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Practice problem 1:  Determine the current i(t) flowing 
through an element if the charge is given by: 

ݍ																							 ݐ ൌ ݁ିଷ௧ሺ3ݐଶ െ ݐ2 ൅ 2 sin ܥ		ሻݐ4

Solution:

݅ ݐ ൌ
ݍ݀
ݐ݀

ൌ െ3݁ିଷ௧ሺ3ݐଶ െ ݐ2 ൅ 2 sin ሻݐ4 ൅ ݁ିଷ௧ሺ6ݐ െ 2 ൅ 8 cos ܣ		ሻݐ4

Practice problem 2:  Determine the charge q(t) flowing 
through an element if  q(0)=2C  and  the current is given by 

	݅ ݐ ൌ െ4ݐ െ 4 cos ݐ2 ൅ 2݁ିଶ௧ ܣ

Solution:

ݍ ݐ ൌ න ݅ ݐ ݐ݀
௧

଴
൅ ݍ 0 	ൌ න െ4ݐ െ ݐ2ݏ݋4ܿ ൅ 2݁ିଶ௧ ݐ݀

௧

଴
൅ ܥ	2

ൌ ሺെ2ݐଶ െ ݐ2݊݅ݏ2 െ ݁ିଶ௧ሻ| 	଴
௧ ൅ ܥ	2

																																																	
ൌ െ2ݐଶ െ ݐ2݊݅ݏ2 െ ݁ିଶ௧ ൅ 3 ܥ

Practice problem 3:  Determine the current i(t) flowing 
through an element if the charge is given by: 

ݍ																							 ݐ ൌ ଷሺ݁ିଶ௧ݐ ൅ 4 sinሺଵ
ଶ
ݐ ൅ ܥሻሻߨ

Solution:

݅ ݐ ൌ ௗ௤

ௗ௧
ൌ ଶݐ3 ݁ିଶ௧ ൅ 4sin	ሺଵ

ଶ
ݐ ൅ ሻߨ ൅ ଷݐ െ2݁ିଶ௧ ൅ 2 cosሺଵ

ଶ
ݐ ൅ ሻߨ A

Practice problem 4:  Determine the charge q(t) flowing 
through an element if  q(0)=1.5C  and  the current is given by 

	݅ ݐ ൌ 2݁ିସ௧ ൅ ଶݐ	3 ൅ 4 sinሺ2ݐ ൅
ߨ
2
ሻ ܣ

Solution:

ݍ ݐ ൌ න ݅ ݐ ݐ݀
௧

଴
൅ ݍ 0 	ൌ න 2݁ିସ௧ ൅ ଶݐ	3 ൅ 4sin	ሺ2ݐ ൅

ߨ
2
ሻ ݐ݀

௧

଴
൅ ܥ	1.5

ൌ ሺെ ଵ

ଶ
݁ିସ௧ ൅ ଷݐ െ 2cos	ሺ2ݐ ൅ గ

ଶ
ሻሻ| 	଴

௧ ൅ ܥ	1.5

																																																	

ൌ െ ଵ

ଶ
݁ିସ௧ ൅ ଷݐ െ 2cos	ሺ2ݐ ൅ గ

ଶ
ሻ ൅ 2 ܥ
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Practice 5:  The charge q(t) is given by a piecewise linear 
function below. Find the current i(t).  
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ݐ (second)

ሻܥሺ	ݍ

݅ ݐ ൌ ቐ
? , ݐ ∈ ሾ0,1ሿ
? , ݐ ∈ ሾ1,2ሿ
? , ݐ ൌ ሾ2,3ሿ

Solution:
ݐ ∈ ሾ0,1ሿ iൌdq/dtൌ0.2/1	A	ൌ	0.2A

ݐ ∈ ሾ1,2ሿ iൌdq/dtൌ0/1 Aൌ0A
ݐ ∈ ሾ2,3ሿ iൌdq/dtൌሺ‐0.4ሻ/1	Aൌ‐0.4A

Practice 6:  The current i(t) is given by a piecewise linear
function below. Find the total charge over the interval [0,4]
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Solution:

ݍ ݐ ൌ න ݅
ସ

଴
ൌ න ݅

ଵ

଴
൅ න ݅

ଶ

ଵ
൅ න ݅

ଷ

ଶ
൅ න ݅

ସ

ଷ

ൌ
1
2
ൈ 1 ൈ 2 ൅ 1 ൈ 2 ൅

1
2
ൈ 1 ൈ 2 െ

1
2
ൈ 1 ൈ 2	 ൌ ܥ3
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Practice 7:  Given ݒ ݐ ൌ cos ݐ3 ܸ, ݅ ݐ ൌ sin ݐ3  .ܣ
Find the total energy over time period [0, 0.2] second. Assume passive sign
convention. 

݌ ൌ ݅ݒ ൌ ݐ3ݏ݋ܿ ∙ ܹ	ݐ3݊݅ݏ ൌ
1
2
ܹ	ݐ6݊݅ݏ

ݓ ൌ න ݐ݀݌
଴.ଶ

଴
ൌ න

1
2
ݐ݀	ݐ6݊݅ݏ ൌ െ

1
12

ฬݐ6ݏ݋ܿ
଴.ଶ

଴
	଴

଴.ଶ ܬ	

					ൌ െ ଵ

ଵଶ
1.2ݏ݋ܿ െ 0ݏ݋ܿ ܬ

ൌ ܬ0.0531

Solution:

Practice 8:  Find the power of each element. ܫଷ ൌ?

ଷܫ

൅
െ

൅		െ

ܣ8

2ܸ

൅

4ܸ

െ

ܫ0.4

ܫ ൌ ܣ5

ଵ݌

ଶ݌

ଷ݌
ସ݌

Solution:
෍݌ ൌ 0

െ4 ൈ 8 ൅ 2 ൈ 8 ൅ 5 ൈ 0.4 ൈ 5 ൅ 0.4 ൈ ଷܫ5 ൌ 0

ଷܫ ൌ ܣ3
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Practice 9:  Find the power of each element. ܫ௦ ൌ?

	െ	൅

ܣ3

32ܸ

൅

଴ݒ ൌ 18ܸ

െ

଴ݒ
3

ଵ݌

ଶ݌ ଷ݌ ସ݌

൅	48ܸ	 െ

െ
െ2ܸ
൅

൅
50ܸ
െ

௦ܫ

ܣ3 ௦ܫ

Solution: ෍݌ ൌ 0

18 ൈ 3 ൅ 32 ൈ 3 െ
18
3
ൈ 50 ൅ 48 ൅ 2 ௦ܫ ൌ 0

௦ܫ ൌ ܣ3


