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PART - B
MATHEMATICS

SINGLE CORRECT CHOICE TYPE

Q.31 to Q.60 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

31. If the tangent at (1, 7) to the curve x2 = y – 6 touches the circle x2 + y2 + 16x + 12y + c = 0 then the value

of c is

;fn oØ x2 = y – 6 ds fcUnq (1, 7) ij cuh Li'kZjs[kk or̀ x2 + y2 + 16x + 12y + c = 0 dks Li'kZ djrh gS] rks c dk

eku gS &

(1) 85 (2) 95 (3) 195 (4) 185

Ans. 2

Sol. x2 = y – 6

(1,7)

dy

dx

 
 
 

 = 2

T (1, 7) = 2x – y + 5 = 0

distance of center from tangent = radius

16 6 5
r 5

5

  
 

2 2g f c 5  

 c = 95

32. If L
1
 is the line of intersection of the planes 2x – 2y + 3z – 2 = 0, x – y + z + 1 = 0 and L

2
 is the line of

intersection of the planes x + 2y – z – 3 = 0, 3x – y + 2z – 1 = 0, then the distance of the origin from the

plane containing the lines L
1
 and L

2
 is

;fn leryksa 2x – 2y + 3z – 2 = 0, x – y + z + 1 = 0 dh ifjPNsnh js[kk L
1
 gS rFkk leryksa x + 2y – z – 3 = 0,

3x – y + 2z – 1 = 0 dh ifjPNsnh js[kk L
2 
gS] rks ewy fcUnq dh nwjh ml leery ls tks js[kkvksa L

1
 vkSj L

2
 dk

varfoZ"V djrk gS] gS &

(1) 
1

2 2
(2) 

1

2
(3) 

1

4 2
(4) 

1

3 2

Ans. 4

Sol. required plane will pass though line of intersection of planes so equation of required plane will be

x + 2y – z – 3 +  (3x – y + 2z – 1) = 0

take a fixed point on L
1
 (y = 0)

P(–5, 0, 4)

point P will lie on required plane
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 = –
3

2

So equation of required plane will be

7x – 7y + 8z + 3 = 0

distance from origin = 
3 1

162 3 2


33. If  C are the distinct roots, of the equation x2 – x + 1 = 0, then 101 + 107 is  equal to

;fn  C lehdj.k x2 – x + 1 = 0 ds fofHkUu ewy gS] rks 101 + 107 cjkcj gS &

(1) 1 (2) 2 (3) –1 (4) 0

Ans. 1

Sol. Roots of x2 – x + 1 = 0 are ––2

101 + 107 = –101 – 214

–2 –  = 1

34. Tangent are drawn to the hyperbola 4x2 – y2 = 36 at the points P and Q. If these tangents intersect at the

point T(0, 3) then the area (in sq. units) of PTQ is

,d vfrijoy; 4x2 – y2 = 36 ds fcanqvksa P rFkk Q ij Li'kZ js[kk,¡ [khaph tkrh gSA ;fn ;g Li'kZjs[kk,¡ fcanq T(0, 3)

ij dkVrh gS] rks PTQ dk {ks=kQy (oxZ bdkb;ksa esa) gS &

(1) 60 3 (2) 36 5 (3) 45 5 (4) 54 3

Ans. 3

Sol.

T

PQ

Eqaution of tangent at P

x sec y tan
1

3 6

 
 

it will pass though (0, 3)

3 tan
0 1

6


 

tan = –2  sec = 5

area =  
1

6 sec | 6 tan | 3
2

  

= 45 5
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35. If the curves y2 = 6x, 9x2 + by2 = 16 intersect each other at right angles, then the value of b is

;fn oØ y2 = 6x, 9x2 + by2 = 16 ledks.k ij izfrPNsn djrs gSa] rks b dk eku gS &

(1) 4 (2) 
9

2
(3) 6 (4) 

7

2

Ans. 2

Sol. y2 = 6x

2yy' = 6

y' = 
1

3

y

9x2 + by2 = 16
18x + 2byy' = 0

y' = 
1

1

9x

by



m
1
m

2
 = –1

27x
1
 = by

1
2 ..... (i)

6x
1
 = y

1
2 ..... (ii)

(i)   (ii)

b = 
9

2

36. If the system of linear equations

x + ky  + 3z = 0

3x + ky – 2z = 0

2x + 4y – 3z = 0

has a non-zero solution (x, y, z), then 2

xz

y
 is equal to

;fn jSf[kd lehdj.k fudk;

x + ky  + 3z = 0

3x + ky – 2z = 0

2x + 4y – 3z = 0

dk ,d 'kwU;srj gy (x, y, z) gS] rks 2

xz

y
 cjkcj gS &

(1) –30 (2) 30 (3) –10 (4) 10

Ans. 4

Sol. x + ky + 3z = 0 ...... (i)

3x + ky – 2z = 0 .... (ii)  system will have  solutions

2x + 4y – 3z = 0 .... (iii)
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(i) – (ii)

x = 
5z

2
 then y = 

z

2



2

xy
10

z


37. Let S = {x  R: x  0 and 2| x 3 | x ( x 6) 6 0     }. Then S :

(1) contains exactly two elements (2) contains exactly four elements

(3) is an empty set (4) contains exactly one element

ekuk S = {x  R: x  0 rFkk 2| x 3 | x ( x 6) 6 0     } rks S

(1) esa ek=k nks vo;o gSa (2) esa ek=k pkj vo;o gSa

(3) ,d fjDr leqPp; gSa (4) esa ek=k ,d gh vo;o gSa

Ans. 1

Sol. 2 x 3 x 6 x 6 0    

Put x 3 t 

2t + t2 – 3 = 0
t = 1 t = – 3

x 3 1  x 3 3  

x 4, x 2   x =

x = 16, x = 4

38. If sum of all the solution of the equation 
1

8cos x. cos x .cos x 1
6 6 2

      
       

    
 in [0, ] is k, then k

is equal to

;fn lehdj.k 
1

8cos x. cos x .cos x 1
6 6 2

      
       

    
 ds varjky [0, ] esa lHkh gyksa dk ;ksx kgS] rks k

cjkcj gS&

(1) 
8

9
(2) 

20

9
(3) 

2

3
(4) 

13

9

Ans. 4

Sol. 8cosx .cos x cos x 4cos x 1
6 6

    
      

   

23
8cosx sin x 4cos x 1

4

 
   

 

24cos x 1
2cosx 4cos x 1

4

 
  

 
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38cos x 2cos x 4cos x 1  
8cos3x – 6cosx = 1
cos3x = 1/2

3 x 2n
3


 

5 7
x , ,

9 9 9

  


Sum = 
13

9



39. A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its colour is observed and

this ball along with two additional balls of the same colour are returened to the bag. If now a ball is drawn at

random from the bag, then the probability that this drawn ball is red, is

,d FkSys esa 4 yky rFkk 6 dkyh xsansa gSA FkSys esa ls ;kn`PN;k ,d xsan fudkyh x;h] rFkk mldk jax ns[kdj] ml xsan

dks] nks vU; mlh jax dh xsanksa ds lkFk okfil FkSys esa Mky fn;k x;kA vc ;fn FkSys esa ls ;kn`PN;k ,d xsan fudkyh

tk,] rks izkf;drk fd ml xsan dk jax yky gS] gS &

(1) 
1

5
(2) 

3

4
(3) 

3

10
(4) 

2

5

Ans. 4

Sol.  = P (Red in Ist turn & Red in IInd turn) + P(Black in Ist turn & Red in IInd turn)

4 6

10 12

 
 

 
 + 

6 4 2

10 12 5

 
  

 

40. Let 
2

2

1
f (x) x

x
   and 

1
g(x) x

x
  , x  R– {–1, 0, 1}. If 

f (x)
h(x)

g(x)
 , then the local minimum value

of h(x) is

ekuk 
2

2

1
f (x) x

x
   rFkk 

1
g(x) x

x
  , x  R– {–1, 0, 1} gSaA ;fn 

f (x)
h(x)

g(x)
  gS] rks h(x) dk LFkkuh;

U;u`re eku gS &

(1) 2 2 (2) 2 2 (3) 3 (4) –3

Ans. 2

Sol.

2

2

1
x

xh(x)
1

1
x






2t 2 2
h(x) t

t t


    where 

1
t x

x
 

h'(x) 2

2
1

t

 
 

 

dt

dx

 
 
 

MATHSMATHSMATHS
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2

2

t 2 1
h '(x) 1

t x

   
   

  

Minima at t = 2

Min

2 2
h(x) | 2 2

2


 

41. Two sets A and B are as under :

A = { (a, b)  R × R : |a – 5| < 1 and |b – 5| < 1}: B {(a, b)  R × R: 4(a – 6)2 + 9(b – 5)2  36}. Then

(1) A  B =  (an empty set) (2) neither A   B not B  A

(3) B  A (4) A  B

nks leqPp; A rFkk B fuEu izdkj ds gS &

A = {(a, b)  R × R : |a – 5| < 1 rFkk |b – 5| < 1}: B {(a, b)  R × R: 4(a – 6)2 + 9(b – 5)2  36}. rks

(1) A  B =  (,d fjDr leqPp;) (2) u rks A   B vkSj u gh B  A

(3) B  A (4) A  B

Ans. 4

Sol. Let a – 6 = x b – 5 = y

|x + 1| < 1 |y| < 1 4x2 + 9y2  36

–2 < x < 0 –1 < y < 1

Boundries of square are lying in ellipse

 A  B

42. The Boolean expression ~(p  q)  (~p q) is equivalent to

cwys ds O;atd ~(p  q)  (~p q) ds lerqY; gS &

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

Ans. 3

Sol.

p q p  q ~ (p  q) ~(p) (~p) q (~(p  q))  ((~p)q))

T T T F F F F

T F T F F F F

F T T F T T T

F F F T T F T

MATHSMATHSMATHS
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43. Tangent and normal are drawn at P(16, 16) on the parabola y2 = 16x, which intersect the axis of the

parabola at A and B, respectively. If C is the centre of the circle through the points P, A and B and CPB =

, then a value of tan is

ijoy; y2 = 16x ds ,d fcUnq P(16, 16) ij Li'kZ js[kk rFkk vfHkyEc [khaps tkrs gS rks ijoy; ds v{k dks fcUnqvksa

Øe'k% A rFkk B ij izfrPNsn djrs gSaA ;fn fcUnqvksa P, A rFkk B ls gksdj tkus okys or̀ dk dsUnz C gS rFkk CPB

= rks tan dk ,d eku gS &

(1) 3 (2) 
4

3
(3) 

1

2
(4) 2

Ans. 4

Sol.

�
�

A C B
(4,0)

P

dx
t

dy

 
   
 

= – 2

Slope of normal at  P = – tan = – 2

tan = 2

44. If    
2

x 4 2x 2x

2x x 4 2x A Bx x A

2x 2x x 4



   


, then the ordered pair (A, B) is equal to

;fn    
2

x 4 2x 2x

2x x 4 2x A Bx x A

2x 2x x 4



   


 rks Øfer ;qXe (A, B) cjkcj gS &

(1) (–4, 5) (2) (4, 5) (3) (–4, –5) (4) (–4, 3)

Ans. 1

Sol.

a b c

4x c a b

b c a
 = (a + b +c) (a2 + b2 + c2 – ab – bc – ca)

2

x 4 2x 2x

2x x 4 2x (5x 4)(x 4)

2x 2x x 4



   



A = – 4, B = 5

MATHSMATHSMATHS
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45. The sum of the co-efficients of all odd degree terms in the expansion of    
5 5

3 3x x 1 x x 1     , (x

> 1) is

   
5 5

3 3x x 1 x x 1     , (x > 1) ds izlkj esa lHkh fo"ke ?kkrksa okys inksa ds xq.kkadks dk ;ksx gS &

(1) 1 (2) 2 (3) –1 (4) 0

Ans. 2

Sol.    
5 5

3 3f (x) x x 1 x x 1     

= 2(x5 + 10x3 (x3 – 1) + 5x(x3 – 1)2)

Sum of coefficients off add degree = 
f (1) f ( 1)

2
2

 


46. Let a
1
, a

2
, a

3
, .......... a

49
 be in A.P. such that 

12

4k 1
k 0

a 416


  and a
9
 + a

43
 = 66. If

2 2 2
1 2 17a a ....... a 140m    , then m is equal to

ekuk a
1
, a

2
, a

3
, .......... a

49
 ,d lekarj Js<+h esa ,sls gS fd 

12

4k 1
k 0

a 416


  rFkk a
9
 + a

43
 = 66 gSA ;fn

2 2 2
1 2 17a a ....... a 140m     gS] rks m cjkcj gS &

(1) 34 (2) 33 (3) 66 (4) 68

Ans. 1

Sol. Let a
1
 = a common difference = d

12

4k 1
k 0

a 416


   a + 24d = 32

a
9
 + a

43
 = 66  a + 25d = 33

a = 8

d = 1

2 2 2 2 2 2
1 2 17a a ..... a 8 9 ...... 24      

= (12 + 22 + ...... + 242) – (12 + 22 + ... + 72)

4760 = 140 m

m = 34

47. A straight line through a fixed point (2, 3) intersects the coordinate axes at distinct points P and Q. If O is

the origin and the rectangle OPRQ is completed, then the locus of R is

,d ljy js[kk] tks ,d vpj fcUnq (2, 3) ls gksdj tkrh gS] funsZ'kkad v{kksa dks nks fofHkUu fcUnqvksa P rFkk Q ij

izfrPNsn djrh gSA ;fn O ewy fcUnq gS rFkk vk;r OPRQ dks iwjk fd;k tkrk gS rks R dk fcUnqiFk gS &

(1) 3x + 2y = xy (2) 3x + 2y = 6xy (3) 3x + 2y = 6 (4) 2x + 3y = xy

MATHSMATHSMATHS
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Ans. 1

Sol.

o P(h,0)

R(h,k)

A(2,3)

Q(0,k)

P, A, Q will be collinear

h 0 1

2 3 1 0

0 k 1



3h + 2k = hk
locus of R (h, k) will be

3x + 2y = xy

48. The value of 

22

x

2

sin x
dx

1 2






  is

22

x

2

sin x
dx

1 2






  dk eku gS &

(1) 4 (2*) 
4


(3) 

8


(4) 

2



Ans. 2

Sol.

22

x

2

sin x
I dx

1 2









Use king & Add

2
2

2

2I sin x dx






   = 2
2

2

0

s in x d x





I = 
4



MATHSMATHSMATHS
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49. Let g(x) = cos x2, f(x) = x , and  () be the roots of the quadratic equation 18x2 – 9x + 2 =

0. Then the area (in sq. unit) bounded by the curve y = (gof) (x) and the lines x = , x =  and y = 0 is

ekuk g(x) = cos x2, f(x) = x , rFkk  () f}?kkrh lehdj.k 18x2 – 9x + 2 = 0 ds ewy gSaA rks oØ y

= (gof) (x) rFkk js[kkvksa x = , x =  rFkk y = 0 }kjk f?kjs {ks=k dk {ks=kQy (oxZ bdkb;ksa esa) gS&

(1)  1
3 2

2
 (2)  1

2 1
2

 (3)  1
3 1

2
 (4)  1

3 1
2



Ans. 3

Sol. gof (x) = cosx

18x2 – x + 2 = 0

(6x – ) (3x – ) = 0

x , x
6 3

 
 

3

6

3 1
A cos x dx

2






 

50. For each t  R, let [t] be the greatest integer less than or equal to t. Then 
x 0

1 2 15
lim x ......

x x x 

      
              

(1) is equal to 120 (2) does not exist (in R)

(3) is equal to 0 (4) is equal to 15

izR;sd t  R ds fy, ekuk [t], t ls NksVk egre iw.kkZad gS] rks 
x 0

1 2 15
lim x ......

x x x 

      
              

(1) 120 ds cjkcj gS (2) (R esa) bldk vfLrRo ugha gS

(3) 0 ds cjkcj gS (4) 15 ds cjkcj gS

Ans. 1

Sol. x – 1 < [x]  x

1 1 1
1

x x x

   
        

1 1 x
x 1 x

x x x

   
        

use sandwich

MATHSMATHSMATHS
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x 0

1
lim x 1

x

 
  

Simillarly 
x 0

2
lim x 2

x

 
  







x 0

15
lim x 15

x

 
  

Ans = 1 + 2 + ..... + 15 = 120

51. If  
9

i
i 1

x 5 9


   and  
9

2

i
i 1

x 5 45


  , then the standard deviation of the 9 items x
1
, x

2
, ......, x

9
 is

;fn  
9

i
i 1

x 5 9


   rFkk  
9

2

i
i 1

x 5 45


   gS] rks ukS izs{k.kksa x
1
, x

2
, ......, x

9
 dk ekud fopyu gS &

(1) 2 (2) 3 (3) 9 (4) 4

Ans. 1

Sol. There is no effect on S.D. on shiffing of origin

x
i
 – 5 = x

i

ix 9

 
2

ix 45

  22
i i

x x
S.D.

9 9

 
    

 

 

= 

2
45 9

2
9 9

 
  
 

52. The integral  

2 2

25 3 2 3 2 5

sin x cos x
dx

sin x cos x sin x sin x cos x cos x  
  is equal to

lekdyu  

2 2

25 3 2 3 2 5

sin x cos x
dx

sin x cos x sin x sin x cos x cos x  
  cjkcj gS &

(1) 3

1
C

1 cot x



(2) 3

1
C

1 cot x





(3) 3

1
C

3(1 tan x)



(4) 3

1
C

3(1 tan x)






(Where C is a constant of integration)

MATHS
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(tgk¡ C ,d lekdyu vpj gS)

Ans. 4

Sol. Divide numberator & denominator by cos10x

2 6

5 2 3 2

tan x sec x dx

(tan x tan x tan x 1)  

   

2 6

2 23 2

tan x sec x dx

1 tan x 1 tan x 


 

2 6

23

tan x sec x dx

1 tan x


Put 1 + tan3x = t

2

1 dt
I

3 t
 

1
C

3t
  

3

1
C

3(1 tan x)
 



53. Let S = {t  R: f(x) = |x – | . (e|x| – 1) sin |x| is not differentiable at t}. Then the set S is equal to

(1) {} (2) {0, } (3)   (an empty set) (4) {0}

ekuk S = {t  R: f(x) = |x – | . (e|x| – 1) sin |x| tks ij vodyuh; ugha gS}, rsk leqPp; S cjkcj gS &

(1) {} (2) {0, } (3)   (,d fjDr leqPp;) (4) {0}

Ans. 3

Sol. We will check at x = 0, 

at x = 0
f'(0+) = 0
f'(0–) = 0

at x  = 

f'(+) = 0

f'(–) = 0

It is differentiable at x = 0, 

S = { } = 

MATHS
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54. Let y = y(x) be the solution o f the differential equation 
dy

sin x y cos x 4x
dx

  , x (0, )  . If y 0
2

 
 

 
,

then y
6

 
 
 

 is equal to

ekuk vody lehdj.k 
dy

sin x y cos x 4x
dx

  , x (0, )   dk y = y(x) ,d gy gSA ;fn y 0
2

 
 

 
 gS] rks

y
6

 
 
 

 cjkcj gS &

(1) 
28

9
  (2) 

24

9
  (3) 

24

9 3
 (4) 

28

9 3




Ans. 1

Sol.
dy

sin x 4cos x 4x
dx

 

d(ysin x) 4x dx 
4 sinx = 2x2 + C

x = 0, y = 
2


  C = – 

2

2



Put x = 
6



2 21
y 2

2 36 2

  
   

 

28
y

9

 


55. Let u
  be a vector coplanar with the vectors ˆ ˆ ˆa 2i 3j k  


 and ˆ ˆb j k 


. If u
  is perpendicular to a


 and

u.b 24
 , then 2| u |


 is equal to

ekuk u
  ,d ,slk lfn'k gS tks lfn'kksa ˆ ˆ ˆa 2i 3j k  


 rFkk ˆ ˆb j k 


 ds lkFk leryh; gSA ;fn u

 , a


 ij yacor~

gS rFkk u.b 24
 gS] rks 2| u |


 cjkcj gS &

(1) 256 (2) 84 (3) 336 (4) 315

Ans. 3

Sol.   u a a b   
 

    a.b a a.a b  
    

 2a 14b  


 ˆ ˆ ˆu 4i 8j 16k   


MATHS
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u.b 24
   1  

ˆ ˆ ˆu 4i 8 j 16k    


2| u | 16 64 256 336    


56. The length of the projection of the line segment joining the points (5, –1, 4) and (4, –1, 3) on the plane, x +

y + z = 7 is

fcUnqvksa (5, –1, 4) rFkk (4, –1, 3) dks feykus okys js[kk[k.M dk lery x + y + z = 7 ij Mkys x, iz{ksi dh yEckbZ

gS &

(1) 
1

3
(2) 

2

3
(3) 

2

3
(4) 

2

3

Ans. 2

Sol. �
A

B

 A (5,–1,4)

     B (4,–1,3)

 = angle between plane & line

 
 

 

ˆ ˆ ˆAB. i j k 2
cos 90

ˆ ˆ ˆ 6AB i j k

 
  

 





Req. length = | AB | cos


2 2
2

36
  

57. PQR is a triangular park with PQ = PR = 200m. A T.V. tower stands at the mid-point of QR. If the angles

of elevation of the top of the tower at P, Q and R are respectively 45º and 30º and 30º, then the height of

the tower (in m) is

PQR ,d f=kdks.kkdkj ikdZ gS ftlesa PQ = PR = 200m gSA QR ds e/; fcUnq ij ,d Vhoh Vkoj fLFkr gSA ;fn

fcUnqvksa P, Q, R ls Vkoj ds f'k[kj ds mUu;u dks.k Øe'k% 45º, 30º rFkk 30º gS rks Vkoj dh Å¡pkbZ (m esa) gS &

(1) 100 3 (2) 50 2 (3) 100 (4) 50

Ans. 3

MATHS
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Sol.
h

P

Q R

200 200

3h
S

3h

height of tower be h

 
2

2 23h (h) (200) 

h = 100

58. From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and

arranged in a row on a shelf so that the dictionary is always in the  middle. The number of such arrangements

is

(1) at least 500 but less than 750 (2) at least 750 but less than 1000

(3) at least 1000 (4) less than 500

6 fHkUu miU;klksa rFkk 3 fHkUu 'kCndksa'kksa esa ls 4 miU;klksa rFkk 1 'kCndks'k dks pqudj ,d iafDr esa ,d 'kSYQ ij bl

izdkj ltk;k tkuk gS fd 'kCn dks'k lnk e/; esa gksA bl izdkj ds foU;klksa dh la[;k gS &

(1) de ls de 500 ysfdu 750 ls de (2) de ls de 750 ysfdu 1000 ls de

(3) de ls de 1000 (4) 500 ls de

Ans. 3

Sol. 6C
4
 3C

1
 × 4!

= 1080

59. Let A be the sum of the first 20 terms and B be sum of the first 40 terms of the series 12 + 2.22 + 32 + 2.42

+ 52 + 2.62 + ...... If B – 2A = 100, then  is equal to

ekuk Js.kh 12 + 2.22 + 32 + 2.42 + 52 + 2.62 + ..... ds izFke 20 inksa dk ;ksx A gS rFkk izFke 40 inksa dk ;ksx B

gSA ;fn B – 2A = 100, rks  cjkcj gS &

(1) 464 (2) 496 (3) 232 (4) 248

Ans. 4

Sol. f(x) = 12 + 2(2)2 + 32 + .......... + 2(x)2

(12 + 22 + ....... + n2) + 2(22 + 42 + ........ + n2)

 
1 n

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

4
6 6

  
       

2n(n 1)
f (x)

2


 ; B – 2A = f(40) – 2f(20)

MATHS
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2 240 (41) 20 (21)
2

2 2

  
   

 
; 100  = 24800

 = 248

60. Let the orthocentre and centroid of a triangle be A(–3, 5) and B(3, 3) respectively. If C is the circumcentre

of this triangle, then the radius of the circle having line segment AC as diameter, is

ekuk ,d f=kHkqt dk yEc dsUnz rFkk dsUnzd Øe'k% A(–3, 5) rFkk B(3, 3) gSA ;fn bl f=kHkqt dk ifjdsUnz C  gS] rks

js[kk[k.M AC dks O;kl eku dj cuk, tkus okus o`r dh f=kT;k gS &

(1) 
5

3
2

(2) 
3 5

2
(3) 10 (4) 2 10

Ans. 1

Sol.

B divides AC in 2 : 1

3AB
AC

2
 ;

AC 3AB
r

2 4
 

3 40

4
 ;

5
3

2

 
  

 

MATHS


