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 ~Getir&k] Qg

A the number of atoms per unit volume of the metal Ry - Pl e pev umil vilusma

V- AdnZ & i
B e number of free electrons per atom in the metal A Ft “”“\ ) ‘*1
. q_ = 3 L~° \fs,Q \4‘:—-\ 2 ’-;
C ) 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 QCurrent in lamp X is
0.50A and its resistance is 9.6 Q2. The currentin lamp Y is 3.0A3n siélance is 1.2Q.

| -2
Ir P: L e .
0.50AY 3
lamp X lamp Y . A
— LR Fr - sxrc
960 (J e Iy SO
: . powerinlamp X ,
What is the ratio —
power inlamp Y Q — 0= DL LE.

A) 022

Q D 45

0:&

*

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. vom vix (-

What is its new resistance? T Nr x2l=\-

\ ol
A R B R c 2R @ﬁ?
2 R —

~€K1(

Page 1 of 15



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.

Which statement is correct?
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.

In the circuit shown, the batteries have negligible internal resis

5. 9702/11/M/J/18/No.34 . éa

(=~
J o~

20Q

What are the values of the ¢

I/A
A -55 -
- 2 .
B \/ ”‘5?‘ P' -
©Y 35 1, > I,
D 6.5 1.0 -55 T
1, > oo
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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.

T p‘rw‘»‘ g = s S L B
Ft+ ¢ 3
4.0kQ
- Voud = 2eaxbV _
6.0V i E —2AVv-
———— QD\+ q—) ks
4.0kQ X[ |4.0kQ =
_i -~ — AV
> Sm— —
Each resistor has a resistance of 4.0kQ. — ~
0 — O:rceng
What is the current in resistor X? B igsilan
A 025mA @ 0.50mA C 0.75mA 001 o

9702/11/M/J/18/No.37 d

A motor is required to operate at a distance 0 om its power supply. The motor requires a
potential difference (p.d.) of 16.0V and a cufient .60 A to operate.

Two wires are used to supply power t or as shown.
L G A s,

//wires :@voo()c Qbo)x'p_
/ motor - Ra.

800m =TT R -

A Y

Y

Py,

The resistanc&.’f eaq iBse wires is 0.0050C2 per metre.

What is the minimum output p.d. of the power supply? /
T = (64 43V
A 112V B 160V C 184V 208V
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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.

X = . m— Y

resistance wire

M \
The potential difference (p.d.) between P and Q is bal inst 12.5cm of the resistance
wire, so that the ammeter reads zero.
The p.d. across the other resistors is then balance & other lengths of the resistance wire.
Which balanced lengths of resistance wur ond to the connection points given in the
table? L
connection L., ”E
points D |
25.0 \ (o
QandR Qi: se o 1o
Qand S 62.5 (2" <
Pand R 12:5 W= 28 Cmw *
%
’ o~
Q S ; b= | — DA
(2 <
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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 0.50Q), as shown.

supply kettle
0.50Q

240V

24w |
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=VN_L1- N ogp, =2F0 10
~ (
@\/ 2.3 230 Tie /E IEWAP Y : =22V
B 2.3 235 V : (p T
-~ =00 K 3
c 24 230 1= Jo amiiaaie ol
D 24 235 - e ~23powW
dw( ) | =
oV ( 2-3 kew
10. 9702/12/M/J/18/No.33 ——
Which graph shows the variation of voltage V with cu a semiconductor diode?
; P O
VA

— 0 >
| I
“"‘
C D
VA VA
\u - 0 -
0 I ¢ I
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11. 9702/12/M/J/18/No.34
Four different resistors are arranged as shown.

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

What is the current in the r

0.50A

A 021A

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

A cell of constant electromotive force drives
resistance R. The terminal potential differenc ross the cell is V.

When the inteml re

P 4

istor of resistance 30Q7? ‘\
C 075A o

s S o

—

vV I
@ decreases decreases
B decreases increases
Cc increases decreases
D increases increases

—

______

To -
R ( f—[ (~CA

!
S —

| g <t (Lot 20466)

T 4 reo

IK I CAX @&y

éQ[ %—7\)\/'

=i
(o s ,iA

rent I through an external resistor of

et emyd,

r of the cell increases, what is the effect on V and on I?

v: =— Ty
Tl v weveeins b Ty wrasta
Co Vv JAscweeogss
E=TR+ Ty
=1 (0. Ay

vy v wasymaga),
dnsan it - n (Ov“ks\

5

L_,
)
)

’

S

&ch-h—ﬁm
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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 t\tyat’tery greatest?

® :

'—:—H— - (DMIM»( Yo S SAn
l/\a\.-w\ A Corm ol
VS e w(«,\:i\

‘_ _._
1 ]
P S o I —

-— dk\S:CL,L Lar—a

A Lﬁ‘w\f\ YR 3 Uit Peas
0’\\\,1:4‘\;\ = &

——
—_—
i
e
[——

S
&

t with a resistance that varies with temperature. A
stem. The alarm is triggered when the potential difference

— 2
Voue= 180 12

iCot T

T - ox [T
([o+T = (sox (2 \
Von & G’M"-‘f"-‘f/

— Coxl2

14. 9702/12/M/J/18/No.37
A thermistor is an electrical ci

thermistor T is used in a fir
between Xand Yis 4.5

What is the resistance of T when the alarm i\s}rlggered?
T = ¢goo—\LDL

— DY,
:'?——

A 90Q B 150Q @2509 D 400Q
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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. -
v L
slice of mbe -
area 1.0cm? Pnanhem | g Wi
= C6xie
i
AX10° X1 x [ €xee T
= 7 i B
current _ A
56 uA — (2 Cxle g~
—_— -/
Wha\t/e/the average drift velocity of the charge carriers in the germanlum’? L = SN

- <
@0.18ms“ B 18ms" C 180ms™ 1 o@ > 18 s

esistance r is connected to an external

16. 9702/13/M/J/18/No.31
A cell of electromotive force (e.m.f.) E and int

resistor of resistance R, as shown. 1
v E= T ((L ‘-}f\
a = =
24
--------------- p T®a »
- 2
E \ X Z -
24v
& = £t
What is the power di gd in the external resistor? i
2 , 4 V) 2
A EAR+r) ' E?R EAR+r) E?r
R? (R+r) re (R+r)
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17. 9702/13/M/J/18/No.32
The graph shows the I-V characteristic of an electrical component.

I

P

What is the component?

A afilament lamp Q
B a metallic conductor at constant temperature b

C agesistor

@ a semiconductor diode d

18. 9702/13/M/J/18/No.33
A metal wire of length 1.4 m has a uni

The resistivity of the metal is 0

What is the resistance ?

ss-sectional area of 7.8 x 107" m?.

A 0.016Q Cc 33Q D 64Q

Page 9 of 15



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?

@\/ B

6.0V 6.0V

20. 9702/13/M/J/18/No.37

The circuit diagram s
resistance. It is co

ttery of electromotive force (e.m.f.) 9.0V and negligible internal
two resistors of resistances 160Q and R. The output potential

differencei/:ﬁ?‘ : Vet = R xq
. TS € o4 &
e &
—
9.0V _L I—o ff(lém* ey = T
R Vo = 4.0V Svaite=a"
é%o: (?(L -4
What is the resistance R? 3 L= _é_‘ff’: [ 28
A 320 B 490 c 710 @ 1280 —

10
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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. ) W Q,.t.««LQJ LS G

( e Qv rEgo ek

™ - ¥
A2 48
i A
4 (E4c) 2eac X 5.0Q T
o~ - 2= (O(L
e e A3
£ 5 (£x2-5) - 19 TR
@r2-)+c e lop = 2-c(Cads)
— f__»g?_r <2 = LR & |2-5
= 179« 2 R =i
il y b BRSO
The resistance between Y and Z is found to be 2.50Q.. *\

What is the resistance between X and Y? \/ Q
e i

A 0300Q B 053Q O199&

22. 9702/13/M/J/18/No.36
The diagram shows a battery, a fixed resn0 mmeter and a variable resistor connected in

3.3Q

series.
A voltmeter is connected across the Q@istor.

The resistance of the variable resistor is reduced.
e

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

r—é—Q—C ‘-:_e.S‘mj \-stgd—%'.n_“’l V?\AQBLQ

ammeter voltmeter VRIS fov, Ao o vearss T Tétw | Crve e
A decrease decrease s{ten ca - .
B decrease increase Vo I
C . _/ increase decrease ~ Co Folia '
) - ° K iy P RS
@ increase increase I o W N

i
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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
R> to points on XY through a lamp S.

— L -
- X X - Y +
O - . & O
J x ~ L~s
Vv, Via -
S B a- ¥
L~>c v,
R, R,

- - 0

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

The potential difference across R, is V, and the potential differe\ S Ryis Vs.
. Ly, &
What is the value of the ratio — ?
V2 " \/
A L B X =X X
X L

24. 9702/12/F/M /18/No.32
The diagram shows a simple circuit. 0

A When switch Sy osed, 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
resistance of R.

@ 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.

12
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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? \/
& I=l B Q=W c R:ﬂz @R=K o~
% 4 I P
P=1V Vo W - p- w*
i = W (L L4
I’L L= -'P'

26. 9702/12/F/M /18/No.34 e
A wire of resistance 9.55Q has a diameter of 0.280 mm. Q
It is made of metal of resistivity 4.90 x 10~ Qm. é
Wh\at/‘s the length of the wire?

1.20m B 4.80m C 190m O 76.8m

E=.

(Z:f._(_ (= Fgs % ofz%‘x‘é?
A q ' 2L
(:: L A ‘ +

“To Rts
s o
( "S-Q SDOIYB 3T

0¥

27. 9702/12/F/M /18/No.35

Charge carriers, eac
charge carrie§i

de
What is also f‘e’uire
terms/of nand g?

g, move along a wire of fixed length. The number density of the

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

-

V= £
V\A%.

@ current per unit of cross-sectional area
B potential difference per unit of length
C resistance and cross-sectional area

D resistivity and length

13
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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.

\
CIAE Y

"8 o

The potential difference across resistor X is Vx and the potential difference @istor Yis W.

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

Vix Vy

A falls rises
B / falls stays the same v
@ rises falls &

D rises stays the same : 0

29. 9702/12/F/M /18/No.37
A cell of electromotive force (e.m.f. negligible internal resistance is connected into a

circuit, as shown.
=
2Q

1

2

0:&

*

120 40 (v) o

The voltmeter has a very high resistance and reads a potential difference Vo — VI =52 (¢ <) Gcrncs
paveliat i1t

. .V ) La < !
What is the ratio ?““? \/ u:\\C (;—% "b\ e
1 1 1 2 Vo = ¢ &
A B c
\/n\\-l e = =
ol P 2 .
14
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30. 9702/12/F/M /18/No.38
Five resistors are connected as shown.

20Q 8.0Q
e T L,

6.0Q 8.0Q

s e P e | SR

7.0Q
re———
| S .

What is the total resistance between points P Q?

A 0250 B oste  (C) 400 D 160

290 | 690

15
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