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A10. The Product Rule. Worksheet 2 

Note:  [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 + [𝒈]/ × 𝒇   

Use the product rule to differentiate the functions below.  

A10.1    𝒚 = 𝒙𝟑𝒆𝟓𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒙𝟑]/ × [ 𝒆𝟓𝒙] + [𝒆𝟓𝒙]
/

× 𝒙𝟑 

• 𝟑𝒙𝟐 × 𝒆𝟓𝒙 + 𝟓𝒆𝟓𝒙 × 𝒙𝟑 

• 𝟑𝒙𝟐𝒆𝟓𝒙 + 𝟓𝒙𝟑𝒆𝟓𝒙 

• 𝒆𝟓𝒙𝒙𝟐(𝟑 + 𝟓𝒙) 

 

A10.6    𝒚 = (𝒙𝟑 + 𝟑𝒙𝟐 − 𝟐𝒙)𝒆𝒙 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.2    𝒚 = (𝟐𝒙 + 𝟓)𝒆𝟑𝒙 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.7    𝒚 = √𝒙𝒆𝟓𝒙 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.3    𝒚 = (𝟑𝒙 + 𝟏)𝟒𝒆𝟐𝒙 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.8    𝒚 = √𝒙 − 𝟏𝒆𝒙+𝟐 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

 

A10.4    𝒚 = 𝒙𝒆𝒙 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.9    𝒚 =
𝒆𝟓𝒙

𝒙
 

 
• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A10.5    𝒚 = 𝒙𝒆𝒙𝟐
 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

A9.10    𝒚 =
𝟑𝒙𝟐

𝒆𝟐𝒙
 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 

• -------------------------------------------------- 
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A10. The Product Rule. Worksheet 2. Answers 

Note:  [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 + [𝒈]/ × 𝒇   

Use the product rule to differentiate the functions below.  

A10.1    𝒚 = 𝒙𝟑𝒆𝟓𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒙𝟑]/ × [ 𝒆𝟓𝒙] + [𝒆𝟓𝒙]
/

× 𝒙𝟑 

• 𝟑𝒙𝟐 × 𝒆𝟓𝒙 + 𝟓𝒆𝟓𝒙 × 𝒙𝟑 

• 𝟑𝒙𝟐𝒆𝟓𝒙 + 𝟓𝒙𝟑𝒆𝟓𝒙 

• 𝒆𝟓𝒙𝒙𝟐(𝟑 + 𝟓𝒙) 

 

A10.6    𝒚 = (𝒙𝟑 + 𝟑𝒙𝟐 − 𝟐𝒙)𝒆𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒙𝟑 + 𝟑𝒙𝟐 − 𝟐𝒙]/𝒆𝒙 + [𝒆𝒙]/ × (𝒙𝟑 +

𝟑𝒙𝟐 − 𝟐𝒙) 

• (𝟑𝒙𝟐 + 𝟔𝒙 − 𝟐)𝒆𝒙 + 𝒆𝒙(𝒙𝟑 + 𝟑𝒙𝟐 − 𝟐𝒙) 

• (𝒙𝟑 + 𝟔𝒙𝟐 + 𝟒𝒙 − 𝟐)𝒆𝒙 

A10.2    𝒚 = (𝟐𝒙 + 𝟓)𝒆𝟑𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝟐𝒙 + 𝟓]/ × [ 𝒆𝟑𝒙] + [𝒆𝟑𝒙]/ × [𝟐𝒙 + 𝟓] 

• 𝟐 × 𝒆𝟑𝒙 + 𝟑𝒆𝟑𝒙 × [𝟐𝒙 + 𝟓] 

• 𝟐𝒆𝟑𝒙 + 𝟑(𝟐𝒙 + 𝟓)𝒆𝟑𝒙 

• (𝟔𝒙 + 𝟏𝟕)𝒆𝟑𝒙 

A10.7    𝒚 = √𝒙𝒆𝟓𝒙 = 𝒙𝟎.𝟓𝒆𝟓𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒙𝟎.𝟓]
/

× [ 𝒆𝟓𝒙] + [𝒆𝟓𝒙]
/

× 𝒙𝟎.𝟓 

• 𝟎. 𝟓𝒙−𝟎.𝟓 × 𝒆𝟓𝒙 + 𝟓𝒆𝟓𝒙 × 𝒙𝟎.𝟓 

• 𝟎. 𝟓𝒙−𝟎.𝟓𝒆𝟓𝒙 + 𝟓𝒙𝟎.𝟓𝒆𝟓𝒙 

• 𝒆𝟓𝒙(𝟎. 𝟓𝒙−𝟎.𝟓 + 𝟓𝒙𝟎.𝟓) 

• 𝒆𝟓𝒙(
𝟏

𝟐√𝒙
+ 𝟓√𝒙) 

A10.3    𝒚 = (𝟑𝒙 + 𝟏)𝟒𝒆𝟐𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [(𝟑𝒙 + 𝟏)𝟒]/ × [ 𝒆𝟐𝒙] + [𝒆𝟐𝒙]
/

× [(𝟑𝒙 + 𝟏)𝟒] 

• 𝟏𝟐(𝟑𝒙 + 𝟏)𝟑 × 𝒆𝟐𝒙 + 𝟐𝒆𝟐𝒙 × [(𝟑𝒙 + 𝟏)𝟒] 
• 𝟏𝟐(𝟑𝒙 + 𝟏)𝟑𝒆𝟐𝒙 + 𝟐(𝟑𝒙 + 𝟏)𝟒𝒆𝟐𝒙 

• (𝟑𝒙 + 𝟏)𝟑𝒆𝟐𝒙[𝟏𝟐 + 𝟐(𝟑𝒙 + 𝟏)] 
• (𝟑𝒙 + 𝟏)𝟑𝒆𝟐𝒙[𝟔𝒙 + 𝟏𝟒] 

A10.8    𝒚 = √𝒙 − 𝟏𝒆𝒙+𝟐 = 

(𝒙 − 𝟏)𝟎.𝟓𝒆𝒙+𝟐 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [(𝒙 − 𝟏)𝟎.𝟓]
/

× 𝒆𝒙+𝟐 + [𝒆𝒙+𝟐]
/

× (𝒙 − 𝟏)𝟎.𝟓 

• 𝟎. 𝟓(𝒙 − 𝟏)−𝟎.𝟓𝒆𝒙+𝟐 + 𝒆𝒙+𝟐(𝒙 − 𝟏)𝟎.𝟓 

• 𝒆𝒙+𝟐[𝟎. 𝟓(𝒙 − 𝟏)−𝟎.𝟓 + (𝒙 − 𝟏)𝟎.𝟓] 

• 𝒆𝒙+𝟐(
𝟏

𝟐√𝒙−𝟏
+ √𝒙 − 𝟏) 

A10.4    𝒚 = 𝒙𝒆𝒙 
• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   
• [𝒙]/ × [ 𝒆𝒙] + [𝒆𝒙]/ × 𝒙 

• 𝟏 × 𝒆𝒙 + 𝒆𝒙 × 𝒙 

• 𝒆𝒙 + 𝒙𝒆𝒙 

• (𝒙 + 𝟏)𝒆𝒙 

A10.9    𝒚 =
𝒆𝟓𝒙

𝒙
=  𝒆𝟓𝒙 × 𝒙−𝟏 

• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒆𝟓𝒙]
/

× [ 𝒙−𝟏] + [𝒙−𝟏]/ × 𝒆𝟓𝒙 

• 𝟓𝒆𝟓𝒙 × 𝒙−𝟏 + (−𝟏)𝒙−𝟐 × 𝒆𝟓𝒙 

• 𝟓𝒆𝟓𝒙𝒙−𝟏 − 𝒙−𝟐𝒆𝟓𝒙 

• 𝒆𝟓𝒙(
𝟓

𝒙
−

𝟏

𝒙𝟐
) 

A10.5    𝒚 = 𝒙𝒆𝒙𝟐
 

• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝒙]/ × [ 𝒆𝒙𝟐
] + [𝒆𝒙𝟐

]
/

× 𝒙 

• 𝟏 × 𝒆𝒙𝟐
+ 𝟐𝒙 × 𝒆𝒙𝟐

× 𝒙 

• 𝒆𝒙𝟐
+ 𝟐𝒙𝟐𝒆𝒙𝟐

 

• (𝟐𝒙𝟐 + 𝟏)𝒆𝒙𝟐
 

A9.10    𝒚 =
𝟑𝒙𝟐

𝒆𝟐𝒙
 = 𝟑𝒙𝟐 × 𝒆−𝟐𝒙 

• [𝒇 × 𝒈]/ =   [𝒇]/ × 𝒈 +  [𝒈]/ × 𝒇   

• [𝟑𝒙𝟐]/ × [ 𝒆−𝟐𝒙] + [𝒆−𝟐𝒙]/ × 𝟑𝒙𝟐 

• 𝟔𝒙 × 𝒆−𝟐𝒙 − 𝟐𝒆−𝟐𝒙 × 𝟑𝒙𝟐 

• 𝟔𝒙𝒆−𝟐𝒙 − 𝟔𝒙𝟐𝒆−𝟐𝒙 

• 𝟔𝒙𝒆−𝟐𝒙(𝟏 − 𝒙) =
𝟔𝒙(𝟏−𝒙)

𝒆𝟐𝒙  
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M28. Finding the Equation of the Normal to the Curve 

Note:  𝑻𝒐 𝒇𝒊𝒏𝒅  𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒐𝒓𝒎𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒄𝒖𝒓𝒗𝒆 𝒚 = 𝒇(𝒙),

𝒂𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (𝒙𝟏, 𝒚𝟏) 𝒖𝒔𝒆 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎𝒖𝒍𝒂   𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏) , 𝒘𝒉𝒆𝒓𝒆  𝒎 =
−𝟏

𝒇/(𝒙)
 

Find the equation of the normal to the curve at the specified point below: 

28.1  𝒚 = 𝒔𝒊𝒏(𝒙)𝒍𝒏(𝒙)                   𝒂𝒕 (𝝅, 𝟎)                          

• 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

•   𝑥1 = 𝜋,    𝑦1 = 0 

• 𝑦 − 0 = 𝑚(𝑥 − 𝜋) 

• 𝑚 =
−1

𝑓/  (𝜋)
 

• 𝑓/(𝑥) = [sin(𝑥)]/ ln(𝑥) + sin(𝑥) [ln(𝑥)]/ 

• 𝑓/(𝑥) = cos(𝑥) ln(𝑥) +
sin (𝑥)

𝑥
 

• 𝑓/(𝜋) = − ln(𝜋) ,    𝑚 =
1

ln (𝜋)
  

• 𝑦 − 0 =  
1

ln (𝜋)
(𝑥 − 𝜋) 

• 𝑥 + 𝑦𝑙𝑛(𝜋) = 𝜋  𝑜𝑟 𝑥 + 1.145𝑦 = 3.142    

28.4  𝒚 = 𝒍𝒏(𝒄𝒐𝒔𝟐𝒙)             𝒘𝒉𝒆𝒏 𝒙 =
𝝅

𝟒
  

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------       

28.2  𝒚 = 𝒙𝟒𝒍𝒏(𝒙)           𝒘𝒉𝒆𝒏 𝒙 = 𝟏  

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------  

A28.5  𝒚 = 𝒆𝒙𝒄𝒐𝒔(𝝅𝒙)     𝒘𝒉𝒆𝒏 𝒙 = 𝟏  

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------  

28.3  𝒚 =  𝟒𝒕𝟑 − 𝟓,   𝒙 = 𝟐𝒕 + 𝟑, 𝒘𝒉𝒆𝒏    𝒕 = 𝟏 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

28.6  𝒚 =  𝒍𝒏(𝟐𝒕 − 𝟓), 𝒙 = 𝒕𝟐 − 𝟒 , 𝒘𝒉𝒆𝒏 𝒕 = 𝟑 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------- 
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M28. Finding the Equation of the Normal to the Curve 

Answers 

Note:  𝑻𝒐 𝒇𝒊𝒏𝒅  𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒐𝒓𝒎𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒄𝒖𝒓𝒗𝒆 𝒚 = 𝒇(𝒙),

𝒂𝒕 𝒕𝒉𝒆 𝒑𝒐𝒊𝒏𝒕 (𝒙𝟏, 𝒚𝟏) 𝒖𝒔𝒆 𝒕𝒉𝒆 𝒇𝒐𝒓𝒎𝒖𝒍𝒂   𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏) , 𝒘𝒉𝒆𝒓𝒆  𝒎 =
−𝟏

𝒇/(𝒙)
 

Find the equation of the normal to the curve at the specified point below: 

28.1  𝒚 = 𝒔𝒊𝒏(𝒙)𝒍𝒏(𝒙)                   𝒂𝒕 (𝝅, 𝟎)                          

• 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

•   𝑥1 = 𝜋,    𝑦1 = 0 

• 𝑦 − 0 = 𝑚(𝑥 − 𝜋) 

• 𝑚 =
−1

𝑓/  (𝜋)
 

• 𝑓/(𝑥) = [sin(𝑥)]/ ln(𝑥) + sin(𝑥) [ln(𝑥)]/ 

• 𝑓/(𝑥) = cos(𝑥) ln(𝑥) +
sin (𝑥)

𝑥
 

• 𝑓/(𝜋) = − ln(𝜋) ,    𝑚 =
1

ln (𝜋)
  

• 𝑦 − 0 =  
1

ln (𝜋)
(𝑥 − 𝜋) 

• 𝑥 + 𝑦𝑙𝑛(𝜋) = 𝜋  𝑜𝑟 𝑥 + 1.145𝑦 = 3.142   

28.4  𝒚 = 𝒍𝒏(𝒄𝒐𝒔𝟐𝒙)             𝒘𝒉𝒆𝒏 𝒙 =
𝝅

𝟒
  

• 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

•   𝑥1 =
𝝅

𝟒
,    𝑦1 = 𝑙𝑛 (𝑐𝑜𝑠2 𝝅

𝟒
) = −𝑙𝑛2 

• 𝑦 + 𝑙𝑛2 = 𝑚 (𝑥 −
𝝅

𝟒
),     𝑚 = −1 ÷ 𝑓/ (

𝜋

4
) 

• 𝑓/(𝑥) =
−2 cos(𝑥)sin (𝑥)

𝒄𝒐𝒔𝟐𝒙
= −2tan (𝑥) 

• 𝑓/ (
𝜋

4
) = −2 tan (

𝝅

𝟒
) = −2, 𝑚 = 0.5  

• 𝑦 + 𝑙𝑛2 = 0.5 (𝑥 −
𝝅

𝟒
) 

• 2𝑥 − 4𝑦 = 4𝑙𝑛2 − 0.5𝜋 𝑜𝑟 

• 2𝑥 − 4𝑦 = 1.202  (3𝑑𝑝)   

28.2  𝒚 = 𝒙𝟒𝒍𝒏(𝒙)           𝒘𝒉𝒆𝒏 𝒙 = 𝟏  

• 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1),  
•   𝑥1 = 1,    𝑦1 = 14𝑙𝑛(1) = 0 

• 𝑦 − 0 = 𝑚(𝑥 − 1) 

• 𝑚 =
−1

𝑓/  (1)
 

• 𝑓/(𝑥) = [𝑥4]/ ln(𝑥) + 𝑥4[ln(𝑥)]/ 

• 𝑓/(𝑥) = 4𝑥3 ln(𝑥) +
𝑥4

𝑥
= 4𝑥3 ln(𝑥) + 𝑥3

 

• 𝑓/(1) = 4 × 13 ln(1) + 13 = 1,   𝑚 = −1 

• 𝑦 − 0 = −1(𝑥 − 1) 

• 𝑥 + 𝑦 = 1    

A28.5  𝒚 = 𝒆𝒙𝒄𝒐𝒔(𝝅𝒙)     𝒘𝒉𝒆𝒏 𝒙 = 𝟏  

• 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1),  
•   𝑥1 = 1,    𝑦1 = 𝑒1𝑐𝑜𝑠(𝜋) = −𝑒 = −2.718 

• 𝑦 + 𝑒 = 𝑚(𝑥 − 1) 

• 𝑚 = −1 ÷ 𝑓/(1) 

• 𝑓/(𝑥) = [𝑒𝑥]/cos (πx) + 𝑒𝑥[cos (πx)]/ 

• 𝑓/(𝑥) = 𝑒𝑥cos (𝜋𝑥) − 𝜋𝑒𝑥𝑠𝑖𝑛 (𝜋𝑥) 

• 𝑓/(1) = 𝑒1 cos(𝜋) − 𝜋𝑒1𝑠𝑖 𝑛(𝜋) = −𝑒 

• 𝑚 = −1 ÷ 𝑓/ = 1 ÷ 𝑒 = 0.368 

• 𝑦 + 2.718 = 0.368(𝑥 − 1) 

• 0.368𝑥 − 𝑦 = 3.086 

 28.3  𝒚 =  𝟒𝒕𝟑 − 𝟓,   𝒙 = 𝟐𝒕 + 𝟑, 𝒘𝒉𝒆𝒏    𝒕 = 𝟏 

• - 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

•   𝑥1 = 2 × 1 + 3 = 5,  𝑦1 = 4 × 13 − 5 = −1 

• 𝑚 = −1 ÷ 𝑓/(5), 𝑜𝑟 𝑤ℎ𝑒𝑛 𝑡 = 1 

• 𝑓/(𝑥) =
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
÷

𝑑𝑥

𝑑𝑡
 

• 
𝑑𝑦

𝑑𝑡
=

𝑑

𝑑𝑡
(4𝑡3 − 5) = 12𝑡2 

• 
𝑑𝑥

𝑑𝑡
=

𝑑

𝑑𝑡
(2𝑡 + 3) = 2 

• 𝑓/(𝑥) =
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
÷

𝑑𝑥

𝑑𝑡
= 12𝑡2 ÷ 2 = 6𝑡2 

• 𝑓/(𝑡 = 1) = 6 × 12 = 6, 𝑚 = −1/6 

• 𝑦 + 1 = −
1

6
(𝑥 − 5),    𝑥 + 6𝑦 = −1  

28.6  𝒚 =  𝒍𝒏(𝟐𝒕 − 𝟓), 𝒙 = 𝒕𝟐 − 𝟒 , 𝒘𝒉𝒆𝒏 𝒕 = 𝟑 

• - 𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

•   𝑥1 = 32 − 4 = 5,  𝑦1 = 𝑙𝑛(2 × 3 − 5) = 0 

• 𝑚 = −1 ÷ 𝑓/(𝑥 = 5), 𝑜𝑟 𝑤ℎ𝑒𝑛 𝑡 = 3 

• 𝑓/(𝑥) =
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
÷

𝑑𝑥

𝑑𝑡
 

• 
𝑑𝑦

𝑑𝑡
=

𝑑

𝑑𝑡
[ln(2𝑡 − 5)] =

2

2𝑡−5
 

• 
𝑑𝑥

𝑑𝑡
=

𝑑

𝑑𝑡
(𝑡2 − 4) = 2𝑡 

• 𝑓/(𝑥) =
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
÷

𝑑𝑥

𝑑𝑡
=

1

𝑡(2𝑡−5)
 

• 𝑓/(𝑡 = 3) =
1

3(2×3−5)
=

1

3 
 ,   𝑚 = −3 

• 𝑦 − 0 = −3(𝑥 − 5)  𝑜𝑟  3𝑥 + 𝑦 = 15 
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M/E35. Optimisation. Worksheet 3 

Note:  𝑰𝒇 𝒚 = 𝒇(𝒙), 𝒂𝒕 𝒕𝒉𝒆 𝒔𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒓𝒚 𝒑𝒐𝒊𝒏𝒕 𝒇/(𝒙) = 𝟎.  

 𝑨𝒕 𝒕𝒉𝒆 𝒍𝒐𝒄𝒂𝒍 𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒇//(𝒙) < 𝟎, 𝒂𝒕 𝒕𝒉𝒆 𝒍𝒐𝒄𝒂𝒍 𝒎𝒊𝒏𝒊𝒎𝒖𝒎 𝒇//(𝒙) > 𝟎 

35.1 A rectangle has two vertices at x-axis and 

other two vertices on the curve 

 𝑦 = 3𝑒−0.5𝑥2
  

as shown on the graph below. Find the maximum 

possible area of the rectangle.  

 

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------- 

35.2 A rectangle has one vertex at (5,0) and the 

opposite vertex on the curve  

𝑦 = 𝑒0.2𝑥   

 where 𝑥 ≤ 5 , as shown on the graph below. Find 

the maximum possible area of the rectangle.  

 

 

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------- 
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M/E35. Optimisation. Worksheet 3. Answers 

Note:  𝑰𝒇 𝒚 = 𝒇(𝒙), 𝒂𝒕 𝒕𝒉𝒆 𝒔𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒓𝒚 𝒑𝒐𝒊𝒏𝒕 𝒇/(𝒙) = 𝟎.  

 𝑨𝒕 𝒕𝒉𝒆 𝒍𝒐𝒄𝒂𝒍 𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒇//(𝒙) < 𝟎, 𝒂𝒕 𝒕𝒉𝒆 𝒍𝒐𝒄𝒂𝒍 𝒎𝒊𝒏𝒊𝒎𝒖𝒎 𝒇//(𝒙) > 𝟎 

35.1 A rectangle has two vertices at x-axis and 

other two vertices on the curve 

 𝑦 = 3𝑒−0.5𝑥2
  

as shown on the graph below. Find the maximum 

possible area of the rectangle.  

 

Solution 

 

• 𝐴𝑟𝑒𝑎 = 2𝑥 × 3𝑒−0.5𝑥2
= 

• 6𝑥𝑒−0.5𝑥2
, 𝑤ℎ𝑒𝑟𝑒 𝑥 > 0 

• 
𝑑

𝑑𝑥
[6𝑥𝑒−0.5𝑥2

] = 

= 6𝑒−0.5𝑥2
− 6𝑥 × 𝑥𝑒−0.5𝑥2

 

 

• 6𝑒−0.5𝑥2
− 6𝑥 × 𝑥𝑒−0.5𝑥2

= 0 

• 6𝑒−0.5𝑥2
[1 − 𝑥2] = 0 

• 𝑥 = ±1, → 𝑥 = 1 

• 𝐴𝑟𝑒𝑎 𝑚𝑎𝑥 = 6𝑥𝑒−0.5𝑥2
= 6𝑒−0.5 =

= 3.639 (3𝑑𝑝) 

 

35.2 A rectangle has one vertex at (5,0) and the 

opposite vertex on the curve  

𝑦 = 𝑒0.2𝑥   

 where 𝑥 ≤ 5 , as shown on the graph below. Find 

the maximum possible area of the rectangle.  

 

Solution 

• 𝐴𝑟𝑒𝑎 = (5 − 𝑥) × 𝑒0.2𝑥 , 𝑤ℎ𝑒𝑟𝑒 

0 ≤ 𝑥 ≤ 5 

• 
𝑑

𝑑𝑥
[(5 − 𝑥)𝑒0.2𝑥] = 

−𝑒0.2𝑥 + 0.2(5 − 𝑥)𝑒0.2𝑥 = 0 

• 𝑒0.2𝑥[−1 + 0.2(5 − 𝑥)] = 0 

• 𝑥 = 0 

• 𝐴𝑟𝑒𝑎 𝑚𝑎𝑥 = 5 

 

 

 

 

 


