1. A 9.0 V battery was recharged with a current of 1.2 A in 1.8 x10*s. How much charge was
transferred during that time?

A.

B.
C.
D

1.1x10'C

2.2x10*C
1.6x10°C
1.9%x10°C

2. Which of the following correctly labels arrows 1 and 2 and polarities X and Y in the circuit

below?
XY
| L ]
1 2
Wy
ARROW 1 ARROW 2 POLARITY X POLARITY Y
A. Electron Flow Conventional Positive Negative
Current
B. Electron Flow Conventional Negative Positive
Current
C. Conventional Electron Flow Positive Negative
Current
D. Conventional Electron Flow Negative Positive
Current
3. Which of the following graphs illustrates Ohm's law?
AV B. V C. v D. v




4.  Current is a measure of

the number of charges stored in a cell.

the amount of energy given to a charged object.

the charge passing a point in a circuit in a given time.
the resistance to the flow of charged particles in a circuit.

SOowp

5. Which of the following relationships correctly applies to the circuit shown below?

Ve = § v,

A. V0:V1+V2+V3
B. V0+V1:V2+V3

C. V0:V1:V2:V3

p. L_1, 1, 1
VO Vl VZ V3

6. In the following circuit, what is the magnitude of the potential difference between X and Y ?

1.5 A V=12V

A. 30V
B. 60V
C. 9.0V
D. 12V



7. A potential difference of 12 V causes 0.35 C of electric charge to pass through a resistor
in 2.6 s. What power does the resistor dissipate?

A 1.6 W
B. 42W
C. 11W
D. 89 W

8. The headlights in a car use 95 W of power. A driver parks her car but leaves the lights on. The
12 V battery has 3.4 x 10° C of stored charge. How long does it take for the battery to lose its

charge?

A. 1.1x10°s
B. 3.6x10°s
C. 4.3x10%*s
D. 2.7x10%s

9. Which of the following household electrical appliances has the greatest rate of energy

consumption?

ITEM VOLTAGE CURRENT
A. Video Camera 6.0V 1.6 A
B. Radio 4.5V 0.45 A
C. Cassette Recorder 6.0V 2.2A
D. Ghetto Blaster 12V 1.4 A

10. Calculate the power dissipated by the 8.0 € resistor in the circuit below.

18V 8.0 Q

L W

16.0 Q

45W
6.0 W
10 W
41 W

TOw>



11. What is the power dissipated in resistor R, in the circuit shown in the diagram below?

33.0 Q
AW
12V =100Q

W >

R, 1=015A
A 0.83W
B. 097 W
C. 18W
D. 28 W

12. A battery whose emfis 6.0 V is connected to a 2.0 Q resistor. The voltage drop across the 2.0 Q
resistor is 5.0 V. What is its internal resistance?

0.40 Q
1.7 Q
24Q
25Q

OSnw>

13. A cell whose emfis 1.5 V and internal resistance is 0.60 €2 is charged by supplying a 0.50 A current
in the direction shown.

[=0.50A

What is the terminal voltage of the cell while being charged?

Sow>
—_— e — O
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14. The terminal voltage of a battery is always less than the emf of a battery when supplying
current in a circuit because of a voltage drop due to

A. the terminal connections.

B. the battery’s internal resistance.
C. heating of resistors in the circuit.
D. heating of the wires in the circuit.

15. What is the terminal voltage of the battery in the circuit shown in the diagram?

R=25Q
A. 0.44V
B. 56V
C. 60V
D. 6.4V

16. When a resistor is added in parallel with the 4.0 Q resistor in the circuit shown below, what
happens to the voltage across the 5.0 Q resistor and to the terminal voltage of the battery?

8.0 Q

;% §4.0Q
L,,,T,, /\M

50 Q
VOLTAGE ACROSS 5.0 Q TERMINAL VOLTAGE
A. increases decreases
B. increases increases
C. decreases decreases
D. decreases increases




17. What is the emf of the battery shown?

|
| _ I
e r=0.50Q
: L M\, ;
|
I=40AY
AW
2.50 Q
A. 20V
B. 80V
C. 10V
D. 12V

18. In the following circuit, what is the power loss in the battery?

A OW

B. o7 W L _____ ® - —————— § 500
C. 50w

D. 52W

R e S
[
o
(e
]
N |

§ 10.0 Q

—_ A
[l

0.58 A

19. A battery provides 3.20 W of power to an external resistance. What power is dissipated as heat by
the internal resistance within the battery?

€-6.0V . ' _
= P=3.20 W
| |

0.19 W
34W
3.6 W
60 W

oSO



20. The diagram below shows part of an electrical circuit.

Rl R4
AW
R3
W< — MW
R, 70A R

What are the magnitude and direction of the current passing through resistor Rg ?

6.0 A towards the left

12.0 A towards the left
2.0 A towards the right
8.0 A towards the right

oow>

21. What happens to the total resistance of a circuit as one more resistor is added in parallel?

The total resistance decreases.

The total resistance increases.

The total resistance becomes zero.
The total resistance does not change.

o 0wy

22. A 12 V battery supplies a 5.0 A current to two light bulbs as shown below.

<

V=12
|y
Il

50A

The power output of one of the bulbs is P; =24 W. What is the power output of the other bulb?

A. 14 W
B. 24W
C. 36 W
D. 60 W



23.

24.

25.

What current flows through the 4.00 Q resistor in the following circuit?

@
' |
emf=6.00 V' —=" |
. ! R, =4.00 Q R, =8.00 Q
r=0.65Q § =
L] |
L
A. 047 A
B. 12A
C. 13A
D. 15A

What is the terminal voltage of the cell in the circuit shown in the diagram below?

L 0.63Q
| Vv :
:.g_:_4L5_Y_:

A. 050V =080 A Y 10.0 Q

B. 35V AW

C. 40V

D. 45V 10.0 Q

M\,

The total resistance between points X and Y is 14.0 Q. What is the value of R?

R
8.0Q
60 Q

W

6.0 Q
8.3Q
10 Q

210 Q

OSowm>



26. Which of the following arrangements would draw the smallest current when connected to a potential
difference? All resistors have the same value.

A W\ B. MA—N—N\—
W WA
C D. A
ANV
ANV

27. The diagram below shows part of an electrical circuit.

R,=11.0 Q
AMA
—>—1  R,=3300Q
I1=60A
R,=67.0 Q

What is the current through resistor R,?

20A
30A
4.0 A
6.0A

oSowp

28. What is the voltage, V, of the power supply shown in the circuit?

.|V
bl

1=20A 120€Q
8.0 Q
Wy 6.0Q
A. 24V
B. 52V
C. 12V
D. 96V -9-



29.. What is the current leaving the battery in the circuit below?

P =60 W

/\AN

120 Vv = P,=60 W P, =60 W

A. 1.3A
B. L5A
C. 2.0A
D. 40A

30. In which of the following circuits is the voltmeter placed correctly to measure the terminal
voltage of the battery, and the ammeter placed correctly to measure the current through the light

bulb () ?

A. @ B. 0
W —
= ® 3
= S
4\/\/\/_
C i | D

-10 -



31. What is the current through the 10Q resistor in the circuit shown below?

SCowp

32. What is the total power dissipated by the three resistors in the circuit shown below?

Caowpy»

0.1T A
037 A
1.2 A
1.7 A

12 W
16 W
23 W
30 W

33Q

66 Q

10 Q

Wy

10Q

24V =/

33Q
92W

=

33. What are the potential differences, V, and V,, in the circuit shown below?

o0 w >

Potential Difference

Potential Difference

v, v,
1.0V 50V
1.0V 6.0V
50V 1.0V
50V 50V

-11 -

=

20V

30V

n=




34.

35.

In the circuit shown below, voltmeter readings are taken when switch S is closed
and open.
V)
S
10 Q
Which of the following is correct? - 0V 10 €
VOLTMETER READINGS
SWITCH CLOSED SWITCH OPEN
A. 20V 30V
B. 30V 30V
C. 40V 20V
D. 40V 30V
A circuit is made from two resistors and a light bulb as shown on the left. A short time later a
copper wire is connected across points X and Y as shown on the right diagram.
I
X : X
o I ®
V=230V | Vr=230V
— 15.0 Q 10.0Q — 15.0 Q 10.0 Q
I
= = =| =
R=21.0 Q | R=21.0 Q
(0 . | (0 !
N Y : N Y
|

What is the current through the light bulb and what happens to the brightness of the bulb when
the wire is connected?

CURRENT BRIGHTNESS OF BULB
A. 0.64 A dimmer
B. 0.64 A brighter
C. 1.10 A dimmer
D. 1.10 A brighter

-12 -

10 Q



36. Switch S is originally open as shown in the circuit below.

A%

How does the current through resistors R, and R, change when switch S is closed?

o 0w >

CURRENT THROUGH Rl CURRENT THROUGH R2
increases increases
increases decreases
decreases increases
decreases decreases

37. If switch S is opened, how does the brightness of each bulb (X, Y, and Z) compare to the
situation when the switch was closed?

S
P o S 8- o P /
Constant Y Constant Y
voltage ¢ voltage ¢
power @ X power X
supply supply
Z

BULB X BULB Y BULB Z
A. same same same
B. same dimmer brighter
C. same brighter dimmer
D. dimmer dimmer dimmer

-13 -



1. a) For the circuit below, what is the terminal voltage of the battery? (4 marks)

L 2
it piaeialy .
E=120V = |
|
| i §IOQ §IOQ
L r=40Q |
s
L

- 14 -



b) If resistor R is added in parallel to the circuit as shown, what is the effect on the

terminal voltage? (1 mark)

@ @

| -

| |

| |

| |

| |

| |

Lo __ |
@ @

D increase
3 no change
D decrease

¢) Using principles of physics, explain your choice for b). (4 marks)

~15-



2. Consider the circuit shown in the diagram below.

V=60V

R, =68 Q

R, =100 Q

._&/\/V_<

R, =33Q

R, =220 Q

a) What is the total resistance of the

circuit?

-16 -

-

R, =470 Q

(3 marks)



b) What is the current through the 100 Q resistor? (2 marks)

c) What is the power dissipated in the 100 € resistor? (2 marks)

-17 -



3. What is the potential difference across the 6.0 €2 resistor in the circuit shown? (7 marks)

V=80V

15.0

§ 7.0Q

W

Wy

§ 6.0

5.0 Q

-18-

9.0Q



4.. A cell has an internal resistance of 0.50 Q. It has a terminal voltage of 1.4 V when
connected to a 5.0 € external resistance. What will its terminal voltage be if the 5.0 Q
resistor is replaced by a 10.0 Q resistor? (7 marks)

-19-



5. In the circuit below, resistor R ;| dissipates 0.40 W. Resistors R, and R; are identical.

P=0.40 W
12.0V —
What is the resistance of R,? (7 marks)

-20 -



6. The circuit shown consists of an 8.00 V battery and two light bulbs. Each light bulb dissipates
5.0 W. Assume that the light bulbs have a constant resistance. Switch S is open.

Lamp A

m__,

|
€=8.00V l
|
: g @ Lamp B
|
|

A
< L

I=150A

a) Ifacurrent of 1.50 A flows in the circuit, what is the internal resistance r of the battery?
(4 marks)

221 -



b) The switch S is now closed.

Lamp A

Q

E=8.00V

@ Lamp B

A

Lamp A will now be

i) [] brighter.
[] the same brightness as before.

|:| dimmer.

(Check one response.)

The battery’s terminal voltage will now be

ii) [] greater than before.
|:| the same as before.
|:| less than before.

(Check one response.)

Using principles of physics, explain your answers to b).

(1 mark)

(1 mark)

(3 marks)

-2



7. The graph shows the light energy E; emitted by a bulb versus time .

E (J) 961
48 -
40 -
32
24 ~
16

8_

0

0.0 1.0 2.0 3.0 40 5.0

a) Find the power output of the bulb.

6.0 7.0
£(s)

(2 marks)

b) If this bulb is 20% efficient, find the power delivered to the bulb. (3 marks)

_23 .



8. A 12V battery from a car is used to operate a 65 W headlight.

a) How much energy does the headlight use in 1.5 hours? (2 marks)

b) What total charge passes through the headlight during this time? (3 marks)

-4 -



¢) What is the total number of electrons that pass through the headlight during this
time period? (2 marks)

9. Two identical light bulbs, wired in parallel to a battery, are equally bright. When one of the
bulbs burns out, however, the other bulb is observed to glow brighter. Using principles of
physics, explain why the battery causes the remaining bulb to glow more brightly. (4 marks)

- 25-



10. What is the potential difference between points X and Y?

12V

@ <

10 Q
Wy

10 Q

100Q =

- 26 -

10 Q

33Q

(7 marks)



