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Work the exam on your own engineering paper. Work on one side of your paper only. Attach
your work to the back of this exam sheet and staple in the top left hand corner. . Each problem
percentage credit is indicated out beside the problem.

(1) You are given the circuit of Figure 1.
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Figure 1: Circuit for problem 1.

(a) Determine the short-circuit current, that is, the current flowing through a wire with zero
ohms connected between a-b. Assume the positive direction of the current to be a to b.

(b) Determine the open-circuit voltage, that is, the voltage, V,;,, between terminals a-b with the
short removed.

(¢) Determine Vty (Thevenin’s voltage) and Ry (Thevenin’s resistance) looking into a-b.

(d) Draw the Thevenin circuit.

(2) You are given the circuit of Figure 2.
(a) Find the Norton equivalent circuit with respect to terminals a-b. You are required to
find Inorton by actually finding the short circuit current.
(b) Draw your Norton equivalent circuit showing the Inorton, Rty and terminals a-b.
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Figure 2: Circuit for problem 2
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(3) Determine the value of Vg in the op amp circuit of Figure 3 so that Vo =-2 V.
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Figure 3 Circuit for problem 3.

(4) You are given the circuit of Figure 4.

(a) Find the Thevenin equivalent circuit to the right of A-B. Draw the circuit.
(b) Find the value of Ry, for maximum power transfer to Ry.

(c) What is the value of the power delivered to Ry when it has the value found in (b)?
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Figure 4: Circuit for problem 4.

(5) Consider the circuit shown in Figure 5. The switch is closed at t = 0 and has been closed
long enough for the circuit to reach steady state; that is, all currents and voltages in the circuit
have reached constant values. C; and R3 and L, are unknown. Under these conditions

(a) find the energy stored in the 0.1 H inductor (give units),
(b) the capacitor voltage Vci,
(c) the capacitor voltage Ves.
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Figure 5: Circuit for problem 5.
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Figure 1: Circuit for problem 1.

(a) Determine the short-circuit current, that is, the current flowing through a wire with zero
ohms connected between a-b. Assume the positive direction of the current to be a to b.

(b) Determine the open-circuit voltage, that is, the voltage, V., between terminals a-b with the

short removed.

(c) Determine V1 (Thevenin’s voltage) and Ry (Thevenin’s resistance) looking into a-b.
(d) Draw the Thevenin circuit.

(2) egw wiSh She =hopt i,
bt fhe nofe voHgse £ H be
,Vy /W;&? ran’ Lo /h;ls tﬁff@*fzs-‘»é?
This ro Srere)
Vx

7 TR

/7‘%& \))C )5 A 0 5.(9

i

Lo
At A

LV £ /2/)5 A Ve =2 4 pﬁ = 5/
Iﬂéj = ¢ \EQ’D /D /5'

FYe = Elg T 4 Vy = Fo0
V1

300 V

l




~esy 2|/3

h) e

e = Vx
: — . %& = /)57

A oe = L= 750

7 = T L ,.f
7 P A %Z J/ﬂm Iy’ W/

= — por—

/50V

T




(2) You are given the circuit of Fi gure 2.
(a) Find the Norton equivalent circuit with respect to terminals a-b. You are required to
find Inorton by actually finding the short circuit current.

(b) Draw your Norton equivalent circuit showing the InorTon, Ry and terminals a-b.
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Figure 2: Circuit for problem 2.
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(3) Determine the value of Vs in the op amp circuit of Figure 3 so that Vo =-2 V.

Vo = AWV #+/
2
AL bz gt "
——mg = Vo x 7 i 25 /O
)//ﬁ [0 = F2OK 2
Vo= ¥V
;yﬁfj T ,ﬁ\;‘“Va/:—-f—'ﬁ;;
" % =
;V:; A /&
Ay = —AEF




2

Va
A DV

..‘r

'7]\7,3— lr\gﬁ- "\’}?

\l A

N =

\)

.-::0

2Ne 1)

2 Va = 2Vs ¢!

Yo = Alsgt!l
2,

— b5 = 2ZNg ¥
£

S =2 Vet
;lU:;,-: ~ A9

e

\}ﬁ-' JF\J,{-—VZ? -

A V7
pr e Lotk

2Na V4 =V = <

J_L\},q = \)'0
s = V2 = =05

c 5




(4) You are given the circuit of Figure 4.
(a) Find the Thevenin equivalent circuit to the right of A-B. Draw the circuit.
(b) Find the value of Ry for maximum power transfer to R;.
(c) What is the value of the power delivered to Ry when it has the value found in (b)?
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Figure 4: Circuit for problem 4.
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(5) Consider the circuit shown in Figure 5. The switch is closed at t = 0 and has been closed
long enough for the circuit to reach steady state; that is, all currents and voltages in the circuit
have reached constant values. C, and R3 and L, are unknown. Under these conditions

(a) find the energy stored in the 0.1 H inductor (give units),
(b) the capacitor voltage Ve,

(c) the capacitor voltage V.
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Figure 5: Circuit for problem 5.
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