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LIMIT

Sol.1 C

1x
Lim

→  (1 – x + [x – 1] + [1 – x])

Let f(x) = 1 – x + [x – 1] + [1 – x]

= 1 – x + [x] + [–x]

Now, LHL at x = 1

−→1x
Lim

 f(x) = −→1x
Lim

{1 – x + [x] + [–x]}

⇒ 0h
Lim

→ {1 – (1 – h) + [1 – h] + [–(1 – h)]}

⇒ 0h
Lim

→ {h + [1 – h] + [–1 + h]}

⇒ 0 + 0 + –1 = –1

RHL at x = 1

+→1x
Lim

 f(x) = +→1x
Lim

 {1 –x + [x] + [–x]}

⇒ 0h
Lim

→  {1 – (1 + h) + [1 + h] + [–1 –h]}

⇒ 0 + 1 + (–2) = –1   so,  1x
Lim

→  f(x) = –1

Sol.2 D

∞→x
lim  sec–1 









+1x

x
Put x = 

y

1

= 0y
lim
→  sec–1 









+1y

1
 = 0y

lim
→   cos–1 (y + 1)

Now, LHL at y = 0

−→0y
lim

 cos–1 (y + 1) = 0h
lim
→  cos–1 (1 – h) = 0

RHL at y = 0

+→0y
lim

cos–1 (y+1)= 0h
lim
→  cos–1 (1+h) ⇒ Not possible

so, Limit does not exists.

Sol.3 D

2x
Lim

→  
( )

)1x(n

1esin 2x

−

−−

�

= 2x
Lim

→  
)1x(n

)1e(

)1e(

)1e(sin 2x

2x

2x

−

−
×

−

− −

−

−

�

= 2x
Lim

→  
))2x(1(n

)2x(

)2x(

1e )2x(

−+

−
×

−

−−

�
 = 1 × 1 = 1

Aliter : → we can do the same question by

L – Hospital rule also,

EXERCISE – I HINT & SOLUTION

2x
Lim

→

(x 2)sin (e 1)

n (x 1)

− −

−�
= 2x

Lim
→

)1x(

1

e)1ecos( )2x()2x(

−

×− −−

= 2x
Lim

→  (x – 1) . e(x – 2) . cos (ex – 2 – 1) = 1

Sol.4 B

∞−→x
lim  

1xx9

x

1
sinx

2

2

++










Put x = –
y

1
, so limit changes to y → 0

0y
lim
→  

1
y

1

y

9
y

ysin

2
2 +−

−
 = 0y

lim
→  

9yyy

ysin

2 +−

−

= – 
9

1
 = – 

3

1

Sol.5 D

0x
Lim

→  
)xsin1(n

))x1(n(sin

+

+

�

�

= 0x
Lim

→ )x1(n

))x1(n(sin

+

+

�

�
×

x

)x1(n +�
×

)xsin1(n

xsin

+�

= 1 . 1 . 1 = 1

Sol.6 C

2
x

Lim
π

→  













 π
−

xcos
2

x

Let x = 







+

π
h

2

= 0h
Lim

→  


























+

π

π
−+

π

h
2

cos

2
h

2
 = 0h

Lim
→  









− sinh

h
 = – 2

Sol.7 C

2
x

Lim
π

→
tan2 x 








++−++ 2xsin6xsin4xsin3xsin2 22
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=

2
x

Lim
π

→
tan2 x













+++++

−−−++

2xsin6xsin4xsin3xsin2

2xsin6xsin4xsin3xsin2

22

22

= 

2
x

Lim
π

→
 

)261432(

)2xsin3x(sin

xcos

xsin 2

2

2

+++++

+−
×

= 
6

1
 × 

2
x

Lim
π

→
 

)xsin1()xsin1(

)1x(sin)2x(sin

+−

−−
 = 

12

1

Sol.8 C

∞→x
Lim  

1xx

1x
x

1
sinx

2

3

++

++








∞→x
Lim  









++





















++



















2

2

2
2

x

1

x

1
1x

x

1

x

1

x

1

x

1
sin

x

 = 
1

1
 = 1

Sol.9 A

∞→x
Lim  n

n

)1(n4

)1(n3

−−

−+−
 = ∞→x

Lim  

n

)1(
4

n

)1(
3

n

n

−
−

−
+−

= ∞→x
Lim

( 1or 1)
3

( 1or 1)
4

−
− +

∞
−

−
∞

 = – 
4

3

Sol.10 C

0
lim
→θ  

n sin n tan θ θ   
+    θ θ    

As we know,

θ

θsin
< 1  ⇒ 

θ

θsinn
 < n ⇒ 









θ

θsinn
= (n – 1)...(1)

Also, 
θ

θtan
> 1 ⇒

θ

θtann
 > n ⇒ 









θ

θtann
= n...(2)

Now, 0
lim
→θ 

















θ

θ
+









θ

θ tannsinn
 = n – 1 + n = (2n – 1)

Sol.11 B

∞→n
Lim  n cos 







 π

n4
 sin 







 π

n4

= ∞→n
Lim  n . cos 







 π

n4
 . 

n

n4

n4
sin

4

π
×








 π








 π

 = 
4

π

Sol.12 C

x 0
lim
→  









−

−

]3x[

]3x[sin

LHL at x = 0

0h
lim
→  









−−

−−

]h3[

]h3[sin
 = 0h

lim
→  









−

−

)4(

)4sin(
 = –1

RHL at x = 0

0h
lim
→  









+

+

]h3[

]h3sin[
 = 0h

lim
→ 









3

3sin
 = 1

since LHL ≠ RHL hence limit does not exist.

Sol.13 A

∞→x
Lim  

)1x(

2x

2x
+










−

+
  It is of the form 1∞, so

� = 
x

x 2
Lim (x 1) 1

x 2e →∞

+ 
+ − −   = 

x

x 1
Lim x 2 x 2

x 2e → ∞

+ 
+ − +    − 

= x

1 1/x
Lim .4

1 2/xe →∞

+ 
 −   = e4

Sol.14 A

+→0x
Lim

 ( )
5

2 x1 tan x+  It is of the form 1∞, so

� = 
( )2

x 0

5
Lim 1 tan x 1

x
e

+→

+ −

 = 
( )2

x 0

5
Lim tan x

x
e

+→

   = 
( )2

h 0

5
Lim tan h

he →  = 
( )

2

2

h 0

tan h

Lim h5 5e e→

 
 
 
 
  =

Sol.15 B

4
x

Lim
π

→  (1 + [x])1/�n tan x

After putting limit [x] becomes zero, so base is

dot one hence 1∞ = 1
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Sol.16 C

∞→x
Lim  

x

2

2

2x4x

1x2x















+−

+−
 It is of the form 1∞, so,

⇒ � = 











−

+−

+−

∞→
1

2x4x

1x2x
xLim

2

2

x
e  = 















+−

−

∞→ 2x4x

xx2
Lim

2

2

x
e

= 
2x

2 1/x
Lim

1 4/x 2/x
e

→∞

 −
  − +   = e2

Sol.17 C

ax
lim
→  








 π









−

a2

x
tan

x

a
2  It is of the form 1∞,

� = 








−−

π

→
1

x

a
2

a2

x
tanlim

axe  = 







 −π

→ x

ax

a2

x
tanlim

axe

Put x = a + h,

          � = 









+







 π
+

π

→ ha

h
.

a2

h

2
tanlim

0he  = 









+







 π
−

→ ha

h
.

a2

h
cotlim

0he

       =

)ha(

/a2
)a2/h(

a2

h
tan

1
lim

0h

e

+

π
×π×








 π
−

→

 = ha

1a2
lim

0he +
×

π
−

→  = e–2/π

Sol.18 D

∞→n
lim  4n

1
 ( )3 3 3[1 x] [2 x] ..... [n x]+ + +

13 x – 1 < [13 x] ≤ 13 x

23 x – 1 < [23 x] ≤ 23x

33x – 1 < [33 x] ≤ 33 x

�         �          �
n3x – 1 < [n3 x] ≤ n3x so,

    (13 x +...+ n3x) – n < [13 x] ...+ [n3 x] ≤ 13x + 23x +... n3x

       ∞→n
lim

3 3

4

(1 x ... n x) n

n

+ + −
< ∞→n

lim  � ≤ ∞→n
lim

3 3

4

1 x ... n x

n

+ +

     ∞→n
lim

2

4

n(n 1)
x n

2

n

+ 
− 

  < ∞→n
lim  � ≤ ∞→n

lim

2

4

n(n 1)
x

2

n

+ 
 
 

       ∞→n
lim

2
4

4 3

1
n 1 x

1n

4n n

   + 
   − 
 
 
 

< ∞→n
lim
� ≤ ∞→n

lim

2
4

4

1
n 1 x

n

4n

 
+ 

 

4

x
 – 0 < ∞→n

lim  � < 
4

x
  So, ∞→n

lim  � = 
4

x

Sol.19 D

∞→n
lim  3n2nn

n2n1n

325

235
+

+

++

−+

= ∞→n
lim  

( )
( )

n n n

n n n

5 5 (3 / 5) (4 / 5)

9 (5 / 9) (2 / 9) 27

+ −

+ +

= ∞→n
lim  

27

5
 × 

n

9

5








 = 0

Sol.20 B

Given : f(x) = 




<−

≥−

1x,2x2

1x,1x
2

g(x) = 2
x 1 , x 0

x 1 , x 0

+ >

− + ≤

 & h(x) = |x|

LHL : −→0x
lim

 f(g(h(0–))) = −→0x
lim

 f(g(0+))

       = −→0x
lim

 f(1+) = 0

RHL : +→0x
lim

 f(g(h(x))) = +→0x
lim

 f(g(h(0+)))

       = +→0x
lim

 f{g(0+)} = 0

Sol.21 C

2
x

lim
π

→  
3)x2(

2

x
tan1

)xsin1(
2

x
tan1

−π







+

−







−

   Put x = 







+

π
h

2

= 0h
lim
→  









+

π
+









+

π
−

2

h

4
tan1

2

h

4
tan1

 × 3

h2
2

2

h
2

sin1









−

π
−π









+

π
−

= 0h
lim
→  









−

−



















−

+
+



















−

+
−

3h8

cosh1

2

h
tan1

2

h
tan1

1

2

h
tan1

2

h
tan1

1

= 0h
lim
→  














×−

−
3h82

)2/htan(2
 × (2 sin2 (h/2))
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= 
4

1
0h

lim
→  









2.)2/h(

2/htan
 × 














× 44/h

)2/h(sin
2

2

 = 
32

1

Sol.22 C

f(x) = 








=

≠







+








0x,0

0x,
x

1
sin

x

1
sinx

2

⇒ ∞→x
lim  f(x) = ∞→x

lim  x sin 








x

1
 + sin 








2x

1

Put x =
y

1
 ⇒ 0y

lim
→ 









y

ysin
+ 0y

lim
→ sin y2 = 1+0 = 1

Sol.23 B

+→0x
Lim

 
x

)x1(cos 1 −−

Let cos–1 (1 – x) = θ    
θ

2)x1(1 −−
1

A

B C
(1 – x)(1 – x) = cos θ

sin θ = θ− 2cos1   ⇒  sin θ = 2)x1(1 −−

⇒ θ = sin–1 2)x1(1 −−  = sin–1 22x x−

so,  +→0x
Lim

x

)x1(cos 1 −−

 = +→0x
Lim

x

xx2sin 21 −−

= 0h
Lim

→  
2

21

hh2

hh2sin

−

−−

 × 
22h h

h

−
 = 2

Sol.24 C

Given α & β are the roots of ax2 + bx + c = 0

α→x
lim  

)x(

1

2 )cbxax1( α−+++  It is of the form 1∞,

� =
)cbxax(

)x(

1
lim 2

xe
++

α−α→
=









++×

α−α→ a

c
x

a

b
x

x

a
lim 2

xe

= 
)x(

)x()x(a
lim

xe α−

β−α−

α→
 = ea (α – β)

Sol.25 A

2
x

Lim
π

→  






 π
−

−

2
xx

21 xcos

 2cosx

= 
2

x

Lim
π

→  xcos

x
2

sin

2.xx
2

12









−

π

−








−

π

 = 
2ln2

π

Sol.26 B

2x

n

)mx(coslim
0x→

 since it is of the form 1∞, so,

       �=
)1mx(cos

x

n
lim

20xe
−

→ =
2

2
2

2

0x

m

4

4

m
x

2

mx
sinn2

lim

e
××









−

→

 = 













−

2

nm2

e

Sol.27 A

0x
lim
→  








−

|x|

xsin
)e1( x

     (0,–1)

+→0x
lim

 







−

x

xsin
)e1( x

      

(0,1)

1 – [– 0.0999] = –1        

(0,0)

Sol.28 B

0x
Lim

→  














+









−

3

x
1n

p

x
sin

)14(

2

3x

�

= 0x
Lim

→  3

3x

x

)14( −
 × 










p

x
sin

x3

 × 














+

3

x
1n

1

2

�

= 0x
Lim

→

3
x

2

2

4 1 1 1

sin(x / p)x (1 x / 3)
n(x / p) p (x / 3) 3

 −
× × 

  + 
× ×

�

= (�og 4)3 × p × 3  ⇒  3p(log 4)3
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Sol.29 C

f(x) = 















<

=

>
−

0x;}x{cot}x{

0x;1

0x;
)]x[x(

]x[tan
22

2

RHL : −→0x
lim

}x{cot}x{ = 1cot1× = 1cot

   LHL : +→0x
lim

 
)]x[x(

]x[tan
22

2

−
=0  ⇒ cot–1 1)x(flim

2

0x
=











−→

Sol.30 C

� = 0x
lim
→  2x

x2cosxcos1−

� = 0x
lim
→  2

(1 cosx cos2x ) (1 cosx cos 2x )

x (1 cosx cos2x )

− +

+

� = 0x
lim
→  

)111(x

x2cos.xcos1
2

2

+

−

� = 0x
lim
→  

2

22

x2

)xsin21(xcos1 −−

� = 0x
lim
→  

2

222

x2

xcosxsin2xcos1 +−

� = 0x
lim
→  

2

2

x2

xsin
 + 0x

lim
→  

2

2

x

xsin
 . cos2 x

� = 
2

1
 + 1 = 

2

3

Sol.31 A

∞→x
Lim  x – x2 �n 








+

x

1
1

Put x = 
y

1
, so (x → ∞)

will be replaced by (y → 0)

⇒ 0y
Lim

→  
y

1
 – 2y

1
�n (1 + y) = 0y

Lim
→  2y

)y1(ny +− �

Applying L-Hospital rule : 0y
Lim

→  
y2

y1

1
1

+
−

     Again applying L – Hospital rule : 0y
Lim

→  
2

)y1(

1
2+

=
2

1

Sol.32 D

∞→n
lim  














+

++

+

+

n2n

1
......

1n

1

n

1

222

⇒ ∞→n
lim  

n2n

)1n2(

2 +

+
 ≤ � ≤ 

2n

)1n2( +

⇒ ∞→n
lim  

n
2n

n2
1

)1n2(

+

+
 ≤ � ≤ ∞→n

lim  






 +

n

1n2

⇒ 2 ≤ � ≤ 2 ⇒ � = 2

Sol.33 C

f(x) = 0t
lim
→  



















π

−
2

1

t

x
cot

x2

Case –1 : → If x < 0,

Let x = –k, where k > 0.

so,  
π

x2
 cot–1 








2t

x
 = 

π

− k2
 cot–1 







 −
2t

k

  = 
π

− k2
 








+

π −
2

1

t

k
tan

2

0t
lim
→

2x

π
cot–1 








2t

x
 = 0t

lim
→  – 

π

k2
  








+

π −
2

1

t

k
tan

2

= – k – k ⇒ 2x

Case – 2 : → If x > 0,

∞→t
lim  

π

x2
 cot–1 








2t

x
 = 0   0

i.e. x-axis.

so,  graph of f(x) will be

Sol.34 A

Given that , ∞→x
lim  f(x) is finite & non zero.

Also, ∞→x
lim   3

)x(f

1)x(f3
)x(f

2
=













 −
+
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Let ∞→x
lim  f(x) = � so ∞→x

lim












 −
+

)x(f

1)x(f3
)x(f

2  = 3

⇒ � + 2

13

�

� −
 – 3 = 0 ⇒ (� – 1)3 = 0   ⇒  � = 1

Sol.35 B

0x
lim
→  4x

xcos)xcos(sin −

= 0x
lim
→  4x

2

xsinx
sin

2

xxsin
sin2 







 −







 +

= 0x
lim
→







 +







 +

2

xxsin

2

xxsin
sin2

×
4x

2

xxsin







 +

×








 −








 −








 −

2

xsinx

2

xsinx

2

xsinx
sin

= 0x
lim
→ 2 







 +

2

xsinx
 × 







 −

2

xsinx
 × 4x

1

= 0x
lim
→ 2

1







 +

x

xsinx
 







 −
3x

xsinx

Let � = 0x
lim
→  3x

xsinx −

= 0x
lim
→  







 −
2x3

xcos1
 = 0x

lim
→  

4
4

x
3

2

x
sin2

2

2

×

 = 
6

1

Now, 0x
lim
→  

2

1







 +

x

xsinx
 × 

6

1

12

1
0x

lim
→  

x sin x

x x

 
+ 

 
 = 

12

1
(1 + 1) = 

6

1

Sol.36 B

∞→x
lim  

n

e

1

xe

1

xx

x

32e
xnxn























−








= ∞→x
lim  

)e/x(

)13()12(
xn

e/xe/x xnxn

−−−

Now, ∞→x
lim  x

n

e

x
 = 0

So, ∞→x
lim  











 −

)e/x(

12
xn

)e/x( xn

 – ∞→x
lim  











 −

)e/x(

13
xn

)e/x( xn

= log
e
 2 – log

e
 3 = log

e
 









3

2

Sol.37 B

∞→x
lim  

x2

2x

b

x

a
1 








++  = e2 It is of the form 1∞

� = 
2x

a b
lim 2x 1 1

x xe →∞

 
+ + − 

   = 








+

∞→ x

b2
a2lim

xe  = e2a

but � = e2 , so e2a = e2  ⇒  a = 1  & b ∈ R

Sol.38 A

∞→x
lim  

]x[

]x[nlogx −
 = ∞→x

lim  
xlog]x[

xlog]x[nlog −

∞→x
lim  

xlog]x[

nlog
 – 1 = –1

Sol.39 A

� = ∞→x
lim  

x

2

2

3xx

3x5x















++

++
 It is of form 1∞

� = 

2

2x

x 5x 3
lim x 1

x x 3
e

→ ∞

 + + 
− 

+ +    = 









++∞→ 3xx

x4
xlim

2x
e

  = 
4x/3x/11

4
lim

ee
2x

=












++∞→

Sol.40 D

Given that α & β are the roots of ax2 + bx + c = 0

� = α→x
lim  2

2

)x(

)cbxax(cos1

α−

++−

� = α→x
lim  2

2
2

)x(

2

cbxax
sin2

α−













 ++
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� = α→x
lim  

2

2

2

22

2

a

a

)x(

)x(
4

4

)x(

2

)x()x(a
sin2

×
β−

β−
××

α−








 β−α−

� = 
4

2
 × a2 α→x

lim  (x – β)2 = 
2

a2

 (α – β)2

Sol.41 C

0x
lim
→  

2 3 sin x cos x
6 6

x 3 ( 3 cosx sinx)

 π π   
+ − +    

    

−

= 0x
lim
→ )xsinxcos3(3x

x
6

cos
2

1
x

6
sin

2

3
22

−





















+

π
−







+

π
×

= 0x
lim
→ )xsinxcos3(3x

6
x

6
sin4

−








 π
−+

π
×

= 0x
lim
→ 2

x

xsin
 . 0x

lim
→  














− xsin

2

1
xcos

2

3
3

1

= 2 0x
lim
→  









+

π
x

6
cos3

1
 = 

3

4

Sol.42 A

∞→n
lim

222 n.......21

1.n......)1n(2n.1

+++

++−+

consider the numerator, it can be written as follows

∑
=

+−
n

1r

)1rn(r  = (n + 1) ∑∑
==

−
n

1r

2
n

1r

rr

= (n + 1) (1 + 2 + 3 +....+ n) – (12 + 22 +...+ n2)

          =
2

)1n(n.)1n( ++
 – 

n(n 1)(2n 1)

6

+ +
 =

6

)2n)(1n(n ++

Now ∞→n
lim

6

)1n2)(1n(n
6

)2n)(1n(n

++

++

 = ∞→n
lim  

)1n2(

)2n(

+

+
 = 

2

1

Sol.43 B

(tan α) x + (sin α)y = α

[(α cosec α)x + (cos α)y = 1] × tan α

x = 
αα−α

α−α

sectan

tan

x = 0
Lim

→α  
)(sin

cos

1

tan

α−α
α

α−α
 × 3

3

/1

/1

α

α

x = 0
Lim

→α  
6/1

3/1

−

−
 × cos α = 2

and y = 0
Lim

→α  
)sec(tansin

sectan 22

αα−αα

αα−α

= 0
Lim

→α  
4

3

2222

.
)sec(tansin

sectan

α
α

αα−α

α

α

α−α+αα−α

= 0
Lim

→α

α








α

α−α









α

α

αα

α−
−









α

α−α








+

α

α

cos

1sinsin

.cos

cos1tan
1

tan

3

23

= –1

Sol.44 C

0x
lim
→  

)xec(cos

x
4

cot
















+

π

� = 








−







+

π

→
1x

4
cotxeccoslim

0x
e

  = 













−

+π→
1

)x(tan

1
xeccoslim

4
0x

e

  = 
x 0

1 tan x 1 tanx
lim cosec x

1 tan x
e

→

 − − −
 

+ 

          = 









+
−

→ xtan1

xtan2
xeccoslim

0x
e = 

x 0

2
lim

2cos x sinxe e→
−

−+ =

Sol.45 C

� = 0x
lim
→  

]x[cos1

]x[cos.sin

+

LHL :  0h
lim
→  

)]h0[cos(1

)]h0([cossin

−+

−
 ⇒ 0h

lim
→  

01

0sin

+
 = 0

   (∵ [cos (0 – h)] = 0)
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RHL : 0h
lim
→  

)]h0[cos(1

)]h0[cos(sin

++

+
 ⇒ 0h

lim
→  

sin0

1 0+
 = 0

so, 0x
lim
→  

]x[cos1

]xsin[cos

+
 = 0

Sol.46 A

1∞ From

� = 
∞→x

Lim  x 







−+ 1

x

1
cos

x

1
sin

put x = 1/t

= 
0t

Lim
→

 [ ]1tcostsin
t

1
−+

= 
0t

Lim
→

 
t

1








−

2

t
sin2

2

t
cos

2

t
sin2 2

= 
0t

Lim
→

 
t

1
 

2

t
sin2  








−

2

1
sin

2

t
cos

= 1

= e1

Sol.47 C

� = 0x
lim
→  

)xtanx(sin

kx
2

nx
cos2ee 2nxnx

−

−−+−

   = 0x
lim
→

2 2 3 3 2 2 3 3
2

3
3

nx n x n x nx n x n x nx
1 1 2cos kx

1! 2! 3! 1! 2! 3! 2

(sinx tanx)
x

x

+ + + + − + − − −

− 
 
 

= 0x
lim
→

4 4 2 2 4 4
2 2 2

3
3

n x n x n x
2 n x 2 1 kx

12 4.2! 16.4!

sinx tanx
x

x

 
+ + − − + − 

 
 

− 
 
 

= 

2
2 4

3
3

5n
k x Mx

4

sin x tan x
x

x

 
− + 

 
 

− 
 
 

For existence of limit, 
4

n5 2

 = k, now check value

of n & k from options.

Sol.48 D

max
lim
→  (A

1
 . AA

2
 .......... A

n
), 1 ≤ m ≤ n

            
max

lim
→ |ax|

ax
.

|ax|

ax

2

2

1

1

−

−

−

−
...

|ax|

ax

m

m

−

−
...

|ax|

ax

n

n

−

−

max
lim
→  (1)m – 1 × |ax|

ax

m

m

−

−
 × (–1)n – m

 

RHL       LHL

(–1)n – m × 1 (–1)n – m × (–1)

so, limit does not exists.

Sol.49 A

f(x) = 
)ex(n

)ex(n
x24

x2

+

+

�

�

� = ∞→x
lim  

)ex(n

)ex(n
x24

x2

+

+

�

�

  = ∞→x
lim  

2
x

x

4
2x

2x

x
ne n 1

e

x
ne n 1

e

 
+ + 

 
 

 
+ + 

 
 

� �

� �

  = ∞→x
lim  

2

x

4

2x

x
x n 1

e

x
2x n 1

e

 
+ + 

 
 

 
+ + 

 
 

�

�

 = 
2

1

m = ∞−→x
lim  

)ex(n

)ex(n
x24

x2

+

+

�

�
      













∞→

∞→ x

2

x e

x
lim

so, we will be create 2

x

x

e
  now,,

m = ∞−→x
lim

2 x 2

4 2x 4

n x n (1 e / x )

n x n (1 e / x )

+ +

+ +

� �

� �
 = 

2

1

hence, � = m

Sol.50 C

Given a = min {x2 + 2x + 3, x ∈ R}

& b = 0
lim
→θ 2

cos1

θ

θ−

Let f(x) = x2 + 2x + 3. Its discriminant is less

than zero. Its min. value is 
a4

D−
 = 

14

)8(

×

−−
 = 2
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        so a = 2 & b = 0
lim
→θ 2

cos1

θ

θ−
= 0

lim
→θ

4.
4

2
sin2

2

2

θ








 θ

=
2

1

Now 

n rn n
r n r r

r 0 r 0

1
a b 2

2

−
−

= =

 
=  

 
∑ ∑

= n2

1
 ∑

=

n

0r

r22  = n2

1
(20 + 22 +........+ 22n)

= n2

1
 

)12(

1)2(
2

1n2

−

−+

 = n

1n

2.3

14 −+

.

Sol.51 B

∞→x
lim  

2x

cosh
x

cos
x

π 
 
 

π  
 

, given, 
2

ee tt −+
 = cos ht

Put x = 
y

1
 ⇒ 0y

lim
→  

2

1

ycosh y

cos y

 π
 

π 
. It is 1∞ form,

� = 














π

π−+ π−π

→
ycos2

ycos2ee

y

1
lim

yy

2
0ye

   = 














π

π−+−+ π−π

→
ycos2

ycos222ee

y

1
lim

yy

2
0ye

   = 












π

π−
+















π

−+ π−π

→ ycosy2

)ycos1(2

ycos2

2ee

y

1
lim 2

yy

2
0ye

   = )y(cosy2

2

y
sin2.2

lim
ycosy2

2ee
lim

2

2

0y2

yy

0y
e π








 π

+
π

−+

→

π−π

→

   = 










π
+













π

−+ π−π

→ 2ycosy2

2ee
lim

2

2

yy

0y
e

using L – Hospital rule twice we get � = 
2

eπ

Sol.52 A

+→0x
lim

xcos)xsgn(

x}x{cot
2

1

−









−

π −

 = +→0x
lim

 
xcos

x

|x|

}x{tanx 1

−

−

Now for x → 0+, | x | = x & {x} = x

so,  +→0x
lim

)xcos1(

xtanx 1

−

−

      
y=

x
1

O 1

= +→0x
lim










−

2

x
sin2

xtanx

2

1

 = +→0x
lim

( )

1

2
2

2

x tan x

x
sin

x2
2.

4x / 4

−

 
 
  ×

 = 2

Sol.53 D

∞→n
lim  [(1 + x) (1 + x2).......(1 + 

n2x )]

         = ∞→n
lim

n2(1 x)(1 x)........(1 x )

(1 x)

 − + + 
− 

 
= ∞→n

lim














−

−
+

x1

x1
1n2

= 
)x1(

1

− ∞→n
lim 






 −

+1n2x1  = 
)x1(

1

−

Sol.54 A

0x
lim
→  1

)xsinbx(xa

x3

=
−+

= 0x
lim
→  1

....
!3

x
xbxxa

x

3

3

=




























+−−+

= 
a

1
 0x

lim
→  1

....
!3

x
)1b(x

x
3

3

=

++−

If limit exists then, b – 1 = 0  ⇒  b = 1

so,
a

1
 0x

lim
→  1

....
!3

x

x
3

3

=

+

⇒ 
a

6
 = 1  ⇒  a = 36   so,  





=
=

1b
36a

Sol.55 A

∞→n
lim  333

222

n......21

1.n...........)1n(2n1

+++

++−+
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= ∞→n
lim  

333

n

1r

2

n......21

)1rn(r

+++

+−∑
=

= ∞→n
lim  2

n

1r

2
n

1r

3
n

1r

2

2

)1n(n

rrrn








 +

+− ∑∑∑
===

= ∞→n
lim  

2

2

2

)1n(n

2

)1n(n

6

)1n2)(1n(n)1n(








 +








 +
−

+++

= ∞→n
lim  2

22

2

)1n(n

2

)1n(n

6

)1n2()1n(n








 +








 +
−

++

= ∞→n
lim

24

)1n(n 2+
 [8n + 4 – 6n] × 

22 )1n(n

4

+

= ∞→n
lim

n6

4n2 +
  ⇒  ∞→n

lim  
6

n/42 +
 = 

3

1

Sol.56 B

0x
lim
→  

)xx2(cosn

)x6(sin
2

2

−�

= 0x
lim
→ )x6(

)x6(sin
2

2

.(6x2) × 2
2

1

2x x
n 1 2sin

2

  −
 −  

  
  

�

= 













 −
−×













 −
−



























 −
−

→

2

xx2
sin2

2

xx2
sin2

2

xx2
sin21n

x6
lim

2
2

2
2

2
2

2

0x

�

= 













 −













 −

×








−
−

→

2

xx2
sin

2

xx2

xx2

x2
lim3

2
2

2
2

2

20x
   = –12

Sol.57 A

� = ∞→n
lim 









+−
++

+
+

1n2n2

n
.......

1n

n

n

n
222

� = ∞→n
lim ∑

−

=









+

1n

0r
22 rn

n
=

( ) n

1

n/r1

1
lim

1n

0r
2n

∑
−

=
∞→ 














+

Let 
n

r
 = x  ⇒  

x

1
 = dx

at r = 0,  x = ∞→n
lim

n

0
 = 0

at r = n – 1, x = ∞→n
lim  

n

1n −
 = ∞→n

lim 







−

n

1
1  = 1

Now,    � = ∫ +

1

0
2x1

dx
 = (tan–1 x 1

0)  = 
4

π

Sol.58 C

0x
Lim

→  
xsinx

xcose
3

2/x2

−−

= 0x
Lim

→






















+−−+














−+














−+

x

xsin
.x

31

x

21

x
1....

2

x

2

x

2

1
1

4

422
2

2

= 0x
Lim

→  
4

4

x

.........
24

13
x +







 −

 = 
12

1



394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

Page # 11Solution Slot – 1 (Mathematics)

Sol.1 A,B,C

given f(x) = 
]x[x

20x9x2

−

+−

−→5x
lim

 f(x) = −→5x
lim

 
]x[x

20x9x2

−

+−

= −→5x
lim

4x

20x9x2

−

+−
 =

x 5
lim

−→ )4x(

)4x)(5x(

−

−−
= 0

& 
x 5

lim
+→  f(x) = 

x 5
lim

+→ ]x[x

20x9x2

−

+−

= 
x 5
lim

+→  
)5x(

)5x)(4x(

−

−−
 = 1

since LHL ≠ RHL.

Sol.2 A,B

1x
lim

−→  f(x) = 1x
lim

−→  
|x|x

x2cos2cos
2−

−

= 1x
lim

−→  
xx

x2cos2cos
2 +

−
       









0

0

= 1x
lim

−→  
)1x(x

xsin212cos 2

+

+−

= 1x
lim

−→  

2 22sin x 2sin 1

x(x 1)

−

+

= 2 1x
lim

−→  
)1x(x

)1xsin()1xsin(

+

−+
  = –2 sin (–2)

= 2 sin 2

& 1x
lim
→  

xx

x2cos2cos
2 −

−
     









0

0

= 1x
lim
→  

)1x(x

xsin212cos 2

−

+−

= 1x
lim
→ )1x(x

)1xsin()1xsin(2

−

−+
 = 2 sin 2

Sol.3 A,B

f(x) = 
6x3

2x2

−

+
⇒ ∞−→x

Lim  
6x3

2x2

−

+

= ∞−→x
Lim

6x3

x

2
1|x|

2

−

+

= ∞−→x
Lim

)x/63(x

x

2
1x

2

−

+−

= – 
3

1

∞→x
Lim f(x) = ∞→x

Lim

6x3

2x2

−

+
= ∞→x

Lim
2

2
x 1

x

6
x 3

x

+

 
− 

 

 =
3

1

Sol.4 A,B,C,D

0x
Lim

→  (cos x + a sin bx)1/x = e2

since it is 1∞ form so result will be e�.

� = 0x
Lim

→  
x

1
 (cos x + a sin bx –1)

� = 0x
Lim

→  








×

−×
−

×

×

xx

)xcos1(x

bx

bbxsina

� = ab  ⇒  eab = e2

Sol.5 A,D

� = 0x
Lim

→  3x

xsinb)xcosa1(x −+

� = 0x
Lim

→ 2x

xcosa1+
 – 0x

Lim
→  3x

xsinb

�
1
 = 0x

Lim
→  2x

xcosa1+







 +

0

1a

for existence of limit a = –1

�
2
 = 0x

Lim
→  3x

xsinb
    









0

0

so, b can be zero & for a = –1, b = 0

�
1
 = 

2

1
, �

2
 = 0  so � = 1/2

Sol.6 A,D

0x
Lim

→  3x

xsinax2sin +
 = p

0x
Lim

→  
3

33

x

!3

ax
ax

!3

)x2(
x2 −+−

 = p

EXERCISE – II HINT & SOLUTION
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0x
Lim

→  
3

3
3

x

)2a(
!3

x
x)a2( +−+

 = p

Now for existence of limit lower degree of x should

not be present in Nr so to dissolve lower degrees

a = –2

s o  f o r  a  =  – 2 ,     0x
Lim

→  3

3

x

!3

x6
−

 = p  ⇒  p = –1

Sol.7 B,C,D

0x
Lim

→  x

2
2 )bxax1( ++  = e3

it is 1∞ form

� = 0x
Lim

→  
x

2
(1 + ax + bx2 – 1) = 3

� = 0x
Lim

→  
x

2
 (a + bx)x = 0x

Lim
→ (2a + 2bx)

� = 2a ⇒ a = 3/2

Sol.8 A,B,C,D

∞→x
Lim

Ax

)1ax(
n

n

+

+
 ⇒ ∞→x

Lim
n

n

n
n

x
x

A
1

x

1
ax









+









+

= an, n ∈ N

∞→x
Lim  

Ax

)1ax(
n

n

+

+
  ⇒  ∞→x

Lim  
Ax

)1ax(
0

0

+

+

Sol.9 A,C

∞→x
Lim  

x

nx

1
1 








+  is of 1∞ for n > 1

so, � = ∞→x
Lim x 








nx

1
 = ∞→x

Lim








nx

x
 = 0

for 0 < n < 1 it is ∞

Sol.10 B,D

ax2 + bx + c = 0 
α

β
1 < α < β

0xx
Lim
→  

cbxax

|cbxax|
2

2

++

++
 = 1

B & D are incorrect

1

α β 1
α β

EXERCISE – III HINT & SOLUTION

Sol.1
1x

lim
→ 35

713

xx

xx

−

−
  ⇒ 

1x
lim
→

 

3

1

5

1

7

1

13

1

xx

xx

−

−
      









0

0

Replace (x → 1 + h)

= 
0h

lim
→

 
3

1

5

1

7

1

13

1

)h1()h1(

)h1()h1(

+−+

+−+

= 
0h

lim
→

 

3

h
1

5

h
1

7

h
1

13

h
1

−−+

−−+

 = 
91

45

Sol.2
1x

lim
→ )1x(

1nxnxxx2

−

−+− ��

= 
0h

lim
→

 
2(1 h) (1 h) n(1 h) n(1 h) 1

h

+ − + + + + −� �

= 
0h

lim
→ h

)h1(nhh2h2 +−+ �

= 
0h

lim
→

 
1

)h1(n2h +−+ �
 = 2

Sol.3
1x

lim
→

)1x(

100x

100

1k

k

−

−














∑
=

= 
1x

lim
→

 
)1x(

100x...xxx 10032

−

−++++

Now, put x = 1 + h

= 
0h

lim
→

 
h

100)h1(...)h1(h1 1002 −++++++

= 
0h

lim
→

1 + 2 + ... + 100 = 5050

(∵  Applying binomial theorem)
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Sol.4
4

x

lim
π

→  
xsin21

xtan1

−

−
Put x = 

4

π
 + h

= 
0h

lim
→







 π

+
π

−

−

+
−

sinh
4

coscosh
4

sin21

tanh1

tanh1
1

= 
0h

lim
→

 

1 tanh 1 tanh

1 tanh

1 cosh sinh

− − − 
 − 

− −

= 
0h

lim
→

 
2tanh

(1 tanh)(1 cosh sinh)

−

− − −

= 
0h

lim
→

 
)hsinh(cossinh)(cosh

sinh2
22 −−−

−

= 
0h

lim
→ h2cossinh)(cosh

h2

−−

−

= 
0h

lim
→

 









−

−

2

h
cos

2

h
sin2

2

h3
sin

2

h
sin2

h2

= 
0h

lim
→

 









−

×−

2

h
cos

2

h3
sin

2

h
sin2

2
2

h
2

 = 2

Sol.5
1x

lim
→

 








−
−

− qp x1

q

x1

p

= 
1x

lim
→

 
)x1)(x1(

)x1(q)x1(p
qp

pq

−−

−−−

= 
0h

lim
→

 

q p

p q

p(1 (1 h) ) q(1 (1 h) )

(1 (1 h) )(1 (1 h) )

− + − − +

− + − +

= 
0h

lim
→

q p

p q

p q p(1 h) q(1 h)

(1 (1 h) )(1 (1 h) )

− − + + +

− + − +

    = 
0h

lim
→ +

   − − 
− − + + + + +   

   

− + − + + +

2
2

q p (p q)

q(q 1)h p(p 1)
(p q) p 1 qh q 1 ph h

2! 2!

1 (1 h) (1 h) (1 h)

= 
0h

lim
→ !2

pqh2

(p – q) × 
)pqh(

1
2 = 







 −

2

qp

Sol.6 f(x)= 3

tan x sin x

sin x

−
⇒

0x
lim
→

f(x)=
0x

lim
→ xsin

xsinxtan
3

−

=
0x

lim
→

 

3

3

3

x

xsin

x

xsinxtan −

= 
2

1

So, first term of G.P. = 
2

1

g(x) = 21 )x(cos

x1
−

−
, put cos–1 x = t  ⇒  x = cos t

so, g(x) = 0t
Lim
→  2t

tcos1−

= 0t
Lim
→  

)tcos1(t

tcos1
2 +

−
 = 

4

1
  ⇒  r = 

4

1

Now, s∞ = 
r1

a

−
 = 

4/11

2/1

−
 = 

3

2

Sol.7
∞→x

lim  (x – �n coshx) (Put cos ht =
2

ee tt −+
)

= 
∞→x

lim  {x – �n (ex + e–x) + �n2}

= 
∞→x

lim  {x – �nex – �n (1 + e–2x) + �n2}

= 
2x

2x
2xx

ln(1 e )
lim x e

e

−
−

−→∞

 +
− 

  
 + �n2

= 
∞→x

lim  – e–2x + �n2   ⇒ 0 + �n2 = �n2

Sol.8 (a)
2

1
x

lim

→  









−

−−

2

1
x

x1x2cos 21

 put x = sinθ

= 
4

Lim
π

→θ

2

1
sin

)cossin2(cos 1

−θ

θθ−

= 
4

Lim
π

→θ  
2

1
sin

2(sincos 1

−θ

)θ−
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= 
4

Lim
π

→θ  

2

1
sin

)2(sinsin
2

1

−θ

θ−
π −

Now apply for separate check for RHL & LHL

RHL = put θ = h
4

+
π

&  LHL put θ = h
4

−
π

= 
2

1−
= 

2

1

(b)
4

x

lim
π

→
x4

x2sin1

−π

−

   L.H.S. =
0h

lim
→









−

π
−π









−

π
−

h
4

4

h2
2

sin1

 =
0h

lim
→ h4

h2cos1−

= 
0h

lim
→ h4

h2cos1−
× 

1

1 cos2h+

= 
2

1

0h
lim
→

 
h4

sinh2
 = 

4

1

R.H.S. = 
0h

lim
→

 

h4

h2
2

sin1

−









+

π
−

= 
0h

lim
→

 
1 cos 2h

4h

−

−
 × 

h2cos1

1

+

= 
0h

lim
→

 
h4

sinh2

−
 × 

2

1
 = – 

4

1

L.H.L. ≠ R.H.L. ⇒ Limit D.N.E.

(c)
7x

lim
−→

 
)8xsin()7xsin(

56]x[15]x[ 2

++

++

= 
7x

lim
−→

 )8xsin()7x(
)7x(

)7xsin(

)8]x)([7]x([

+×+×
+

+

++

= 
1sin

1
 

7x
lim

−→
 

)7x(

)8]x)([7]x([

+

++
    









0

0

Replace x → (–7 –h)

= 
1sin

1
0h

Lim
→ 7h7

]8]h7([)7]h7([

+−−

+−−+−−

= 
1sin

1
0h

lim
→

 
h

)88)(78(

−

+−+−
 = 0

Replace x → (– 7 + h)

= 
1

sin 1
 

0h
lim
→ 7h7

)8]h7)([–7]h7([–

++−

++++

= 
1sin

1
 

0h
lim
→ h

)87)(77( +−+−
 = 0

So, L.H.L. = R.H.L. = 0

Sol.9
4

3
x

lim
π

→  
xcos21

xtan1
2

3

−

+









0

0

= 
4

3
x

lim
π

→  

1/3 2/3 1/3 2/3

2/3 1/3 2/3

(1 tan x)(1 tan x tan x)

cos2x(1 tan x tan x)

+ − +

− − +

            =
4

3
x

lim
π

→ ]111)[x2cos(

xtan1

++−

+
=

3

1
0h

lim
→

h2sin
tanh1

1tanh
1

−
+

−
+

= –
3

1
0h

lim
→ tanh)1)(h(cos

1
2 +

 = 
3

1−

Sol.10
0x

lim
→ 8x

8












+−−

4

x
cos

2

x
cos

4

x
cos

2

x
cos1

2222

= 
0x

lim
→ 8x

8
 



























−−−

4

x
cos1

2

x
cos

4

x
cos1

222

= 

0x
lim
→

8x

8




























−














−

4

x
cos1

2

x
cos1

22

= 
0x

lim
→

8 


















64

64.x
.

16

x.16

8

x
sin2.

4

x
sin2

44

2
2

2
2

= 
0x

lim
→ 64816

228

×

××
 = 

32

1

Sol.11
4

x

lim
π

→ 2

2 cos sin

(4 )

− θ − θ

θ − π
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= 
0h

lim
→

 
2h16

2

sinh

2

cosh

2

sinh

2

cosh
2









+−








−−

= 
0h

lim
→ 2h16

cosh)1(2

×

−
 = 

216

1

Sol.12

    
0h

lim
→ 4h

3
sinh

3
sin4h2

3
sin6h3

3
sin4h4

3
sin

π
+







+

π
−







+

π
+







+

π
−







+

π

 =
0h

lim
→ 4

sin 4h sin 4 sin h sin 3h 6sin 2h
3 3 3 3 3

h

 π π π π π       
+ + − + + + + +        

        

= 
0h

lim
→ 4h

)3cosh4h2(cosh2
3

sin2 +−







+

π

= 
0h

lim
→ 3  











 +−

4

2

h

2cosh4hcos2

= 
0h

lim
→ 3







 −−

4h

)1)(cosh2cosh2(

= 3  
h 0

lim
→

2 

2

2h

1cosh







 −
= 3 × 2 × 

4

1
 = 

2

3

Sol.13
∞→x

lim  x2 

1/3
x 2 x 3

x x

 + +  −     

= 
0h

lim
→

 2

3/12/1

h

)h31()h21( +−+

          = 
0h

lim
→

 

2
2

2
2

1 1
1 h 1 9h

1 1 3 3
1 h 1 2h

2 2 2!

2!

  
 + + −     + + − −   

   
 
 

= 
0h

lim
→

 

2 2

2

4h 2h
1 h 1 h 9

8 18

h

+ − − − + ×

 = 
2

1

Sol.14
0x

lim
→
�n(1 + sin2 x) cot �n2 (1 + x)

= 
0x

lim
→ xsin

)xsin1(n
2

2+�
 × 

)x1(n

xsin
2

2

+�
 × 2

2

x

x
 = 1

Sol.15(i)
∞→x

lim  











−−

+

+
bax

1x

1x2

 = 0

⇒ 
∞→x

lim  












+

−−−−+

1x

bbxaxax1x 22

 = 0

⇒ 
∞→x

lim  

2x (1 a) x(a b) (1 b)

(x 1)

 − − + + −
 

+  
 = 0

Replace x → 
t

1

⇒ 
0t

lim
→

 



















+

−+
+

−
−

t

)t1(

)b1(
t

)ba(

t

a1
2

 = 0

⇒ 
0t

lim
→

 












+

−++−−

)1t(t

t)b1(t)ba()a1( 2

 = 0

For existence of limit, numerator = 0   ⇒ a = 1

⇒
0t

lim
→

 
)1t(t

t)b1(t)1b( 2

+

−++−
= 0

⇒
0t

lim
→

 
)1t(

)1b(t)b1(

+

+−−
 = 0

⇒ – (b + 1) = 0 ⇒ b = –1

(ii)
−∞→x

lim








−−+− bax1xx2
 = 0

⇒  
−∞→x

lim  [ 1xx2 +−  – ax – b] = 0

Replace x → 
t

1

⇒  −→ot
lim












−−+− b

t

a
1

t

1

t

1
2  = 0

⇒  −→0t
lim














−−

+−
b

t

a

|t|

1tt2

 = 0
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⇒  – −→0t
lim  













++

+−
b

t

a

t

1tt2

 = 0

⇒  – −→0t
lim  













+++−

t

bta1tt2

 = 0

For existence of limit numerator = 0

⇒  a + 1= 0 a = –1

⇒  −→0t
lim  

t

bt11tt2 +−+−
 = 0

⇒  b = – −→0t
lim  

t

11tt2 −+−

⇒  b = – −→0t
lim  

2

2

t t 1 1

t( t t 1 1)

− + −

+ + +
    ⇒  

2

1

So,
1

a 1& b
2

= − =

Sol.16
−∞→x

lim

1|x||x||x|

5|x|
x

1
sin)x2x3(

23

324

+++

+++

= −→0t
lim

 
+ + +  

 

+ + +

4 2 3

3 2

3 2 1
sin t 5

| t | | t | | t |

1 1 1
1

| t || t | | t |

= −→0t
lim

tttt

t5ttsin)|t|23(
234

42

−+−

+−+

= 
0t

lim
→

2 3

3 2

sin t
(3 2t ) 1 5t

t

t t t 1

+ − +

− + −
 = – 2

Sol.17 � = n
lim
→ ∞ ∑

=







 π
−

+

π
+

n

2r
r

sinr
)1r(

sin)1r(

{�} = ?

r = 2, 3 sin 
3

π
 – 2 sin 

2

π

r = 3, 4 sin 
4

π
 – 3 sin 

3

π

r = 4, 5 sin 
5

π
 – 4 sin 

4

π

r = 5, 6 sin 
6

π
 – 5sin 

5

π

r = n, (n + 1)
)1n(

sin

+

π
 – n sin 

n

π

So, � = 
∞→n

lim – 2sin 
2

π
 + (n+1) sin 

(n 1)

π

+

⇒ � = 
∞→n

lim  – 2  + (n + 1) sin 
(n 1)

π

+

⇒ � = π – 2 = 1.14    ⇒ {�} = .14

Sol.18
1x

lim
→

 
)1xsin(])x31()x7[(

)x34.3)(2n)x1(n(
2/13/1

1x

−+−+

−−+ −
��

Replace x → 1 + h

= 
0h

lim
→

 

{ }

h

1/3 1/2

2 h
ln 3(4 1 h)

2

sinh
(8 h) (4 3h) h

h

+ 
− − 

 
 

+ − + × 
 

= 
0h

lim
→

 

hh
3ln 1 .(4 1 h)

2

h 3h h
2 1 2 1 2

24 8 2

 
+ − − 

 
    

+ − + ×    
    

= 
2

3
0h

lim
→









−

−−

4

h3

12

h

h14h

 = 
2

3
 

0h
lim
→

h n4
1 1 h

1!

h 3h

12 4

+ − −

−

�

9 4
n

4 e

 
= −  

 
�

Sol.19
0x

lim
→

 
xcos12

13927 xxx

+−

+−−

= 
0x

lim
→

 
xcos12

13)3()3( x2x3x

+−

+−−

= 
0x

lim
→ xcos12

)13()13( x2x

−−

+−
× ( 2 + 1 cos x+ )
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= 
0x

lim
→ 2

2

x2x

x
x

)xcos1(

}]xcos12){13[()13(

×
−

+++−

= 2.2 2 .2 .(�n3)2 = 8 2 (�n3)2

Sol.20 f(x) = 






≤−

>

0x,x2

0x,
xsin

x

g(x) = 








≥−

<≤−−

>+

2x,5x

2x1,2x2x

1x,3x
2

L.H.L. = −→0x
lim  g(f(x)) = −→0x

lim  g(f(0–))

= −→0x
lim  g(2+) = 2 – 5 = – 3

R.H.L. = +→0x
lim g(f(x)) = +→0x

lim  g(f(0+))

= +→0x
lim  g(1) = 12 – 2(1) –2 = – 3

∵ LHL = RHL = –3

Hence limit exists & has value = – 3

Sol.21 (a) If a > 0 then 
0x

lim
→

tan–1 







2x

a
 = 

2

π

If a = 0 then 
0x

lim
→

 tan–1 







2x

a
 = 0

If a < 0 then 
0x

lim
→

 tan–1 







2x

a
= 

2

π−

(b) f(x) = 
0t

lim
→

 







+

π

−
2

1

t

x
tan

x2

If x > 0, f(x) = 
0t

lim
→

 π

x2
 × 

2

π
= x

If x < 0 then let x = – k

f(x) = 
0t

lim
→ π

− k2
 tan–1 







 −
2t

k

= 
π

− k2
 × 

2

π−
 = k = – x        

|x|

O x

So, f(x) = 




<−

≥

0x,x

0x,x
   ⇒ f(x) = |x|

Sol.22 Pn = 1a 1nP −−   ∀ n = 2, 3, 4, ....

P1 = ax – 1 , a ∈ R+

P2 = 1a 1P −  = 1a )1a( x

−−

P3 = 1a 2P −  = 
xa 1a(a 1)

−

−

⇒ 
0x

lim
→

 
1P

x
 = 

0x
lim
→

 
x

1ax −
 = �na

⇒ 
0x

lim
→ x

P2 =
0x

lim
→

x(a 1)

x

a 1

x(a 1)

− −

−
× (ax – 1) = (�n a)2

So, proceeding same as above 
0x

lim
→ x

Pn = n)na(�

Sol.23
0x

lim
→

 3x

1
 









+

+
−

+ bx1

ax1

x1

1

0x
Lim

→
 3x

1
 













++

++−+

)bx1(x1

x1)ax1()bx1(

= 
0x

Lim
→

 3x

x1)ax1()bx1( ++−+

Now Rationalize

= 
0x

Lim
→

 
]x1)ax1()bx1[(x

)x1()ax1()bx1(
3

22

+++

++−+

  = 
0x

Lim
→

 3

22232

x2

)1a2b2(x]a2ab[xxa −−+−−+−

For Existance of limit

b2 – a2 – 2a = 0 & 2b – 2a – 1 = 0

a = 1/4     b = 3/4

� = 
2

a2−
 = 

32

1−

⇒ 
1 2 3

72
a b

− + =
�

Sol.24 0y
lim
→  

ay by
x n 1 x n 1

x x

x

e e
lim

y

   
+ +   

   

→∞

 
 

− 
 
 
 

� �
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= 0y
lim
→












x

ay by
n 1 n 1

x x

1 1

x x
lim

y→∞

   
+ +   

   −
   
   
   

� �












          = 0y
lim
→ x

2ln(1 ay / x) ln(1 by / 3)
lim ay by

ay (by / x)

x

y

→∞

  
    + +

× −    
   

   

= 0y
lim
→  

y

byay −
 = (a – b)

Sol.25 (i)  an + bn + cn = 2n + 1

we can define one cubic whose

roots are an, bn, cn

x3 – (2n+1) x2 + (2n – 1) x + 1 = 0

(x –1) (x2 – 2nx – 1) = 0

x = 1,  n ± 1n2 +

an = n – 1n2 +

∞→h
Lim  n (n – 1n2 + ) = -1/2

Sol.26 an  = 2
2  [12 + 22 + 32 + ..... + n2]

= 
6

)1n2)(1n(n4 ++

bn = Σ(2n)
2  – 4 Σn2

= 
6

)1n4)(1n2(n2 ++
 – 

6

)1n2)(1n(n4 ++

Hence 
∞→n

Lim n na b

n

−
 = 

2

3

Sol.27
∞→x

lim  

28x 3
2

2

2x 3

2x 5

+
 +
 

+  

⇒ � = 
∞→x

lim  (8x2 + 3) 








+

−

5x2

2
2 = 

2 8

2

− ×
= – 8

So, e� = e–8

Sol.28
∞→x

lim  

x
x c

x c

+ 
 − 

 = 4

⇒ e� = 









−∞→ cx

c2
xlim

xe  = 4   ⇒
c2lim

xe ∞→  = 4

⇒   e2� = 4 ⇒ e2c = e�n4 = 2c = �n4

⇒ c = 
2

4n�
 = �n 2

Sol.29
1x

lim
→

 

x
tan

2x
tan

4

π 
 
  π 

  
  

⇒  � = 
1x

lim
→

 tan 
2

xπ
 








−






 π
1

2

x
tan

Replace x → 1 + h

⇒ � = 
0h

lim
→

 tan 






 π
+

π

2

h

2 







−






 π
+

π
1

4

h

4
tan

⇒ � = 
0h

lim
→

 – cot 
2

hπ
 
















−
π

−

π
+

1

4

h
tan1

4

h
tan1

⇒ � = 
0h

lim
→

– cot 
2

hπ
 

h
2 tan

4
h

1 tan
4

π 
  
 

π −
  

⇒ � = 
0h

lim
→

 – 








 π

π−

2

h
sin

)2/hcos(

















π
−

π

π

4

h
sin

4

h
cos

4

h
sin2

         ⇒ � = 
0h

lim
→

 
cos( h / 2)

h
2 sin( h / 4)cos

4

− π

π
π

× 

4

h
sin

4

h
cos

4

h
sin2

π
−

π

π

⇒ – 
1

11×
 = – 1 ⇒ e–1

Sol.30
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R.H.L. = ( )
lim

f x
x 0+→

{ }( )
{ }( )

{ } { }

{ }

21 1sin 1 x sin 2 x xlim

x 0 1 x 2 x

− −

+

− −
= ×

→ −

= 
{ }( )

{ }
{ } { }

{ }

21sin 1 x 2 x xlim

x 0 1 x 2 x

−

+

 − −
  ×

→  −
 

= 
{ }xlim

1
x 0 2 2 2

+
π π

× − =
→

LHL = 
{ }( ) { }( )
{ } { }( )

1 1sin 1 x . cos 1 xlim

x 0 2 x 1 x

− −

−

− −

→ −

= 
{ }( )

{ }( )
{ } { }

{ }

21 1sin 1 x sin 2 x xlim

x 0 1 x 2 x

− −

−

 − −
  ×

→  −
 

= 1 × 
2222

π
=

π

Sol.4

22 n n 1
2n n 1lim

n n

+ −
 + − 

→ ∞ 
 

since it is of the form 1∞, so,














−−+









−+

∞→
=

n

n1nn
1nn2

n
lim

2
2

�

    =
( )2 2 2 22 n n 2 n n 2n n n n n 1 n

lim
n n

+ − + − + − + + +
=

→ ∞
�

( )2 22n 3n n n 2n 3 1lim
n n n

 + − + + = +
→ ∞  

 
 = –1

so, e-1

Sol.5

 
 + + +
 

→ ∞ 
 
 

1 1 1

x x x
1 2 n

nx

a a .... alim
x n

It is ∞1  form so,

Sol.1
2lim x sin n cos

x x

π
→ ∞

�

Put x= 
h

1
    so, 

( )
2

sin n cos h
lim

h 0 h

π

→

�

= 
π π

×
→ π

� �

� 2

sin( n cos h) n cos hlim
h 0 n cos h h

= 
( )+ π −

→ 2

ln 1 cos h 1
lim

h 0 h

= 
( ){ }

( )
( ) + − − π − − π   ×

→ − − π

�

2

n 1 1 cos h 1 cos h
lim

h 0 h1 cos h

= 

( )

( )
− − π π

×
→ π + π

2

2 2

1 cos hlim
h 0 h 1 cos h

2 2

2 2 4

π π
= − = −

×

Sol.2

2x
a

xlim cos 2 , a Q
x 1 x

     π ∈  → ∞  +    

= 

2x
a

1lim cos2
x 1

1
x

  
  
 π → ∞   +    

= 

2x
a

1lim cos2 1 (1 )
x x

−
∞

   
π +  → ∞    













−







+π

∞→
=

−

1
x

1
12cosx

x
lim

a
2

�

2

2
2

x

a2

x

a2

1
x

a2
cos

x
x

lim







 π
×








 π









−






 π

∞→
=

so 
22a2ee π−=�

Sol.3 F(x)=
{ }( ) { }( )
{ } { }( )

1 1sin 1 x . cos 1 x

2 x 1 x

− −− −

−

EXERCISE – IV HINT & SOLUTION
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1 1 1

x x x
1 2 na a .... a nlim nx

x n

 
 + + + −

=  → ∞  
  

�

replace 
1

x
h

→

( ) ( ) − − − = + + + →
  

h h
h1 2

n
a 1 a 1 a 1lim .....

h 0 h h h

1 2 nna na ..... na= + + +� � �

( )n21 a.....a.an�=

so, given limit = ( )n11 a.....a.an
ee
�� =

= (a
1
. a

2
......a

n
 )

Sol.6
( )

1
1 x
x1 xlim

x 0 e

 
+ 

 →
 
 

     (1∞)

    

n (1 x)
e

1lim x
x 0 x e

+ 
− 

=  →
 
 

�

�

2x
x

2
x

1 e elim
x 0 x e

 
 −
 
 
 
 
 

 
 
 
 − 

=  →
 
 
 
  

x
1

21 e elim
x 0 x e

 
− 

 

 
 − 

=  →
 
  

 = 

x

21lim e 1
x 0 x

− 
 

− →
  

= 
1 xlim 1 1

x 0 x 2

 
− − →  

 = – 
2

1

so, given limit = e � =e–1/2

Sol.7
( )

( )

2x
cosh / xlim

x cos / x

 π
 → ∞ π  

(1∞)

x x
2 e elim x 1

x
2cos

x

π −π 
 + = −

→ ∞ π  
  
  

�

x x

2
e e 2 cos

xlim x
x

2cos
x

π −π 
π  + −    =  → ∞ π   

  
 

2 2 2

2 2 2
2

2

2

1 1 2 1
x xx 2! x 2! x 2!lim x

x
2

x

  π π π π π
 + + + − + − − 

   =  → ∞ π −
 
 

= π2 ⇒ limit = e� = 
2

eπ

Sol.8 ( ) ( ) 

















 π







 π
−

+

−+→ 2

x
sin

2

a
sin2

ax

xa

xaxa

1
ax

lim
22

22

= 
( )22

xa

2

x
sin

2

a
sin2

a

x

x

a

ax
lim

a4

1

−








 π







 π
−







+

→

Applying L’ Hosp. rule & putting limit

= 



















 ππ
+×

2

a
sin

2a

a2

2

1

a4

1 2
2

32













 π
+= 2

2

22
)1(

2a

2

a8

1
 ( )22

4
a4

a16

1
π+=

Sol.9
( )( ) ( )
( ) ( ) ( )

2 2n

2
2 n

1 x 1 x ..... 1 x
limL

x 1
1 x 1 x ..... 1 x

− − −
=

→
 − − −
  

= 

2 2n

2
2 n

1 x 1 x 1 x
. ......

1 x 1 x 1 xlim
x 1

1 x 1 x 1 x
.....

1 x 1 x 1 x

   − − − 
        − − −     

→
    − − − 
        − − −      

( )2

1.2 ............2n 2n! 2

n!.n! n!1.2 ...........n
= =

 = 2nC
n

(a) ( )
n

nn
.....

2

2n
1n

r

rn

1r

n +
++







 +
+⇒

+

=
∏

= 
( )( )n! n 1 n 2 .....2n

n! n!

 + + 
 

2n
n

2n!
C

n!.n!
= =

(b) ( ) ( )1r2
1r

n

!n

2
2r4

1r

n

!n

1 n

−
=
∏⇒−

=
∏
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= 
( )( )

( )

n 1.3.5..... 2n 1 2.4.....2n2

n! 2.4.6.8.....2n

−
 = 2nC

n

(c) T
r+1

= 2n – 1C
r
 (1). x2n – 1

No. of total term 2n

1st middle term n
2

n2
=

2nd middle term 
2n

1 n 1
2

+ = +

coefficient of nth term
T

n
=T

n–1+1
= 2n –1C

n – 1

T
n+1

= 2n –1C
n

⇒ T
n
+T

n+1
= 2n–1C

n-1
+ 2n – 1C

n

( )
( ) ( )

( )
( )

2n 1 ! 2n 1 !

n 1 ! 2n 1 n 1 ! n! 2n 1 n !

− −
= +

− − − + − −

( )
n2

!n

!n2
2

==

(d) The coefficient of xn in(1 + x)2n

T
r+1

= 2nC
r
(1) xr

T
n+1

= 2nC
n 
xn = ( )2!n

!n2
=

Sol.10
( ) ( )

( ) ( )

3 2

4 2

x 2a b 3c x 5b a c blim 1
x x 5a b 4c 2x x 5 a c

+ − + − − −
=

→ ∞ − + + + − +

5a – b + 4c = 0  .......(1)
2a + b – 3c =0  .......(2)
5b – a – c = 2 .......(3)

1
c

b
a =

−
=

      Solving for a, b, c we get 
109

14
c,

109

46
b,

109

2
a ==

−
=

⇒ a+b+c = 
q

p

109

58
=  ⇒  p+q = 58 +109 = 167

Sol.11

Sol.12
( )1 x

2

n 1 x 1lim
x xx

+ +
 −

→ ∞  
 

�

( )




















−













+−+

∞→ 2

32

x

x.....
3

x

2

x
xx1

x
lim

2 3 2

2

x x x x
1 .... x .... 1

2 2 3 2
lim

x x

    
 − + + + − + −   
        

→ ∞
 = 

2

1

Sol.13 Let 
( )
( )1

21

3

3

2 n21

n1

1n
N,

1n

1n

2n
M,

n

4
1

3n
L

−

−

+

+

=
∏
∞

=
+

−

=
∏
∞

=







−

=
∏
∞

=

           
( ) ( )n 2 n 2 1 2 3 n 2 5 6 7 n 1 n 2

L .... ...
n.n 3 4 5 n 3 4 5 n nn 3

∞ + − − + +    
= ∏ =     

    =

( )( )
( ) 6

1

4.3.1nn

2n1n.2.1
=

−

++
=

M= 













+−

++









+

−
=















+

−

=
∏
∞

1nn

1nn
....

7

13
.

3

7
.

1n

1n
.....

n

3

4

2

3

1

1n

1n

2n
2

2

3

3

=
3

2

N = 
( )
( )

( )
2

2

2

11 n 1n

n 22n 1 n 11 nn
n

+∞ ∞ +
∏ ⇒ ∏

+ = =+
 
 

n

2 3 n 1 2 3 n 1
Lim . ... ... . .....

1 2 n 3 4 n 2→∞

+ + 
=  + 

1
2n 1

nLim 2
n 2

n 1
n

 
+ 

 = =
→ ∞  

+ 
 

⇒   

1 1
1 1 1 11 2

L M N 2 8
6 3

− −
− − − −   

+ + = + + =   
   

Sol.14

(a)  �n ∆OBC,

tan
2

x
=  BC = CA,

∠ BCA = x−π             

B C

A
O

1 x

( ) ( )xsin.CA.CB
2

1
xT −π×=∴

2

x
sin

2

x
tanxsin

2

x
tan

2

1 2 −=







=

(b)   S(x) = Area of sector OBA – Area of ∆OBA

= 
2

xsinx
xsin

2

1
x)1(

2

1 2 −
=−

(c)  
( )
( )

x x
tan sin

T x 2 2lim lim
x 0 x 0 x sinxS x

2

   
−   

   =
→ → − 

 
 
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( )

2 x
tan sin x

2lim
x 0 x sinx

 
 
 =

→ −

= 

( )( )
2

2

3

tan x / 2 sinx
.

x 1(x / 2)lim
.

x o 4x sinx

x

→ − 
 
 

 = 3/2

Sol.15 f (x) = 
r 1

r r

n1 x 3xlim 3 3sin sin
n 4 3 3r 1

−    
Σ −  → ∞   =  

            








−−+−
∞→

=
−

−
1n

1n

2

2

3

x
sin3...

3

x
sin3

3

x
sin3xsin

3

x
sin3

n
lim

4

1









+−

∞→
=

n
n

3

x
sin3xsin

n
lim

4

1

n 1 n

n

n

x
sin

sinx 3 x3lim .
n4 4 x 3

3

−
 
   −  = + ×  → ∞    

 
 

= 
sin x x

4 4

−
+

Now ,  g (x) = x – 4 f (x)

 g (x) = x + sin x – x = sin x

Now, ( )cot xlim 1 sinx e
x 0

+ =
→

Sol.16 ( ) 2

r

n
f n, 1 tan

2r 1

 θ 
θ Π −  

 =  

we know that , 
θ−

θ
=θ

2tan1

tan2
)2tan(

( )
θ

θ
=θ−⇒

2tan

tan2
tan1 2

so, 

r 1

2tann 2r
f(n, )

r 1 tan
2 −

θ 
 
 θ = ∏
θ =

 
 

2 n

2 n 1

2tan .2 tan .....2 tan
2 2 2

tan . tan . tan ....tan
2 2 2 −

θ θ θ

=
θ θ θ

θ
=

n
n

2 tan
2

tan

θ 
 
 
θ

n
n

2 tan
2lim limf(n, )

n n tan tan

θ 
 

θ θ = =
→ ∞ → ∞ θ θ

Sol.17

( )1/3 331
cos2x 1 3x cos x og (1 x)

2limL
x 0 x

+ + − +

=
→

�

( )

( )

2/3

1/3

3
2sin2x 1 3x

1 3limL
x 0 2 cos 2x 1 3x

− 
− + + 
 =

→
+ +

3 21 1
cos x log(1 x) 3cos x sinx

3 1 x

  − + − −   +  12

7
=

19ba
12

7

b

a
L =+⇒==

Sol.18

( )

( ){ }
3

3
3

x 1 a cos x b sin xlim
x 0

f x
x

x

+ −

→

×

( )
3

x 1 acos x b sin xlim
x 0 x

+ −

→

2 4 3 5

3

ax ax x x
x 1 a ..b x ....

2! 4! 3! x!lim
x 0 x

   
+ − + − +   

   
   

→

( ) 3

3

b a
x 1 a b x ...

6 2lim
x 0 x

 
+ − + − + 

 
→

1ab0ba1 +=⇒=−+

b a 5 3
1 a b

6 2 2 2
− = ⇒ = − = −

Sol.19   Apply Geometric Condition & proceed as in

question  number 21

Sol.20   Apply Geometric Condition & proceed as in

question  number 21

Sol.21 ∆1 = Area of ∆ABC = R
2 sinθ (secθ – cosθ)

    ∆1 = R
2 tanθ (1 – cos2θ)

Area of ∆CDE =
θθ

θ−

tan,cos

)cos1(R
2

22

= ∆2 
CM R sec R

DM cmcos

= θ − 
 = θ 
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2

1

∆

∆
 = 2

22

)cos1(

tancos)cos1(tan

θ−

θθθ−θ
 = L (say)

 ⇒
0

Lim
→θ

 L = 
0

Lim
→θ

 2

22

)cos1(

)cos1)(cos1)(costan

θ−

θ+θ−θθ

= 2 
0

Lim
→θ

 2

2tan

θ

θ
x 

θ−

θ

 cos1

2

= 4

Sol.22

( )

( )

2

2

ln x 1 x ln 1 x
limL

n 0
ln 1 x . ln n 1 x

 + + − + 
 =

→  + + + 
 

Applying L’ pital Rule : L=
2

1

Now, 3061
L

153L
+=

+
 = 307

Sol.23 (a) ( )
1lim limx f x 2x sin 2

x x x
= =

→ ∞ → ∞

(b)  ( )xf
1x

lim
→

RHL = ( )
1lim limf x 2sin 2sin1

h 0x 1 1 h
+

 
= = →→ + 

LHL = ( ) ( )
lim limf x f 1 h 1

h 0x 1+ = − =
→→

(c)  ( )lim limf x x 0
x 0 x 0

= =
→ →

(d)  ( ) 0
x

1
sin

x
limxf

x
lim =

−∞→
=

−∞→

Sol.24 (a)   2 2 2

1 1 1lim lim... n ....
n n

n n n n

 
 = + + ≤ + +

→ ∞ → ∞ 
+ 

� �

22 n

n2
n

lim

n2n

1n2
n

lim
∞→

≤≤
+

+
∞→

�

222 =⇒≤≤ ��

(b)   








+
++

+
+

+∞→ 222 nn

n
....

n2

2

n1

1
n

lim

n

2 2
r 1

rlimL
n r n=

=
→ ∞ +
∑

222 n1

1

n1

1

nn

1

+
≤

+
≤

+

⇒  222 n1

2

n2

2

nn

2

+
≤

+
≤

+

      2 2 2 2 2

1 2 n 1 nlim lim... L ....
n nn n n n n n 1 n 1 n

   
+ + + ≤ ≤ +   → ∞ → ∞+ + + + +   

2

1

2

1

2

1
=⇒≤≤ ��

Sol.25
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Sol.1 C

For x ∈R , 

x

2x

3x
x

lim









+

−
∞→  = ?

 The format is 1∞,   so , given limit = e�

� = 







−

+

−
∞→

1
2x

3x
x

x
lim

 = 








+

−
∞→ 2x

5
x

x
lim

 = -5

so, e-5

Sol.2 B

lim
x 0

=
→

�  
( )2

2

sin cos x

x

π

( )2

2

sin sin x
lim

x 0 x

π − π
=

→

( )2

2

sin sin x
lim

x 0 x

π
=

→

( )
( )

2
2

22

s in s in x s in xlim
x 0 xs in x

π π
= ×

→
π

�   = π

Sol.3
( )

( )

sin x tan x sin xa a 1
lim

x 0 tan x sin x

− −
=

→ −
�  = a0 �n a = �na

Sol.4 C

( )

2 4 2

2 1

x x x
1 .. 1 x ..

2! 4! 2!cos x 1lim
x 0 x x

     
− + + − + + +       −      =

→
�

so clearly the value of n must be 3` ′

Sol.5 C

( )
2

sin(nx) a n nx tanx 0lim
x 0 x

 − − = =
→

�

( )a n nxsinnx tanxlim n 0
x 0 nx x x

 −
= × − = →   
�

2lim 1 n an n 1 0
x 0

 = × − − =
→  

�  ⇒ a =
n

1n2 +

Sol.6 ( ) 12 1lim n 1 cos n
n n

−  
= + −  → ∞ π   
�

Put  n = 
h

1

( ) 12 1lim 1 h cos h
h 0 h h

− 
= + − → π 
�

( ) 12 2h cos hlim
h 0 h

− + − π
 =

→  π
 

�

( ) 1

2

2 2h
2cos h 0

1 hlim
h 0

−− +
+ −

−
=

→ π
�










π
−=

π

−π
=

2
1

2
�

Sol.7 A,C

2
2 2

4x 0

x
a a x

4Lim
x→

− − −
=�

( )
21/2

2 2

4

x
a a x

lim 4
x 0 x

− − −
=

→
�

2 4 2

2 2

4

x 1 1 x x
a a 1

2 2 42a 2alim
x 0 x

 −   
− − + × −  

   =
→

�

4

4

42

2

2

x

a8

ax

4

x

a2

ax
+













−

=�

Far ‘L’ to the finite, 0
4

x

a2

x 22

=−

a = 2,   L = 
64

1

a8

1
3

=

EXERCISE – V HINT & SOLUTION
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Answer Ex–I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1. C 2. D 3. D 4. B 5. D 6. C 7. C

8. C 9. A 10. C 11. B 12. C 13. A 14. A

15. B 16. C 17. C 18. D 19. D 20. B 21. C

22. C 23. B 24. C 25. A 26. B 27. A 28. B

29. C 30. C 31. A 32. D 33. C 34. A 35. B

36. B 37. B 38. A 39. A 40. D 41. C 42. A

43. B 44. C 45. C 46. A 47. C 48. D 49. A

50. C 51. B 52. A 53. D 54. A 55. A 56. B

57. A 58. C

MULTIPLE CORRECT (OBJECTIVE QUESTIONS)Answer Ex–II

1.   A,B,C 2.   A,B 3.  A,B 4.  A,B,C,D 5. A,D 6. A,D 7. B,C,D

8. A,B,C,D 9.  A,C 10. B,D

Answer Ex–III SUBJECTIVE QUESTIONS

1. 
91

45
2. 2 3. 5050 4. 2 5. 

2

qp −
6. a = 

2

1
 ; r = 

4

1
 ; S = 

3

2

7. �n 2 8. (a) does not exist ; (b) does not exist ; (c) 0 9. –
3

1
10. 

32

1
11. 

216

1

12. 
2

3
13. 1/2 14. 1 15. (i) a = 1, b = –1   (ii) a = –1, b = 

2

1
16. –2 17. π – 3

18. –
4

9
 �n 

e

4
19. 2)3n(28 � 20. –3, –3, –3 21. (a) π/2 if a>0; 0 if a = 0 and –π/2 if a < 0; (b) f(x) = | x |

22. (�n a)n 23. 72 24. a – b 25. –1/2 26. 
2

3
27. e–8 28. c = �n 2 29. e–1   30. e–1/2

ADVANCED SUBJECTIVE QUESTIONSAnswer Ex–IV

1. 
4

2π
− 2. 

22a2e π− 3. 
2

π
, 

22

π
4. e–1 5. (a

1
.a

2
.a

3
 ......a

n
) 6. 2

1

e
−

7. 
2

eπ 8. 4

22

a16

4a +π
10. 167 11. 

3

π
12. 1/2 13. 8

14. T(x) = 
2

1
tan2

2

x
.sin x or tan

2

x
 – 

2

xsin
, S(x) = 

2

1
x –

2

1
 sin x, limit = 

2

3
15. g(x) = sin x and � = e

16. 
θ

θ

tan
17. 19 18. a = – 5/2, b = –3/2 20. 

3

L2
21. 4 22. 307

23. (a) 2,  (b) D.N.E.,  (c) 0,  (d) 0 24. (a) 2 ;  (b) 1/2 25. 683

JEE PROBLEMSAnswer Ex–V

1. C 2. B 3. �n a 4. C 5. C 6. 1 – 
π

2
7. A, C


