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EG02041 Advanced Mathematics 

Class 2: Integration and Application of Integration  

 

�  Review on Integration and Integration Techniques   

5.1 Integrals and Integration  

1. Exercise: Evaluate  (7𝑒!! − 𝑥)𝑑𝑥 

 

5.5 Integration Techniques: Substitution 

2. Exercise: For 𝑢 = 𝑔 𝑥 = 𝑙𝑛𝑥, find du. 

3. Exercise: For 𝑦 = 𝑓 𝑥 = 𝑒!! , find dy. 

4. Exercise: Evaluate:  !!!

!!!!
𝑑𝑥  

5. Exercise: Evaluate:  3 sin 4x + 2 dx. 

 

5.6 Integration by Parts 

6. Exercise: Evaluate: 𝑥 𝑥 + 1 𝑑𝑥. 

7. Exercise: Evaluate: 𝑥𝑠𝑖𝑛𝑥 𝑑𝑥.!
!   

 

5.9 Improper Integrals 

8. Exercise: Compute the improper integrals. 

𝑥
(𝑥! + 1)!

𝑑𝑥
!

!!
 

 

9. Exercise: Radioactive Decay Energy. Plutonium has a decay rate of 0.00286% per year. The amount of 
energy released from a radioactive sample is measured in rem units and is given by 𝑃!

!
! . 𝑒!!"𝑑𝑡.    

where k is the decay rate, a is the number of years, and 𝑃! is the initial rate of released energy. For a 
given sample of plutonium,  

𝑃! = 150
𝑟𝑒𝑚
𝑦𝑟

. 

a)  Find the number of rems released the first 100 yr. 

b) Compute the total number of rems released from the present time on. 

c) Explain why it makes sense that the improper integral in part (b) is convergent.  
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10. Exercise: Integration Technique:  Substitution 

Volume of the Tree. The volume V between heights x=h₀ and x=h₁ of a tree with total height H can be 

approximated by the integral 

           𝑉 = 𝐾 (!₁!₀ 𝐻 − 𝑥)!/!𝑑𝑥 

Where K is a constant.  

a) Compute  𝐾 (!! 𝐻 − 𝑥)!/!𝑑𝑥 , the total volume of the tree. 

Your answer will include the constant H and the constant K. 

b) Compute  𝐾 (!/!
! 𝐻 − 𝑥)!/!𝑑𝑥 , the volume of the lower  

half of the tree.  

c) What proportion of the total volume is in the lower half of the tree?  

Your simplified answer should include neither H nor K. 

d) What proportion of the total volume is in the upper half of the  

tree? 
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