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LIMIT 

1. ;fn  dk eku ea gS] rks 

a cjkcj gS ________A 

2. ;fn , a, b, g Î R 

gS] rks a + b + g dk eku gS ________A 

3.  dk eku cjkcj gS : 

 (1)  (2)  

 (3)  (4)  

4.  dk eku cjkcj gS % 

 (1) 0  (2) 4  (3) – 4 (4) –1 

5.  cjkcj gS & 

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

6. ;fn a, b lehdj.k x2 + bx + c = 0, ds nks fHkUu 

ewy gSa] rks  

cjkcj gS: 

 (1) b2 + 4c  (2) 2(b2 + 4c) 

 (3) 2(b2 – 4c) (4) b2 – 4c 

7. ;fn 0 < x < 1 rFkk y  =  x2 +  x3 +  x4 + ... 

gSa, rks x = ij e1+y dk eku gS : 

 (1)  (2) 2e (3)  (4) 2e2  

8. ;fn 
 
gS,   rks Øfer 

;qXe  (a, b) gS : 

 (1)   (2)  

 (3)   (4)  

9.  cjkcj gS :  

 (1) p2 (2) 2 p2 (3) 4 p2 (4) 4 p 

10. ;fn lehdj.k ax2 + bx – 4 = 0 ds ewy 

 rFkk  gSa] 

rks Øfer ;qXe (a, b) gS % 

 (1) (1, –3)  (2) (–1, 3) 

 (3) (–1, –3)  (4) (1, 3) 

11. ekuk ƒ : R ® R ,d larr Qyu gSA rc

 cjkcj gS : 

 (1) ƒ (2)  (2) 2ƒ (2) 

 (3) 2ƒ   (4) 4 ƒ (2) 

12. ekuk f(x) = x6 + 2x4 +  x3  + 2x + 3, x Î R gSA rc

 ds fy, izkÑfrd la[;k n 

gS ________A 

13.  cjkcj gS ____A 

14.  cjkcj gS % 

 (1)    (2) 0 (3)  (4) 1 

15. ;fn  dk vfLrRo gS rFkk ;g b 

ds cjkcj gS] rks a – 2b dk eku gS ______. 

16.  dk 

eku gS% 

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

( )
+æ ö

ç ÷è ø
®

- 2

x 2

x

x 0
lim 2 cosx cos2x

-

®

a - b + + g
=

x 2 x
e
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lim 10

xsin x

®¥
=

- +
- +å

n

n
j 1

1 (2j 1) 8n
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2
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17. ekuk a Î R bl izdkj gS fd Qyu  

    

 x = 0 ij larr gS] tgk¡ {x} = x – [x], [x] egÙke 

iw.kk±d £ x gSA rks 

 (1)   

 (2) a = 0 

 (3) bl izdkj ds a dk vfLrRo ugha gS 

 (4)  

18. eku ƒ  :  (0,  2)  ® ¡, 

}kjk ifjHkkf"kr gSA rks   

  cjkcj gS _____ A 

19. ;fn  gS] rks a + b + c 

cjkcj gS _______A 

20.  , tgk¡ r ,d 'kwU;sÙkj 

okLrfod la[;k gS rFkk [r] egÙke iw.kk±d £ r gS] 

dk eku cjkcj gS :  

 (1)   (2) r (3) 2r  (4) 0 

21.  dk eku cjkcj gS : 

 (1)  (2)  (3) 0 (4)  

22. tgk¡ [x]  

 egÙke iw.kk±d £ x gS] dk eku gS :  

 (1) p (2) 0 (3)   (4)  

23. ;fn = L gS] rks (6L + 1) dk 

eku gS % 

 (1)  (2)  (3) 6 (4) 2 
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SOLUTION 

1. Official Ans. by NTA (3) 

Sol.  

 form:     

 =  

 Now  

 =  

  (by L' Hospital Rule) 

  

 =  

 So,   

 =  

 Þ  

2. Official Ans. by NTA (3) 

Sol.  

  

 For limit to exist 

 a – b = 0,  

  ……(i) 

  

 Put in (i) 

  

  Þ  

 Þ  

 a = 6, b = 6, g = –9 

 a + b + g = 3 

3. Official Ans. by NTA (4) 

Sol.  

  

  

  

( ) 2
x 2

x
x 0
lim 2 – cosx cos x

+

®

1¥

( )2x 0

1 cos x cos 2x
lim x 2

xe ®

æ ö- ´ +ç ÷ç ÷è ø

2x 0

1 cosx cos2x
limt

x®

-

x 0

1
sin x cos2x cosx ( 2sin2x)

2 cos2xlimt
2x®

- ´ ´ -

x 0

sin xcos2x sin2x.cosx
limt

2x®

+

1 3
1

2 2
+ =

2x 0
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limt (x 2)

xe ®

æ ö- +ç ÷ç ÷è ø

3
2 32e e

´
=

a 3=

( )

®

æ ö æ ö
a + + - b - + + g -ç ÷ ç ÷

è ø è ø

2 2 3
2

3x 0

x x x
x 1 x x x 1 x

2 2 3lim
x

( )
®

b a bæ ö æ öa - b + a + + g + - - gç ÷ ç ÷
è ø è ø =

2 3

3x 0

x x x
2 2 3lim 10
x

b
a + + g = 0

2

a b
- - g = 10

2 3

a
b = a g = -, 3

2

a a a
- + =

3
10

2 3 2

a a
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3
10

6 2
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=
9

10
6
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®¥
=
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è ø

å
n

n
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2j 1
8

1 n nlim
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n n

+
= +
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1 1 1
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4 
 
4. Official Ans. by NTA (3) 

Sol.  

 =  

 =  

  

  

  

 =   

 

 

  

  

 

 

 =   = –4 

5. Official Ans. by NTA (1) 

Sol.  

  

  

6.  Official Ans. by NTA (3) 

Sol.  

 

 

  

  

7. Official Ans. by NTA (1) 

Sol. y =    

  =   

  =   

  =   

  x =  Þ  y = 1 – ln2 

   

 =  

®

æ ö
ç ÷- - +è ø8 8x 0

x
lim

1 sin x 1 sin x

®

æ ö
ç ÷- - +è ø8 8x 0

x
lim

1 sin x 1 sin x

®

æ ö
ç ÷- - +è ø8 8x 0

x
lim

1 sin x 1 sin x

( )æ ö- + +
ç ÷

- + +è ø

8 8

8 8

1 sin x 1 sin x

1 sin x 1 sin x

( )æ ö- + +
ç ÷

- + +è ø

4 4

4 4

1 sin x 1 sin x

1 sin x 1 sin x

( )æ ö- + +
ç ÷

- + +è ø

2 2

2 2

1 sin x 1 sin x

1 sin x 1 sin x

( )®

æ ö
ç ÷- - +è øx 0

x
lim

1 sin x 1 sin x

( )- + +8 81 sin x 1 sin x

( )- + +4 41 sin x 1 sin x

( )- + +2 21 sin x 1 sin x

( )
( )

®
= - + +

-
8 8

x 0

x
lim 1 sin x 1 sin x

2sin x

( )- + +4 41 sin x 1 sin x

( )- + +2 21 sin x 1 sin x

®

æ ö-ç ÷
è øx 0

1
lim (2) (2) (2)

2 { }®
=Q

x 0

sin x
lim 1

x

( ) ( )

9

2x 2
n 1

x
S lim

n n 1 x 2 2n 1 x 4®
=

=
+ + + +å

( )
9 9

2
n 1 n 1

2 1 1 1
S

2 n 1 n 24 n 3n 2= =

æ ö= = -ç ÷
è + + ø+ +

å å

1 1 1 9
S

2 2 11 44
æ ö= - =ç ÷
è ø

( ) ( )
( )

22 x bx c 2

2x

e 1 2 x bx c
lim

x

+ +

®b

- - + +

- b

( ) ( ) ( )

( )

22 2 2
2

2x

2 x bx c 2 x bx c
1 1 ... 1 2 x bx c

1! 2!lim
x®b

æ ö+ + + +ç ÷+ + + - - + +
è øÞ

-b

( )
( )

22

2x

2 x bx 1
lim

x®b

+ +
Þ

-b

( ) ( )
( )

22

2x

2 x x
lim

x®b

- a - b
Þ

- b

( ) ( )2 22 2 b 4cÞ b - a = -

2 31 1
1 x 1 x .....

2 3
æ ö æ ö- + - +ç ÷ ç ÷
è ø è ø

( )
2 3 4

2 3 4 x x x
x x x ....... ....

2 3 4

æ ö
+ + + - + + +ç ÷

è ø

2 2 2x x x
x x ...

1 x 2 3

æ ö
+ - + + +ç ÷- è ø

( )x
n 1 x

1 x
+ -

-
l

1
2

1 y 1 1 n2e e+ + -= l

2
2 n2 e

e
2

- =l
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8. Official Ans. by NTA (2) 

Sol.  

 Þ a > 0 

 Now,  

  

  

 Þ 1 – a2 = 0 Þ  a = 1 

 Now,  

  

 (a,b) =  

9. Official Ans. by NTA (3) 

Sol.  

  

  

  

10. Official Ans. by NTA (4) 

Sol. ;  form  

 Using L Hopital rule  

  

 Þ a = –4  

  

  

  = e0 Þ b = 1  

 a = –4 ; b = 1  

 If ax2 + bx – 4 = 0 are the roots then  

 16a – 4b – 4 = 0 & a + b – 4 = 0  

 Þ a = 1  &  b = 3 

11. Official Ans. by NTA (2) 

Sol.  

  

  

  

 Þ 2f(2) 

( ) ( )2

x
lim x x 1 ax b

®¥
- + - = ¥ - ¥

( )
®¥

- + -
=

- + +

2 2 2

2x

x x 1 a x
lim b

x x 1 ax

( )
®¥

- - +
Þ =

- + +

2 2

2x

1 a x x 1
lim b

x x 1 ax

( )
®¥

- - +
Þ =

æ ö
- + +ç ÷

è ø

2 2

x

2

1 a x x 1
lim b

1 1
x 1 a

x x

®¥

- +
=

æ ö
- + +ç ÷

è ø

x

2

x 1
lim b

1 1
x 1 a

x x

-
Þ = Þ = -

+
1 1

b b
1 a 2

æ ö
ç ÷
è ø

1
1,-

2

( )2 4

4x 0

sin cos x
lim

x®

p

( )4

4x 0

1 cos 2 cos x
lim

2x®

- p

( )
( )

( )
4 4

22 2
2 4x 0 4

1 cos 2 2 cos x sin x
lim 4 . 1 cos x

2x2 1 cos x
®

- p - p
p +

é ùp -ë û

( )22 21 1
.4 . 2 4

2 2
= p = p

3

x
4

tan x tan xlim
cos x

4
p

®

-
a =

pæ ö+ç ÷
è ø

0
0

2 2 2

x
4

3tan x sec x sec xlim
sin x

4
p

®

-
a =

pæ ö- +ç ÷
è ø

x 0

(cosx 1)limcot x tan x
x 0
lim(cos x) e ®

-

®
b = =

2

2 xx 0

(1 cos x ) xlim .
x tan x

xe
®

- -

æ ö
ç ÷
è øb =

x 0

1 xlim .
2 1e ®

-æ ö
ç ÷
è øb =

( )
2sec x

2
2

x 2
4

f x dx
4

lim
x

16

p
®

p

p
-

ò

( )2

x
4

f sec x .2sec x.sec x tan x
lim .

4 2xp
®

é ùp ë û

( )2 3

x
4

sin x
lim f sec x .sec x.

4 xp®

p

( ) ( )3 1 4
f 2 . 2 .

4 2

p
´

p
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12. Official Ans. by NTA (7) 

Sol. f(n) = x6 + 2x4 + x3 + 2x + 3       

   

  

  

 Þ 9n – (19) = 44 

 Þ 9n = 63 

 Þ n = 7 

13. Official Ans. by NTA (1) 

Sol.  

  

  

  

 =  

14. Official Ans. by NTA (4) 

Sol. Given limit is of 1¥ form 

 So,  

 Now, 

  

                  

 So, l = exp (0) (from sandwich theorem) 

= 1 

15. Official Ans. by NTA (5) 

Sol.   

   

 Apply L'Hospital Rule 

   

 limit exists only when a – 4 = 0 Þ a = 4 

  

   

  Þ  

 a – 2b = 4 – 2  

 = 5 

16. Official Ans. by NTA (1) 

Sol.  

  

  

( ) ( )n

x 1

x f 1 f x
lim 44

x 1®

-
=

-

( )n 6 4 3

x 1

9x x 2x x 2x 3
lim 44

x 1®

- + + + +
=

-

( )n 1 5 3 2

x 1

9nx 6x 8x 3x 2
lim 44

1

-

®

- + + +
=

-

®a
=

æ öæ ö
ç ÷ç ÷+ +è øè ø
å

n
1

n
r 1

1
lim tan tan

1 r(r 1)

-

®a
=

æ ö+ -æ ö
= ç ÷ç ÷+ +è øè ø

å
n

1

n
r 1

r 1 r
lim tan tan

1 r(r 1)

- -

®a =

æ öé ù= + -ç ÷ë ûè ø
å

n
1 1

n
r 1

tan lim tan (r 1) tan (r)

-

®¥

æ öpæ ö= + -ç ÷ç ÷
è øè ø

1

n
tan lim tan (n 1)

4

pæ ö =ç ÷
è ø

tan 1
4

®¥

æ ö+ + + +ç ÷
= ç ÷

è øn

1 1 1
1 ........

2 3 nexp lim
n

l

£ + + + + £ + + + +
1 1 1 1 1 1

0 1 .... 1 ....
2 3 n 2 3 n

£ -2 n 1

( )
( )

4 x

4 xx 0

ax e 1
lim

ax e 1®

- -

-

0
0

æ ö
ç ÷
è ø

( )4x

x 0

ax e 1
lim

ax . 4x®

- -
=

4x

x 0

e 1
Use lim 1

4x®

-
=

4x

x 0

a 4e
lim

8ax®

-
=

a 4
form

0
-æ ö

ç ÷
è ø

4x

x 0

4 4e
lim

32x®

-=

4x

x 0

1 e
lim

8x®

-
=

0
0

æ ö
ç ÷
è ø

4x

x 0

e .4 1
lim

8 2®

-
= = -

1
b

2
= -

1
2

æ ö-ç ÷
è ø

( )( )h 0

1 3 3 sinh
3 cosh sinh cosh

2 2 2 2
L lim 2

3h 3®

æ öæ ö æ ö
+ - -ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷è ø è ø= ç ÷

ç ÷
ç ÷
è ø

h 0

4sinh
L lim

3h®
=

4
L

3
Þ =
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17. Official Ans by NTA (3) 

Sol.  

  

  

 Let 1 – x2 = cos q 

  

  

 Now,  

  

  

 Þ RHL ¹ LHL 

 Function can't be continuous 

 Þ No value of a exist 

18. Official Ans. by NTA (1) 

Sol.  

  .....(i) 

 replacing x ® 1 – x 

  

  

  

  

  .....(ii) 

 equation (i) + (ii) 

 E = 1 

19. Official Ans. by NTA (4) 

Sol.  

 Þ  

 a – b + c = 0  .....(1) 

 a – c = 0  .....(2) 

 &  

 Þ  

x 0 x 0
Lim f(x) f(0) Lim (x)

+ -® ®
= =

1 2 1

x 0

cos (1 x ) sin (1 x)
Lim

x(1 x)(1 x)+

- -

®

- × -
- +

1 2

x 0

cos (1 x )
Lim

x 1 1 2+

-

®

- p
×

× ×

x 0
Lim

2 1 cos+®

p q
- q

0
Lim

2 22 sin
2

+q ®

p q p
=

q

( )1 2 1

3x 0

cos 1 (1 x) sin ( x)
Lim

(1 x) (1 x)-

- -

®

- + -

+ - +

( )1

x 0

sin x
2Lim

(1 x)(2 x)( x)-

-

®

p
-

+ + -

1

x 0

sin x2Lim
1 2 x 4-

-

®

p
p

× =
×

n

n
r 1

1 r
E 2 lim f

n n®¥
=

æ ö= ç ÷
è øå

1

0

2 x
E n 1 tan dx

n2 4
pæ ö= +ç ÷

è øòl
l

1

0

2
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20. Official Ans. by NTA (1) 

Sol. We know that 

     r £ [r]  < r  + 1 

 and  2r £ [2r] < 2r + 1 

   3r £ [3r] < 3r + 1 

                  

   nr £ [nr] < nr + 1 

          

 r + 2r + ....+ nr 

 £ [r] + [2r] +....+ [nr] < (r + 2r +....+ nr) + n 

   

 Now, 

   

 and    

 So, by Sandwich Theorem, we can conclude that 

  

     Ans. (1) 

21. Official Ans. by NTA (1) 

Sol.  

  

  

   Option (1) 

22. Official Ans. by NTA (4) 

Sol.  

23. Official Ans. by NTA (4) 

Sol.  

 So 6L + 1 = 2 
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