
PHY 114. HW Chapter 31 Solutions. Spring 2023

ANSWERS 
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At time t: 

𝑖(𝑡) =
𝜀

𝑅
(1 − 𝑒

−𝑡
𝜏⁄ )      where  𝜏 =

2.7

20
= 0.135 

After a long time, 

𝑖 =
𝜀

𝑅
(1 − 𝑒−∞) =

𝜀

𝑅

a) Current reach 50% of its final value:   𝑖(𝑡) = 50
100

𝑖   ,  

Thus  
𝑖(𝑡)

𝑖
= 0.5 : 

𝑖(𝑡)

𝑖
=

𝜀
𝑅⁄  (1−𝑒

−
𝑡
𝜏)

𝜀
𝑅⁄

= (1 − 𝑒−
𝑡

𝜏) 

Solve    0.5 = (1 − 𝑒−
𝑡

0.135)   ,   note: 𝜏 =
2.7

20
= 0.135 

 𝑒−
𝑡

0.135 = 1 − 0.5 = 0.5    

 ln(0.5) = −
𝑡

0.135
 0.69 = 

𝑡

0.135
  t = 0.09 (s) 

b) Current reach 90% of its final value:   𝑖(𝑡) = 90
100

𝑖   ,  

Thus  
𝑖(𝑡)

𝑖
= 0.9 

Similarly solve    0.9 = (1 − 𝑒−
𝑡

0.135)  

𝑒−
𝑡

0.135 = 1 − 0.9 = 0.1   

ln(0.1) = −
𝑡

0.135
    2.3 =

𝑡

0.135


t = 0.31 (s) 
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Note: Given values in this 
assignment may vary.
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