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Instructions:

» This examination has___10... pages (including this cover page).

» Conditions of Examination:

............. Closed book
(No dictionary, [ No calculator M calculator (e.g. FX-991MS) allowed)
............. Open book

v...Semi-Closed book (......1 sheet(s) 1 page O both sides of A4 paper note)

This sheet must be hand-written. It should be submitted with the exam.
» Read these instructions and the questions carefully.
» Students are not allowed to be out of the examination room during examination.
Going to the restroom may result in score deduction.
» Turn off all communication devices and place them with other
>

designated by the proctors or outside the test room.

Write your name, student ID, section, and seat number
of this sheet. Then, write your first name and the
provided on the top of each page of your exany
The back of each page will not be graded;j
require explanation.
» The examination paper is not allowed @ be takep ou#0f the examination room. Also, do not
remove the staple. Violation m

#fg from page 2.
Iculations of problems that do not

A\

e steps that you have done to obtain your answers.
rly which formula(s) you are applying before plugging-

your corresponding answer will be negative.

Units are important.

Some points are reserved for accuracy of the answers and also for reducing answers into their
simplest forms.

Points marked with * indicate challenging problems.

Do not cheat. Do not panic. Allocate your time wisely.

>
> For the calculation of absorbed power, if the power is actually supplied by the element, then
>
>



Name ID

1. (22 pt) Consider the circuit shown in Figure 1. Some branch voltage and current
values are provided below. For this question, only the answers are required. There
is no need to show your calculation.
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Figure 1
a. (5 pt) Find the rest of the voltage and current values. Put your answers in
the appropriate spaces above. v -Vv. =
b. (3 pt) Find Vea and Vac. / e < 2

Vea= =V ==9V and Vgec = ~ 4 V.

c. (3 pt) Find the power absorbed by element 1 and the power absorbed by
element 4. (Note that if the power is actually supplied by the element, then
your corresponding answer will be negative.) )

entes V4 [..e.w'h/ “+7
P1=

=18 Wand P4—_L_'_,_l_‘*L“'\')U"-)=""‘-’N

d. (1.5 pt) Can element 1 be a resistor?

If yes, find its resistance. If no, provide reason.
ente \?‘

v G
- R. = A == =2 0
Y‘ s) \4 tR'l g N rt 3
e. (1.5 pt) Can element 4 be a resistor?
If yes, find its resistance. If no, provide reason.

NO_, P"I {O: se Ny Suf(l:u I’owe,f. [Rer. ,For ceontt Sunﬂl/\/

LweV.
f. (4 pt) Suppose node A is selected as the reference (ground) node. Find the r
values of all node voltages in the circuit.

Va=_O0V V= -9V ,Vc=-5v ,Vp=-15V .

g. (4 pt) Suppose node B is selected as the reference (ground) node. Find the
values of all node voltages in the circuit.

Va=_aVv_ ,Ve=_0V ,Vc=_4&V ,Vb=_-bV .

Page 2 of 10



Name ID

2. (5 pt) Suppose you want to use a 40 Q resistor but you only have one 20 Q
resistor, one 30 Q resistor, and one 60 Q resistor. How would you connect the
three resistors to get 40 Q?

Draw how the three resistors are connected and show your calculation of the
equivalent resistance.

2040

202 GosL

3. (29 pt) In this question, you must use the specified techniques to solve the
problem. There will be no credit given if you do not follow the instructions. As
always, your score depends strongly on your explanation of your answer. If the
explanation is incomplete, zero score may be given even when the final answer is
correct.

Let
Vs=6VandR1 =Ry =R3=2Q.

Use the above values for all parts of this question.

Figure 2

a. (6 pt) Consider the circuit in Figure 2. Find I3 by first applying source
transformation once and then use any method of your choice to find Is.

1A
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b. (6 pt) Use nodal analysis to obtain Va in Figure 3. Then, use Va and the
resistance value(s) to find Is.

Figure 3

1 A.

c. (6 pt) Use mesh analysis to find all mesh currents in Figure 4. Then, use
the mesh current(s) to find Is.

R1

V _ R, RS | s
11 12

Figure 4
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d. (6 pt) In this part, we will find the Norton equivalent of the circuit (with
respect to terminals a and b) in Figure 5.

O a
R1

Vs R2

Ob

Figure 5

i. Draw the circuit that is used to find In (from its definition) and then
find In.
ii. Draw the circuit that is used to find Rn from Figure 5 and then find
RN.
iii. Draw the Norton equivalent of the circuit in Figure 5.

3 A 1L

o b

e. (5 pt) Use your answers from part (d) to determine I3 in Figure 2.

1A
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1
4. (34 pt) In this question, you must use the specified techniques to solve the

problem. There will be no credit given if you do not follow the instructions. As
always, your score depends strongly on your explanation of your answer. If the
explanation is incomplete, zero score may be given even when the final answer is
correct.

Use the following values for all parts of this question:

Vs=24V,Is=2A,Ri=R2=3Q,and R3= R4 =6 Q.

Consider the circuit in Figure 6.

AAYAY : AAAY
R> R4
s (*) R1 Ras>| | (_) Vs
L C
Figu-re 6

a. (5 pt) Use source transformation(s), resistor combination(s), source

combination(s) and one application of the xeltage divider formula to find i.
curvent

1 A
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b. (8 pt) We will now use superposition theorem to find i.

(b.1) (3 pt) Draw the sub-circuit | (b.ii) (3 pt) Draw the sub-circuit when
when only Is is activated. Then, find only Vs is activated. Then, find i for

i for this sub-circuit using any this sub-circuit using any
technique(s) of your choice. technique(s) of your choice.
y 3., A G<t
2A - \ 1.0 v
© ; : D
-A
s A S
(b.iii) (2 pt) Use i from parts (b.i) and (b.ii) to find i in Figure 6.
. - 4 4(-L)=2 =
gure/rosi"rlu'\‘_ A -;-l'[_ b) 3 IIA
c. (5 pt) Use nodal analysis to find Va and Vb in Figure 6 and then find i
from Vbp.
Vq= oV
W= A
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g“rH =% L

d. (5 pt) Determine Rt and Vi, at terminals b-c of the circuit in Figure 7.

Q

Figure 7

e. (5 pt) Use your answers from part (d) to help determine i in Figure 6.

f. (3 pt) Determine Ry and In at terminals b-c of the circuit in Figure 7.
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5. (6 pt) Consider the circuit in Figure 8. Suppose

Vs=24V,Is=2A,Ri=R2=3Q,and R4 =6 Q.

ls G)

O v,

NN NN
R, R4
R, R,
Figure 8

Find the value of the load resistance R. for maximum power transfer (to the load).
Also, find the corresponding amount of maximum power.

Laal=

74

P

t
L

.

6. (2 pt) Suppose you want to use a 70 Q2 resistor but you only have two 60 Q

resistors, one 30 Q resistor, and one 300 Q resistor. How would you connect the
four resistors to get 70 Q?

Draw and explain your answer.

6oL

Co LL

20 L0

200 L L
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7. (4* pt) In this question, you must use the specified techniques to solve the
problem. There will be no credit given if you do not follow the instructions. As
always, your score depends strongly on your explanation of your answer. If the
explanation is incomplete, zero score may be given even when the final answer is
correct.

Consider the circuit in Figure 9.

Suppose R1=R2=R3=R4=5Q, and Rs=11Q.

O
R, R,
—> AAAY
Req R5
O ®
Figure 9

a. (2 pt) Find Req using nodal analysis.

S

b. (2 pt) Find Req using mesh analysis.

S

8. (1 pt) Do not forget to submit your study sheet with your exam.
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