Physics 12 Name:

Ultimate Electric Circuits Review Assignment

Key Formulae:

=L V=IR Vi = EXIr P=VI
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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?
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2.

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

1L - I“S 4 é?6 [
p‘,, 3 12V
33 Q
¢ - 22,1
4 10 Q
1 Tt
+ = 10+ 11 68 Q
5 L AAA
i A 011A e
®) 037 A T"ITYLr
C. 12A
D. 17A 1
T/ :\_l_, - \_’ = O?)q A
3, TR R

Transformers are commonly used in which electrical device?

A. toaster

@ television set

C. electric kettle

D. incandescent bulb
0106
4,
Current 1s a measure of

A. the number of charges stored in a cell.

B. the amount of energy given to a charged object.

@ the charge passing a point in a circuit in a given time.

D. 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?

1-8 3%
~ .&"7)—.9

1 = 49u A

b) What is the resistance of the circuit?

; 1
R: Y T— oz Q.33
L 4

¢) What is the power output of the battery?

P:vT :(1)(gu)=528 U

(2 marks)

(2 marks)

(2 marks)

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

1. akettle 1ii. a calculator

(1 mark)
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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)

Sine bv\\\o bhurns ()u\\'\ o) Q\MTN\‘\‘ NONS
Hhowan  that yunction. ' This meons +he
cur tent N the temaining  bulh increases
Beom T/2 4o T *otal 7 Since  brigntnass
eqmm\é pow&ri an d PZ’ IZQ ) and 1 L\As

 buras out

}ncveasaé) p hes ‘acrfeased.

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

A, 10V
50V
C. 60V
D. 7.0V



8.

What is the total power dissipated by the three resistors in the circuit shown below?
- T oo V=658 T:,658
- Wy

O

L:\¢ e 0- 138,33
R 24V = 339§ ;R vz 19 4z
QYW T -
VEAEX V] T=.nA
A 12W 1 2 2
chx)(\o) ¥ (s28) () 4+ (19 (128.3)
C. 23W
D. 30W
v 1s.g W
9.
The current through the 50.0 Q resistor in the circuit below is 0.14 A. -
i‘:, 453 \/" IQ
R =10.0Q V‘I Hs3v
T -
S A NV, 2 F R,=50.0Q Ly* 193 A
€ i Rz=33-09§ I=0.14A§ §R4=68.OQ
r=0.80€! i ﬁL’--ﬁ‘A \/3-‘—’} ti' g
a) Determine the emf of the battery. (5 marks)

V . ¢-T¢ T . g3 +.ut.21 =, 4534

~

A B To“a\ T

- 4s3 4% = (1.S% v
\}A(’)

Q s VAQ’“’ IV z “.35 "' (.Llsg)('gl) < ‘l\q \/



b) Determine the power dissipated in the battery’s internal resistance

- TR = (193) (%) = 0.16 W

(2 marks)

0101
10.

c 11

Which of the following combinations of three identical resistors has the least equivalent
resistance?

A, B. A —
—AMAANAM— M
MM AN
4 F ]
A

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) \}:T (L
A, 0.75 % 6 % -
B, 0.75 % 56 0\:53 - ¢ b N
C. 094 3.6 ¥ 1<

D.

094 56V

<

(LW - — - .0\?)’_} A
H
'3

U1 = (9(a5) 256

- 6
G



p=1°0
12.
In the circuit below, resistor R, dissipates 0.40 W. Resistors R, and R, are identical. \/ - I ’2

i:.l A
P=0.40 W I " f_
R

12.0V — \ T _:}
2

What is the resistance of R,? (7 marks)
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13.

Which of the following graphs illustrates Ohm’s law?

[ [
14.

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

8:8.ovi__::_i }: —l-Jr’L
| % L 6.00 600 R 76 g
F=0.70 Q! | /

_____

W //'33.-”,
2.0Q
A
R 1= 342+ .3 754
TV tofal
R e A
T Q 3



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
=l

Constant Constant S S

voltage voltage o

power power @ X

\écﬁf‘ supply supply
Vot e }
ar o ety ) mor e ST
'\5)\0>ﬂ°“ ) 0¢5 “H'\(' 0‘“3‘"
Y{ﬁ 005 BULB X BULB Y BULB Z
t ¢ N2 A. same |/ same X same Y So b(‘l ’\(&U”
‘:o “\i“ A\ B. same vV dimmer % brighter )
40 CO(\‘?@ @ same / brighter / dimmer v
.\L’ 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-1200 V|*39.8
| A | CAM
[ |
1l

R, =12.0Q

(2 < L‘L% (L /\/\A/
l V,: 4,3¢ W
Wy

R - Agylo+\T R,=8.0Q
-

) T .V $0
S (S} L= Ve 82 o0 h
R

$ otal

d
DL\:@ -9 W =26 W

nz\



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

E (J) 567 .

.- 4

0 F—F—== r—||||'

0.0 1.0 5.0 3I.O 40 50 6.0 7.0
t(s)
a) Find the power output of the bulb. (2 marks)
P — = _,_._.%2 =~ 24 W
¢ H.S

b) If this bulb is 20% efficient, find the power delivered to the bulb. (3 marks)
. 9\ < 7‘ L| - '} L‘ ~
S 0. . .23 W

p. =

N
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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;?

«R)e )3/ ~R)e
<

A
[
2]

L

I3
=

=

19.

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

-t - -~ B
| |
-
A1 |
| | /
\__ _ _______ |
0.50Q 6.00V T

Ay T -

4.00 Q T



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 ‘
‘—@—‘ _®—| Q&d\ﬂa eq
S AAA L é/\/\/\/é IOM OWC\H
R, R, ‘
. — NS\S‘\N\Q)
- R§?’D - R= =k which 10creage,
o | Ly
", N ovemall current.
W WA

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

v, v, \/\ \«J.\\\ | NCTRQSe
A no change ¥ decreased / u \ J(. ( \
B. decreased ¥ increased owe v, 1855 Chrfen il
@ increased V' decreased J/ 90 +\"r°M3\" R"‘) 5o
D, increased V/ no change ¥ V, wil\ decreage.



21.
A current of 1.50 A flows through the 40.0 Q resistor.
~
1 ' = q- S A

R =60Q \ =

4s v
VvV '
L=150A
V’-:GOV i
o= qum.ogg =R=40.00
|

Cu:rs A Vy =30V

What is the potential difference of the power supply?

- - o460 4
\/“\/\4\’1*\/‘\‘H 2430

|23 v

<

\4 I(;O v

(7 marks)
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22.

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

A. W\/\//\/\/\/ B. ’J\/\/\/_‘
C'__m O_QW\/—NW—’\/\/\ﬁ
" |

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

10 Q

25V = 30 Q §3og

<:

<

<
-

5.0 Q
A. W
C. Zéw )/ / _LL Q//:|S (1
D. 130 W (2// 39 30

(R 104 1S4+45:30
1 .0v.2AS ;%
"t 2 30 /4A
_ 1t e 3.9 W
P:1 Q:(%)U? 5



24. @:\}I

The circuit

t shown consists of an .00 V haffprv and two hohf bulbs. Each hohf bulb di ssipat S
5.0 W. Assume that the light bulbs have a constant resistance. Switch S is open.

LampASN 3 A \/A - %'33
@

>

|
&
L 4

1

|

€=8.00V

o

@LampBSb\)
JIY/-] \/ 23.33

<@
<

I1=150A

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

Lz 1S + 3.5 +327 (4 marks)
|.7.)’.7) - ,‘S(‘-
K '
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25.

Electricity is transmitted at high potential to

A. operate heavy equipment.
. maximize current in the transmission lines.
é 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
Al=50A
’L:L‘(\R] —140 V,zalv
—\Wy
4’ ‘7
R
A. 1.5A \/ a \ y
B. 2.5A
T,:5- 5335 A
D. 5.0A
27.
% &E A cell has an internal resistance of 0.50 Q. It has a terminal voltage of 1.4 V' when
X\O‘\ connected toa 5.0 Q external resistance. What will its terminal voltage be if the 5.0 Q
G—U'Q resistor is replaced by a 10.0 € resistor?

A 0.70V { z VAG+ ]:r
Need L > T =V, 14

D. 2.8V = Vo L _
T -0.28 A

c- 1.4 +(o.18)(.T9) = hsy

new current s T oz \ﬁ: .54 . O.ILIG- v -f-T-
| )



28.

a) Find the value of resistor R,. (5 marks)
\Y
I
L
R,=500\, 20 v Al=240A
A 3
V/\V/\V
1:1%A R,=10.0Q
e M —
A A A A A A
WA—My V, = 0)24) s 2y
R,=6.0Q R,
[ =0.60 A
b) Find the potential difference of the power supply, V. (2 marks)

’g 1 (b ‘F(PS‘\"
k) Uz oakid 33y
o) Qm’t\r\ ‘Oresnc\z\&s /V\\AS\' (0{ 9 v) SO ...
o 5 (o)(e) + . e(Q,)
Q. -9
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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. LI X I, IV
B. LI « IL, IV
@ LIV v I, 11
D. LIV % L 11

30.
A 120V 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? L
A. 3.8Q P \’ - (3 =V
B. 7.5Q YL ‘<

30 Q

(8
C. 1
‘609 P-Gco W O\Zy-_i'-\() - ¢p (L
YRV
What is the voltage of the power supply shown in the diagram?

|y yd C
[ )

Z
<

<
¢

2

P=12W
I: A

~7



32.

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

| r=050Q |
o VW—e
. |
L.g A Ly A
AN ANNA
VVYV VVYV
R =2.50Q R,=4.00 Q
- L .
V= HS v \/1‘7..3\,
a) What is the terminal voltage of the cell? (3 marks)
b) What is the emf of the cell? (4 marks)

NV -Hsv+IAy T v

Ab
\'33 \/ " € - T_,;'
{,Qpb - 1.7 +(l.%)(\¢) ol 1P S A"

"
<
.
—
-
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33.

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

A. Stove

. Dryer

@ Clock
D. Refrigerator

34.
What is the power output of the 6.0 € resistor in the diagram? /L \/ 1

.
113,9,:34
v}

1 l
4.0 6.0 &
A,_36 W\
T

(B, 54 W) 1

D 150% P17 =) (¢)zsH W

D. 150 W o=

35.

A 12V power supply is connected to an 8.0 € resistor for 50 s. How much charge passes

through the resistor?

A 1.9C '(.' u(‘_:\:
3 [ @ s

\j:’L'(L
/-()/ 'D_:\/._l-SA

v S
D = (I.S)(qo) - 19 C



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 !
e AV\—e
s Ay
MWW\
7
poisoa S A
a) What is the emf of the cell? \/ > a,:) \V; (4 marks)

\/AQJ: ')./-} v

_ I.
\/Mb: C-Tr £ VA»6+
¢ - 234 5(a2) =30 v



Via - T

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 V7
versus current / as these resistors are changed? (2 marks)

Graph | Graph Il Graph 11l

v, v,

- | ~
1 1 1

™ Nenal T

I_l Ul l)ll 1

[[] GraphII

Graph III
(Check one response.)
¢) Using principles of physics, explain your answer to b). (3 marks)

\/%"E'T—r A T \NCreases

TS‘ 10T re ase Y (E 13 f'on'S"‘G(\'l‘)) O\f\c]

\/ decreases.
)
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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 (63) ?

A —
PN e
| 1
| | I U I,
_® | | I_,\/V\/ | : | |
A — W
Lo ]
sSa O
——
38.
What is the current leaving the battery in the circuit below?
P =60 W
W
120 Vv == P,=60 W P, =60 W

A. 1.3A P - v T - P ) I
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. P - \/I

~

1.

@) ressow

| T &=2.00V: V:8.19S v

[=0.400 A

a) Ifacurrentof 0.400 A leaves the battery, what is the internal resistance, r, of the
battery? (5 marks)

VO\J”“@“ Ar“? across internel pesistor

musk be A5 v

V=1 15 62 (L
A (W = T 7 T



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

less than before.
|:I the same as before.

("] greater than before
(Check one response.) (1 mark)
¢) Using principles of physics, explain your answer to b). (3 marks)

\Qu-&r €5 s)\'o\;\u MNONS \O\,JQJ' “'o‘\‘o\\

reavsfona. This wmeans ool current

Wwi\ tncrease . Sinc ‘

v - ¢ -T1¢ (€ and ~ afe constont) X Ve
&b '

1

|, \ocreases, decressad
Y A{b

9801
40.

Which of the following statements provides valid reasoning for the transmission of electric
energy at high potential?

A+ Lol 1 41, < T1ha lhich A o ldia v 2aa il aa e Ao
Al lllgll l)ULCllLlal LIICIC willl vl lllgll CurIclit ICbultlllg 111 llléll PUWCL 1UDD.
At high potential there will be low line resistance resulting in low power loss.

@ At high potential there will be low current resulting in low power loss.
P ey S Arn xxril teteniad e
9/ 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?

v -1 . €-cov
T T

1-56 29714
T AN

:’11; 5.6VV) \/A(b: ?. -T_r - G —(ZQ'L)('“L)

D. 6.4V
V -5 (C v
42. Ae

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

V=580V

i V: -
\/x‘ Ugv Rx§ R1=5.(}£¥ k“\_‘ - \//_
Ay R

R,=10.0 Q I:J(a;,“LA

1,=0.10 A




43. ({/

Consider the circuit shown below. Q

5.0 Q
Wy— K -672
! l\,\ \I:).“J y JL

L
T L R
f Rt

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)

/(\é .53 A

(I\"S

1

T\\{. Q.U\(S'Q(\\‘ \\(\‘\'\\_Q \O.._(\/ (-Qj,\\c)tv{' “4 /L:

"
~
)
>

The C.\A('\'Qf\)( i A A g 82006

b 1:=8 5 Q:L¢t: (q,o)('so)i c.oC
.t



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) 0.0 3.0 6.0 9.0 12.0
I(A) 0.00 0.25 0.50 0.75 1.00
a) Plota graph of V' versus / on the axes below. (2 marks)
\L
pd

(V) jd V=LK

) //

/

(=]

0N« & e 1.0 I 2§

I(A)

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

WERY
= = |\
= 1 0

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

cetdhona v Al cwent



15.0 Q

B. 027A /J:,\/T ;.}———/ - 0.3l
C. 0.93A T = Y
D. 1.2A Qr
46.
Calculate the current through the 6.0 Q(’ resistor in the circuit shown.
6 v
4.0 Q
uh WA
N 6.0Q [10.0Q
40.0 V — |’l\'§ §
M
0!ty
l I l
2\ JA : +
AREARTANE
C. 40A ]
D. 6.7A
O S T |
T (R
_\«




47.

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

:ICA
18.0V = =5 §zgt T :-0.83/4
M
) T - ¥34(§
\3 v | A =%
. 3.20 1:1‘5/\ T SA
C 900 0V .
D. 23Q s Y. )
N T “accor it

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?

[ 1:.5¢S}
= e ViSEC
oo g Eateredl
T3 =T R
& 36w V:0C-65.65:0.39v

D. 60 W { F::
08 g TR poyr(ayise) =AU

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

consumption? p ,‘

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 ‘ —/‘
@ Ghetto Blaster 12V 1.4 A &~ b \ 36! 5




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 y ~ Conventional Positive [/ Negative /
Current
Electron Flow onventiona Negative Positive
X Current X 8 Y X
C. Conventional /|  Electron Flow V/ Positive ./ Negative /
Current
D. Conventional\/ Electron Flow v Negative Positive
Current
51.
Switch S is originally open as shown in the circuit below.
\%
|
| n
Rl RZ
M A
R
W,

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

CURRENT THROUGH R, CURRENT THROUGH R,

increases X increases V/

increases decreases

A.
B. X

@ decreases increases v
D. v

decreases

decreases ¥
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52.
What is the power dissipated in the 33 Q resistor in the circuit shown below? (7 marks)

Need T

NLTYN Jdv

2V = 1000 =

‘ = 330
ufl 1;,0 (Lz'v
&M

! | 5
/: 1/\0.0{'7{’)&,/ 30.07 J\L

/)
Q . 19430073 40 = 500903 N
¥ otal

T % .oy
T 0%

=

\V/ S(L-2u-120 Ry :r- . R 072
. ‘oo-‘\’ (4} "39 - - '
in 20

carrent n YH L s 0,24~ 07T = 16s A
p-1- () (%) = 092 L



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.

I(A
(A) 10
8
6
4
2
0
0 5 10 15 20 25 30
t(s)
a) Calculate the area under the graph between t=0s and ¢=30s. (2 marks)
Az Low- (’60)(0 - 190 A-s
b) What does the area represent? (1 mark)
- Q - é; L '
:]:-'_.a &-I Greas 5 CI’\O\FZ}

€

¢) 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)

S amL VOHW OV UQ
Q\ \NCfea 5y . / Pf’)ra\f"\

;T dzcreasts )

0 5 10 15 20 25 30
1(s)



Scholarship Questions

When a nower sunnlv whaoce emfic 6 00 V i connected to a licht hulh 1t delivergs a R 00 A current
VVIICII a pUWUL SUpply wilUsSU Uil 15 U.UVU VIS5 CULHICUICU WU a 1igilt UuUlU, 1L GULIVUIS d J.UV £1 VUllVIIt.

When the same supply is connected to two identical bulbs wired in parallel, the current from the
supply is 5.00 A.

= M—

y[=3.00A YI=5.00A

Find the internal resistance of the supply. (10 marks)
. . S
Tn cir wit | ) V1

Q:(j_;'?__(\.
T g

1(\ c'\rcu’\\' 1) QT

@ C o+ Q:1 i -\—‘n{s s & St\,)sl'im./ P‘U‘H‘ QC\V\«\"W‘ @

@F +g:\\7_

by -1
> by

F’

9 e
& -1 -2

-

,\)Ow aClC’.

-2 4

~.4 Lr : O.LUJJLJ

19}

L
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55.

The diagram below shows an electrical circuit.

10.0 Q
. YY)
9.7V = 800 1200=7.00
y
15.0 Q%
Find the potential difference between points x and y. (12 marks)

11
¢, s
R - 10439 ° 12.9Y ¢
.
VN
AR VR ' oN
L 0.696 A o e
.

=03 -¢49L - 234 v
) Par&\\Q\

Cureent Y= 13: v - 2 : 0. 1245

Y 21
Vo _(0.ma)(#) - 0.%3 v
T

Toral DY‘D(o: Cagt. g1 = 3.8 Vv



Answers:

Sk w =

Sl S

o

W
=
Bl NORINONvESRINONON®!

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



