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Rankers don’t solve different questions, they solve questions differently

   ASSIGNMENT
 CHAPTER 5: Continuity & Differentiability

CLASS: 12 NCERT        SUBJECT: MATHEMATICS

1

Assignment 5.1
                           Continuity and Differentiability
   * Important points to remember:
       Continuity at point c :

       Definition :Suppose f is a real function on a subset of the real numbers and let c be a

       point in the domain of f .Then f is continuous at c  if )()(lim cfxf
cx


 .

       Differentiability:

      * Suppose f is a real valued function and c  is a point in its domain. The derivative of f

       at c  is defined by  
h

cfhcf
cf

h

)()(
lim)('

0





 provided this limit exists.

      * Suppose f is a real valued function, the function defined by

h

xfhxf
xf

h

)()(
lim)('

0






       wherever the limit exists is defined to be the derivative of f at x .
       NOTE: Every differentiable function is continuous, but the converse is not true.
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...........Questions from CBSE Question paper..........
   [ 1 mark Questions]

 1.   Determine the value of  ‘ k ’ for which the following function is continuous at 3x :
















3                ,    

3  ,
3

36)3(
)(

2

xk

x
x

x
xf

       [Ans: 12k ]          [ 2017]

  [ 4 marks Questions]

 2.   If 
























0,            
11

0,             ,2             

0,
sin2)1sin(

)(

x
x

bx

x

x
x

xxa

xf is continuous at 0x  , then find the values of

       a  and b .

       [Ans: 4,1  ba  ]          [ 2016]

 3.   Discuss the continuity and differentiability of the function 1)(  xxxf   in the

       interval )2 ,1( .
       [Ans:Given function is continuous but not differentiable at 0 and 1]         [All India 2015]

 4.   Find the value of the constant k  so that the function f ,defined below, is continuous at

      0x , where

                          
















 


0 if                    

0 if   ,
8

4cos1
)( 2

xk

x
x

x
xf

  .

       [Ans:1]                  [All India 2014C]

 5.   If   

























0hen          w,
4   16

0hen          w          ,          

0     when           ,
4 cos  1

 

2

x
x

x

xa

x
x

x

xf  and f is continuous at 0x , then find a .

       [Ans: 8]           [Delhi 2013C]
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6.   Show that the function   R  ,3  xxxf , is continuous but not differentiable at 3x .

 [Delhi 2013]

7.   Find the value of ,k for which  


















10                     ,

1

12

01,
11

xif
x

x

xif
x

kxkx

xf  is continuous

       at 0x .
       [Ans: -1]                                                                                              [All India 2013]

8.    Find the value of k , so that the function f defined by

                
 















2
 if , 3        

2
 if ,

2

cos

π
x

π
x

xπ

xk

xf
    is continuous at 

2

π
x  .

       [Ans: 6]                                                                            [Delhi 2012C, Foreign 2011]

9.    Find the value of a for which the function f is defined as

          
 

 
















0     ,
sintan

0    ,1
2

sin

3
x

x

xx

xx
π

a

xf
    is continuous at 0x .

       [Ans: 
2

1
]  [Delhi 2011]

10. If the function  xf  given by

       













1 if   2b,-5ax

1 if        ,11    

1 if    ,3

x

x

xbax

xf  is continuous at 1x , then find the values of a and b .

       [Ans: 2;3  ba ]                [Delhi 2011;All India 2010]

11.  Find the values of a and b such that the following function  xf is a continuous function.

           














10           21,

102   ,

2              ,5

x

xbax

x

xf

       [Ans: 1;2  ba ]                                                                                     [Delhi 2011]
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12.  Find the relationship between a and b , so that the function f defined by

         








3 xif  ,3

3 if   ,1

bx

xax
xf   is continuous at 3x .

       [Ans: 233  ba ]         [All India 2011]

13.  Find the value of k , so that the function f defined by

 








πxx

πxkx
xf

 if ,  cos

 if ,1
  is continuous at πx 

       [Ans: 
π

2
 ]           [Foreign 2011]

14.  For what values of λ , is the function

           
.

0 if   ,14     

0 if ,22










xx

xxxλ
xf    is continuous at 0x ?

       [Ans:No value of λ exists for given function to be continuous]           [Foreign 2011]

15.  Discuss the continuity of the function  xf at 2/1x ,when  xf  is defined as follows:

        













11/2    ,2/3

2/1              ,1   

2/10    ,2/1

xx

x

xx

xf

       [Ans: )(xf  is discontinuous at 
2

1
x ]                        [Delhi 2011C]

16.  Find the value of a , if the function  xf defined by

        













2      ,1

2        ,   

2    ,12

xx

xa

xx

xf   is continuous at 2x .

       [Ans: 3]       [All India 2011C]
17.  Find the values of a and b such that the function defined as follows is continuous

        














5       2,-3x

5x2  , 

2      , 2

x

bax

xx

xf

       [Ans: 2,3  ba ]                                                                       [Delhi 2010,2010C]
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18.  For what value of k  is the function defined by

           









 0 if       ,13

0 if ,22

xx

xxk
xf continuous at 0x ?

       Also, write whether the function is continuous at 1x .

       [Ans:
2

1
k , )(xf is contimuous at 1x ] [Delhi 2010, 2010C]

19.  Find all points of discontinuity of f ,where f is defined as follows:

        
 















3        2,6x

33-      2x,- 

3       ,3

x

x

xx

xf

       [Ans: )(xf is continuous at 3x  and discontinuous at 3x ]  [Delhi 2010]

20.  Show that the function defined as follows ,is continuous at 2,1  xx  but not

       differentiable at 2x .  















2         ,45

21    ,2

10      ,23
2

xx

xxx

xx

xf  [Delhi 2010]

21.  Show that the function  xf defined by

          
 

 





















0   , 
-1-14

0   ,   2              

0    , cos
sin

x
x

x

x

xx
x

x

xf
   is continuous at 0x  .

       [Ans: )(xf is continuous at 0x ]      [All India 2009C]

22.  If the function defined by  













2    , 1

2         , 

2   , 12

xx

xa

xx

xf  is continuous at 2x ,then find the

       value of a .Also discuss the continuity of  xf  at 3x .

       [Ans: 3a ; )(xf is continuous at 3x  ]           [Delhi 2009C]
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23.  For what value of k  is the following function continuous at 2x  ?

          













2    , 13

2    ,       

2    , 12

xx

xk

xx

xf

       [Ans: 5k ]              [Delhi 2008]

24.  If  xf defined by the following ,is continuous at 0x ,then find the value of a ,b and c .

        
 

 

























0 if     ,  

0   if     ,                        

0 if    ,
sin1sin

23

2
x

bx

xbxx

xc

x
x

xxa

xf

       [Ans:
2

1
,,

2

3
 cRba ]         [All India 2008]

25.  Show that  











2x1  when ,34

10   when ,45
3 xx

xx
xf   is continuous at 1x .

                                                                                                                      [Delhi 2008C]

26.  If the following function  xf is continuous at 0x ,then find the value of k

          












0   ,             

0  ,
2

2cos1
2

xk

x
x

x

xf    .

       [Ans: 1k ]      [All India 2008C]
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     Assignment 5.2
                                                     Differentiation
 1-21: Important formulae:

   1.
2v

dx

dv
u

dx

du
v

dx

v

u
d 










              2.
 

dx

du
v

dx

dv
u

dx

vud


.

    3.
 

dx

dv

dx

du

dx

vud



              4.

 
dx

dv

dx

du

dx

vud




    5. 0
)tan(


dx

tconsd
              6.

 
dx

du
nu

dx

ud n
n

.1

    7.
 

dx

du
aa

dx

ad
e

u
u

. log.  , 0a               8. 
 

dx

du
e

dx

ed u
u

.

  9.
 

dx

du
u

dx

ud
.cos

sin
                                 10. 

 
dx

du
u

dx

ud
.sin

cos


 11.
 

dx

du
u

dx

ud
.sec

tan 2                            12.
 

dx

du
uu

dx

ud
.tan.sec

sec


13.
 

dx

du
uec

dx

ud
.cos

cot 2                      14.
 

dx

du
uecu

dx

ecud
. cot. cos

cos


15. 
 

dx

du

udx

ud
.

1

1sin
2

1






                         16.
 

dx

du

udx

ud
.

1

1cos
2

1








17.
 

dx

du

udx

ud
.

1

1tan
2

1





                             18.

 
dx

du

udx

ud
.

1

1cot
2

1








19. 
 

dx

du

uudx

ud
.

1

1sec

2

1






                      20.
 

dx

du

uudx

uecd
.

1

1cos

2

1








21. 
dx

du

udx

ud
.

1)(log

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 22-29: Logarithm and its properties:

 22. baxb x
a log .  ( a  is known as the base of the logarithm)

 23. 01log a         24. 1log aa

 25.   nmnm aaa logloglog         26.   nmn
m

aaa logloglog 

 27. mnm a
n

a loglog          28. xa xa log

 29. a

b
b

c

c
a log

log
log   (Base change formula).

 30-33: Following formulae needs special attention:

        BASE POWER                DIFFERENTIATION

 30.  Variable Constant                
 

dx

du
nu

dx

ud n
n

1

 31.  Variable Variable                  xx
dx

dx x
x

log1

 32.  Constant Constant               0
)tan(


dx

tconsd

 33.  Constant Variable                 
 

dx

du
aa

dx

ad
e

u
u

 log  , 0a
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.........Questions from CBSE Question paper .........

  1. If   22 1 xxy  , then show that    2
2

2 4 1 y
dx

dy
x 






 .

         [CBSE 2023, Set 1; 2 marks]

  2. If 
xx

xx
y

sincos

sincos




 , then 
dx

dy
 is:

       (A) 





  x

4
sec2 

(B) 





  x

4
sec 2 

       (C) 





  x

4
seclog


(D) 






  x

4
seclog


     [CBSE 2023, Set 3; 1 mark]

  3. If   32sin xy  , then  
dx

dy
 is equal to :

       (A) 33 cossin2 xx (B) 333 cossin3 xxx
       (C) 332 cossin6 xxx (D)  322 sin2 xx              [CBSE 2023, Set 4; 1 mark]

Derivatives of Implicit Functions

  4. If   xyyx 
222 , then find 

dx

dy
         [CBSE 2023, Set 4; 2 marks]

  5. If  k
yx

yx












tan , then 
dx

dy
 is equal to

       (A)
x

y
 (B)

x

y
(C) 








x

y2sec (D) 







x

y2sec

           [CBSE 2023, Set 2; 1 mark]
Derivatives of Inverse Functions

  6. Differentiate 











2

1

1

1
sec

x
 w.r.t.  21 12sin xx   .         [CBSE 2023, Set 5; 3 marks]

Exponential and Logarithmic Functions

  7. If  xxy
1

 , then find 
dx

dy
 at 1x .           [CBSE 2023, Set 3; 2 marks]

  8. The derivative of  xx2  w.r.t. x   is

       (A) 12 xx (B) xx x log2 2

       (C)  xx x log12 2  (D)  xx x log12 2  [CBSE 2023, Set 5; 1 mark]
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  9. If     xy yx coscos   , then  
dx

dy
 is equal to:

       (A)
 
 xyx

yxy

coslogtan

coslogtan




(B)
 
 yxy

xyx

coslogtan

coslogtan




       (C)
 
 xyx

yxy

coslogtan

coslogtan




(D)
 
 xyx

yxy

coslogtan

coslogtan




    [CBSE 2023C; 1 mark]

10. If  0  ,)(  xxxy x , then )2('2)2('' yy   is equal to:

       (A) 22log 8 e (B) 22log 4 e        (C)   22log4 2 e (D)   22log4 2 e

  [JEE Main 2023, 1 February (E)]

11. If 2032  xy yx , then 
dx

dy
  at  2,2  is equal to:

       (A) 











8log2

4log3

e

e
(B) 












8log4

16log3

e

e
 (C) 












4log2

8log3

e

e
(D) 












4log3

8log2

e

e

        [JEE Main 2023, 6 April (M)]
Derivatives of Functions in Parametric Forms

12. If  tax 2sin  ,  ttay tanlog2cos   , then find 
dx

dy
. [CBSE 2023, Set 3; 2 marks]

13. If   sincos bax  ,  cossin bay   , then which one of the following is true ?

       (A) 0
2

2
2  y

dx

dy
x

dx

yd
y (B) 0

2

2
2  y

dx

dy
x

dx

yd
y

       (C) 0
2

2
2  y

dx

dy
x

dx

yd
y (D) 0

2

2
2  y

dx

dy
x

dx

yd
y      [CBSE 2023C; 1 mark]

Second Order Derivative

14. If baxy  , prove that 0 
2

2

2
















dx

dy

dx

yd
y .           [CBSE 2023, Set 2; 2 marks]

15. If  tBtAx 4sin4cos   , then 2

2

dt

xd
 is equal to

      (A) x (B) x (C) x16 (D) x16
           [CBSE 2023, Set 5; 1 mark]

16. If xxy sectan  , then prove that 
 22

2

sin1

cos

x

x

dx

yd


 .   [CBSE 2023, Set 5; 3 marks]
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...............................................................................................................................................

[ 2 marks Questions]

 1.   Differentiate 





 

x

x

sin

cos1
tan 1  with respect to x .

       [Ans: 
2

1
 ]                      [ 2018]

[ 4 marks Questions]

 2.   If   yxx y sin  , find 
dx

dy
.          [ 2019]

       [Ans:
 

  1sinlog 

cot1




xyx

xyxy
]

 3.    If   0,sec
21   xxy , show that     0221 3

2

2
22 

dx

dy
xx

dx

yd
xx         [ 2019]

 4.    Find 
dx

dy
, if 



















x

x
y

41

2
sin

1
1          [ 2019]

       [Ans: x

x

41

2log.2 1




]

 5.    If    xyyx 
222  , find 

dx

dy
.

       [Ans:
 

 22

22

4

4

yxyx

yyxx




]                      [ 2018]

 6.   If  θθax 2sin2   and  θay 2cos1   , find 
dx

dy
 when 

3

π
θ  .

       [Ans:
3

1
]          [ 2018]

 7.   If  )sin(sin xy  , prove that 0costan 2
2

2
 xy

dx

dy
x

dx

yd
.          [ 2018]

 8.   If  bxy ayx  , then find 
dx

dy
 .

       [Ans: 
 

xxyx

xyyy
yx

yx

log..

.log
1

1








]                      [ 2017]



  Mobile no.
     94284 03104

227, Sunrise Mall, Nr. Swaminarayan Mandir, Mansi Circle, Satellite, Ahmedabad

Rankers don’t solve different questions, they solve questions differently 12

  9.   If  1)1( xe y , then prove 
2

2

2









dx

dy

dx

yd
. [ 2019, 2017]

 10.   If yyax cos)cos(   then prove that 
a

ya

dx

dy

sin

)(cos2 
 .

       Hence show that 0 )(2sinsin
2

2


dx

dy
ya

dx

yd
a  .                      [ 2016]

 11.   Find 
dx

dy
  if  













 
 

5

4146
sin

2
1 xx

y  .

       [Ans: 241

2

x
 ]          [ 2016]

 12. If )2sin22(cos tttax   and )2cos22(sin tttay  , then find 2

2

dx

yd
.

       [Ans: 
at

t

2

2sec3
]         [All India 2015]

 13. If  xebax xy  )(  , then show that 
2

2

2
3 






 










y

dx

dy
x

dx

yd
x .         [All India 2015]

 14. Differentiate 











 
x

x2
1 1

tan  w.r.t. )12(cos 21 xx   , when 0x .

       [Ans: 
2

1
 ]         [All India 2015]

 15. If xxy  , then prove that 0
1 2

2

2









x

y

dx

dy

ydx

yd
.              [Delhi 2014]

 16. Differentiate 

















2

1

1
tan

x

x
 w.r.t. )12(sin 21 xx   , when 0x .

       [Ans: 
2

1
]              [Delhi 2014]
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 17.  Differentiate 











 
x

x 11
tan

2
1  w.r.t. 












2
1

1

2
sin

x

x
 , when 0x .

       [Ans: 
4

1
]  [Delhi 2014]

 18.  Find the value of  
dx

dy
 at 

4

π
θ   , if )cos(sin θθaex θ  and )cos(sin θθaey θ  .

       [Ans: 1]         [All India 2014]

 19. If bxax QePey  , then show that 0)(
2

2
 aby

dx

dy
ba

dx

yd
.        [All India 2014]

 20. If )2cos1(2sin ttax   and )2cos1(2cos ttby  , then show that at 
4

π
t  ,

       
a

b

dx

dy









.         [All India 2014]

 21. If )cos23(cos 2 ttx   and )sin23(sin 2 tty  , then find the value of 
dx

dy
at 

4

π
t  .

       [Ans: 0]         [All India 2014]

 22. If θθx 2coscos2  and θθy 2sinsin2  , then prove that 







2

3
tan

θ

dx

dy
.

          [Delhi 2013C]

 23.  If   xxy x 1sinsin  ,then find 
dx

dy
.

       [Ans:  
xx

xxxx x

2

1
.

1

1
sinlogcot)(sin


 ]

          [Delhi 2013C, 2009; All India 2009C]

 24.  If 










bxa

x
xy log ,then prove that 

2

2

2
3 






  y

dx

dy
x

dx

yd
x .

                                                                                                                      [Delhi 2013C]

 25.  Differentiate the following function with respect to x .   xx xx loglog  .

       [Ans: 
xx x

x

x
x

x
x loglog

2)log(log
log

1
)(log 
















 ]  [Delhi 2013]
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 26.  If 



  22log axxy ,then show that   0

2

2
22 

dx

dy
x

dx

yd
ax        [Delhi 2013]

 27.  If tax sin  and 





 

2
tanlogcos

t
tay ,then find  2

2

dx

yd
.

       [Ans:
ta

tec

cos

cos 2
  ] [Delhi 2013]

 28.  Differentiate the following with respect to x :

  
















x

xx

361

3.2
sin

1
1 .

       [Ans: 6log.
)36(1

3.2 1

















x

xx

 ]         [All India 2013]

 29.  If θax 3cos  and θay 3sin ,then find the value of 2

2

dx

yd
at 

6

π
θ  .

       [Ans:
a27

32
 ]         [All India 2013]

 30. If     0cossinsin  yaayax , then prove that 
 

a

ya

dx

dy

sin

sin2 
 .

                                                                                                                    [All India 2013]

 31.   If yxy ex  ,then prove that 
 2log1

log

x

x

dx

dy


 .         [All India 2013]

 32.  If xyx ey  .then prove that 
 

y

y

dx

dy

log

log1 2
 .         [All India 2013]

 33. If    xy yx coscos  ,then find 
dx

dy
.

       [Ans: )log(costan

tan)log(cos

xyx

xyy




]  [Delhi 2012]

34.  If  yaxy  sinsin ,then prove that   
 

a

ya

dx

dy

sin

sin2 
 .              [2019, Delhi 2012]
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35.  If 
tax

1sin 

 and tay
1cos 

 ,then show that  
x

y

dx

dy 
 .         [All India 2012]

36.  Differentiate 












 
x

x 11
tan

2
1 w.r.t. x .

       [Ans:
)1(2

1
2x  ]         [All India 2012]

37.  If   21tan xy  ,then show that     2121 2
2

222 
dx

dy
xx

dx

yd
x .        [Delhi 2012]

38.  If 
1

1
2

2
cossin




 

x

x
xy xx

,then find 
dx

dy
.

       [Ans: 
22

cossin

)1(

4
)sin.(coslog

cossin






 



x

x
xxx

x

xx
x xx ]    [Delhi 2012 C]

39.  If  tttax sincos  and  tttay cossin  ,then find 2

2

dx

yd
and 2

2

dt

yd
.

       [Ans:  ttta
at

t
cossin   ;

sec3
  ]           [Delhi 2012C]

40.  Find 
dx

dy
,when 

2

32
2

2
cot






xx

x
xy x .

       [Ans:
22

2
2cot

)2(

3142
log.cos

cot











 

xx

xx
xxec

x

x
x x  ]      [All India 2012C]

15
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 .........REVISION SESSION ......[ 4 marks each]............
 1.  Discuss the continuity and differentiability of the function 1)(  xxxf   in the

       interval )2 ,1( .
       [Ans:Given function is continuous but not differentiable at 0 and 1]

  2.  If )2sin22(cos tttax   and )2cos22(sin tttay  , then find 2

2

dx

yd
.[Ans: 

at

t

2

2sec3
]

  3.  If  xebax xy  )(  , then show that 
2

2

2
3 






 










y

dx

dy
x

dx

yd
x .

  4 . Show that the function 11)(  xxxf , for all Rx , is not differentiable at the

       points 1x  and 1x .

  5.  If  xmey
1sin 

   , then show that 0)1( 2
2

2
2  my

dx

dy
x

dx

yd
x .

  6.  If 1)( 2  xxf  ; 
1

1
)(

2 




x

x
xg  and 32)(  xxh , then find    xghf ''' .

       [Ans:
5

2
]

  7. Let 
2)( xxxxf  , ]1,1[x  . Find the point of discontinuity, (if any), of this

       function on ]1,1[ .                   Ans: No point of discontinuity.

   8. If 
x

bxa

x
y 









 log , prove that 

2

2

2
3 






  y

dx

dy
x

dx

yd
x .

  9.  Find the derivative of 











12

1
sec

2
1

x
  w.r.t. 21 x   at 

2

1
x  .           Ans: 4

 10. If  21cot3 xy  , show that      18121 2
2

222 
dx

dy
xx

dx

yd
x .

11. Show that the function 3)(  xxf  , Rx , is continuous but not differentiable at

       3x .

16
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 12.  If  






 







  x

x

x
x

xy

1
11

  , find
dx

dy
.

       Ans:










 
























 






 







 

2

2
1

1

2

2 log1

1

11
log

1

x

xx
x

x

x

x
x

x
x x

x

 13. If 







x
xy

1
log3

, then prove that 032 2
2

2
 x

dx

dy

dx

yd
x .

 14. If 
2

2

1
1log

1

cos
x

x

xx
y 





 , then prove that  2/32

1

)1(

cos

x

x

dx

dy






.

 15. Find the derivative of  xx x 1sin)(sin     w. r. t. x .

       [Ans:  
xx

xxxx x

2

1
.

1

1
sinlogcot)(sin


 ]

 16. If  θax 3sec  , θy 3tan  , then find 2

2

dx

yd
  at 

4

π
θ   . [Ans:

a12

1
]

 17. For what value of λ  the function defined by 









0  if      6,4

0  if  ),2(
)(

2

xx

xxλ
xf   is

       continuous at  0x  ? Hence check the differentiability of )(xf   at 0x .

       [Ans: 3λ , )(xf is not differentiable at 0x  .]

 18. If )cos(sin ttaex t   and )cos(sin ttaey t  , prove that yx

yx

dx

dy




  .

 19. If nxmx BeAey  , show that   0
2

2
 mny

dx

dy
nm

dx

yd
.

 20. If  1   ,
11

11
tan 2

22

22
1 

















  x

xx

xx
y  , then find 

dx

dy
.             [Ans:

41 x

x


  ]

  21. If θbθax sincos   , θbθay cossin  , show that  0
2

2
2  y

dx

dy
x

dx

yd
y  .

17
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 22. If  
n

xxy 





  21 , then show that   yn

dx

dy
x

dx

yd
x 2

2

2
21   .

 23. Find whether the following function is differentiable at 1x   and 2x   or not:
















2       ,32

21              ,2    

1                      ,      

)(
2 xxx

xx

xx

xf

       [Ans: )(xf is not differentiable at 1x  and differentiable at 2x   ]

 24.  If 







x
xy

1
log3

, then prove that 032 2
2

2
 x

dx

dy

dx

yd
x .

 25. Examine the following function )(xf  for continuity at  1x   and  differentiability at

       2x  .
















2         ,43

21  ,34

10      ,45

)( 2

xx

xxx

xx

xf
Ans:Bonus

 26.  If  yx

a

yx

x





log  , then prove that 

y

x

dx

dy
 2 .

 27.  If  ttαx 2cos1 2sin   and  ttβy 2cos1 2cos  , show t
α

β

dx

dy
tan .

 28. Find 


















1

1
1cos

xx

xx

dx

d
.           Ans:

21

2

x


29. Find the derivative of the following function )(xf  w.r.t. x , at 1x .

xx
x








 
2

1
sincos 1

       Ans: 
4

3

30. If  bxey ax cos. , then prove that 0)(2 22
2

2
 yba

dx

dy
a

dx

yd
.

 31. If  bxyx ayxx  , then find 
dx

dy
.      [Ans: 




















1

1

log

log)log1(
xy

xyx

xyxx

yyyxxx

]
18
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 32. If  ttax 2cos1 2sin   and  ttby 2cos1 2cos  , then find 
dx

dy
 at  

4

π
t   .

       [Ans:
a

b
 ]

 33. If  function 43)(  xxxf , then show that )(xf  is not differentiable at 3x  and

       4x .

 34. If  
2xexy



 , find 
dx

dy
.     [Ans: 






 

xx
x

ex xe x

log 2
122

 ]

 35. If  







 

y

x
yx 122 tanlog , then show that xy

xy

dx

dy




 .

 36. If  11  xxy  , prove that 0
4

1
)1(

2

2
2  y

dx

dy
x

dx

yd
x  .
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     DANGAL 
      [ 4 marks each ]

1 .   Show that the function 11)(  xxxf , for all Rx , is not differentiable at the

       points 1x  and 1x .

2.    If 1)( 2  xxf  ; 
1

1
)(

2 




x

x
xg  and 32)(  xxh , then find    xghf ''' .

       [Ans:
5

2
]

3.    Let 
2)( xxxxf  , ]1,1[x  . Find the point of discontinuity, (if any), of this

       function on ]1,1[ .         Ans: No point of discontinuity.

4.   Find 
dx

dy
  if  













 
 

5

4146
sin

2
1 xx

y  .      [Ans: 241

2

x
 ]

 5.   If yxy ex  ,then show that 
  2log

log

xe

x

dx

dy
 .

 6.   Prove that 
221

2
22 sin

22
xa

a

xa
xa

x

dx

d



















 

.

 7.   Differentiate 
  

















x

xx

361

3.2
sin

1
1 with respect to x .      [Ans: 6log.

)36(1

3.2 1

















x

xx

 ]

 8.   If 
x

bxa

x
y 









 log , prove that 

2

2

2
3 






  y

dx

dy
x

dx

yd
x .

 9.   Find 


















1

1
1cos

xx

xx

dx

d
.        [Ans:

21

2

x
 ]
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 10. Find the derivative of the following function )(xf  w.r.t. x , at 1x .

xx
x








 
2

1
sincos 1

    [Ans: 
4

3
]

 11. If  tex 2cos   and tey 2sin  , prove that yx

xy

dx

dy

log

log
  .

 12. Show that the function f given by 
















0      ,          1

0       ,
1

1
)( /1

/1

xif

xif
e

e
xf x

x

   is discontinuous at

       0x  .

 13. Find k , if  
















0    ,
sintan

0  ),1(
2

sin

)(

3
x

x

xx

xx
π

k

xf    is continuous at  0x  .

 14. Find the values of  a  and b  , if the function f   defined by










1   ,        2

1   ,3
)(

2

xbx

xaxx
xf    is differentiable at  1x .

       [Ans: 5,3  ba ]

 15. Find the values of  p  and q  , for which  




























2
    ,

)2(

)sin1(
2

       ,            

2
      ,

cos3

sin1

)(

2

2

3

π
xif

xπ

xq

π
xifp

π
x if

x

x

xf

       is continuous at 
2

π
x   .

       [Ans: 4 ,
2

1
 qp ]
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