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MATHEMATICS



1. In the expansion of 
16

x 1
cos xsin
    

, if I1 is the least value of the term independent of x when

8 4
 
    and I2 is the least value of the term independent of x when 

16 8
 

   , then the

ratio I2 : I1 is equal to :

16
x 1

cos xsin
    

 ds i zl kj  esa] ; fn x l s Lor a=k i n dk fuEur e eku I1 gS t c 
8 4
 
    r Fkk x l s Lor a=k i n dk

fuEur e eku I2 gS t c 
16 8
 

   , r ks vuqi kr  I2 : I1 cj kcj  gS :

(1) 1 : 16 (2) 8 : 1 (3) 1 : 8 (4) 16 : 1
Sol. 4

88
16

9 8
x 1

T C
cos xsin

  
       

 
8

16
8

1
C

sin cos
 

    

 
16 8

8
8

C .2

(sin2 )

if ,
8 4
    
 

  2 ,
4 2
    
 

8
1 C8

16 .2

if ,
16 8
    

 
    2 ,

8 4
    
 

16 8
8

2 8

C .2

(1 / 2)
  = 16 8 4

8C .2 .2

2

1


  = 42  = (16 : 1)

2. Let a function f : [0, 5]  R be continuous f(1) = 3 and F be defined as :

x
2

1

F(x) t g(t)dt  , where g(t) = 
t

1

f(u)du
Then for the function F, the point x = 1 is :
(1) a point of inflection (2) a point of local minima
(3) not a critical point. (4) a point of local maxima

ekuk , d Qyu f : [0, 5]  R l ar r  gS] f(1) = 3 gS r Fkk F, 
x

2

1

F(x) t g(t)dt  , } kj k i j Hkkf"kr  gS] t gk¡ g(t) =

t

1

f(u)du



gS] r ks Qyu F ds fy, ] fcUnq x = 1 , d  :
(1) Økafr d fcUnq ugha gSA
(2) LFkkuh;  fuEfu"B fcUnq gSA
(3) ufr  i fj or Zu (inflection) fcUnq gSA
(4) LFkkuh;  mfPp"B fcUnq gSA

Sol. 2

x
2

1

F(x) t g(t)dt 
x

1

g(t) f (u) du 

F (x) = x2. g(x) g'(t) f(t)

F '(1) 1.g(1) 0 

2F ''(x) 2xg(x) x .f(x) 

F ''(1) 2g(1) f(1)   = 0 + 3 = 3
Local Minima

3. Let [t] denote the greatest integer  t and 
x 0

4
lim x A

x

 
  

. Then the function, f(x) = [x2] sin (x)

is discontinuous, when x is equal to :

ekuk [t] egÙke i w.kkZad  t dks n' kkZr k gS r Fkk 
x 0

4
lim x A

x

 
  

gSA r ks Qyu f(x) = [x2] sin (x) vl ar r  gS] t c x

cj kcj  gS :

(1) A 21

(2) A 1

(3) A 5

(4) A
Sol. 2

x 0
Lim
  

4 4
x –

x x

  
    

x 0
Lim
  

4
4 x

x

  
     

4 – 0 × finite
A = 4
f(n) = [x2] sin (x)
In option 1, 3, 4 values are integer and Integral Multiple of  in sine is always zero.

 f(x) is disc. at A 1



4. If A = [x  R : |x| < 2] and
B = {x  R : |x – 2|  3} ; then :
; fn A = [x  R : |x| < 2] r Fkk
B = {x  R : |x – 2|  3}, r ks  :

(1) A B [–1,2) 
(2) B – A = R – (–2, 5)

(3) A B (–2,–1) 

(4) A B R –(2,5) 
Sol. 2

A {x (–2,2)} 

B {| x–2| 3} 
  x – 2   3 U x – 2   – 3

2–2 –1 5
x 5  U x  – 1

5. Let an be the nth term of a G.P. of positive terms. If 
100

2n 1
n 1

a 200


  and 
100

2n
n 1

a 100


 , then

200

n
n 1

a

  is equal to :

ekuk /kukRed i nksa dh , d xq.kksÙkj  Js<+h dk n oka i n an gSA ; fn 
100

2n 1
n 1

a 200


  r Fkk  
100

2n
n 1

a 100


 ] r ks 
200

n
n 1

a



cj kcj  gS :
(1) 175 (2) 225 (3) 300 (4) 150

Sol. 4

100

2n 1
n 1

a 200




3 5a a .......  + 201a  = 200

2 4a a .........   + a200 = 100

So
2 4 200ar ar ......... ar 200  

2 2 198ar (1 r .......... r )   = 200 .....(i)

and
3 199ar ar ............. ar 100  
2 198ar(1 r ........... r )   = 100 ....(ii)

200

n 1 2 200
n 1

a a a ........... a


  

= a  + ar ............  ar199



 

200{r –1}
a

r 1

using eq. (i)
200{2 1}

a.2 100
3




a (2100 – 1)= 150

a = 200
150

2 1
200

200
n 200

n 1

150
a (2 1)

2 1

  


= 150

6. If 10 different balls are to be placed in 4 distinct boxes at random, then the probability that
two of these boxes contain exactly 2 and 3 balls is :
; fn 10 fHkUu xsansa] 4 fHkUu cDl ksas esa ; knP̀N; k j [ kh t kuh gS] r ks buesa l s nks cDl ksa esa ek=k 2 r Fkk 3 xsanksa ds gksus dh
i zkf; dr k gS %

(1) 11
965

2
(2) 10

965

2
(3) 10

945

2
(4) 11

945

2
Sol. 3

4 5
5 2

10

5!
10C C 2

2!3!

4

  
 =  12 10

3780 945
2 2



7. If 2 2
dy xy
dx x y


  ; y (1) = 1 ; then a value of x satisfying y (x) = e is :

; fn 2 2
dy xy
dx x y


  ; y (1) = 1 gS] r ks y (x) = e dks l Ur q"V dj us okyk x dk , d eku gS :

(1) 2 e (2) 
1

3 e
2

(3) 3 e (4) 
e

2
Sol. 3

2 2
dy xy
dx x y




y = vx

dy dv
v x

dx dx
 

2

2 2 2
dv vx

v x
dx x v x

 


= 
3

2
1 v v

1 v

 



2

3
(1 v )dv dx

–
xv






– 2
1

nv – nx C
2v

      a + y = e

2

2
x

– – nx C
2y

    x 3 e

x = 1, y = 1   C = – 
1
2

8. The following system of linear equations
7x + 6y – 2z = 0
3x + 4y + 2z = 0
x – 2y – 6z = 0, has
(1) Infinitely many solutions, (x, y, z) satisfying y = 2z.
(2) Infinitely many solutions, (x, y, z) satisfying x = 2z.
(3) No solutions
(4) Only the trivial solution.
fuEufyf[ kr  j sf[ k;  l ehdj .kksa
7x + 6y – 2z = 0
3x + 4y + 2z = 0
x – 2y – 6z = 0, dh fudk;  j [ kr h gS
(1) vuUr  : i  l s dbZ gy , (x, y, z) gS t ks y = 2z dks l Ur q"V dj r s gSA
(2) vUkur  : i  l s dbZ gy , (x, y, z) gS t ks x = 2z dks l Ur q"V dj r s gSA
(3) dksbZ gy ugh
(4) dsoy r qPN (trivial) gy

Sol. 2

7 6 2
3 4 2
1 –2 –6



 = 0

7{–24 4}–6{–18 –2}–2{–6, – 4}
 = – 140 + 120 + 20 = 0
Also 1, 2, 3 are zero
Infinite Solutions
from equation (i) + 3 equation (iii)
10 x – 20 z = 0
x = 2z.

9. Let a, b  R a 0  be such that the equation, ax2 – 2bx + 5 = 0 has a repeated root , which is
also a root of the equation, x2 – 2bx – 10 = 0. If  is the other root of this equation, then
2 + 2 is equal to :
ekuk a, b  R, a 0  bl  i zdkj  gSa fd l ehdj .k ax2 – 2bx + 5 = 0 dk i quj kòÙk ewy gS] t ks l ehdj .k
x2 – 2bx – 10 = 0 dk Hkh , d ewy gSA ; fn  bl  l ehdj .k dk nwl j k ewy gS] r ks 2 + 2 cj kcj  gS :
(1) 24 (2) 25
(3) 26 (4) 28

Sol. 2



ax – 2bx + 5 = 0  2 
4b2 - 4a.5 = 0

x – 2bx – 10 = 0  2 
b2 = 5a

2a –2 b 5 0   

2 –2 b 10 0   
–      +      +
________________________

(a – 1) 2 + 15 = 0
(a – 1) 5a + 15 a2 = 0
20 a2 – 5a = 0
5a(4a – 1) = 0

a = 
1
4

 b2 = 
5
4

 +  = 2b
2 + 2 + 2 = 4b2 = 5
2 + 2 = 5 - 2(-10) = 25

10. The length of the minor axis (along y - axis) of an ellipse in the standard form is 
4

3
. If this

ellipse touches the lines, x + 6 y = 8, then its eccentricity is :

ekud : i  esa , d nh?kZòÙk ds y?kq v{k (y - v{k ds vuqfn' k) dh yEckbZ 
4

3
 gSA ; fn nh?kZòÙk] j s[ kk x + 6 y = 8 dks

Li ' kZ dj r k gS] r ks bl dh mRdsUnzr k gS :

(1) 
1 11
3 3

(2) 
1 5
2 3

(3) 
5
6

(4) 
1 11
2 3

Sol. 4

2b = 
4

3
   b = 

2

3

y = 
x 4

–
6 3
     mx ±  2 2 2a m b

m = – 
1
6

a2m2 + 
4
3

 = 
16
9

 a2 = 16

e2 = 1 – 
4 / 3
16

 = 1 – 
1

12
  e = 

11
12



11. If one end of a focal chord AB of the parabola y2 = 8x is at 
1

A , – 2
2

 
   , then the equation of

the tangent to it at B is :

; fn i j oy;  y2 = 8x dh , d ukfHk t hok AB dk , d Nksj  
1

A , – 2
2

 
    i j  gS] r ks B i j  bl dh Li ' kZ&j s[ kk dk l ehdj .k

gS %
(1) x – 2y + 8 = 0
(2) 2x + y – 24 = 0
(3) x + 2y + 8 = 0
(4) 2x – y –24 = 0

Sol. 1
2y 8x A(1/2, – 2)

a = 2 4t1 = -2
t1 = – 1/2

t1 t2 = – 1
t2 = 2   B (8, 8)

  8y = 4(x + 8)
2y = x + 8
x – 2y + 8 = 0

12. Given : f(x) = 

1
x , 0 x

2
1 1

, x
2 2

1
1 x , x 1

2


 


 

   

 and g(x) = 
2

1
x , x R

2
 

    . Then the area (in sq. units) of

the region bounded by the curve, y = f(x) and y = g(x) between the lines, 2x = 1 and 2x =

3 , is :

fn; k gS : f(x) = 

1
x , 0 x

2
1 1

, x
2 2

1
1 x , x 1

2


 


 

   

    r Fkk g(x) = 
2

1
x , x R

2
 

    r ks j s[ kkvksa 2x = 1 r Fkk 2x = 3  ds

chp] oØksa y = f(x) r Fkk y = g(x) } kj k i zfr c)  {ks=k dk {ks=kQy (oxZ bdkb; ksa esa) gS :

(1) 
1 3
2 4
 (2) 

1 3
–

2 4
(3) 

1 3
3 4
 (4) 

3 1
–

4 3
Sol. 4



Required area = Area of trapezium ABCD - 
23 /2

1/2

1
x dx

2
  
 

= 

3
3 2

1
2

1 3 1 1 3 1 1
1 x

2 2 2 2 3 2

                          

= 
3 1
4 3



13. If p  (p ^ ~ q) is false, then the truth values of p and q are respectively :
; fn p  (p ^ ~ q) vl R;  gS] r ks p r Fkk q ds Øe' k% l R; eku gSa :
(1) T, F
(2) T, T
(3) F, F
(4) F, T

Sol. 2

 p q ~ q p ~ q p p ~ q

T T F F F

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

  



14. If z be a complex number satisfying |Re(z)| + |Im (z)| = 4, then |z| cannot be :
; fn z , d , sl h l fEeJ l a[ ; k gS t ks |Re(z)| + |Im (z)| = 4 dks l Ur q"V dj r h gS] r ks |z| ugha gks l dr k :

(1) 7 (2) 10 (3) 8 (4) 
17
2

Sol. 1
z = x + iy
|x| + |y| = 4

Minimum value of |z| = 2 2
Maximum value of |z| = 4

z 8, 16   

So |z| can’t be 7

15. Let f and g be differentiable function on R such that fog is the identity function. If for  some a,
b  R g(a) = 5 and g(a) = b, then f’(b) is equal to :
ekuk R i j  vodyuh;  Qyu f r Fkk g bl  i zdkj  gS fd fog r Rl ed Qyu gSA ; fn fdl h a, b,  R ds fy,  g(a) = 5 r Fkk
g(a) = b gSa] r ks f’(b) cj kcj  gS :

(1) 5 (2) 
1
5

(3) 
2
5

(4) 1

Sol. 2
f(g(x)) = x
f (g(x)). g (x) = 1
x = a
f (g(a)) – g (a) = 1
f(b) = 1/5

16. If 2
d

cos (tan2 sec2 )




      tan  + 2 loge |f()| + C where C is a constant of integration, then

the ordered pair (, f()) is equal to :

; fn 2
d

cos (tan2 sec2 )




      tan  + 2 loge |f()| + C gS] t gk¡ C , d l ekdyu vpj  gS] r ks Øfer  ; qXe

(, f()) cj kcj  gS :
(1) (1, 1+tan) (2) (–1, 1+tan) (3) (–1, 1–tan) (4) (1, 1–tan)

Sol. 2

2

2

2 2

sec d

2 tan 1 tan

–tan 1 tan

 
   

 
   



  
2 2

2
sec (1 tan )d

(1 tan )

   

 



  
2 2sec (1 tan )d
(1 tan )
   

 
tan  = t

1 t
dt

1 t

   = 

2
–1 dt

1 t



= – t + 2 ln (1 + t) + C
= – tan + + 2 log(1 + tan) + C
  = – 1 and f(x) = 1 + tan

17. A random variable X has the following probability distribution :
X : 1 2 3 4 5
P(X) : K2 2K K 2K 5K2

Then P(X > 2) is equal to :
, d ; knf̀PNd pj  X dk i zkf; dr k caVu fuEu gS :
X : 1 2 3 4 5
P(X) : K2 2K K 2K 5K2

r ks P(X > 2) cj kcj  gS :

(1) 
1
36

(2) 
7

12
(3) 

23
36

(4) 
1
6

Sol. 3

ip  = 1  6k2 + 5k = 1

6k2+ 5k – 1 = 0
6k2 + 6k – k – 1 = 0
(6k – 1) (k + 1) = 0

 k = – 1(rejected) ; k = 
1
6

p(x > 2) = k + 2k + 5k2

= 
1 2 5
6 6 36
   = 

6 12 5
36

 
 = 

23
36

18. Let a – 2b + c = 1. If 
x a x 2 x 1

f(x) x b x 3 x 2
x c x 4 x 3

  
   

  

, then :

ekuk a – 2b + c = 1 gSA ; fn 
x a x 2 x 1

f(x) x b x 3 x 2
x c x 4 x 3

  
   

  

 gS] r ks :

(1) f (–50) 501 (2) f (50) 1 (3) f (–50) –1 (4) f (50) –501



Sol. 2
Apply R1 = R1 + R3 – 2R2

 f(x) = 

1 0 0
x b x 3 x 2
x c x 4 x 3
  
  

  f(x) = 1  f(50) = 1

19. If 
n 2n

n 0

x (–1) tan



   and 

2n

n 0

y cos



  , for 0 <  < 

4


, then :

; fn 0 <  < 
4


 ds fy,  
n 2n

n 0

x (–1) tan



   r Fkk 

2n

n 0

y cos



   gSa] r ks :

(1) x (1 – y) = 1 (2) y (1 – x) = 1 (3) y (1 + x ) = 1 (4) x (1 + y) = 1
Sol. 2

n 2n

n 0

x (–1) .tan



 

= 2 41– tan tan 

x = 2
1

1 tan 
   x = cos 2 

y = 1 + cos2 + ..........

= 
2

2
1

cosec
1 cos

 
 

  y(1 – x) = cosec2  (1 – cos 2)= 1

20. If x = 2 sin  – sin 2 and y = 2 cos  – cos 2, [0, 2 ]   , then 
2

2
d y

dx
 at  =  is :

; fn x = 2 sin  – sin 2 r Fkk y = 2 cos  – cos 2, [0, 2 ]    gSa] r ks  = i j  
2

2
d y

dx
 dk eku gS %

(1) 
3
2

(2) 
3
4

(3) 
3
8

 (4) 
3
4



Sol.
dy

–2sin 2sin2
d

   


,  
dx

2cos –2cos2
d

  


dy sin2 – sin
dx cos – cos2

 


 
 = 

3
2cos .sin / 2

2
2sin3 / 2.sin / 2




 

= cot 
3
2


2
2

2
d y 3 3 d

–cosec . .
2 2 dxdx

 
    

–3 / 2
–2–2

 = 
3
8

  [No Ans. Matching]



21. Let a
 , b


 and c

  be three vectors such that | a| 3
 , |b| 5


, b.c 10
   and the angle between b



and c
  is 

3


. If a
  is perpendicular to the vector b c

  , then  a b c 
 

 is equal to _______.

ekuk r hu l fn' k a
 , b


 r Fkk c

  bl  i zdkj  gS fd | a| 3
 , |b| 5


, b.c 10
   r Fkk b


 vkSj  c

  ds chp dk dks.k 
3


 gSA

; fn a
 , l fn' k b c

    i j  yEcor  gS] r ks  a b c 
 

 cj kcj  gS _______À

Sol. 30

b.c
 

 = 10

 b c cos
3
 

 
 

 
 = 10  

1
5. c . 10

2



  c


 = 4

Also,  a. b c
 

 = 0

 a b c 
 

 = a b c sin
2
 

  
 

 

3 b c sin 1
3


 
 

 = 
3

3 5 4
2

    = 30

22. If the curves, x2 – 6x + y2 + 8 = 0 and x2 – 8 y + y2 + 16 – k = 0, ( k > 0) touch each other
at a point, then the largest value of k is _______________.
; fn oØ x2 – 6x + y2 + 8 = 0 r Fkk x2 – 8 y + y2 + 16 – k = 0, ( k > 0) , d nwl j s dks , d fcUnq i j  Li ' kZ
dj r s gSa] r ks k vf/kdr e eku gS....................A

Sol. 36

Two circle touches each other if C1C2 = 1 2r r

Distance between C2(3,0) and C1(0,4) is either k 1  or k 1  (C1C2 =5)

 k 1 5   or k 1  = 5  k = 16 or k = 36

23. If the distance between the plane, 23x – 10y – 2z + 48 = 0 and the plane containg the lines

x 1 y 3 z 1
2 4 3
  

   and 
x 3 y 2 z 1

( R)
2 6
  

  


is equal to 
k

633
, then k is equal to

; fn l er y 23x – 10y – 2z + 48 = 0 r Fkk j s[ kkvksa 
x 1 y 3 z 1

2 4 3
  

   vkSj  
x 3 y 2 z 1

( R)
2 6
  

  


dks var foZ"V dj us okys l er y ds chp dh nwj h 
k

633
 gS] r ks k cj kcj  gS.............A



Sol. 3
distance between (-1,3,1) and Plane

is 2 2 2

23 30 2 48 3

63323 10 2

   


 
k = 3

24. The number of terms common to the two A.P.’s 3, 7, 11, ..... 407 and 2, 9, 16......, 709 is
nks l aekr j  Jsf<+; ksa 3, 7, 11, ..... 407 r Fkk 2, 9, 16......, 709 esa mHk; fu"B (common) i nksa dh l a[ ; k gS..........A

Sol. 14
3, 7, 11, ............ 407 d = 4
2, 9, 16  ............ 709 d = 7
1st term commom of both series = 23

c.d = 28
407 = 23 + (n – 1) 28

384
1 n

28
 

n = 14.

25. If Cr = 25
rC  and 0 1 2C 5.C 9.C ....    + (101) . C25 = 252 .k,  then k is equal to ________.

; fn Cr = 25
rC  r Fkk 0 1 2C 5.C 9.C ....    + (101) . C25 = 252 .k,  r ks k cj kcj  gS ________ A

Sol. 51

 
25

5
r

r 0

4r 1 C



  = 
25

25
r

r 0

4 r. C

  + 

25
25

r
r 0

C



= 
25

24 25
r 1

r 1

25
4 r C 2

r 


   = 
25

24
r 1

r 1

100 C 

  + 225

= 100. 224 + 225 = 225(50 +1) = 51.225




