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I Multiple choice questions — 87 questions

’ An electric source has an emf of 8 V and an internal resistance r. The potential difference

between its terminals while a current flows in its Circuit iS eeveveeves

@ equal to 8 V

less than 8 V

@ greater than 8 V

@ impossible to determine without knowing r

6 In the opposite circuit, when the variable resistance (S) is increased, the voltmeter reading

XXX R R R RN

—W)—
|
. P i
- | i |
r S
....... WY —i!
] |Bl‘ A :
@ increases decreases until it becomes zero
@ stays the same @ decreases but does not become zero

e When a battery of emf 6 V is connected to a 10 £ resistance, a current of 0.5 A flows. The

internal resistance of the battery is svsvsesses

(A)0.5Q O® ©1.5Q )2 Q

° Three resistances 3 Q, 6 £ and 4 Q are connected in series to a battery of emf 30 V and

internal resistance 2 @, so:

The total resistance of the circuit iS sssssssees

@11 (®)13Q ©15Q @) 19Q

e Three resistances 3 Q, 6 2 and 4 Q are connected in series to a battery of emf 30 V and

internal resistance 2 @, so:

The current flowing in the circuit is veeveveess

() 0.5 A ®)1A ©1.5A D 2A
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e Three resistances 3 Q, 6 £ and 4 Q are connected in series to a battery of emf 30 V and

internal resistance 2 €, so:

The potential difference across the 6 2 resistance is vevevevess

O ® 8V ©12v ®) 18V

0 In the circuit shown, when Ry is decreased, the reading of the voltmeter (V) vveveveens
O,

R‘v‘ -
FAVAARWAY

R

MWWWWWWW—————————

@ increases decreases until it becomes zero

@ stays constant @ decreases but does not become zero

° When the external circuit of a battery is closed, the current flowing through it is inversely

proportional to sveesesees

@ the emf of the battery

the internal resistance of the battery

@ the external equivalent resistance of the circuit

@ the total resistance of the circuit
6 In the circuit shown in the figure, if the filament of one of the two lamps burns out, the

%

|
|

voltmeter reading vevevseses

]
]
VB ,T
@ increases decreases but is not zero
@ does not change @ becomes zero
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@ In the circuit shown, when the switch S is closed, the readings of the voltmeter and the

ammeter respectively svavaeaees

VB
I A
| A
r =
Ry
-
-
R, =
————WWWWW———————
f~r)
'
R3 S
NN
@ decrease, decrease decrease, increase
@ increase, decrease @ increase, increase

Q The opposite graph represents the relation between the potential difference between the
terminals of a battery (V) and the current flowing through it (I), so:
The internal resistance of the battery is sevevaesss
V(V)

[ ]
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8

1 2 3 4
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@ The opposite graph represents the relation between the potential difference between the
terminals of a battery (V) and the current flowing through it (I), so:
The emf of the battery is vvsvsvsvss
V(V)

[ ]

10

~1(A)

1 2 3 4 5
@7v ®) 7.5V ©s8v oV

@ The opposite graph represents the relation between the potential difference between the
terminals of two cells (x) and (y) and the current flowing in the circuit of each. The ratio

between their internal resistances (/' ry) IS sevarennne

V(V)
}

X
30°

&,
30° 4o, - ( A)
(&) 1/2 1/3 © ((3)/2 () V(3/2)
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@ Figure (1) is a graph of the relation between the voltmeter reading (V) and the ammeter
reading (A) when the resistance (R) is changed in the circuit shown in figure (2)
If the internal resistance of the battery is 0.25 £, which of the following represents two
possible values for the points (x) and (y) shown on the graph?

Voltmeter reading (V)

r=025Q
I
® L :
A) \Y/
R *
AN \\ reading (A)
¥y
Figure (2) Figure (1)

AWx=8V,y=8A (B)x=8V,y=2A (Ox=2V,y=8A (@)x=2V,y=4A

@ In the circuit shown in the figure, if the ammeter reads 1 A, the voltmeter reads +vsesseses

VB=10V
r=1Q

3Q R

AAANEA KRR
iy

iNYY

®3v (®) 6V ©7v ® oV

Rk AR AR
||'|-'-'vr|."u. Lioeswmm i ill)

@ A metal wire of length 30 m, cross-sectional area 0.3 cm? and resistivity 5 X 10"7 Q.m is
connected in series with a resistance of 8.5 & and a battery of emf 18 V and internal

resistance 1 Q. The current flowing in the circuit is vevevevess

(4) 0.9 A () 1.8 A (©3.6A (D) 4.2 A

G A battery of emf 6 V and internal resistance 1 &, an ammeter of negligible resistance, a fixed
resistance R and a rheostat are connected in series. When the slider is at the start of the
rheostat, a current of 0.6 A flows in the circuit, and when the slider is at the end of the
rheostat, a current of 0.1 A flows, so:

The resistance R iS sesssvssss

A)3Q ()6 Q ©9Q () 12 Q
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@ A battery of emf 6 V and internal resistance 1 £, an ammeter of negligible resistance, a fixed
resistance R and a rheostat are connected in series. When the slider is at the start of the
rheostat, a current of 0.6 A flows in the circuit, and when the slider is at the end of the
rheostat, a current of 0.1 A flows, so:

The maximum resistance of the rheostat iS eeveveeres

@15 ()27 Q (©38Q () 50 Q

@ Two resistances Ry = 6 Q and Ry, = 4 Q are connected in parallel between the terminals of
an electric source of emf 6 V and internal resistance 0.1 @, so:

The current flowing in the circuit is vaevevaees

(A)1.3A () 2.4 A (©3.6A () 4 A

@ Two resistances Ry = 6 Q and R, = 4 Q are connected in parallel between the terminals of
an electric source of emf 6 V and internal resistance 0.1 &, so:

The electric power consumed in the circuit (inside and outside the source) is vesesevens

(A) 144 W (B) 15w (© 183 W () 21.9W

e Two resistances Ry = 6 Q and R, = 4 Q are connected in parallel between the terminals of
an electric source of emf 6 V and internal resistance 0.1 Q, so:

The electric power consumed in R iS sevevsvses

@) 12.2w () 93w ©61W () 5.53 W

@ In the opposite circuit, if the reading of ammeter A is 1 A, the reading of ammeter A, is 2 A
and the internal resistance of the battery (r) is 1 £, so:

The value of the resistance R iS veevverees

b)——

45Q ~L- ‘R

_*I'I 1"1" l"'I,l'.l"l, |‘r'1"'_

.i.JIlJli.ll_.ll‘p

@29 () 4.5 Q ©9Q

®
>
Q
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@ In the opposite circuit, if the reading of ammeter A is 1 A, the reading of ammeter A, is 2 A
and the internal resistance of the battery (r) is 1 €2, so:

The emf of the battery is vvsvsvsvss

b)——

.
Lh
@]

— WA —
~

—_‘_..l’.'. |J l’ "'I"ﬂl"!‘l'"

@) 14V ® 12V ©o9v OFN

@ In the circuit shown in the figure, if the voltmeter reads 6 V, the resistance R is vvsesrvaes

VB=12V__
r=1Q

@2Q ()3 Q

@ In the circuit shown, the potential difference between b and ¢ is vvevsevses

10Q

O
MAHAA
wn
e

LA

o

As5v ®) 10V ©15Vv () 20V
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@ In the opposite circuit, if the voltmeter reads 8 V, the emf of the battery (V) is vvervevens

@sv ®) 10V ©12v () 14V

@ In the opposite figure, if the current flowing in the 6 Q resistance is 1 A, so:

The reading of the ammeter (A) iS veverereas

6Q
AMAWAMAW— 2 g
l’l‘ I“Vl‘t
AWM~
3Q ETa
A/
- ;}_*__.._

r=1Q
(A) 3.4 A (B)3A (©2.8A D2A

@ In the opposite figure, if the current flowing in the 6 Q resistance is 1 A, so:
The reading of the voltmeter (V) is vvevevaens

6Q
AMAWAMAW— 2 g
l’l‘ l“Vl‘!’
AWM~
3Q T2
A\
- ;}_*__.._

®1v (®)3v ©s6V Ok
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@ In the opposite figure, if the current flowing in the 6 Q resistance is 1 A, so:
The emf of the battery is sevevaesss

6Q2
AMWAWAW—— 20
1’?"-"!’\"11"'3\*: l"f_
MM~
3Q (V)
|
i ’]———————-——4—

r=1Q
A 11v (®) 13V ©15v (D) 19V

@ Three resistances 8 2, 6 2 and 16 2 are connected together in a certain way, then the group
is connected to a current source of internal resistance 1.2 €. When the circuit is closed, the
p.d. across the 8 Q resistance is 2 V, across the 6 2 resistance is 6 V and across the 16

resistance is 4 V. The emf of the source is sssssssees

AWev (®) 7.5V ©ov @ 12V

e In the opposite circuit, the voltmeter reading is «veesvsvss

| r I
l"—\."\-l.*.'.'.". AMAAAN- 1
I

AW~
R

(&) Vg - 2Ir Vg + Ir (©IR/2 (©) 2IR
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@ In the opposite circuit, if the internal resistance of the battery is 1/4R, the voltmeter reading is

XXX RN

)
A2

<
=]

1‘1"\’\"‘! ‘}'l'"l" '|"lj'l"'
R

(a) 2/3 vy 5/4 Vg (©1/5 vy (0) 4/5 Vg

@ In the circuit shown in the figure, when the switch K is closed, the readings of the ammeter (A)

and the voltmeter (V) vveevaees

l v =12V LK |
= r=1Q | =
2Q = L Z60Q

= gsg =

3 T

—~MAWA—
3
\2;

@ ammeter reading increases, voltmeter reading decreases
ammeter reading decreases, voltmeter reading increases
@ ammeter reading increases, voltmeter reading increases

@ ammeter reading decreases, voltmeter reading decreases
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@ What happens to the readings of the ammeter and the voltmeter respectively when the variable

resistance S in the opposite circuit is increased?

S
R

—wwiin—(A)

Vp,r
R | .
AW | ¢
LT
V)
@ increase, increase increase, decrease

@ decrease, increase @ decrease, decrease

@ The opposite figure shows a closed circuit. When the variable resistance (S) is increased, the

readings of the two voltmeters V| and V), respectively seseaeaess

VB .
i
i

®
R
WY M——WWWWW—

R

MWW

@ increase, increase decrease, decrease

@ increase, decrease @ decrease, increase
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@ In the circuit shown, if the value of the variable resistance (S) is decreased, which of the

following ratios decreases?

V)
Vg

r

!
I
¥
S
—WMW(M———NWM
R
(A) V/Vg Vy/ Vi © vp/V, ®) Vi/V,

@ You have a group of resistances, each of 8 . How many of them are needed, and how should

they be connected between the points X and Y, so that a current of 2 A flows in the circuit?

V=24V
r=1Q
|,
| |
9Q
e — WA ———
X Y

@ two resistances, in series three resistances, in series
@ four resistances, in parallel @ six resistances, in parallel

13/76



Ohm's Law for a Closed Circuit thanawiya-archive.com

@ In the circuit shown in the figure, if the current flowing in the circuit when the switch K is

closed is 0.5 A greater than when it is open, the emf of the battery is sevevsesss

7.5 Q
——— AWWWWA—
K 15 Q
LA — wwwvan—
[
|
r=1.5Q

(A) 8.2V (8) 9.4V (© 103V ) 11.7V

@ The opposite figure shows four resistances connected in the shape of a square ABCD, so:
The two points to which a battery of internal resistance 1 & must be connected so that a

current of 0.25 A flows in all the resistances are vvsvsssssee

10 Q

[—-\‘Mﬁ.WﬂWl. B

40Q = 20 Q
\l—"rlulh'.v‘-‘\*\"ul\"r'h’r—l
D 30 Q C

(A A, B (®)B,D ©c D (A, C
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@ The opposite figure shows four resistances connected in the shape of a square ABCD, so:
If a battery of internal resistance 1 Q is connected between the two points that make the

current in all the resistances 0.25 A, the emf of this battery is «vevaevees

A 10Q

[—Q‘M‘\."\M'\"-’A
AAAANMAAAAN ‘

30Q ¢
A 13v (®) 26V (©35Vv () 40V

!

AEKA

B
o
e

U AARAARRRAAR
rlr{lhhllr

l‘illtl iy
]
o
@)

lll"l'

° The opposite figure shows a circuit consisting of a battery Vg of internal resistance 1
connected to four resistances Ry, Ry, R3 and R4. A current of 0.3 A flows in Ry, 0.3 A in Ry,
0.4 A in R3 and 0.2 A in Ry, so:

The emf Vp of the source is veevsevses

R =6Q R,
_'_'r'-'-“u"‘-'-'s"n".'|"| 'vc"'—-'ﬁ'm""'r". L| A 'ﬁ\
R,= 15Q

I"\"!lilr"'ll'l'\'i"'l.\'l
R4

AAAANANAAANA
AR Aadiddsl)

}'r
VB
r=10Q

(A) 5.4V () 6.9V (©7.13v () 9.51V
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@ The opposite figure shows a circuit consisting of a battery Vg of internal resistance 1
connected to four resistances Ry, Ry, R3 and R4. A current of 0.3 A flows in Ry, 0.3 A in Ry,
0.4 A in R3 and 0.2 A in Ry, so:

The total resistance of the circuit iS ssssessees

R,=6Q R,
_—'!Il'l‘!"'lr.l‘i*I*l‘fll1T'-'_II1\.\"|'!I"|L|.I.‘-}'|-\
R,= 15Q

I"\"!lilr"'ll'l'\'i"'l.\'l
R4
f"n.‘illllt's"ﬂ'l'l'-'l:'.(\'_'—

}:—
VB
r=10Q

()30 Q (3) 14 Q (©7.67 Q (D) 13.34 Q

@ In the circuit shown in the figure, the readings of the two voltmeters V| and V; are «viveviens

& @)
| :

80
vy=6v B
r= 2L
(A V=225V, V, =55V (B) Vi =48V, V=48V
(©Vy=225V,V,=2.25V D) Vi =48V, V=24V
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@ A resistance (R) is connected to a battery of internal resistance (r) and a switch, as in the
opposite circuit. If the voltmeter reads (V) when the switch is open, and its reading becomes
0.8 V, when the switch is closed, the ratio (R/T) is veeevevens

W)
\2

R
—AWAWAMAMWA /.

I

|
I
@1 ® 2 © 4 ©s

e In the opposite circuit, when the switch K is open the voltmeter reads 12 V, and when the
switch K is closed the voltmeter reads 9 V and the ammeter reads 1.5 A, so:

The internal resistance of the battery is «vevsvsess

K
A

R
/R\ I!'.i.\.ll'-""‘\‘\‘\-_.

i AR

(A)o0.5Q (®)1Q ©1.5Q ®2Q
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@ In the opposite circuit, when the switch K is open the voltmeter reads 12 V, and when the
switch K is closed the voltmeter reads 9 V and the ammeter reads 1.5 A, so:

The value of the resistance R iS veeevesees

K
A

® T

R

" " A
!h"i‘.“'l‘-‘h 'f".'“j‘i

AN
®

@2Q () 4Q ©6Q ()8 Q

@ In the circuit shown in the figure, the internal resistance of the battery is 2 . The voltmeter
reads 12 V when the switch K is open, and its reading becomes 10 V when the switch K is
closed, so:

The current flowing in the circuit when the switch K is closed is «vevaesees

V’f\i
4, R
iy Ay,
a0 b
w : % l t ".,f:.i {
oy wld
/ : '{k\.
A
-\\ |'|1I‘|hr‘pa|l‘l !‘.‘&J.l‘ /
,;;. f N
(57} et
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@ In the circuit shown in the figure, the internal resistance of the battery is 2 Q. The voltmeter
reads 12 V when the switch K is open, and its reading becomes 10 V when the switch K is
closed, so:

The value of the resistance R iS sessssssss

W
w, R
iy Ay,
wek L7
oy LI
R R e,
/ A k\_
-\\ |'|1I‘|hr‘pa|l‘l !‘.‘&J.l‘ /
Yele Y
() N

AW)s5Q (3) 10 Q (© 15 () 20

@ In the opposite circuit, a voltmeter is connected across a battery of emf (Vp) and internal

resistance (r). The voltmeter reads zero when vveeevesss is closed.

K, K,
» e
-‘f'|:
CV) “=="VR % R - K3
@ the switch K| only the two switches K; and K, only
@ the two switches K; and K3 only @ all three switches K, K, and K3
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@ In the opposite circuit, if the pointer of the ammeter (A;) stays at zero, the reading of the

Y l"'l"r‘."J"r‘r A i"!"“." AN

'.H \M‘\ﬁlg ’\.11‘\".‘1‘, ,m_;.i\'}
|y
I ]

VB=20V
r=2Q

() 3.5A (8) 2.5 A ©2a () 1.5 A

ammeter (Al) IS derrrrrvae

&)

e An electric source is connected to a uniform conductor (x) through a slider, as in the opposite
circuit. What happens to the voltmeter reading (V) when the length of the part of the

conductor that carries the current is increased?

O,
—
= Vg, 1
= ¢__
) Cnnductnr(x}___)
@ increases decreases
@ does not change @ cannot be determined
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@ In the circuit shown, two uniform conductors (x) and (y) of the same metal, of lengths (E) and
(2{3) and cross-section diameters (d) and (d/2) respectively, can be connected through a two-
way switch to a battery of internal resistance (r). The following table records the voltmeter
reading as the switch contact point is changed:

The switch is not connected to either point (a) or (b): V;
The switch is connected to point (a): V,
The switch is connected to point (b): V3

The correct order of the three voltmeter readings is «veesevees

V)
}1

Vo, r

d
(x) =
b
)
(¥)

(:) Vi=V,=Vj; ‘I’ Vi>V,> Vs (:) Vi>Vy >V, (:) Vs >V, >V

@ In the opposite circuit, the emf of the battery is «vevaevees

‘;’B
1
= 2 R
R 2R
R —1 o~
A \\}“}
20V

A2V (B) 30V (©35Vv () 45V
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@ Three identical resistances are connected to a battery of internal resistance (r) in four different
ways, as shown in the following circuits. In which of these circuits is the voltmeter reading the

greatest?

@ What change should be made in the opposite circuit to increase the current flowing in the

lamp?

(LRI R NN i
ey A AR YT B

@ Adding a resistance in parallel with the resistance in the circuit
Adding a resistance in series with the resistance in the circuit
@ Removing one of the two cells

@ Moving the lamp to point P

@ The opposite figure represents a closed circuit. Which of the following components represents
the element X that makes the voltmeter pointer deflect to 4 V?

r:iii;:l_;3(1
R Ll

=

| e e ®
2{1) v
r=0 ——t— (@ — ©
16V 4 \L
r=0 r=
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@ In the circuit in front of you, the voltmeter reading is «vevsevees

(Vg),=5V | (Vg)=2V
,=02Q [ Tr,=03Q ©

AW
2Q

(A)7.64V (8)2.36 V ©2v () 1.64V

@ In the opposite circuit, if we remove one of the two cells of the battery and connect another

resistance in series with the resistance R, the voltmeter reading vseveveess
-

' I
r=0 r=

0

R
1'!'\‘\’1‘\%'\‘: lhl
@ increases decreases
@ stays the same @ cannot be determined
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@ In the circuit shown in the figure, if the internal resistance of each cell is 2 Q, so:

The total external resistance of the circuit iS veeevesses

20Q
YWY
30Q Fl
1 0 g SR
——WAWYAWWWA——— 200 400

SAAAA—AAWANA—

!I |l
I’ I
(Vg), =6V  (Vg),=12V

AW)s5Q (3) 10 Q (©20Q () 25 Q

@ In the circuit shown in the figure, if the internal resistance of each cell is 2 £, so:

The total current flowing in the circuit is «vevaevees

20Q
YWY
30Q FI
1 0 g SR
——WAWYAWWWA——— 200 400

SAAAA—AAWANA—

!I |l
I’ I
(Vg), =6V  (Vg),=12V

(A)0.25 A (3) 0.5 A (©0.75 A @ 1A

24176



Ohm's Law for a Closed Circuit thanawiya-archive.com

@ The opposite figure shows four identical cells, each of emf 12 V, connected to an electric lamp.

If the current flowing in the circuit is 0.5 A and the power consumed in the lamp is 23 W, the

e
?

(A)0.5Q (®B)1Q ©1.5Q )2 Q

internal resistance of each cell iS veveeeeees

4
i

@ In the circuit shown, when the switch K is opened and the switch K3 is closed, which of the
following choices shows what happens to both the direction of the current in the resistance R

and the ammeter reading?

3 \,'B K,
| 3r
] v, K
B
2r . E V.
.

@ the current direction stays the same, the ammeter reading increases
the current direction is reversed, the ammeter reading decreases
@ the current direction stays the same, the ammeter reading decreases

@ the current direction is reversed, the ammeter reading increases
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@ In the opposite circuit, the reading of voltmeter Vy is 4 V while the switch K is open. Given
that (Vg), > (Vp)i, the readings of the two voltmeters V| and V), after closing the switch K

ATC vevevrnonn

®)
] [
(Vg), =8V (Vg),
r,=05Q r,=0.5
K/. 3Q
D,
AWV =3V, V=115V BV, =3V,V,=8V
OV =45V, V, =115V @) V,i=45V,V,=8V

@ From the opposite circuit:

The current flowing in the circuit iS veevevaees

(Vg) =4V  (Vp),=2V

a | b e e
| »
r=2Q =14

5Q
_.__.I‘,_., fr AT R

(@) 2/3A (®)3/2A (©1/2A (®) 1/4 A
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@ From the opposite circuit:

The potential difference between the points a and b is «veeaevees

(Vg)=4V  (Vg),=2V

a___ b__J, ¢
I »
r=29Q r,=1€
5Q

_______]?___——-h,.uutufﬁ

@ 7/2v (®)5/3V ©4/9v (@) 2/3V

@ From the opposite circuit:

The potential difference between the points b and ¢ is «vevaenes

(Vg)=4V  (Vg),=2V

a ! b ¥’ c
I |
r,=2Q r,=1Q
5Q

il

I
(A o4V 225V (©0.625V @ 1.6V

@ In the opposite circuit, the voltmeter reading is «vevsvsess

—
V10V,n=10
—
10 V,I'l =30
6Q

& i
........

@20V (B) 10V ©s5v @) o
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@ A battery of emf 8 V and internal resistance 0.4 Q2 is charged by a source of internal resistance
0.4 Q, and a current of 2.5 A flows in the circuit. Neglecting the resistance of the connecting

wires, the emf of the source used to charge the battery is sesevseses

@12V B 11v ©10v OXA%

@ In the circuit shown, if the power consumed in the 4 Q resistance is 16 W, the value of r is

Yrrrrrrnan

2V 10V

e bt
4 r

e ——

(A)0.25Q (3)0.5Q ©1Q ®2Q

@ Each of the following circuits consists of a voltmeter, an ohmic resistance (R) and two
batteries, each with an internal resistance (r). In which of these circuits is the voltmeter reading

greater than the emf (Vp)?

______ @— !.____@___..A._ D
VB Vs Vp
B $
2Vy : VB . 2Vp 8 VB =
— I}_ __I —|}.._ ,,,,,, J —_— ] — |}..-J
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6 In the opposite circuit, the ratio V,/Vy is vevsvseens

(Vp) =2V, (Vp),=Vy
r1=% R r,_=% R
I ¥ 1. R P70 T P— R WE————

(&) 5/11 2/3 (©) 7/11 ®) 1/1

@ From the circuit shown in the figure:

The reading of ammeter A iS vervrerens
28
e NG
. { ;_49 6Q - >
"\L, 7 6Q
1Q
i | {A)—
! 3
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e From the circuit shown in the figure:

The reading of ammeter A iS vevreveens

2Q
49 '”1- "I\\
- 40 6Q° >
\L A
i
L__,{ i __,,.__
2V 12V

r=1Q r=2Q
() 0.5 A ®)1A ©1.5A D 2A

@ In the opposite circuit, if the readings of the two voltmeters (V1) and (V,) are 16 Vand 6 V

respectively, the value of the resistance (R) and the emf (Vg){ respectively are vvvvevenes

(V) =8V (V)
rz 7:1 Q rl =T 12

1 J ]

WWWWWWW—

Fem
V2
16 V (B)R=4Q, (Vp),

18V (@ R=49Q (Vp),

W R=3Q, (Vp), 10V

(OR=3Q, (Vp), 18 V
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@ Each of the following figures represents a circuit of three identical resistances connected to
three identical cells of negligible internal resistance, in three different ways.

The ratio between the currents I1 : I : I3 iS vveereenns

|| I I I |—-[ lm--iz._.-..j
(3) (2)
(A)9:1:3 (3)2:3:1 (©3:6:2

@ A cell is connected to a resistance of 1.9 Q and a current of 0.5 A flows. When this resistance
is replaced by another of 10.6 Q, the current drops to 0.125 A. The emf of the cell is vevevevers

(A) 53V (8)3.31V ©2.7vV (D) 1.45V

@ A cell is connected to a resistance R and the current flowing in it is I. When another resistance
R/2 is connected in parallel with the first one, the current in the circuit doubles. The internal

resistance of the cell iS veeerssnss

(®) 3R R/3 (© 6rR (D) R/6

@ An ohmic resistance R is connected to two different batteries, each on its own, as shown in the
two opposite circuits. If the two voltmeter readings are equal, each 3 V, the ratio between the

internal resistances of the two batteries (7'1/77) is vvaversene

(VB)]=6V,1'1 (VB)2=4V,1'2
l !
I |
AWM - WA ———
R R

@ 2/3 3/2 © 1/3 ® 3
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@ Two identical wires made of the same material, each 50 cm long with a cross-sectional area of
2 mm?2, are connected in series in a circuit with a cell of internal resistance 0.5 €, and the
current in the circuit is 2 A. When the same two wires are connected in parallel to the same
cell, the total current in the circuit is 6 A, so:

The emf of the cell used iS seveveeres

®3v ® 6V ©ov ® 12V

@ Two identical wires made of the same material, each 50 cm long with a cross-sectional area of
2 mm?, are connected in series in a circuit with a cell of internal resistance 0.5 €, and the
current in the circuit is 2 A. When the same two wires are connected in parallel to the same
cell, the total current in the circuit is 6 A, so:

The electrical conductivity of the wire material is vivsvesses
(A) 125 x 103 Q'L.m’! 250 x 10* Ql.m’!
(©) 396 x 106 QL.m’! (D) 431 x 108 Q" '\.m’!

@ A battery of emf 12 V is connected to two identical lamps connected in parallel. The p.d.
between the terminals of the battery becomes 10.8 V and the power consumed in each lamp is

12 W. The internal resistance of the battery is vsesevsess

(A)0.25Q 0.54 Q (©0.72Q @1

@ From the opposite circuit:
The current flowing through the 12 V battery is «vevevssss

[
. Q% (Vg),=7V
E: r,=15Q
9Q |
F—AAAY ||
,i 6Q
I: A —
(Vg)=12V
r,=15Q

(A)3/5A (®)1/3A (©4/9A (@) 7/8 A
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@ From the opposite circuit:

The power consumed in the 9 Q resistance is vveveveres

180 (VB)2=7V
r2=1.5§2
9Q |
—— AN |=
| 6Q
(VB)1= 12V
r,=15Q

OFEZAY 3/7W (©6/5wW ® 4/9W

@ Two identical resistances x and y, connected as in the opposite circuit, each consume a power
P« What power do the resistances x and y consume respectively when:

the switch K is closed?

I ——rLL TS LEELNLE

(¥) (x)

Q’DX:4PW,y:2PW ){:16PW,y:4PW
@ x: Py/4,y: Py/2 @ x: Py,/16, y: Py,/4
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@ Two identical resistances x and y, connected as in the opposite circuit, each consume a power
P,,. What power do the resistances x and y consume respectively when:

the switch K3 is opened and the switch K is closed?

VB’T=O

A

(y) (x)

(A) x: 3/2 Py, y: 2 P,, x: P/4, y: Py,/8
(©x 9P, y:9P, () x: (2 Py)/3,y: (2 Py)/3

@ The opposite circuit contains two identical lamps (1) and (2). When the slider is moved from
position a to position b, what happens to the brightness of:

lamp (1)?

Vg, r
L

da
_u—-_f.",lh..'..’."r’ LT Ly —

¥
(2) @

(1
@ decreases increases @ does not change @ becomes zero
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@ The opposite circuit contains two identical lamps (1) and (2). When the slider is moved from
position a to position b, what happens to the brightness of:

lamp (2)?

Vg, r
|
|

a
—-——_f.",lhr'..-‘., SN —————

¥
(2) @

(1)
@ decreases increases @ does not change @ becomes zero
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I Essay questions — 15 questions

’ In the circuit shown in the figure:
(1) Write the relation between each of the readings V| and V; and the current I flowing in

the circuit.
(2) Deduce what happens to the readings V; and V; when the resistance of the rheostat S is

increased.
(3) What are the readings of Vi and V; when the switch K is opened?

AWM

Ky A S

WAMAI—

R

Q In the circuit shown in the figure, calculate the emf of the source if its internal resistance is 2

Q

. !

= =

= 6Q =50

I =
=30

2 Z10Q
[m %m £

T |
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e In the circuit shown, if the emf of the battery is 12 V and its internal resistance is 2 €2, find
the readings of the ammeter (A), the voltmeter (V) and the voltmeter (V;) when the switch K
is:

(1) open. (2) closed.

K 12Q
'/'- 1".‘.-":"?"1%‘\” ¥y -
[‘ 6Q
MWW : b
i
T
4Q
‘,I.riMIFl ‘lﬂs'l 'f,'_

L

° In the two opposite circuits (1) and (2), a variable resistance R is connected once to a source
of emf Vp with negligible internal resistance, and once to a source of emf Vp and internal
resistance r. When R is increased in both circuits, the reading of voltmeter V; stays constant

while the reading of voltmeter V;, increases. Explain why.

Y 'l
Vg, 1=0 Vg, 1#0
R R «
——-"-M , -—-——-»-'-:ig;.hfﬁ-'p——

(1) (2)

37176



Ohm's Law for a Closed Circuit thanawiya-archive.com

° In the circuit shown in the following figure, the resistance R is twice the internal resistance (r)
of the source, and the reading of voltmeter (V) across the source is five times the reading of
voltmeter (V1) across R;. Find the resistance R, in terms of the internal resistance (r) of the

source.

4

) FAl

[ %!

Source

Vp

° In the circuit shown, what happens to the voltmeter reading when the slider is moved from

point x to point y?

S
7]

R R,
AN —— e A A —erd

a A closed circuit consists of a battery of emf Vg and internal resistance r, a variable resistance R
and an ammeter. When R was doubled, the ammeter reading did not drop to half. Does this

agree with Ohm's law or not? Explain your answer.

° From the data of the opposite circuit, is the internal resistance of the battery significant or

negligible? Explain your answer.

15V

be
L

1A 6Q

W 20
30 MWW
AWAMVAY
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6 Figures (1) and (2) each represent part of a different circuit. Find the ratio between the
potential differences ( ny)/ (V)

I0V,r=4Q
1 i————>—~
( )x . 2AY
I0V,r=4Q
. Ly
(2) - K 2‘; k

@ In the opposite circuit, the potential of point x is higher than the potential of point y, the

ammeter reads 2 A and the internal resistance of each battery is 1 Q. Calculate the emf of the
battery (Vp),

(Vg), (Vg),=10V

B)2

i r
Il |l

5Q 3L
y MWW —a X

Q In the opposite figure, which is greater? Explain.
(1) The emf of the battery (V)1 or the reading of voltmeter V;?
(2) The emf of the battery (V) or the reading of voltmeter V,?

(VB)2=VB’ I (VB)[ =2 VB! I

oIl

7

Pafhapagapns
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@ The opposite figure shows a closed circuit containing an unknown element Z. Given that the
internal resistances of the sources in the circuit are negligible, suggest two possibilities for the

unknown element Z that give the values shown in the figure.

9V 3V
4. 20 2Q
NN NN N "] f— 2t a1 000
0.5A
Z

' '
d '
o

—

@ In the two opposite circuits (1) and (2), what is the effect of closing the switch K on the

brightness of lamp x?

[ S ——

(1 @

@ In the circuit shown in the figure, explain what happens to the brightness of lamp x when the
switch K is opened and the switch K is closed.

x )
¥ x
SR SRS S
Y
K,
__________ P
Vg,r
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@ Two identical lamps, each marked (60 W, 12 V), are connected to a battery of emf 12 V and
internal resistance 0.5 Q2 as in the opposite figure. Explain why the power consumed by each

lamp is not 60 W
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I Past exam questions — 31 questions

’ The following figures show four circuits, each containing an ammeter. What is the correct

order of the readings of the ammeters A, A, A3 and A4? (Trial exam / May 2021)

v Vg
B Rw-li I
3] .'r'f\.'r'uu’_@_!r
2R R
3R A PPN
AR
£ 3R JOR
.'.':.'i-.','.r.-,v AVMARARY N
E‘ R ‘r'E’i'E}M
®A3>A1>A2>A4 A2>A1>A3 >A4
©A1>A2>A4>A3 ®A3>A4>A2>A1

Q A cell is connected to a resistance Ry and the current in the circuit is 0.5 A, as in figure (1).
When R; is replaced by a resistance R, the current in the circuit becomes 0.3 A, as in figure
(2). The emf of the cell is vveeeeeees (Trial exam / May 2021)

R,=9Q R;=5Q
MR MMM
A)03A (A)0sA
I+ [
\IB ‘!B
Figure (2) Figure (1)

AW 1.2V (®B) 1.5V ©2v @3V
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e The opposite figure represents two circuits. The ratio I1/I is «veveesese (Trial exam / June

2021)
VB= V VB= Vv
r=1Q r=18Q
- = I ——t i i
I2 I
5Q 10Q2
AWAM———— VA

Circuit (2) Circuit (1)

() 6/11 11/6 (©1/2 () 1/1

° From the circuit in front of you, the ratio between the readings of the two voltmeters V{/V; =

eevreennns (1st session 2021)

e

A YR.T

R
AN —

—(-

() (v + In/IR IR/(Vg + V)
(© (IR - IN/(V; - Vp) () (Vg - IN)/IR
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° In the circuit in front of you, the current I is «vevsesees (Ist session 2021)

3Q

N

P

>
O

F |
12V
r=1Q

(A) 0.76 A (3) 0.83 A

ANV

: .:"-'..'_«,__l 82 9

oz

. -:
)

};.
£a

6 <2

12Q

©3aA

() 4 A

° In the closed circuit shown in the figure, when the value of the variable resistance (S) is

increased, vvevvsenss (2nd session 2021)

@ the readings of both V| and V), increase

the reading of V| increases and the reading of V; decreases

@ the reading of V| decreases and the reading of V, increases

@ the readings of both V| and V, decrease
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a In the circuit shown in the figure, if the reading of V3 is 0.8 V, which of the following choices
correctly gives the readings of V; and V; respectively? (2nd session 2021)

(V) Vi)

M W W*h]
! d

(Vp),=10V (V) =8V

1,=2Q =1 Q
20
JAMAAMA ————r—
[ f\f_‘
(V3)
AW Vi=10V,V,=6V (B) V=84V, V,=9.2V
OV, =7.6V,V, =92V @V =4V, V=8V

° When the value of the variable resistance (S) in the circuit shown is increased, which choice
correctly describes the change in the readings of voltmeter (V) and voltmeter (V)

respectively? (Ist session 2022)

[ ..'1 ! |E [
z VB » I
RS
|_ R S
Y | ..\."l..f"_'_'_"'_"lJ
TETA
Q)
@ V| increases , V, increases V| stays constant , V, increases
@ V| decreases , V, stays constant @ V1 decreases , V, decreases
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6 In the circuit shown, if the voltmeter reads 18 V while the switch (K) is open, and 15 V when
it is closed, the internal resistance of the battery is vsvsvseses (Ist session 2022)
r#0
|
|
|

®3Q ®29Q ©49 ®)1Q

@ In the circuit shown in the figure, the voltmeter read 14 volts while the switch K was open,
and when K was closed its reading became 8 volts. The internal resistance of the battery is

cvrevnaes (2nd session 2022)

VB L] r
K
L_/’. A \'\‘_g_f%._ 7, PON—
Electric switch J
_— YYYY r"- A &\-

(A)1.25Q (3) 0.5 Q (©1.5Q (0)0.25Q
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@ In the circuit shown in the figure, what happens to the voltmeter reading when the resistance

taken from the rheostat is changed? (Trial exam 2023)

@ Decreasing the rheostat resistance: the voltmeter reading decreases
Decreasing the rheostat resistance: the voltmeter reading increases
@ Increasing the rheostat resistance: the voltmeter reading decreases

@ Increasing the rheostat resistance: the voltmeter reading does not change

Q The graph shows the relation between the potential difference (V) between the terminals of a

battery of internal resistance 0.5 €, connected in a closed circuit, and the current (I) in the

circuit. The emf of the battery is vvveveerss (Trial exam 2023)
V(V)

@sv ®) 10V ©o9v () 12V
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@ In the circuit shown in the figure, which choice correctly gives the values of Vg, I] and I,

respectively? (Trial exam 2023)

12V
b
14 R? ?QR
Ve le 1:13

AW Vg=6V,I;=2A,,=1A
©OVg=18V,I[[=1A,[,=2A

(®) Vg
(®) Vg

18V, [} =3A,L,=1A

6V, Ij=3A,1,=2A

@ The figure represents a closed circuit. When the switch (K) is opened, +vvevseses (Ist session

2023)

R

A .'j'l' A

@ the ammeter reading decreases and the voltmeter reading increases

the ammeter reading increases and the voltmeter reading decreases

@ the readings of both the ammeter and the voltmeter decrease

@ the readings of both the ammeter and the voltmeter increase
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@ From the figure in front of you, we find that «......... (2nd session 2023)

R -J—1'__|'-_ I'." VAN
_-'_f'._.'.‘n'. i '.."-_"-" | — S

WV, < Vp OMERT © Vv, = Vg @V, =V,

@ The opposite figure shows a certain battery connected in two different circuits. If the ammeter
reads 1.2 A in the first circuit and 1 A in the second circuit, the internal resistance of the

battery (r) is vsvevevess (2nd session 2023)

j !" | L1
~
A @)
I o R | 90
Circuit (2) Circuit (1)

AW 1.5Q (®)2Q ©05Q ®1Q
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@ You have a circuit as in the figure. Which of the following choices for the voltmeter reading is

correct? (1st session 2024)

R 2R
K 2R
-+ +f -
:[ ,.\.ﬁlhll'\ |'
Vg 2V,
r=R r=R
@ K open: 4/3 Vg, K closed: 6/5 Vg K open: 4/3 Vg, K closed: 7/5 Vg
@ K open: 7/6 Vg, K closed: 6/5 Vg @ K open: 7/6 Vg, K closed: 7/5 Vg

@ The opposite figure represents a circuit. If the voltmeter reads 4 V when the switch K is open,

the potential difference across the 3 €2 resistance when K is closed is vsvsvevess volts. (2nd

session 2024)

AN Qd”
<
L
Vg
r=1Q
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@ In the circuit shown in the figure, the internal resistance of the battery is 0.5 €2, the voltmeter
reads 21 V while the switch K is open and 19.5 V when K is closed. The current in the circuit

and the value of the resistance R respectively are «...evvees (Sample exam 2025)

(AWI1=2A,R=10Q (B)1=2A,R=13Q
(O1=3A,R=10Q (®I1=3A,R=13Q

@ The opposite figure shows part of a circuit. The voltmeter reading (V) is calculated from the

relation «.eeeeeees (Sample exam 2025)

I R
VB,r
®
AWV=Vg-IR + 1) ®B)V=Vg-IR-1)
©OV=Vg+IR+71) ®V=Vg+IR-7)
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@ In the circuit in the opposite figure, if the potential difference between the points a and b is
15.2 V, the value of r and the potential difference between the points (c) and (d) respectively

are «vvvvvvves (Sample exam 2025)

..................................

E 16V i
a | 16Q i, iD
J—-—-g—-f,*;.uwr-r-h L ]
GUE prieniinodeen . 9Q

= . IVi %

T—é—m;-;—.wm, I P l

G i d
AWr=14Q,Vq=77V (B)r=14Q,V4=7.8V
©r=07Q,Vq=77V D)r=28Q,V4=8.4V

@ In the opposite circuit, a group of different resistances is connected to a battery of internal
resistance R. Which of the following relations between the potential differences across the

external resistances is correct? (Sample exam 2025)

2R
J NV
J,
Rz
z “3R
Ve RTE | 4r
AN —
(AW Vig =3Vr=3Vyr = 1.5V ViR = 3VR = 1.5 Vop = 0.75 Vr
(O Vag = 2Vg = Vop = Vig (D) Vs = 2VR = 3Vop = 1.5V
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@ In the circuit shown in the figure, what happens to the readings of the two voltmeters (V1)

and (V,) when the value of the variable resistance (R,) is increased? (1st session 2025)

@

RN N | }

5

WAL b
”

(V) —

@ V| decreases , V, decreases V{ decreases , V increases

@ V| increases , V, decreases @ V| increases , V, increases

@ Three identical lamps, each of resistance (R), are connected to a battery of emf (V) and
internal resistance (0.5 R) as in the figure. When the filament of lamp (Y) burns out, what
happens to the brightness of lamps (X) and (Z)? (1st session 2025)

-,
-

7 :@ =) Y Xc@

Npat
@ X increases , Z increases X increases , Z decreases
@ X decreases , Z increases @ X decreases , Z decreases
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@ The circuit shown in the figure contains a resistance R connected to a battery of emf Vg and
internal resistance r. What happens to the readings of the two voltmeters V| and V;, when the
switch K is opened? (2nd session 2025)

2/
R K
AN —3
VB o T
/|
|
W)

@ V| increases to Vg, V, increases to Vg
V| increases to Vg, V, decreases to zero
@ V| decreases to zero , V), increases to Vg

@ V| decreases to zero , V; decreases to zero

@ The figure shows a resistance of 20 €2 connected across the terminals of a battery of emf 12 V
and internal resistance 4 2. If a voltmeter of resistance 80 €2 is connected in parallel across

this resistance, what is the voltmeter reading? (2nd session 2025)

12V,4Q
/|
'l

2002
MWW

A 12v ®) 10V (©96V (D) 2.4V
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@ In the circuit shown in the figure, the ammeter reading is (I), the voltmeter reading is (V) and
the internal resistance of the battery is (r = 0.5 R). What happens to the readings of the

ammeter and the voltmeter when the switch (K) is closed? (2nd session 2025)

®
R K R
W s—T—WWIW
R
T —— A
a:
VB, r

@ ammeter increases , voltmeter decreases
ammeter increases , voltmeter increases
@ ammeter decreases , voltmeter decreases

@ ammeter decreases , voltmeter increases

@ The figure shows a circuit consisting of a battery of emf 4 V and internal resistance 0.35 Q2
connected to a fixed resistance (R) and a metal wire (XY) 90 cm long with a cross-sectional
area of 3 X 1078 m2. If the voltmeter reads 3.3 V while the p.d. between point (X) and point
(Y) is 1.8 V, then +vvsvseses (Sample exam 2026)

)
s Y
’l
V,=4V
- B =
R§ r=0350 %
£,
®

X
@ external equivalent resistance 1.65 Q, conductivity 33.33 x 10° Q! m!
external equivalent resistance 0.9 Q , conductivity 33.33 X 10° Q! m!
@ external equivalent resistance 1 €2, conductivity 3 X 108 Q1 m!

@ external equivalent resistance 0.75 Q , conductivity 3 X 108 Q1 m’!
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@ Using the data on the opposite circuit, when only the switch (K7) is closed, the p.d. between
the points B and D is «veveveses while when only the switch (K3) is closed, the p.d. between the

points D and F is v.eveevvss (Sample exam 2026)

D E
A i
= =
8Q = =3Q
LSTAN f £
10V 12V
[ € » T
K, F
12Q
b ARAAAA A e
(A) Vep =14V, Vpr=6V (B) Vgp =6V, Vpp=16V
(©Vap=6V,Vpr=6V (®) Vgp =26V, Vpp=18V

@ The opposite figure represents a circuit. When only K; and K3 are closed, a current of 0.8 A

flows, and when only K, and K3 are closed, a current of 0.6 A flows. Calculate the value of Vp

(1st session 2024)

A~ I{
f] = ] 52
K, Vs
P {:
r2 == ZQ
K;
/—. ‘“!HR\"..'H'_-...-.-—.-

I E RS AN ET

° A battery of emf 18 V and internal resistance 2 €2 is connected to a resistance R, and the p.d.
between the terminals of the battery is 12 V. If another resistance of 12 € is connected in

parallel with R, calculate the current in the circuit in the second case. (2nd session 2024)
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Answer key and solutions

I Multiple choice questions

1 2 3 4 5 6 7 8 9 10
B A D C D C A D A B
11 12 13 14 15 16 17 18 19 20
B D B C B B C D B A
21 22 23 24 25 26 27 28 29 30
D C B A C C D C C B
31 32 33 34 35 36 37 38 39 40
C D B A A B C D B A
41 42 43 44 45 46 47 48 49 50
B C B C D C D D D C
51 52 53 54 55 56 57 58 59 60
A C B C A B B B C C
61 62 63 64 65 66 67 68 69 70
B D A D A B D C C D
71 72 73 74 75 76 77 78 79 80
C A C C A D B D C A
81 82 83 84 85 86 87

B B D B C A B

G Answer (B)

When a current flows, the p.d. between the terminals is less than the emf.

V=Vg-Ir

@ Answer (A)

Increasing the variable resistance decreases the current, so the voltage lost inside the battery
decreases.
‘7==Vﬁr1r

So the reading increases.

e Answer (D)

I=Vg/(R+T)
0.5=6/(10+r1)
r=2Q
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0 Answer (C)

Ri=3+6+4+2=15Q

° Answer (D)

thanawiya-archive.com

I=30/15=2 A
e Answer (C)
V=2x6=12V

a Answer (A)

The voltmeter measures the p.d. across the resistance R.

Decreasing the variable resistance increases the current.

V=IR
° Answer (D)
I=Vg/(R+T1)

The current is inversely proportional to the total resistance.

° Answer (A)

The two lamps are in series, so a burnt filament makes the circuit open, as if it had an open
switch.

The current becomes zero.

V=Vp-Ir=Vy

So the reading increases and becomes equal to the emf.

@ Answer (B)

Closing S adds a branch in parallel, so the total resistance decreases.
The total current increases (ammeter).
V=Vg-I(r+Ry)

So the voltmeter reading decreases.

@ Answer (B)

r=|(AV)/(AD|=(8-1)/(4-0.5)=2Q

Q Answer (D)

Vg=V+Ir
Vg=8+0.5x2=9V
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@ Answer (B)

The slope represents the internal resistance.

ry/ry=fractan30°tan60° = 1/3

@ Answer (C)

Point x is the emf and point y is the short-circuit current.

L.=Vp/r=2/0.25=8 A

@ Answer (B)

Vg=I(3+R+r)
10=1%X(3+R+1)
R=6Q
V=1xXx6=6V

@ Answer (B)

Ry=(p L)/A
R,=(5%x10"7x30)/(0.3%x10*)
R,=0.5Q
1=18/(0.5+8.5+1)=1.8 A

@ Answer (C)

At the start of the rheostat its resistance is zero.
6=0.6(R+1)
R=9Q

@ Answer (D)

At the end of the rheostat its resistance is the largest.
6=0.1(9+Rpax+1)
Rax=50 Q

@ Answer (B)

R,=(6%4)/10=2.4Q
[=6/(2.4+0.1)=24A

@ Answer (A)

P=VyI=6Xx2.4=144W
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@ Answer (D)

V=2.4%x24=576V
P,=(V?)/R,;=(5.76%)/6=5.53 W

@ Answer (C)

The two branches have the same p.d. (the p.d. of the battery).
V=2x45=9V
R=9/1=9Q

@ Answer (B)

V=2Xx45=9V
[I=1+2=3A
Vg=V+Ir
Vg=9+3x1=12V

@ Answer (A)

The voltmeter is connected across R and the 3 € resistance together.
6=(12(R+3))/(R+3+4+1)
R=2Q

e Answer (C)

Ry=((7+3)x10)/20=5Q
Rpe=((10+5)%x 15)/30=7.5 Q
1=27/(5+7.5+1)=2A
Vie=2X7.5=15V

@ Answer (C)

The voltmeter measures the p.d. of the battery.
Rpottom=(2%X2)/4+3=4Q
Rexit=(4%x4)/8=2Q

I1=8/2=4A

Vp=8+4x1=12V

@ Answer (D)

The 6 Q and 3 Q resistances are in parallel.
V=1x6=6V
In=6/3=2A
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@ Answer (C)

I=1+2=3A
V=3x2=6V

@ Answer (C)

Ry=(6x3)/9=2Q
Vg=3x(2+2+1)=15V

@ Answer (B)

The 8 Q and 16 Q resistances are in series, and together they are in parallel with 6 Q.
[,=2/8=0.25A

I,=6/6=1A

I=1.25A

Vg=6+1.25%X12=75V

e Answer (C)

The voltmeter measures the p.d. of the battery.
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The two resistances R are in parallel.

V=ItimesR/2

@ Answer (D)

V=VgR/(R+1)=VpR/(R+R/4)
V=4/5Vg

e Answer (B)

Closing K adds a branch in parallel, so the total resistance decreases.
The total current increases, so the p.d. across the 3 Q resistance (voltmeter) increases.

The p.d. across the parallel group decreases, so the ammeter current decreases.

@ Answer (A)

Increasing the variable resistance increases the external resistance, so the total current decreases.

So the voltage lost inside the battery decreases and the voltmeter reading increases.
In=V/R

So the ammeter current increases.
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@ Answer (A)

Increasing the variable resistance increases the external resistance.
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The p.d. of the battery (V2) increases.
V{=VS/(S+R)

So V1 increases too.

@ Answer (B)

Decreasing the variable resistance increases the current.
Vi=IR", V,=Vg-Ir|
The ratio that decreases is

Vy/Vy

@ Answer (C)

Ri=24/2=12 Q
Rxy=12-9-1=2 Q
8/n=2=>n=4

Four resistances in parallel.

@ Answer (D)

Ruosed = (7.5%15)/22.5=5 Q
Vs/(5+1.5)-V/(7.5+1.5)=0.5
V=117V

@ Answer (B)

For equal currents, the battery is connected between two points with two equal paths between
them.

Rpap=10+40=50 Q

Rpcp=20+30=50 Q

@ Answer (A)

I=0.25+0.25=0.5A
Rpp=(50%x50)/100=25 Q
Ve=0.5x(25+1)=13V
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@ Answer (B)

R1 and R2 are in series, so they carry the same current.
[1=0.3+0.4+0.2=0.9 A

V=04x15=6V

Vg=6+0.9X1=6.9V

@ Answer (C)

R=Vp/I=6.9/0.9=7.67 Q

@ Answer (B)

The circuit is a series circuit.
I=6/(8+2)=0.6 A
V,=0.6x8=48V
Vi=6-06x2=48V

@ Answer (C)

Switch open: the reading is the emf.
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Switch closed: the reading is the p.d. across R.
0.8Vy=VoR/(R+T1)
R/r=4

@ Answer (D)

Switch open: the reading is the emf.

Vg=12V

Switch closed: the difference is the voltage lost inside the battery.
12-9=1.5%Xr

r=2Q

@ Answer (C)

R=9/1.5=6 Q

0 Answer (D)

Switch open: the reading is the emf.

[=(12-10)/2=1A
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@ Answer (D)

Rey=10/1=10Q
Rext=R/2
R=20Q

@ Answer (D)

Closing all three switches short-circuits the resistance R, so the external resistance is zero.

V=Vg-Ir=0

@ Answer (C)

Ammeter A2 reads zero, so the bridge is balanced.
3/6=9/R= R=18 Q

Rexi=(12%x24)/36 =8 Q

I=20/(8+2)=2A

e Answer (A)

Increasing the length increases the resistance of the conductor, so the current decreases.
V=Vg-Ir

So the reading increases.

@ Answer (C)

V1 is in the open circuit: the reading is the emf.
RproptoL./(d?)

Ry/Ry=2/1x(d*)/((d/2)*)=8

The greater the external resistance, the greater the reading.

Vi>V3>V,

e Answer (B)

Rey=R/2+2R=2.5R
[=20/2R=10/R
Vg=I(2.5R+0.5R)=30 V

@ Answer (C)

The reading is the p.d. of the battery.
V=Vp(Rex)/Rext +1)

The greatest reading is with the greatest external resistance.
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@ Answer (A)

To increase the current, we decrease the total resistance.
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A resistance connected in parallel decreases the equivalent resistance.

@ Answer (B)

Vx=20-4=16 V
Ry/R=16/4=4
Ry=4R

9 Answer (B)

The two batteries oppose each other in the loop.
I=(5-2)/(0.2+2+0.3)=1.2A

The second battery is being charged.
V=2+12%X03=236V

@ Answer (B)

The internal resistance is zero, so the reading is the total emf.

Removing a cell decreases it, so the reading decreases.

@ Answer (C)

The three branches are in parallel.
1/R,=1/20+1/30+1/60
R,=10Q

Rext=10+10=20 Q

@ Answer (C)

Vp=6+12=18V
r=2+4+2=4Q
I=18/(20+4)=0.75 A

@ Answer (B)

Vg=4x12=48V
Viamp=P/1=23/0.5=46 V
48-46=0.5 X ¢
ri=4Q=>r=1Q

@ Answer (D)
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@ Answer (A)

In the open circuit, V1 reads the difference between the two emfs.
Vg, =8+4=12V

I=(12-8)/(0.5+0.5+3)=1A

V1 is connected across the switch and the 3 Q resistance together.
Vi=1x3=3V

The second battery is discharging.

V,=12-1X0.5=11.5V

@ Answer (D)

The two batteries oppose each other.

I=(4-2)/2+1+5)=1/4A

@ Answer (A)

The first battery is discharging.
Vab = 4—[7'1
Vao=4-1/4X2=7/2V

@ Answer (B)

The second battery is being charged (the current enters its positive terminal).
Vcb =2+ Irz
=2+1/4x1=225V

@ Answer (D)

The two batteries are in series in the same direction.
Reyi=(6%x3)/9=2Q
[=20/2+3+1)=10/3 A

V=10-10/3xX3=0

@ Answer (C)

The battery is being charged.
Vsource=Vp+I(r1 +12)
=8+25%x0.8=10V
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@ Answer (C)

The two batteries oppose each other.
I=V(P/R)=VN(16/4)=2A
22-10=2(4+2r)

r=1Q

@ Answer (D)

The reading is greater than the emf only for a battery that is being charged.
V=Vg+Ir

@ Answer (C)

The two batteries oppose each other.
I=(2Vg-Vp)/(R/2+R/2+2R)=Vp/3R
Vi=2Vp-IR/2=11/6Vpy

The second battery is being charged.
V,=Vg+IR/2=7/6Vp

Vy/Vi=7/11

@ Answer (A)

The two batteries oppose each other.
Vp=12-2=10V

r=1+2=3Q

The equivalent resistance of the group is 2 2.

=10/(2+3)=2A

e Answer (C)

The p.d. across the group:

V=2x2=4V

The potential of the upper point is 2 V because the two resistances are equal.
Ihottom=4/(1+3)=1A

Liertical=(4-2)/4=0.5 A

In,=14+0.5=15A
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@ Answer (C)

I=6/R, Vg =16+I
Vg-8=I(2+R)
8+6/R=12/R+6
R=3Q, Vg, =18V

e Answer (A)

Figure (1): three batteries in series.

Iy=3E/R

Figure (2): one opposes two, so the resultant is E.
I,=E/3R

I;=1/2%x3E/1.5R=E/R

I5:15:1y =3:1:9

@ Answer (D)

The emf is the same in both cases.
0.5(1.9+r)

=0.125(10.6 +1)

r=1Q

Vg=0.5%X2.9=1.45V

e Answer (B)

R,=(RX R/2)/(R+R/2)=R/3
2(R/3+r)=R+r
r=R/3

@ Answer (D)

V=VgR/(R+T1)
3=6R/(R+r)=>r =R
3=4R/(R+ry)=>r,=R/3

rl/r2=3

@ Answer (C)

Vs =2(2R,, +0.5)
V=6(Ry/2+0.5)
R,=2Q
Vp=2(4+0.5)=9V
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@ Answer (A)

The resistance of each wire from the previous part:

R,=2Q
p=R A/L=(2%x2x10°)/0.5
p=8x%x10"°Q.m

0=1/(p)=125x10% Q1. m!

@ Answer (B)

Riamp= (V?)/P
Riamp=(10.8%)/12=9.72 Q
1=2%x10.8/9.72=2.22 A
r=(12-10.8)/2.22=0.54 Q

@ Answer (B)

The 18 Q and 9 Q resistances are in parallel.
R,=(18%x9)/27=6 Q
The two batteries oppose each other.

I=(12-7)/(6+6+1.5+1.5)=1/3 A

@ Answer (D)

Iy=1/3%x18/27=2/9 A
P=I’R=4/81x9=4/9 W

@ Answer (B)
@ Answer (C)
@ Answer (A)

Lamp (1) is connected across the terminals of the battery.

Moving the slider towards b increases the total current.

V= VB—IT'

So the p.d. of the battery decreases and the brightness of the lamp decreases.

@ Answer (B)

The part of the rheostat connected in series with lamp (2) decreases.

So the lamp's share of the voltage increases and its brightness increases.
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I Essay questions

G Model answer

(1) Vi=Vg-Ir,V, = IR
(2) When S increases, the total resistance Ry = S + R + r increases, so the current I = Vg/R;
decreases.

So the reading of V increases since Vi = Vp - Ir, and the reading of V, decreases since V, = IR

(3) When the switch K is opened: Vi = Vg, V, = 0

@ Model answer

10 Q and 5 Q in series = 15 €2, and with 30 €2 in parallel = 10 Q2
R'=10+ 6 +8=24Q

I x15=1%x30,Iy =2A,I=2+1=3A

VB=IR' +1)=3%xX24+2)=78V

e Model answer

(1) Kopen:R'"=6 +4=10Q,1=12/(10 +2) =1A
V,=12-1x2=10V,V,=1x4=4V

(2) Kclosed: R" = 4 + (12 X 6)/18 = 8Q, 1 =12/(8 + 2) = 1.2A
Ammeter reading: 1.2 X 4 = Ix X 6,1y = 0.8A
Vi=12-12%x2=96V,V,=12Xx4=48V

0 Model answer

In circuit (1) the internal resistance of the battery is negligible, so always V; = Vp and the
reading of voltmeter V| does not change.
In circuit (2) the battery has an internal resistance, and according to V, = Vp - Ir, increasing R

decreases the current, so Ir decreases and the reading of V, increases.

° Model answer

R1=2r,V=5V1,V=V1+V2
Vz = 4V1 = 4IR1 = 8Ir
V2=IR2,R2=8T

6 Model answer

When the slider is moved from x to y, the resistance taken from S increases, so the total resistance
increases and the current decreases.

So the voltmeter reading increases according to V.= Vg -I(Ry + 1)
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G Model answer

Yes, because the current in a closed circuit is given by I = Vg/(R + 1), so it is not inversely
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proportional to the external resistance R alone, because the battery has an internal resistance; it is

inversely proportional to the total resistance.

° Model answer

Ve=V3:1x6=13x3,1;=2A,I=3A
Viattery = IR = 3 X (2 + (6 X 3)/9) = 12V

VB # Vhattery, S0 the battery has a significant internal resistance.

e Model answer

The battery in figure (2) is being charged: V = Vg + Ir, and in figure (1) it is discharging: V =
VB -Ir
(Viy)/(Vy) = (10-2 X 4)/(10 + 2 X 4) = 1/9

@ Model answer

The potential of x is higher than that of y, so the current flows from x to y through the two
resistances, so (Vg), > (V)

(V)2 - (V)1 = I(R" + 1)
(V),-10=2Xx 3 +5+1+1),(Ve), =30V

Q Model answer

(V)1 > (VB),, so battery (V) is discharging and battery (Vp), is being charged.
(1) V] = (VB)l -1Ir, so (VB)l > V]
(2) Vy, = (Vg)y + Ir, s0o V, > (Vp),

@ Model answer

The unknown element must satisfy: (Vg); = IR;
(V) =9-3=6V,IRk=05X 2+2+4) =4V
So Z can be:

1- a cell of emf 2 V with negligible internal resistance, whose positive terminal is connected to the
negative terminal of the 3 V cell.

2- a resistance of 4 Q2
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@ Model answer

In circuit (1) the p.d. across lamp (x) stays constant and equal to Vp, because it is connected across

a battery of negligible internal resistance, so the brightness of lamp (x) does not change.
In circuit (2) the total resistance decreases, so the current increases and the internal voltage drop
(Ir) increases. So the p.d. across the source, and across the lamp, decreases and the brightness of

lamp (x) decreases.

@ Model answer

Lamp x goes out, because when K is opened and K is closed, the two cells of equal emf oppose

each other, so their total emf is zero and no current flows in the lamp.

e Model answer

Because the battery has an internal resistance, which makes the p.d. across each lamp less than 12

V when the current flows.

I Past exam questions

1 2 3 4 5 6 7 8 9 10
D D A D C A B A D C
11 12 13 14 15 16 17 18 19 20
A B D A A D B D D A
21 22 23 24 25 26 27 28 29 30
A D D C A C A A C —

31

G Answer (D)

Ai:R + (3R X 6R)/9R = 3R ,A,:R + 2R/2 = 2R
Aj : the two 4R resistances are short-circuited by a wire: R, A4 : R/2 + 3R/3 = 1.5R

Least resistance, greatest current: A3 > Ay > A, > A

a Answer (D)

VB =Li(Ry + 1) =5L({R, + 1)
0.5(5+1r)=0309 +r1r),r=1Q
Vg =05xX6=3V
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e Answer (A)

I, =V/(10 + 1) = V/11,1, = V/(5 + 1) = V/6
I,/I, = 6/11

0 Answer (D)

Vi=Vg-Ir,V, = IR
VI/VZ = (VB-IT')/IR

e Answer (C)

9 Q with (6 + 12) Q in parallel = 6 Q, and with 3 Q in series = 9 Q
With 6 Q and 18 Q in parallel: 1/(R") = 1/6 + 1/18 + 1/9 = 1/3,R' = 3 Q
I=12/(3+1) =3A

e Answer (A)

When S increases, the current decreases.
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V, = Vg - Irincreases , Vi = Vg - I(R + r) increases

G Answer (B)

I = V3/2 = 0.4 A, and the two batteries oppose each other: (10-8)/(2 + 1 + 2) = 0.4 A
The 10 V battery is discharging: V, = 10-0.4 X 2 = 9.2V
The 8 V battery is being charged: Vi = 8 + 0.4 X 1 = 84V

° Answer (A)

When S increases, the current decreases.

V| = Vg - Irincreases , V, = Vg - I(R + r) increases

e Answer (D)

Switch open: Vg = 18V
Closed: I = 15/5 = 3A,r = (18-15)/3 =1Q

@ Answer (C)

Switch open: Vg = 14 V
Closed:R'= (6 X 3)/9=2Q,1=8/2=4A
r=(14-8/4 =15Q
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@ Answer (A)

Decreasing the rheostat resistance decreases the total resistance, so the current increases and the
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internal voltage drop Ir increases.

So the p.d. between the terminals of the battery (the voltmeter reading) decreases.

Q Answer (B)

V=Vg-Ir,8 =Vz-4 X 05
Vg =10V

@ Answer (D)
@ Answer (A)

The upper group (through the ammeter) and the lower resistance are in parallel, and they are
connected in series with R and the battery.
Opening K increases the total resistance, so the total current decreases and the ammeter reading

decreases, and the voltmeter reading V = Vp - Ir increases.

@ Answer (A)

The switch K is open, so no current flows.

Vi = 0, V, = Vg, so the correct statement is V, = Vp

@ Answer (D)

Vg =129 +1r)=1X (11 + 1)
r=1Q

@ Answer (B)

The two batteries oppose each other, so the resultant is Vg, and the battery Vp is being charged.
Kopen:I = Vg/6R,V = Vg + I(r + R) = Vg + 2Vp/6 = 4/3 V
Kclosed: I = Vg/5R,V = Vg + 2Vg/5 = 7/5 Vg

@ Answer (D)

Kopen: I = 4/2 =2A, Vg =2 X 3+2+1)=12V
K closed: the 2 Q resistance is short-circuited: I = 12/(3 + 1) = 3A
V;=3Xx3=9V
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@ Answer (D)

Kopen: Vg = 21 V,closed: Ir = 21-19.5 =15, =3A
External resistance = 19.5/3 = 6.5 Q
The bridge is balanced: 1/(R") = 1/2R + 1/R + 1/2R = 2/R,R/2 = 6.5,R = 13 Q

@ Answer (A)

The current leaves the positive terminal, so the battery is discharging, and it flows through R in the
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same direction.

V=Vs-Ir-IR=Vg-IR + 1)

e Answer (A)

The 16 V battery is discharging: 15.2 = 16 - 1.6I ,1 = 0.5 A
16-7=05%X (1.6 + 6 +9 +r),r=14Q
The 7 V battery is being charged: V.q = 7 + 0.5 X 1.4 = 7.7V

e Answer (D)

3R with (2R + 4R) in parallel = 2R, R = R + R + 2R = 4R, I = Vg/4R
VR = Vp/4,Vir = Vp/2,Vop = Vp/6, V4r = Vp/3
Vir = 2VR = 3Vr = 1.5V4x

e Answer (D)

Both V and V; measure the p.d. across Ry: V = (Vg Ry)/(R; + R, + 1)

When R; increases, this p.d. increases, so both readings increase.

@ Answer (C)

Before: R = R + R/2 + 0.5R = 2R, current of X = Vg/2R, current of Z = Vg/4R
After Y burns out: Ry = 2.5R , current of X = current of Z = Vg/2.5R

So the brightness of X decreases and the brightness of Z increases.

e Answer (A)

Opening K stops the current in the circuit.
Vi = Vg -Ir = Vg, and voltmeter V; is connected through the resistance to the battery

terminals, so it reads Vg

@ Answer (C)

R'= (20 x 80)/100 = 16 Q2,1 = 12/(16 + 4) = 0.6 A
V=06x16=96V
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@ Answer (A)

The voltmeter measures the p.d. across the parallel group.
Before closing: I = Vg/2.5R,V = 0.4 Vg
After closing: I = Vg/2R,V = Vg/2R X R/2 = 0.25 Vj

So the ammeter reading increases and the voltmeter reading decreases.

@ Answer (A)

Ir=4-33=0.7,1 = 2 A, external resistance = 3.3/2 = 1.65 Q
Rxy = 1.8/2 = 0.9 Q
o= (1)/RA = 0.9/(0.9 X 3 X 108) = 33.33 x 10° Q1 m’!

@ Answer (C)

Kyonly: I =10/(8 + 12) = 0.5A,Vgp = 0.5 X 12 =6V
K5 only: the two batteries act in the same direction: I = (10 + 12)/(8 + 3) = 2 A
Vpp=12-2X3=6V

@ Model answer

Vg = IR + 1)

When K and K3 are closed: Vg = 0.8(R + 1)
When K, and K3 are closed: Vg = 0.6(R + 2)
0.8R + 0.8 =0.6R + 1.2,R=2Q

Vg =08 x3=24V

° Model answer

Iy = (Vg-V)/r=(18-12)/2 = 3A
Ri=18/3=6Q,R=6-2=4Q

When 12 Q is connected in parallel with R: R' = (4 X 12)/16 = 3 Q
I, =18/(3 + 2) = 3.6 A
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