ELEC 2507 Mock Midterm

Mia Cornell
February 18, 2026

General Disclaimer:

Users of this document should know this is for education purposes only and is
not an alternative to an actual evaluation in ELEC 2507 - nor is it an exact
representation of what the examination will look like. This document is for
practice only and we are in no way claiming that this is what the evaluation will
look like. If there are findings of any mistakes or general inquires of the solutions
please contact president@desoc.ca.
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1 Questions

1.1 Question 1
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Figure 1: Question 1 Circuit

Find the gain V,,; of the above circuit (Fig. 1).

1.2 Question 2
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Figure 2: Question 2 Circuit

a) Find the low frequency gain of the circuit
b) Find all the high frequency poles of the circuit

c) Draw a magnitude and phase response of the poles assuming that none of the poles
are equal, and their frequencies will follow an ascending order.

d) Determine the transfer function of the circuit in standard form.
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1.3 Question 3

500mVy, 1kQ
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Figure 3: Question 3 Circuit

a) Draw the transfer function curve of the circuit

b) Find the peak-to-peak voltage of the output voltage.

Assume a voltage drop across diodes is 0.7V and that the V; = 25mV

2 Answers

2.1 Question 1

Using Superposition
Recall i;, =0
Just ‘/m(t):

° Vout

V:L’(t) R:c _ A
A\ +
igl
Ri//R,

Figure 4: Question 1 V)
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Rl//Ry (1)
V — V Rl//Ry
"7 ""Ri//R, + R,
Vi R
V., Ri//R,+ R,
Ry
Vi=V—m ——
A Ri//R,+ R,
‘/out - V+ o
Ze,
‘/out o V+
Z., 7,
Vour = V+
Just V,(y):
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Figure 5: Question 1 Vi
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Vi _ RiJ/R,
Viy Ry + Ri//R.

V, == V+
V:th_ V+ —0
“ (2)
‘/out - V+
‘/out E _ Rl//Rx
Vi 'V, R, + Ri//R,
Rl//R:p
Vg=V,——————
PR, + R//R,
Combined:
Vowr =Va+ Vg
_ /R Ri//Ry (3)

zRy//R1+Rx le//RJ:"‘Ry
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2.2  Question 2

a) Find the low frequency gain of the circuit
Using Fig. 6a as a DC/low frequency circuit ignores capacitors.

Vin

Vi i V4 Rs /\%\/ Ry Vo R Rs+ Ry + Rs
R2 RG ‘/out
Ry
(a) Low Frequency Simplified Circuit (b) Voltage divider for %
Figure 6: Question 2(a)
‘/out o VA X V:)ut
V; - ‘/:in VA
Va
Vi
Vs Ry || (Rs 4+ Ry + Rs + Rg) ,
A Fig. 6b
Vie Ri+ Ry | (Ry+RatRs+Re)  ©
Vou
a 0
‘/out R6 .
pu— F . 6b
Vi Rs+RitRs+Rs 0
Ry
‘/ou =V
"7 "Ry + Ry + Rs + Ry
_v Ry || (R3 + Ry + Rs) Rg

"Ri+ Ry || (Rs+ Ry + Rs) Rs+ R4+ Rs + Re
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b) Find all the high frequency poles of the circuit

Rl RS R4 R5 ‘/out
I/\/V\/ AVAVAY AVAVAY N\NN——o
- Ry Cl C 2 _ 03 R6

(a) Full Circuit for High Frequency Analysis
R1 RS R4 RS
W AAAY L AA%Y Ry Ry Ry R;

R, Ry YWV WA
= Ry R
L

(b) C1 + Cq (c) Cs

Figure 7: Question 2(b)

Parallel capacitors (C; + C5) (see Fig. 7b):
Req = ((By || R2) + Rs) || (Ra + Rs + Re)
1 (5)
R.,(C1 4+ Cy)
3rd capacitor (C3) (see Fig. 7c):

wpl =

Req = ((Rl H R2) + RS + R4) H (R5 + R6)
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¢) Draw a magnitude and phase response of the poles assuming that none of the poles
are equal, and their frequencies will follow an ascending order.

201log(Apc) ’
Gain
w
Figure 8: Bode Gain Plot
0° |
—45° :
Phase —90° |

—135°

—180°

Figure 9: Bode Phase Plot
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d) Determine the transfer function of the circuit in standard form.

Apc
He) =
(1 + i) (1 + i)
wp1 Wp2

(14 8(Reqs (C1 + C2)))(1 4 5(Req Cs))
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2.3 Question 3

a) Draw the transfer function curve of the circuit

‘/out

—QVDO 2‘/DO

Figure 10: Vi /Vin,
Disclaimer: graph is approximate

b) Find the peak-to-peak voltage of the output voltage.

_|_
0.7V ry
N e
V@) vk 500mV;, (N) S 150
L+
0.7V rq
(a) DC Component (b) AC Component

Figure 11: Question 3(b)
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DC Component:

V, =7V — 0.7V —0.7V
— 5.6V
5.6V (8)

kO
= 5.6mA

Ip

AC Component:
On one positive/negative function

2 25mV

" Ip  5.6mA
— 4.469

Td

) 1kQ) ©)
Vac = 500mV o 00 1160 7 4.460
— 04955V

— 496mV,,
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