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Electricity and D.C. Circuits
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

30 In lerms of energy iransfer W and charge g, whal are the definiions of potential difference (p.d.)
and edectromative force (e.m.L)7?

_p-.:!. e.m.f.
B 2 Wiy
c| w '
D Wi Wy

3 What is the unit of resislivity?
A Om? B Om’ cC 0 D Om

32 The resistance of a themistor depends on s temperature, and the rmesistance of a
light-dependent resistor (LDR) depends on the illuminaton.

Linder which conditions will the resislance of both a thermistor and an LOE be highast?

] themistor | LOR
A highast temparature higheasl illumination
B highest temperatura lowest illumination
C lowest lemperatureg highest illumination
ST TS | lowest Bumansiion
1
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33 The resistors P, O and R in the circuit have equal resistance.

P

The battery, of negligible intermal resistance, supplies a total power of 12W.
What is the power dissipated by heating in resistor R?
A 2W B 3w C 4w D BwW
34 In deriving a formula for the combined resistance of three diferent resistors in seres, Kirchhofl's
laws are used,

Which physics principle is imvolved in this derivation?

A the conservation of charge

B the direction of the flow of charge is from negalve o positive
C the polential diference across each resistor is the same

D the current varies in each resisior, in proporion to the resistor valua

35 A source of emf of 9.0mV has an internal resistance of 6.012,
It is connected across a galvanometer of resistance 3001
What will ba the current in tha galvanometes?

T B 200pA C o 15mA D 25mA
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36 In each armangement of resistors, the ammeter has a resistanca of 201

Which arrangoement gives the largest reading on the ammeter when the same potential difference
is applied betwesn points P and Q7

F. B
150
10 20 | ]
o H_ Hr)o —t (A
P Q . T a
20
c ]
142
o+ +H—(A)1e o A o
P a p | e | a
20} 20

37 What are the correct descriplions of a y-ray and a [i-parlicle?

y-ray ' f-particle
A high-speed electron eleciromagnetic radiation
B elaciromagnetic radiation halium-4 nuclaus
c eleciromagnetic radiation high-speed alectron
D high-speed ebectron helium-4 nucleus

May/June 2010 (12)

30 The resistance of a thermisior depends on s temperature, and the resistance of a
light-dependent resistor (LDR) depends on the illumination.

Under which conditions will the resistance of both a thermistor and an LDR be highest?

thermistor LOR
A highest lemperature highest illumination
B highest lemperalure lowest illumination
c lowest temperature highest illumination
D lowest lemperature lownest illumination
3
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J1 The curreni in the circuif shown is 4.8 A,

R
x :I Y
What is the direction of flow and the rate of flow of electrons through the resistor R?
direction of flow rate of flow
A XtoY 3.0 x 10"
B XtoY 6.0« 10"s™
c YioX 3.0 = 10"s™"
D YtoX 6.0 x 10"

32 Which component has the [-V graph shown?

filameanl lamp
light-dependent resistor
semiconductor diode

20 O mm &

thermiator

I

L
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33 A copper wire is cylindrical and has resislance R.
Wihial will be the resistance of a copper wire of twice the lengih and twice the radius?
R R

A — B - cC R D 2R
4 2

34 A relay is required fo operate 800 m from s power supply. The power supply has negligibla
imternal resistance. The relay requires 16.0% and a current of 0.60 A to operate,

& cable connects the relay to the power supply and two of the wires in the cable are used to
supply power 10 the relay.

The resistance of each of these wires B 0.00200) per metre,

Whiat is the minimum oulpul e.m.f. of the power supply?
A 166V B 184V C 208V D 293V

35 The diagram shows par of a circuit,

405
16062
o—a
12081
What is the total resistanca of the combination of the three resistors?
A 320140 B 2400 C 1900} D BDO
5
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36 The diagram shows an arrangemant of resistors.
100
xo
1012 10102
Yo
1042

What i the tolal electrical resistance between X and Y7

0o m P

D

less than 14}

between 141 and 104}
between 1052 and 304}
400

AT I the circull below, P s a8 polentiomater of total resistance 10 0 and Q iz 8 fixed resistor of
resistance 10 {1 The battery has an emf of 4.0V and negligible internal resistance, The
voltmeter hes & very high resistance,

% L
FI
A i ®
40V a
T
I

The slider on the polenticmater is moved from X to Y and a graph of volimeier reading V' is
plotted against slhidar position.

Which graph would be obtained?

+6018 - 375 2833 www.chempraxis.com.my
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A B c D
v v v V
’ ! -\ ] / "
24 2+ 2 2
0 0
X L X L ¢ x b ;i X ¥
slider position slider position slidar position slidar posibion

October/November 2010 (12)

30 Which elecirical component is represanied by the following symbc!?

A adiode

B a polentiometer
C arasistor

O

a thermisior

31 When there is no currant in a wira, which stalament about the conduction alectrons in that wira
is comect?

A Electrons in the wire are moving totally randomidy within the wine.

B Egual numbaers of elecirons move at the same speed. bul i opposite directions, along the
wire,

G Mo current is lowing therelore the slectrons in the wine ane stationary.
D Mo current is flowing therefare the electrons in (he wire are vibraling around a fixed painl.
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42 A high-resistance vollmeter connected across a battery reads 6.0V,

When the battery i connecled in seres with a lamp of resistance of 1042, the voltmeter reading

falls to 5.6,

Ywhich statement explainsg this observation?

A The eleciramative force (e.m.f.) of the battery decreases because more work is done across
its imternal resistance,

Tha e.m.f. of the battery decreases because work is done across tha lamp,

The potantial diference (p.d.} across the battery decreases becausa maore work is done
across its imernal resistance.

D The p.d. across the battery decreases because work is done across the lamp.

33 A battery of em.f. 12V and internal resistance 2.0 is connecied in seres with an ammeter of
negligible resistance and an extemal resisior. External resistors of various different values are

used,

Which combination of current and resistor value is not cormect?

12v
2.00
H———

rairrent i axtarnal rasision
valua/
A 1.0 10
B 1.4
c 1.5
D 1.8

+6018 -375 2833
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34 A wire PQ is made of three different materials, with resistivities o, 20 and 3p. There is a current [
in this composite wire, as shown,

P 2p 3p
I
— @ P — —

P Q

Which graph best shows how the polential V along the wire varies with distance x from P7

A B

35 The diagram shows part of a circuit

6.00) 4.010)
4.00

[ ]

3.040 6.0
o o - 0

4.0402

L 4
6.00) 400

What is the resistance batween the points P and G due to the resistance nebwork?

A 130 B 400 c 100 D aro
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30 The diagram shows a potentsal Oviger circun

output
volitage

Tha light level increases.

o]

What is the effect on the resistance of the light-dependent resisior (LOR) and on the oulput

woltage?
resistance
ofthe LDR | “iput vollage
A decreases decreases
B decreaseas increasas
= increases decreases
D increases increases

AT Three resistors, with resistances A, /; and R, are connecied in series and are found fo have a
combined resistance of 500 2. When connecied in paraliel, the combined resistance is found o

be 501

Which values will cormaspand to these resulis?

Ay i Rl Ry i1
A 160 160 BO
B 200 200 100
c 225 225 a0
K] 230 230 40

+6018 -375 2833
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31 A copper wire of cross-sectional area 2.0mm” camies a current of 10A.
How many electrons pass through a given cross-saction of the wire in ane second?
A 10«10 B 5010 C 63<10" D 31x10%

32 A batlery B marked 9.0,
What doas this mean?

A& Each coulomb of charge from the batlery supplies 3.0J of electrical energy io the whole
circuit,

B The batiery supplies 9.0J to an external circuit for each coulomb of charge.
The potential difference across any componeni connecied io the battery will be 5.0,
There will always ba 9.0Y across the battery terminals.

33 The graphs show possible current-vollage (I-V) relationships for a filamenl lamp and for a
semconducion diode.

P Q R 5

=

0 v 0 W 0 W 0

Which row best specifies the comect -V graphs for the lamp and the diode?

semiconducion

filarmeat Amp o

2 O m >
8 0 m 7
w 3o w3

11
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34 The resistance of a matal cube is measured by placing it batween two parallel plates, as shown,

The cube has volume V and is made of a material with resistivity p. The conneclions 1o the cube
hawe negligible resistance.

Which exprassion gives the eleclrical resistance of the melal cube bebween X and ¥'7

i
A F’V} B oV* G 'r—’. D 'I:
3 TE

35 The diagram shows part of a cument-carrying circuil. The ammeter has negligible internal

resistance,
1.00Q
200
———{ (A
50A 50A
500
What is the reading on the ammeter?
A 07A B 13A C 15A D 17A
12
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36 Four resesiors of egual value are connactad as shown,

O o

Hoer will the powers 1o the rasistors change whan resistor W s removed?

A The powers to X, ¥ and £ will all increase.

The power to X will decrease and the powers to Y and Z will increase.

B
C  The powar to X will increase and the powers to ¥ and Z will decreasa.
D

The power to X will increase and the powers 10 Y and 2 will remain unallesed,

3T Im the circuit shown, XY is a length L of uniform resistance wire. Ry and Rz are unknown resisions.
J 15 & sliding contact that joins the junction of By and Rz to points on XY through a small signal

lamp S.

&

R, R

-

-

iV, . /
T daterming thie ratio v af the potential differences across Ry and B, a point is found on XY a

which the lamp is off. This point is al a distance x from X,

¥
What is the value of the ratio v—‘ 7
2
|
A L B X s
X L X

|

a |

13
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33 A gylindrical pieca of a soft, elecincally-conducting material has resistance B, It is rolled oul g0
that its length is doubled bul its volume stays constant,

What is its new resistanca?
A % B R c 2R D 4R

34 A source of eleciromotive force (e.m.lL) E has a constant internal resistance r and iz connecied to
an extemnal vanable resistor of resistance R,

HAs R is increased from a valus below rto a value above r, which statement is comect?
A The terminal potential difference remains constant.

B The current in the circuit increases.

C The em.l. of the source increases.
(8]

The largest output power is obtained when R reaches r.

35 Which graph best represents the way in which the current [ through a thermisior depends upon
the potential diference V across il?

A B c D

14
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36 Safety on railways is increased by using several electrical switches.

In the diagram, switches P, Q, R, S and T control the current through a green lamp.,

-1

P Q
0\ \
3 X
R TN
e S | green lamp
T
I—\_
Which row does not allow the green lamp to light?
P Q R 5 T
A chosed closed closed cpen closed
B cloged CpEn cloged closed open
c closed open open closed closed
D apen CipEn chosed opern chosed

37 The diagram shows a fixed resistor and a light-dependent resistor (LDR) in series with a constant
low-vollage supply,

74
—

When the LDR is in the dark, the fixed resistor and the LDR have the same value of resistance,

Light is shone on the LDR.

¥ihat happens (o the polential differences across the two companenis?

15
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8
p.d. across resistor p-d. across LDR
A dacraased increased
B increased decreased
c no change increased
D no nhangu decreased

38 The diagram shows a d.c. circuit.

What is the resistance betwean the points P and O dee to the resistance network?

A 04711 B 210

May/June 2011 (13)

31 A battery i marked 3.0V,

What doas this mean?

C 31040

A Each coulomb of charge from the baltery supplies 3.0J of electrical energy o the whole

circuit.

The baltery supplies 2.0.J fo an external circuit for each coulomb of charge.
The potential difference across any component connedied to the batlery will be 8.0V
There will always be 9.0V across the battery terminals.

32 A copper wire of cross-sectional area 2 0mm? camies a curent of 10A.

How many elecirons pass through a given cross-section of the wire in one second?

A 1.0=10 B 50=10°

C 8.3=10"

D 31=10%

+6018 -375 2833
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33 Four resisiors of equal value are connected as shown.

How will the powers to the resisiors change when resistor W is removed?

A

B
c
D

The powers to X, Y and Z will all increase.

The power to X will decrease and the powers to Y and £ will increase,

The power 1o X will increase and the powers to Y and Z will decrease.

The pawear 1o X will incraase and the powers to Y and £ will remain unaltarad,

34 The graphs show possible cumeni-woltage (I-V) relationships for a filament lamp and for a
samiconducior diode.

I

FI|
Iy

Q

Y 0

L

R

5

=

v 0

Which row besi specifies the correct -V graphs for the lamp and the diode?

fikarment lamp Emrﬁamré:;uutur
A P R
B P 5
C a R
¥ Q £

+6018 -375 2833
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35 The resisiance of a metal cube is measured by placing it between two parallel plates, as shown,

The cube has volume V and is made of a material with resistivity o The connections to the cube
hawe negligible resistance.

Which expression gives the electrical resistance of the metal cube batween X and ¥?
1 i

A pv? B oV’ c £ D A

v e

36 In the circuit shown, XY iz a langth L of uniform resistance wire. R, and R; are unknown resistors.
J is a sliding contact that joins the junclion of B, and R to points on XY through a small signal
lamp 5.

F"1'1 H'.E
s -

V. N AL
To dedermine the ratio v of the potential differences across R, and R;, a point is found on XY at

]
which the lamp is off. This point is at a distance x from X.

Vv
What is the value of the ratio 1.-"_1 7
2

a L B
X

r-|:|-e
o
'-|
E

18
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37 The diagram shows parl of a cumeni-carrying circuil. The ammeter has negligible internal
resistance,
1011
20153 :
o.0A 5.0A
2.1l

What is the reading on the ammeater?

A DTA B 13A C 15A D 17A

October/November 2011 (11)

34 Which of the equations that link some of the following terms is cormect?
polential differance (p.d.) v
current
resistanca
chargea
ENergy
power

T MDA ™

=

lima

19
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35 Which staternent is not valid?

A Currant is the speed of the charged particles that carry it.

B Electromotive force (e.m.f) is the energy converied o elecincal energy from ofher forms, per
unit charge.

C The potential difference (p.d.) between two points is the work done in moving unit charge
from one point o the other.

D The resistance batween two points is the p.d. between the two points, per unit curment.

36 A cell of em.f. E and internal resistance r is connected in seres with a switch 3 and an external

resistor of resistance &
p. E |! 0
S

The p.d. between P and O 15 V.

When S is closad

A Vdecreases because thera is a p.d. across R,
B Vdecreases bacause there isa pud. BCROSSE

C vV ramains tha same because the decrease of p.d. across ris balanced by the increasae of
p.d. across R.

0 Vremains the same because the sum of the p.d.s across rand R is still equal to E.

20
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37 A cell, two resistors of equal resistance and an ammeter are used to construct four circuits. The
resistors are the only parts of the circuils that have resistanoe,

Im which circuit will the ammeter show the grealest reading?

A B

| }:

F — R

c D

} L 1
—®o—} !

38 Three resisiors of resistance K, 2R and 3R are connected in parallel
"

1
2R
R

—E_J—

Using I o reprasant the currant through the resistor of resistance R, which row represants tha
relationships between the cumrents through the resistors?

21
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regisior resistance
R 2R iR
A ! $I |
B [ 3 oI
C I §1 Ly
D r 21 3

39 The diagram shows a polential divider circult designed to provide a variable output p.d.

Which row gives the available range of oulput p.d.?

rhaxEmum aufput A NEALATY S paul
A 3ov 0
B 4.5V 0
c 9.0V 0
D 9.0V 4.5V

22
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33 The graph shows the variation with potential difference (p.d.} of the current in a lamp filament,

currenl

p.d.
Which statement explains the shape of this graph?
A As the filament femparaiure rises, elecirons can pass more easily through the fitamant.
B It takes time for the filament to reach ils working temperature.
C  The power oulpull of the flameant is proportional to the squane of the current in il
o

The resistanca of the filament increases with a rise in temperature.

34 Two elactrically-conducting cylinders X and ¥ are made from the same material.

Their dimensions are as shown.

X ¥
o}l | ) EDI
B
2L

The resistance of each cylinder is measured between iis ends.

VWhat is the ratio f8SIStance of X

resistance of
A 2 B ! c 1 p 1
1 1 2 4
23
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35 A power supply of elactromotive force (eemuf) 12V and inlernal resistance 2 02 is connected in
sanas wilh a koad rasistor. The value of the load resistor is varnied from 0,50 to 400

Which graph shows how the power P dissipated in the load resistor varies with the resistance of
the load resistor?

A B

P /—\ P

0 1 2 o 1 i} 1 2 3 4
resistance of boad /(2 resistance of koad /{}
G ¥}
[ = P
| T T T 1 I T T T 1
[} 1 2 3 4 (i} 1 2 3 4
regigtance of load {2 resislance of load /(3

36 Each of Kirchhofl's lws is linked o the conservation of a physical guantity.

Which physical guantities are assumed to be conserved in the formulation of Kirchhoffs first law

ard of Kirchholl's second law?
Kinchhoff's Kirchhoff's
first fanw second law
A energy charge
B ey iR
C charge anargy
D PRI BNERTY

24
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37 The diagram shows a polential divider circuit which, by adjustment of the contact X, can be usad
io provide a vanabde polential difference batween the tarminals P and .

Tk

What are the limits of this potential difference?
A ODand5V B Oand 20V C Oand 25V D 5Vand25V

38 A constant 60V d.c. supply i3 connected acrass two resistors of resizstance 400k and 200k

B0
d.c. supply
O o

200 kil

400 kD2 200 k(]

What s the reading on a volimster, also of resistance 200 k(), whan connacted across the
200 kL2 resislor as shown in the diagram?

A 12V B 15V C 20v D 30V

October/November 2011 (13)

34 Which statement is not valid?
A Current is the speed of the charged particles thal carry it

B Electromotive force (e.m.f) is the enangy converted (o electrical energy from other forms, per
unif charge.

C  The potential difference (p.d.) between two poinis s the work done in moving unit charge
from ane point o the other,

D The resislance betaeen two points [s the p.d. between the o points, per unit currenl,

25
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35 Which stalement about electrical resistivity is cormect?

A The resistivity of 8 material iz numerncally equal to the resistance in ohms of 3 cube of that
matarial, the cuba being of side lenglth ona metre and the resistance being measured
between opposite faces.

B The resistivity of a material is numerically equal o the resistance in ohms of a one metre
length of wire of that material, the area of cross-section of the wire being one square
millimetre and the resistance being measured between the ands of the wire.

C The resistivity of a material is proporlional o the cross-sectional area of the sample of the
material used in the measurement.

D The resistivity of a material is proportional to the kength of the sample of the material vsed in
the measuramaeant.

36 A cell, two resistors of equal resistance and an ammeter are used o construct four circuits. The
resisions are the only parns of the circuits that have resistance,

Im which circuit will the ammeter show the greatest reading?

A B
| |
- e B = S B
®
c D

26
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38 A

Thres resistors of resistance R, 28 and 38 are connected in paralial,

R

— 11—
2R

e s I S S
aR

—] —

Using [ to represent the current through the resisior of resistance R, which row represaents the
relationships between the curments through the resistors?

resistor resistance

R 2R iR
A I 51 31
B I if I
c I LI &
D I 21 3l

cell of em.f. E and internal resisiance ris connected in seres with & swilch 5 and an exiemal

resistor of resistance R,

The p.d. babweaen P and O s V.

VWhen 5 is closed,

A
B
L

V decreases because there is a p.d. across R,
V decreazes because there is a p.d, across r,

V remains the same bacause the decrease of p.d. across ris balanced by tha increasa of
p.d. across R,

V remains the same because the sum of the p.d.s across rand R is siill egual to E.

+6018
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38 Which of the eguations that link some of the following terms is comect?

potential differance (p.d.) v
curmant
resistance
charge
enargy

powar
kime

T Mmoo &3~

e

4= 2
I;n‘
5.0k /1 kit

o

Vhich row gives the available range of output p.d.?

maximism outpu

minirmum owtpul

g2 O m P

3.0V
4.5V
9.0V
2.0V

0
0

0
4.5V

+6018 -375 2833
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33 Thers iz a current of 10md, in a conductor for hall an hour,
How much charge passes a point in the conducior in this tima?
A D03C B 5C C 18C b 300C

34 An iron wire has length 8.0m and diameter 0.50mm. The wire has resistance R,
A sacond iron wira has length 2.0 m and diamealas 1.0 mm.

What is the resistance of the second wire?

ki B 2! C o D R
16 B 2
35 The diagram shows a imple circuil
>
~. 11
H

Which statement is corract?

A When switch 5 is closed, the electromotive force (e.m.f.} of the battery falls because work is
done against the internal resistance of the batlery.

B When switch 5 is closed, the e.m.f. of the battery falls because work is done against the
rasistance R.

€ When swilch S is closed, the potential difference across the battery falls because work is
done against the intermal resistance of the batlery.

D When swich 5 |s closed. the potential difference across the batlery falls because work s
dane against the resistance R,

29
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36 [In the circuit below, the ammeter reading is I and the volimeter reading s V.

] o

®

L

T

When the switch is closed, which row describes whal happens o T and ¥?

I v
A decreasas decreasas to zemn
B increases decreasas to zero
c increases stays the same
D stays the same Increases

AT A potential divider consists of a light-dependent resistor (LOR) in series with a variable resistor of
resistance R. The resistancea of the LOR decreases when the kght level increases. The variable
rasistor can be sat at either high resistance or low resistance.

+10 Y O————

by

.

A

LOR

ot
voltage

V]
1

oo

Which sifuation gives the largest cutpul voltage?

30
+6018 - 375 2833 www.chempraxis.com.my



N.
':'ZC"_ "HEMPRRHIS
>

LimYC
light lewval al LDR R
A high high
B high low
c o high
D ey low

38 The circult below has a current [ in the resistor R.

O o

210 AM

R I
What must be kmown in order to determine the value of [7

A emlf of the power supply
B resistance of resistor 5

C Kirchholf's first law

D Kirchhoff's second law

May/June 2012 (12) & May/June 2012 (13)

32 When will 1C of charge pass a point in an ebectrical circuit?
A when 1A moves through a polential difference of 1V
B whan a power af 1W is usad for 15
C  when tha current is 5mb for 2008
D when the current is 10A for 10s

31
+6018 - 375 2833 www.chempraxis.com.my



A,
RHEM PRAHIS
s .
LimYC

33 Two copper wires of the same length but differant diameters carry the same currant.
Which staterment about the flow of charged pariicles through the wires s comact?

A  Charged particles are provided by the power supply, Therefore the speed al which they
travel depands only on tha voltage of the swpply.

B The charged particles in both wires mowe with the same average speed because the current
in both wires is the sama.

C Tha charged particlas mowve faster throwgh the wire with thea larger diametar because there is
a greater valume throwgh which to flow.

D Tha charged particlas mowe fastar through the wire with the smaller diamater bacauwse it has
a larger potential difference applied to it.

34 A power cable X has resistance R and carries curmant .

& sacond cabls Y has resistancs 25 and Games curment 1 |

2
Vihiat i the ratip PEVSr desipaladin ¥
power dissipated in X
A B 1 c 2 D 4

S

2

35 The dagram shows a circurl with four voltmeter readings V, Vi V; and V¥,

W i
! ‘
A, Y
i R
l'——{f"ﬂ—
v,
| O
'—Ii}—L
[ ZR
— ¢
..III]
O
32
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Which equation ralating the vollmeler readings must be trua?
V=1 +1h+ 1

VeVl +

Wy = 2(Vz)

V-1i=W

o 0D m P

36 A light-dependent resistor (LOR) is conneclad in seres with a resistor R and a battery.

T
e
LDR
B A
R
-

Tha resistance of the LDR i aqual 16 the resistance of R whean no light falls on the LDR.

When the light intensity falling on the LOR increases, which statement is comect?

The current in B decreasas.
The current in the LDR decreases.

Thea p.d. across R decreases.

o 0o = P

The p.d. across the LDR decreases

AT The diagram shows the circuit for a signal to display a green ar a red light. It is confrolled by the
swilch 5,

?—l

T béack X

The signal is some way from S to which it is connected by a cable with green, red and black
wires, Al the signal, the green and red wires are connected to the corresponding lamp and the
black wire is connected o a terminal x o provide a commen return. The arrangament is shown
cormecly connecled and with the switch sat to lluminata the rad lamp.

During maintenance, the wires at the signal are disconnected and, when reconnected, the black
wire 5 connecled in emor to the green lamp (ferminal g) instead of terminal x. The red wine (S
connected correctly (o its lamp and connections al S remain as in the diagram,

33
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é green g ®G

12V . i @F!_.

] g |

When the system is tested with the switch connaction to the red wire, what does the signal show?

A the green lamp illuminated normally

B the red lamp illuminated normally

C i red and green lamps both illuminated normally
D e red and green lamps both iluminated dimily

38 Four identical resistors are connecied in the three networks bolow,

1 2 3
—
L
e S o -r T T
1 —
| I | —1
Which arrangement has the highest (otal resistance and which has the lowest?
highest lowest
A 1 2
B 1 3
c 3 1
D 3 2
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October/November 2012 (11)

33 A cylindrical wire of length 10m and diameter 2.0mm has a resistance of 0.05010.

From which matanal is the wire made’?

material resistivity [ {2 m
A bronze 1.6 = 107
B michroma 1.6 = 10"
C sitver 1.6 x 107
D zinc 6.3 x 10°®

34 The [-V characteristics of two alectnical components P and Q are shown below.

2.0
IMA |

1.5+

10 |

%

i I 1
40 60 B0

Wiy

0.5+

Which statermant is corract’?
A Piz aresisior and Q is a filament lamp.
The resistance of Q) increases as the cument in it increaseas,

For a curent of 1.9 A, the resistance of  is approximatedy half that of P,

g2 0O m

For a current of 0.5 A, the power dissipated in Q is double that in P.
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35 In a fire glarm sysiem, a thermistor T has a resistance of 200041 at room emperature. Its
resistance decreases as the temperafure increases. The alarm is triggered when the potential
difference between X and ¥ reaches 4,5,

12y

-

T 150142
E' X ¥

What is the resistance of the thermistor when the alarm is triggered?

A 900 B 15002 c 2500 D 13000

A6 A network of electrical components is connected across a battery of negligible internal resistance,
as shown,

_I_
i
——e—

®

The rasistance of the variable resistor is increasad.

What is the effect on the readings of the ammeter and voltmetar?

ammtar wolimizter

decreasas inCreasas
increases decreases
unchanged | decreases

o O @ P

unchanged increases

36
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|| 1

|| | I |
C - - - |
® T ¥

E

.

—®

The contact T is placed on the wire and moved along the wire untid the galvanomater reading is
zero, The length XT is then noted,

In order to calculate the potential difference per unit length of the wire XY, which value must also
be known?

A the emf of the cell E,

B the em.tf of the cell E;

C the resistance of resistor R
D the resistance of the wire XY

October/November 2012(12)

34 The graph shows the variation with length ! of resistance B for two wires X and ¥ made from the
same material,

20T T T A
pia HHHEHHHH .'::i!,a-'r":":f
U R
WA AT Y
: EEE;:,.-*:.EEE.F..;-E‘E'?T|:.E:
e T :
et
'u N | 1 T 1 T
0 0.2 0.4 0.6
Ifm
37
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What does tha graph shaw?

A oross-sectional area of X = 2 = cross-sectional area of Y

B resistivily of X = 2 = rasistivity of ¥

when equal lengihs of X and ¥ are connected in series to a baltery,
power in X = 2 = power in Y

D when equal lengths of X and ¥ are connected in parallel 1o a batiery,
current in X = 2 « currenl in Y

35 A cell of internal resistance 2001 and electromotive foree (e.m L) 1.5V s conmected (o a resislor
of resistance 30100

What is the potential difference across the 3.000 resislor?
A 15V B 12V C 0oav D 0BV

36 A 1000 rasistor conducts a current with changing direction and magnitude, as shown.

. . s

current/ &

]
l tima

=1 S

What is the mean power dissipated in the resistor?
A 100W B 150W C 250W D 400W

38
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37 The ammaeter reading in the circuit below is 1.

+ =
—g Q—

e
ey T

Another circuit containing the same voltage supply, two switches, an ammeter and bwo resistors
each of registance R, is shown,

+ T
Q—
®
R S, .
-.r._,.,,--""_"
S\ .
= Tt
Which row is not comect?
ammeeker
S 52 raading
A closed cloged I
B closed cpen I
C apen closed I
D opean open { 0
39
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38 A hight-depandent resistor B has resistance of about 1 MO in the dark and abowt 1 k) whan
illuminated. It is connected in series with a 5 ki) resistor to &8 1.5V cell of negligible internal
resislance.

1.5V

}

R’
-

Skil ",&

The light-dependent resistor is llluminated (in an otherwise dark room} by a flashing light

Which graph best shows the variation with time § of potential difference V¥ across RT
Vi A Visd # Wi ¢ Vi o
158 1.5 H 1.5 1.5
0 0 N 0 H
! f I i

October/November 2012 (13)

32 Which values of current and resistance will produce a rate of energy transfer of 16Js'7

currant / & resistancal/
A 1 4
B 2 a8
c 4 1
] 16 1

33 A copper wire is stretched so that its diameter is reduced from 1.0mm o a uniform 0.5 mm.
The resistance of the unstretched copper wire is 0.2(2.

VWhat will be the resistance of the stretched wire?

A D40 B 080 C 180 D 320

40
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34 Four slalements aboul polential difference o eleciromolive force are lisled,

—-

B W B3

It inwalves changing alecirical anangy into olhar forms.

It involves changing other energy forms into electrical enargy.

It is the energy per unit charge to move charge right round a circuit.

Il is the work done per unit charge by the charge moving from one padnt b anather.

Which statements apply to polential difference and which apply to electromotive force?

potential difference | electromotive force
F. 1and 3 2 and 4
B 1 and 4 2and 3
c 2and 3 1and 4
(#] 2 and 4 1and 3

35 The diagram shows a four-terminal box connected to a battery and two ammeters.

The currenis in the bwa meters are idenfical

Which circuit, within the box, will give this result?

A

g N T

()

N . -}

]
m——d

P20

B

3

D_

n—

4

c (n]

1 3 1 3
o Jo
o—0

2 4 2 4

+6018 -375 2833
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36 In the circuil below, P is a potentiomeler of total resistance 104} and Q is a fixed resistor of

resistance 1002 The battery has an e.m.f of 4.0 and negligible internal resistance. The
voltmeter has a very high resistance.

1 x
P -
mv:I: I\r
o
B

Tha slider on the potentiometer is moved from X to Y and a graph of voltmeter reading V' is
plotted against shider position,

Which graph is abtainad?

A B
v f v 1
44 4=
X ] \
1] 0
# slider position * % slider position ¥
C D
lII'II [ lLlll o
4 4=
2= 24
0 X k) . X Y
slider pasition slider positon
42
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37 The diagram shows a resistor network, The potential difference across the network is V.

Ry

o I

H,
; —
o——>
_?_

Is the equation shown betow correct for the network?

¥= J‘1.||R1 + ‘”R; + R}:I

A Yes, it correctly combines two series resistors with one paraliel resistor, and comectly uses

Ohm's Law.

B Yes il correctly combines bwo parallel resistors with one senies resistor, and comectly uses

Ohm's Law.

C Mo, because it should read V=1 + (1/R; + 1/R; + R

D Mo, becauss the terms 1/8: and B have differant units and cannot be added.

May/June 2013 (11)

32 A power supply of electromotive force (e.m.f.) 12V and internal resistance 2.0 is connected in

series with a 130 resistor.

130

What is the power dissipated in the 13() resistor?
A 83W B 96W C 10W

D 1MW

43
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33 When a battery is connected to a resistor, the battery gradually becomes warm. This causes the
internal resistance of the batlery to increase whilst its e.m.l. slays unchanged.

As the internal resistance of the baltery increases, how do the terminal potential difference and
the outpul power change, if at all?

tormingl potental | o1 pouer
A decrease decrease
B decrease unchanged
C unchanged decrease
DO unchanged wnchanged

34 Tha principles of conservation of which two quantities are associated with Kirchhoffs first and

second laws?
first law second law
A charge Bnergy
B charge voltage
c energy charge
D voltage charge

35 A circuit is sal up as shown, supplied by a 3V battery. All resistances are 1 kil

What will be the reading on the voltmeter?
A O B 05V c 10V D 1.5V

44
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38 The diagram shows an incorrectly connacted circuit. The ammeter has a resistance of 0,10} and
the volimeter has a resistance of 1ML,

OF

1 K40}

z

Which stateameani is cormect?

The ammeter reads 2 maA,.
The ammeter reads 20 A,
The woltmeter reads fero.

o o m B

Thie valtmetar reads 2.

37 A 12V battery Is in series with an ammeter, a 203 fixed resistor and a 0=104) variable resisior, A
high-resistance voltmeter is connecled across the varkable resistor

12Y

201

The rasistance af tha variable resistor is changed from zero to its mawsmum valwa.

Which graph shows how the poatential difference (p.d.) measured by the vollmater varies with the
currant measured by the ammatar?

A B C D

p.d p.d. p.d. p.d.

=]

0 current 0 curmant o current current

45
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32 A power cable has length 2000m,. The cable is made of twelve parallel sirands of copper wire,
each with diamater 0.57 mm.

What is the resistance of the cable? (resistivity of copper = 1.7 = 10%00m)

A 00140 B 150 C 140 D 1861

33 A low-voltage supply with an e.m.f. of 20% and an internal resistance of 1.541 is used o supply
power 10 a heater of resistance 6,562 in a fish tank.

What is the power supplied o the water in the fish tank?
A AW B 50W C 53w D &2w

34 Afilament lamp has a resistance of 1800 when the current in it is S00ma,

What is the power transformed in the lamp?
A 45W B S50W cC Sow D 1400W

A5 Two wires P and Q made of the same materal are connected to the same alecincal supply.
P has taice tha langth of 0 and one-third of the diamater of Q. as shown in the diagram.

¥

= ¥
L'_-.
i
21
Q :M
- =
[
- ourrentin P
Whal is the ratio ———— —
currant in G
2 2 1 1
B B = 2
3 o < & = 18
46
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36 A 12V battery Is in series wilth an ammeler, a 202 fixed resistor and a 0= 1041 variable resistor.
High-resistance voltmeters P and O are connected across the variable resistor and the ficed
resistor respectively, as shown.

12V

| i
i1
0-1040 203
v
W
P

| S
&0
Y/
Q

The rasistance of the varable resislor is changed from its maximum value o zar.

Which graph shows the variation with current of the voltmeter readings?

&
voltmetar O
reading

voltrrseter
reading

G - i
curment current

voltmeter 1
reading Q

I 9
voltmeter
reading

=
L]
%] o
=
=
|

i
=

currant cLirrEnt
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AT Five resistors are connecled as shown.

2010

GO0

— A

T.040
PR

8.050

—L 1

8.0L0

_

What is the total resistance between P and QF

A 0250 B 06810

C 4000

D 160

38 Im the circuit below, the reading Vr on the volimeter changes from high 1o low as the temperature
of the thermistor changes. The reading ¥, on the voltmater changes from high to low as the level

of light on the light-dependent resisior (LDR) changes.

hl 1

N, 1 |
- ;;,— y

T T

The readings V; and V| are both high,

What are the conditions of tamperaiure and light level?

+6018 -375 2833

temparature light level
A, low how
B low high
c high low
D high high
48
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31 Twocells X and Y are connected in series with a resistor of resistance 9.0(2, as shown.

9.0

Cell X has an electromotive force (e.m.f.) of 1.0V and an internal resistance of 1.002, Cell Y has
ane.m.f. of 2,0V and an internal resistance of 2.0().

What is the current in the circuit?
A 025A B 017A C 0.10A D 0.083A

32 The circular cross-sectional area of a metal wire varies along ils lengih. There is a current in the
wirg, The namrow end of the wire is at a reference potential of zero

— = _H_‘E-IJI'}I'E'I'II 5
¥y zarn
potental

——

Which graph bast représents the wvariation with distance x along the wire of tha potential
difference V' relative to the reference zero?

B B
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33 The graph shows how current [ varies with voltage V for a fameant lamp.

5_

Since the graph is nol a stralght line, the resistance of the lamp varas with V.

Which row gives the commect resistance at the staled value of V7

ViV RIt}
A 2.0 1.5
B 4.0 3.2
c 6.0 1.9
D 8.0 0.9

34 An alectric power cable consists of six coppér wires ¢ surrounding a steel core 5.

A length of 1.0km of one of the copper wires has a resistance of 1002 and 1.0km of the steel core

has a resistances of 100¢0.

Whal iz the approximate resistance of a 1.0km length of the power cable?

A 0B110 B 160

c

16042

D 8100

+6018 -375 2833
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35 The diagram shows a length of track from a model rallway connected lo a ballery, a resistor and
a reday coil.

resistor

relay cail C——1 railway track ]

With o train present, there is a curment in the relay coil which operates a switch to turn on a kght,

When a train occupies the section of track, most of the current flows through the wheels and
axles of the frain in preference to the reday coil. The switch in the reday turns off the light

Why is a resistor placed between the batlery and the frack?

A

B
c
[¥]

to limit the heating of the wheels of the train

o limit the energy lost in the relay coil when a train is present
to prevent a short circuil of the battery when a train is present
o protect the relay when a train is present

36 A 12V batlery is in senas with an ammalor, a 2102 fixed resistor and a 01040 vaniable resislor. A
high-resistance volmatar is conneded across the fixed rasistor.

12

E 21}

0-104

The rezistanca of the variable resistor is changed from zero to s maximum value.

Which graph shows how the potential difference (p.d.) measured by the voltmeter varies with the
currant measurad by the ammeter?

+6018 -375 2833
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A B

p.d. p.d.

C
) N
(i -
0 current

Q - Q -
current current

[=]

p.d.

cumrent

37 In the circuit shown, the battery and ammeter each have negligible resistance

12V

R

The following combinations of resistors are placed in turm between the lerminals X and Y of the

Gircuil.

Which combination would give an ammeler reading of 8A7

52
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October/November 2013 (11)

i3

3s

The diagram shows an electric circuit in which the resistance of the external resistor is 28 and
the internal resistance of the sourca is R,

Whal is the ratio _POWer In extemal resistor .,

pawer ininternal resistance

A B c 2 D 4

1 1
4 2

Two lamps are connecied in seres o a 250V power supply. One lamp is rated 240V, B0W and
the other is rated 10V, 2.5W.

Which statement most accurately describes what happens?

Both lamps light at less tham their normal brightness,
Both lamps light normally.
Only the B0'W lamp lights

o 0 @ ®

The 10% lamp blows.

The wire of a healing element has resistance R The wire breaks and is replaced by a differant
wire,

Data fior the original wire and the replacement wire are shown in the table.

: resistivity
length | diameler | of matal
ariginal wire i d o
replacement wire I 2d 20
WWhat is the resistance of the replacemeant wira?
1 B R
A . B 5 cC R b 2
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36 In tha circull below, P is a potentiomeler of tolal resistance 1040 and Q is a fized rasistor of
rasislance 100 Tha batlery has an electromotive force (em.f) of 4.0V and negligibla intarnal
resistance, The voltmeter has a very high resistance.

X L

e O)
4.0

—-.-:"..-— L]

B

The slider on the polentiometer is moved from X to Y and a graph of voitmater reading V is
plotied against slider position,

Whisch graph would be oblained?

A B c o
o o ok v o
i s “\ -i _/ i
2 2 2= 24
0 0
X Y X Y y X ¥ . x Y
slidar position slidar position slider position slider position

37 A 20 resistor and a 40 resistor are connected 1o a call,

202 S0

] ] o
x b

Which graph shows how the potential V varies with distance batwean X and ¥7?

A B

54
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| 1 I 1
x Y x Y
38 Four resistors of resistance B, 2K, 3R and 4R are connected to form a nehwork,

A battery of negligible internal resistance and a volimater are connected o the resistor netwaork
A5 showwm,

The volimeter reading is 2V.

What is the electromotive force (e.m.0.) of the battery?
A 2V B 4V C a8V D 10V
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33 The diagram shows an electric circuit in which the resistance of the external resistor Is 2R and
the internal resistance of the source is R,

What is the ratio W i'_' gx;en)al.(ﬁislq ?
power ininternal resistance

A B 1
4 2

c 2

34 Two lamps are connecled in series o a 250V power supply. One lamp is rated 240V, B0W and

the other is rated 10%, 2.5W.

Which statement most accurately describes what happans?

A Both lamps light at less than their normal Brightness,

B Both lamps light normally.
€  Only the 60W lamp lights.
D The 10V lamp blows,

35 The wire of a heating element has resistance R, The wire breaks and is replaced by a different

wire,

Data for the original wire and the replacemeant wire are shown in the table.

. resistivity
length diameter | o )
original wire / d o
replacement wire { 2d 2p
What iz the resistance of the replacement wire?
B B R R
A i B > c D 2
56
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36 In the circuit below, P is a polentiometer of total resistance 105 and O is a fixed resistor of
resistance 1001 The batbery has an eledromotive foree (emul) of 4.0 and neghgibbe internal
resmstance, The voltmeter has a very high resistance,

X L

Y I GD
4.0

- —— Q

o8

The slider on the potentiometer s moved from X to ¥ and a graph of voltmeter reading V is
plotied against shider position

Which graph would be obtained?
-1 B c D
Vv Vo o v
G y q\ ﬂ _/ %
2- £ 2= 2=
0 1] 0 o
& b X i § X ¥ X Y
slidar positicn shidar position slider position slider poaition

37 A 200 resistor and a 4 €3 resistor are connected fo a cell,

20 4.0}
—— — ——
X !

Which graph shows how the potential V varies with distance between X and Y7
A B
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c D

38 Four resistors of resistance R, 2K, 3R and 4R are conneciad to form a natwork.

A battery of negligible intemal resistance and a volimeler are connected 1o the resistor nebwork

@5 shinwn
ar
I
i 4R (u:j ‘ } 2R
R
= —
The valtmeater reading s 2V,

What is the electromotive foree (e.m L) of the battery?
A 2V B 4V C &YV D 10V

October/November 2013 (13)

32 The current in a component is reduced uniformly from 100mA to 20 mA over a perod of 8.0s.

Whalt iz the charge that flows during this ime?
A 160mC B 320mC C  480mC D 640mC
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+6018 - 375 2833 www.chempraxis.com.my



A,
RHEM PRAHIS
s .
LimYC

33 An slectric current is passed from a thick copper wire through a section of thinner copper wire
before entering a second thick copper wire as shown,

| I
CLIFTE] — e m
COpper wira thinner COpPEr wire
COPEET Wil e

Which statement abouwt the current and the speed of electrons in the wires is correct?

A The current and the spead of the alectrons in the thinner wire are bath less than in the thicker
COppar Wires.

B The current and the speed of the elecirons is the same in all the wires,

Tha current ia the same in all the wires but the speed of the electrons in the thinner wire is
gresater than in the thicker wires,

D The currant is the same in all the wires but the speed of the alecirons in the thinnar wira is
less than in the thicker wire,

34 An electrical device of fied resistance 2011 s connecled in semes with a varable resistor and a
battery of electromotive force (e.m.f.) 18V and negligible internal resistance.

16

200
device

What is the resistance of the variable resistor when the power dissipated in the electrical device
is 4.0W7

A 1602 B 360 C 440 D &00

35 A copper wire is cyindrical and has resistance R.
What will be the resistance of a copper wire of twice the length and twice the radius?

R R
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37 In the crcuil shown, tha resistance of the thermislor decreasas as lemparatune increases.

LimYC
de. © M P
SUpply
|v
+ o
Q
Which graph shows the variation with Celsius temperalure & of polental difference V' betwean
points P and G 7
A B c (]
i : \ v / v
I:hr{I iilh nl] il LI-'.ZI tilh ﬂl} r]‘h
38 A 20V d.c. supply is connecled 1o a cirewit consisting of five resistors L, M, N, P and Q.
L M
— —
T\ drop
q%
M drop
P Q
— —

20 rise

Thera i5 a patential drop of 7V across L and a further 4V potantial drop across M.
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What are the potential drops across M, P and O7

polential drop | potential drop | potential drop
across MV across PV across Qv
A a 7 13
B 13 7 13
c 13 11 a9
D 17 3 7
May/June 2014 (11)

30 Two electrically-conducting cylinders X and ¥ are made from the same material

Their dimensions are as showmn,

X Y
DIC;) E‘DI| ) ﬁ
A

The resistance between the ends of each cylinder is measured.

What is the ratio feSistance of X ,
reststance of ¥

A."—E B ! c D

1 1
1 2 4

31 A battery, with a consiant internal resistance, is connected to a resistor of resistance 25011, as
shown

25041

The currant in the resistor is 40mdA, for a time of 80 5. Dunng this ttme 6.0J of enargy is lost in the
internal resistance.

What are the energy supplied to the external resistor during the 60 and the e.m.l. of the battery?
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energy/J em.l/Y
A 2.4 2.4
B 24 75
c 24 10.0
D 24 125

32 Which symbol represents a component whose resisiance is designed o change with
lemperature?

A, B c 1]
e Ly
=% —B = m——
33 In the crcull bedow, a volimeter of resistance By and an ammeter of resistance R, ane used o

measure the resistance B of the fixed resistor,

+

—_ i

Which condition is necessany for an accurate value (o be oblained for R
A Ris much smaller than Ry
B Rismuch smaller than R
C R iz much greater than R,
0 R is much greater than Ry,
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34 In the drcuil shown, all the resistors are identical and all the ammelers have negligible
rasistanca.

—
|
I
a—
—

b i
The reading on ammeler A, is 064
What are the readings on tha athar ammatars?
reading on reading on reading on
ammeter A, 0A | ammeter AsfA | ameeter Ay 1A
A, 1.0 0.3 0.1
B 1.4 0.6 02
c 1.8 0.9 0.3
D 2.2 1.2 0.4

35 The polential difference across 8 componant in & clrouit is 2.0V,

How many electrons must fow through this component in order for it o be supplied with 4.8.J of
energy?

A 26x10" B 15x10" C 30x10" D 60x10"

36 What is the total resisiance between points P and Q in this network of resisiors?

80 B}

o
—
16102
16102 16102
80 219
F —
A B} B 181 C 240 D 320
63
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30 A battery of electromotive force (e.m 1) Vand negligible internal resistance is connected (0 a 1k
rasistor, as shown.

1 kLE
——
- op
Voo
—_— falm]

A student attempls o measure the polential difference (p.d.) between points P and O using two
woltmielers, one at a time. The first volimeter has a resstance of 1 k0 and the second valtmeter
has a resistance of 1 MOL

What are the readings of the volimeters?

reading on voltmeter reading on voltmetar

with 1k} resistance with 1 MI2 resistance
¥ V
o 2 2

Vv

B 3 V
¥
C v -
D v V

31 A copper wire IS 1o be replaced by an aluminium alloy wire of the same length and resistance,
Copper has hall the: nesistivity of the alloy,

What is the ratio Uli!ll'l'lﬂ'uﬂi'l:}lfallﬂl'gl'wll'ﬂ_ ¥
diametar of copper wiré

A JZ B 2 c 22 D 4
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32 The diagram shows an electric pump for a8 garden fountain connected by an 18m cabla fo a
230% maing electrical supply.

230
mains

pump

18m

The performance of the pump is acceptable if the potential difference (p.d.) across it is al least
218Y. The cunent throwgh it is then 0.83 A,

What is the maximum resistance par metre of each of the two wires in the cable if the pump is 1o
perform acceplably?

A 0400m™ B 0800m" cC 1.30m’ D 1.40m’

33 Cell ¥ has an e.m.f. of 2.0V and an intermal resistance of 200 Call ¥ has an e.m.f. of 1.6V and
an internal resistance of 1.201. These two cells are connecled o a resistor of resistance 0,801, as

shown.
call X
2.0
2010
—
—
0.80
1.6Y
| 1.20)
cell Y
What is the current in cefl X7
A 010A B 0504 C 0.50A D 1.0A
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34 In the circuit shown, a light-dependent resistor (LOR) is connecled to two resistors B and Ra
The patential difference (p.d.} across Ry is Vy and the p.d. across R; is V: The cument in the

circuit is [,

Which statemant abouwt this circust is comrect?

A The current I increasas when the light iMensity decreases.
Tha LDR is an ohmic conducior.

The p.d. Vi Increases when the light inlensity decreases.

o O m

The ratic ? is indapandant of light intansity.

2

35 A power supply and a solar cell are compared using the polentiometer circuil shown.

powar supply

2,000
WY - (5
.
P L ‘0
40.0cm
’;'r galvancmeter
solar cefl

The e.m.f. produced by the solar cell is measured on the polentiomeater.

The potentiometer wire PQ s 100.0 cm long and has a resistance of 50002 The power supply
has an e.m.f, of 2,000 and the solar cell has an e.m.f. of 5.00mY,
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Which resistance B must be used so that the galvanometer reads zero when PS = 40.0cm?

A 30500 B 7a5L1

C 050

36 In the cireult shown, all the resistors are identical.

D 105582

AR

W

o E—

_ [

@

._|'

A

'I_..‘

The reading on voltmeter V', is B.0% and the reading on woltmeter V. is 1.0V,

What are the readings on the other voltmeaters?

resading on reading on
waltmeter V'V | voltrmeter W,/
A 1.5 1.0
B 3.0 210
c 4.5 3.0
2] 8.0 4.0

37 The diagram shows a light-depandent resistor {LDR) and a tharmistor forming a potential divider.

4
L
4
1

Lnder which set of conditions will the potential difference across the thermisior have the greatest

valua?y

+6018 -375 2833
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ifurnination temparature
A ficrw lionw
B high I
C I high
D high high
May/June 2014 (13)

33 Two wires P and O made of the same material and of the same length are connected in paralial
to the same voltage supply. Wire P has diameter 2mm and wire Q has diameter 1 mm.

What iz the ratio ﬁmﬂl_'fi >
current in G

1
A 7 B

P | =i
L]

34 A call has an electromative forca (amd.) of BY and interal resislance K. An astarmal rasisior,
alzo of resistance R, Is connected across this cell, as shown,

cell

Fower P is dissipated by the external resisior.

The call is replaced by a differant cell that has an e.m.f. of BV and negligible internal resistance.
What s the new power that is dissipated in the extamal resistor?

A 0.5P B P c 2P D 4F
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35 The diagram shows a low-voltage circult for heating the water in a fish tank,

|

power

weey B L LT I

|- heater

The heater has a resistance of 3.00. The power supply has an a.mf. of 12V and an internal
rasistance of 1.04.

Al which rate is energy supplied to the heater?
A 2Tw B 36w C 48w D 64w

36 The diagrams show the same cell, ammeler, potentiomeater and fixed resistor connecled in
diffarent ways.

I
©, tn\' N T-S s

The distance d betwesn the sliding contact and a paricular end of the potentiometer is varied.
The current measured i= then plotied against the distance d.

For which two circuits will the graphs be identical?
A WandX BE WandVY C Xand¥ D YandZ
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37 What is the cument in the 4040 resistor of the circuit shown?

A zero B 0134 C 0.25A D 0.50A

38 A battery of negligible internal resistance is connected to a resistor network, an ammeter and a
swilch 5, as shown.

4 80 .20}

8 2810}

Whean & is open, the reading on the ammeter is 250 mA.
Whan & is closed, what is the change in the reading on the ammetear?
A 10TA B 1.32A C 190 mA D 440mA
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30 B,, B: and Bsy are threa identcal lamps. Thay are connected 1o a batlery wilh 2ere inbemal

resistance, as shown.
B,
71
switch

g,

i

Initially the switch iz closed. The switch is then openad and lamp Bx goes oul,

What happens 1o the brighiness of lamps By and B; when the switch is openad?

brightrness of brightness of
lamp B lamp Bz
A decreasas decreases
B decreases increases
c increases decreases
D increases increases

31 A battery is marked 8.0

What does this mean?

A Each coulomb of charge from the battery supplies 9.0J of electrical energy to the whole
CAFCUN

The battery supples 9.0J to an external circult for each coulomb of charge.
The potential differenca across any componant connecled to the batteny will ba 8.0,
Thare will always ba 8.0V across tha battery terminals.
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32 A pencil is used to draw a line of length 30cm and width 1.2mm, The resistivity of the material in
the pendil is 2.0 = 107°(2m and the resistance of the ling is 40 k(L

What is the thickness of the line?
1.25 « 107"%m

1.25 « 107 m

1.25x 107" m

125« 107%m

= T+ B

33 A conductor consists of three wires connected in series. The wires are all made of the same
metal but have different cross-sectional areas. There is a curment I in tha conductor.

= conductar Y
! I

e

Paint ¥ on the conductor is at zera potantial.

Which graph best shows the variation of potential WV with distance along the conductor?

v
A
o} —= disfance
b
v
B
“-u..________‘_‘_
0f e —= distance
X Y
b
- —_—l—l_
i) distance
x Y
v
]
1] ] » distance
Y W
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34 The graph shows how the electric current I through a conducting liquid varies with the potential
difference V across it.

At which point on the graph does the liquid have the smallest resistance?

! D
I c ®

0 v

35 The combined resistance Ry of two resistors of resistances R, and R conmnected in paralkel is
given by the formula shown.

1 1 1

- . P

R‘r Ry R
Which statement is used in the derivation of this formula’?
A The currents through the two resistors are equal

B The potential difference across each resisior is the same,

C The supply current is split bebween tha two resistors in the same ratio as the ratio of thair
resistances.

D The ictal power dissipated is the sum of the powers dissipaled in the bwo resislors
separalely,

36 In the polentiomeler circult shown, the reading on (he ammeter s Zero.

o

5

sliding contact
—] r —

f
i

uniform n'ietal Wire

The hight-dependent resistor (LDR) i then covered up and the ammeter gives a non-Zero
reading.
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Which change could return the ammeter reading to zero?
A Decrease the supply voltaga.

B Increase the supply vollage.

C Move the sliding contact to the left.

D Maove the sliding cantact to the righl

AT Six resistors, each of resistance R, are connected as shown,

p
h_.-ﬂ
-{
Thir combned resistanos 5 66 k.
What iz the value of B7
A 11k B 18ki: G 22k D 36k

October/November 2014(12)

30 By, B; and B; are three identical lamps, They are connected 1o a battery with zero internal
resisiance, as shown

B,
awilch

T o=

B,

|
|

Initiaily the switch is closed, The switch is then opened and lamp B, goes out,

What happens 1o the brightness of lamps By and B: whan lhe switch is opened?
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brightness of | brighiness of
lamp B lamp B3

A decreases decreases
B decreases Ncraases
c increases decregses
] increasas increases

31 A battery is marked 2.0V

Vhat does this mean?

A Each coulomb of charge from the battery supplies 9.0J of elecirical enargy to the whole
circut.

The battery supplies 9.0J to an external circuil for each coulomb of charge.
The potential differenca across any component connected o the battany will be 8.0V,
O There will always be 9,0 across the batiery terminals,

32 A pencil is used to draw a line of langth 20 cm and wadth 1.2mm. Tha resistivity of the material in
the pencil is 2.0 « 107 (2m and the resistance of the line is 40K

What is the thickness of the line?
A 1.25<10"m
B 1.25x10"m
C 1.25«10"m
D 1.25x10"%m
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33 A conductor consists of three wires connected in series, The wires are all made of the same
metal but hawe different cross-sectional areas, There is a current [ in the comductor,

X conductor ¥
) I

——— e

Paint % on the conducior is at zero potential.

Which graph besi shows the variation of potential V' with distance akong the conductor?

v
A
o 1 distance
Y
W &
B
1] w1 B [
X b i
lul L
c 1
i) dislanc
x b
W [
o
0 |+ distance
X b
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34 The graph shows how the electric current I through a conducting liquid varies with the potential
difference V across it.

Al which point on the graph does the liquid have the smallest resistance?

) D

0 v

35 The combined resistance Ry of wo resisiors of resistances Ry and R connected in parallel is
given by the formula shown,

b e &
Ry R R
Which stalement is used in the derivation of this formula?
A The currents through the bwo resistors are equal,
B The potential difference across each resistor is the sames.

G The supply current is split between the wo resisions in the same ratio as the ratio of their
resistances,

D The iolal power dissipated is the sum of the powers dissipated in the two resistors
separaiely,

36 In the potentiometer circuit shown, the reading on the ammeter is Zero,

-

4

sliding contact
L f | —

uniform metal wire

The light-dependant resistor (LDR) s then covered up and the ammeler gives a non-zero
reading.

Which change could retumn the ammeter reading to zera?
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Decrease the supply vollzge.
Increassa the supply voltage.

Move the sliding contact to the laft.
Move the sliding contact to the right.

g o m e

37 Six resistors, each of resistance R, are connected as shown.,

o EE
- H+——o
The combined resistance is 66 k.
What is the value of R'7
B 11k B 18k} G 22Kk 0O 36k

October/November 2014 (13)

33 A metal wire of length 0.50 m has a resistance of 125

What is the resistance of a wire of length 2.0m and made of the same material, but with half the
diametar?

A 1240 B 480 ¢ 860 D 1820
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34 A student found two unmarked resistors. To determine the resistance of the resistors, the circuit
below was el up. The resistors wene connected in wm betwean P and 1, noting the current
readings. The voltage readings weara noted without the resistors and with each rasisior in fwrn.

h
EI

®

The results were antered into a spreadshest as shown,

1.5 1.3 28 46
1.5 14 14 100

The student forgot to enter the column headings.

Which order of the headings would be corect?

A em.f/V Vi R I Ty
B ViV a.m.rLiv R0 TimA
C viv a.m.fiV IfmA R
D amf/V Viv Iim#A R

35 A potential divider consisis of resisiors of resistance Ry and R: conmected in sefles across a
source of potential difference Ve The potential difference across B i5 Ve

r—
H'.'

] [ c—

I

! e '

Which changes lo R, and R will increase the value of W...7
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Ry R
A doubled doubled
B doubled halved
c halved doubled
D halved halved

36 An extension lead is used to connect a 240V electrical supply to 8 heater as shown,

i d | I r
240V o — ;
-axl&nsi:;nraad

A voltmeter measures the polential difference (p.d.) across the heater as 216V and an ammeter
measures the current through the heater as 7.7 A,

What is the tolal resistance of the extension laad?

A 310 B B2 C 280 D 310

37 In the circuit shown, the ammaeters have negligible resistance and the voltmeters have infinite

resistance,
+-4
!:‘ 30 I:? 20
60 20
— ] — 1
O O,
v, Vs

The readings on the meters are I, I,, V, and V,, as labelled on the diagram,
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Which statement is conect?
A Li=zhand Vo=
B Ii>LandV, <V,
C INhi=Land V=¥
D Li<lhand V.=V,

May/June 2015 (11)

33 The diagrams show two different circuits.

e Wi S s oA

R R R

The cells i aach circuit have the same sleciromolve force and zero inlemal resistance. The
three resistors each have the same resistanca /.

In the circult on the left, the power dissipated in the resistor is P
What is the total power dissipated in the circuil on the right?

AE EE c P D 2P
F 2
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34 Which equation that links some of the following larms is comrect?

potential difference (p.d.) v
current |
resistance R
charge 2
energy E
pOWear P
time {

A P= R

I

B ER‘=V

c .

D PO=El

35 The charge thal an electric battery can deliver is specified in ampere-hours,

For axample, a battery of capacity 40 ampere-hours could supply, when fully charged, 0.24 for
200 hours.

What is the maximum enargy that a fully charged 12, 40 ampeare-hour battery could supgply?

A 1.TR B 29kl c 1.TMJ D ZaMl
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36 A baltery with em.f. E and internal resistance r is connected in senes with a variable extermal
resistor.

The value of the external resistance [ s slowly increased from zero.

Which staternent is correct? {Ignare any temparature effects.)

A

B
c
)

The potential differance across tha axtarnal resistance decraasas.

The potential difference across the inlemal resistance Increases,

The power dissipated in rincreases and then decreases

The power dissipated in R incréeases and than decreases.

37 A battery of electromaotive force (e.m.f.) 6.0% and negligible internal resistance ks connected in
series with a resistor of resistance 6,042 and a variable resistor of resistance from zero to 4,002, A
wvoltmeter is connected across the vanable resistor. The resistance of the variable resistor is
changed.

B.OV
.

|,

6.00

What is the range of the volimeter reading?

A

B
iC
]

0OV-24Y
0V - 3.6V
24N -0V
38V =60V

=4. 0107
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38 A wira RST is connacted 1o anaother wirg XY as shown.

5

e
i
=
<

Sem
Each wire is 100cm long with a resistance per unit length of 100m™.

What is the total resisiance betwesn X and Y7
B 330 B 500 c 830 D 133

33 Which statement is not valid?

A Current is the speed of the charged particies thal carry L.

B Electromotive force (e.m.f.) is the energy converted to elecirical energy from other forms per
unit charge.

C The potential difference (p.d.) between two points is the work done per unit charge when
moving charge from one point to the other.

D The resistance between two points is the p.d. between the two points per unit current.

34 A cell of e.m.f. E delivers a charge Q 1o an external circuit.
Which statement is comect?
A The energy dissipation in the external circuit is EQ.
B The energy dissipation within the cell is EQ.
C The external resistance is EQ.
D The total enerav dissipation in the cell and the external circuit is EQ.
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3 Which unit is not used in aither the definition of the coulomb or the definition of the valt?
A armpaer
B joule
C ohm
D second

32 When a thin metal wire is streiched, it becomes longer and thinner. This causes a change in the
resistance of the wire. The volume of the wire remains constant.

Which graph could represent the variation with extension x of the resistance R of the wire?
[ D

A B
RI_/ HI/ A d ¢
nﬂ X 1:Ilifil X ﬂl}

C e— ﬂ
X i X

33 Which statement is not valid?

A Current is the speed of the charged particies that carry it

B Electromotive force (e.m.f) is the energy converted to electrical energy from other forms per
unit charge.

C The potential difference (p.d.) between two points is the work done per unit charge when
moving charge from one point to the other.

D The resistance between two points is the p.d. between the two points per unit current.

34 A cell of e.m.f. E delivers a charge Q to an external circuit.
Which statement is comrect?
A The energy dissipation in the external circuit is EQ.
B The energy dissipation within the cell is EQ.
C The external resistance is EQ.
D The total eneray dissipation in the cell and the external circuit is EQ.
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35 Each of Kirchhoff's two laws presumes that some quantity is conserved.

Which row states Kirchhoff's first law and names the quantity that is conserved?

statarment Quanitity
(kv algebraic sum of
A | currents into @ junclion is charge
D
e algebraic sum of
B | currenls into & junction is Energy
Tero

v &.mul, inoa loop s

equal io the algebraic sum
C | of the product of current charge
and resistanca round the

loop

Tz .m0, in oA loop B
aqual 1o the algebrass sum
O | of the product of current BIETGY
and resistance round the
loog

36 A potential divider circuit consists of fixed resisiors of resistance 2.0 and 4.00 connected in
series with a 3.040) resistor fMted with a sliding contact, These are connected across a battery of
e.m.l. 9.0% and zero internal resistance, as showr,

B VL.

4.0

EID".-'_;_ 3.04 _l
T

ourtpat
z20n voltage

1

What are the maximum and the minimem cutpul vollages of this polential divider circuif?
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MaxEmium minEmum

voltage/V | wvoltage/V

A 4.0 20
B 5.0 2.0
c 8.0 0
D 8.0 2.0

a7 A cell of emf 2.0V and negligible internal resistance s connected to a network of resistors as
ghown.

2,00

VWhat ks the current I'?

A D25A B 0334 C 0504 D 1.5A

May/June 2015 (13)

32 A pedal bicycle Is fitted with an electric motor. The rider swilches on the mator for a time of
4.0 minulas. A conslanl current of 3.5A in the eléctric motor is provided from a battery with a
ierminal voltage of 24V,

What is the enargy suppled by the battery?

A BdJ B 250J C 6304 O 15000J
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33 The diagram shows a simple circuil.

S H}

R

—

Which statemant is comect?

A When switch 5 is closed, the electromolive force (e.m.f) of the battery falls bacausse work is
done against the internal resistance of the batlery,

B When switch S is closed, the a.m.f. of the battery falls because work iz done against the
rasistance of R.

C When switch 5 is closed, the polential difference across the baltery falls because work is
done against the internal resistance of the batlery,

D When switch S is closad, the potential difference across the battery falls because work s
dona against the resistanca of R.

34 A simple cireult is formed by connecting a resisior of resistance B between the lerminals of a
battery of electromative forca (e.m.f.) 8.0 and conslant inlernal resistancea r.

- sov i
N

"

B
L —

A charge of 6.0C flows through the resistor in a tima of 2.0 minutes cawsing it to dissipate 48.J of
thermal energy.

What is tha infermnal resistance r of the battery?

A 0AT0O B 0320 C 200 D 16002

35 A source of e.m.f. 8.0mY has an internal resistance of 6,041,
It is connected across a galvanometer of resistance 30142
What is the current in the galvanomesatar?

A Z50pA B 300pA C 1.5mA D Z5mA
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36 A box with four terminals P, Q, R and S contains two identical resistors.

P
4] ﬂﬂ

When a battery of electromotive force (e.m.f) E and negligible internal resisiance is connected
across FS, a high-resistance wolimetler connected across OR reads 5

Which diagram shows the correct amangement of the two resistors inside the box?

B B
P Q P Q
5 ] 5 R
G (]
P b 0 F Q
o—
3 R 5 R
&9
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37 The diagram shows part of a current-carmying circuit. The ammeter has negligible resistance.

1.04)

20102
1 A
5.00 504

What s the reading on the ammeter?

A OTA B 1.3A

October/November 2015 (11)

31 The diagram shows a graph.

y-axis

5.00

1.5A D 1.7A

X=giNiS

For a uniform matallic wire, what could the graph not represent?

+6018 -375 2833

¥-Axig X-auis
B CLIFPEnE polential difference
B resistanca length
c resistancs temperaluneg in "G
O | polential differencea current
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32 Aniron wire has length 8.0m and diameter 0.50 mm. The wire has resistance R,
A second iron wire has length 2.0m and diameter 1.0mm,
What is the resistance of the second wire?

AE EE EE D R
16 B 2

33 The Atlaniic torpedo i a large electric fish capable of generating a vollage of 220V belween its
tail and its head. This drives a pulse of current of 154 lasting for a time of 2.0ms. The fish
produces 200 pulses per second,

What is the average power cutput of the fish?

A 33w B 1.3kW C 33EwW D G6kW

34 A thermistor and another component are connected to a constant vollage supply. A vollmeter is
connected across one of the components. The temparature of tha thermesior is then reduced bui
no ofher changes are made.

Inwhich circuif will the voltmeler reading increasa?

A B

rf s
J%[[“GD )
Wl

[+
I &

' ® N ®

. T T
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35 A 110V d.c. supply iz connected to a healer, a fuse and a swilch, as shown.

F1_Tuse F2  switch
P e— Y
-] - s

B+ 0
110% heatar
s

Chwing to a faull in the system, power s nol supplied to the heater. A technician diagnoses the
faull using a volimater.

He closas tha swilch and connects his meter batwean the positive supply terminal 5+ and tha
fuse terminal F2. The voltmeter reads 110V,

Which diagnosis is comeci?

A The fuse has melted.

B The fuse has not melted and there is a short circuit in the haaler

C The fusa has not melled and thare is no path for current through the heater.
D The fuse has nol melted and the switch has operated comectly,

36 The diagram shows a potentiometer and & fixed resistor connected across a 12V battery of
negligibhe intermal resistance.

2003
N
12v | I
20| ("
output
i o
The fixed resistor and the potentiometer aach have resistance 2002 The circuil is designed to
provide a vanable output voltage.
What is the range of output voltages?
A 0-8Y B 0-12V c &e-12Vv D 12-20V
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33 Which unit is eguivalent o a coulomb (C)?
A As B s C Vs D Ws

34 The graph shows the I-V characieristic of an electrical component,

I

¥What is the component?
a fitameant lamp

A
B a metallic conductor at constant temperature
C asamiconductor dioda

D

a thermistor
35 A power supply of electromotive force (amf) 12V and internal resistance 2 (1 is connected in
geries with a load resistor, The resistance of the load resistor is varied from 0503 fo 403,

Which graph shows how the power P dissipated in the load resistor varies with the resistance of
the load resistor?

A B

o T T T 1 0 T ] T 1
i} 1 2 3 4 0 1 2 3 4

resistance of load /(3 resistance of load /03

93
+6018 - 375 2833 www.chempraxis.com.my



|I"ﬁ‘
J

(:— =
HEH ~RAEHIS
‘U
LimYC
c ]
=]
0 1 T T ] 0 T T T -
1] 2 3 4 i 1 2 3 4

resisfance of load {2 resisiance of oad {2

36 The diagram shows an arrangement of resistors.

1040
Ko +

104} 10162

R &

N
1042

What iz the total elecirical resistance babween ¥ and Y7
less than 110
between 10} and 1042

0 @ B

between 102 and 300
D 4002

3T The electromolive force of a power supply is 120V, i delivers a current of 1.2 A o a resistor of
resistance 8010 and a current of 0404 to another resistor, as shown,

eml, of supply
120%
i D

1.24 B0

0404

What is the internal resistance of the power supply?

A 1502 B 200 C 600 D 7502
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38 The diagram shows a four-lerminal box connected to a battery and two ammeters,

()

e

il
2 4

The currenis in the two maters are identical.

Which circuit, within the bax, will give this result?

A

October/November 2015 (13)

1 3
o—

32 A cell of electromative force £ and infernal resistance ris conneclad o an axternal resistor, as

Shown.

The current in the circuit is T and the polential difference (p.d.) across the external resistor is V.

In the equation (E - V) = Ir , what does the term (E — V) represent?

A electnical energy per unit charge lost in the cell

B electrical energy per unit change lost in the complete cirouit
C electrical energy per unit charge lost in the connecting wire
D

electrical energy per unit change lost in the extemal resistor

+6018 -375 2833
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33 Tensile sirain may be measured by the change in elecincal rasistance of a devica called a sirain
gauge. A strain gauge consisis of folded fine metal wire mounted on a flexible insulating backing
sheet. The strain gauge is irmly altached (o the specimen,

S aaa

/

sirain gauge

When tha sirain in the spacimen is increased, what happans to the resistance of the wire?
It decreases, bacause the langth decreases and the cross-sectional araa increases.
It decreases, because the langth increases and the cross-sectional area decreases.

i1 increases, because the lenglh decreases and the cross-sectional anea iNCreases.

o O m ®

It increases, becauss the length increases and the cross-sectional area decreases,

34 In the circuit shown, lamp P is rated 250V, 50W and lamp Q is rated 250V, 200W. The two
lamps are connected in series to a 250V power supply

250V -
—eeeeeeeeee " L

D—&

Assume that the resistance of each lamp remains constant.

Which statement most accurately describas what happeans when the swilch is closad?
A Lamp P emits four imas as much power as lamp Q.

B Lamp P emils twice as much power as lamp .

C Lamp QO emils four timas as much powear as lamp P.

D Lamp Q emits twice as much power as lamp P,
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35 The cooling system in many houses is confrolled by three elecirical switches, These are:

= A thermostal switch that closes when the lemperature rises to 8 ghvan value,
= @ clock switch that closas at imas whean cooling may be reéquired,
= an overmide switch that closes to turn an the system whean excaptional temperature

rises ooour.
Which diagram shows the swilches correctly connected between the power supply and the
cooling system?
thermosiat clock
A | power supply S e eoaling system
owerridea
II‘-"|-|.
thermostat
B ponear supply T coaling systam
avernde
L‘"“-\_
clock
S
iarmosial ovaride clock
C | power supply T T T cooling system
tharmostal overnce
D powar supply T cooling system
clinck
H-"H_
97
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36 A 110V supply of negligible inernal resistance |s connected to a heater through a fuse and a
switch,
luse swilch
| ———
i — — c1

110% heater

g
L2

Tarminals 5+ and 5— are (ha positive and negative termanals of the supply. Points C1 and C2 at
aither side of tha heater are accassible for fault-finding.

A vaoltmater is connected batween 5- and C1.
With the circuit working coractly, the voltmeter reading is noted with the switch closed.
A fault ocours and the voltmeder is again connected betwean S— and C1 with the switch closed.

Which fault would result in the same two volimeater readings?

A a break in the wire of the heater

B a broken swilch that cannot close comactly
C amelted fuse

D a short circuit in the heater

37 A network of resistors, each of resistance 1103, is connected as shown,

141 16}
—1 =+
=]
v 141 112 114}
o
1A

The current passing throwgh the end resisior is 1A,

Whal i5 the potential difference (p.d.) V across the input terminals?
A 2V B 5V C Bv D 13V
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