87. There urns A, B and C contain 4 Red , 6 black balls, 5 Red , 5 black and red 4 black balls. 

respectively. One of the urns is selected at random and a ball is drawn. It the ball drawn is red and the 

probability that it is drawn from urn C is 0.4 then the square of the length of the side of the largest 

equilateral triangle, inscribed in the parabola y2 = x  with one vertex at the vertex of the parabola. 

Ans. (432) 

Sol. Probability = 

103

1

10

5

3

1

10

4

3

1
103

1







 = 0.4 

 



9

 = 
5

2
  5 = 18 + 2 

 = 6 

 

p(2, a) 

A(1, –2) 

C(, –3) B(, –2) 

2x + y = 0 x – y = 3 

x + py = 21a 
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 Parabola y2 = 6 x 

 Let side length of triangle be a  

 A (acos 30°, a Sin 30°) lies on y2 = 6x 

 
2

2

a








= 











2

a3
6   33

4

a
 

  312a  

 a2 = 432 

 

88. It the shortest between the line  
4

6z

3

6y

2

6x 






and 

5

62z

4

62y

3

–x 






 is 6, then 

he square of all possible values of is 

Ans. (384) 

Sol.  6,6,6–A  

  62,–62,B   

 k̂63–ĵ6î)6(AB   

 k̂4ĵ3î2p 


 

 k̂5ĵ4î3q 


 

 

543

432

k̂ĵî

qp 


 

 k̂–ĵ2î–qp 


 

 S.D. = 
qp

)qp.(AB







= 
6

)6362)6(– 
= 6 

 64–  = 66  

  – 64 = ± 66  

  = 610 , – 62  

 Sum of all values of = 68  

 So, sum of square of these values of  = 384 

 

130° 

a 

A 

O 

B 
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89. If 
5

9

termsntoup.......7.35.23.1

termsntoup....321 333





, then the value of n is 

Ans. (5) 

Sol. 

rr2

2

)1n(n

,
5

9

)1r2(r

2

)1n(n

n

1r

n

1r

2

2

n

1r

2











 











 



 
 

 

 
5

9

2

)1n(n

6

)1n2)(1n(n
2

2

)1n(n
2








 







 







 

  

 
5

9

1
3

)1n2(2

2

)1n(n

2

)1n(n
2







 







 

 

5

9

3

5n4

2

)1n(n








 

  

5n2 – 19n – 30= 0  

5n + 6) (n–5)= 0 

n = 
5

6
,   n = 5 

 

90. Let S ={[0, 2): tan ( cos) + tan ( sin ) = 0} 

 Then 









 


S

2

4
sin  is equal to  

Ans. (2) 

Sol. tan ( cos) + tan ( sin ) = 0 

 tan ( cos) = –tan ( sin ) 

 tan ( cos) = tan (– sin ) 

  cos = n– sin , n  
 sin + cos= n 

  sin + cos  2,2–  

 Then possible value of n = –1, 0, 1 

 Now  sin + cos= 1   sin + cos= 0      sin + cos= –1 

  = 0, 
2


,     tan = – 1 

     = 
4

3
, 

4

7
,         = 

2

3
,    

 So,  
















 


S

2 2)0(2
2

1
4

4
sin   
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