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1 . Award: 10.00 points

Calculate the time constant T.

The time constant 7 is 3.57 + 2% ms.

Explanation:

The time constant is given by 7= RC= 5 =

The time constant 7 is 3.57 ms.
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Assignment Print View

Award: 10.00 points

Find the time constant for the RC circuit in the given figure. Assume R =12 Q.
120 Q R

AMW— VW

50V @) sw:é L 50mF

The time constant for the RC circuit in the given figure is 3.00+2% s.

Explanation:

The time constant is given by T= fC, where Ry, is the Thévenin equivalent at the capacitor
terminals.

The value of Ry, can be determined as follows:

Rp=120Q|80Q + 12 Q= (%)— 12 Q= 60.00 Q

Therefore, 7= 60.00 Q x 0.05 F = 3.00 s

The time constant for the RC circuit in the given figure is 3.00 s.

Hints
Hint #1
References
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3 . Award: 10.00 points

The switch in the given figure has been in position A for a long time. Assume the switch moves
instantaneously from A to B at { = 0. Find v for t > 0. Assume R = 2 kQ.

5kﬂA$<—\

B 10uF —— v
40V -
R
The voltage #(® = ¢(0) e~ 7 \where #(0) = 40.0+2% Vand 7= 0.02+2% s.
Explanation:

Fort<0, v(0)=40V
For t > 0, we have a source-free RC circuit.
T=RC=2k0).x 10 uF =0.02 s

vy = 0y ¢ HT =407 Y

The voltage #(® = #(0) &~ 7 \where ¥(0) =40.0 Vand 7=0.02s.

Hints
Hint #1
References
Worksheet Difficulty: Medium Learning Objective: Understand solutions
to unforced, first order linear differential
equations.
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4. Award: 10.00 points

In the given circuit, find the unknown quantities of i(f) for t > 0 if i(0) = 5 A. Assume L = 8 H.
i L
—_—

10 €2 g 0.5i g 40 Q

: — —&T
The current i(f) = 5¢ A \Wwhere T = 0.27 £+ 2% s.

Explanation:

The given circuit is as shown below:

i L
— -
102 g 0.5i § 40 0
1V

To find R1y, we replace the inductor by a 1-V voltage source as shown above.
10i1—1+40ip=0

But {= %+ z andi=i

i.e.,iq=2ip=1i

10i— 14 20i=0 — i= o A

The Thévenin resistance is given as

Rry=+=30Q

The time constant is given by
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— & __ HH __
T=Frr ~ ma o 02T ¢

Therefore, the current #{f} =5e=% "4 4

: _ — T
The current i) = 5¢ A whereT=0.27s.

Hints
Hint #1
References
Worksheet Difficulty: Medium Learning Objective: Understand solutions
to unforced, first order linear differential
equations.
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5 . Award: 10.00 points

In the given circuit, find the value of R for which the steady-state energy stored in the inductor will be

1.1J.
40 ©2 R

MM WY

ﬁ{wf_r) §3{}n %EH

The value of R is 11.472 + 1% Q.

Explanation:

The circuit can be replaced by its Thévenin equivalent shown below.

R,
W

NORE S

_ &0 _
Vre= g ran (0 V=40V

_ Lop_ B0Q)
Rry=40 Q| 80 Q+ R= 508 + &

_ _ _ VrH 40V
I= 3(0)_3(00)_ Fri — “@ma .
E

The value of R can be calculated as follows:

2
w= $LI* = 0.5) X (2) X ( ALY ) =110 ]
ETRa
40y
> w—l.OS
31l

4 8oL
» R+ 5= 3814
— _ 8080
» R=138.14 — 25
— R=11472Q

The value of Ris 11.472 Q.

Hints
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Hint #1
Hint #2
Hint #3
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6 . Award: 10.00 points

Express W) in the given figure in terms of step functions.
ol(r) A

15

10

L
S
I

O ey = (bu(r+1) + 10(f— 1) — 2bu() + 1bu(r—2)) V
O ) = (bu(t— 1) + 10w — 25u(r+2) + 15ou(tr+2)) V
- O () = (bu(t-+1) + 10w — 25u(¢—1) + 1bu(t—2)) V

) = (bu(t—2) + 10ulf—1) — 25u(H) + 15u(sr+ 1)) V

Hints

Hint #1

References
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7. Award: 10.00 points

The voltage across a 10-mH inductor is 420(f — 2) mV_ Find the inductor current, assuming that the
inductor is initially uncharged.

The inductor current is i(t) = 4.2+2% BlI—2) A

Explanation:

The inducttor current can be determined as follows:
(8 = + [0y dr + H0)

i) = 0 [420(r — 2) dT + 0= 42u(t—2) A
It should be noted that the integration of the impulse function 5(t— to) produces the unit step

u(f— I} Whatever the multiplier, (f(t)) of the impulse function at t = t, ends up multiplying the unit

step by the same amount (f(f,)). In this case f(2) = 4.2.
W =42 u(t—2) A

The inductor current is 4.2 u(t — 2) A.
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8 . Award: 10.00 points
Find the solution of the differential equation 4% + 6v=10, #(0) = -1V
The solution of the given differential equation is — (e~ 6+2% tyy,
Explanation:
The given differential equation can be solved as follows:
v=Ag %  y0)=A=-1
Therefore, v(t) = — e 8!V,
The solution of the given differential equation is — e €t V.
Hints
Hint #1
References
Worksheet Difficulty: Medium Learning Objective: Understand singularity

equations and their importance in solving
linear differential equations.
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9. Award: 10.00 points

Identify the solution of the following differential equation, subject to the stated initial condition.
2% — y=13u(n, w0 = —6

O vp=-30+et’2v, t<0
> O vp=-30+e’'upV, t>0

O up=3(-e’2uyV, t>0

O wp=30-e’/2)v, t<0

The given differential equation can be solved as below:
h=A+Bel’2 >0

A=-3,

©0)=-6=-3+B — B=-3

up=-30+et’2)upv, t>0

The solution for the given differential equationis §)=—3 (1+ et/ 2) u®Vv, t>0.

Hints

Hint #1
Hint #2

References

Multiple Choice  Difficulty: Medium Learning Objective: Understand singularity
equations and their importance in solving
linear differential equations.
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A circuit is described by

28 4 =10
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Award: 10.00 points

If v(0) = 3, find v(f) for t = 0.

The voltage v(f) = 10+£2% + ( -7+2% ) (e

Explanation:
Let v = vy + vpand v, = 10.
Upt $up=0 — wp=Ae ¥

v=10 + Ag—"oV!

M) =3=104+A —» A=-7

p=10+ (-7ye o0y

The voltage v(t) = 10 + (-7) (e70-20%) y(f) V.

Hints

References
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