22W-EC ENGR-100-LEC-1 Midterm Exam

TOTAL POINTS

92.5/100

QUESTION 1

1Q14/4
v - 0 pts Correct
- 2 pts 1.1 wrong
-2 pts 1.2 wrong
- 4 pts wrong

- 0.5 pts one blank of a part wrong

QUESTION 2
2Q23/6
- 0 pts Correct

- 1 pts Part 1: Partially incorrect node - voltage or
mesh analysis
v -1 pts Part 2: Rth wrong, Partially Incorrect
Thevenin equivalent circuit
v -1 pts Part 2: Vth calculation wrong, Partially
Incorrect Thevenin equivalent circuit
v -1 pts Part 3: R_N calculation wrong , Partially
Incorrect Norton equivalent circuit

-1 pts Part 3: |_N calculation wrong, Partially
Incorrect Norton equivalent circuit

- 2 pts Part 1 solution missing

- 2 pts Part 2 solution missing

- 2 pts Part 3 solution missing

QUESTION 3

3Q36/6
v - 0 pts Correct

- 1 pts Part 1: partially incorrect - incorrectly
identified series and parallel combinations or
calculation mistake

- 1 pts Part 2: partially incorrect - incorrectly
identified series and parallel combinations or
calculation mistake

- 1 pts Part 3: partially incorrect - incorrectly

identified series and parallel combinations or
calculation mistake

- 2 pts Part 1 solution missing

- 2 pts Part 2 solution missing

- 2 pts Part 3 solution missing

QUESTION 4

4Q410/10
v - 0 pts Correct
- 10 pts solution missing
- 5 pts incorrect KVL / KCL analysis
- 2 pts partially incorrect : calculation mistake,

wrong input

QUESTION 5

5Q510/10
v - 0 pts Correct
- 10 pts No submission
- 3 pts incorrect KCL / KVL application
-1 pts incorrect or not determined relation between
V1iand V2 :V1-V2 =10V
- 1 pts minor mistake, not calculated the final ans

- 5 pts incomplete

QUESTION 6

6 Q6 10/10
v - 0 pts Correct
- 10 pts no submission
- 2 pts Part 1: i(0) wrong or missing
- 2 pts Part 2: i(infinity) wrong or missing
- 2 pts Part 3: partially incorrect or incomplete
- 4 pts Part 3: completely incorrect or missing major
steps

- 6 pts Part 3: no submission

QUESTION 7



7Q7107/10 - 0 pts Correct

v - 0 pts Correct - 1.5 pts incorrect v(0+) or missing
- 10 pts no submission v - 1.5 pts incorrect dv(0+)/dt or missing
- 2 pts Part 1: incorrect or incomplete KCL / KVL - 0.5 pts Part 2: incorrect differential equation, KCL
analysis equation correct
- 2 pts Part 2: incorrect or missing expression of i_s v -1 pts incorrect or missing general solution for
- 2 pts Part 3: Incorrect or missing expression of underdamped system
power absorbed by R3 - 3 pts Part 3) damping type incorrect or solution
- 3 pts Part 1: no work shown missing
- 3 pts Part 2: no work shown - 3 pts Part 2: no solution
- 3 pts Part 3: no work shown - 16 pts no solution : no steps shown
- 3 pts major mistakes in v(t) expression or missing
QUESTION 8 major steps
8Q814/14 - 2 pts minor mistake in v(t) expression or missing
v - 0 pts Correct final expression
- 14 pts no submission or wrong - 1.5 pts Part 2: KCL equation incorrect
- 4 pts Part 1: incorrect DC steady state circuit - 7 pts Part 4: no solution
- 2 pts Part 2: incorrect voltage across C1 - 4 pts Part 4: no calculation of alpha, w, A1, A2 (or
- 2 pts Part 2: incorrect voltage across C2 all four incorrect)

- 2 pts Part 3 : incorrect current through L1
- 2 pts Part 3: incorrect current through L2
- 5 pts Part 2 missing

- 5 pts Part 3 missing

- 2 pts Part 1 partially incorrect

- 1 pts minor mistake

QUESTION 9

9Q912/14

- 0 pts Correct

- 2 pts incorrect or missing value for Vc for t <1sec
(steady state capacitance)

- 2 pts incorrect or missing value of i(t) for t <1sec

- 2 pts incorrect value of Vc at t -> infinity

- 2 pts incorrect total expression of Vc(t)
v - 2 pts incorrect or incomplete expression for i(t)
fort>1

- 1 pts minor mistake in the final expression of
current i(t)

- 14 pts solution missing (no equation or calculation)

QUESTION 10
10 Q10 13.5/16
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100 Midterm Exam (4-5:50pm, 10 questions) Name_

Question#1 (4 points, 2 points for each subquestion). Fill in the blanks:

1. The \/o[£69¢  ofa capacitorand the (Ui ( ¢ 7 of an inductor don't permit a
sudden jump. v

2. The \l 0 H“\i’ﬁ of a current source and the CU!] EM t} - of a voltage source are

undetermined.

Question#2 (6 points, 2 points for each subquestion).
1. Solve for the current |5

2. Find the Thévenin equivalent circuit between A and B
3. Find the Norton equivalents circuit between A and B

Ri=6Q A R:=4Q 'R_{P\,\

V2R = b
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100 Midterm Exam (4-5:50pm, 10 questions)

Name:

uID:

Question#3 (6 points, 2 points for each subquestion)

1. Find the equivalent resistance R,, between points aand b
2. Replace all resistors with inductors (replace Q with mH too), find the equivalent

inductance L,, between points a and b

3. Replace all resistors with capacitors (replace Q with uF too), find the equivalent

inductance C,, between points a and b
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100 Midterm Exam (4-5:50pm, 10 questions) Name: uID:
Question#4 (10 points). Find |,
L= /e N
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100 Midterm Exam (4-5:50pm, 10 questions) Name: UiD:

Question#5 (10 points). Find i,
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100 Midterm Exam (4-5:50pm, 10 questions) Name: UID:

Question#6 (10 points). The switch shown in the circuit has been closed for a long time prior to t
=0, then it opens att = 0.

1. Find i(0-) (2 points)
2. Find iy(=) (2 points)
3. Find i (t) fort> 0 (6 points)
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100 Midterm Exam (4-5:50pm, 10 questions) Name:

UID:

Question#7 (10 points).
1. Find the voltage across R, (3 points)
2. Find i (3 points)
3. Find the power absorbed by R; (4 points)

R1=2Q N R3=5Q Ve

Wv-! f —bWV * — IM i
4 la L l S
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100 Midterm Exam (4-5:50pm, 10 questions) Name:

uUID:
Question#8 (14 points). The circuit below is operating in DC steady state.
1. Draw its equivalent circuit in DC steady state (4 points)
2. Find the total energy in all capacitors (5 points)
3. Find the total energy in all inductors (5 points)
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100 Midterm Exam (4-5:50pm, 10 questions) Name: UID:

Question#9 (14 points). The switch in the circuit has been open for a long time before closing at
t=1s. Find i(t) for t>0.

Rl Vs=10V

v(g)= 125 4=3V.

170, L€\ cteady stote g

O R b
[ T7 . = -1, 25 mA

t7\, “rarsient staxt , vse +hévenin o simrurg
9k ik
. A(\H/Z”(: o 40 4000 .
‘ 6000
e V- Rih = =% /1

etk o ssmA V]
a[l G(M dv V_E;_O_ ‘
—’W'\_j_f’ C a~ lsogo Treatl ;eartlof
2. w,__—z() F I;\/v\*'('oh L-('V
70\/ | ’ ’ i 2407 %[“ 2V - 29 ‘/ os =9
. {600a \’be npow/
] ‘/c({’) = Kitkee®™- .
2|<l'\§‘<2e -
5K o st _
710" sR= ltpoo
S __2 =0 - 15
10, (21078 =g 12
[ ( ‘ A T






2)

%)

100 Midterm Exam (4-5:50pm, 10 questions)

Name:

uID:

Question#10 (16 points). Calculate the transient response v(t) of the RLC circuit. The circuit
stays in steady state before the switch turns off at t=0. R = 19, L=%H, C=%F. Assume no
initial charge on L and C. Note that S, opens and S, closes at t=0.

dv(0+

df ) (3 points)

-

. Calculate v(0+) and

B wN

. What's the damping type? (3 points)
. Calculate v(t) (7 points)
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Write a differential equation with v(t) as the variable (3 points)
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100 Midterm Exam (4-5:50pm, 10 questions)

Name:

ulD:
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