
EE2210 Electric Circuits, Spring 2018 

Practice problems (Lecture5-Lecture8) 

 

 

Exercise 9.2 

 

(a) 

1𝑢𝐹∙2𝑢𝐹

1𝑢𝐹+2𝑢𝐹
=

2

3
 𝑢𝐹  

(b) 

1𝑢𝐹∙10𝑝𝐹

1𝑢𝐹+10𝑝𝐹
= 9.9 𝑝𝐹  

(c) 

40𝑝𝐹∙1𝑢𝐹

40𝑝𝐹+1𝑢𝐹
= 38.5 𝑝𝐹  

(d) 

1𝑚𝐻 + 2𝑚𝐻 = 3 𝑚𝐻  

(e) 

2𝑚𝐻 + 1𝑢𝐻 = 2.001 𝑚𝐻  

(f) 

2𝑚𝐻∙1𝑚𝐻

2𝑚𝐻+1𝑚𝐻
+ 1𝑢𝐻 ≅ 2/3 𝑚𝐻  

 

 

  



 

Exercise 9.4 

 

𝑣𝑐(𝑡) =
1

𝐶
∫ 𝑖𝐶(𝑡)𝑑𝑡

𝑡

−∞
  

Assume initial capacitor voltage = 𝑣𝑖𝑛𝑖𝑡𝑖𝑎𝑙 when t = 0.  

 

0 < t <
𝑇

2
 ,       𝑣𝑐(t) =

1

𝐶
∫ 𝐼0𝑑𝑡

𝑡

−∞
=

1

𝐶
∙ 𝐼0 ∙ 𝑡 + 𝑣𝑖𝑛𝑖𝑡𝑖𝑎𝑙  

t =
𝑇

2
,                 𝑣𝑐(t) = (

1

𝐶
∙ 𝐼0 ∙

𝑇

2
) +

𝑄0

𝐶
  

𝑇

2
< t <  𝑇,       𝑣𝑐(t) = (𝑣𝑖𝑛𝑖𝑡𝑖𝑎𝑙 +

1

𝐶
∙ 𝐼0 ∙

𝑇

2
+

𝑄0

𝐶
) + (

1

𝐶
∙ 𝐼0 ∙ (𝑡 −

𝑇

2
))  

 

Capacitor voltage is given as 𝑉0 at t = T, 

 At t = T, 𝑉0 = (𝑣𝑖𝑛𝑖𝑡𝑖𝑎𝑙 +
1

𝐶
∙ 𝐼0 ∙

𝑇

2
+

𝑄0

𝐶
) + (

1

𝐶
∙ 𝐼0 ∙ (𝑇 −

𝑇

2
)) 

 𝑣𝑖𝑛𝑖𝑡𝑖𝑎𝑙 = 𝑉0 − (
1

𝐶
∙ 𝐼0 ∙

𝑇

2
+

𝑄0

𝐶
) − (

1

𝐶
∙ 𝐼0 ∙

𝑇

2
) = 𝑉0 − (

1

𝐶
∙ 𝐼0 ∙ T +

𝑄0

𝐶
)  , at t = 0.  

 

  



Exercise 9.5 

 

𝑖𝐿(𝑡) =
1

𝐿
∫ 𝑣𝐿(𝑡)𝑑𝑡

𝑡

−∞
  

 

For voltage expression, 

 

0 < t <
𝑇

2
,         𝑉𝐿(t) =

2

𝑇
(−𝑉0)𝑡 + 𝑉0   

𝑇

2
< t < T,         𝑉𝐿(t) =

2

𝑇
(𝑉0)𝑡 − 𝑉0  

 

Assume initial inductor current = 𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙 when t = 0. 

 

0 < t <
𝑇

2
 ,       𝑖𝐿(t) =

1

𝐿
∫ (

2

𝑇
(−𝑉0)𝑡 + 𝑉0)𝑑𝑡

𝑡

−∞
=

1

𝐿
∙

(−𝑉0)

𝑇
∙ 𝑡2 +

𝑉0

𝐿
∙ 𝑡 + 𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙  

t =
𝑇

2
,                 𝑖𝐿(t) = 0 +

𝛬0

𝐿
  

𝑇

2
< t <  𝑇,    

𝑖𝐿(t) = (𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙 + (
1

𝐿
∙

2

𝑇
∙ (−𝑉0) ∙

1

2
∙ (

𝑇

2
)

2

+
𝑉0

𝐿
∙

𝑇

2
) +

𝛬0

𝐿
) + (

1

𝐿
∙

2

𝑇
∙ 𝑉0 ∙

1

2
∙ (𝑇2 − (

𝑇

2
)

2

) −
𝑉0

𝐿
∙ (𝑡 −

𝑇

2
)  

 𝑖𝐿(t) =
1

𝐿
∙

𝑉0

𝑇
(𝑡 − 𝑇)2 +

𝑉0𝑇

2𝐿
+

𝛬0

𝐿
+ 𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙 

 

Inductor current is given as 𝐼0 at t = T, 

 At t = T, 𝐼0 =
1

𝐿
∙

𝑉0

𝑇
(𝑇 − 𝑇)2 +

𝑉0𝑇

2𝐿
+

𝛬0

𝐿
+ 𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙 

𝑖𝑖𝑛𝑖𝑡𝑖𝑎𝑙 = 𝐼0 −
𝛬0

𝐿
−

𝑉0𝑇

2𝐿
  , at t = 0. 

 

  



Problem 9.1 

 

𝑉𝑐1(𝑡) = 4𝑢(𝑡)  

 

i(𝑡) = C
𝑑𝑣(𝑡)

𝑑𝑡
  

4𝑢C δ(t) = 𝐶1
𝑑𝑣(𝑡)

𝑑𝑡
= 𝐶1

4∙𝑑𝑢(𝑡)

𝑑𝑡
= 𝐶1 ∙ 4δ(t)  

 𝐶1 = 𝑢C 

 

q(t) = 𝐶1𝑉𝑐1 = 𝐶2𝑉𝑐2  

 𝐶2 = 4𝑢𝐶 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Problem 9.6 

 

For ideal linear inductor: 

𝑉𝑡(t) =
𝑑(𝐿(𝑡)∙𝑖(𝑡))

𝑑𝑡
  

𝑉𝑡(t) =
𝑑((𝐿0+𝐿1sin (𝜔𝑡))∙𝐼)

𝑑𝑡
  

 𝑉𝑡(t) = 𝐼𝐿1 ∙ 𝜔 ∙ cos (𝜔𝑡)  

  



Exercise 10.1 

 

The inductor first acts as an open circuit and eventually becomes a wire: 

 

𝑡 ≥ 0 {
𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦: 𝑖𝑡(𝑡) = 0 (𝑜𝑝𝑒𝑛 𝑐𝑖𝑟𝑐𝑢𝑖𝑡)

𝑓𝑖𝑛𝑎𝑙𝑙𝑦: 𝑖1(𝑡) =
𝑉𝑠(𝑡)

3𝑘
+ 𝑖𝑆(𝑡) =

4

3
 𝑚𝐴

 

 

Assume 𝑖𝑆(𝑡) source points down. 

𝑖𝑖(𝑡) = (𝐹𝑖𝑛𝑎𝑙 𝑣𝑎𝑙𝑢𝑒) + (𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 − 𝐹𝑖𝑛𝑎𝑙 𝑣𝑎𝑙𝑢𝑒)𝑒−𝑡/𝜏 

𝑖𝑖(𝑡) = 4/3 (1 − 𝑒−
𝑡
𝜏) [𝑚𝐴] 

𝜏 =
𝐿

𝑅
=

1

3
𝑚𝑠 

Ans. 𝑖𝑖(𝑡) = 4/3 (1 − 𝑒−
𝑡

𝜏) mA for t ≥ 0; 𝜏 =
1

3
𝑚𝑠  

 

  



 

Exercise 10.4 

 

Assume 𝑣𝑐 = 0 for t < 0. When the switch is closed at t = 0, 𝑣𝑐 rises from 0 to 

 

11 ∙
10𝑘

10𝑘+1𝑘
= 10V with 𝜏1 = [1k||10k] ∙ C 

𝜏1 = 9.09 ms  

 

When the switch is opened, 

 𝑣𝑐 falls exponentially back to zero with 𝜏2 = 10𝑘 ∙ 𝐶 = 1 second. 

 

 

 

  



 

Exercise 10.5 

 

(a)   

τ = [1k||1k] ∙ C = 500us  

v = 6𝑒−𝑡/𝜏  

  

 

 

(b)   

τ = [1k||1k] ∙ L = 2us  

i = (6 ∙ 10−3)𝑒−𝑡/𝜏  

 

 

 

(c)  

 

v(0) = 6 

τ = R ∙ C = (1kΩ)(1uF) = 1ms  

v = 6𝑒−𝑡/𝜏  



 

 

(d)   

i(0) =
6𝑉−0

1000𝛺
= 6 𝑚𝐴  

τ = L/1k = 1us  

i = 0.006𝑒−𝑡/𝜏  

 

 

 

  



 

Problem 10.24 

 

(a)    

τ = L/R  

𝑖𝐿(0+) = 0   

𝑖𝐿(𝑡) = ∫
𝐾1

𝑅
(1 − 𝑒−

𝑡

𝜏) 𝑑𝑡 =  
𝐾1𝑡

𝑅
+

𝐾1𝜏

𝑅
𝑒−

𝑡

𝜏 −
𝐾1𝜏

𝑅
  

𝑖𝐿(𝑡) =
𝐾1𝑡

𝑅
−

𝐾1𝜏

𝑅
(1 − 𝑒−

𝑡

𝜏)  

 

 

(b)   

𝑖𝐿 = 𝐾2𝑡  

𝑣𝐿 = 𝐿
𝑑𝑖𝐿

𝑑𝑡
= L𝐾2   

𝑣𝑅 = 𝑅𝑖𝐿 = R𝐾2𝑡   

𝑣𝐼 = 𝑣𝐿 + 𝑣𝑅 = L𝐾2 + R𝐾2𝑡   

 

 


