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Q1. Let 𝑓(𝑥) = 𝑥sin(𝑥) + 𝑥2. Find 𝑓′(𝑥).   

Soln: 𝑓′(𝑥) =
𝑑

𝑑𝑥
(𝑥sin(𝑥) + 𝑥2) =

𝑑

𝑑𝑥
(𝑥 sin 𝑥) +

𝑑

𝑑𝑥
(𝑥2) 

= 𝑥
𝑑

𝑑𝑥
( sin 𝑥) + sin 𝑥

𝑑𝑥

𝑑𝑥
+ 2𝑥  by product and power rules 

= 𝑥 cos 𝑥 + sin 𝑥 + 2𝑥    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Q2. Let 𝑦 =
4𝑥2+𝑒𝑥

3𝑥+1
.  Find 

𝑑𝑦

𝑑𝑥
.   

Soln: 
𝑑

𝑑𝑥
(

4𝑥2+𝑒𝑥

3𝑥+1
)  need to use quotient, exponential and power rule    

Let 𝑣 = 3𝑥 + 1 and 𝑢 = 4𝑥2 + 𝑒𝑥 . So, 
𝑑𝑣

𝑑𝑥
=

𝑑

𝑑𝑥
(3𝑥 + 1) = 3 and 

𝑑

𝑑𝑥
(4𝑥2 + 𝑒𝑥) =

𝑑

𝑑𝑥
(4𝑥2) +

𝑑

𝑑𝑥
(𝑒𝑥) = 8𝑥 + 𝑒𝑥 . Now, 

 

𝑑𝑦

𝑑𝑥
=

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 

=
(3𝑥 + 1)(8𝑥 + 𝑒𝑥) − (4𝑥2 + 𝑒𝑥)(3)

(3𝑥 + 1)2
 

=
8𝑥(3𝑥 + 1) − (4𝑥2)(3) + (3𝑥 + 1)𝑒𝑥 − 3𝑒𝑥

(3𝑥 + 1)2
 

=
24𝑥2 + 8𝑥 − 12𝑥2 + (3𝑥 + 1 − 3)𝑒𝑥

(3𝑥 + 1)2
 

=
4𝑥(3𝑥 + 2) + (3𝑥 − 2)𝑒𝑥

(3𝑥 + 1)2
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Form B 

 

Q1. Let 𝑓(𝑥) = 𝑥 cos 𝑥 − 𝑥2. Find 𝑓′(𝑥).   

Soln: 𝑓′(𝑥) =
𝑑

𝑑𝑥
(𝑥 cos 𝑥 − 𝑥2) =

𝑑

𝑑𝑥
(𝑥 cos 𝑥) −

𝑑

𝑑𝑥
(𝑥2) 

= 𝑥
𝑑

𝑑𝑥
(cos 𝑥) + cos 𝑥

𝑑𝑥

𝑑𝑥
− 2𝑥  by product and power rules 

= cos 𝑥 − 𝑥 sin 𝑥 − 2𝑥    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Q2. Let 𝑦 =
𝑥2+3𝑒𝑥

4𝑥−1
.  Find 

𝑑𝑦

𝑑𝑥
.   

Soln: 
𝑑

𝑑𝑥
(

(𝑥2+3𝑒𝑥)

4𝑥−1
)  need to use quotient, exponential and power rule    

Let 𝑣 = 4𝑥 − 1 and 𝑢 = 𝑥2 + 3𝑒𝑥 . So, 
𝑑𝑣

𝑑𝑥
=

𝑑

𝑑𝑥
(4𝑥 − 1) = 4 and 

𝑑𝑢

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥2 + 3𝑒𝑥) =

𝑑

𝑑𝑥
(𝑥2) + 3

𝑑

𝑑𝑥
(𝑒𝑥) = 2𝑥 + 3𝑒𝑥 . Now, 

𝑑𝑦

𝑑𝑥
=

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 

=
(4𝑥 − 1)(2𝑥 + 3𝑒𝑥) − (𝑥2 + 3𝑒𝑥)(4)

(4𝑥 − 1)2
 

=
(4𝑥 − 1)(2𝑥) − (𝑥2)(4) + (4𝑥 − 1)(3𝑒𝑥) − (3𝑒𝑥)(4)

(4𝑥 − 1)2
 

=
8𝑥2 − 2𝑥 − 4𝑥2 + (4𝑥 − 1 − 4)(3𝑒𝑥)

(4𝑥 − 1)2
 

=
2𝑥(2𝑥 − 1) + (4𝑥 − 5)(3𝑒𝑥)

(4𝑥 − 1)2
 

 

 


