
1. If f(x) =  





















1x
2

1
x–1

2

1
x

2

1

2

1
x0x

 

 g(x) = 

2

2

1
–x 








 then find the area bounded by f(x) and g(x) from x = 

2

1
 to x = 

2

3
.  

;fn f(x) =  





















1x
2

1
x–1

2

1
x

2

1

2

1
x0x

 

 g(x) = 

2

2

1
–x 








 rc f(x) rFkk g(x) ds }kjk x = 

2

1
 ls x = 

2

3
rd ifjc} {ks=kQy Kkr dhft;sA  .  

 (1) 
3

1
–

4

3
    (2) 

3

1

4

3
     (3) 2 3     (4) 3 3    

Ans. (1) 

Sol. 
C( 2/3 ,1– 2/3 ) 

 







2

1
,

2

1
 

D 

B 








0,

2

1
A  

x = 
2

3
 

( 2/3 ,0) 

 

Required area = Area of trapezium ABCD –  







2/3

2/1

2

2

1
–x dx 

vHkh"V {ks=kQy = leyEc prqHkZt ABCD dk {ks=kQy –  







2/3

2/1

2

2

1
–x dx 
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= 
2

1
 











2

1–3
 












2

3
–1

2

1
 – 

2

3

2

1

3

2

1
–x

3

1






















 

= 
4

3
 – 

3

1
 

 

 

2. z is a complex number such that |Re(z)| + |Im (z)| = 4 then |z| can't be 

z ,d lfeJ la[;k bl izdkj gS fd |Re(z)| + |Im (z)| = 4 rc |z| ugh gks ldrk 

 (1) 7     (2) 10    (3) 
2

17
   (4) 8    

Ans. (1) 

Sol. z = x + iy 

 |x| + |y| = 4 

 Minimum value of |z| = 2 2  

 Maximum value of |z| = 4 

 |z|   16,8  

 So |z| can't be 7  

 

 (0, 4) 

(0, –4) 

(4, 0) (–4, 0) 

 
Sol. z = x + iy 

 |x| + |y| = 4 

 |z| dk U;wure eku = 2 2  

 |z| dk vf/kdre eku = 4  

 |z|   16,8  

 vr% |z|= 7 ugh gks ldrk 

 

 (0, 4) 

(0, –4) 

(4, 0) (–4, 0) 
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3. If ;fn f(x) = 

3x4xcx

2x3xbx

1x2xax





 and rFkk a – 2b + c = 1 then rc 

 (1)  f(50) = 1     (2) f(–50) = – 1 

 (3) f(50) = 501     (4) f(50) = – 501 

Ans. (1) 

Sol. Apply R1 = R1 + R3 – 2R2 iz;ksx djus ij 

  f(x) = 

3x4xcx

2x3xbx

001


   f(x) = 1  f(50) = 1 

 

4. Let an is a positive term of a GP and 


 
100

1n

1n2 200a , 



100

1n

n2 100a  find 


200

1n

na  

ekuk an xq.kksÙkj Js<+h dk /kukRed in gS rFkk 


 
100

1n

1n2 200a , 



100

1n

n2 100a , 


200

1n

na dk eku gS& 

 (1) 300    (2) 150    (3) 175    (4) 225  
Ans. (2) 
Sol. Let GP is a, ar, ar2 ……..  

 




100

1n

1n2a  = a3 + a5 + ….. a201 = 200   
1–r

)1–r(ar
2

2002

 = 200 ….(1) 




100

1n

n2a  = a2 + a4 + ……. a200 = 100 = 
1–r

)1–r(ar
2

200

 = 100  ….(2) 

 Form (1) and (2) r = 2 
 add both 

 a2 + a3 + ……….. a200 + a201 = 300  r(a1 + ………… a200) = 300 




200

1n

na  = 
r

300
 = 150 

Sol. ekuk a, ar, ar2 …….. xq.kksÙkj Js<+h esa gS 

 




100

1n

1n2a  = a3 + a5 + ….. a201 = 200   
1–r

)1–r(ar
2

2002

 = 200 ….(1) 




100

1n

n2a  = a2 + a4 + ……. a200 = 100 = 
1–r

)1–r(ar
2

200

 = 100  ….(2) 

 lehdj.k (1) rFkk (2) ls r = 2 

 nksuksa dk ;ksx djus ij 
 a2 + a3 + ……….. a200 + a201 = 300  r(a1 + ………… a200) = 300 




200

1n

na  = 
r

300
 = 150 
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5. If ;fn
dx

dy
 = 

22 yx

xy


, y(1) = 1 and rFkk y(x) = e then rc x = ? 

(1) 
2

3
e (2) 3 e (3) 2 e (4) 

2

e

Ans. (2) 

Sol. Put y = vx  j[kus ij 

dx

dy
= v + x 

dx

dv

v + x 
dx

dv
= 

222

2

xvx

vx




3

2

v

v1
dv = –

x

1
dx 

   





 

v

1

v

1
3

dv =  dx
x

1–


2

1–
2v

1
+ nv = – nx + c

 –
2

2

y2

x
 = –ny + c 

When tc x = 1, y = 1 then rc 

–
2

1
 = c 

 x2 = y2(1 + 2ny)

 x2 = e2(3)

 x = ± 3 e

So blfy;s x = e3

6. Let probability distribution is

ekuk izkf;drk forj.k bl izdkj gS

xi  : 1 2 3 4 5 

Pi : k2 2k k 2k 5k2 

then value of p(x > 2) is 

rc p(x > 2) dk eku gS 

(1) 
12

7
(2) 

36

1
(3) 

6

1
(4) 

36

23

Ans. (4) 

Sol.   1pi   6k2 + 5k = 1

6k2 + 5k – 1 = 0 

6k2 + 6k – k – 1 = 0 
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 (6k – 1) (k + 1) = 0  k = – 1 (rejected vekU; ) ; k = 
6

1
  

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

 = 
36

5

6

2

6

1
  = 

36

5126 
 = 

36

23
 

 

7. 
  


2tan2seccos

d
2

= tan + 2log f(x) + c then ordered pair (,f(x)) is 

  


2tan2seccos

d
2

= tan + 2log f(x) + c rc Øfer ;qXe  (,f(x)) gS& 

 (1) (1, 1 + tan)  (2) (1, 1 – tan)  (3) (–1, 1 + tan) (4) (–1, 1 – tan) 

Ans. (3) 

Sol. 










22

2

2

tan–1

tan2

tan–1

tan1

sec
 d 

 = 
 

  


2

22

tan1

tan–1sec
d

= 
 

 


tan1

tan–1sec 2

d

tan= t  sec2 d = dt  

=  







 t1

t–1
dt =  










 dt
t1

2
1–  

= – t + 2 log (1+t) + C 

= –tan + 2 log (1 + tan) + C   

  = –1 and f(x) = 1 + tan  

 

8. If p  (p   q) is false. Truth value of p & q will be 

;fn p  (p   q) vlR; gS] rc p & q dk lR;rrk eku gksxk 

(1) TT   (2) TF   (3) F T   (4) F F 

Ans. (1) 

 

Sol.  

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 
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9. If 
0x

l im


x 





x

4
 = A then the value of x at which f(x) = [x2] sinx is discontinuous 

 (where [.] denotes greatest integer function) 

;fn 
0x

l im


x 





x

4
 = A rc x dk eku ftlds fy;s f(x) = [x2] sinx vlrr~ gks 

 (tgk¡ [.]egÙke iw.kk±d Qyu dks iznf'kZr djrk gS) 

 (1) 1A    (2) 21A    (3) A   (4) 5A   

Ans. (1) 

Sol. 
0x

l im


 x 
















x

4
–

x

4
 = A   

0x
l im


4 – x 








x

4
 = A    4 – 0 = A  

 check when  tk¡pus ij 

(A) x = 1A   x = 5   discontinuous vlrr~ 

(B) x = 21A   x = 5  continuous lrr~ 

(C) x = A   x = 2  continuous lrr~ 

(D) x = 5A    x = 3  continuous  lrr~ 

 

10. Let one end of focal chord of parabola y2 = 8x is 






 2,
2

1
, then equation of tangent at other end of this 

focal chord is  

ekuk ijoy; y2 = 8x dh ukfHk; thok ds ,d fljs ds funsZ'kkad 






 2,
2

1
 gS, rks nwljs fljs ij [khaph xbZ Li'kZ js[kk 

dk lehdj.k Kkr dhft;sA  

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

Ans. (4) 

Sol. Let  ekuk 






 2,
2

1
is (2t2, 4t)   t = 

2

1
 

Parameter of other end of focal chord is 2  

point is (8, 8) 

equation of tangent is 8y – 4(x+8) = 0  

2y – x = 8 

ukfHk; thok ds nwljs fljs dk izkpy 2  

 vr% vU; fljs ds funsZ'kkad  (8, 8) gS 

 vr% Li'kZ js[kk dk lehdj.k 8y – 4(x+8) = 0  

2y – x = 8 
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11. Let x + 6y = 8 is tangent to standard ellipse where minor axis is
3

4
, then eccentricity of ellipse is  

ekuk x + 6y = 8 ekud nh?kZo`Ùk dh Li'kZ js[kk dk lehdj.k gS ftldh y?kq v{k dh yackbZ
3

4
gS] rks nh?kZo`Ùk dh 

mRdsUnzrk gS  

 

 (1) 
6

5
   (2)  

12

11
  (3) 

3

11

3

1
  (4) 

4

1

12

11
   

Ans. (2) 

Sol. 2b = 
3

4
  b = 

3

2
 

 Equation of tangent  y = mx ± 222 bma   

 Li'kZ js[kk dk lehdj.k  y = mx ± 222 bma   

 comparing with  y = 
6

x–
+ 

3

4
   

  y = 
6

x–
+ 

3

4
  ls rqyuk djus ij 

 

 m = 
6

1–
 and rFkk a2m2 + b2 = 

9

16
 

  
36

a2

 + 
3

4
 = 

9

16
 

  
36

a2

 = 
9

16
–  

3

4
 = 

9

4
   

  a2 = 16 

 e = 
2

2

a

b
–1  

 e = 
163

4
–1


 = 

12

11
 

 

12. if f(x) and g(x) are continuous functions, fog is identity function, g(b) = 5 and g(b) = a then f(a) is   

;fn f(x) rFkk g(x) lrr~ Qyu gS, fog rRled Qyu gS, g(b) = 5 rFkk g(b) = a rc f(a) gS& 

 (1) 
5

2
    (2) 

5

1
     (3) 

5

3
     (4) 5  

Ans. (2) 
Sol. f(g(x)) = x 

  f(g(x)). g(x) = 1 
 Put x = b 

  f(g(b)) g(b) = 1 

  f(a) × 5 = 1 

 f(a) = 
5

1
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13. If  ;fn 7x + 6y – 2z = 0 

  3x + 4y + 2z = 0 

  x – 2y – 6z = 0 then which option is correct  

x – 2y – 6z = 0 rc fuEu esa ls dkSulk fodYi lR; gS&  

 (1) no. solution     (2) only trivial solution  

(3) Infinite non trivial solution for x = 2z  (4) Infinite non trivial solution for y = 2z 

 (1) dksbZ gy ugh     (2) dsoy rqPN gy  

(3) x = 2z ds fy, vuUr vrqPN gy  (4) y = 2z ds fy;s vuUr vrqPN gy 

Ans. (3) 

Sol. 

6–2–1

243

2–67

   

 = 7(–20) – 6(–20) – 2(–10)  

 = – 140 + 120 + 20 = 0 

 so infinite non-trivial solution exist  

vr% vuUr vrqPN gy dk vfLrRo gksxk  

 now equation (1) + 3 equation (3)  

vc lehdj.k (1) + 3 lehdj.k (3)  

 10x – 20z = 0 

 x = 2z 

  

14. Let  x = 2sin– sin2 and  

y = 2 cos– cos2

find  at
2dx

y2d
  

ekuk  x = 2sin– sin2 rFkk 

y = 2 cos– cos2

   ij 
2

2

dx

yd
dk eku Kkr dhft;sA 

(1) 
8

3
   (2) 

2

3
   (3) 

8

5
   (4) 

8

7
 

Sol. 
d

dx
 = 2 cos–   2cos2

d

dy
 = –2 sin+   2sin2






2coscos

sin2sin

dx

dy
 

=

2

3
sin

2
sin2

2

3
cos.

2
sin2





 = cot 
2

3
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dx

d
.

2

32eccos
2

3

2dx

y2d 
  

 





2coscos2
2

32eccos
2

3

2dx

y2d
 

    8

3

114

3

2dx

y2d






 

 

15. f(x) : [0, 5]  R, F(x) = 
x

0

2 )x(gx , f(1) = 3  

g(x) = 
x

1

dt)t(f  then correct choice is  

(1) F(x) has local minimum at x = 1  (2) F(x) has local maximum at x = 1 
(3) F(x) has point of inflection at x = 1  (4) F(x) has no critical point  

f(x) : [0, 5]  R, F(x) = 
x

0

2 )x(gx , f(1) = 3  

g(x) = 
x

1

dt)t(f  rc lgh fodYi gS&  

(1) F(x), x = 1 ij LFkkfu; fufEu"B  gS   (2) F(x),  x = 1 ij LFkkuh; mfPp"B gS 
(3) F(x), x = 1 ij ufr ifjorZu fcanq j[krk gS (4) F(x) dk dksbZ Økafrd fcanq ugh gS 

Ans. (1) 

Sol. F(x) = x2g(x) 

  F(1) = 1.g(1) = 0  ……. (1) ( g(1) = 0) 

 Now vc F(x) = 2xg(x) + x2g(x) 

  F(x) = 2xg(x) + x2f(x)  ( g(x) = f(x)) 

  F(1) = 0 + 1 × 3 

  F(1) = 3  ……… (2) 
 From (1) and (2) F(x) has local minimum at x = 1 

 (1) rFkk (2) ls F(x), x = 1 ij LFkkfu; fufEu"B  gS 
 

 

16. Let both root of equation ax2 – 2bx + 5 = 0 are  and root of equation x2 – 2bx – 10 = 0 are  and   . 

Find the value of 2 + 2  

ekuk lehdj.k ax2 – 2bx + 5 = 0 ds nksuksa ewy   gSa ,oa lehdj.k x2 – 2bx – 10 = 0 ds ewy  rFkk gSa] rc 2 + 

2 dk eku Kkr djksA 

 (1) 20   (2) 25   (3) 15   (4) 30 

Ans. (2) 

Sol. 2 = 
a

b2
   = 

a

b
 and 2  = 

a

5
    

2

2

a

b
 = 

a

5
 

 b2 = 5a ..... (i) (a  0) 

   = 2b   .........(ii) 

 and rFkk   = – 10  .........(iii) 
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 = 
a

b
 is also root of x2 – 2bx – 10 = 0 

= 
a

b
 , x2 – 2bx – 10 = 0 dk ewy gS 

   b2 – 2ab2 – 10a2 = 0 

 by (i) ls  5a – 10a2 – 10a2 = 0 

   20a2 = 5a  

   a = 
4

1
 and rFkk b2 =

4

5
 

  2 = 20 and rFkk 2 = 5 

 Now vc 2 + 2  

   = 5 + 20 

   = 25 

 

17. Let A = {x : |x| < 2} and B = {x : |x – 2|  3} then  

ekuk A = {x : |x| < 2} rFkk B = {x : |x – 2|  3} rc 
 (1) A B = [–2, –1]       (2) A B = R – (2, 5) 
 (3) A – B = [–1, 2)    (4) B – A = R – (–2, 5)  
Ans. (4) 

Sol. A = { x : x  (–2, 2) } 

 B = { x : x  (–, –1] [5, ) } 

 A  B = { x : x (–2, –1] } 

 A  B = { x : x  (–, 2)  [5, ) } 

 A – B = { x : x  (–1, 2) } 

 B – A = { x : x  (–, –2]  [5, ) }  
 

18. Let x = 





0n

n2n )(tan)1(–  and y = 





0n

n2)(cos  where   (0,/4), then 

ekuk x = 





0n

n2n )(tan)1(–  rFkk y = 





0n

n2)(cos  tgk¡   (0,/4), rc 

 

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

Ans. (2) 

Sol. y = 1 + cos2 + cos4 + ....... 

  y = 
2cos–1

1
  

y

1
 = sin2 

 x = 
)tan(––1

1
2 

 = 
2sec

1
 

  cos2 = x  

  
y

1
+ x  = 1 
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19. Let the distance between plane passing through lines
2

1x 
 =

2

3–y
 =

8

1z 
 = 8 and

2

3x 
 =

1

2y 
 =


1–z

 and plane 23x – 10y – 2z + 48 = 0 is
633

k
 then k is equal to 

ekuk ljy js[kkvksa 
2

1x 
 =

2

3–y
 =

8

1z 
 = 8 rFkk 

2

3x 
 =

1

2y 
 =


1–z

 ls xqtjus okys lery rFkk lery 

23x – 10y – 2z + 48 = 0 ds e/; nwjh 
633

k
gS rc k dk eku gS& 

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

Ans. (3) 

Sol. Lines must be intersecting 

 (2s – 1, 3s + 3, 8s –1) = (2t – 3, t – 2 , t + 1)

2s–1 = 2t – 3, 3s + 3 = t–2 , 8s – 1 = t + 1  t = –1, s = –2 ,  = 18

distance of plane contains given lines from given plane is same as distance between point (–3, –2,1)

from given plane.

Required distance equal to 
4100529

|482–2069–|




= 

633

3
 = 

633

k
 k = 3

Sol. js[kk,sa izfrPNsnh gksxh 

 (2s – 1, 3s + 3, 8s –1) = (2t – 3, t – 2 , t + 1)

2s–1 = 2t – 3, 3s + 3 = t–2 , 8s – 1 = t + 1  t = –1, s = –2 ,  = 18

js[kkvksa dk lekfgr djus okys lery dh fn;s gq;s lery ls nwjh = fcanq (–3, –2,1) ls fn;s x;s lery dh nwjh

vHkh"V nwjh = 
4100529

|482–2069–|




= 

633

3
 = 

633

k
 k = 3

SECTION – 2 

 This section contains FOUR (04) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

 If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.

 Full Marks :  +4  If ONLY  the correct option is chosen.
 Zero Marks :  0 In all other cases

[kaM 2 

 bl [kaM esa pkj (04) iz'u gSA izR;sd iz'u dk mÙkj la[;kRed eku (NUMERICAL VALUE) gSa] tks f}&vadh; iw.kkZad
rFkk n'keyo ,dy&vadu eas gSA

 ;fn la[;kRed eku esa nks ls vf/kd n’'keyo LFkku gS ] rks la[;kRed eku dks n'keyo ds nks LFkkuksa rd VªadsV@jkmaM
vkWQ (truncate/round-off) djsaA

 vadu ;kstuk :
 iw.kZ vad % +4  ;fn flQZ lgh fodYi gh pquk x;k gSA
 'kwU; vad  %   0  vU; lHkh ifjfLFkfr;ksa esaA

20. If 25C0 + 5 25C1 + 9 25C2 ……… 101 25C25 = 225 k find k = ? 

;fn 25C0 + 5 25C1 + 9 25C2 ……… 101 25C25 = 225 k rc k = ? 
Ans. (51)
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Sol. 



25

0r

r
25C)1r4(   = 4 




25

0r

r
25

25

0r

r
25 CC.r

= 4 25
25

1r

1–r
24 2C

r

25
r



  = 100 25
25

1r

1–r
24 2C





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

So blfy;s k = 51 

21. Let circles (x – 0)2 + (y – 4)2 = k and (x – 3)2 + (y – 0)2 = 12 touches each other than find the maximum

value of 'k'

ekuk o`Ùk (x – 0)2 + (y – 4)2 = k rFkk (x – 3)2 + (y – 0)2 = 12 ,d nwljs dks Li'kZ djrs gS rc 'k' dk vf/kdre eku

Kkr dhft;sA

Ans. 36.00

Sol. Two circles touches each other if C1 C2 = |r1 ± r2|

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

 1k   = 5 or 1–k = 5  k = 16 or k = 36  maximum value of k is 36

Sol. nks o`Ùk ,d nwljs dks Li'kZ djrs gSa ;fn C1 C2 = |r1 ± r2| 

C2(3, 0) rFkk C1(0, 4) ds e/; nwjh 1k    ;k 1–k  gS (C1 C2 = 5) 

 1k   = 5 or 1–k = 5  k = 16 or k = 36  k dk vf/kdre eku 36 gS

22. Let ,3a 


,5b 


10c.b 


 angle between c&b


equal to 
3



If a


is perpendicular to cb


 then find the value of  cba




ekuk ,3a 


,5b 


10c.b 


, c&b

ds chp dk dks.k 

3


ds cjkcj gSA 

;fn a


, cb


 ds yEcor~ gS rc  cba


   dk eku Kkr dhft;sA 

Ans. 30 

Sol. c.b


= 10  b


c


 10
3

cos 






   5. |c|


 . 
2

1
= 10  |c|


 = 4 

Also rFkk,  cb.a


  = 0

  





 

2
sin|cb||a|cba|



1
3

sin|c||b|3 





 = 30
2

3
453   

23. Number of common terms in both sequence 3, 7, 11, ………….407 and 2, 9, 16, ……..905 is 

Jsf.k;ksa 3, 7, 11, ………….407 rFkk 2, 9, 16, ……..905 esa mHk;fu"B inksa dh la[;k gS& 

Ans. (14)
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Sol. First common term = 23 

 common difference = 7 × 4 = 28 

 Last term ≤ 407 

  23 + (n –1) × 28 ≤ 407 

 (n –1) × 28 ≤ 384 

 n  ≤ 13.71 + 1 

 n ≤ 14.71 

So n = 14 

Sol. izFke mHk;fu"B in = 23 

 lkoZ varj = 7 × 4 = 28 

 vafre in ≤ 407 

  23 + (n –1) × 28 ≤ 407 

 (n –1) × 28 ≤ 384 

 n  ≤ 13.71 + 1 

 n ≤ 14.71 

blfy;s n = 14 

 

24. If minimum value of term free from x for 

16

cosx

1

sin

x













 is L1 in   




 
4

,
8

and L2 in   




 
8

,
16

find 

1

2

L

L
  

;fn 
16

cosx

1

sin

x













 esa x jfgr in dk U;wure eku   




 
4

,
8

 ds fy, L1 gS rFkk   




 
8

,
16

 ds fy;s L2 

gS rc 
1

2

L

L
dk eku Kkr dhft;sA 

Ans. 16 

Sol. Tr+1 = 16Cr 

r–16

sin

x










 

r

cosx

1










 

 for r = 8 term is free from 'x' 

 T9 = 16C8 
 88 cossin

1
 

 T9 = 16C8 
8

8

)2(sin

2


 

 in   




 
4

,
8

, L1 = 16C8 28  {Min value of L1 at  = /4} 

 in   




 
8

,
16

, L2 = 16C8 
8

8

2

1

2









 = 16C8 . 28.24 { min value of L2 at  /8] 

 
1

2

L

L
 = 

8
8

16

48
8

16

2.C

22.C
 = 16 
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Sol. Tr+1 = 16Cr 

r–16

sin

x










 

r

cosx

1










 

 r = 8 ls 'x' jfgr in 

 T9 = 16C8 
 88 cossin

1
 

 T9 = 16C8 
 88 cossin

1
 

 T9 = 16C8 
8

8

)2(sin

2


 

   




 
4

,
8

esa, L1 = 16C8 28  { L1 dk U;wure eku  = /4 ij} 

   




 
8

,
16

esa, L2 = 16C8 
8

8

2

1

2









 = 16C8 . 28.24 { L2 dk U;wure eku  /8] 

 
1

2

L

L
 = 

8
8

16

48
8

16

2.C

22.C
 = 16 
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