
 

 
 

 

Topic 3.1.1 : Derivative using first principle 
 

1. By using differentiation from first principle, find the derivatives of the following 
functions. 
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Topic 3.1.2 : Derivative using table 

 
2. Find the derivative of the following functions 
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3. Differentiate 4( ) 2 3cos sinf x x x a    with respect to x  ( a  constant) 

 
4. Find  y  of the following functions 
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5. Differentiate 
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Topic 3.2 : Chain  Rule 

 
6. Find  y  of the following function by using chain rule. 
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g) 
2

3
y

x



 h) 

3 2 5

1

x xy e
x

 


 i)  23ln siny x x    

 

[ (a) 45( 2sin ) (1 2cos )x x x         (b) 
2

2

1

x

x 
                (c) cos 3 sinxe x                

(d)  2sec 1x xe e 

           
(e) 

2

1 1 2

2

x

x x

 
 

 
               (f)  

3
4sin

2
x

x
        

 (g) 

 
2

1

3x x




       (h) 

 

32 2

3

2

5
(3 2)

2 1

x xx e

x

 


      (i)

 

 
2

3 2 cos

sin

x x

x x





     ] 

  

 
7. Use chain rule to compute the derivative  and write your answer in terms of x 
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8. Differentiate 2(3 2)y x   

(a) By expansion   
(b) By the product rule   
(c) By the chain rule  

[6(3x+2)] 
 

 

 
9. Find the derivatives of each function. 
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Topic 3.2 : Product  Rule 

 

10. Find the derivatives of each function defined as follow 
 

a)  2 34 2 (3 1)y x x    b) 
5

2 2 44 ( 1)y x x   c)  
3 52 1 ( 1)y x x    



d) 5 siny x x  e) 2sin(3 )y x x   f) sin tany x x  

g) ln( sin )y x x  h) 2 xy x e  i) sin xy xe  

j) lnxy e x  k) csc2y x x  l) 
2 3sin tan 3y x x  

 

 [ (a) 4 260 18 8x x x          (b)  
1

2 242 1 (9 4)x x x              (c)    2 416 1 (2 1) ( 1)x x x    

  (d)  5 cos 5sinx x x                  (e) 
2 2

2

sin(3 ) cos(3 )

sin(3 )

x x x

x

  


              (f)  tan (sec cos )x x x                                   

 (g) 
1

cot x
x
               (h) (2 ) xx x e            (i) 

sin( cos 1) xx x e              (j) 
1

ln xx e
x

 
 

 
     

 (k) csc2 (1 2 cot 2 )x x x          (l) 2 2sin tan 3 (9sin sec 3 2tan3 cos )x x x x x x     ] 

 
 
Topic 3.2 : Quotient Rule 

 
 
11. Find the derivatives of each function defined as follow 

 

a) 
1

x
y

x



 b) 

3

1

2 5
y

x x


 
 c) 

2 5

3 2

x
y

x





 

d) 
cos

x
y

x
  e) 

sin

2 sin 2

x
y

x



 f) 

2

1
cot

1
y

x

 
  

 
 

g) 
1 2

ln
3

x
y

x

 
   

 
 h) 

3

2( 1)

xe
y

x



 i) 

21

xe
y

x






 

 

[ (a) 
 

2

1

1x                (b) 
 

2

2
3

2 3

2 5

x

x x



 
              (c)  

 
2

11

3 2x


          
  (d)  

2

cos sin

cos

x x x

x


           

 (e) 
2

(2 sin 2 )cos 2sin cos2

(2 sin 2 )

x x x x

x

 


           (f) 2

2 2 2

2 1
csc

(1 ) 1

x

x x

 
 

           
 
  
 (g) 

1

(1 2 )

x

x x




                                               

 (h) 3

3

(3 1)

( 1)

xx
e

x



                 (i) 
2

2 2

(1 )

(1 )

xx
e

x

 


             ] 

 

 
 
 
 


