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MATHEMATICS



1. The locus of a point which divides the line segment joining the point (0,–1) and a point on the
Parabola, x2 = 4y, internally in the ratio 1 : 2, is :
fcUnq (0,–1) r Fkk i j oy; Dx2 = 4y i j  fLFkr  , d fcanq dks feykus okys j s[ kk[ k.M dk 1 : 2 ds vuqi kr  esa var% foHkkt u dj us
okys fcUnq dk fcanqi Fk gS :
(A) x2 – 3y = 2 (B) 4x2 – 3y = 2 (C) 9x2 – 3y = 2 (D) 9x2 – 12y = 8

Sol. 4

B : (3h, 3k + 2)
lies on x2 = 4y
(3h)2 = 4(3k + 2)
9x2 = 12y + 8

2. For a > 0, let the curves C1 : y2 = ax and C2 : x2 = ay intersect at origin O and a pont P. Let the
line x = b ( 0 < b < a) intersect the chord OP and the x - axis at points Q and R, respectively. If

the line x = b bisects the area bounded by the curves, C1' and C2, and the area of OQR = 
1
2

, then

'a' satisfies the equation :
a > 0 ds fy, , ekuk oØ C1 : y2 = ax r Fkk C2 : x2 = ay ewyfcUnq O r Fkk , d fcUnq P i j  dkVr s gSaA ekuk j s[ kk x = b
( 0 < b < a) t hok OP r Fkk x-v{k dks Øe' k% fcUnqvksa Q r Fkk R i j  dkVr h gSA ; fn j s[ kk x=b oØksa C1 r Fkk C2 } kj k i fj c)

{ks=k dks l ef} Hkkft r  dj r h gS r Fkk OQR dk {ks=kQy = 
1
2

 gS 'a' ft l  l ehdj .k dks l ar q"V dj r k gS og gS %

(A) x6 – 12x3 + 4 = 0 (B) x6 – 6x3 + 4 = 0(C) x6 – 12x3 – 4 = 0(D) x6 + 6x3 – 4 = 0
Sol. 1



for p solve
x2 = ay & y2 = ax
x4 = a2 y2

x4 = a2 ax  x = a, y = a
P : (a,a)
area bounded by C1 & C2

Area = 
16 a a.
3 4 4  = 

2a
3

Now Q = (b,b)

21 b
2

 = 
1
2

b = 1
Now area bounded by
C1, C2 & x = 1 is
1 2

0

xax dx
a

 
   

  = 
21 a

2 3

 
2 a
3  – 

1
3a  = 

2a
6

2 a  – 
1
a  = 

2a
2

24 a
a

  = a2

4 a a 2  = a3

(a3 + 2)2 = 4a a
a6 + 4 + 4a3 = 16a3

a6 – 12a3 + 4 = 0

3. Which one of the following is a tautology ?
fuEu esa l s dkSu l k dFku , d i qu: fDr  gS \

(A)   P P Q Q   (B)   Q P P Q   (C)  P P Q  (D)  P P Q 

Sol. 1

          p q p q p p q p p q q q p p q p q p p q p q p p q

T T T T T T T T T T
T F F F T T F T T T
F T T F T F F F T F
F F T F T T F F F F

              



4. Let
f(x) = (sin(tan–1x) + sin(cot–1x))2 –1,

|x| > 1. If 
dy
dx  =    11 d sin f x

2 dx
  and

 y 3  = 6


, then  y 3  is equal to :

ekuk
f(x) = (sin(tan–1x) + sin(cot–1x))2 –1,

|x| > 1 gSA ; fn 
dy
dx  =    11 d sin f x

2 dx
  r Fkk

 y 3  = 6

gS, r ks  y 3  dk eku gS

(A) 
2
3


(B) 6


 (C) 
5
6


(D) 3


Sol. BONUS
f(x) = (sin(tan-1x) + sin(cot-1x))2 - 1
f(x) = (sin(tan-1x) + cos(tan-1x))2 - 1
f(x) = sin(2tan-1x) = y
sin-1(f(x)) = sin-1(sin(2tan-1x))
case - I
x < -1
sin-1 (f(x)) = - - 2 tan-1x

2dy
dx  = 

1d(sin (f(x))
dx



2y = -  - 2 tan-1x + c1
case - II
x > 1
sin-1 (f(x)) =  - 2tan-1x
2y =  - 2tan-1x + c2

y ( 3 ) = 6


x > 1

22 2 c
6 3
        

 
c2 = 0
y = (- 3 ) = ?
x < -1
2y = - - 2tan-1 (- 3 ) + c1

y = 1c
6 2 6
 

    



5. Let two points be A(1,–1) and B(0,2). If a point P(x',y') be such that the area of PAB = 5 sq.
units and it lies on the line, 3x + y – 4 = 0, then a value of  is :
ekuk A(1,–1) r Fkk B(0,2) nks fcUnq gSaA ; fn , d fcUnq P(x',y') bl  i zdkj  gS fd PAB dk {ks=kQy= 5 oxZ bdkbZ gS r Fkk
; g j s[ kk 3x + y – 4 = 0 i j  fLFkr  gS r ks   dk , d eku gS :
(A) –3 (B) 3 (C) 1 (D) 4

Sol. 2

let P : (a , 4 – 3a)    = 

a 4 3a 1
1| 1 1 1 |
2

0 2 1

 
  = 5

|a (–1–2) – (4 – 3a)(1 – 0 ) + 1(2 + 0 ) | = 10
|–3a – 4  + 3a + 2| = 10
|2 – 4| = 10  2 – 4 = 10
 = – 2
2 – 4 = –10    = 3

6. The shortest distance between the lines 
x 3

3


 = 
y 8

1



 = 
z 3

1


 and 
x 3 y 7 z 6

3 2 4
  

 


 is :

j s[ kkvksa 
x 3

3


 = 
y 8

1



 = 
z 3

1


 r Fkk 
x 3 y 7 z 6

3 2 4
  

 


 ds chp dh U; wur e nwj h gS :

(A) 
7 30
2

(B) 3 30 (C) 3 (D) 2 30

Sol. 2
a
  = <3,8,3>

b

 = <– 3, – 7, 6>

p

 = <3, – 1, 1>

q

 = <–3,2, 4>

p q
 

 = 

ˆˆ ˆi j k
3 1 1
3 2 4




 = <–6, 15, 3>

S.D. = 
   a b p q

p q

 



  

 

= 
   6,15, 3 . 6, 15,3

36 225 9

  

    = 
36 225 9
36 225 9

  

 
   = 

270
270


 = 270  = 3 30



7. If the equation, x2 + bx + 45 = 0 (bR) has conjugate complex roots and they satisfy

|z + 1| = 2 10 , then :

; fn l ehdj .k x2 + bx + 45 = 0 (bR) ds l a; qXeh l fEeJ ewy gS t ks |z + 1| = 2 10  dks l ar q"V dj r s gSa] r ks

(A) b2 – b = 42 (B) b2 + b = 72 (C) b2 + b = 12 (D) b2 – b = 30
Sol. 4

x2 + bx = 45 = 0 (b R)
has roots + i,  – i
sum of roots = – b = 2
product of roots = 45 = 2 + 2

|z + 1| = 2 10
( + 1)2 +2 = 40

2b 1
2

 
  
 

 + 45 – 
2b

2
 
 
 

 = 40

2b 1 b 45
4

    – 
2b
4

 = 40

b = 6

8. If a, b and c are the greatest values of 19CP, 20Cq and 21Cr respectively, then :
; fn a, b r Fkk c Øe' k% 19CP, 20Cq r Fkk 21Cr ds vf/kdr e eku gSa] r ks :

(A) 
a b c

10 11 21
  (B) 

a b c
11 22 21

  (C) 
a b c

11 22 42
  (D) 

a b c
10 11 42

 

Sol. 3
19CP, 20Cq and 21Cr
a = (19CP)max  a = 19C10 = 19C9
b = (20CP)max  b = 20C10
c = (21Cr)max  c = 21C10

  = 21C11

Now 
a
b  = 

19
9

20
10

C
C  = 

19!
9!10!  × 

10!10!
20!  = 

10
20  = 

1
2

×
11
11

b
c  = 

20
10

21
11

C
C  = 

20!
10!10! × 

11!10!
21!

 = 
11
21

 = 
11 2
21 2




a
b  = 

11
22

 & 
b 22
c 42


a : b : c : : 11 : 22 : 42

9. The mean and the standard deviation (s.d.) of 10 observations are 20 and 2 respectively. Each of
these 10 observations is multiplied by p and then reduced by q, where p  0 and q  0. If the new
mean and new s.d. become half of their original values, then q is equal to :
10 i zs{k.kksa ds ek/;  r Fkk ekud fopyu Øe' k% 20 r Fkk 2 gSaA bu 10 i zs{k.kksa esa l s i zR; sd dks p l s xq.kk dj us ds i ' pkr  i zR; sd
esa l s q de fd; k x; k] t gk¡ p 0 r Fkk q  0 gSA ; fn u,  ek/;  r Fkk ekud fopyu ds eku vi us ewy ekuksa ds vk/ks gSa] r ks
q dk eku gS :
(A) –10 (B) – 5 (C) 10 (D) –20



Sol. 4
If each observation is multiplied with p & then q is subtracted
New mean 1x  = px q
 10 = p(20) – q ...(A)
and new standard deviations.

2 = |p|1  1= |p|(B)  |p| = 
1
2

  p = 
1
2



If p = 
1
2

then q = 0 (from equation (A))

If p = 
1
2



q  = – 20

10. Let A and B two independent events such that P(A) = 
1
3  and P(B) = 6


. Then, which of the

following is TRUE ?

ekuk A r Fkk B nks , sl h Lor a=k ?kVuk, ¡ gS fd P(A) = 
1
3  r Fkk P(B) = 6


 gSa] r ks fuEu esa l s dkSu l k l R;  gS \

(A) P(A'/B') = 
1
3 (B) P(A/B) = 

2
3 (C)   P A / A B  = 

1
4

(D) P(A/B') = 
1
3

Sol. 4

P(A) = 
1
3  & P(B) = 

1
6

(A) P(A'/B') = 
 
 

P A ' B'
P B'


 = 

1 1 1 11 .
3 6 3 6

11
6

    
 


 = 

41
9

5
6

   
 

 = 
5.6
9.5  = 

2
3

(B) P(A/B) = 

1 1.
3 6
1
6

  = 
1
3

(C)  P A / A B  = 

1
3
5
9

 = 
3
5

(D) P(A/B') = 
 
 

P A B'
P B '


 = 

1 1 1.
3 3 6

11
6




 = 

6 1
18

6 1
6



  = 
1
3



11. Let y = y(x) be a solution of the differential equation,

2 dy1 x
dx

  + 21 y  = 0, |x| < 1

If 
1y
2

 
 
 

 = 3
2

, then 
1y
2

 
 
 

 is equal to :

ekuk y = y(x), vody l ehdj .k

2 dy1 x
dx

  + 21 y  = 0, |x| < 1 dk , d

gy gSA ; fn 
1y
2

 
 
 

 = 3
2

 gS, r ks  
1y
2

 
 
 

cj kcj  gS :

(A) 
1
2 (B) 

1
2

 (C) 3
2

 (D) 3
2

Sol. BONUS

2

dy

1 y
  = 2

dx

1 x





sin–1y + sin–1x = 

3


 + 6


 =   
2


 

Now sin–1(y) – 
4


 = 
2


  sin–1y = 
3
4

 (Not possible)

12. If c is a point at which Rolle's theorem holds for the function, f(x) = 
2

e
xlog

7x
  
  
 

 in the interval

[3,4], where   R, then f"(c) is equal to :

; fn c , d fcUna gS ft l  i j ] vUr j ky [3,4] esa] Qyu f(x) = 
2

e
xlog

7x
  
  
 

 i j  j ksys i zes;  ykxw gksr k gS] t gk¡   R gS,

r ks  f"(c) cj kcj  gS  :

(A) 
1
12

 (B) 3
7

(C) 
1

24


(D) 
1

12
Sol. 4

f(C) = f(D) for Rolle's

 
9ln
21
  

 
 

= ln
16

28
  

 
 

= 
9
21
 

 = 
16

28
 

36 + 4 = 48 + 3
 = 12

f'(x) =  
2

2

x 12
x x 12







f'(c) = 0  x = 12   c = 12

f"(c) = 
1

12

13. Let f: R  R be such that for all x  R (21 + x + 21 – x), f(x) and (3x + 3–x) are in A.P., then the
minimum value of f(x) is :
ekuk f: R  R bl  i zdkj  gS fd l Hkh  x  R ds fy,  (21 + x + 21 – x) , f(x) r Fkk (3x + 3–x) , d l ekar j  j s.kh esa gS] r ks
f(x) dk U; wur e eku gS :
(A) 2 (B) 4 (C) 0 (D) 3

Sol. 4
(21 + x + 21 – x), f(x), (3x + 3–x) are in A.P.

2f(x) = 2.2x + x
2
2

 + 3x + x
1
3

2f(x) = 
x

x
12 2
2

 
 

 
 + 

x
x

13
3

 
 

 
2f(x)   6
f(x)  3

14. For which of the following ordered pairs (, ), the system of linear equations
x + 2y + 3z = 1
3x + 4y + 5z = 
4x + 4y + 4z = 
is inconsistent ?
fuEu esa l s fdl  Øfer  ; qXe (, ) ds fy,  j Sf[ kd l ehdj .k fudk;
x + 2y + 3z = 1
3x + 4y + 5z = 
4x + 4y + 4z = 
vl axr  gS ?
(A) (1,0) (B) (4,6) (C) (3,4) (D) (4,3)

Sol. 4

 =  

1 2 3
3 4 5
4 4 4

 1(16–20) – 2(12– 20) + 3(12– 16)
= – 4 + 16 – 12 = 0
1 0,  0

1 = 

1 2 3
4 5
4 4




  0

= – 4 – 2(4 – 5) +3(4 – 4)  0
 –4 – 8 + 10 + 12 – – 12  0
4 – 2   4
2 –  2
Check option



15. If  2/33 6

cos xdx

sin x 1 sin x
  = f(x)(1+sin6x)1/+ c where c is a constant of integration, then f

3
 

  
 

  is

equal to :

; fn  2/33 6

cos xdx

sin x 1 sin x
  = f(x)(1+sin6x)1/+ c gS] t gk¡ c , d l ekdyu vpj  gS] r ks f

3
 

  
 

  dk eku gS :

(A) 
9
8

 (B) -2 (C) 
9
8 (D) 2

Sol. 2
sinx = t

 2/33 6

dt

t 1 t
 7

= 
2/3

7
6

dt

1t 1
t

  
 



6
1 1
t

  = z3

= 
2

2
3z dz
6 z  = 

1 dz
2

  = 
1/3

6
1 11
2 sin x
  

 
 

 + C

=  1/36
2

1 1 sin x
2sin x


  + C

f(x) = 21 cosec x
2

  &  = 3

f
3
 

  
 

 = 
1 43. .
2 3

 
 
 

 = – 2

16. Let the volume of a parallelopiped whose coterminous edges are given by u
  = ˆˆ ˆi j k   ,

ˆˆ ˆv i j 3k  
  and w

  = ˆˆ ˆ2i j k   be 1 cu. unit. If  be the angle between the edges u
  and w

 , then
cos can be :

ekuk , d l ekur j  "kV~Qyd] ft l ds , d gh ' kh"kZ l s gksdj  t kus okys fdukj s u
  = ˆˆ ˆi j k   , ˆˆ ˆv i j 3k  

  r Fkk

w
  = ˆˆ ˆ2i j k   } kj k i znr  gSa] dk vk; r u 1 ?ku bZdkbZ gSA ; fn fdukj ksa u

  r Fkk w
  ds chp dk dks.k  gS r ks cos gks l dr k

gS :

(A) 
5
7

(B) 
7

6 6 (C) 
5

3 3 (D) 
7

6 3



Sol. 4

u 1,1, 


v 1,1,3


w 2,1,1


volume = u v w  
  

 = 1 = 

1 1
| 1 1 3 |
2 1 1



 = 2 or  = 4
For  = 2

cos = 
2 1 2

6 6
 

 = 
5
6

for = 4

cos = 
2 1 4

6 18
 

 =
7

6 3

17. The inverse function of f(x) = 
2x 2x

2x 2x
8 8
8 8








, x (–1,1), is

f(x) = 
2x 2x

2x 2x
8 8
8 8








, x (–1,1) dk O; qRØe Qyu gS_____

(A)  8 e
1 1 xlog e log
4 1 x

 
  

(B) e
1 1 xlog
4 1 x

 
  

(C)  8 e
1 1 xlog e log
4 1 x

 
  

(D) e
1 1 xlog
4 1 x

 
  

Sol. 1

f(x) = 
2x 2x

2x 2x
8 8
8 8








, x (–1,1)   y = 

4x

4x
8 1
8 1




84xy + y = 84x – 1   84x(y – 1} = - 1 – y

84x = 
y 1
1 y

   4x = 8

y 1log
1 y
 
  

x = 8
1 1 ylog
4 1 y

 
  

  f–1(x) = 8
1 1 xlog
4 1 x

 
  



18.

21/x2

2x 0

3x 2lim
7x 2

 
   

 is equal to :

21/x2

2x 0

3x 2lim
7x 2

 
   

 cj kcj  gS :

(A) 2
1
e

(B) e2 (C) e (D) 
1
e

Sol. 1
21/x2

2x 0

3x 2lim
7x 2

 
   

 (1)

eL

L = 
2

2 2x 0

3x 2 1lim 1
7x 2 x

 
   

= 2x 0

4lim
7x 2




 = – 2  e–2

19. Let the line y = mx and the ellipse 2x2 + y2 = 1 intersect at a point P in the first quadrant. If the

normal to this ellipse at P meets the co-ordinate axes at 
1 ,0

3 2
 
 
 

 and (0,), then  is equal to

ekuk j s[ kk y = mx r Fkk nh?kZòÙk 2x2 + y2 = 1 i zFke pr qFkkZa' k esa fLFkr  , d fcUnq P i j  dkVr s gSA ; fn bl  nh?kZòr  dk P

i j  vfHkyac] funsZ' kkad v{kks dks Øe' k% 
1 ,0

3 2
 
 
 

 r Fkk (0,) i j  feyr k gS] r ks  dk eku gS

(A) 
2
3 (B) 

2
3

(C) 
2
3 (D) 

2 2
3

Sol. 2
Let P be (x1, y1)

Equation of normal at P is 
1 1

x y 1
2x y 2

  

It passes through 
1 ,0

3 2
 
 
 

  
1

1
6 2x


 = 
1
2

   x1 = 
1

3 2

So y1 = 
2 2
3

(as P lies in Ist quadrant)

so  = 1y
2

 = 
2
3



20. Let f(x) = xcos–1(–sin|x|), x ,
2 2
  

  
 

, then which of the following is true ?

(A) f'(0) = 
2


 (B) f is not differentiable at x = 0

(C) f' is decreasing in ,0
2
 

 
 

 and increasing in 0,
2
 

 
 

(D) f' is increasing in ,0
2
 

 
 

 and decreasing in 0,
2
 

 
 

ekuk f(x) = xcos–1(–sin|x|), x ,
2 2
  

  
 

gS, r c fuEu esa l s dkSul k l R;  gS ?

(A) f'(0) = 
2




(B) x=0 i j  f vodyuh;  ugh gS

(C) f', ,0
2
 

 
 

 esa âkl eku r Fkk 0,
2
 

 
 

esa o/kZeku gS

(D) f', ,0
2
 

 
 

 esa o/kZeku r Fkk 0,
2
 

 
 

 âkl eku gSA

Sol. 3

f'(x) = x( – cos–1(sin|x|)) =  1x sin sin x
2

      
  

 = x x
2
 
 

 

f(x) = 

x x x 0
2

x x x 0
2

  
   

  


      

f'(x) = 

2x x 0
2

2x x 0
2


 


  



f'(x) is increasing in 0,
2
 

 
 

 and decreasing in ,0
2
 

 
 



21. An urn contains 5 red marbles, 4 black marbles andd 3 white marbles, then the number of ways
in which 4 marbles can be drawn so that at the most three of them are red is :
, d dy ' k esa 5 yky ekcZy] 4 dkys ekcZy r Fkk 3 l Qsn ekcZy gSa] r ks bl esa l s 4 ekcZy bl  i zdkj  fudkyr s r kfd muesa l s
vf/kd l s vf/kd r hu yky j ax ds gksa] ds r j hdksa dh l a[ ; k gS

Sol. 490
5R + 4B + 3W

0 R
4 U
 
 
 

 + 
1 R
3 U
 
 
 

 + 
2 R
2 U
 
 
 

 + 
3 R
1 U
 
 
 

= 7C4 + 5C1.7C3 + 5C2. 7C2 + 5C3
7C1  = 490

22. The least positive value of 'a' for which the equation, 2x2 + (a – 10)x + 
33
2

 = 2a has real roots

is ...........

'a'  dk og U; wur e /kukRed eku] ft l ds fy,  l ehdj .k 2x2 + (a – 10)x + 
33
2

 = 2a ds okLr fod ewy gS] gS

...........
Sol. 8

2x2 + (a – 10)x + 
33
2

 = 2a

D  0

 (a – 10)2 – 
334.2. 2a
2

 
 

 
 0   a2 + 100 – 20a – 132 + 16a  0

a2 – 4a – 32  0  (a – 8)(a + 4)  0
a  – 4   a  8

23. The sum  
20

k 1

1 2 3 .... k


     is

; ksxQy   
20

k 1

1 2 3 .... k


     gS

Sol. 1540

 20

k 1

k k 1
2


    = 

20 20
2

k 1 k 1

1 k k
2  

 
 
 
 
   use formula  = 1540

24. The number of all 3 × 3 matrices A, with enteries from the set {–1,0,1} such that the sum of the
diagonal elements of AAT is 3, is .............
, sl s l Hkh 3 × 3 vkO; wgksa A  dh l a[ ; k] ft uds vo; o l eqPp;  {–1,0,1} l s gSa r Fkk AAT ds fod.kZ ds vo; oksa dk ; ksxQy
3 gS] gS...........

Sol. 672
Let

A = ii 3 3
A a


   

tr(AAT) = 3
2
11a  + 2

12a  + 2
13a  + 2

21a  + ....... + 2
33a  = 3



possible cases

0,0,0,0,0,0,1,1,1 1
0,0,0,0,0,0,1,1, 1 1
0,0,0,0,0,0,1,1, 1 3
0,0,0,0,0,0, 1,1, 1 3

 
  


  
   

 9C6 × 8 = 84×8 = 672

25. Let the normal at a point P on the curve y2 – 3x2 + y + 10 = 0 intersect the y - axis at 
30,
2

 
 
 

. If

m is the slope of the tangent at P to the curve, then |m| is equal to .....

ekuk oØ y2 – 3x2 + y + 10 = 0 ds fcUnq P i j  [ khapk x; k vfHkyc] y - v{k dks 
30,
2

 
 
 

 i j  dkVr k gSA ; fn P i j  oØ

dh Li ' kZ j s[ kk dk <ky m gS] r ks |m| cj kcj  gS...........
Sol. 4

P   (x1, y1)

2yy' – 6x + y' = 0  y' = 1

1

6x
1 2y
 
   

1

1

3 y
2

x

  
 

  
 

 = 1

1

1 2y
6x

 
   
 

9– 6y1 = 1 + 2y1  y1 = 1
 x1 = ±2

 slope of tangent = 
12
3

 
 
 

=±4
 |m| = 4




