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49 — Circuits and Kirchoff’s Laws

Answer the following questions. The solutions to this worksheet can be found
on the YouTube channel Go Physics Go.

1. C: State Kirchhoff’s loop rule. Which conservation rule does this law obey?

2. State Kirchhoff’s junction rule. Which conservation rule does this law obey?

3. C: Resistors in series have the same

4. C: Resistors in parallel have the same

5. C: How can we simplify many resistors in series?

6. C: How can we simplify many resistors in parallel?
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7. E: Six 2.02 Volt cells are connected in series. What will be the total emf
produced?

8. E: What will be the emf produced by four 1.50 Volt cells connected in series?

9. E: What will be the emf produced by three 6.00 Volt batteries connected in
parallel?

10.E: What will be the emf produced by the combination of cells below?

+ -+ — = +—

4V 6V 3V

11.E: What will be the emf produced by the combination of cells below?

45V

+ - 25V
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12.E: Solve for the unknowns. Give your answers in reduced fractions.

Given:
V=10V
R, =2Q
R, =40
R; =60

Requivalent =

Ibattery =

What will happen to the current leaving the battery if the number of resistors in

series increases? Will the current increase, decrease, or stay the same?

What will happen to the overall resistance of the circuit if the number of resistors
in series increases? Will the overall resistance increase, decrease, or stay the same?
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13.E: Solve for the unknowns. Give your answers in reduced fractions.

/

+

VB

\

Ri1

N e

R>

Rs

Given:
Vg =10V
Ri=2Q
R, =40
R; =60

Requivalent =

Ibattery =

What will happen to the current leaving the battery if the number of resistors in
parallel increases? Will the current increase, decrease, or stay the same?

What will happen to the overall resistance of the circuit if the number of resistors
in parallel increases? Will the overall resistance increase, decrease, or stay the

same?
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14.E: Solve for the unknowns. Give your answers in reduced fractions.

+ R R, Vg =10V
Rs R, =20
Vi L
R, =40
Rs

V, = I, =
Requivalent = V, = I, =
Ibattery = V; = I =
V, = I, =
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15.E: Solve for the unknowns. Give your answers in reduced fractions.

R:

Rs

{I:l-\/':l-\ V=6V
V, =11V
+ +
748 Vs Vs V; =17V
- - R, =30
R,=10Q
R, 2
L R; =40Q
11= VR -
12= VR =
13: —_
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16.E: Solve for the unknowns. Give your answers in reduced fractions.

R:
I IY 3 Vbattery =10V
R, =1Q
+ R, R4 1
R,=20Q
- VBattery -|- R3 - 3 Q
R; Rs R4_ - 4 Q
& R5 - 5 Q
g Rg =60
Rs
Requivalent = Ibattery =
11 - 12 - 13 - 14, - 15 - 16 ==
V1 - Vz - V3 - V4_ - V5 - V6 -
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17.E: Solve for the unknowns. Give your answers in reduced fractions.

Ri R4
'j Vbattery =30V
+ R]_ == 1 Q
R, =20
Rs R; =30
R, =40
J R5 = 5 .Q.
Ry =60
Re
Requivalent = Ibattery =
11: 12: 13: 14_: 15: I6:
V1= V2= V3= V4_= V5= V6=
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18. E: The image below shows a circuit two resistors X and Y with a resistance R

and two cells with negligible internal resistance. Use Kirchoff’s laws to
calculate the current through each resistor and cell.

[ 1)
=~

2¢

gophysicsgo.com



16

19.C: What is a potential/voltage divider?

A voltage divider circuit is a very common circuit that takes a higher voltage
and converts it to a lower one by using a pair of resistors.
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