Physics 12 Name:

Ultimate Electric Circuits Review Assignment

Key Formulae:
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1.

Which of the foliowing diagrams shows an ammeter correctiy piaced to measure the circuit
current and a voltmeter correctly placed to measure the potential difference across the battery?

A. B.
| |




2.

What is the current through the 10 € resistor in the circuit shown below?

oNwy

!
12V
33 Q
10 Q
68 Q2
A
VVV—
0.11 A
0.37 A
1.2 A
1.7 A

Transformers are commonly used in which electrical device?

A.
B.
C.
D.
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4.

toaster

television set
electric kettle
incandescent bulb

Current is a measure of

oSnQwp»

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.
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5. A 12 V battery transfers 33 C of charge to an external circuit in 7.5 s.

a) What current flows through the circuit? (2 marks)
b) What is the resistance of the circuit? (2 marks)
¢) What is the power output of the battery? (2 marks)

d) The external circuit is most likely to consist of: (circle the correct response)

1. abulb 1. akettle 1ii. a calculator (1 mark)



6.

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)

What will be the reading on a voltmeter connected to the battery terminals?

A. 1.0V
B. 50V
C. 60V
D. 70V



8.
What is the total power dissipated by the three resistors in the circuit shown below?

10 Q

M
24V = 33Q§ ;R

N}
B
<
<

A, 12W

B. 16 W

C. 23W

D. 30W
9.

The current through the 50.0 Q resistor in the circuit below is 0.14 A.

-+ - R,=50.0Q

I=0.14A§ §R4=68.OQ

o
|
|

=
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a) Determine the emf of the battery. (5 marks)



b) Determine the power dissipated in the battery’s internal resistance. (2 marks)
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10.

XY71_°* 1 ~ i1 ~ 11 : 1_° Vi ~ i1 b | Vi 1 : 4 1 a1 1 4 : 1 4
Which of the following combinations of three identical resistors has the least equivalent
resistance?

A. B. JVAVAVﬁ

—NAWN—W— WA

AN — b AN,

R
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11.

An electrical device with a constant resistance draws 0.75 A when connected to a 4.8 V source.
What are the current and power for this device when it is connected to a 6.0 V source?

CURRENT (A) POWER (W)
A. 0.75 3.6
B. 0.75 5.6
C. 0.94 3.6
D. 0.94 5.6




12.

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

P
1

=0.40 W

12.0V —

124
3

Wy

—10 N
=1iv.v

@)

1
T

What is the resistance of R,?

(7 marks)
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13.

Which of the following graphs illustrates Ohm’s law?

AV B. V

I I
C. p D. yp

I I
14.

In the following circuit, what is the terminal voltage of the battery?

— 9 —

. 1
€=8.0V! |
| | 6.0 Q 6.0Q
r=0.70Q! :
| |
2.0Q
A. 69V
B. 7.0V
C. 8.0V
D. 9.0V



15.

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 I SN

Constant Y Constant Y
voltage ¢ voltage ¢
power @ X power @ X
supply supply
BULB X BULB Y BULB Z
A. same same same
B. same dimmer brighter
C. same brighter dimmer
D. dimmer dimmer dimmer
16.
What is the power dissipated in the 8.0 Q resistor in the circuit as shown? (7 marks)
80.0 V R =12.0Q

R, =10.0 Q




17.
The graph shows the light energy E, emitted by a bulb versus time .

E (J) 567 .

48

32
24

16

0 T T 1 T T T —>
0.0 1.0 2.0 3.0 40 50 6.0 7.0

t(s)

a) Find the power output of the bulb. (2 marks)

b) If this bulb is 20% efficient, find the power delivered to the bulb. (3 marks)
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18.

Which one of the following shows the correct placement of an ammeter and a voltmeter to
determine the power output of resistor R,?

A. (A ] B. B
R, gj\b %RI
T 7 <
= =

A
[
2]

L

D. )
C R
1 <
— = A

19.

What is the terminal voltage of the battery in the circuit shown below?

0.50Q 6.00V

MWy

4.00 Q
A. 525V
B. 533V
C. 6.00V
D. 6.67V



20.

In circuit one, resistors and voltmeters are connected as shown. In circuit two, an additional
resistor R, is placed in parallel with resistor R,.

Circuit One Circuit Two
| -
AN A
R R,
= Rz§ g R,== =R
ﬁ
N I W
R, R,

How have the values of V| and ¥, in circuit two changed compared to those in circuit one?

4 v,
A. no change decreased
B. decreased increased
C. increased decreased
D. increased no change




21.

A current of 1.50 A flows through the 40.0 Q resistor.

Rl =6.0 Q
AN,
VvV

V = RqIOOQL
‘ —
|

/\/\/\/

Vv

R,=4.0Q

L=150A

R, =40.0 Q

___/\/\ A !

What is the potential difference of the power supply?

(7 marks)
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22.

Which of the following arrangements would draw the largest current when connected to the
same potential difference? Ali resistors have the same vaiue.

A. A A B. ﬁN\T
._/\Mw_. =wme

23.
What is the power dissipated by the 5.0 € resistor in the following circuit?

10 Q

25V = 30 Q §3OQ

—@

I \/\/ .
5.0 Q
A. 0.56 W
B. 3.5W
C. 6.2W
D. 130 W



consists of an 8.00 V battery and two light bulbs. Each li

ail C b 18 WWO 1

=
95]
=
]
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a
=

5.0 W. Assume that the light bulbs have a constant resistance. Switc

€=8.00V

o

\
®

a) Ifacurrent of 1.50 A flows in the circuit, what is the internal resistance r of the battery?
(4 marks)
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25.

Electricity is transmitted at high potential to

A. operate heavy equipment.

B. maximize current in the transmission lines.

C. minimize the energy lost as heat in the transmission lines.

D. produce alternating currents because they always require high voltages.
26.

Find the current flowing through resistor R, in the circuit shown below.

V=21V
|
|l
1\1=5'0A
R =14Q
4’ ‘7
R,
A. 1.5A
B. 2.5A
C. 3.5A
D. 5.0A
27.

A cell has an internal resistance of 0.50 Q. It has a terminal voltage of 1.4 V' when
connected toa 5.0 Q external resistance. What will its terminal voltage be if the 5.0 Q
resistor is replaced by a 10.0 Q resistor?

A. 0.70V
B. 1.4V
C. L5V
D. 28V



28.

a) Find the value of resistor R,.

A%

(5 marks)

o

R,=500Q

—MN——

R,=10.0Q

[ =240A

‘4444NAAW“"

/\ A A //\ A A
VVV VVV
R,=6.0Q R,
1 =0.60 A

b) Find the potential difference of the power supply, V.

(2 marks)
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29.

The circuit shown below includes two ammeters and two voltmeters. Identify the correct
placement of these meters.

AMMETERS VOLTMETERS
A. L1 1, 1V
B. I, 111 1L, IV
C. I, IV I, I
D. 1, IV LI

30.
A 120 V supply is connected to a heater of resistance 15 2. What must the resistance of
another heater be in order to produce the same power output when connected to a 240 V

supply?

A. 3.8Q
B. 7.5Q
C. 30Q
D. 60Q
31.

What is the voltage of the power supply shown in the diagram?

11=5.0A§R1=3.09 P=12W §I3:3.OA

12V
19V
21V
27V

ooy



32.

The cell shown in the diagram suppliesa 1.80 A current to the resistors R, and R;.

AN AN
VVYV VVYV
R =2.50Q R,=4.00 Q
a) What is the terminal voltage of the cell? (3 marks)

b) What is the emf of the cell? (4 marks)
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33.

Which household electrical appliance consumes the least energy in a typical month?

A. Stove

B. Dryer

C. Clock

D. Refrigerator
34.

What is the power output of the 6.0 € resistor in the diagram?

4.0 6.0 0
A. 36 W
B. 54W
C. 90w
D. 150 W
35.

A 12V power supply is connected to an 8.0 Q resistor for 50 s. How much charge passes
through the resistor?

A. 1.9C
B. 75C
C. 900C
D. 4800C



36.

The cell shown deliversa 1.50 A current to the external circuit and has a terminal voltage of
2.70 V.

| € r=0.20Q !
¢——AN\—s
AAA
VVV
R=180Q

a) What is the emf of the cell? (4 marks)



b) The 1.80 Q external resistance is replaced by other resistors and the current and terminal
voltage are measured in each case. Which graph best represents terminal voltage V'

versus current / as these resistors are changed? (2 marks)
Graph | Graph I Graph Il
Vy Ve / Vr
A | ~
1 1 1

R
Q

(Check one response.)

¢) Using principles of physics, explain your answer to b). (3 marks)
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37.

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.

AN—
C rTT ! D.
|
~@—Hrw -
IR W
L]
o) o @ A
/ N
——
38.
What is the current leaving the battery in the circuit below?
P =60 W
W
120V — P,=60 W P, =60 W

A. 1.3A
B. 15A
C. 2.0A
D. 40A



39.

The circuit shown in the diagram below consists of a 9.00 V battery anda 3.50 W light

bulb.

@ rrsow

- £-9.00V!
1=0.400 A

a) Ifacurrentof 0.400 A leaves the battery, what is the internal resistance, r, of the

battery?

(5 marks)



b) The light bulb is now replaced by a lower resistance (brighter) light bulb
voltage will now be

a
a

p—

LA

less than before.

the same as before.

(Check one response.)

¢) Using principles of physics, explain your answer to b).

. The terminal

(1 mark)

(3 marks)
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40.

Which of the following statements provides valid reasoning for the transmission of electric

energy at high potential?

At high potential there will be low current resulting in low power loss.

P ey S 11 lan liisla Avrsentad sencrrléza g 102 Loz
11 DU LI CULLTIIL 1T SUIUE 11 1ig

puLciiua

A+ sl 1+ <
At g 1 tllClC wl 11 POWCL 1USS.

oOw>

At high potential there will be low line resistance resulting in low power loss.
At high potential there will be high line resistance resulting in high power loss.



41.
What is the terminal voltage of the battery in the circuit shown in the diagram?

€-6.0V |
: |l |
T |l
| r:OQOQE
Wy
R=25Q
A. 0.44V
B. 5.6V
C. 6.0V
D. 6.4V
42.

What is the power dissipated in the unknown resistor R, in the circuit below?

V=580V
F
| n
R
= R=50Q
VW
R,=10.0 Q
—>—\W—
L,=0.10 A
A. 0.30W
B. 1.4W
C. L7W
D. 2.0W



43.

Consider the circuit shown below.

5.0 Q
W
6.0V = = 1000
10.0 Q
a) What is the current through the 7.0 Q resistor? (5 marks)

b) How much charge flows through the 7.0Q resistor in a 30 s interval? (2 marks)



44.

A student connects a power supply to a circuit and measures the potential difference V' at its
terminals and the current / delivered to the circuit.

V (V) 0.0 3.0 6.0 9.0 12.0
I (A) 0.00 0.25 0.50 0.75 1.00
a) Plot a graph of V' versus I on the axes below. (2 marks)
V)
0
0
1(A)

b) Calculate the slope of the line, expressing your answer in appropriate units. (2 marks)

¢) What does the slope of the line represent? (1 mark)
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46.

- 50V
1.0 Q

- - =

021 A

N7 A
V.2 / 1

093 A
1.2 A

Calculate the current through the 6.0 € resistor in the circuit shown.

oCaowmp

40.0 V —

1.1A
20A
4.0A
6.7 A

4.0 Q
M
6.0Q [100Q [150Q
= = =
AV
3.0 Q



47.
In the following circuit, determine the value of resistor R.

~

30Q 6.0
180V = = = s0v
M
R
A 3.2Q
B. 5.2Q
C. 9.0Q
D. 23Q
48,

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 R=10.0Q

P=3.20W

M

0.19 W
34W
3.6 W
60 W

oNwp
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49.

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




50.
Which of the following correctly labels arrows 1 and 2 and polarities X and Y in the circuit
below?

X, Y
| [ ]
1 l l 2
M-
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
51.

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

\%

|y

| n

R, R,
AMA AW
R
Y}

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

CURRENT THROUGH R, CURRENT THROUGH R,
A. increases increases
B. increases decreases
C. decreases increases
D. decreases decreases




52.

What is the power dissipated in the 33 Q resistor in the circuit shown below?

1
1

o
e,

A

VVV
10 Q
2V = 100Q =
=

=

33Q

100
MW

(7 marks)



53.

A power supply was connected to a resistor and a student plotted the graph of current, 7,
flowing through the resistor versus time, ¢, as shown below.

1(A)

10

8

0 5 10 15 20 25 30

()
L)

a) Calculate the area under the graph between t=0s and ¢=30s. (2 marks)

b) What does the area represent? (1 mark)

¢) The same power supply is connected to a resistor of greater resistance. For this new set-up,
sketch a possible graph on the axes below and label it c). (2 marks)

1(A)

10

0 5 10 15 20 25 30
1(s)



Scholarship Questions

9406

When the same supply is connected to two identical bulbs wired in parallel, the current from the

supply is 5.00 A.

O/ R

5.00A

VI

\°o/ R

,E=6.00V

vy 1=3.00A

(10 marks)

Find the internal resistance of the supply.
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55.

The diagram below shows an electrical circuit.

10.0 Q

-

97V —

1
[o2e]
o
)
M
o
o
)
M
N
o
)

Find the potential difference between points x and y.

(12 marks)



Answers:

Sk w =

Sl S

o

W
=
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35.

D

B

B

C

a)44 A b)2.7Q ¢) 53W d)
@)

see solution key

B

B

a) 12vb)0.16 W

.D
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

D

70 Q

A

B

C

26 W

a) 7.6 Wb) 38 W

9Q b)33.0v

11.7v b)12.6 v

36.

37.
38.

39.

40.
41.
42.
43.
44.

45.
46.B
47.B
LA
D
C

48

49.
50.
51.
52.
53.

54.
55.

a) €=3.00 v b) Graph III

¢) If R is increased in value, the
total resistance of the circuit
increases, and the total current I
decreases. There is then a
smaller potential difference
across r so that the terminal
voltage is higher.

D

B

a) r=0.63 Q b) less than before
¢) The total resistance of the
circuit will decrease, therefore
the current through the battery
will increase. More potential will
be dropped across the internal
resistance, therefore the terminal
voltage will decrease.

A

B

B

a)0.20A b)6.0C

b) 12 Q c¢) resistance of the
circuit

A

C

0.95W

a) 180 C b) the charge delivered
c) see solution key

r=0.40 Q

79 v



