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1. Circuit Analysis: series and parallel connection [30 points] 
 

A. We have a resistive network with DC voltage source of 12V. 

 
 

1. Find the current through R3.  Show your approach one by one by redrawing the circuit 
[5 pts] 
 
 
 
 
 

 

 

 
2. Find the Vout (voltage across resistor R4).  Show your reasoning in your calculation.   

[5 pts] 

 

 

 

 

 

 

 

446k14k
A

1,155k s 3

2.4K
B

VAB 12 V 2 tk 333K 6K

12 V 3.406 V

I R3 V 0.681mA

Vout VHB 4k 6k
3.406V

2.044
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3. Find the power consumption through the resister R4.  [3 pts] 

 

 

 

 

 

 

 

4. If the voltage source V1 is replaced by AC voltage source: 4V peak-to-peak with 
frequency of 1k Hz.   
 
 
Draw a plot of the transfer function (Vout/Vin).  Vin is given below.   
a. Sketch the shape of Vout response [3 pts] 
b. Give correct annotations for peak values and crossing points [2 pts] 
c. Is there phase change between Vin and Vout?  [2 pts] 

 
a. YES   b. NO 

 
 

 

 

 

 

 

IRA 16k 34,86 0.341 mA

Power R4 FRI R4 0 341 mA 6K

0.696 mW

1724
0.17

Vin 4V p p

Vout 4 0.17 V

6.68 pp
0.68

0.340,7 11 2
0.34
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5. Now back to 12V DC voltage source, the resistor R3 is replaced with a capacitor C1 
(0.5uF) as shown below.  The circuit is switched ON at time (t=0) and leave it ON for 
a long time (this means it reaches a steady state; fully settled down).  What is the Vout 
[5pts] 

 

 

 

 

 

 

B. This is a question on voltage divider with multiple input voltages (DC).   Following 
circuit has two voltage sources: V1 and V2.  Find the Vout across the load resistor 
RL=50Kohm.  [ [5pts] 

 

 

 

 

 

4 4 2 4k
out

A
120

6K

674k
at steady state C fullycharged
just consider it as opencirantf.tw

12v 24k it
3.913

Voltage across Ce

calcuptestamr.ee featiI Iercttm's.sieetd
v w

s it'vouti10104515
j 3.224V

E mk
10k É Vouts

8V.fi85j
5

51150K

4.545k Vont Vouty Vouts
10k 50K 8k 3.120 5V

8333K 8 124
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2. Impedance and  Phasors [15 points] 
 
A. At what frequency will the reactance (impedance) of 200mH inductor match the 

resistance level of a 5 k resistor? [4 pts] 

 

 

 

 

 

 

 

 

 

 

 

B. At what frequency will an inductor of 5 mH have the same impedance as a capacitor 
of 0.1H? [4 pts] 

 

 

 

 

 

 

 

 

 

 

 

WL 5kt

2x f 1200MH 5km

f 200511 ae 3.98 kHz

FT

Jwt glue wL

WE w the
2Tf f the

2 1.5mA 0.7nF

71.2 kHz
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C. Given the voltage phasor V=1.8 – j1.02V, what is the voltage’s magnitude and phase? 
[3 pts] 

 

 

 

 

 

 

 

 

 

 

 

D. Calculate the frequency-dependent equivalent impedance (total impedance) of the 
component network shown below.  [4 pts] 
 

 
 

 

 

 

 

 

 

 

 

1 f j 02 V

Mag 101 1.82 1 1.0232 2 0V

phase v tan 82 29.5 deg

Ztotal Re 11 Ec In Ra
RI

p i e
5Wh Ra

R
jury 504 Ra
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3. Filters & Transfer function  [45 points] 

 
 

A. For the circuit above, solve for the transfer function of the circuit in terms of Rs, C, L and 
R.  [7pts] 

 

 

 

 

 

 

 

 

 

 

B. Using the high and low frequency limit approximation, predict what kind of filter the 
above circuit will perform.   For each limit case, draw the simplified circuit and justify 
your answer. [4 pts] 

 

 

 

 

 

 

 

 

ZL
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jwRt

jw RLH W ps RÉÉ w
RsR w RLctjwL jort
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IWRL

RSR W RsRLC jw RstR L
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w x Hiw Fip ke Rsc
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higherorder
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B'andpassfilter a
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C. Consider the circuit below.  [4 pts] 

 
1. Write an expression for the transfer function of the circuit above in terms of 

R1, L1, R2 and C1.  [5 pts] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. With given values of each components, determine the magnitude and phase of 
the transfer function at 1 MHz. [5 pts] 

 
 
 
 
 
 
 
 
 
 
 
 

Z

z
HIW z zz

Z1 Ri jun

22 R2 j'wC

Hew crisis iri.is s ri r iiiEjwe j
with.EE
raswa1tjwkzc

1 w L Ci jw RitRzC

news it ioag cza.oscsoos.soo

I 1 5188.5 1 12 188.52

1 58.22 5565.5 158.2212 565.52
58 5
0 332

LHCW tan 188.5 tan 5,852
89.70 84.1 173.8

6.067rad
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3. Does this circuit have a resonant frequency? If so, what is it?  [3 pts] 

 

 

 

 

 

 

D. Consider the circuit below.  
 

  
 

1. Find the transfer function H() in terms of R1, L1 and C1 from Vout. [5 pts] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fres 2 L C 24 f 10 6 300 10 9
1 30 105Hg
130 113

news
a iii iii iififiwr.ci
1 W LIC

1 which juric
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2. Find the magnitude of transfer functions for two extreme cases of frequency 
limit (Zero and infinite), and draw the transfer function and simplified circuits for 
each case. [4 pts] 

 

 
 
 
 
 
 
 
 
 
 

3. What is the resonance frequency of this filter?  [2pts] 
 
 
 
 
 
 
 
 
 
 
 
 

4. What is the phase angle of H() at resonance.  [3 pts] 
  

 

 

 

 

 

 

 

when w o

new 7 1 Y
Wo

when W x Bandrejectfilter
Hews i

I
tres 2711 2 c

24
mm 5net
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joeFicil juric 2H10 0



ENGR-2300 Quiz 1 Fall 2025 

You must include units. 11 S. Han 

5. With the same circuit configuration, we want to measure the frequency 
response of this filter across R1 (100), NOT Vout with M2K by applying 
sinusoidal voltage signal using the signal generator of the M2K.   Draw a hand 
drawn wiring diagram to measure V1 (voltage signal) and frequency response 
across the R1 using two channels of M2K.  Clearly annotate all the points of 
wiring including ground.  [5 pts] 
 

 

        
 

 

 

6. What type of filter do you expect from this measurement ?   [3 pts] 

 Low pass filter  
 High pass filter  
 Band pass filter  
 Band reject filter  

 
 
 
 
 
 
 
 
 
 

9f.TT

tend

across R1 NOT Vout
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4. Transformer circuits [10 points] 

 
A. Show all calculations.   You are given the transformer pictured below.      Values of each 

components are:   L1=5mH,  L2=2mH,  R1=100,  R2=1k  and the source voltage, V1 
is 20V. 
 

 
1. What is the voltage across the load resistor, R2: i.e. Vout ? [6 pts] 

 
 
 
 
 
 
 

2. Is this transformer a step UP  or a step DOWN.    Circle the one you 
choose. [1 pts] 

 
 
 

3. What are the currents through R2 and R1? [3 pts] 
 
 
 
 
 
 
 

Δ

5mi am
vqt.intaaf3mp1

0.632ZmR22 11 2.5 Kor

Vin V1 p FÉm 20 10073500 19.23 V

out a V 9.23V 0.632 2.15 V

Ir Vi plm
200 8 e 7 MA

Ipa 12 z 12.15 MA


