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1. ekuk , d f=kHkqt  ds ' kh"kZ fcUnq A(3, 0, – 1), B(2, 10, 6) r Fkk C(1, 2, 1) gSa r Fkk AC dk e/; fcUnq M gSA ; fn G ,BM
dks , 2 : 1,ds vuqi kr  esa foHkkft r  dj r k gS] r ks cos( GOA ) (O ewyfcUnq gS) cj kcj  gS:

(1) 
1

6 10
(2) 

1
15

(3) 
1
30

(4) 
1

2 15

Sol. 2

Co-ordinate of G = , ,  
  

4 2 2 10 6
3 3 3

= (2, 4, 2)

Cos GOA  = 
OG OA

|OG| |OA |



 

 

=
   , , , , 2 4 2 3 0 1

24 10

=    
6 2

2 6 10


2
60


1
15

2. ; fn x dh  dh ?kkr ksa (powers)esa O; at d (1 + ax + bx2) (1–3x)15 ds i zl kj  esa x2 r Fkk x3 nksuksa ds xq.kkad ' kwU;  ds cj kcj
gSa] r ks Øfer  ; qXe (a, b) cj kcj  gS:
(1) (28, 315) (2) (28, 861) (3) (–21, 714) (4) (–54, 315)

Sol. 1
(1 + ax + bx2) (1–3x)15

= (1 + ax + bx2) [ C C ( x) C ( x ) C ( x ) .....]     15 15 15 2 15 3
0 1 2 33 9 27

Coff. of x3  C ( ) C ( )(a) b( )    15 15
3 227 9 45 0

- 12285 + 945a – 45b = 0
105a – 5b = 1365 ....(1)

Coff. of x2 ( C )( ) ( C )( a) C b  15 15 15
2 1 09 3 0

–45a + b + 945 = 0 ....(2)
On Solving (1) and (2) we get a = 28, b = 315
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3.  x y  2 r Fkk x y  2 } kj k i znf' kZr  {ks=k ft l ds } kj k i zfr c)  (bounded) gS] og gS:

(1) , d l epr qHkqt Z ft l dh Hkqt k dh yEckbZ 2 bdkbZ gS

(2) , d l epr qHkqt Z ft l dk {ks=kQy 8 2  oxZ bdkbZ gS

(3) , d oxZ ft l dk {ks=kQy 16 oxZ bdkbZ gSA

(4) , d oxZ ft l dh Hkqt k dh yEckbZ 2 2  bdkbZ gSA
Sol. 4

|x – y|  2 – 2  x – y  2
|x + y|  2 – 2  x + y  2

It is an square of side length = 2 2

4.
     / / /

/ / /n

n n n n
lim ....

n n n

   
   
 
 

1 3 1 3 1 3

4 3 4 3 4 3

1 2 2
cj kcj  gS :

(1) /( ) 4 33 42
4 3

(2) /( ) 4 33 32
4 4

(3) /( )3 44 2
3

(4) /( )4 34 2
3

Sol. 2

     / / /

/ / /n

n n n
lim ....

n n n

  
   
 
 

1 3 1 3 1 3

4 3 4 3 4 3

1 2 2

  /n

/n
r

n r
lim

n





1 3

4 3
1

  /n

n
r

r /n
lim

n





1 3

1

1

/( x) dx
1 1 3

0
1

/( x)
/

 
  

 

14 3

0

1
4 3

 / 4 33 2 1
4



gekjk fo'okl--- gj ,d fo|kFkhZ gS [+kkl

5. ; fn a1, a2, a3, ......., an , d l ekUr j  Js.kh esa gSa r Fkk a1 + a4 + a7 + ........ + a16 = 114, gS] r ks a1 + a6 + a11 +
a16 cj kcj  gS:
(1) 76 (2) 64 (3) 38 (4) 98

Sol. 1
a1 + a4 + a7 + a10 + a13 + a16 = 114
a1 + a16 = a4 + a13 = a7 + a10
3(a1 + a16) = 114

a1 + a16 = 114 38
3

a1 + a6 + a11 + a16 = (a1 + a16) + (a6 + a11)
= 2 (a1 + a16)
= 76

6. [sin x( cos x)]dx



2

0

2 1 3  dk eku] t gk¡ [t] egÙke i w.kkZad Qyu gS] gSa:

(1) 2  (2)  (3) – 2  (4) – 
Sol. 4

I = [sin x( cos x)]dx



2

0

2 1 3 ...(1)

Apply a + b – x

I = [sin( x)( cos ( x)]dx


    
2

0

4 2 1 3 2

I = [( sin x)( cos x)]dx


 
2

0

2 1 3 ...(2)

Add (1) and (2)

2I = [sin x( cos x)] [ sin x( cos x)]


   
2

0

2 1 3 2 1 3

2I =  



2

0

1  dx

2I = – 2
I = –

7. ekuk f(x) = x2, x  R.fdl h HkhA R , ds fy,  g(A) = {x  R : f(x) A}gSA ; fn S = [0, 4], gS] r ks fuEu esa l s

dkSul k , d dFku l gh ugha gS ?
(1) g(f(S)) S (2) f(g(S)) f(S) (3) f(g(S)) S (4) g(f(S)) g(S)

Sol. 4
f(s) = s2 0  f(s)  16 ....(i)
g(s) = {x : xR, x2s}
= {x : x2 [0,4]}
– 2  g(s)  2 ....(ii)
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g(f(s) = {x : f(x) f(s)}
= {x : x2 [0, 16] }
= {x : – 4  x  4}
–4 g(f(s)) 4 ....(iii)
From (ii) – 2  g(s)  2 0  (g(s))2  4
f(g(s)) = g(s)2

0  f(g(s))  4 ..... ....(iv)
from (iv) and (i), 1 is ture
from (iv) and S  [0, 4], (2) is true
Frim (iii) and (ii), 4 is false
From (iii) and S [0, 4] (3) is true
so (4) option is correct

8. ; fn f} ?kkr h l ehdj .k x2 + x sin – 2sin = 0  ,  
  
0

2  ds ewy  r Fkk gSa r ks     

  

      

12 12

2412 12  cj kcj  gS:

(1)  sin 

12

6

2
8 (2)  sin 

12

12

2
4 (3)  sin 

6

12

2
8 (4)  sin 

12

12

2
8

Sol. 
 = – sin
 = – 2sin

   
   
    

      

12 12 12 12

2412 12

–=      
2 4  = sin sin  2 8

(–)24 = (sin28sin)12 
 

 
sin

sin sin

 

  

12

122

2

8   sin 

12

12

2
8

9. j s[ kk x = y , d òÙk dks fcUnq (1,1) i j  Li ' kZ dj r h gSA ; fn ; g òÙk fcUnq (1, – 3) l s Hkh gksdj  t kr k gS] r ks bl dh f=kT; k
gS:

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

Sol. 2
M-I
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C = 
r r, 

  
 
1 1

2 2
CP = CQ


r r r           

   

2 2
21 1 1 3

2 2


r r r r

 
    
 

2 2
2816

2 2 2

r = + 2 2
M-II
Equation of circle
(x – 1)2 + (y – 1)2 + (x - y) = 0
passing through (1, – 3)
 = – 4
required circle
x2 + y2 – 6x + 2y + 2 = 0
r = 2 2

10. ekuk f : R  R, c  R i j  vodyuh;  gS r Fkk f(c) = 0 gSA ; fn g(x) = |f(x)|, r ks x = c, i j  g gS :
(1) vodyuh;  ugha gSA (2) vodyuh;  gS] ; fn f'(c) = 0
(3) vodyuh;  gS] ; fn f'(c)  0 (4) vodyuh;  ugha gS] ; fn f'(c) = 0

Sol. 4

g'(C–) = 
h

| f(c h)| f(c)lim
h

 
0

= 
h

| f(c h)|lim
h


0

g'(C–) = 
h

f(c h)lim
h

 
0

g'(C–) = 
h

f '(c)lim



0 1

g'(C+) = 
h

| f(c h)| f(c)lim
h

 
0

h

f(c h)lim
h

 
0

g'(C+) = 
h

f '(c)lim



0 1

diff only when f'(C) = 0

11. ; fn y = y(x), vody l ehdj .k  dy tanx y sec x
dx

  2 , x ,     2 2 , t cfd  y(0) = 0, dk gy gS] r ks y
   4

cj kcj  gS:

(1) e1
2

(2) 
e
1 2 (3) e – 2 (4) 2 + 

e
1

Sol. 3
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dy ysec x tanxsec x
dx

 2 2

I.F = sec xdx
e

2 = etanx

y (etanx) = tanxe (tanxsec x)dx 2

Let tanx = t

y (etanx) = tte dt

y (etanx) = (tanx – 1) etanx + C
y = (tanx – 1) + Ce-tanx ...(1)
Put x = 0, y = 0
0 = – 1 + C C = 1
y = (tanx – 1) + e-tanx

Put x = – /4
y = – 2 + e

12. ; fn a > 0 r Fkk z =  i
a i



21
 dk i fj ek.k(magnitude) 

2
5

 gS] r ks z  cj kcj  gS :

(1) i 1 3
5 5

(2) i1 3
5 5

(3) i 3 1
5 5

(4) i 1 3
5 5

Sol. 1

z =   
 
 
a ii

a i a i


 
2

z = 
ai
a


2

2 2
1

|z| =  
a

(a )a




2

2 2 22

4 4
11  = 

a 2

2
1


a 2

2
1

 = /2 5


a


2

4 2
51

  a2 + 1 = 10

a = 3
a > 0 a = 3

z = 
i 6 2
10

iz   2 6
10

 
iz   1 3

5
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13. ABC , d f=kHkqt kdkj  i kdZ gS ft l esa AB = AC = 100 ehVj  gSA  BC ds e/;  fcUnq i j  , d l h/kh ehukj  [ kM+h gSA ; fn ehukj

ds f' k[ kj  ds fcanqvksa A r Fkk B i j  mUu; u dks.k Øe' k% cot–1  3 2  r Fkk coses–1  2 2  gSa] r ks ehukj  dh Å¡pkbZ (ehVj ksa esa)

gS :

(1) 20 (2) 10 5 (3) 25 (4) 
100
3 3

Sol. 1

at point B
tan = h/x


x
h
 3 2

 x h 3 2 ...(1)
at point A

tan= 
h

x2 2100

cosec= 2 2

tan = 
1
7

h
x


2 2

1
7 100

1002 – x2 = 7h2 ...(2)
From (1) & (2)
10000 – 18h2 = 7h2

25h2 = 10000
h2 = 400
h = 20

14. ; fn fcanq (, 0, ) () l s j s[ kk , x y z 
 


1 1 3

1 0 1 2
 i j  [ khaps x,  yac dh yackbZ 

3
2

 gS, r ks  cj kcj  gS :

(1) 1 (2) – 2 (3) 2 (4) – 1
Sol. 4

Point (P) on line = (, 1, –  – 1)
PQ D.r.s = (, – 1, + 1)
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(, – 1, + 1). (1, 0, – 1) = 0
 – – – 1 = 0
 2 = –1

  1
2

Point P = , ,   

1 11
2 2

PQ = 
3
2


            
   

2 21 1 31
2 2 2

     2 3 32 2
2 2

     2 1 0
 = – 1

15. ; fn j s[ kk x – 2y = 12 nh?kZòÙk] 
x y
a b

 
2 2

2 2 1 dks fcUnq ,  
  

93
2 , i j  Li ' kZ dj r h gS] r ks bl ds ukfHkyEc dh yEckbZ gS :

(1) 8 3 (2) 5 (3) 12 2 (4) 9
Sol. 4

x y
a b

 
2 2

2 2 1 m = – 
x /a
y /b

 
 
 

2

2
2
2

= 
b x
a y


2

2

(m)(3, -9/2) =  
b b

a / a





2 2

2 2
3 2
9 2 3

b (given)
a


2

2

2 1
23

b
a


2

2

3
4

Lenght of L.R = 
b
a

22

(3, -9/2) lie on ellipse

a b
 2 2

9 81 1
4


b a

 2 2
81 91

4


.

( a ) a
 2 2

81 4 91
4 3
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
a a

 2 2
27 9 1

a
2

36 1

a2 = 36
a = 6

b2 = 3 36
4

b2 = 27

LLR = 
b
a


 

22 2 27 9
6

16. ; fn fcUnq P dk l er y 3x – y + 4z = 2 esa i zfr fcEc  Q(0, – 1, –3) gS r Fkk R (3, – 1, – 2,) , d vU;  fcUnq gS] r ks
PQR dk {ks=kQy (oxZ bdkb; ksa esa) gSa :

(1) 65
2

(2) 91
4

(3) 91
2

(4) 2 13

Sol. 3

         
  


2 0 1 12 20 1 3

3 1 4 26

      


1 3 1
3 1 4
 = 3,  = – 2,  = 1 P (3, – 2, 1)

A = QR QP1
2

 

= 

ˆˆ ˆi j k



1 3 0 1
2

3 1 4

= ˆˆ ˆi j( ) k( )  1 9 3
2

= 
1 91
2
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17. , d vfr i j oy;  dk dsUnz ewyfcUnq i j  gS r Fkk ; g fcUnq ,4 2 3  l s gksdj  t kr k gSA ; fn bl dh , d fu; r k (directrix)

x 5 4 5  gS r Fkk bl dh mRdsUnzr k e gS, r ks :
(1) 4e4 – 12e2 –27 = 0 (2) 4e4 – 24e2 + 35 = 0
(3) 4e4 – 24e2 + 27 = 0 (4) 4e4 + 8e2 –35 = 0

Sol. 2

x y
a b

 
2 2

2 2 1

Pass (4, – 2 3 )

a b
 2 2

16 12 1

 a a (e )
 

2 2 2
16 12 1

1

a
e


4
5

a = 
e4
5

 
( )
e e e


 

2 2 2

16 5 12 5 1
16 16 1

 
e

e
 



2

2

31
54 1

4e2 – 4 – 3 = 
 e e 2 24 1
5

4e4 – 24e2 + 35 = 0

18. ekuk f(x) = ex – x r Fkk g(x) = x2 – x, x R  r ks l Hkh x R, ft uds Qyu h(x) = (fog) (x) o/kZeeku gS] dk

l eqPp;  gS :

(1) , [ , )     

10 1
2 (2) , [ , )     

1 0 1
2 (3) , ,           

1 11
2 2  (4) [ , )0

Sol. 1
h(x) = f(g(x))
= eg(x) – g(x)

h(x) =  x xe 2  – (x2 – x)

h'(x) =  x xe 2 (2x – 1)– (2x – 1)

= (2x – 1) [  x xe 2 –1] > 0
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For increasing , ,     

10 1
2

19. ; fn òÙkksa x2 + y2 + 5Kx + 2y + K = 0 r Fkk 2(x2 + y2) + 2Kx + 3y – 1 = 0, (KR), ds i zfr PNsnu fcUn P r Fkk
Q gSa] r ks j s[ kk 4x + 5y – K = 0 ds fcUnqvksa P r Fkk Q l s gksdj  t kus ds fy ,  :
(1) K dk dksbZ Hkh eku ugha gSA (2) K ds ek=k nks eku gSaA
(3) K dk ek=k , d eku gS (4) K ds vuUr  eku gSaA

Sol. 1
x2 + y2 + 5Kx + 2y + K = 0

x2 + y2 + Kx + 
y  3 1 0
2 2

Equation of PQ is
S1 – S2 = 0

4Kx + 
y K  1 0
2 2

Compare with given equation

K / K
K /


 


4 1 2
4 5 1 2

K = 
1

10

K + K 1 10
2

11K = 
1
2

K = 
1

22
NO Common value of K

20. ; fn  

 

/

sin p x sinx
, x

x
f(x) q , x

x x x , x
x

  


 


  

2

3 2

1
0

0

0
x = 0, i j  l ar r  gS] r ks Øfer  ; qXe (p, q) cj kcj  gS:

(1) ,   

1 3
2 2 (2) , 

  

5 1
2 2 (3) ,   

3 1
2 2 (4) ,    

3 1
2 2

Sol. 3
f(0) = q

f(0+) = 
 

/x

x x x
lim

x [ x x x]

 

 

2

3 2 20
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= x

xlim
x[ x ]  0 1 1 = 

1
2

f(0–) = x

sin(p )x sinxlim .(p )
(p )x x

 
   0

1 1
1

= p + 2
f(0) = f(0+) = f(0–)

q = p 1 2
2

q = 
1
2

p = – 
3
2

21. ; fn j Sf[ kd l ehdj .k fudk;  x + y + z = 5, x + 2y + 2z = 6, x + 3y + z = , ( R), ds vuUr  gy gS] r ks
 +  dk eku gS :
(1) 7 (2) 9 (3) 12 (4) 10

Sol. 4
 = 0




1 1 1
1 2 2 0
1 3

(2 + 5) – ( + 6 + 2) = 0
 = 3

x = 0 


5 1 1
6 2 2

3 3

y = 


1 5 1
1 6 2 0
1 3

(18 + 10 + ) – (15 + 2 + 6) = 0 ;7 –  = 0 ;  = 7
 = 10

22. ; fn 
x x k

x x klim lim
x x k 

 


 

4 3 3

2 21

1
1

, r ks k cj kcj  gS :

(1) 
4
3

(2) 
8
3

(3) 
3
2

(4) 
3
8

Sol. 2

     
 

   
   x x k

x x x x k x k kx
lim lim

x x k x k 

     


  

2 2 2

1

1 1 1
1

(2) (2) = 
k
k

23
2
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k =
8
3

23. ; fn fdl h x R, ds fy, , 20 fo| kfFkZ; ksa } kj k , d i j h{kk esa i zkIr  vadksa dk ckj ackj r k caVu gS:

vad

ckj Eckj r k

2

(x + 1)2

3

(2x–5)

5

x –3x2

7

x   r ks vadks dk ek/;  gS :

(1) 2.5 (2) 3.2 (3) 3.0 (4) 2.8
Sol. 4

(x + 1)2 + (2x – 5) + x2 – 3x + x = 20
2x2 + 2x = 24
x2 + x – 12 = 0
(x + 4) (x – 3) = 0
x = 3

Mean = 
i i

i

fx
f




= 
  32 3 0 21

20

= 
56
20

= 2.8

24. ekuk i zR; sd t Ue ysus okys cPps dk yM+dk vFkok yM+dh gksuk l el aHkkO;  gSA ekuk nks i fj okj ksa esa i zR; sd esa nks cPps gSaA ; fn ; g
fn; k x; k gS fd de l s de nks cPps yM+fd; ka gSa] r ks l Hkh cPpksa ds yM+dh gksus dh l i zfr ca/k i zkf; dr k gS:

(1) 
1

12
(2) 

1
10

(3) 
1

17
(4) 

1
11

Sol. 4
Total Case {(G, G, B, B), (B,G,G, B), (B, B, G, G), (G, B, G, B), (G, B, B, G), (B, G, B, G), (G, G,
G, B), (B, G, G, G), (G, B, G, G), (G, G, B, G), (G, G, G, G)}
= 11 Cases
Favrable cases = 1

all children are girlsp
at least two girls

 
 

 

1
11

25. og l Hkh ; qXe (x, y) t ks vl fedk 
sin x sinx .

sin y
  

2

2
2 5 12 1

4
 dks l ar q"V dj r s gSa] fuEu esa l s fdl  l ehdj .k dks Hkh l ar q"V dj r s

gSa?
(1) sin x = |sin y| (2) sin x = 2 sin y (3) 2 sin x = sin y (4) 2|sinx| = 3siny

Sol. 1

 s in x  21 42   = 4
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sin x = 1 ...(1)

and s in y2

1
4

 =  
1
4

sin2y = 1 ...(2)
From Equation (1) and (2)
sinx = | siny|

26. ; fn  

x sin cos
sin x

cos x

 
    


1 1

1
 r Fkk  

x sin cos
sin x

cos x

 
    


2

2 2
2 1
2 1

, x  0; r ks l Hkh   ,  
  
0

2 ds fy,  

(1) = – 2(x3 + x – 1) (2) –= – 2x3

(3) –= x(cos2 – cos4) (4) = – 2x3

Sol. 4
= x(–x2 – 1) – sin(–x sin – cos) + cos–sin+ xcos
= – x3

= x(–x2 – 1) – sin2(– xsin2 – cos2) + cos2–sin2+ xcos2
= –x3– x + x = – x3

+= – 2x3

27. cwys ds fuEu O; at dksa esa l s dkSu l k , d, , d i qu#fDr  gS ?

(1) (p q) (p ~ q)   (2) (p q) (p ~ q)  

(3) (p q) (~ p ~ q)   (4) (p q) (p ~ q)  
Sol. 1

28.
   

.....
    

  
  

3 3 3 3 33

2 2 2 2 2 2

5 1 2 1 7 1 2 33 1
1 1 2 1 2 3

 ds i zFke nl  i nksa dk ; ksxQy gS :

(1) 620 (2) 600 (3) 680 (4) 660
Sol. 4

Tn= 

 
 

n ( ... n )
... n

   

  

3 3 3

2 2 2

2 1 1 2
1 2

= 

   

   

n n
n

n n n

 
  

 
  
 
 

2
1

2 1
2

1 2 1
6
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Tn  = 
   n n  1 3

2

Sn =  n n 23
2

S10 =    ...... .....      
2 23 1 10 1 10

2

= 
           

      

10 11 21 10 113
2 6 2

= 
       

10 113 21 1
2 2 3

= 660

29. vadksa(digits) 0, 1, 2, 5, 7 r Fkk 9 ds i z; ksx l s N% vadks okyh , sl h l a[ ; kvksa] t ks 11 l s HkkT;  gksa r Fkk ft uesa dksbZ Hkh vad
nksckj k u vk, ] dh l a[ ; k gS :
(1) 48 (2) 60 (3) 72 (4) 36

Sol. 2
0, 1, 2, 5, 7, 9

at odd place = (0, 5, 7)
( )( )( )( )

at even place = (1, 2, 9)

 


2 2 1 3 24

               or

at odd place = (1, 2, 9)
at even place = (0, 5, 7) 




= 3 × 3 × 2 × 2 × 1 × 1 = 36

Total = 60

30. ; fn   
dx

x x 
 22 2 10  = 

x f(x)A tan C
x x

          
1

2

1
3 2 10  t gk¡ C , d l ekdyu vpj  gS] r ks:

(1) A = 
1

54
 and f(x) = 9(x – 1)2 (2) A = 

1
54

 and f(x) = 3(x – 1)

(3) A = 
1
81

 and f(x) = 3(x – 1) (4) A = 
1

27
 and f(x) = 9(x – 1)

Sol. 2

 
dx

x   
 22 21 3

x – 1 = 3 tan 
dx = 3 sec2  d

sec d
sec





2

4

3
81

cos d  21
27

 ;
sin C     

1 2
54 2

x ( )(x )tan C
x x

           
1

2

1 1 3 1
54 3 2 10

A = , f(x) (x ) 1 3 1
54




