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1. ekuk f(x) = ax (a>0) dks f(x) = f1(x) + f2 (x) ds : i  esa fy[ kk x; k gS t cfd f1(x) , d l e Qyu gS vkSj  f2(x) , d
fo"ke Qyu gS] r ks f1(x+y) + f1(x-y) cj kcj  gS :
(1) 2f1(x)f1(y) (2) 2f1(x + y)f2(x – y)
(3) 2f1(x + y)f1(x – y) (4) 2f1(x)f1(y)

Sol. 1

f1(x) = 
x xa a

2

f2 (x) = 
x xa a

2

f1(x + y) = 
x y x ya a  

2

f1(x – y) = 
x y x ya a  

2

f1 (x + y) f1 (x - y) = 
a               +a            +a         +a

                         2

x+y –(x+y) (x–y) –(x–y)

= 2f1(x)f1(y)

2. ; fn , d nh?kZòÙk ft l dk dsUnz ewyfcUnq i j  gS] ds nh?kZ v{k r Fkk y?kq v{k dh yackb; ksa dk var j  10 gS r Fkk , d ukfHkdsanz

 ,0 5 3  i j  gS] r ks bl ds ukfHkyac dh yackbZ gS :

(1) 8 (2) 6 (3) 10 (4) 5
Sol. 4

2b – 2a = 10
b – a = 5
be = 5 3
b2 e2 = 25 × 3

 b2 
a
b

 
 

 

2

21

 b2 – a2 = 25 × 3
b + a = 15
b – a = 5
2b = 20
b = 10, a = 5
latus rectum

= 
b
a2 2

 = 5

3. ; fn z =  i i  
3 1
2 2

, r ks (1 + iz + z5 + iz8)9 cj kcj  gS :

(1) – 1 (2) 0 (3) 1 (4) (–1 + 2i)9

Sol. 1
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z = i


3
2 2

z = cos isin 
6 6

z = i
e


6

z6 = 1

iz iz
z

    
 

9
211

 i i i / /e e e
 

   
   

 

92
2 33 61

i i i 
       

 

9
1 3 3 31
2 2 2 2 2 2

i 
  
 

9
1 3

2

i ie e


 
   

 

9

33 1

4. ; fn r hu fHkUu l a[ ; k, a a, b, c xq.kksÙkj  Js<+h eas gS r Fkk l ehdj .k ax2 + 2bx + c = 0 r Fkk dx2 + 2ex + f = 0 dk , d
mHk; fu"B ewy gS] r ks fuEu esa l s dkSu&l k , d dFku l R;  gS ?
(1) d, e, f l ekar j  Js<+h esa gSa (2) d, e, f xq.kksÙkj  Js<+h es gSA

(3) 
d e f, ,
a b c

 xq.kksÙkj  Js<+h esa gS A (4) 
d e f, ,
a b c

 l ekar j  Js<+h esa gsa

Sol. 3
a,b, c in G.P.
say a, ar, ar2

satisfies ax2 + 2bx + c = 0   x = – r
x = – r is the common root, satisfies second equation d (–r)2 + 2e (– r) + f = 0

 0f
b
ce2–

a
c.d 

  b
e2

c
f

a
d



5. ekuk l a[ ; k, a 2, b, c , d l ekUr j  Js<+h esa gS r Fkk A = b c
b c

 
 
 
  

2 2

1 1 1
2
4

 - ; fn det(A)  [2, 16], r ks c fuEu esa l s fdl

vUr j ky esa gS:
(1) [4, 6] (2) [3, 2 + 23/4] (3) (2 + 23/4 , 4] (4) [2, 3)

Sol. 1
2b = 2 + C
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|A| = (2-b) (b-c) (c-2)

=  C C C C            

2 22 2
2 2

 C C C           

2 2 2
2 2

(C – 2) 3 [8, 64]
C – 2 [2, 4]
C [4, 6]

6. m ds mu i w.kkZad ekuksa dh l a[ ; k] ft uds fy,  l ehdj .k (1 + m2) x2 – 2(1 + 3m)x + (1 + 8m) = 0 ds dksbZ Hkh
okLr fod ewy ugha gS] gS %
(1) 2 (2) 1 (3) vuUr (4) 3

Sol. 3

     m x m x m     2 21 2 1 3 1 8 0

D < 0

  m m  
24 2 2 1 0

2m (2m – 1)2 > 0
m > 0
infinitely many

7. ; fn , d f=kHkqt  dh Hkqt kvksa dh yackb; k¡ l ekar j  Js<+h esa gS r Fkk bl dk l cl s cM+k dks.k l cl s NksVs dks.k dk nqxquk gS] r ks f=kHkqt
dh Hkqt kvksa dh yackb; ksa dk , d vuqi kr  gS %
(1) 5 : 6 : 7 (2) 4 : 5 : 6 (3) 5 : 9 : 13 (4) 3 : 4 : 5

Sol. 2
a < b < c are in A.P.
 C = 2  A (Given)
 sin c  = sin 2A
 sin C = 2 sinA. cosA

 Acos2
Asin
Csin



 
2 2 2c b c – a

2
a 2bc




put a = b – , c = b + ,  > 0

  = 5
b

 a = b – 5
b

 = 5
4

 b,c = b + 5
b

 = 5
b6

 required ratio = 4 : 5 : 6

8. fn; k gS fd oØ y = y(x) ds fdl h fcanq (x,y) i j  [ khaph xbZ Li ' kZ j s[ kk dh <ky (slope) 
y

x2
2

 gSA ; fn ; g oØ] òÙk

x2 + y2 – 2x – 2y = 0 ds dasnz l s gksdj  t kr k gS] r ks bl dk l ehdj .k gS :
(1) x2 loge |y| = – 2(x – 1) (2) x loge |y| = 2(x – 1)
(3) x loge |y| = – 2(x – 1) (4) x loge |y| = x – 1

Sol. 2
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m = 
y

x2
2

dy y
dx x

 2
2

dy dx
dx x

 2

C
x
1–|y|ln

2
1

 ; put (1, 1)

O = – 1 + C ; C = 1
x log |y| = 2x – 2

9. , d fo| kFkhZ i k¡p i j h{kkvksa esa fuEu vad i zkIr  dj r k gS : 45, 54, 41, 57 43. ml ds } kj k NVh i j h{kk esa i zkIr  vad Kkr  ugh
gSA ; fn N% i j h{kkvksa esa i zkIr  vadks dk ek/;  48 gS r ks N% i j h{kkvksa esa i zkIr  vadks dk ekud fopyu gS :

(1) 
100

3
(2) 

100
3

(3) 
10

3
(4) 

10
3

Sol. 3

45+ 54+ 41+ 57+ 43+x  48
6

x = 288 – 240
x = 48

s.d =  x x
h



2

= 
   


9 36 41 81 25 200

6 6
 = 

100 10
3 3

10. ekuk f : R  R , d vodyuh;  Qyu gS t ks fd f'(3) + f'(2) = 0 dks l ar q"V dj r k gS] r ks 
x

x

f( x) f( )lim
f( x) f( )

   
    

1

0

1 3 3
1 2 2

cj kcj  gS :
(1) e2 (2) 1 (3) e–1 (4) e

Sol. 2
f'(3) + f'(2) = 0

/x

x

f( x) f( )lim
f( x) f( )

   
    

1

0

1 3 3
1 2 2

x

f( x) f( ) f( x) f( )lim
x f( x) f( )e 

     
   0

1 3 3 2 2
2 2

x

f( x) f( ) f( x) f( )
x x

f( x) f( )
lim

e 

       
  

  
 
 0

3 3 2 2

2 2
   f ' f '

f( x) f( )e


 
3 2

2 2  = e0 = 1

11. ; fn j Sf[ kd l ehdj .k fudk;  x – 2y + kz = 1, 2x + y + z = 2, 3x – y – kz = 3 dk , d gy (x, y, z), z  0
gS] r ks (x, y) ft l  j s[ kk i j  fLFkr  gS] ml dk l ehdj .k gS %
(1) 4x – 3y – 4 = 0 (2) 3x – 4y – 4 = 0 (3) 4x – 3y – 1 = 0 (4) 3x – 4y – 1 = 0

Sol. 1
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Add 1st and 3rd eq.
4x – 3y – 4 = 0

12. ; ksx k
k

k


20

1

1
2  cj kcj  gS :

(1) 2 – 20
21
2

(2) 1 – 20
11
2

(3) 2 – 17
3

2
(4) 2 – 19

11
2

Sol. 4

k
k

k



20

1

1
2

S = .....   2 3 20
1 2 3 20
2 2 2 2

S .....    2 20 20
1 2 19 20

2 2 2 2 2

S .....       2 20 20

1 1 1 20
2 2 2 2 2

S = 2 – 


20 20
2 20

2 2

= 2 – 20
22
2

= 2 – 19
11
2

13. ekuk fcUnq (h, k), (1, 2) r Fkk (–3, 4) , d j s[ kk L1 i j  fLFkr  gSA ; fn fcUnqvksa (h, k) r Fkk (4, 3) l s gksdj  t kus okyh j s[ kk

L2, j s[ kk L1 ds yacor ~ gS] r ks 
k
h

 cj kcj  gS :

(1) 0 (2) 
1
7

(3) 
1
3

(4) 3

Sol. 3

y – 2 =  x 1 1
2

24 – 4 = –x + 1
x + 2y = 5
4x – 2y = 10 ...(1)
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Mt = 



2 1
4 2

mn = 2
y – 3 = 2 (x – 4)
y – 3 = 2x – 8
(1) and (2)
2x – y = 5 ...(2)
5x = 15
x = 3
y = 1

K
h


1
3

14. vadks 0, 1, 2, 3, 4, 5 dks i z; ksx dj ds (t gk¡ vadks dks nksgj k; k t k l dr k gS½ cukbZ t k l dus okyh pkj  vadks dh l a[ ; kvksa]
t ks 4321 l s vf/kd (strictly greater) gks] dh l a[ ; k gS
(1) 310 (2) 306 (3) 288 (4) 360

Sol. 1
0, 1, 2, 3, 4, 5

(i) 

(ii) 

(iii) 

(iv) 

(v) 

15. , d xksys ft l dh f=kT; k 3 gS] ds vUr xZr  cus vf/kdr e vk; r u ds yacòÙkh;  csyu dh Å¡pkbZ gS :

(1) 3 (2) 6 (3) 
2 3
3

(4) 2 3

Sol. 4
r = 3cos

h sin 3
2
h = 6 sin
V = r2h
V = 9cos2. 6 sin
V = 54 cos2. sin

 dv cos cos sin
d

     


3 254 2
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cos = 0, 2S2 = c2

tan2 = 
1
2

tan= 
1
2

h = 
6 2 3
3

16. ; fn f(1) = 1, f'(1) = 3 gS] r ks f(f(f(x))) + (f(x))2 dk x = 1 i j  vodyt  gS :
(1) 33 (2) 9 (3) 15 (4) 12

Sol. 1
f(1) = 1, f'(1) = 3
f(f(f(x)) + f2(x)
f'(f(f(x))   f'(f(x))   f'(x) + 2 f  f''
3  3  3 + 2  1  3
27 + 6 = 33

17. òÙk x2 + y2 = 4 ds fcUnq  ,3 1  i j  [ khaph xbZ Li ' kZ j s[ kk vkSj  vfHkyac r Fkk x -v{k , d f=kHkqt  cukr s gSA bl  f=kHkqt  dk

¼oxZ bdkb; ksa esa ½ {ks=kQy gS %

(1) 
2
3

(2) 
1
3

(3) 
1
3

(4) 
4
3

Sol. 1

normal

tangent
(0,0)

x y+ =3 4

( ),3 1









0,

3
4

Area a =   
1 4 21
2 3 3

18. 20 eh- 80 eh- Å¡pkbZ okys nks [ kaHks] , d {kSfr t  l er y i j  l h/ks [ kM+s gSA i zR; sd [ kaHks ds f' k[ kj  dks nwl j s [ kaHks ds i kn l s feykus
okyh j s[ kkvksa ds i zfr PNsnu fcUnq dh bl  l er y l s Å¡pkbZ ¼ehVj ksa esa½ gS %
(1) 16 (2) 15 (3) 12 (4) 18

Sol. 1
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a = h tan 
b = h tan 
x = 20 tan = 80 tan
Now
x = a + b
20tan = h[tan + tan]

h = 
tan

tan tan


  
20

h = 
tan

tantan




 

20

4


80
5

 = 16

19. l er yksa x + y + z =1 r Fkk 2x + 3y + 4z = 5 dh i zfr PNsnu j s[ kk l s gks dj  t kus okys r Fkk l er y x – y + z =0
ds yacor  l er y dk l fn' k l ehdj .k gS :

(1)  ˆˆr i k   2 0


(2)  ˆˆr i k   2 0


(3)  ˆˆr i k   2 0


(4)  ˆˆr i k   2 0


Sol. 1
(x + y + z – 1) +  (2x + 3y + 4z – 5) = 0
x(1 + 2) + y (1 + 3) + z(1 + 4) – 1– 5 = 0

n n 1 2 0


(1 + 2)1 – (1 + 3) + (1 + 4) = 0
1 + 3 = 0
 = –1/3

 x y z              

1 2 4 51 1 1 1
3 3 3

x z  2 0
3 3 3
= x – z + 2 = 0

20. fuEu dFkuksa esa l s dkSu&l k , d] , d i qu: fDr  (tautology) ugha gS ?
(1) (p q) (~ p) q   (2) p (p q) 

(3)  (p q) p (~ q)   (4) (p q) p 
Sol. 3

by checking option
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option 2

option 3

21. ; fn , d fcanq R(4, y, z), fcanqvksa P (2, – 3, 4) r Fkk Q(8, 0, 10) dks feykus okys j s[ kk[ k.M i j  fLFkr  gS] r ks R dh ewyfcanq
l s nwj h gS :

(1) 2 14 (2) 6 (3) 2 21 (4) 53
Sol. 1

x y z   2 3 4
6 3 6

y z  2 3 4
6 3 6

y 1 3
3 3

z 1 4
3 6

y = – 2 z  - 4 = 2
z = 6

P(4, –2, 6) distance from origin
=  16 4 36

= 56

= 2 14

22. , d vufHkur  fl Dds dks de l s de fdr uh ckj  mNkyk t k,  r kfd de l s de , d fpÙk vkus dh i zkf; dr k] de l s de 90%
gks \
(1) 4 (2) 3 (3) 5 (4) 2

Sol. 1
Probability of observing at least one head out of n tosses
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= 
n

2
1–1 







  0.9

  
n

2
1








  0.1

 n  4
 minimum number of tosses = 4

23. ekuk f(x) = 
x

g(t)dt
0

 gS] t gk¡ g , d ' kwU; sÙkj  l e Qyu gSA ; fn f(x + 5) = g(x) gS] r ks 
x

f(t)dt
0

 cj kcj  gS :

(1) 
5

5 x

g(t) dt

 (2) 

x

g(t)dt


5

5

5 (3) 
x

g(t)dt



5

5

2 (4) 
x

g(t)dt



5

5

Sol. 1

f(x) = 
x

0

dt)t(g


x–

0

dt)t(g)x(f

put t = – u
x

0

g(–u) du 

)x(f–)u(d)u(g–
x

0

 
  f (– x) = – f (x)
  f(x) is an odd funtion
Also f (5+x) = g(x)
f(5 – x) = g(– x) = g(x) = f (5 + x)
  f (5 – x) = f (5 + x)
Now


x

u

dt)t(fI

5ut 





5x

5–

du)5u(fI





5x

5–

du)u(g
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



5x

5–

du)u('f

= f (x – 5) – f (– 5)
= – f (5 – x) + f (5)
f(5) – f(5 + x)

dt)t(gdt)t('f
5

x5

5

x5





24. ekuk S() = {(x,y) : y2 x, 0 x } r Fkk A() {ks=k S() dk {ks=kQy gSA ; fn fdl h , 0 <  < 4 ds fy,
A() : A(4) = 2 : 5 gS] r ks  cj kcj  gS :

(1) 
 
 
 

1
342

25
(2) 

 
 
 

1
322

5
(3) 

 
 
 

1
344

25
(4) 

 
 
 

1
324

5

Sol. 3

A(4) = xdx
4

0

= 
/x
/

 
 
 

43 2

03 2

= 
/ 3 22 4

3

= A( )
 

2 8 16 4
3 3

A() = /    3 22 16 32 2
5 3 15 3

/ 3 216
5

/
    
 

2 316
5

= 
/

 
 
 

1 3256
25

= 
/

 
  

1 344
25
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25. ; fn    /

dx xf(x)( x ) C
x x

  



1

6 3
2 33 6

1
1  t gk¡ C , d l ekdyu vpj  gS] r ks Qyu f(x) cj kcj  gS :

(1) 
x

 3
1

6
(2) 

x
 3

1
2

(3) 
x2
3

(4) 
x

 2
1

2
Sol. 2

  /

dx

x x
 2 33 61

  /

dx

x x
 2 33 61 t

x
  3

6
1 1

t dt
t

 
2

2

1
2

.t dt
x



2

2
7

6 3

t e 1
2

dx t dt
x

 
2

7 2

= 
/

C
x

    
 

1 3

6

1 1 1
2

=   /
x C

x
 

1 36
2

1 1
2

=   /
x x C

x
     

1 36
3

1 1
2

f(x) = 3x2
1–

26. ; fn fcUnq (4, 6) l s gksdj  t kus okys ekud vfr i j oy;  dh mRdsanzr k 2 gS] r ks (4, 6) i j  vfr i j oy;  i j  [ khaph xbZ Li ' kZ j s[ kk
dk l ehdj .k gS :
(1) 3x – 2y = 0 (2) 2x – y – 2 = 0 (3) x – 2y + 8 = 0 (4) 2x – 3y + 10 = 0

Sol. 2
e = 2       p(4, 6)

a b
 2 2

16 36 1 ...(1)

e2 = 1 + 
b
a

2

2

3 = 
b
a

2

2 ...(2)

b2 = 3a2

a a
 2 2

16 36 1
3

a
2

4 1

a2 = 4
b2 = 12
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x y
a b

 2 2
4 6 1

x y 4 6 1
4 12

x – 
y  1
2

2x – y = 2

27. ekuk f: [–1, 3] R bl  i zdkj  i fj Hkkf"kr  gS fd f(x) =

| x | [x], x
x | x |, x
x [x], x

   
   
   

1 1
1 2
2 3

 t gk¡ [t], t ; k ml l s de vf/kdr e

i w.kkZad dks n' kkZr k gS] r ks f vl ar r  gS :
(1) dsoy nks fcanqvksa i j (2) dsoy r hu fcanqvksa i j
(3) pkj  vFkok ml l s vf/kd facanqvksa i j (4) dsoy , d facanq i j

Sol. 2
f:[-1, 3]  R




x [ , )x
| x | x

x [ , )x
x x ,f(x)

x x ,

x x





  
     


   
   
  

1 01
0 1

2 1 2

2 2 3

3 3
discontinuous at
x = 0, 1, 3

28. i j oy;  y2 = 4x ds ml  fcanq] t gk¡ ; g òÙk x2 + y2 = 5 dks i zFke pr qFkkZa' k esa dkVr k gS] i j  [ khaph xbZ Li ' kZ j s[ kk ft l  fcanq
l s gksdj  t kr h gS] og gS %

(1) , 
  

1 3
4 4 (2) ,   

1 4
3 3 (3) ,   

1 1
4 2 (4) , 

  

3 7
4 4

Sol. 4

y = 4x
x2 + y2 = 5
x2 + 4x – 5 = 0
(x + 5) (x–1) = 0
x = 1
y = 2
P (1, 2)



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

tangent at g
y = 2 (x + 1)
x – y + 1 = 0

29. ekuk fdl h okLr fod l a[ ; k  x ds fy,  ˆˆ ˆa i j xk  3 2
  r Fkk ˆˆ ˆb i j k  


 gSA r ks a b


= r r Hkh l EHko gS] t c :

(1) r 
35
2

(2) r 
30
2

(3) r 
3 33 5
2 2

(4) r 
3 33
2 2

Sol. A

   
i j k

a b x x i j x k      



3 2 2 3 5
1 1 1

|a b| x x   
 22 2 38

= x     

21 752
2 4

r 
35
2

30. ; fn log x x
x 

 
  

 
10

61
12

1

1
 ds f} i n i zl kj  dk pkSFkk i n 200 gS r Fkk x > 1 gS] r ks x dk eku gS :

(1) 100 (2) 10 (3) 103 (4) 104

Sol. 2

T4 = C x x
log x

          

3
6

3
10

1 1 200
1 12

  /log x
log x

       
10

10

3 2 1 200 6
1 4 6 5 4

    xlog x log
log x

 
  

  
10

10

3 1 10
2 1 4

 
t

t t
 

    

3 1 1
2 1 4

 
 

t
t t

 



12 2 2 1

8 1
t(t2 + 7t) = 4t + 4
t3 + 7t2 – 4t – 4 = 0
t2 (t – 1) – 6t (t – 1) – 4(t–1)
t3 t2 (t – 1) + 8t (t – 1) + 4 (t – 1)
(t – 1) (t2 + 8t + 4) = 0
t = 1
log10x = 1
x = 10
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