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(49) Differentiation using 
the Product Rule  

  

(1) Circle all of the equations below where Cyril can 

use the product rule to find 
ௗ௬

ௗ௫
.  

(a) 𝑦 = 𝑥 cos 𝑥   (b) 𝑦 = 3𝑥𝑒ସ௫ିଶ   (c) 𝑦 = 𝑥ଶ       

(d) 𝑦 = sin(𝑥)√1 − 𝑥ସ   (e) 𝑦 = ln(2𝑥 + 7) + 3𝑥 

 

 

 

(2) Using the formula book, or otherwise, find 
ௗ௬

ௗ௫
 for 

each of the following using the product rule: 

(a) 𝑦 = 𝑥𝑒௫ (b) 𝑦 = 𝑥ଶ cos 𝑥     (c) 𝑦 = √𝑥 sin 𝑥 

 

 

 

(3) A curve has equation 𝑦 = 3𝑥 cos 2𝑥 ,   𝑥𝜖𝑅                 

(a) Show that 
ௗ௬

ௗ௫
= 3 cos 2𝑥 − 6𝑥 sin 2𝑥 

(b) Hence, show that the gradient of the tangent to 
the curve at the point where 𝑥 = 0 is 3. 

 

  

(1) A curve has equation 𝑦 = 𝑥(𝑥 − 1)
భ

మ, 𝑥 > 1 

(a) Show that 
ௗ௬

ௗ௫
=

ଷ௫ିଶ

ଶ(௫ିଵ)
భ
మ

 

(b) By considering the domain, explain why there 
are no stationary point on the curve. 

 

 

(2) 𝑦 = 2 + 𝑒௫ sin 𝑥 ,   
ିగ

ଶ
≤ 𝑥 ≤

గ

ଶ
 

(a) Find the equation of the tangent to the curve at 
the origin. 

(b) Show that the stationary point on the curve 
satisfies the equation tan 𝑥 = −1 

(c) Hence, find the exact coordinates of the 
stationary point. 

 

 

 

 

(3) 𝑓(𝑥) = 𝑥 ln 𝑥 , 𝑥 > 0 

(a) Find an expression for 𝑓ᇱ(𝑥) 

(b) Hence, show that 𝑓ᇱ(𝑒ସ) = 5 

 

 

 

  

(1) A curve has equation 𝑦 = (𝑥)൫√𝑥ଶ + 1
య

൯, 𝑥𝜖𝑅 .  

(a) Find the gradient of the curve at the point where 

𝑥 = √7 giving your answer in exact form. 

(b) Explain why there is only one real root to the 
equation.  

 

 

 

(2) 𝑔(𝑥) = 3𝑒ଶ௫ cos 2𝑥, 0 < 𝑥 <
గ

ଶ
    

Find the set of values of 𝑥 such that 𝑔(𝑥) is an 
increasing function. 

 

 

 

 

(3) A curve has equation 𝑦 = 𝑒ି௫ ln 𝑥 ,   𝑥 > 0 

(a) Show that 
ௗ௬

ௗ௫
= 𝑒ି௫ ቀ

ଵ

௫
− ln 𝑥ቁ 

(b) By drawing two different graphs, write down the 
number of stationary points on the curve with 
equation 𝑦 = 𝑒ି௫ ln 𝑥 

(c) Find the equation of the normal to the curve at 
the point where 𝑥 = 1 giving your answer in the 
form 𝑎𝑥 + 𝑏𝑦 = 𝑐. 

 


