DC Week 5 homework
This homework covers the
work mostly covered in
week 5 but can cover all
the work from inception.
Assessable under the
10% formative component
of the assessment
guidelines.
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Show all working. Before attempting this, make sure to see the video solution for
the Week 4 homework and ensure you can do that work and understand it.
**To be handed to your teacher for marking at the beginning of the class
Q1
Determine the resistance of the following circuit. Neatly redraw this circuit in a
schematic format.

Q2

If one 270Ω resistor becomes open circuit, what is the new total resistance?

Q3

If the 220Ω resistor becomes short circuit, what is the new total resistance?

Q4
If a 12 Volt battery is used between the input and the output wires, draw a table
and calculate the current, voltage and power in each resistor.
(see overpage)
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Power dissipated by R

220Ω
270Ω
560Ω
330Ω
1800Ω

On separate lined paper, redraw, or cut and paste this circuit and show all the steps and
working in your solution.
Q5

For the circuit shown, find the battery voltage.

Q6

For the circuit shown, find the meter #2 voltage.

Q7

For the circuit shown, find meter #3 voltage.
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Q8

For the circuit shown on page 2, find the current flowing in the 180Ω resistor.

Q9

For the circuit shown on page 2, find the total circuit current leaving the battery.

Q10

Find the power dissipated in the 560Ω resistor which has meter #3 connected to it.

Q11 For the circuit shown on page 2, what would be the most appropriate power rating
for 560Ω resistor to use if it has to have a 50% power protection rating?
________________
For this voltage divider circuit shown below, show all calculations on separate paper.
Watch the YouTube video: https://youtu.be/XxLKfAZrhbM
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Q12 Based on the voltage divider circuit on page 3, you are to calculate each voltage
WRT (with respect to) ground.
Q13 Based on the voltage divider circuit on page 3, you are to calculate the bleed
current.
______mA
______________
Q14 The voltage divider now has to supply some other parts of a circuit. There are load
currents involved. Examine the new circuit.

Q15 Taking into account the two loads being supplied by the voltage divider,
recalculate all voltages and the Current #A and Current B (note, the voltages will be
diﬀerent now)
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Q16 For the modified voltage divider on page 4, with the two load resistors, what is the
new total current the battery delivers?
______mA
(This will be of course Bleed current + Load current #1 +Load current #2)

From Afrotechmods short video (link in question 11) about voltage dividers, there are a
few new things to learn.
One is the Thevenin resistance. We already discussed that a battery has internal
resistance. If that battery is fully charged, the resistance is extremely low. The same very
low resistance is seen in all power supplies. So we consider voltage sources to be zero
resistance to a circuit. In the Video, because he treats the voltage source as no
resistance, he can draw it in circuit as a ‘short circuit’.
You see that Afrotechmods used the product over
sum equation there because he only had two
resistors. After he found that Thevenin resistance,
that is eﬀectively in series with the load, and it’s
why the load voltage can drop so much.
An interesting thing is to use your iCircuit
application which you have bought, build the
voltage divider circuit in that
application and compare all the
voltages and currents with the
theory.
I will make some notes about
‘loaded voltage dividers’ and
Stiﬀ divider bleed current, load
resistance being at least 10X
the bleeder resistance.
Be careful browsing the internet - too many clowns think that the Bleeder current should
be 1/10 of the load current. THAT IS WRONG. Eﬀectively, the Bleeder current should be
10X that of the load current for the voltage divider to work
properly.
Please see my tutorial pages and video narration at
www.learn.org.au under Week 5.
Here is the direct link http://www.learn.org.au/ueenee-coursepages/ueeneee104a-dc-circuits/dc-circuits-week-5/dc-voltagedivider-theory-pages/ .
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Graphic from my training notes which the link takes you to
for voltage dividers.
There are pitfalls and traps to fall into with this but using
your knowledge of looping each network in a series parallel
circuit… that technique will be applied to simplify the
problem.
Please study this, it’s important to know how voltage
dividers work, loaded and unloaded.

Q17. The BIG question.

Q17. (continued) Study the F/A-18 Instrument Cluster VD card and its edge connector.
You are to neatly draw the schematic diagram on your separate graph paper, showing the
output pins against the correct value resistors as you identify them. The +91 Volts input
to the card is from the F/A-18 main power rail.
See over page for questions related to this card. ——>
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Q18. Study the table below.

Name of Pin

Unloaded V

Loaded V

Vbias
Vdecade
Vsound
Pin 5
Pin 1
Pin 18

Load
Resistance
12kΩ
6.8kΩ
5kΩ
none
none
none

Calculate the bleed current unloaded in this circuit

____mA
You are to calculate the unloaded and loaded voltages at each pin as shown. To
make it an easier exercise… the ‘loaded’ condition will be with all 3 section loads added,
and unloaded is in the absence of all distribution connections to other sections, hence no
resistance.
Major question… allow plenty of time and patience for this one! Be sure to show ALL
working.

Homework ends
GM March 2018

