Solution of ECE 300 Test 1 S09

A current i(t) = 4sin(2007rt) flows through each element in the partial circuit below. If

Ve (t) =-8 cos(200m) and v, (t) =4 cos(ZOOﬂt) find the power being absorbed by each circuit element

i 24V 300 7i(r) ' _ 0 N

= —IWN—— >— T

P. =24V x 4sin(200m) =96 sin(ZOOm) 4

24V
Att=2ms P =96sin(0‘47r)=91.301W

24V

P, =[ 30Qx 4sin(2007¢) | 4sin(2007¢ ) = 480sin’ (2007:) W
Att=2ms P,

30Q

= 480sin’ (O.47r) W =434.164 W

P, =7 4sin(2007¢) x 4sin(2007¢) W =112sin’ (20071) W

At t=2 ms Pi

) =112sin2(0.47r) W =101.305 W

P =-8cos(200t) x 4sin(2007r1) W = —32cos(2007¢ )sin(2007t) W
At 1=2ms P, =-32cos(0.47)sin(0.47) W =-9.4046 W

P, =—[-4cos(2007¢) x 4sin(2007¢) | W =16cos (200t sin(2007r) W
At 1=2ms P, =16c0s(0.47)sin(0.47) W =4.7023 W



A current i(t) flows through and a voltage V(t) exists across the circuit element below. Given the graphs

of i(t) and V(t) and the fact that no current flowed before time ¢ =0 , answer the following questions.
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(a) How much numerical charge passes through the element between times t=1and t =57
5
0= _[i(t)dtzzA><ls+OAx1s+0Axls—(l/2)Axls= 1.5C
1
(b) How much numerical energy does the element absorb between times ¢ =3 and r =87

E=ji(r)v(t)dt=0A><1V><1s+(—1/2)A><2V><1s—1A><1Vx1s+0A><1V><1s+0A><0V><1s=—2J
3



Solution of ECE 300 Test 1 S09

A current i(t) = 4sin(3007z't) flows through each element in the partial circuit below. If
Ve (z) =-8 cos(300m) and v, (t) =4 cos(300m) find the power being absorbed by each circuit element
attime t=2 ms.
P, =24V x4sin(3007¢) = 96sin(3007¢) W
Atr=2ms P,, =96sin(0.61)=91.3014 W

24V

Py, = [ 309 x 4sin(300m¢) | x 4sin(3007¢) = 480sin’ (3007 ) W
Att=2ms P, =480sin’(0.67) W =434.1641 W

P,y =7 x4sin(3007) x 4sin(3007¢) W = 112sin’ (30071) W

Atr=2ms P, =112sin*(0.67) W =101.305 W

P, =—8co0s(3007¢) x 4sin(3007¢) W =—32cos(3007¢ )sin (3007t ) W
At =2 ms P, =-32cos(0.6x)sin(0.6m) W =9.4046 W

P, = [ ~4cos(3007) x 4sin(3007¢) | W = 16cos(3007¢ sin(3007¢) W
At =2 ms P, =16cos(0.67)sin(0.61) W =—-4.7023 W



A current i(t) flows through and a voltage V(t) exists across the circuit element below. Given the graphs

of i(t) and V(t) and the fact that no current flowed before time ¢ =0 , answer the following questions.

—~ 2 1
i(0 Z 0_,_'— |
5

0 1 2 3

V(1)

7
1(s)

(a) How much numerical charge passes through the element between times t=1and t =57
5
0= ji(t)dx: —IAXIs—1Ax1s=2A x1s—(3/2)Ax1s=-55C
1
(b) How much numerical energy does the element absorb between times ¢ =3 and =87

E:ji(t)v(t)dt:—2A><2V><15+(—3/2)A><(—2V)><1S+OA><0V><ls+(1/Z)A><0V><15+2A><(—2V)><ls:—5J
3



Solution of ECE 300 Test 1 S09

A current i(t) = 4sin(600m) flows through each element in the partial circuit below. If

Ve (t) =-8 cos(600m) and v, (t) =4 cos(600m) find the power being absorbed by each circuit element

attime t=2 ms.
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P,,, =24V x 4sin(6007) = 96sin(6007t) W
At t=2ms P, =96sin(1.27)=-56.4274 W

24V

P, =[ 30Qx 4sin(6007¢) | x 4sin (6007 ) = 480sin’ (6007t) W
Att=2ms P,

30Q

= 480sin’ (1.27:) W =165.8359 W

P, =7 4sin(6007¢) x 4sin(6007r) W =112sin’ (6007r) W

Atr=2ms B, =112sin’(1.27) W =38.695 W

)

P, =-8cos(6007) x 4sin(6007t) W =—32cos(6007¢ )sin(6007) W
At =2 ms P, =-32cos(1.27)sin(1.27) W =-15.2169 W

P, = [ ~4cos(6007) x 4sin(600¢) | W = 16cos(6007)sin (6007t) W
At 1=2ms P, =16cos(1.27)sin(1.27) W =7.6085 W



A current i(t) flows through and a voltage V(t) exists across the circuit element below. Given the graphs

of i(t) and V(t) and the fact that no current flowed before time ¢ =0 , answer the following questions.
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(a) How much numerical charge passes through the element between times ¢t =1and =57
5
0= ji(f)dt:(uz)Ax1s+(1/2)A><1s—(1/2)A><1s—1A><1s=—0.5 C
1
(b) How much numerical energy does the element absorb between times =3 and r =8?

E:ji(z)v(f)dz:—(l/2)Ax(—zv)x1s—1Ax(—4V)x1s+0Ax2Vx1s—(1/2)Ax(—1v)xls+0Ax1Vx1s=5.5J
3



