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Current electricity - 2018

1. 9702/11/M/J/18/No.30
The current I in a metal wire is given by the expression shown.

I=Anvq 1 - oot

What does the symbol n represent? A~ Cwit ~GachaR] Queq

A the number of atoms per unit volume of the metal i Advantisr O @ " pev umA b vilurms

= \f _— dV\ ‘T‘ O A
B e number of free electrons per atom in the metal 4 Al =1

. (L‘QL»C‘W%Q v 23
CC) the number of free electrons per unit volume of the metal

D the total number of electrons per unit volume of the metal

2. 9702/11/M/J/18/No.31 @
The circuit diagrams show two lamps X and Y each connected to a ceQ‘: current in lamp X is
0.50A and its resistance is 9.6 Q2. The currentin lamp Y is 3.0A and j stance is 1.2Q.

! ‘ -
0.50A Y 3.0
lamp X \ lamp Y

@ < @ f_x - 61{7—)(?“(9
e

9.60 @ 120 2065 %(on

What s the ratio PO¥erintamp X , = £oy.
> 1

i power inlamp Y = 02111

@, 0.22 B 075 C 13 D 45

L g

3. 9702/11/M/J/18/No.32

A cylindrical piece of a soft, electrically-conducting material has resistance R. It is rolled out so
that its length is doubled but its volume stays constant. Ve ¥ [

i)

: 5

‘¥ "2 l=N\"

il

What is its new resistance? =

R a vt
A B B R C 2R @4}?

R = e?cl(
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4. 9702/11/M/J/18/No.33

The sum of the electrical currents into a point in a circuit is equal to the sum of the currents out of

the point.

V,V\:? statement is correct?
CA/ This is Kirchhoff's first law, which results from the conservation of charge.
B This is Kirchhoff's first law, which results from the conservation of energy.
C This is Kirchhoff's second law, which results from the conservation of charge.

D This is Kirchhoff's second law, which results from the conservation of energy.

5. 9702/11/M/J/18/No.34
In the circuit shown, the batteries have negligible internal resistance.

15V 9V

=

-

What are the values of the currents I;, I, and I53?

I"L - li + l 1
/A LIA I/A
A -5.5 1.0 6.5 g e Tz
, La,
B 0.5 4.0 3.5
3 )
) 35 4.0 0.5 dg >4
D 6.5 1.0 -5.5 .
* dg 2L
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6. 9702/11/M/J/18/No.35
A battery of electromotive force (e.m.f.) 6.0V and negligible internal resistance is connected to
three resistors as shown.
—j_ FHMH"\ - é‘~)§ \Va = (G 22k
¢t+e 8
4.0kQ
SR \/ ik T 2 ks X 6 vV _
6.0V 1 =V
4.0kQ X[ |4.0kQ e
l eV =WV
E i "L* 7 )
o . BB s
Each resistor has a resistance of 4.0kQ. — A
—_ D>+ Goevg
What is the current in resistor X? @ B s W, MK
A 025mA @ 0.50mA C 0.75mA D 10<30 o
<’
7. 9702/11/M/J/18/No.37

A motor is required to operate at a distance of 8@?

potential difference (p.d.) of 16.0V and a curr 60 A to operate.

Two wires are used to supply power to tpg:otor as shown.

S

from its power supply. The motor requires a

ol 2
(O&‘E‘ ‘ | X ytoa e

wires - e ]
) > :@'W&K 8o Yxa
P / motor - 8 o
800m " L Y
: - =6-6x%
The resistance of. of these wires is 0.0050 Q2 per metre.
= &3 \i (Jns“*h
What is the minimum output p.d. of the power supply? e
\‘/ \’mn(: (s 4 3V
A 112V B 16.0V C 184V @ 20.8V
—adar gV
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8. 9702/11/M/J/18/No.36

A uniform resistance wire XY of length 100 cm is connected in series with a cell L. Another cell M
is connected in series with resistors of resistances 5.00Q, 10.0Q and 15.0Q.

L
I
I
100cm
X Y

12.5cm ‘ \

resistance wire

The potential difference (p.d.) between P and Q is balanced against 12.5cm of the resistance
wire, so that the ammeter reads zero.

The p.d. across the other resistors is then balanced against other lengths of the resistance wire.

Which balanced lengths of resistance wire correspond to the connection points given in the

table? ‘
b | il
connection balarlc‘edl ngth/cm L, g
points A (B) c D |
QandR 125 | 250 | 250 | 250 e e k., AP
=l -y e
Qand S 62.5 62.5 75.0 62.5 (2 [
Pand R 37.5 375 37.5 12.5 W= 28 cm

ey = —
<

X = 37 L enq
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9. 9702/12/M/J/18/No.32
The power output of an electrical supply is 2.4kW at a potential difference (p.d.) of 240V. The
two wires between the supply and a kettle each have a resistance of 0.50 Q2, as shown.

supply kettle
0.50Q

240V

24eW o
0.50Q

What is the power supplied to the kettle and what is the p.d. across the kettle?

‘ power/kW p.d./V P =\ I- (N g0, =>F0 10O
=7 ( 3 y
~Nv4 T ») O W — 228V
AV 23 230 Tz P=2wpw -
B 23 235 V Ok (p

- - B <X o
| c 24 230 I= 1040 amiande ol ol
‘ i — A360W
D 2.4 235 1o X% ©Cx) s 3

Civ\,f

. . ' . B

v @lo N ( ,LLW

10. 9702/12/M/J/18/No.33 -—
Which graph shows the variation of voltage V with curre&zr a semiconductor diode?

A &Y

C D

V 4 V A

S 0 —
0 I b )

WWW.MEGALECTURE.COM 5

Page 5 of 15

WWW. yout ube. com neqgal ect ur e



what sapp: +92 323 509 4443, emmil: negal ecture@nuil . con

11. 9702/12/M/J/18/No.34
Four different resistors are arranged as shown.

A current of 1.5 A enters the network at junction X and leaves through junction Y.

| ¢ ‘Q/ (LC'T 3‘#“6(’)

p\T = foxiko

gl /4 S
o 4 e
V= TR =i A (bym
= ?o\/ d
A% peN .
. x . ) i = O CTA
What is the current in the resistor of resistance 30Q? /Q(—c = e

A 021A @) 0.50A C 0.75A D 1.0A

12. 9702/12/M/J/18/No.35

A cell of constant electromotive force drives a current I through an external resistor of
resistance R. The terminal potential difference (p.d.) across the cell is V.

- V e
TN P
| x
pE cell
R
3
When the internal resistance r of the cell increases, what is the effect on V and on I?
v I R o
@ decreases decreases 1L o wepasiap s e Lerwaasis
B decreases increases ey V| Baevesgas
c increases decreases ~ e E@ 4 Te
D increases increases s=rik ( \
I - £ v v wasyeaC s,
By v / L’-{V\‘u.v«\vx‘khf\/‘\ (OV*&_&

—~

o 11 Ao e e = e
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13. 9702/12/M/J/18/No.36

In the circuits shown, the batteries are identical and all have negligible internal resistance. All of
the resistors have the same resistance. The diodes have zero resistance when conducting and
infinite resistance when not conducting.

In which circuit is the current in the battery greatest?

(») B

—— B - et vesin,
l/\ov&\ A Conmbiol
'——!—— —T VS fFmmmee wiluch
- ——hr— vy L,N s
)\ _:_Q{Q —Meva T Ao
— o((\;(L,L }ﬁc‘ww\L W (A’QV\ VKS‘;SMQ'*
C Ci\'\;‘kf\c"-\ DQO l/)— _SW*C’\‘ { '
uE ns)

QS’

14. 9702/12/M/)/18/No.37 (b

A thermistor is an electrical co t with a resistance that varies with temperature. A
thermistor T is used in a fire al stem. The alarm is triggered when the potential difference

between X and Y is 4.5V. ) o
Voug = '_é,)_(__:
| Lot [
- Ot+T = (sox (2
-} RREANES - o
V-"V\ = (\i%,\ ~45,
Tf — = igox 2
X Y R
. (04T = fLeoso
What is the resistance of T when the alarm is triggered?

- T= ¢oo~1Lv
A 90Q B 150Q C )250Q D 400Q ,_
— 250 _L.

e e
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15. 9702/13/M/J/18/No.30

A slice of germanium of cross-sectional area 1.0cm? carries a current of 56 uA. The number

density of charge carriers in the germanium is 2.0 x 10"*cm™. Each charge carrier has a charge
equal to the charge on an electron.

NV = _:J'_,,_
slice of mhBe -
area 1..Ocm2 germ;anlum B ~¢ el
| | — & X l C;

-_—
9

o i(;ilk‘ ! X [ €xee

= (?-Cong-!
current o ok
56 pA — (2 Cxle g~
Wha\t}vthe average drift velocity of the charge carriers in the germanium? = © " (3 » g™/
F i ~ N ‘Qv A lS
Wo.mms—‘ B 18ms™ C 180ms"” D 1800ms™ e l

16. 9702/13/M/J/18/No.31

A cell of electromotive force (e.m.f.) E and internal resistance r is connected to an external
resistor of resistance R, as shown. "

____________________

i E r i | ¥ e
| || I: I 24 v
o . e | P - I T (’&
ot U [
= x (L
:R | Lty
h d d ¥ - E [’l
What is the power dissipated in the external resistor? =
P ) P <fL~+v)2
EAR +r) E2R EAR+r) E?r
A —— @) 2 e D =%
R (R+r) r (R+r)

WWW.MEGALECTURE.COM 8

Page 8 of 15

WWW. yout ube. com neqgal ect ur e



what sapp: +92 323 509 4443, emmil: negal ecture@nuil . con

17. 9702/13/M/J/18/No.32
The graph shows the I-V characteristic of an electrical component.

I

$
J

What is the component?

A afilament lamp @

B a metallic conductor at constant temperature O

C agesistor CJ

N

@ a semiconductor diode @ ¢

18. 9702/13/M/J/18/No.33 \Q
A metal wire of length 1.4m has a unifor@ ss-sectional area of 7.8 x 10~ m?.

The resistivity of the metal is 1.7 %ﬂ

What is the resistance of\ye :

A 00160  (B)&HIO c 330 D 640
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19. 9702/13/M/J/18/No.34
A battery of electromotive force (e.m.f.) 6.0V and negligible internal resistance is connected to
three resistors each of resistance 6.0 Q.

Which circuit will produce a current through the battery of 0.67 A?

R s

6.0V 6.0V

= =

6.0Q 6.00 6.0Q
H H

2. D

6.0Q 6.0Q

6.00Q

20. 9702/13/M/J/18/No.37
The circuit diagram shows a battery of electromotive force (e.m.f.) 9.0V and negligible internal

resistance. It is connected to two resistors of resistances 160Q and R. The output potential
difference Vouis 4.0V.

voV\J( = /l X c,( )
o 1€ o4 @
I 4.
i § -
g-OV_L 4"(/(5(.‘% i“g& = 9=~
1 8 — G =
R Vo =40V C(fu+l+ (?.\ il
T §hom TR -4 1
i ° é‘-{o = § 28
What is the resistance R? / ot e o i
S ,/—g_ —
A 320 B 490 c 710 CD/ 1280
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21. 9702/13/M/J/18/No.35
The diagram shows a network of three resistors. Two of these, marked R, are identical. The other

resistor has a resistance of 5.0Q. e W e Q,‘Mugl v LS G
gL -] -l
{ o Qv ”'\»;9—
. - Ry= 28X _aes
2245
i~ -
[ Ce— C-(— D
o= fx (1) plase ~—L4—j_j
4 (L) 1eac el [

. : 2.¢c — [t
= 2-F 5 (Cx2-5) =2

2 x 5 = = 133¢ i 20 +5
Q x2-$)4+< e \bL:Q_Fg(\’L(Ld;)
= ~BrC = &i: SR 4 1205
— - = -S
= 179~ 2
= =1 = ST
— QO e 2 S-(L r
The resistance between Y and Z is found to be 2.5Q.
*
i - ?
What is the resistance between X and Y \/ @

A 0300 B 0530 0190 0 D 33Q

22. 9702/13/M/J/18/No.36

The diagram shows a battery, a fixed ressto@ggmmeter and a variable resistor connected in
series.

A voltmeter is connected across the ﬁfe@sistor.

The resistance of the variable resistor is reduced.

Which row describes the changes in the readings of the ammeter and of the voltmeter?

.-—ci_Q(‘,i-(},o.S‘J;j Y=L \SW!&—"{ U‘ZVLQSLQ
ammeter voltmeter Vo (S fuv, e sas Téle| Cav S

L T
decrease decrease + St Bca

B decrease increase Vo< I
d _/ increase decrease — ¢
S Voldege s Lo ata
(I;) increase increase g o b
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23. 9702/13/M/J/18/No.38
In the circuit shown, XY is a length L of uniform resistance wire. A potential difference is applied
across XY. Ry and R, are unknown resistors. J is a sliding contact that joins the junction of Ry and
R2 to points on XY through a lamp S.

— L -
= X - 8 - Y +
(o, —0O
J s @ — L—~>Q
/
\/i \/‘L-
S B - W
L~~c \[‘
R, R,
- —H

J is moved along XY to a point at which the lamp is off. This point is at a distance x from X.

The potential difference across R, is V; and the potential difference across R, is V5.

What is the value of the ratio % ?

2 \/
L X L-=x o\ X
A = B = c — D
X L X U L-x

24. 9702/12/F/M /18/No.32
The diagram shows a simple circuit.

Which statement is correct?

A When switch S is closed, the e.m.f. of the battery falls because work is done against the
internal resistance of the battery.

B When switch S is closed, the e.m.f. of the battery falls because work is done against the
résistance of R. :

C‘:\ When switch S is closed, the potential difference across the battery falls because work is
done against the internal resistance of the battery.

D When switch S is closed, the potential difference across the battery falls because work is
done against the resistance of R.
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25. 9702/12/F/M /18/No.33
A resistor has resistance R. When the potential difference across the resistor is V, the current in
the resistor is I. The power dissipated in the resistor is P. Work W is done when charge Q flows
through the resistor.

What is not a valid relationship between these variables? \/
A I:_E B Q:ﬂ G R’:ﬂ2 @R:K O
v % I P
P-1V Vo /\’\L ' . W 2
- £ WV & P =1 & p —
1= >
v q=¥v .
v i =V &
J{ =k
P
26. 9702/12/F/M /18/No.34
A wire of resistance 9.55Q has a diameter of 0.280 mm. @
It is made of metal of resistivity 4.90 x 1077 Qm. ()O
What js the length of the wire? .
(A) 1.20m B 4.80m C 19.0m \D 76.8m
_ ( I | oy
@’L (: Pees X IRX (0 28Xlc
» \ ( L
( = Ex<A @P “To R(s +
s L
( ~“AYCDLOIBITL

, Bl
»/"
27. 9702/12/F/M /18/No.35

Charge carriers, each of e q, move along a wire of fixed length. The number density of the
charge carriers in the i

What is also requ
terms/of nand g?

Yfor this wire, to determine the average drift velocity of the charge carriers in

~

", . A v-— L
@ current per unit of cross-sectional area =
Ly _ () Aq' .
B potential difference per unit of length
C resistance and cross-sectional area

D resistivity and length
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28. 9702/12/F/M /18/No.36
A potential divider circuit is constructed with one variable resistor X and one fixed resistor Y, as

shown.
j_ To)
U
T —
Y Vi
# ST

The potential difference across resistor X is Vy and the potential difference of resistor Y is V4.

As the resistance of X is increased, what happens to Vx and to \4?

- va L\ N W P - (/\o < Lb\% b

Vi Vy " )
ow X
A falls rises -
B / falls stays the same
@ rises falls
D | rises stays the same

29. 9702/12/F/M /18/No.37

A cell of electromotive force (e.m.f.) E and negligible internal resistance is connected into a
circuit, as shown.

=
20 {
|y o
E—=F 12Q 40 <v> 1‘-LL——_
.
o

The voltmeter has a very high resistance and reads a potential difference Vou. ~ VNtage ( ¢ ~<t ) ek

Pavrellat i1t S
Vv

. ) L . [ I
_out 5 : T &g M&’-~qo
What is the ratio £ o C(i‘s ' L
A B e 4 @ 2 Vo = 2
6 3 2 3 24 ¢,
\/;‘\»\(‘ s _&— = 2
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30. 9702/12/F/M /18/No.38
Five resistors are connected as shown.
20Q 8.0Q
T L, N
6.0Q 8.0Q
S e I e
P Q
7.0Q
JrE———
| ————
What is the total resistance between points P Q?
A 0250 B 0610 c) 400 D 16Q

.
(R
fleg'_q__
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