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1. eku S, x ds mu l Hkh ekuksa dk l eqPp;  gS] ft u i j  oØ y = f(x) = x3 – x2 – 2x ds fcanq (x,y) i j  [ khaph xbZ Li ' kZ j s[ kk
fcanqvksa (1,f(1)) r Fkk (–1,f(–1)) dks feykus okys j s[ kk[ k.M ds l ekar j  gS] r ks S cj kcj  gS%

(1) 
1 , 1
3
  

 
(2) 

1 , 1
3

  
 

(3) 
1 ,1
3

 
 
 

(4) 
1 ,1
3

  
 

Sol. 4

 x,y

dy
dx = 3x2 – 2x – 2 =    f 1 f 1

2
 



3x2 – 2x – 2 = 0 2
2



 = – 1

3x2 –2x  – 1 = 0
3x2 – 3x + x – 1 = 0

(3x + 1)(x – 1) = 0  
1 ,1
3
 

 
 

2. P(2,3) l s gks dj  t kus okyh , d j s[ kk] t ks j s[ kk x + y = 7 dks P  l s 4 bdkbZ dh nwj h i j  i zfr PNsfnr  dj r h gS] dh <ky
(slope) gS%

(1) 
1 7
1 7



(2) 
5 1
5 1



(3) 
1 5
1 5



(4) 
7 1
7 1



Sol. 1

5 + 4(sin + cos) = 7
sin + cos = 1/2
1 + sin2 = 1/4
sin2 = -3/4

 2

2tan
1 tan


 

 = 
3
4



 3tan2 + 8 tan + 3 = 0

 tan = 8 28
6

   = 8 2 7
6

    4 7
3

 

Now rationalize option (1)

3. ; fn i j oy;  y2 = 16x dh , d ukfHkt hok dk , d Nksj  (1,4) i j  gS] r ks bl  ukfHkt hok dh yackbZ gS%
(1) 24 (2) 20  (3) 25 (4) 22

Sol. 3
2at1 = 4 &  = a(t1 –t2)2
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t1 = 1/2  = 4(1/2 + 2)2

t2 = – 2

 = 
254
4

 
  

 = 25

4.
/2 3

0

sin x dx
sinx cosx



  dk eku gS%

(1) 
2

4
 

(2) 
2

8
 

(3) 
1

2
 

(4) 
1

4
 

Sol. 4

2I = 
/2 3 3

0

sin x cos x dx
sinx cosx

 


2I =  
/2

0

1 sinx cos x dx




2I = 
/2

0

sin2x1 dx
2

   
 

2I = 
2


 + 
/2

0

cos2x
4



2I = 
cos cos0

2 4
      

I = 
1

4 4
 

5. ; fn Qyu f : R – {1 , – 1}  A f(x) = 
2

2

x
1 x

 } kj k i fj Hkkf"kr  gS r Fkk vkPNknh (surjective) gS] r ks  A cj kcj  gS%

(1) [0,) (2) R – {–1} (3) R – [–1,0) (4) R – (–1,0)
Sol. 3

y = 
2

2

x
1 x

x2 = 
y

1 y  (y  –1)

y 0
1 y


   y  R – [–1,0)

6. {ks=k A = {(x,y) : x2  y  x + 2) dk {ks=kQy ¼oxZ bdkb; ksa es½ gS%

(1) 
9
2

(2) 
13
6

(3) 
10
3

(4) 
31
6

Sol. 1
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x2 = y
& y = x + 2
x2 – x – 2 = 0
x = 2, – 1

A =   
2

2

1

x 2 x dx


 

= 
22 3

1

x x2x
2 3



 
  

 

= 
82 4
3

    
 – 

1 12
2 3
    

= 
10 3 1
3 2 3

   = 
9
2

7. 8 i q: "kksa r Fkk 5 efgykvksa esa l s 11 l nL; ksa dh desVh cukbZ t kr h gSA ; fn de l s de 6 i q: "kksa okyh desVh cukus ds m r j hds gSa
r Fkk de l s de 3 efgykvksa okyh desVh cukus ds n r j hds gS] r ks%
(1) n = m – 8 (2) m + n = 68 (3) m= n = 68 (4) m = n = 78

Sol. 4
m = n = 8C6

 × 5C5 + 8C7 × 5C4 + 8C8 × 5C3 = 78

8. ekuk f(x) = 15 – |x – 10| ; x  R gS] r ks x ds mu l Hkh ekuksa dk l eqPp; ] ft u i j  Qyu g(x) = f(f(x)) vodyuh;
ugha gS] gS%
(1) {10, 15} (2) {10} (3) {5,10, 15} (4) {5,10,15,20}

Sol. 3

f(x) = 
25 x x 10
x 5 x 10

 
  

f(f(x)) = 
   

   
25 f x ; f x 10
f x 5; f x 10
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10  f(x)  15   
20 x; 5 x 10

x; 10 x 15
  

 

f(x) < 10     
x 10; x 5
30 x; x 15
 
 

g(x) = 

x 10; x 5
20 x; 5 x 10
x; 10 x 15
30 x; x 15

 
     
  


 f(x) is not differentiable at {5,10,15}

9. l ekdy 2/3 4/3sec xcosec xdx  cj kcj  gS%

(; gk¡ C , d l ekdyu vpj  gS)

(1) –3cot–1/3x + C (2) 3tan–1/3x + C (3) 4/33 tan x C
4

  (4) – 3tan–1/3x + C

Sol. 4

I = 2/3 4 /3sec x cosec xdx

I =  
2 /3

2sinx cosec x dx
cosx

 
 
 

I = 
2

2/3

1 cosec xdx
cot x


cotx = t  – cosec2x dx = dt

I = 2/3

dt
t

    

21
3t
21
3




   + C

I = – 3(cotx)1/3 + C
or – 3tan-1/3x + C
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10. ; fn j s[ kk 
x 1

2


 = 
y 1

3


 = 
z 2

4


 ] l er y x + 2y + 3z = 15 dks fcanq P i j  feyr h gS] r ks P dh ewy fcaq l s nwj h gS%

(1) 7/2 (2) 9/2 (3) 2 5 (4) 5 /2
Sol. 2

'P' lies on plane :
2 + 1 + 6 – 2 + 12 + 6 = 15
20 = 10
 = 1/2

 
1P 2, ,4
2

 
  

OP = 
14 16
4

   = 
81
4

 = 
9
2

11. ; fn oØ y = x3 + ax – b ds fcanq (1,–5) i j  [ khaph xbZ LIk' kZj s[ kk ]j s[ kk –x + y + 4 = 0 i j  ycaor  gS] r ks fuEu esa l s dkSu
l k , d fcanq] oØ i j  fLFkr  gS?
(1) (–2,2) (2) (2, – 1) (3) (2,–2) (4) (–2,1)

Sol. 3

 1, 5

dy
dx 

 = 3x2 + a = a + 3

(a + 3) ×1 = – 1  a = – 3
Now, y = x3 – 3x – b
              (1,–5)
– 5 = 1 –3 – b  b = 3
y = x3  – 3x – 3
options check

12. ; fn òÙk x2 + y2 = 1 dh , d Li ' kZj s[ kk funsZ' kkad v{kksa dks fHkUu fcnqavks P r Fkk Q i j  i zfr PNsn dj r h gS] r ks PQ ds e/; fcanq (locus)
gS %
(1) x2 + y2 – 2x2y2 = 0 (2) x2 + y2 – 16x2y2 = 0
(3) x2 + y2 – 2xy = 0 (4) x2 + y2 – 4x2y2 = 0

Sol. 4
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equation of tangent at A :
T = 0
xcos + y sin  = 1

Now, 2h = sec   cos = 
1
2h

2k = cosec   sin = 
1
2k

2 2

1 1
x y

  = 4

 x2 + y2 – 4x2y2 = 0

13. ekuk    
10

10

k 1

f a k 16 2 1


   , t gk¡ l Hkh i zkd r̀  l a[ ; kvksa x,y ds fy, ] Qyu f , f(x + y) = f(x)f(y) dks l ar q"V dj r k gS

r Fkk f(1) = 2 gSA r ks i zkd r̀  l a[ ; k 'a' gS :
(1) 4 (2) 3 (3) 2 (4) 16

Sol. 2
f(2) = f2(1) = 22

f(3) = f(2) f(1) = 23

now, f(a + 1) + f(a + 2) + .... + f(a + 10) = 16[210 – 1]
'a' must be 3

14. vody l ehdj .k 
dyx
dx

 + 2y = x2(x  0) dk gy ft l ds fy ,  y(1) = 1, gS] gSa :

(1) y = 
3

2

x 1
5 5x

 (2) y = 2
2

3 1x
4 4x

 (3) y = 3
2

4 1x
5 5x

 (4) y = 
2

2

x 3
4 4x



Sol. 4

dy 2 y
dx x

    
 = x

I.F = 2lnxe  = x2
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 x2y = 
4x C

4


x 1,y 1  
1 = 1/4 + C  C = 3/4
4x2y = x4 + 3

y = 
2

2

x 3
4 4x



15. ; fn l a[ ; kvksa –1,0,1, k dk ekud fopyu 5  t gk¡ k > 0 gS] r ks k cj kcj  gS 7:

(1) 
54
3

(2) 
102
3

(3) 2 6 (4) 6

Sol. 3
S.D. = var iance

& var = 
2x

n
  – 2

 = 
1 0 1 k

4
   

 = 
k
4

Now, 5 = 
21 0 1 k

4
  

 – 
2k

16
80 = (k2 +2)4 – k2

k2 = 24

k = 2 6    k 0

16. ; fn f(x), ?kkr  pkj  dk , d ' kwU; sÙkj  cgqi n gS] ft l ds LFkkuh;  pj e fcanq x = – 1,0,1 i j  gSa] r ks l eqPP;  S = {x  R : f(x)
= f(0))} esa ek=k :
(1) pkj  vi fj es;  l a[ ; k, ¡ gSaA
(2) pkj  i fj es;  l a[ ; k, ¡ gSaA
(3) nks vi fj es;  r Fkk , d i fj es;  l a[ ; k gSA
(4) nks vi fj es;  r Fkk nks i fj es;  l a[ ; k gSA

Sol. 4
f'(x) = (x + 1)x(x – 1)

f(x) = 
4 2x x C

4 2
 

Now, f(x) = f(0)  C = 0

f(x) = 
2 2x x 1

2 2
 

 
 

  x  = 0, 2 , 2

17. ekuk S = { [–2, 2] : 2cos2 + 3sin = 0} gS] r ks S ds vo; oksa dk ; ksxQy gS :

(1) 
5
3


(2)  (3) 2 (4) 
13
6


Sol. 3
2 – 2sin2 + 3sin = 0
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2sin2 – 3sin – 2 = 0
(2sin + 1)(sin – 2) = 0

sin = –1/2   = n + (–1)n+1 
6


n = 0  = 
6


n = 1  = 
6
 

n = – 1  = –  + 
6


n = 2   = 2
6
 

sum of  = 2

18. pkj  O; fä ; ksa ds , d y{;  i j  Bhd i zdkj  l s i zgkj  dj us dh i zkf; dr k, ¡ Øe' k% 
1 1 1, ,
2 3 4

 r Fkk 
1
8

 gSaA ; fn l Hkh bl  y{;  i j  Lor a=k

: i  l s i zgkj  dj r s gSa] r ks y{;  i j  vk?kkr  gksus dh i zkf; dr k gS :

(1) 
25
32

(2) 
7
32

(3) 
25

192
(4) 

1
192

Sol. d

Required probability = 1 –  P A B C D    = 
25
32

19. ekuk fHkUu i nksa okyh l ekar j  Js.kh (non - constant A.P) a1, a2, a3,.... ds i zFke n i nksa dk ; ksxQy  50n + 
 n n 7

A
2


gS]

t gk¡ A , d vpj  gSA ; fn bl  l ekar j  Js.kh dk l koZvar j  d gS] r ks Øfer  ; qXe (d, a50) cj kcj  gS :
(1) (A, 50 + 46A) (2) (A,50+45A) (3) (50,50+45A) (4) (50,50+46A)

Sol. 1

Sn =  1
n 2a n 1 d
2
     = 

 n n 7 A
50n

2




= a1n + 
 n n 1 d

2


 = 50n + 
 n n 7 A

2
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 a1n = 
 n n 1 d

2


 = 50n + 
 n n 1 A

2


 – 
6nA
2

 a1n + 
 n n 1 d

2


 = n[50 – 3A] + 
 n n 1 A

2


A = d, a1 = 50 – 3A
Now, a50 = a1 + (n – 1)d
= 50 – 3A + (50–1)A
= 50 + 46A

20. ; fn 
1 1 1 2 1 3
0 1 0 1 0 1
     
     
     

.........
1 n 1
0 1

 
 
 

 = 
1 78
0 1
 
 
 

 gS r ks 
1 n
0 1
 
 
 

 dk O; qRØe(inverse) gS:

(1) 
1 13
0 1

 
 
 

(2) 
1 12
0 1

 
 
 

(3) 
1 0

13 1
 
 
 

(4) 
1 0
12 1
 
 
 

Sol. 1

1 1 1 2
0 1 0 1
   
   
   

 .......
1 n 1
0 1

 
 
 

 = 
1 78
0 1
 
 
 

 1 1 2 .... n 1
0 1
   
 
 

 = 

 n n 2
1

2
0 1

 
 
 
  

 = 
1 78
0 1
 
 
 

  n = 13

21. ; fn Qyu f, ,
6 3
  

  
 i j  bl  i zdkj  i fj Hkkf"kr  gS fd 

 
2 cosx 1 , x
cot x 1 4f x

k, x
4

  
  
 

 l ar r  gS] r ks k cj kcj  gS :

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

(4) 
1
2

Sol. 3

 
x /4
lim f x
  =  f / 4  = k

x /4
lim
  2 cosx 1

cot x 1



 = k

2x / 4

2 sinxlim
cosec x 

 = k

  2
1

2



  = k  k = 
1
2
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22. ekuk   r Fkk  l ehdj .k x2 + x  + 1 = 0 ds ewy gS] r ks R esa y 0 ds fy,  

y 1
y 1

1 y

  
  
  

 cj kcj  gS :

(1) y3 (2) y(y2 – 1) (3) y(y2 – 3) (4) y3 – 1
Sol. 1

 = ,  = 2

2

2

2

y 1
y 1

1 y

  
  
  

C1  C1 + C2 + C3

2

2

y
y y 1
y 1 y

 
 

 

R2  R2 – R1 & R3   R3 –R1

2

2 2

2

y
0 y 1
0 1 y

 
     
     

 = y3

23. ekuk p, q  R, ; fn 2 – 3  f} ?kkr h l ehdj .k x2 + px + q = 0 dk , d ewy gS] r ks :
(1) p2 – 4q – 12 = 0 (2) q2 + 4p + 14 = 0 (3) q2 – 4p – 16 = 0 (4) p2 – 4q + 12 = 0

Sol. 1
x2 – 4x + 1 = 0
 = – 4, q = 1

24. l eqPp;  
iS : R
i

         i 1   ds l Hkh fcUnq ft l  i j  fLFkr  gS ; og gS :

(1) , d òÙk ft l dh f=kT; k 2  gSA (2) , d òÙk ft l dh f=kT; k 1 gSA

(3) , d l j y  j s[ kk  ft l dh <ky –1 gSA (4) , d l j y  j s[ kk ft l dh <ky 1 gSA
Sol. 2

let 
i
i

 
 

 = 
i

i

e
e



   = 2ie 

 cos2 + isin2
 Which lies on circle of radius = 1

25. ; fn j s[ kk y = mx + 7 3 , vfr i j oy;  
2 2x y

24 18
  = 1 dk vfHkyac gS] r ks m dk , d eku gS :

(1) 
3
5

(2) 5
2

(3) 
2
5

(4) 15
2

Sol. 3
Equation of Normal
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y = mx ± 
 2 2

2 2 2

m a b

a b m





7 3  = 2

m 24 18

24 18m

  


 m2 = 
72
90

 m = 
4
5

 = 
2
5

26. fdUgha nks dFkuksa P r Fkk q ds fy, ] O; at d  p ~ p q   dk fu"ks/ku gS :

(1) p q (2) ~ p ~ q (3) p q (4) ~ p ~ q
Sol. 4

   p ~p q ~p q p ~p q ~ p ~p q

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

      

~ p ~ q ~ p ~ q
F F F
F T F
T F F
T T T



27. ekuk    = ˆ ˆ3i j  r Fkk ˆˆ ˆ2i j 3k   


gSA ; fn 1 2    
  

 gS] t gk¡ 1


 l fn' k 
  ds l ekar j  gS r Fkk 2


 l fn' k 

  ds yacor

gS] r ks 1 2  
 

 cj kcj  gS :

(1)  1 ˆˆ ˆ3i 9i 5k
2

  (2)  1 ˆˆ ˆ3i 9j 5k
2

   (3) ˆˆ ˆ3i 9j 5k   (4) ˆˆ3i 9j 5k 

Sol. 2
ˆˆ ˆ ˆ ˆ3i j, 2i j 3k      



1


 =   = ˆ ˆ3 i j  

let 2
ˆˆ ˆxi yj zk   



2. 
   = 0  3x + y = 0 y = –3x

2
ˆˆ ˆxi 3xj zk   



Now,

1 2 
  

(2, – 1, 3) = (3, , 0) – (x, –3x, 3)
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2 = (3 –x) ....(1)
–1 = ( + 3x) 
from (1) and (2)

  = 
1
2

x = 
1
2



 1


 = 
3 1ˆ ˆi j
2 2



2


 = 
1 3ˆ ˆi j 3
2 2

  

1 2
1 ˆˆ ˆ3i 9j 5k
2
        

 

28. ; fn 8

6
log x2 x

x
  
 

(x > 0) ds f} i n i zl kj  dk pkSFkk i n 20×87 gS] r ks x dk , d eku gS :

(1) 83 (2) 8–2 (3) 8 (4) 82

Sol. 4

T4  =  8

3
3log x6

3
2C x
x

 
 
 

 = 20×87

83log x 7
3

120 8 x 20 8
x

    

86 = 3
8log x 3x 

6logx8 = 3
8log x 3

6
t

 = 3t – 3

3t2 – 3t – 6 = 0
t2 – t – 2 = 0
(t – 2)( t + 1) = 0
t = – 1, 2
log8x = – 1 & 2

x = 
1 ,64
8

29. fcanqvksa (0,–1,0) r Fkk (0,0,1) l s gks dj  t kus okyk , d l er y]  t ks l er y y –z + 5 = 0 ds l kFk 
4


dk dks.k cukr k gS] fuEu

eas l s fdl  fcanq l s gksdj  t kr k gS \

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

Sol. 4
ax + b(y + 1) + cz = 0
c = – b
ax + by + b – bz = 0
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2 2

a,b, b 0,1, 1

a 2b 2

 


 =

1
2

(2b)2 = a2 + 2b2

a = 2b

Plane : 2bx + by + b – bz = 0

± 2 x  + y – z + 1 = 0
Now check from options

30. cos210° – cos10° cos50° + cos250° dk eku gS :

(1) 3/2 (2) 
3 cos20
4
  (3)  3 1 cos20

2
  (4) 3/4

Sol. 4

= 
1 1 cos20 cos60 cos40 1 cos100
2

          

=
1 3 /2 cos20 cos100 cos40
2

       

=
1
2

3 2cos60 cos40 cos40
2
       

 = 
3
4




