Electrical Circuits v:' “

Problem Set 12: Parallel and Series Circuits

12.1  Appliances are connected in a parallel arrangement in the home. This is done so that if one
device fails, power isn’t cut off from the rest of the appliances.

12.2 R =30 ohms
Rt =30 * 12 =360 ohms

123[a]V=12V
Vi=2%12=24V

[b]R =60 ohms
I =24/60=0.4 Amps

[c] R =(+20")"
=6.67 Q

[d] The bulbs in parallel will glow brighter as they have a larger overall current draw due to their
lower total resistance. This leads in more power being supplied to the lights.

124 V=32-12=20V

I =4A
R =20/4
=5Q

125 [a] V =18V
R =3+@2"+2"!

40
[b] V =IR
R =18/4
—45A

[c] The most current will be drawn when both switches are closed. When both switches are
closed, the total resistance is lower and hence more current is drawn.

[d] R =5ohms

t =3x60
=18/5
=3.6A

P =IR
=(3.6)x5
=64.8 W

W =Pt
=64.8x 60 x 3
=1.17x 10*7J
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12.6 [a]

vV =12V

RRheostat =0 to 150 ohms

[b]

[c]

[d]

Rr =300+ 0+ 2 =302 ohms
V =1R
I =12/302

=3.97 x 107 Amps

Rr =300+ 150 + 2 =452 ohms
I =12/452
=2.65x 10 Amps

Circuit B is the same as Circuit A — all elements are in series (no change from previous
question)

Rr =2+ 0 (Rheostat = 0 creates a short circuit) =2 ohms
I =12/2 =6 Amps

Rr =2+ (150"+300")" =102 ohms

I =12/102 =1.18 x 10" Amps

Circuit C [1.18 x 10 to 6 Amps]

+ -
12.7 [a] @
Voltmeter
[b] V =6V
Ry =6+ (15" + 107" MWW~
=12 ohms R1
Is =6/12 = Vs R =6 Ohms
=0.5 Amps T P=pv AMAA NS
VVoltmeter = 05 X 6
=3y R2 Ammeter
R =15 Ohms
[c] voltage over parallel branch l AM
V =6-3=3V Rs
I - 03/212 R =10 Ohms
= (0.2 Amps
12.8 [a] Ry =@'+8'+40""
=2.5 ohms
[b] R =4 ohms
I =2A
V =IR =2x4=8V
[c] R =8ohms
V =IR
I =88 =1A
[d] R =40ohms
V =IR
I =840 =02A
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12.9 [a] Parallel (question 12.1)

[b] Rr =(1440"+960")"

=576 Q
[c] V =240V (mains power)
VvV =1R
I =240/576
=4.17x 10" A

12.10[a] V =240V
Pr =450+ 600 + 1000 = 2050 W
P =1V
I =2050240 =854A

[b] The amount of current will increase. Since the voltage isn’t changing but more power is
being used, more current must be drawn to meet the power requirements. P =1V

12.11[a] Ry =100+ 100 = 200 Q

[b] Rr =(100"+ 100"
=500 Q

[c] Parallel — the combined resistance of the two heating elements is lower in this
arrangement. The lower the resistance, the more current that is drawn. Larger current draw
increases the amount of power dissipated which in turn heats the water faster. P = I’'R

12.12[a]  Circuit A will be double the resistance of Circuit B

[b] Al =2xA=12A

Al =A2+A3
A2 =A3

Al =2 *A2
A2 =6A

A3 =6A

[c] All the globes will have the same brightness as they all identical and have the same
amount of current flowing through them.

12.13 [a] Set A won’t have any glowing lights if a bulb blows
Set B will have one unlit globe while the rest will be glowing

[b] P =4w
V. =240v
P =1V
I =60/240 =025A
R =240/0.25 =960 Q
Riamp = 960/15 =64 Q
[c] P =4w
I =4/240 =1.67x 10°A

R =240/1.67x10
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