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SOLUTION TO PAPER – 1 – SET 2 
 

 
 

Q1. 

01. 

STEP 1  

Lim f(x) 

x→  1 

 

= Lim  x
2
 –  3x + 2 

x→  1      x – 1  

 

= Lim  (x – 1)(x – 2) 

x→  1    x – 1    x −  1  ≠  0   

 

= Lim  x – 2 

x→  1   

 

=    1  – 2  

 

=    −  1   

 
STEP 2 :   

 

f(1) = 3 ……… given  

 
STEP 3 :   

 

f(1)   ≠    L im  f(x)   

     x→1  

∴  f   is discont inuous at x = 1   

 

 
STEP 4 :   

 
REMOVABLE DISCONTINUITY  

 

f can be made cont inuous at x = 1 by redef in ing i t 

as  

f(x) = x
2
 –  3x + 2 ; x ≠  1 

       x – 1   

     =  −1   ; x = 1    

02.  

 
SOLUTION :   

STEP 1  

Lim f(x) 

x→1 

 

= Lim  x
12

 – 1 

 x → 1   x – 1  

 

= Lim  x
12

 – 1
12

 

  x → 1    x – 1  

 

=    12(1)
12 – 1

  

 

=    12(1)
11

 

 

=    12 

 
STEP 2 :   

 

f(1) = k  ……… given  

 

 
STEP 3 :   

Since f   is  cont inuous at x = 1 

 

f(1)    =   Lim  f(x)   ;      

x→1  

 

 k = 12 

 

 

03.  

 
SOLUTION :   

STEP 1  

Lim f(x) 

x→0 

 

= Lim  log (1 + 2x) 

  x→0     x     

 

 = Lim  1 log (1 + 2x)  

  x→0  x 

 

         1 

         x 

 = Lim  log (1 + 2x)  

   x→0  

 

          1 2 

         2x 

 = Lim  log (1 + 2x)  

   x→0     

 

  =    log e2 

 

  =    2 loge 

 



 2 

  =    2  

 
STEP 2 :   

 

f(0) = 2 ……… given  

 
STEP 3 :   

 

f(2)   =   L im  f(x)   

     x→0  

 

∴  f   is cont inuous at x = 0 

 

 

04. 

SOLUTION :   

STEP 1  

Lim f(x) 

x→  0 

 

 

= Lim  s in
2
5x 

 x→0   x
2
 

 

= Lim  s in5x   
2
 

 x→0   x  

 

= Lim  5 s in 5x  
2
 

 x→0     5x   

 

=   (5 .1) 
2
 

 

=   25   

 

STEP 2 :   

 

f(0) = 5 ………  given  

 

STEP 3 :   

 

f(0)   ≠    L im  f(x)   

     x→0 

∴  f  is d iscont inuous at x = 0 

 

STEP 4 :   

 

REMOVABLE DISCONTINUITY  

 

f can be made cont inuous at x = 0 by redef in ing i t 

as   

f(x) = s in
2
5x     ; x ≠  0   

      x
2
    

= 25    ; x = 0  

 05.  

 SOLUTION  

 y = tan
−1

(cot2x)   

 y = tan
−1

  tan (π/2 −  2x)  

 y = π/2 −  2x 

 Dif ferent iate wrt x  

 dy = 0 – 2  

 dx 

 

 dy = −  2  

 dx 

 

 

06.  

 
SOLUTION   

 

Taking log on both s ides  

 

 

Log y = log x . log (s in x) 

 

 

Dif ferent iat ing wrt  x  

 

  

1 dy = log x  d  log (s in x) + log (s in x) . d  log x  

y dx    dx           dx  

 

 

1 dy = log x   1    d  s in x + log (s in x) .  1    

y dx    s in x dx        x 

 

 

1 dy = log x   1   .  cos x  + log (s in x)    

y dx    s in x       x  

 

 

1 dy =  log x .  cot x   +  log (s in x)    

y dx          x    

 

 

dy =  y log x . cot x   +  log (s in x)    

dx          x    

 

 

dy =  s in x 
l og  x

 log x . cot x  +  log (s in x)    

dx             x    

 

 

 

07.  
SOLUTION  

 

  Put x = tan θ 

   

 

  y = s in
–1

     2tanθ  



 3 

       1 + tan
2
θ 

 

 

  y = s in
–1

  s in 2θ 

 

 

  y = 2θ  

 

   

y = 2tan
−1

x 

  

  dy =    2 

  dx  1 + x
2
 

 

 

08. 
SOLUTION 

  

  u = log (1 + x
2
) 

 

  Dif f  wrt  x 

 

du =  1   d  (1 + x
2
)  

  dx  1  + x
2
. dx 

 

 

du =    2x    

  dx  1  + x
2
.  

 

    

v = cot
–1
x
 

 

  dv =  −1  

  dx  1 + x
2
 

 

   

  Now  

     du    

  du =  dx  

  dv   dv 

     dx  

   

 

     2x 

   =   1  + x
2
. 

        −1 

      1   + x
2
. 

 

   =  −2x 

 

 

Q2 A .   

01. 
SOLUTION :   

STEP 1  

Lim f(x) 

x→  1 

 

= Lim  3 –   2x+7   

 x → 1     x – 1    

 

= Lim  3 –   2x+7 3 +   2x+7  

  x → 1     x – 1    3  +   2x+7 

 

= Lim  9 –  (2x+7)    1 

  x → 1     x – 1    3  +   2x+7 

= Lim  9 –  2x −7    1 

  x → 1     x – 1    3  +   2x+7 

 

 

= Lim  2 –  2x     1 

  x → 1   x – 1    3  +   2x+7 

 

 

= Lim  2(1 – x)     1 

  x → 1   x – 1    3  +   2x+7 

 

 

= Lim  −2(x – 1)     1 

  x → 1      x – 1    3  +   2x+7  x −  1  ≠  0   

 

 

= Lim    −2 

  x → 1  3 +   2x+7 

 

 

= Lim    −2 

  x → 1  3 +   2 + 7 

 

 

=      −2 

3 + 3  

 

=     −1 

       3 

 
STEP 2 :   

 

f(1) = −1 ⁄3  ……… given  

 

 
STEP 3 :   

 

f(1)   =   L im  f(x)   ;  f   is cont inuous at x = 1 

     x→1  

  

02.   SOLUTION : 

STEP 1  

Lim f(x) 

x→  0 

 

 

= Lim  cos3x – cos7x 

 x→0     x
2
 

 

= Lim −2 s in 3x + 7x .  s in 3x −  7x  

      2     2 

 x→0      x
2
 

 

= Lim −2 s in 10x  . s in −  4x  
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       2      2 

 x→0    x
2
 

= Lim −2 s in 5x  . s in −2x  

 x→0    x
2
 

 

 

= Lim 2 s in 5x  . s in 2x  

 x→0    x
2
 

 

 

= Lim 2 s in 5x  . s in 2x  

 x→0   x     x 

 

 

= Lim 2.5   s in 5x  .2 . s in 2x  

 x→0    5x       2x 

 

=    2 .5(1) . 2  (1) 

   

=    20  

 
STEP 2 :   

 

f(0) = 10……… given  

 
STEP 3 :   

 

f(0)   ≠    L im  f(x)   

     x→0 

∴  f  is d iscont inuous at x = 0 

 
STEP 4 :   

 
REMOVABLE DISCONTINUITY  

 

f can be made cont inuous at x = 0 by 

redef in ing i t  as   

 

f(x) =  cos3x – cos7x   ; x ≠  0 

          x
2
  

    = 20      ; x = 0  

 

03. 

SOLUTION :   

STEP 1  

Lim f(x) 

x→  0 

 

 

= Lim  12
x
 –  3

x
 – 4

x
 + 1 

 x→  0    xs inx 
 

 

= Lim  (3.4)
x
 –  3

x
 –  4

x
 + 1 

 x→  0    xs inx 

 

 

= Lim  3
 x

.4
x
 –  3

x
 – 4

x
 + 1 

 x→  0     x.s inx
 

= Lim  3
 x

(4
x
 –  1)  –1( 4

x
 −  1) 

 x→  0     xs inx 

 

 

= Lim  (3
x
 –  1) . (4

x
 – 1)   

 x→  0     xtanx 

 

Div id ing Numerator & Denominator by x
2
  

x → 0  , x ≠  0  ,  x
2
 ≠  0  

 

    (3
x
 –  1) . (4

x
 – 1)  

= Lim        x
2
  

 x→  0       x . s in x  

      x
2
  

 

 

     3
x
 – 1 .   4

x
 –  1 

= Lim   x   x   

 x→  0     s in x  

         x 

 

=    log 3 .  log 4  

      1 

 

=    log 3 .  log 4  

 

 
STEP 2 :   

 

S ince the f is  cont inuous at x = 0  

 

f(0)    = Lim  f(x) 

   x → 0   

 

f(0) = log 3 .  log 4   

 

   

Q2 B .   

 

01. 

  
SOLUTION :   

 

STEP 1  

Lim f(x) 

x→0+ 

 

= Lim x
2
 + a 

 x→0 

 

=   0
2
 + a  = a 

 

 
STEP 2  

 



 5 

Lim f(x) 

x→0−  

 

= Lim 2  x
2
 + 1  +  b 

 x→0 

 

 

=   2  0
2
 + 1  +  b  

 

 

=   2 + b  

 

 
STEP 3  

 

f(0) = 0
2
 + a 

 

  = a  

 
STEP 4 

Since f   is cont inuous at x = 0  

L im  f(x)  = Lim f(x) = f(0) 

x→0−     x→0+   

 

 2  + b  =  a    = a  

 

 2   + b  =  a ………………………… (1)  

   

 
STEP 5 

 

f(1)  = 2 

   

1
2
 + a  = 2    ∴∴∴∴     a = 1  

 

Sub in (1)   

 

2   + b  = 1    ∴    b  = −1  

 

 
 

02. 
SOLUTION :   

STEP 1  

Lim f(x) 

x→  0 

 

 

= Lim     (e
3x

 – 1)
2
  

 x→  0   x. log(1 + 3x)  

 

Div id ing Numerator & Denominator by x
2
  

x → 0  , x ≠  0  ,  x
2
 ≠  0  

 

       (e
3x

 – 1)
2
  

= Lim      x
2
 

 x→  0   x. log(1 + 3x)  

        x
2 

 

       e
3x

 – 1  
2
  

= Lim      x
 
 

 x→  0   log(1 + 3x)  

          x 

      3  e
3x

 – 1   
2
  

        3x 

= Lim      1 

 x→  0      x
 
 

    log(1 + 3x)  

        

 

    3   e
3x

 –  1  
2
  

       3x 

= Lim         1    3 

 x→  0        3x
 
 

    log  (1 + 3x)  

 

 

=    (3 . log e)
2 

      log e
3
 

 

=     9 

    3 . log e  

 

=     3 

 
STEP 2 :   

 

f(0) = 10  ………  given  

 
STEP 3 :   

 

f(0)   ≠    L im  f(x)   

     x→0 

∴  f  is d iscont inuous at x = 0 

 
STEP 4 :   

 

REMOVABLE DISCONTINUITY  

 

f can be made cont inuous at x = 0 by 

redef in ing i t  as   

 

f(x) =    (e
3x

 – 1)
2
  ; x ≠  0   

     x. log(1 + 3x)  

    = 3     ; x = 0  

 

03. 

 
SOLUTION :       

STEP 1  

Lim f(x) 

x→  0 

= Lim  e
x
 + e

–x
 –  2 

 x→  0   cos2x – cos6x 

 

      e
x
  +   1 – 2 
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= Lim      e
x 

 
x→  0  −  2 s in   2x+6x .  s in  2x−6x  

         2      2 

     (  e
x  

)
2
  +  1  −   2 .e

x
 

= Lim          e
x
    

 x→  0  −  2 s in   8x  . s in   −4x  

          2      2 

 

      (  e
x  
−  1

 
)
2
   

= Lim          e
x
    

 x→  0    −  2 s in   4x  . s in   −2x  

       

 

      (  e
x  
−  1

 
)
2
   

= Lim          e
x
    

 x→  0     2 s in   4x  .  s in  2x  

 

Div id ing Numerator & Denominator by x
2
 

x → 0  , x ≠  0  ,  x
2
 ≠  0  

 

      (  e
x  
−  1

 
)
2
   

= Lim        x
2
e

x
    

 x→  0      2  s in   4x  . s in  2x  

            x
2
. 

 

 

       e
x 
−  1

  2
  1 

= Lim        x 
  

e
x
    

 x→  0      2   sin  4x  . s in  2x  

          x.     x 

 

 

       e
x 
−  1

  2
  1 

= Lim        x 
   

e
x
    

 x→  0      2  .4 s in 4x  .  2 s in 2x  

          4x .    2x 

 

=      ( log e)
2
  

     2 .4.(1) .2.(1) 

 

=       1 

      16  

 
STEP 2 :   

f(0) =  1 

   16    

 
STEP 3 :   

 

f(0)   ≠    L im  f(x)   

     x→0 

∴  f  is d iscont inuous at x = 0 

 

 
STEP 4 :   

 
REMOVABLE DISCONTINUITY  

 

f can be made cont inuous at x = 0 by 

redef in ing i t  as   

 f(x) =  e
x
 + e

–x – 2 

    cos2x – cos6x  ; x ≠  0     

  

   = 1 

    16     ; x = 0  

 

 

Q3 A .   

 

01. 

  
SOLUTION : 

x
y
 = e

x 

 

Taking log on both s ides 

 

y .  log x  = x .  log e 

 

y .  log x  = x 

 

  y =    x 

     log x  

 

Dif ferent iat ing wrt x 

 

dy =  log x .  d x   −    x .   d  log x 

dx      dx     dx 

      ( log x)
2
 

 

 

dy =  log x . 1 −  x .  1 

dx        x  

     ( log x)
2
 

 

dy =  log x – 1  

dx    ( log x)
2
 

 

 

02. 

SOLUTION 

 

y = tan
–1

         x        

         1 + 20x
2 

  
 

 

y = tan
–1

      5x −   4x  

     1  + 5x.4x 

 

 

y = tan
–1 

5x −  tan
–1 

4x 

 

 

  dy =     1   . d (5x)   −     1   . d (4x)  

  dx     1  + 25x
2 

dx   1 + 16x
2  

dx 

 



 7 

 

dy =     5      −     4  

  dx  1 + 25x
2
  1  + 16x

2  
 

03.  
SOLUTION   

       6  + 5tanx 

  y = tan
–1       5  

       5  – 6tanx 

           5 

  

       6   + tan x 

  y = tan
–1   5   

       1  −   6 tan x    

             5 

 

  y = tan
–1 

6
 

+
 

tan
–1  tan x 

 

     
 5     

 

 

  y = tan
–1 

6
 

+
 

x 
 

     
 5  

 

  Dif ferent iat ing wrt x  

   

dy =  0 + 1  

dx  
 
 

 

 

  dy = 1 

  dx  
 

 

 

Q3. B. 

01. SOLUTION  

 

  x
3
 –  y

3
  = cosec a 

  x
3
 + y

3 

 

  
x

3
 –  y

3
  = m (say) 

  x
3
 + y

3 

 

  
x

3
 –  y

3
  = m (x

3
 + y

3
) 

 

x
3
 –  y

3
  = mx

3
 + my

3
 

 

x
3
 –  mx

3
  = my

3
 + y

3 

 

x
3
 (1 –  m) = y

3
 (m + 1)

  

 
 

x
3
  1 –  m = y

3
 

   1 + m  

 

  y
3  

= x
3
  1 –  m  ……… (1)  

        1 + m 

 

  Dif ferent iat ing wrt  x 

 

   3y
2
 dy  = 1 – m . 3x

2
  

     dx   1  + m  

 

     dy  = 1 – m .  x
2
    

     dx   1  + m    y
2
   

    dy  = y
3
 .  x

2  
 

    dx   x
3
  y

2
 …….. from 1 

 

    dy  = y 

    dx   x …….. PROVED  

 

02. 
SOLUTION 

x =   4t  

  1 + t
2 

 

x = 2  2t  

  1 + t
2 

 

Put  t  = tan θ 

 

x = 2  2 tan θ  

  1  + tan
2
θ 

 

x = 2 s in 2θ   ………. (  1 ) 

 

d i f f  wrt ‘θ ’   

 

dx = 2 cos 2θ  .  d 2θ  

dθ       dθ 

 

= 2 cos 2θ  . 2   

 

= 4 cos 2θ 

 
 

y = 3 1 – t
2
 

          1 + t
2
 

   

Put  t  = tan θ 
 

y = 3 1 – tan
2
θ 

          1 + tan
2
θ 

 

y = 3 cos 2θ  ………. (  2 ) 

 

d i f f  wrt ‘θ ’   

 

dy = 3. −s in 2θ .  d 2θ  

dθ        dθ 

 

= −3 s in 2θ .  2  

 

= −6 s in 2θ 

 

Now  

 

   dy  

dy =  dθ    

dx   dx     

     dθ 

 

 

  dy =    −6 s in 2θ  

  dx      4  cos 2θ 
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  dy = −  3   s in 2θ 

  dx      2   cos 2θ 

       3 x 

  dy =  −   2 

  dx         2 y 

      3 

 
   
  dy = −  9x 

  dx   4y 
 

 

 

 

03. 

  y = x
x  +  x 

s in x   

 

  y = u + v             v = x
s in  x

 

      

  dy = du + dv ……….. (1)          Taking log on both s ides 

  dx  dx  dv 

                   Log y = s in x . log x 

  Now                 DIFF WRT X    

                   1 dv = s in x .  d  log x  + log x .   d  s in x  

  u = x
x               

v
 

dx
  

    dx         dx 

 

  Taking log on both s ides           1 dv = s in x . 1   +  log x .  cos x   

                   v dx        x  

  Log u  = x .  log x   

  DIFF WRT X              1 dv = s in x  +   cos x .  log x     

  1 du = x  d  log  x   +   log x d  x       v dx    x 

  u dx   dx      dx  

                    dv = v s in x  +   cos x .  log x 

  1 du = x .   1 +  log x .  1            dx         x  

u dx    x  

 

1 du = 1 + log x              dv = x
s in  x

   s in x  +   cos x .  log x  …(3) 

u dx                 dx       x 

 

 du = u ( 1 + log x )   

 dx                   

                   

   du = x
x
 ( 1  + log x ) ….. (2)   cont.     Subs (2)  &  (3)  in (1)   

 dx              

 

           ∴  dy = x
x
 ( 1  + log x ) +  x

s in  x
   s in x  +   cos x .  log x    

            dx             x 

 

 


