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Example 

Simplify: 

𝑒𝑥 × 𝑒𝑦 = 14𝑒−𝑥 

Answer 

Simplify the left-hand side using index laws: 

𝑒𝑥+𝑦 = 14𝑒−𝑥 

Divide both sides by 𝑒−𝑥: 

𝑒𝑥+𝑦

𝑒−𝑥
= 14 

Then, use index laws again to simplify the left-hand side: 

𝑒𝑥+𝑦−(−𝑥) = 14 

𝑒2𝑥+𝑦 = 14. 

Questions 

1. Simplify: 

a. 𝑒2 × 𝑒−1 

b. 𝑒𝑎 + 𝑒𝑏𝑒𝑐 

c. 
𝑒𝑡𝑒𝑟

𝑒𝑠
 

d. 𝑒𝑑 − 𝑒𝑓 

2. Solve for 𝑥: 

a. 𝑒𝑥 = 10 

b. 𝑥 = 𝑒10 + 𝑒−1 

c. 
𝑒2𝑥

𝑒3𝑥
 = 4 

d. 𝑙𝑜𝑔(𝑥) = 12 
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3. Differentiate: 

a. 𝑓(𝑥) = 𝑒𝑥 

b. 𝑓(𝑥) = 𝑒2𝑥 + 𝑒−𝑥 

c. 𝑓(𝑥) = 𝑒𝑥2 + 6𝑥 

d. 𝑓(𝑥) = 
𝑒𝑥2

𝑒3𝑥2 + 2
 

e. 𝑓(𝑥) = 𝑒𝑥 + 𝑙𝑜𝑔(𝑥) 
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Answers 

1. Using index laws: 

a. 𝑒2 × 𝑒−1 = 𝑒2−1 = 𝑒1 

 

b. 𝑒𝑎 + 𝑒𝑏𝑒𝑐 = 𝑒𝑎 + 𝑒𝑏+𝑐 

 

 

c. 
𝑒𝑡𝑒𝑟

𝑒𝑠
 = 

𝑒𝑡 + 𝑟

𝑒𝑠
 = 𝑒𝑡+𝑟−𝑠 

 

d. 𝑒𝑑 − 𝑒𝑓 cannot be simplified any further 

 

 

2. Using index laws and logarithms: 

a. 𝑙𝑜𝑔(𝑒𝑥) = 𝑙𝑜𝑔(10) 

𝑥 = 𝑙𝑜𝑔(10) = 2.30259 

 

b. 𝑥 =  22026.834 

 

c. 
𝑒2𝑥

𝑒3𝑥
 = 𝑒2𝑥−3𝑥 = 𝑒−𝑥 = 4 

𝑙𝑜𝑔(𝑒−𝑥) = 𝑙𝑜𝑔(4) 

−𝑥 = 𝑙𝑜𝑔(4) 

𝑥 = − 𝑙𝑜𝑔(4) = −1.3863 

 

d. 𝑒𝑙𝑜𝑔(𝑥) = 𝑒12 

𝑥 = 𝑒12 = 162754.791 
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3. Using the fact that 
d(𝑒𝑎𝑥)

d𝑥
= 𝑎′𝑒𝑎𝑥: 

a. 𝑓′(𝑥) = 𝑒𝑥 

b. 𝑓′(𝑥) = 2𝑒2𝑥 − 𝑒−𝑥 

c. 𝑓′(𝑥) = (2𝑥 + 6)𝑒𝑥2 + 6𝑥 

d. 𝑓(𝑥) = 𝑒𝑥2−(3𝑥2+2) = 𝑒−2𝑥2−2 

𝑓′(𝑥) = −4𝑥𝑒−2𝑥2−2 

e. 𝑓′(𝑥) = (1 +
1

𝑥
) 𝑒𝑥+𝑙𝑜𝑔(𝑥) 

 

Support: Study Development offers workshops, short courses, 1 to 1 and small group tutorials.  

• Join a tutorial or workshop on the Study Development tutorial and workshop webpage or 

search ‘YSJ study development tutorials.’   

• Access our Study Success resources on the Study Success webpage or search ‘YSJ study 

success.’ 

mailto:studydevelopment@yorksj.ac.uk
https://www.yorksj.ac.uk/students/study-skills/study-development-tutorials/
https://www.yorksj.ac.uk/students/study-skills/study-success/

