SOLUTIONG

EE10 Midterm 2
February 29, 2012
Winter 2012
Department of Electrical Engineering, UCLA
Instructor: Prof. Puneet Gupta
DURATION: 1 hour 30 minutes

1. The exam is closed book. You are allowed one 8.5” X 11” double-sided cheat sheet.

2. Calculators are allowed.

3. Cross out everything that you don’t want evaluated. Points will be deducted for
everything wrong!

4. Do NOT use Laplace Transforms to solve any problems.

NAME:

STUDENT ID:

STUDENT ON LEFT:

STUDENT ON RIGHT:

STUDENT IN FRONT:

PROBLEM MAXIMUM SCORE YOUR SCORE
1 6
2 12
3 6
4 6
TOTAL 30
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Question 1

6 points

Consider the circuit shown in Figure 1(a). The current i(t), flowing through the inductor was
found to obey the straight-line plot shown in Figure 1(b) for 0 < f < 4ms. Find an expression for
v(t) for 0 < t < 4ms which satisfies the observation and draw a neat plot for it.
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Question 2 12 points

In the circuit shown in Figure 2, the switch is open for a long time and the circuit is in steady
state. At time ¢ = 0Os, the switch is closed and remains closed till # = /.5ms, when it is opened
again. Find the voltage v(t) across the capacitor C for 7 > (s and draw a neat plot for it.

R,= 80

10V C = 0.05F]

[

FIGURE 2

G - ) oo k f C}w%wiﬁ
S {\QLM?WM‘MWM“WW S v ({} j = (oY v (A
L +
\ =40 —
oy %) T 005F] e
X )
| |
; ] o
| converT (JON, 35D
% Ty e
| do  Cuxrent SoUNCE
| g coembing regislore _
AL V(o = AR ‘ — 0:2.5

y =" R £ 4= £
=2 V(i) = 5 (1 ¢ Jvelts 0 <<
N P~ ¥ 3/ o ) .
. _ ; /o x 10 7 2 typlls = &i . zﬁ% 6 Jote
& | g | o | e ‘;59 j
V(15 ms) = § [

Page 3 of 6



! ) C, = 04g
,; -

¥

)

g

[

Page 4 of 6

ct

L
S

sy,



N [ ; A ‘x
(u}z‘mg &f;@gﬁjw»&{ g&%‘{"j

%,
N4+ 005 %ﬁ =0

S oy = e JbBse

Tnitial Conditton

gz e W

= dﬁ@ 4+ Bove) = 25

A«@»‘

. ~ ‘
s v (1sm) = V(e ) = 51+ ¢ )V

S ey 5y 1y
—5 x hBx 12 T2 x 1bm

8
=<
o
I
=
{
<
S
~
m
™
Na



- wﬁ‘jwt ! d e LB g
‘ [ ! ! volts 0 Li: L s e TS
"i/(‘é;i - vy ( ”} e )
i -2 {i‘é’“w!&%%l

f

& iR “ ‘N P , jg,j:r >
v ({~) % z‘ééé’ g'} %0‘%: Oxe. =ar4¢ g{j? ¥ F Py LY ol e,
- et € Y€ 3



i
N

Question 3 6 points
The circuit shown alongside (Figure 750
3) is at rest for a long time with the (X'S
switch S closed. At t = 0, the switch
is opene.d and. the values of the 200y 4H 1.6H
currents i; and i (as marked in the
figure) are measured just after .., <+> i )
opening the switch (i.e. at t = 0+) and - 2{t) ()
after a very long time after opening
the switch (i.e. at t = o). 150
(a) Find i;(0+) and i,(0+).
(b) Find i;(e0) and iz(0).
FIGURE 3
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Question 4

Two resistors (R; = 2Q and R, = 6£)) and an
ideal transformer (turns-ratio 2:1) form a
network shown in Figure 4. Find the
equivalent resistance R., seen between the
two terminals x and y of this network.
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