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Chapter 4 

DERIVATIVES 

Power constant and base variable: 

i)  Derivative of �� w.r.t. �: 

                     base � ��  ����	
  

                                            
�

�� 
��� �? 

Multiply power (�) to the coefficient of �� and subtract 1 from the power (�). 

                                            
�

�� 
��� � ����1
  

Explanation: 

�
�� 
5�� � 9� � 6� �? 

Derivative of each term one by one. 

i�    �
�� 
5��� 

Multiply power 9 to 5 (the coefficient of ��� and subtract 1 from 9 ( power of � )                                          

�
�� 
5��� � 45�� 

            

 ii)    
�

�� 
9�� � 9 �
�� 
�� � 9 ��

�� � 9
1� � 9 

iii)        
��
�� 
6� � 0      

So that   

 
�

�� 
5�9 � 9� � 6� � 45�8 � 9  

MCQ-1 : 

�
�� 
5�� � 9� � 6� �? 

 (a)   45�� � 1     (b)  5�� � 9     (c)  45�� � 9�       (d)  45�� � 9     
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Derivative of a function  
!� of power ": 

  base 
 function of �� � #  $  �  ���	
  

                                               
�

�� #�
�� �? 

Multiply power (n) to the coefficient of #
�� and than subtract 1 from the power 

(i. e.  �), and than differentiate the base (i.e. #
��)  w.r.t � (i.e.#'
���, multiply 

#'
�� to �#�()
�� 

                                           
�

�� #�
�� � �#��1
��.  #'
��  

Case-1:    
!� in terms of *+
��,�:   
Explanation: 

�
�� (6�. � 3 �� �? 

Power : 8    

Base : 6�. � 3     

Multiply power 8 with 1 ( coefficient of the base ) and subtract 1 from 8 ( power ) 

and then differentiate the base ( 6�. � 3 �.    

              
�

�� ( 6�. � 3 �� = 8 ( 6�. � 3 ��(). 
�

��  
 6�4 � 3 �     

                                               = 8 
 6�. � 3 � �. 
 24�1�     

                                               = 192�1 
 6�. � 3 ��    

MCQ- 3: 

�
�� ( 6�. � 3 �� �? 

                (a)    192�1
6�. � 3��                   (b)    8(6�. � 3��        

                (c)     8�1
6�. � 3��                       (d)   48
6�. � 3�� 

Solution:  

�
�� ( 6�. � 3 �� � 8 ( 6�. � 3 ��(). 

�
��  
 6�4 � 3 �     

                                                   � 8 
 6�. � 3 �� . 
 24�1�     

                                                   � 192�1 
 6�. � 3 ��    

The answer is (a). 
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EXERCISE-2 

(1)    
�

�� 25√�2 � 14 �?  

          (a)  
5�

√�67) � √�2 � 1        (b)  
5

8√�67)      (c) 
5�

√�67)      (d)  5√�67)
�  

(2)    �
�� 9
�2 � 1�23 �? 

            (a)  12�
�8 � 1�   (b)  
8�

1
�67)�6/;    (c)  
.�

1 . √�67);            (d) 
.�

√�67) 

(3)    
�

��  < )
�;7 )= �? 

          (a)  
)

1�6      (b) �3�8
�1 �  1�8      (c)  
(1�6


�;7 )�6     (d) 3�8
�1 � 1�8 

(4)    �
��  √3� � 1 �? 

          (a)  
1
8 
3� � 1�1/2

   (b)  

1�7)�>/6

1       (c)  
1

√1�7)     (d)  
1

8√1�7) 

(5)    
�

�� 
200 � 3√�1 � �? 

          (a) 1 � 9
2 √�         (b)   

�
8 √�               (c)  

�
8√�             (d)   �8 �;

6 

(6)    
�

��  
√�25 � 5� �? 

            (a)  
8

5 . √�;?       (b)  
)

5�
@
?

      (c) 2� √�?
      (d)  

8
5�

;
?

� 1 

(7)   If #
�� � 
4 � �8�(8/1 , then  #'
2� �? 

           (a)  � 3
7        (b)  � 5

48              (c)  � 1
48         (d)  � 1

12     

(8)   If  g
�� =√5 � � , then g’
1� �? 

            (a)  � 1
5             (b)   

)
.               (c)  � 1

4             (d)   
5
. 

(9)   If #
�� � 
5� � 3�8 , then  #'
2� �? 

           (a)  13                (b)  169              (c) 26               (d)  130 
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TRIGONOMETRIC  FUNCTIONS 

Formulae: 

(i)      
�

�� BC��  �  DEB�                                   (ii)    
�

�� DEB�  �  �BC�� 

(iii)    
�

�� FG��  �  BHD8�                                (iv)    
�

�� DEBHD�  � � DEBHD� DEF� 

(v)     
�

�� BHD�  � BHD� FG��                          (vi)    
�

�� DEF�  �  �DEBHD8�                                   

Case-2:    
!� in terms of trigonometric functions: 

(i)  Power � � � 1 and angle � :     

MCQ-4 : 

�
�� BC��  � ? 

 (a) – DEB�        (b) DEB�         (c) BC��DEB�     (d) coB8�    

Solution:  

                                    
�

�� BC��   
                                                �  DEB�      
The answer is (b). 

 (ii) Power�  � J 1 and angle  :      

MCQ-5 : 

�
�� 
 2BC�5�� �?    

 (a) 2 coB5�       (b) 10 si�.�      (c) 10 BC��DEB�     (d) 5si�.�DEB�     

Solution: 

Power �  5  

Base ( function ) � BC��     

Multiply 5 (power) to 2 ( coefficient of BC�� ) and subtract 1 

from 5 and than differentiate BC�� ( base ) in product.     

�
�� 
 2BC�5� 
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� 10si�5()�. �
�� 
BC� �� 

� 10si�.�DEB � 

The answer is (d). 

(iii) Power� � � 1 and angle� K
��: 

Function �  BC�  

Angle � 3�    

Derivative in two steps.    

Differentiate BC� (function) and then 3� (angle) , in product.     

�
�� BC�3� 

�  DEB3�. �
�� 
3�� 

� cos 3� . 
3� 

                                                              �  3DEB3� 

The answer is (c). 

(iv)   Power �  � J 1,    angle �  K
�� 

MCQ-6 : 

  
�

�� 
2BC�53�� �? 

 (a)  30 si�.3� DEB3�                  (b) 10 si�.3� DEB3�    

 (c)  30 BC�3� DEB3�                     (d)  30 si�.3�     

Solution: 

Power� 5 

Base (function) � BC�     

Angle �  3�    

Derivative in three steps (Power, function, angle) 

�
�� 
2BC�53�� � 2 O 5BC�5() �

�� 
BC�3�� 

                           � 10BC�.3�. DEB3� �
�� 
3�� 

                                           � 10BC�.3�. DEB3�. 
3�     

                                                         � 30BC�.3� DEB3� 
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The answer is (a). 

EXERCISE-3 

(1)    �
�� (cos � � sin �� �? 

         (a)  sin � � cos �   (b)  cos � � sin �  (c) sin � � cos �  (d) cos � � sin � 

(2)    �
�� sin �4 �? 

         (a)   4�1 sin �.  (b) 4�1 sin �. cos �     (c) 4�1 cos �.    (d) sin �. cos �. 

(3)    �
�� 
10 � tan �2�  �? 

         (a)   1 � BHD8 �8   (b) 2� BHD8 �8      (c) 2� BHD8 �       (d) 1 � 2� BHD8 �8     

(4)    �
�� 
DEB3�2� �? 

           (a) �6� sin �8 DEB8 �8        (b) �6�   DEB8� sin x    

            (c)  6� DEB8 �8                       (d) �6 BC�8 x cos x 

(5)    
�

�� √tan � �? 

          (a)    
TUV  �

8√WX$ �    (b)   
)

8√YZ� � .TUV �   (c)  
[	\6�

8√WX$ �     (d) )
8√WX$ �   TUV � 

(6)    
�

�� cot �3 �? 

           (a)    3 DEF8�      (b)  3 cot  �8     (c)  �3�8 DEBHD8 �      (d) �3�8 DEBHD8 �1  

(7)    
�

��  cosec2 � �? 

           (a) 
(8 V]T  �

[^�;�             (b)   2 DEBHD8 � cot �    

 (c) �2  cosec � cot �      (d)
( \�[	\ �

V]W �  

(8)    �
�� sec
2�2� �? 

            (a)   4� sec � tan �                 (b)  sec
2�8� tan
2�8�     

            (c) 4� sec
2�8� tan
2�8�    (d) 4� sec8 
2�8� 
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INVERSE TRIGONOMETRIC FUNCTIONS 

Formulae: 

(i)      
�

�� BC��1� � )
√)(�6                     (ii)      

�
�� DEB�1� � ()

√)(�6 

(iii)    
�

�� FG��1� � )
)7�6                        (iv)      

�
�� DEF�1� � ()

)7�6 

(v)    
�

�� BHD�1� � 1
�√�2�1                     (vi)      

�
�� DEBHD�1� � ()

�√�6() 
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NATURAL LOG ( _"!)))) 

Formula: 

(i)   
�

��  `�� � 
)
�                         (i)i   

�
�� `� K  � 

)
a . �

�� K 

where  K � K
��  

Properties:  

(i)     `E+	� � `��                         (ii)     `E+)b� � `E+� 

(iii)   ln
G. d� � `�G � `�d          (iv)   ln <Z
e= � `�G � `�d 

(v)    `�G� � � `�G                        (vi)    Hf�� � � 

(vii)    `�H� � � 

MCQ- 7: 

�
�� `��1 �? 

 (a)  1/�1              (b) 3/�1                (c) 3/�                     (d) 3�5  

Solution:  

Derivative in two steps.     

               
�

�� `��1 �  1
�3  . �

�� ( �1 �      *g �
�� `� K  � 

)
a . �

�� K 

 

                                                     � 
)

�; . 
3�2�     
                                                          � 3/� 

The answer is (c). 

MCQ-8 : 

�
�� *ln
�8 � 3�,5 �? 

 (a)  
5

�671                                                (b)  
5*h$ 
�671�,@

�671     

 (c)  10� *`�
�8 � 3�,./ (�8+3)           (d) 10 * `� 
�8 � 3�,./ ( �8+3 )     

 

 



 

www.mathbunch.com                                                       M. MAQSOOD ALI 

 

81 

 

Solution:  

Derivative in three steps : 

�
�� *ln
�2 � 3�,5 � 5 *ln
�2 � 3�,4. �

�� ln
 �2 � 3 �    

� 5 { ln(�8 � 3�,. . 1
�2�3  . �

�� 
 �8 � 3�   

                     �  5*`�(�8 � 3,.. 1
�2�3 . 
2��        

                    � 
)b�*h$ 
�671�,@

�671       

The answer is (c). 

MCQ-9 : 

�
�� 
 `�� �� �? 

 (a)   1/��                  (b)  8
`����/�         (c)  8
`����          (d) 1/�     
Solution:  

Derivative in two steps.  

power = 8   

base = `��     

�
��  
 `�� �8

 = 8 
 `�� �� . 
�

�� 
 `�� � 

                                                     �  8 
 `�� ��. )
�     

                                                         �  8 
 `�� ��/ �     
The answer is (b). 

EXERCISE-5 

(1)    �
��  `� 
�3 � 1� �? 

         (a)   
1�

)7�;       (b)       
)

�;7)     (c)   
)

�;7)  `� 
�3 � 1�      (d)    1� 6
)7�;  

(2)    �
�� `�√� � 1 �? 

           (a)   
)
8 √� � 1         (b)  

)
√�7)          (c)  

)
8
�7)�          (d)   

)
8√�7) 
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 (3)    �
��  `� √sin � �? 

           (a)  
)

8√Ti$ �              (b)  
V]T �

8√Ti$ �           (c)  
)
8  tan �            (d)   )8 cot � 

(4)    �
�� √sin�1 � �? 

           (a)  
Ti$ �

8√)(�6      (b)   
)

8√)(�6 [^�j> �   (c)   
V]Tj> �

8√Ti$j> �     (d)  
√Ti$j> �
8√)(�6  

(5)    �
�� cot�1
`� H�� �? 

           (a)  
()

)7�6    (b)   
)

V]Wj> 	k            (c)  
V]Wj>�

	k              (d)  
()

)7
f� 	k�6 

(6)    
�

��  10log sin � �? 

           (a) sin �       (b)  cot � 10h]m Ti$ �    (c)   cos �    (d)  log cos � 

(7)    
�

��  `� Hsin
BC��1 �� �? 

           (a)  
)

	nop2qrsj> k4      (b)   
[^�j> �

�     (c)   
)

	k    (d)  1 

(8)   
�

��  `� 2H2�3�94 �? 

           (a)  6�8      (b)   
t�6

8�;7�    (c)  `� 
2�1 � 9�   (d) 6�8H8�;7� 

(9)    
�

�� `�2H�. 10�24 �? 

           (a)    
)

	k.)bk6    (b)    1 � 2� `� 10  (c)  H�
10�6 � 2��    (d) 
8�

	k7)bk6 

(10)  
�

��  `� u	k;

5k v �? 

           (a)  3�8 �  w� 5      (b)  
1�6	k;

5k x� 5      (c)  
1�6

5k x� 5    (d)  
5k x� 5
1�6	k; 
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(11)  
�

�� `�
sin � . cos �� �? 

           (a) 
)

Ti$ �  V]T �       (b)  
Ti$ �7V]T �
Ti$ �  V]T �       (c)   cot � � tan �   (d) cos � � sin � 

(12)  �
��  Hw� �3 �? 

           (a) 3�8  Hx� �;
     (b)    3�8    (c)   Hx� �;

    (d)  
	ys k;

�;  

(13)  
�

�� 
sec 3� � `�
5��1� �? 

            (a)   sec 3� tan 3� � 3`�
5��8    (b) 3 sec � tan � � 5
25�43    

            (c)  3
sec 3� tan 3� � ��                (d)  3 2� BHD3� tan 3��14
�  
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EXPONENTIAL � 

Formula:  

                                        (i)   
�

�� H� � H�
      

                                       (ii)   
�

�� HK � HK. �a
��             {where K �  K
��  

Explanation: 

z � H� 

`�z � `�H� 

                                                                       � � `�H 

                                                                       �  �
1�     

                                                                       � �   

Differentiate w.r.t . � 
                                        

�
�� 
`�z� � �

�� 
��    

                                            
)
{  . �{

�� �  1 

                                                                
�{
�� �  z    

                                                               
�{
�� �  H�

   

MCQ-10 : 

�
�� H5�;78 �?   
 (a)    (5�1 �  2 �H5�;78                (b)   H5�;78     

 (c)     H)5�6
                                       (d)   15�8H5�;78     
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MCQ-12 : 

�
�� 5
�;|>�  �?  
 (a)  5
�;7)�. `�15�8                   (b)  3�8. 5
�;7)�. `�5     

 (c) 5
�;7)�. `�5                           (d) (�1 � 1�5�;
       

Solution:  

�
�� 5
�3�1�   �  5
�3�1� . `�5.

�
��  
�3 � 1� 

                                                           � 5
�;7)�. `�5
3�8�      

                                                             � 3�85
�;7)�. `�5       

 The answer is (b). 

EXERCISE-6 

(1)    �
��  2H5�2 . 44 �? 

         (a)  H5�6 � 40�H5�6
     (b) 20 � w� 
5�8�     (c) 40H5�6

     (d) 40 � H5�6
 

(2)    
�

��  2sin  2x � H3�24 �? 

            (a)   2 cos  2� � 6� H1�6
       (b)  2 sin 2x cos  2� � 6� H1�6

      

            (c)  2(cos x � 3xet}�             (d)   ~E�e 

(3)    
�

�� H�2�9 �? 

           (a)  H8�        (b)   2� H�67�        (c)    
2� � 1�H�67�       (d)  2� w� 
�8 � 9� 

(4)    
�

��  2H�8. HWX$  �4 �? 

           (a)    H8�7[	\6�                                   (b)    
2� � BHD8 � �H�67YZ��  

           (c)    2� � BHD8 �                 (d)     2� BHD8 �H�8HWX$  �  

(5)    �
�� Hcos � � 5 �? 

            (a)  �sin � HV]T � � 5    (b) H(Ti$  �      (c) �sin � HV]T �     (d) 5 � )
	  nop  k 
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PRODUCT RULE 

if K and � are derivable function of �, then 

�
�� 
K. �� � K. ��

�� � �. �K
�� 

                                                                      or  


K. ��’ �  K. �’ �  �. K’     
Shortcut: 

                                                       K                       � 

 

                                                       K’                      �’ 
K. �’ �  �. K’     

MCQ- 13: 

�{
�� �? , if    z � �8FG�� 

 (a)  2� seD8�                         (b) �8 BHD8�    

 (c)  �8BHD2� FG��                (d) �8BHD8� � 2�FG�� 

 

Solution:  

                                             �8            FG��     

                                      

                                           2�            seD8�     

                                      
�{
�� � �2BHD2� � 2�FG� �  

The answer is (d). 
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MCQ-14 : 

�{
�� �? , if z � H8�  tan() � 

 (a)   
	6k

)7�6 � 2H2�FG��1�                 (b) H8�BHD()� � 2H8�FG�()� 

 (c)   	6k
√)(�6 � H2�FG��1�                 (d) H8�
1 � �8� � H8�FG�()�  

Solution:  

                          H8�                 FG�()� 

                       

                          2H8�                  )
)7�6 

    
                     

�{
�� �  	6k

)7�6 �  2H2�FG��1�     
The answer is (a). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

www.mathbunch.com                                                       M. MAQSOOD ALI 

 

89 

 

QUOTIENT RULE 

                                               

�
�� <K

�= � � �K
�� � K. ��

��
�8  

     

                                                                        or 

                                                    

<K
�=

'
� �K' � K�'

�8  

  

Shortcut: 

                                                       K                       � 

 

                                                       K’                      �’ 
                                                          �. K’ � K. �’ 
 

MCQ- 15: 

�{
�� �? , if z � �1 DEB��  

 (a) 
 ��1BC�� � 3�8DEB��/DEB8�     (b) �3�8/BC��     

 (c) ( 3�8DEB� � �1BC�� )/ DEB8�         (d)  ( 3�8DEB� � �1BC���/DEB8�     

Solution:  

                                   �1             DEB� 

                               

                                 3�8         � BC��      
�{
�� � 
 3�2DEB� � �3BC�� � / coB8� 

The answer is (c). 
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EXERCISE-7 

(1)    
�

�� 
�2. sin �� �? 

         (a) �8 sin � � 2� cos �   (b) 2� cos �    (c) �8 cos � � 2� sin �    (d) �8 cos � 

(2)    �
�� 
�3 cos�1 �� �?  

         (a)  �3�8
√1 � �8�                        (b) �3�8 cos() � � �1 sin() �                        

         (c) �1√1 � �8 � 3�8 cos() �        (d) 3�8 cos() � � �;
√)(�6 

 

(3)    
�

�� <f��
� = �? 

          (a)   

)(f���

�6               (b)   

�(f���

�6            (c) 0                 (d)  
)

�6 

(4)   
�

�� < �
	k= �? 

          (a) 1 H��         (b)  

� � H��

H8��         (c)  

�H� � 1�

H8��        (d)  
1 � �� H��  
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PARAMETRIC EQUATIONS 

                                       � � #
F�   ,    z � +
F�    

                                                    
�{
�� �  

��
��
�k

 ��     
     

MCQ-17 : 

�{
��  �?, if � � 6F1 and z �  8F8 ? 

 (a) 
�Y
�                 (b) 

�
�Y            (c) 48F5              (d) 

)t
Y     

Solution:  

               � � 6F1        ,       z �  8F8 

 

              
��
�Y  �  18F2

   ,       
�{
�Y � 16F     

 

                               
�{
�� � �{/�Y

��/�Y 

                                                  �{
�� � )tY

)�Y6    
                                                        �  8

9F     

The answer is (b). 

EXERCISE-9 

(1)    � � F8 � 3, z � 3F1. What is the value of  �{
�� at F � 4? 

          (a)   
)

)�     (b) 1.8      (c)  18     (d) 36 

(2)    Given that  � � BC�8F, z � DEB8F. What is the value of  �{
�� at F � �

t ? 

           (a)  �1      (b)   
)
8      (c)   

√1
8     (d)   )

√8 
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higher derivatives 

MCQ-18 : 

#''
2� �?,  if #
�� � 3�. � 16� 

 (a)    144             (b)   72               (c)    92              (d)   108 

Solution:    

#
�� � 3�. � 16� 

                                                           #'
�� � 12�1 � 16 

#''
�� � 36�8 

#''
2� � 36
2�8 

#''
2� � 144 

The answer is (a).   

EXERCISE-10 

(1)   If #
�� � sin �, then #’’ <�
6= �? 

           (a)  
(√1

8       (b)   
)
8           (c)   

()
8             (d)  )

√8      

(2)   If #
�� � �. � �8, then #’’’(2)�? 

          (a)   48     (b)  24     (c)  46     (d) 22 

(3)   If  z � H1� , then the value of z” at � � 0 is_________. 

           (a)   0     (b)   9    (c)   1    (d) 9H1 
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