EE1050 Exam 3 given: Fall 2000 (The space between problems has been removed.)
1. (24 pts) Filters

Circuit A Circuit B Circuit C Circuit D
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Which frequency response curve below goes with each of the circuits above. Indicate your answer with a
letter (E, F, G, or H). Note: answers may be used more than once.

Circuit A Circuit B Circuit C Circuit D
o Curve E Ve Curve F Vo Curve G e Curve H
Vin Vi Wi Vi R /
freq. frea. freq. fred.

Which names below go with which frequency response curves above. Indicate your answer with a letter (I,
J, K, or L). Note: answers may be used more than once.

Curve E Curve F Curve G Curve H
[) band pass J) band rejection K) low pass L) high pass

Which corner frequency expression below goes with each of the circuits above (top of page). Indicate your
answer with a letter (M, N, O, P, Q, or R). Note: answers may be used more than once.

Circuit A Circuit B Circuit C Circuit D
M) fo= X N) fo= 0) fo= ©
2-nC 2-nR-C 2-mR
R 1 L
P) f.= Q) f.= R) f.=
2-mL 2-m:R-L 2-mR
2. (15 pts) Fillin the blanks in the following circuits. LT
Assume the diodes are silicon with a 0.7V forward voltage drop: 4|+ >‘;
2
2y
Assume the LEDs have a 2V forward voltage drop: _+ > -
E—
X It = b) Ig; =35mA R =
— = — =
N
10V]| Ry 2000 47 Ip = L
— e R 5 :=200-Q ’
T  R,=300Q7 N Vp= —=. 2 JyIDZ =20-mA
NOT an LED A
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3. (24 pts) A transformer is rated at 125V primary, 25V ‘ZL‘ = 8Q
secondary, and 100VA. Assume the transformer is ideal and
all voltages and currents are RMS. | = T | e |
. | . " 1 2
a) What is the current rating of the primary* . ¥ Vo ZL
5
b) What is the current rating of the secondary? | | [

¢) The primary has 250 turns of wire. How many turns does the secondary have? V=24V

d) The magnitude of the secondary voltage (|V,|) is 24 V. What is the magnitude of the primary voltage (|V4|)?
e) The magnitude of the secondary load (|Z,]) is 8 Q. What is the magnitude of the secondary current (|,|)?

f) What is the magnitude of 1,?

g) The power factor of the load is 85 %. How much power does the load dissipate?

h) What is the phase angle of the load?

i) What is the load as seen by V4? (magnitude and angle)

4. (9 pts) Find the resistor voltage as a function of time. You may use
any equations or expressions that you already have without deriving
anything, but your answer does need all the pertinent numbers.

VR(t) =7

L =40-mH

5. (30 pts) Analysis of the circuit shown yields the characteristic equation below.

The switch has been in the open position for a long time and is closed (as
shown) at time t = 0. Find the initial and final conditions and write the full Vi, =15V
expression for i (), including all the constants that you find. Don't let the odd o R ; =200-Q
position of the switch throw you, just use it to find your initial conditions. =
Clearly show important numbers (like initial and final conditions) to get partial R 5 1=300-Q
credit. If you can't find some of these, guess so that you can move on. t=0
{ C :=0.5-uF
52+ S+ ():0 o
CRy LC L = 100-mH.
L = 110" *sec ! e =2:10" *sec °
C-R, LC
§ 100005 + 210" =0
sec sec?
Answers
1. F,EEF LK I, J N,N,P, P 2. a)20mA O-mA 6V b) 180-Q@  85-Q
3.a) 0.8A b)4A c) 50 d) 120V e) 3-A
f) 0.66A ) 612W  h)31.8deg i) 200Q 31.8deg 100 The following graph is not required
t
4 VR(t) = 5V (0-V— 5.V).eO.OOéLsec ip ()
iA
5.ip(t) =75mA+29-mAe” " 47.9-mA-e " | |
T . |74 1
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