
Unit I– Limits, Continuity and Differentiation 

Prepared   by S. Prabha, Assistant Professor in Mathematics 
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1.1 Limits and Continuity 
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 30. Find the value of    if  
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Differentiation 

1.2 Differentiation by basic Rules  

 1. Find 
dx

dy
, if 

4tan5 xxy  . 2. Find 
dx

dy
, if xxxy tan5sin  .  

 3. Find 
dx

dy
, if 

xx
xy

13
2  . 4. Find 

dx

dy
, if ecxey x cos34  . 

 5. Find 
dx

dy
, if xxxy sec523  . 6. Find 

dx

dy
, if x

x
y cot2

8
2
 . 

1.3 Differentiation by Product and Quotient Rules  

 1.  Find 
dx

dy
, if 

xexy 2 .   2. Find 
dx

dy
, if xxy log3 . 

 3. Find 
dx

dy
, if xxy n log .  4. Find 

dx

dy
, if xxy cos3 . 

 5. Find the derivative of : xx 12 tan)1(  . 6. Find 
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dy
, if xxy 12 sin  . 
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 17. Find 
dx

dy
, if 
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log1
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 .   

1.4 Differentiation by Chain Rule 

 1. Find 
dx

dy
, if 

122 )752(  xxy . 2. Find 
dx

dy
, if 

102 )721( xxy  . 

 3. Differentiate w. r. t x: x3tan2
 .  4. Differentiate x2sin  w. r. t x.  

 5. Differentiate w. r. t x: x5sin 2
 . 6. Find 

dx

dy
, if )15(sec2 2  xy .  

 7. Find 
dx

dy
, if )(sec2 xey  .  8.  Find 

dx

dy
, if xy tan . 
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 9. Find 
dx

dy
, if 

x
y

sec

1
 .  10.  Find 

dx

dy
, if )2(sin 1 xy  . 

 11. Find the derivative of 
2)( xx eey  w.r.t x. 12. Differentiate w. r. t x: )log(sin x  . 

 13. Find 
dx

dy
, if xy sinlog . 14. Find 

dx

dy
, if )1log( 2xxy  . 

 15.  Find 
dx

dy
, if )cotlog(cos xecxy  . 16.  Find 

dx

dy
, if )tanlog(sec xxy  . 

 17. Find 
dx

dy
, if )sin2log( xxy  . 18. Find the derivative of : xe x log2

.  

 19. Differentiate w. r. t x: xx 52 sin  .  20. Differentiate w. r. t x: xe x 3cos2
 . 

 21.  Differentiate w. r. t x: 
x

x)sin(log
 . 22. Find 

dx

dy
, if 
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 23.  Find 
dx
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, if 

22

1

)1(

tan

x

x
y






. 24. Differentiate w. r. t x: 
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2sin


 . 

 25. Find 
dx

dy
, if 
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 1.5 Differentiation of Implicit forms 

 1. If 0532 22  yxyx  find 
dx

dy
. 2. Find 

dx

dy
, if 022  yxyx . 

 3. Find 
dx

dy
, if 0122  xyx . 4. Find 

dx

dy
, if xyyx 22

. 

 5. Find 
dx

dy
, if xyyx 333  .  6. Find 

dx

dy
, if 02 22  yxyx . 

 7. Find 
dx

dy
, if xyyxyx 33322  . 8. Find 

dx

dy
, if 0123  xyxyx . 

 9. Find 
dx

dy
, if 02 22  byhxyax . 10. If axyyx 222   find 

dx

dy
. 

 11. Find 
dx

dy
, if axyyx 333  . 12. If 3

2
3

2
3

2

ayx   find 
dx

dy
. 

 13. If yxxy log , prove that 
2)log1(

log

x

x

dx

dy


 . 

 1.6 Differentiation of Parametric forms 

 1. If 
2 tax  , aty 2 , find 

dx

dy
. 2. Find 

dx

dy
, if cosax  , sinay  . 

 3. Differentiate : secax  , an tby  . 4. Find 
dx

dy
, if ecax cos  , cot by  .  
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 5.  Find 
dx

dy
, if tx sin2 , ty 2cos . 6.  Find 

dx

dy
, if sin2x , 2siny . 

 7.  Find 
dx

dy
, if sinx , 2cosy . 8.  Find 

dx

dy
, if 3cosax  , 3sin by  . 

 9. Find 
dx

dy
, if cotax  , 2osec cby  . 10.  Find 

dx

dy
, if )sin(   ax , )cos1(  ay . 

 11. If )sin(   ax , )cos1(  ay , prove that 









2
tan



dx

dy
. 

 12.  Find 
dx

dy
, if  3sinsin3 x ,  3coscos3 y . 

 Second order derivatives 

 1. Find the second derivative of (i) 
2x

x
 (ii) 

3

2

x

x
 (iii) 

x

x 4

4
  (iv) 

xe3y   

 2. If 
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x
p


 , find 

2

2

dx

pd
.  3. Find 

2

2

dx

yd
 if 

x
xy

22  . 

 4. Find 
2

2

dx

yd
 if xy sin .  5. If xbxay cos sin   show that 0

2

2

 y
dx

yd
. 

 6. If 
xx eey  show that y

dx

yd


2

2

.  7.  If xy cos , prove that 0
2

2

 y
dx

yd
. 

 8. If xxy cos sin  show that 04
2

2

 y
dx

yd
. 9 If 

axey , prove that 0
2

2


dx

dy
a

dx

yd
. 

 10. If 
2xy c , prove that 02 12  yxy . 11.  If x1siny  , prove that 0)1( '''2  xyyx . 

 12. If xxsiny  , prove that xy
dx

yd
cos2

2

2

 . 13. If xxcosy  , prove that 0sin2
2

2

 xy
dx

yd
. 

 14.  If 
xx ebea 2  y  , prove that 023

2

2

 y
dx

dy

dx

yd
.  

 15. If )sin(log )cos(log y xbxa  , prove that 0'''2  yxyyx . 

 16.  If xx siny 2 , prove that 0)6(4 2'''2  yxxyyx . 

 17.  If xx cosy 2 , prove that 0)6(4 2

2

2
2  yx

dx

dy
x

dx

yd
x .  

 18. If
x

b
axxy  2

 , prove that 022 '''2  yxyyx .   

 19. If pxbpxa sin cos y  , where a, p and b are constants, show that 
2

2

dx

yd
 is proportional to y. 

 


