Physics - Electric Current and Electromagnetism - Electric Current, Ohm's Law and Kirchhoff's

Laws

Connecting Resistors

thanawiya-archive.com

281 3 136

questions sets pages

Contents

Multiple choice questions (220 questions) Answers - p. 113
Essay questions (29 questions) Questions - p. 90Answers - p. 127
Past exam questions (32 questions) Answers - p. 132

Click a question number to jump to its answer, and an answer number to go back to the question.

1/136



Connecting Resistors thanawiya-archive.com

I Multiple choice questions — 220 questions

’ Three resistors are connected in parallel. If the resistance of one of them is one ohm, the

equivalent resistance of these resistors is «svesevesss

@ less than one ohm

greater than one ohm
@ equal to one ohm

@ cannot be found without knowing the two unknown resistances

6 Three resistors of 120 Q, 60 Q and 40 Q. Their total resistance when connected:

1IN SEeries iS vesseevees

(&) 520 Q (3) 220 ©110Q () 34 Q

e Three resistors of 120 Q, 60 Q and 40 Q. Their total resistance when connected:

in parallel i vevsesenns

A 10Q (3)20Q (©30Q () 40 Q

° Which of the following statements is correct for the opposite electric circuit?

R,

—— — -| ! Il..l..-.. .l -

] |

=R, = |

R, 3 - Ry .

‘ r= 0 T ‘ Rs |
@ R, and Rj are connected in series R and Rj are connected in parallel
@ R, and Rj are connected in parallel @ R and R, are connected in parallel
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° You have three resistors of 3 & each, connected in four different ways (a), (b), (c), (d) as in the
following figures. The way of connection in which the equivalent resistance is:

4#5 g iS XXX RN NN

30 30 30 —
e 3q [ 3qQ 30 in iQ
3 AVAANAAAS 3 —AWAVAWA ' AN " - WA UL
L. - . 30
(d) (c) (b) (a)

° You have three resistors of 3 Q2 each, connected in four different ways (a), (b), (c), (d) as in the

following figures. The way of connection in which the equivalent resistance is:

2 Q iS XXX R N]

30 3Q 30 m
Wpdined T 30 —AANNNNN— 10 30 30 i
(d) (c) (b) (a)

a You have three resistors of 3 Q each, connected in four different ways (a), (b), (c), (d) as in the

following figures. The way of connection in which the equivalent resistance is:

1 Q iS XXX R N]

30 30 30 —_—
d ©) (b) (a)

° The opposite figure represents part of an electric circuit. Removing which resistor(s) from the

circuit increases the equivalent resistance?

@Rl Rz ©R4 @erRZ: Rj

3/136



Connecting Resistors thanawiya-archive.com

° In the opposite figure, the equivalent resistance between points a and b is vseseveess

6 Q

30 Q — WWWWWWW—,
a 40 — VWWWWWWW— 12 Q b
—AWWWWWWWWW— WWWWWW———e
AWM — 40
- 15Q L—wwwwwww—

A 15Q (®) 16 Q ©17Q () 18 Q

@ In the opposite figure, the equivalent resistance between points a and b is «vevsesees
1Q
l [ I".I'WMI J: ® a
-‘-b -
6Q=  3Q=  15Q:%
= 2 =
[ [ [
_ »b
@1 () 1.5Q ©2Q () 2.5Q
° In the opposite figure, the equivalent resistance between points a and b is «vevsesees
30 Q 6 Q2
— WWWWW—— 0Q —WWWWWW—
—WAWWWWWA—
— AW —WWWWWW—

15Q

3Q

-l

@15 (®)21Q (©24Q () 30 Q

4/136



Connecting Resistors

thanawiya-archive.com

@ In the opposite figure, the equivalent resistance between points a and b is vseseveess

4Q

d —— MWW

\-‘ o
Lt P
L #*
w ':>
o,

4 Q *o '!;\)‘:‘"‘ (\

b ——avwww

@s5Q () 10Q

@ In the opposite figure, the equivalent resistance between points a and b is «sesevenss

8 €2 2Q

2 b 25Q

8Q 22Q

A)2.5Q (®)5Q ©7.5Q

L —

— AW ———

—AWWWWWA—WWWWW——

() 10

@ In the opposite figure, the equivalent resistance between points a and b is vsessveess

62

o

o
AW
o 53
° S
X b

X

1,00

YW

.
%

%‘M‘.‘-WAW
o

MWWWWWWW

©6Q

<]
=
o)

@2Q () 4Q
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@ In the opposite figure, the equivalent resistance between points a and b is vseseveess

5 kQ
AN

J

1 k&2

12 KO 2kQ I8 k€2

:‘-“.'\’JNM’W—I—MWM‘?.N

=
- MW WAWWA—
b, % T
9kQ Z18kQ
=
1 wass—]
TkQ

() 3 kQ () 6 kQ (© 9kQ (@) 12 kQ

@ In the opposite figure, the equivalent resistance between points a and b is «sesevenss
14 Q 30 Q
WWWWWWWWA WA
3Q=
S
- o = A =
= 29 la B =
50 Q= % b 2D =240
= z 1 , =
= 1
-
=20Q

WA
30 Q 12 Q

A 13 Q ()17 Q (©20Q () 25 Q
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G The equivalent resistance of the opposite circuit when an electric source is connected between
points:

A and B equals veerevaene
A

0S|

oy 50
: ‘.;;:.fo‘g. =

ak
N
A0

ai bl

(@) 20 Q (®) 17 Q ©9oQ ®s5Q

@ The equivalent resistance of the opposite circuit when an electric source is connected between
points:

C and B equals +eveerenns

b

a b
[Nt Al
(%A
.....

(A)1.25Q (3)2.5Q (©3.75Q () 6.3 Q
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@ In the opposite figure:

the equivalent resistance when a battery of negligible internal resistance is connected between

points X and Y iS sesevacass

40Q Y

A (LLLLL
L]

KNALL
|' T (BA0RARA L) L

..........

X ' 4Q

oy
Al

AAAALAAR
vl

@29 (®)4Q ©6Q ©8Q

@ In the opposite figure:

if the battery is connected in place of the 7 Q resistor, the equivalent resistance of the circuit

becomes veeererens

40Q Y

A [LELEY

LY
I'—'—"—"‘——"'_——_n\l-ll--\u

X - 4Q

AR R R
AR AN R AT

(a) 40 Q () 41 Q (©42Q () 43 Q
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@ Three resistors (x), (y), (z) are connected together and with a battery and a rheostat (S) as in
figure (1). Figure (2) shows graphically the relation between the potential difference (V)
across each of the three resistors and the current (I) through each of them.

The equivalent resistance between points (a) and (b) shown in figure (1) equals vevevaeaes

V(V)

.S : |
AT ‘|

X

@ —

A

Figure (2) Figure (1)

AW1Q (®)3Q ©4Q () 11 Q

@ A wire of resistance 48 Q is bent into a closed ring, then a battery is connected across the two
ends of one of its diameters as in the figure. The equivalent resistance between points A and B

equals sevevaeans

(a) 96 Q () 48 Q (©24Q ®12Q
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@ A straight wire of resistance R is bent into a circular ring and connected to an electric source
in two different ways as shown in figures (1) and (2). The ratio between the equivalent

resistances in the two figures (R1/R3) equals «vevevenes

(1) (2)
(a) 3/4 4/3 (© 2/1 () 1/2

@ A wire of uniform cross-section carries a current of 0.1 A when the potential difference across
its ends is 1.2 V. If it is bent into a closed square abcd, the equivalent resistance of the wire

when a battery is connected:

to points a and ¢ equals vevevaans

@2Q (®)3Q (©4Q @) 6Q

e A wire of uniform cross-section carries a current of 0.1 A when the potential difference across
its ends is 1.2 V. If it is bent into a closed square abcd, the equivalent resistance of the wire
when a battery is connected:

to points a and d equals veeseveens

A6 Q () 4.5 Q (©2.25Q () 1.5Q
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@ In the opposite figure, if the equivalent resistance between points A and B is 9 Q, the value of

resistance R equals veveerenns

6Q

_"u'\‘\.il'l '.\-\‘\"v‘.—

78

— MWW Y—

o4

R

_‘“‘\'\"nvl ‘1.*\.\'"‘_'

@1e ®2Q ©3Q (D) 6 Q

@ In the opposite figure, if the equivalent resistance between points A and B is 9 Q, the value of

resistance R equals «vevsvanss

R R
——VWAWWAWW— —WWWWAWIWA—

>
oo

MWW= L —
62 682

®4Q ®6Q ©120 ) 18 Q
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@ In the opposite figure, if the equivalent resistance between points A and B is 9 Q, the value of

resistance R equals veveerenns

2R
r—<CNWWW—
6Q R

e MWW YWWWA——e
WWWWW———

®se (®) 6Q ©5Q ()3 Q

@ In the circuit shown in the figure, the value of R equals vevseaeens
8Q

e AAAMARARARA
n':'n"u-"t"n-

]

VB=120V"1“ R :;ESQ
r=0 EXME
-
I=10A

()20 Q (8) 40 Q (© 60 Q (0) 80 Q

@ The opposite figure represents a closed electric circuit containing an unknown element X. If

the voltmeter reading is 5 V, element X is sesevseass

f’\}‘ \
—N 'r'v*h‘m"v"-*\'\"‘-"r—‘_:_ X _,i__

r=0
i
li
20V

@ a resistance R a resistance 2R @ a resistance 3R @ a resistance 4R
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@ A number (N) of resistors, each of 40 ohm, are all connected either in series or in parallel, then
the two ends of the group are connected to an electric source of potential difference 120 volt,

so a current of 15 ampere flows in the circuit. The number of resistors (N) equals +vseaeress

OF ® 4 ©s © s

e An electric circuit in a house consists of an electric source of potential difference 110 V, a fuse
whose wire withstands a maximum current of 5 A, and other parts connected in series with
the source whose equivalent resistance is 2 Q. What is the greatest number of identical lamps,

each of resistance 620 Q, that can be lit at the same time without damaging the fuse wire?

@) 10 ®) 27 © 31 (D) 40

e When a group of equal resistors is connected in series, its equivalent resistance is 100 Q, and
when connected in parallel, its equivalent resistance is 4 Q. The value of one resistor equals

Yrrrrrrnan

@)20Q (3)25Q (© 100 () 104 Q

@ Two resistors Ry and R,: when connected in parallel, their equivalent resistance is 6 &, and
when connected in series, their equivalent resistance is 27 2. The value of one of the two

1eSISTtOrS 1S ereerveane

(a8 Q (®)12Q ©15Q () 18 Q

e A group of n identical electric resistors is connected once in series, giving an equivalent
resistance R, and once again in parallel, giving an equivalent resistance R). The number of

resistors (n) equals veveeaeaes

(A Ri/R; (R1/R))? (©) V(R1/Ry) (D) V(R,/R1)
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@ In the opposite figure, the difference between the two values of the equivalent resistance of the

circuit when switch K is open and when it is closed equals sevevseres

6 K g0

WA -'*'." ;4".?'_____ J —WWAWWWWWYWA—

—p——"MAMNMAWW———AAVWWW —1 —
6Q 64
l—-‘——".*w’ AW g
6Q

A1Q (®)2Q ©4Q () 6 Q

@ In the opposite circuit, which resistors carry an electric current?

R |
— WA

(A) Ry only (B) Ry, R, (© Ry, Rs (®) Ry, Ry, R3

@ In the opposite figure, the equivalent resistance between points a and b is «vevsesses

6Q N

I_"'f YW\ r"\lih"'cn 'r.'f

—

14Q

S
S

FANTR NN WYY

RARAARRAAAAD
TYYY TR RYNAYY

ALEARAABRARE

1

|
L swmmn—
30Q

A)5Q (8) 10 Q (©30Q (D) 60

By
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@ In the opposite figure, the equivalent resistance between points a and b is vseseveess

a 8 2
——AWWWWWW—

4Q 8 Q

A1 (®)2Q

b

WA —— MWW=

©3Q

() 4Q

@ In the opposite figure, the equivalent resistance between points a and b is «vevaesses

182

1’I '-I‘.\"'l"‘l}' -I" (’I |f‘ !'.IA‘!

a =

62

MWW T

1.5€

=

- 9Q

2Q

TALGAAAR
SR

R

()6 Q

©3Q
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° In the opposite figure, the equivalent resistance between points a and b is vseseveess

2 l Q 4 .,,“:: 5 5
l 8Q
. WWWWWWWWA WWWWWW
a b
’ ‘,f,' -

”
P
F o,

21Q %, 99

In-l!l ilrll

®s3Q (®)7Q ©99Q ® 11Q

@ In the opposite figure, the equivalent resistance between points a and b is «seveveess

/ -

-

-

-

- ™

-

Q& =G
v -
wh -

o == s
5 .

Oy 5 -
- -
-

.

-

)_‘.

.I 1

MWW
18Q2

®3e ®)5Q ©6Q (D) 8 Q

16 /136



Connecting Resistors thanawiya-archive.com

@ In the opposite figure, the equivalent resistance between points a and b is vseseveess

ra
o
129\‘:::\ 1'{.120
o 'J.::’/
12Q 4Q
—AWMAWWWWA——VWWWWWWWWA

)
@

AAAMRAGAD
PETYYEYRANYY
#

@1 (®)1.5Q ©2Q () 2.5Q

@ In the opposite figure, the equivalent resistance between points a and b is «sevevenss

|
o
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@ In the opposite figure, the equivalent resistance between points a and b is vseseveess

30Q

= ‘)‘Il ..‘li Ikllll lfllj L “J ."I'I ff]ll li

; 200
a [’_J' -" 'l'.'r" I"\" t’."u lql"f'\l "n'.'-

v
by

AL

2505

= -':-""‘:iL(\JOn
po 7

(a) 45 Q ()72 Q (© 9 Q (@ 110 Q

| —

@ In the opposite figure, the equivalent resistance between points a and b is «sevevenss
I
-3Q

3Q 6Q2
a ‘b

®o ®1Q ©2Q () 5Q

@ In the opposite figure, the equivalent resistance between points a and b is vsessveess

a 14Q b
(a)4Q (®)7Q (©14Q D) 15Q
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@ In the opposite figure, the equivalent resistance between points a and b is «vevaesees

O (®) 2R © 3R (®) 6R

@ In the opposite figure, the equivalent resistance between points a and b is vsvessvsess

o0
/> 60

(@) 18 Q (®) 12 Q ©9oQ ®6Q
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@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vveveeaes

| 62

A |

| 3Q
@ K open: 9 &, K closed: 10 Q K open: 9 &, K closed: 9 Q
@ K open: 6 @, K closed: 3 Q @ K open: 6 Q, K closed: 6 Q

@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vievsvaees

/
Q|
@ K open: 0, K closed: 2 Q K open: 2 Q, K closed: 0
@ K open: 8 Q, K closed: 0 @ K open: 4 Q, K closed: 0
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@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vveveeaes

12Q
S L
\v, K -
60 pZe :
¥ :

i .
|

6Q

—
12Q

(A) K open: 8 Q, K closed: 2 Q K open: 9 Q, K closed: 4 Q

(©) K open: 8 @, K closed: 4 (D) K open: 36 Q, K closed: 6 Q

@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vveveeaes

15Q

———— S — “/.‘|
| ~
' //
= -
15Q Q . K 5Q
\O
| ~ |
15Q
@ K open: 7.5 Q, K closed: 6 Q K open: 3 Q, K closed: 6 Q
@ K open: 15 &, K closed: 7.5 @ @ K open: 7.5 Q, K closed: 3.5 Q
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@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vveveeaes
5Q SQ
Z 002 =
30 Q 3:3093 =302
T3 o
s MK
o—at—\VWWWWWWW
@ K open: 20 Q, K closed: 10 K open: 20 L, K closed: 15 Q
@ K open: 15 Q, K closed: 20 Q @ K open: 10 &, K closed: 20 Q

@ In the opposite circuit, the equivalent resistance when switch K is open and when it is closed,

respectively, iS vevevasaes

s—a—\WWWWWW
@ K open: 10 Q, K closed: 22.5 Q K open: 25 Q, K closed: 22.5 Q
@ K open: 25 Q, K closed: 7.5 Q @ K open: 30 @, K closed: 15 Q
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@ In the opposite circuit, when the switch is closed, the equivalent resistance of the circuit

decreases to half its value. The value of resistance R equals vsesevaess

R
VW

:

45Q% =50
= =
r=0.L T "._{
E 3
L
150

AW3Q (®)5Q ©7Q () 11 Q

@ Five identical resistors are connected together as in the opposite figure, and their equivalent
resistance is R,. If the five resistors are reconnected in several ways, which of the ways of

connection in the following figures makes the equivalent resistance of the group 1/2 R,?

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

a b
— —wiaim—e
............ —
a
VA
| _""““""““'] b~ | . e
; — : °®
l. lv‘r'!'ll ‘1 Iv‘r'! llllllllll
............
WY
1151“/Ar\’“;1:;
it = My, AMAIAA
ae— = . b() a “mmm—ub()
3 =
My, = \gﬁ’-“ WY
iy 'r\.l/l nr
WWAY—

@ Four identical resistors are connected in different ways as in the following figures. In which of

these figures is the equivalent resistance between points a and b the greatest?

.®
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@ The equivalent resistance of the group of resistors shown in the opposite figure when an

electric source is connected:

to points A and B equals veevevaens

C
180 | Zeo
&
90 | 30

— WA W u’\‘."\A
— AW VWY

@29 (®)4Q ©6Q ©8Q

@ The equivalent resistance of the group of resistors shown in the opposite figure when an

electric source is connected:

to points B and C equals +vsersvaes

C
18QS | %60
& £
90 | 30

AA AAAK L AAGAARARANAS
— AW T'p\"f\a'rll"l\'ln‘\A
e ——————————— AAAS — e

— AV

(a)3.75Q ()6 Q ©7.5Q () 10 Q
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@ In the opposite figure, if each resistance = R, the equivalent resistance of the group = +evevaenns

&

z"-‘
W—L" AV

(®) 6Rr 3R (©R/2 () R/6

——

@ In the two opposite electric circuits, the currents I1 and I, are equal. The ratio between the
emfs of the two batteries (((Vp)1)/((Vp)2)) equals veverernne

Vo), =0 V.,),,r=0
(Vg ! (V)
———
I, Ry !
—p— AW
R l R, Ry ‘
.r'.*'.N-",-'\"-,"‘r‘\_-'.".!\.' [ -y h'l"r*'nl ‘l Yy f'l'"_ Ny y ‘| ¥ n";'- :
Circuit (2) Circuit (1)
(&) Ry/Ry Ry/Ry (© Rx + RY/Ry (D) (Ry + RY/Ry

@ The opposite figure represents part of an electric circuit. If the ammeter reading is zero, the

value of resistance R equals vivevaaes

4 Q 8Q
—— AT AN "‘I'L"‘I
6Q R |
"IN""'I':l"lﬁ\"-"'ll'ilull' b4, Iirll'-‘ \.fll'.ll. M

()8 Q (®09Q ©12Q ®) 24 Q
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@ In the opposite electric circuit, what is the value of resistance R4 if the potential difference

across the 4 Q resistor is zero?

4Q

' ARAARA
WA

(A)o0.5Q (®B)1Q ©2Q (@) 4Q

@ In the opposite figure, the ratio between the two values of the equivalent resistance when

switch K is open and when it is closed, respectively, equals «vevsvsess

K
.“l i //\'
3Q & Vg & % 30
& 30, o %,
*_Z WA -r"_A‘—“ AW —A—D—
3Q 3Q

(1) 1/3 1/2 (©4/3 () 5/2
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@ The following figures represent four electric circuits.

The circuits in which no electric current flows in the 5 & resistor are sevesseees

!__-—F'_-“ |'L /’"—I -
: 69 ’ \
WIS

a?ﬂ . ) VAN m—r-* ...... MwW—]
o ____1 "J"—Zj-, 50 /
69 20 "f"-?;;“j-__.,;;?"’“z Q

(2) (1)
| A ——
—I 6 n"-“:/TJ‘
6Q & 50
“so
60 I".-',‘; 1
1 3e AN
' 120
4) (3)

(®) (1), (2) only (3), (4) only
© (1), (2), (3) only ® (2), (3), (4) only

@ A metal wire of uniform cross-section and electric resistance (R) is divided into four identical
parts, and these parts are connected together as in the opposite figure. The equivalent

resistance of the group between points (a) and (b) equals vevavreres

(A R/12 R/6 (© R/4 (® R/3
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@ Two uninsulated conductors x and y of uniform cross-section have lengths € and 2%, cross-
sectional areas A and 2A, and electric conductivities of their materials 80 and G, respectively.
They are placed in full contact as in the opposite figure. If the electric resistance of conductor
x is 5 Q, their equivalent resistance when an electric source is connected between points a and

b equals veveereens

(A)7.5Q ()14 Q (©20Q ()24 Q

@ Two conductors of uniform cross-section, made of the same material and having the same
cross-sectional area, are connected together by two sliders (1) and (2) and included in an
electric circuit as shown in the opposite figure; their equivalent resistance is R. When slider

(1) is moved to position (b), their equivalent resistance becomes svaevevess

Slider (1)

a":%‘"'%b
()
_—y -—(— o
- {
L0 ‘ 3 )

"‘—f—-—rﬁh

/ ]

Slider (2)

(A R/2 2/3R (©3/2Rr (@) 2R
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@ In figure (1), a wire of uniform cross-section has length (E) and resistance (R). It is cut into
two halves, one of the halves is stretched, then the two are connected together again so that
the length of the whole wire becomes (3%) as in figure (2).

The total resistance of the wire in figure (2) equals vieeeerens

- 3 - e —
n 5 G
Figure (2) Figure (1)

(A) 12.5R () 13 R (©25R (D) 25.5 R

° In which of the following electric circuits is the current in one of the two resistors different

from that in the other resistor?

12V RP]OQ Ri=42 Rp= 69 )
o A= - =
r—{A)—{t— — R2~109 In (A)—=—
| l
12V R, =60
R =10Q R2=10§.!J J
T P @ﬁ_.._” (B)—— i—"‘ R2—4Q:|

®) ®

e In the electric circuit shown, if the reading of ammeter A is 1.2 A, the reading of ammeter A,

T 20% 20: 20

~:TK1‘;:l@‘fL®J

(A)o0.2A (3) 0.4 A (© 0.6 A () 0.8 A

equals sevevaans

+
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@ Four resistors are connected in parallel to a battery of emf 9.2 V, and the currents through
them are 4 mA, 14 mA, 45 mA and 150 mA as shown in the opposite figure. Then:

the total resistance of the circuit equals veesevaess

<
] £y E| F
g] 9] =] -~
902V— =
=0

1 T T 7
(A)9.71Q 13.35 Q (©)29.53 Q (D) 43.19 Q

@ Four resistors are connected in parallel to a battery of emf 9.2 V, and the currents through
them are 4 mA, 14 mA, 45 mA and 150 mA as shown in the opposite figure. Then:

the total current through the battery if the largest resistor is replaced by another of double its

value equals sevevaenns

< < <
E = L E
gl 2] = -~
92 V—— S :
(A) 105.5 mA (8) 211 mA (©) 422 mA (®) 633 mA
@ In the figure shown:
the reading of ammeter A equals vveveveens
10Q —.
PN
- r——AVWWWA - -
T 00
L m— 2
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@ In the figure shown:

the reading of ammeter A, equals veerevaene

@1A ®2A ©3A ®) 4A

@ In the circuit shown:

the equivalent resistance of the circuit equals veveseasas

10Q
WV
3Q 8§Q
MWW

T

I L]

V=10V
r=0

A5 Q (®)oQ ©11Q ) 13 Q

@ In the circuit shown:

the total current in the circuit equals «vevaerees

10Q2
WY

3Q 8 &2
MWW WWWW—

o
=

=
-

69%

(A) 0.5 A (®)2A (©3.5A (D) 4 A
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@ In the circuit shown:

the electric current through the 6 Q resistor equals vevevevess

10Q
WM
3Q 8Q
_'-"‘u'h*r'-'n"u'u'u'r'\'\_‘]__\“ AMWWWWWW—
6Q=
[
I I
V=10V
r=0

(A)o.13 A (8)0.91 A (©0.33A () 0.45 A

@ In which of the following figures is the potential difference across the 4 Q resistor equal to 4
V?

2Q 2Q 2Q
6A 40 AV, 3A 20 40 3A AWV 12A 3Q AWV
-h-ﬂ\".".‘.'\‘.'.'.‘m—|: iQ |— AR — -o-| 4Q i— -—.‘.'.'.'l\'.%\'.'.‘{ 4;,“ Q '7
MM AR AN

° In the opposite figure, the ratio (I1/) is vevevevens

I, 2Q 2Q
— WA — AW ——

20
H"."l‘h'l'v ‘f .v "r'h"u\_

(a) 172 1/3 (©1/4 (@) 1/6
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@ In the opposite figure, the currents I1 and I are +vseaesens
30 I,
—WWWWWWWA -
6A
+ +
I
—WWWWWW, -
1.5Q
WL =1AL=5A B =2AL=4A
©OL=4AL=2A @I =5AL=1A
@ In the opposite figure, the currents I1 and I, are «veesevees
6

II 40 —WWWAWWW

——\WWWWWWW\— 30
WYWWWW
12A L
=] ———
6C2

MWW

IZ
WL =3AL=6A B =3AL,=9A
©OnL=6AL-=6A L =6AL=9A
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@ In the opposite figure, the currents I1 and I are +vseaesens
1 R 2A
DX —AWWWAWAWW\~e—

—WWWWWWWWA—

I — I'r"il'l .'u Il-"l lli"‘f\l"\'l"l"
: R
i ———

WA -

4R I

WL =4AL=6A B =4AL=3A
©OnL=1AL=4A L =1AL=5A
@ In the opposite figure, the currents I} and I, are «vevsvsees
=18Q =9Q =6Q
=> =
= = =
- :" -

—
—
a—
>

=t} —f

I?.
AW =1/2A1,=3/2A ()1, =1/2A1,=5/3A
(©1,=2/3A1,=5/3A @1, =2/3A1L=1/2A
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@ In the opposite figure, the currents I1 and I are +vseaesens

'R 2R 3R

A ALA NN i J ARAAARARAERAR
1 '. P '..| \p vy AL R ¥

WL =6AL=5A B =6AL=9A
©OnL=12AL=5A L =12AL=9A

@ In the opposite figure, the currents I1 and I, are «veesevees

SQ 3A 2Q

AAAAAAA

‘\t!-.‘\"r'r e ";"'r -'l. YYYYY VY —\
E

' i

|

--.-—-.—--—-I '\".".I:._II. "--—--L.— — :."-—

15Q [, I,

W =05AT=2A ®rn
(O =05A1,=4A OF

1AL =2A

1AL =4A
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In the opposite electric circuit, the ratio (I3/13) is vvevereres

3V,r=0
L -
|
\ b 12Q
. --.-\-.".-."-—i i
L Ae
4Q B
| 20

(x) 1/4 1/3 (©1/2 (®) 3/4

@ The opposite figure represents part of an electric circuit. The ratio between the two currents
(II/IZ) equals Yerrrrrnnn

2R L

S T

() 1/1 2/1 ©1/2 () 1/4

@ In the opposite figure, if the ammeter reading is 1 A, the current through the 12  resistor

equals sevevanns
12Q R . 40

(A)0.5A (®B)1A (©1.5A ®)2A
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e The opposite figure shows a simple electric circuit. When switch K is closed, the ammeter
reading is 5 A. When a 2 Q resistor is connected in series with resistor R in the circuit, the

ammeter reading decreases to 4 A. The value of resistance R is vvevaesees

r=0 K

[ —

@) 4Q ()8 Q ©12Q () 16 Q

@ In the opposite circuit, if the reading of ammeter A is zero, then when switch K is opened,

the reading of ammeter Ay vievevaene

R R _
| 2

r—— = ;.'_'.'-—'— WYYV =1 tq_lr-—l

I Ay |
| .
(R T & S
t
...... S~ .F ! —

@ increases (B) decreases @ does not change @ becomes zero

@ In the opposite circuit:

what is the ammeter reading when switch K is open?

10Q

WA _‘|_|

_\*‘_‘fjr.i‘a"-t'x‘. WYY

S
e}
w
S
o

12V
r=0

LAAL
1"[‘!"\‘ '1'1-lr‘ |"‘|.|‘|’1|"

(A)o0.21 A () 0.3 A

o
:
©

N
>

. .
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@ In the opposite circuit:

what is the ammeter reading when switch K is closed?

10 €2
—-—'u'r",'k’a'v'u"."\.""\-'-.‘——l—l
12v_L_ ZOQ:EE %« 30Q
r=0 T T

(A) 5.4 A (8) 1.52 A (©0.34A

(0)0.22 A

@ Which of the following graphs represents the relation between the ammeter reading and the

value of the rheostat S?

Ammeter reading

/

Ammeter reading

S

®

@ If the ammeter reading in the opposite circuit is 2 A, then:

the current in the circuit equals +evevaenns

R
"'_"-.l'- I\"r\ rlll"l"! b"n"_

INLLTTIYY
i

FRYTEYYY

(=)
AA KA RALRERA

w
o]

i

12V _-
r=0

Il
A
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@ If the ammeter reading in the opposite circuit is 2 A, then:
the value of resistance R equals «vevaeves

R

'_: WY I'v’\rlHl lr l'l"l lll Ll "-’

A A

(=}
o]
AAANARANRERA

w
o]

WERA TNy

BAA

AW 4Q (®)2Q ©1Q () 0.5 Q

@ In the electric circuit shown, the reading of ammeter (A) equals +esererens

+

AR AARAR
AYYWrYy

]
L®)
|
|
(=
<

f-“1
2
.I.;
<

[
\

AARAAR
ARAAY

w
0

AAAAD
VYV

@14 (® 24 ©3aA @ 4A

@ Three resistors of 6 &, 3 Q and 1 Q are connected to an electric source, and the currents
through them are 0.1 A, 0.2 A and 0.3 A, respectively. The equivalent resistance of the electric

circuit equals sevevaenss

@1Q ®2Q ©3Q (D) 4Q
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@ In the opposite circuit, the ratio (R1/R3) i «eeeverees

(a) 3/2 3/1 (© 4/1 () 4/3

@ Three conductors (x), (y), (z) of the same metal and the same cross-sectional area but of
different lengths are connected together in parallel, then to a battery of emf 6 V and negligible
internal resistance as in the opposite circuit. If the current in conductor (x) is 3 A, the current

in the circuit when the conductors are connected together in series to the same battery equals

XXX R RN

3A (x)

-
()
] —1.5({—
(z)
—h!- 3 { -l

(A)2/11 A (3)3/11 A (©6/11 A (®) 9/11 A
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@ In the opposite electric circuit, if I{ = I, then veveveeans

A a5

(Pa)y (Pe)2

2l

2A I,

(pe)3

| !

@) (p)3 = (p)1 + (pe)2 (pe)3 = (pJ)1 + 2(pe)2
© (pe)3 = 2(p)1 + ((p)2)/2 @) (p)3 = V((p)1 + (p))

@ A metal rod (xyz) of uniform cross-section, length £ and electric resistance R is connected in
an electric circuit as in the opposite figure. At which of the positions shown on the rod should

the slider be placed so that the ammeter gives the greatest possible reading?

Z

@ At position (x)
At position (y)
@ At position (z)

@ The ammeter readings are equal at the three positions
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@ In the circuit shown, the ratio between the readings of the two ammeters (A1/A3) iS ververeans

(x)1/2 2/3 (© 1/1 () 3/2

@ The ratio between the readings of the two ammeters (A;/A,) in the opposite electric circuit

equals sevevaeans

. 6Q
- ——
Vp=4V =60
r=0 Z
N S
20 | 6Q
60

() 1/1 2/1 (© 3/1 () 3/2
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@ In the opposite circuit, when the value of the rheostat S is increased, the ammeter reading

XXX RN

S «

WRRA RN TR

R R,

' |‘|I-‘|‘|..+'-.|I|‘_®___ L LY N P

|

I
r=0

@ increases becomes Z€ro

@ does not change @ decreases but does not become zero

@ The opposite figure shows three resistors x, y, z connected together in parallel. The ratio of the

currents through them Iy 2 Iy : I, is veerruvnn,

R X
2R y
3R 7

(A)6:3:2 (3)3:2:1 (©2:3:1 (0)2:3:6

@ Which of the following graphs represents the relation between the reading of ammeter A and
the reading of ammeter A, when the value of resistance R in the opposite electric circuit is

changed? (Note: I; and I, are drawn to the same scale)

[
REY
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@ The opposite figure shows three resistors x, y, z connected together in series. The ratio of the

potential differences across them Vy : Vy 1 V, equals vevvvvenn.

R 2R 3R

AANBAANMEN RN AR NEEARRRAEN AR ARARAEEA A
et 1 L AR AL

X y z

A)3:2:1 (8)2:3:1 ©1:1:1 0)1:2:3

@ In the opposite electric circuit, three identical resistors are connected to an electric source.

When switch K is closed svassvsess

@ the current in R decreases and the current in Q increases
the current in R decreases and the current in Q decreases
@ the current in R increases and the current in Q decreases

@ the current in R increases and the current in Q increases
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In the opposite electric circuit, if the electric resistors are identical, what happens to the

ammeter reading when only switch K is closed, and when only switch K is closed?

BAmAdR b LALS
PHYRL

'i .® Kl
e
(20

@ Closing K only: decreases, closing K, only: increases

Closing K only: decreases, closing K, only: does not change

@ Closing K only: does not change, closing K, only: increases

@ Closing K only: does not change, closing K, only: does not change

A current of 3 mA flows in a wire ab. If another wire of the same material, the same length
and three times the diameter of wire ab is connected in parallel with it, the total current that

must flow so that the potential difference across wire ab stays constant is svsssesses

() 0.02 A (8)0.1A (©0.03A () 0.5 A

Two wires A and B have the same length and are made of the same material. The cross-
sectional area of wire A is double that of wire B. They are connected together in parallel in an
electric circuit, and when the circuit is closed the current in the circuit is 3 A. The currents

through them I and Ip, respectively, are veesevaess
(WIy=2AIg=1A (B)In=2AIg=3A
(OIhn=3AIz=3A D Iy=2AIg=2A

An electric circuit consists of a DC source of negligible internal resistance and a thin metal
wire, and a current of 8 mA flows in it. If another wire of the same length and the same metal
is connected in parallel with this wire in the same circuit, a current of 10 mA flows. The ratio

between the radii of the two wires (r1/7;) equals veveverene

(x) 1/2 3/2 (© 2/1 () 5/3
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@ In the circuit shown in the figure, the ammeter reading equals veevevaess

@1 1/2

12Q
A.

18Q |

2Q

© 13 ) 1/6

@ In the opposite figure, if the current through resistor Ry is 2 A, the equivalent resistance of the

circuit equals vaevseeses

AW)3Q

() 4Q

Vp=12V,r=0

R,

R,=2R

©6Q ®12Q

@ The ammeter reading in the opposite electric circuit equals vsvsvseses (Note: the resistance of the

ammeter is negligible)

20 30

() 1.2 A

12V
r=0

©2a D) 2.4A
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@ In the electric circuit shown, the current through the battery has its smallest value when switch
evesennnns 1S closed.

R
————— WWWWW—]

. 3

) | |"p'. L]
~

S ___i4/.___,:-

l’\"l‘u‘r‘i‘l'ult&rv l'-'__
R

OF ®) 2 ©3 © 4

@ In the opposite electric circuit, the ratio between the values of the two resistors (R{/R3)
equals sevevaans

R, R,

— ‘)_______A.a_dr f.'.ll ) A [} A j“'."'. A p’\"'. "_"'lluﬁ |"'u A v '.'ﬂ' !‘l‘ ¥ ‘LI."I"' l‘r
Ry

— " WWWWW——
R,

AWM —

T

(a) 1/2 1/4 (©1/8 (@) 1/16

@ In the opposite figure, the ratio between the readings of the two voltmeters (V/V,) equals

Yrrrrrrnan

(a)1/2 1/3 (© 2/1 () 3/1
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@ In the opposite electric circuit, what happens to the readings of the two ammeters A and A,,

respectively, when:

only switch K is closed?

K,
| AW — “T —
i=() -
(Ay) 7K
K,
o
S— Y VTTTTTY Y p— @/_J
@ does not change, increases decreases, does not change
@ does not change, does not change @ increases, decreases

@ In the opposite electric circuit, what happens to the readings of the two ammeters A; and A»,

respectively, when:

only switch K3 is closed?

K,
! —— AW — ‘ -
r=0-_—- = =
K (;\2 ‘rK;
2
P
l I'l I;& l.‘l.lll-_ AI J

@ increases, becomes zero decreases, becomes zero
@ becomes zero, decreases @ becomes zero, increases
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@ In the opposite electric circuit, what happens to the readings of the two ammeters A and A,,
respectively, when:

only switch K3 is closed?

" - AAARARRAALR
L4 —AMAVWWWWW

r=0=ps = :
_@2 “»K3
K,
r
__u;:fpr Wy "l"'l.il '.'u"_r/lA -‘ l."—J
\J/‘

@ increases, decreases increases, does not change
@ does not change, increases @ decreases, increases

@ Each of the following electric circuits consists of a battery of negligible internal resistance, a
number of identical resistors and an ammeter.
If the ammeter reading is the same in all of them, the correct order of the emfs of these

batteries iS sesssssses

L —(A - - N A
_ | |
(Vy);,r=0 ‘ i (Vp)y.r=0 i (V:;]_,;;r;t;_
L SRS, |E— [ E—— 'ii'___— = ; =
@) (V)1 > (VB)y > (Vp); (V)3 > (Vp)2 > (Vp);
(© (Vp), > (Vp)1 > (VB)3 (@) (Ve), > (Va)3 > (Vp),
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@ In the electric circuit shown in the figure, the current through the 20 Q resistor does not
change whether the two switches K; and K, are both closed or both open. Resistance R equals

XXX R R R RN

20Q
lllllllllll Ki |
#‘.’.‘.‘.‘.I'}‘.'. ''''' e 5{ K
10Q= N 2
I £ |
50Q 6V

(a) 50 (8) 100 Q (© 150 Q (D) 200 Q

@ In the opposite electric circuit, wire ae has a uniform cross-section and a resistance of 24 €,

and the ammeter reading is (I1). When the slider is moved from position b to position d, the

ammeter reading becomes (I). The ratio (I1/I;) equals vveveveres

(&) 1/2 2/1 (©3/5 (®) 5/3
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@ Two uninsulated metal conductors (ab) and (bc) have the same cross-sectional area, lengths £
and 2%, and resistivities of their materials (p.) and (2p.), respectively. The two conductors are
connected together in an electric circuit as in the following figure, and the following table
shows how the ammeter reading changes with the position of the slider in the circuit:

Slider at a: ammeter reading I

Slider at b: ammeter reading 1/2 1

Slider at c: ammeter reading ?

The ammeter reading when the slider is at position (c) becomes vevevaeaes
r=0

{A) { :

R
b c
—

/,
20

@) 1/31 (®)1/41 ©1/61 () 1/81

@ Several electric resistors are connected together and carry currents as shown in the opposite

figure. The correct order of the resistors Ry, Ry, R3 by value is sevevaenss
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@ In the opposite circuit, the readings of the two voltmeters V| and V; are vivseaeaes

—W @)

R R R

—‘!tlil "'1"! !n "u 'u'\r.t.'-'_ ‘_'1. ':"1"'- ‘| .I l'rl"r"'n"'r."'I *1\51‘)'5‘1'\\0*1 'I"i.i—_'

R R

e “' A .T\ l'll.'l'!!"u'_" ‘flh!'r"r"r.b"'l.'r 'I'“.‘Ii"l_

|
ll
20V,r=0

AWVi=10V,V, =10V B) V=10V, V, =20V
©Vi=20V,V, =10V @V, =20V,V, =20V
@ In the opposite circuit, the readings of the two voltmeters V| and V; are vievevaens

6Q 6 Q2
@ WWWAWW—WWWWWWA—

AARAAAAA AL
1u|-|-|n"|1a""'

40 24 V-

e——— gl ir—————
Ifl"\l l.'ll l\ll 'l" i

_o 120

———

"

|l
AW Vi=16V,V,=36V B) V=16V, V, =40V
©OV,=36V,V,=36V D) V=36V, V,=40V
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@ In the opposite circuit, the readings of the two voltmeters V| and V; are vivseaeaes

&)

5Q 10Q2 20Q
— WA AW — AW ——

2A

)

AWVi=10V,V, =10V BV, =10V, V, =40V
©Vi=40V,V, =10V @)V, =40V,V, =40V
@ In the opposite circuit, the readings of the two voltmeters V| and V; are vveveeaens

fvz

@

WA WA WA

20 3Q 15Q

L
|l
10V
AWVi=1V, V=15V B)Vi=1V,V, =25V
©OVi=2V,V,=1.5V @ Vi=2V,V, =25V
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@ In the opposite circuit, the readings of the two voltmeters V| and V; are vivseaeaes

O
©Ww

1.5V, Vy=3V ®) v,

3V,V,=6V

1.5 V, V2 = 105 V

®
<

3V,V,=3V

@ In the opposite circuit, the readings of the two voltmeters V| and V; are «veveeaens

—()—
6Q 6Q 6Q
'_*Hl ] ‘1 'l\ll"l*'ﬂ.l‘l V"_ _JHAI'I\IFI“I'HW!&IA;‘_ -'—'\' 'r.'l v'l III‘I "I‘I ltll\ l'l—

L <
4A =
——] 6Q2= §6Q ——
= =
6Q
il‘l‘l‘u’[‘!‘ﬁ"l"l‘\"'l"‘
®)
AWV,i=12V,V, =12V BV =4V, V=12V
©Vi=16V,V, =16V @V, =8V, V,=16V
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@ In an experiment to verify Ohm's law practically using the opposite electric circuit, when the
resistance taken from the rheostat was 20 2, the ammeter reading was 150 mA. Which of the

following graphs correctly represents the relation between the ammeter reading (I) and the

voltmeter reading (V) in this circuit?

V=12V

r—-_[]
A L Ry

L) j
I(mA) I(mA) I(mA) I[(mA)
300/ 150 » 300 3 150

, g

200 ; 100 200 100
00, so] 100 s0|

| / /./ // y /

K V(V L VAV b V(V

2 'Y 74 6 'V 376 9 'V 36 9 'MW

® © ®

@ The opposite figure represents part of an electric circuit consisting of a battery of emf 2 V and
negligible internal resistance, and a voltmeter. Which of the following figures completes this

circuit at points X, Y, Z so that the voltmeter reads 1.5 V? (Consider the voltmeter resistance

infinite)

X ¥ Tz

— v.__

L |

2V
R, Ry R, R,

i R, Ry _: | R, ; Ry | R, |

'''''''''''''''''''' — AR — WY = WA 1
| ﬂ | ]
| X Y A Ix Y z X Yl Z X Yl Z
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@ In the electric circuit shown in the opposite figure, the ratio between the readings of the two
VOltmeterS (VI/VZ) IS ettt

(Vo—
i
A ARdddl) l‘ _‘ I
R e
.[: tvl
2R = |
Vp =
|| ] 1
jl
r=0

() 1/1 1/2 (©1/3 () 1/6

@ In the electric circuit shown in the figure, if the voltmeter reading is 4 V, the electric current
through the 6 Q2 resistor equals vesvervens

2Q 6Q

_| ln ll -.l A v I'l l'ﬂ\" 'p".‘l e J1 A plllc' i'l ‘l .'l'vil"\ "‘i .'l"T'
'('"'\- AREALR |=_J
St ‘1\ v ;}_"" MWW

4Q

() 0.8 A ®) 1A ©1.2A D 2A

@ If the resistance of the voltmeter in the figure is 100 k€2, what is its reading?

)
100 kQ-

5V I

100kQ- (V)100kQ
[

i

Ao ®)2v ©3v (@) 4v
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@ The opposite figure represents part of an electric circuit. Then:

the voltmeter reading (V) equals vevevevaes

o - l 2 V —
_"’fv | X3
B \ éf_b-— I'l'.'l'r"rl".‘I'Pfl"l'."’"' S l.t"'-lll ¥V r’ll' et C
" R=16Q : R=4Q
I
S S U——— ¥ .,'..‘h.'-;.,'.g‘,\..a_-J

R,

@8V (®)4v (©25vV @) 1.3V

@ The opposite figure represents part of an electric circuit. Then:

the value of resistance R, equals sevevaeass

o |2V —

—)
W —— W — C

AR
I, J
b P r. f’ .‘l-"'l'.'rk\"'n"v' \\An.
R,

®s3Q (®)5Q ©99Q ®) 16 Q

@ From the opposite circuit, the potential difference across the source (V) is sesererens

30Q 1A R
—WWWWWWA z2 MWWWAY—
R
AMAMWWIW———
r=0

3A |
- .
- L

\Y

A a25v (®) 50V ©75v (®) 100 V
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@ In the opposite figure, there are two fixed resistors x and z and a variable resistor y whose

range is from zero to 3000 Q. The range of the potential difference between points a and b is

fI'OIn XX R RN Y]

al— WA ‘,-...-.I.-\_____.GT —_I_ AVAAAMAMN
X y z
1'
J--q vV -

AWoto6V (B)3Vto6V (©45Vto6V () 45Vto9V

@ The opposite figure represents part of an electric circuit. If the voltmeter reads 1 V, the

potential difference between points X and Y equals veveereess

AAARAARAARA,
=~ ln'l'-"'F‘i b l'l'l'- ra
N -
Vg i
Ly & ) \'Ll
s, 'y
R “¥lq LR
¥] IV
-~
._g:-_ \‘:- =
P i

Y !
Loy M4 f
x A i
wbid Lo 5
4y f
L)
i r
L) Lo P

\ 7
¥ AAAARAAAR A ™~

-—rf"“l WV l_]—

___®___J
@1v ®)2v ©3v (@) 4v
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@ In the figure in front of you, the voltmeter reading when:

switch K is closed and switch K is open equals seseaeanss

K
S
VB =90 V
r=0

A 20v (®) 30V (© 60V () 40V

@ In the figure in front of you, the voltmeter reading when:

switch K is closed and switch K is closed equals vvseaseaes

K
S
VB =90 V
r=0

(a3o0v () 40V (©90vV (®) 60V
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@ In the figure in front of you, the voltmeter reading when:

switch K, is open and switch K is closed equals +eseaeanss

K
S
VB =90 V
r=0

@ o (®) 20V (© 40V (®) 60V

@ The opposite figure represents part of an electric circuit. If the potential difference Vyj is 200
V, then:

the equivalent resistance of this part equals «vevsvsess
a B1=02 ¢ B0 4
Rg=25Q “R3=20Q

bre=40Q f Ry=40Q ©

(&) 100 Q (3) 80 Q ©75Q () 54 Q
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@ The opposite figure represents part of an electric circuit. If the potential difference V,j is 200
V, then:

the current through resistor Ry equals vvsesvavss
Rl=409 " R2—4GQ d
R5=25Q 5‘_:‘ R3 20Q

[ _1'

bRe=d00 [ R,=40Q ©

A)s5A (8) 3.5 A ©2a () 1.6 A

@ The opposite figure represents part of an electric circuit. If the potential difference Vyj is 200
V, then:

the current in resistor R5 equals vsvaevaess
Rl=409 - R2—4GQ d
R5=25Q 5‘_:‘ R3 200

[ _1'

bR6 400 f R4 400 ©

(A)o0.1A (8) 0.4 A (©1.4A () 1.6 A

@ The opposite figure represents part of an electric circuit. If the potential difference Vyj, is 200
V, then:

the potential difference between points d and e equals +vsesseaes
Rl =40Q " Rz 4(] Q

R J

bR6 200 f R4 400 °©

A 16Vv ®) 12V ©10v @8V
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@ Three resistors of 20 @, 40  and 60 Q are connected to a source of electric current. If the
potential differences across them are 50 V, 20 V and 30 V, respectively, the equivalent

resistance of the circuit equals sesevseses

(a) 16.67 Q 12.23 Q (©) 10.53 Q () 9.75 Q

@ A voltmeter of resistance 500 L is connected in parallel with an unknown resistance, then an
ammeter of negligible resistance is connected in series with them. When the two ends of the
group are connected to an electric cell, the ammeter reading is 0.01 A and the voltmeter

reading is 3 V. The value of the unknown resistance is «veesevees

(&) 900 (3) 800 Q (©) 750 () 620

@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when switch K is closed?

K
GaliC
"’l"l "l .\‘.‘l "lj"‘" ".'- I"I.‘IA l','l"i}i' IIl"i'lll‘l‘.l
R R
N |
&) !
r=0

@ Ammeter reading increases, voltmeter reading increases
Ammeter reading decreases, voltmeter reading decreases
@ Ammeter reading decreases, voltmeter reading increases

@ Ammeter reading increases, voltmeter reading decreases

62 /136



Connecting Resistors thanawiya-archive.com

@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when switch K is closed?

R K g
AWV e AW
1T
r=0 V) =R Z2R
(A) | 3R

@ Ammeter reading increases, voltmeter reading increases
Ammeter reading decreases, voltmeter reading does not change
@ Ammeter reading increases, voltmeter reading decreases

@ Ammeter reading does not change, voltmeter reading does not change

@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when switch K is closed?

P

v

N\, R
—w.v.*.\.w.\.*.—-—xw.wm&—@—~

2R :_t

3R

2R } K R

F=AAWAAAMY WAWVWWAA—

|

I
r=0

@ Ammeter reading increases, voltmeter reading increases

Ammeter reading decreases, voltmeter reading does not change

@ Ammeter reading does not change, voltmeter reading decreases

@ Ammeter reading does not change, voltmeter reading does not change
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@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when switch K is closed?

R K
.l_ N‘ljl*lll.'r‘l'" r' \Y/’-
R
WA —
" (A)

=

r=0

@ Ammeter reading increases, voltmeter reading increases
Ammeter reading decreases, voltmeter reading does not change
@ Ammeter reading does not change, voltmeter reading decreases

@ Ammeter reading does not change, voltmeter reading does not change

@ In the opposite electric circuit, what happens to the readings of the ammeter (A) and the two
voltmeters (V1) and (V) when switch (K) is opened?

— WA —— WA —
12Q2 60
K
— AWV WWWWA—
60 12Q
—®
r=0

@ Ammeter decreases, V| increases, V, increases
Ammeter decreases, V| increases, V, decreases
@ Ammeter increases, V; increases, V, increases

@ Ammeter increases, V; decreases, V, decreases
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@ In the opposite figure, the readings of the ammeter and the voltmeter, respectively, when:

the two switches S, and S are both closed are +evevaenss

|
(a) Sz =30
e z
5Q !
MWW —e——
S'l
(<)
V)
@ Ammeter 0.67 A, voltmeter 0.2 V Ammeter 0, voltmeter 0.3 V
@ Ammeter 0.67 A, voltmeter O @ Ammeter 0.5 A, voltmeter 0.3 V

@ In the opposite figure, the readings of the ammeter and the voltmeter, respectively, when:

switch Sy is closed and switch S; is open are vsvsvsvaes

lI "'Fiil I'"\"‘I""*'l\l\_

® s

e

5Q
AWAWA— e——]
Sl

)

V)
@ Ammeter 3.2 A, voltmeter 1.2 V Ammeter 0.25 A, voltmeter 1.25 V
@ Ammeter 1.25 A, voltmeter 3.2 V @ Ammeter 0.25 A, voltmeter 2.05 V
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@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when the value of the rheostat S is increased?

@ Ammeter reading decreases, voltmeter reading decreases
Ammeter reading decreases, voltmeter reading does not change
@ Ammeter reading does not change, voltmeter reading increases

@ Ammeter reading does not change, voltmeter reading does not change

@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when the value of the rheostat S is increased?

...........

@ Ammeter reading decreases, voltmeter reading decreases
Ammeter reading decreases, voltmeter reading increases
@ Ammeter reading increases, voltmeter reading decreases

@ Ammeter reading increases, voltmeter reading increases
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@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when the value of the rheostat S is increased?

I

r;[)
L A_ = ‘I| ——]

@ Ammeter reading decreases, voltmeter reading decreases
Ammeter reading decreases, voltmeter reading increases
@ Ammeter reading increases, voltmeter reading decreases

@ Ammeter reading increases, voltmeter reading increases

@ In the opposite electric circuit, what happens to the readings of the ammeter and the voltmeter,

respectively, when the value of the rheostat S is increased?

@ Ammeter reading decreases, voltmeter reading decreases
Ammeter reading decreases, voltmeter reading increases
@ Ammeter reading increases, voltmeter reading decreases

@ Ammeter reading increases, voltmeter reading increases
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@ In the opposite figure:
when the switch is closed in direction (1), a current of 2 A flows in the ammeter, so the value

of resistance R iS vvvevesees

@) 30Q (®)5Q ©75Q ) 2.5Q

@ In the opposite figure:
when the switch is closed in direction (2), the current in the ammeter iS vvavseeesss

1

AW1A (®)2A ©3a (D) 4A

@ In the opposite electric circuit, between which two points does moving a free electron require

the greatest work done?

r=0
3Q |
4Q ° |
20 1Q
5 Y i o A ]
m
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@ In the electric circuit shown, the potential difference between points b and d equals +evevrenss

a oo 2@ }
"?H......-.v YRORNGY .—I
= N e :

- ~. /r=0 =
5Q = Y =5Q
. 12V £
i
d 50 50 €

A@a2v (®)4v ©e6vV (®)8Vv

@ In the opposite figure, the potential difference between x and y equals +eveereess
X
L 2N
o
R :\}/ “% 2R

1 & b
, )

—

4R 1. <8R

@ o (®) 3 1R (© 6 1R (®) IR

@ The figure shows part of an electric circuit. Which of the following relations is correct for the

potential differences between the points shown in the figure?

...........

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

@ Vie > ny Vyz > Vi @ ny = Vi, @ Vi, =2 Vg,
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@ In the opposite electric circuit, the values of Ry and R, respectively, are vevevaaes

':-—SV*E--IUV—-a;

_-RIH - “_ﬁ;“-‘_..{l
B \.1.2..;.,..-__ -
-
4:'A WA
(AR =25QR,=5Q (B)R; =2.5Q,R, =10Q
(OR; =52 R, =25Q @R =5QR,=10Q

@ In the opposite figure, if the voltmeter reading is 4 V:

what is its reading when it is connected between points ¢ and b?

—@—
R J R
WA — WY

@ 10V ®) sV ©6v OFAY

@ In the opposite figure, if the voltmeter reading is 4 V:

what is its reading when it is connected between points ¢ and a?

—@—
R J R
WA — WY

(a) 14V (B) 15V © 16V () 17V
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@ The opposite figure shows part of an electric circuit. The correct mathematical relation

between the potential differences Vi, V3, V3 is vvevrenees

V3 —}
| |
AMAMAAAMM—EAAMAAARAAAL 8
R 3R |
l
| R R ‘
= AAAANARNAAAN - AAAAAAAAL—

®V1=V2>V3 V1=V2<V3 ©V1>V3>V2 ®V1>V2>V3

@ The opposite figure represents part of an electric circuit. Which of the following mathematical

relations is the correct relation between the electric potentials at points a, b, c?

R a R
p—— v A RN AN -
| R b 2R I
R ¢ R R

WV, >Ww>V.e ®V,<W<V. ©OV,>Ww=V. ®OV,<W =V,

@ The opposite figure shows a closed electric circuit. If V| = V;, the value of resistance R equals

XXX R RN

Vi
i
AN
12Q
R 3Q
— A — =l-_'_"-_¥‘-|ll B
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@ In the circuit shown, if (V1/V, = 3/4), the value of resistance R equals vveveveres

@6 (®)12Q ©18Q ()24 Q

@ In the opposite electric circuit, the readings of the two voltmeters V| and V; are equal. The
l‘elation between Rl and R2 iS Yerrerren

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

||||||||||||

®R1=R2 R1>R2

@ Ry <R, @ The answer cannot be determined

@ In the two opposite circuits, if the readings of voltmeters V| and V3 are equal and the readings
of voltmeters V) and V, are equal, then vvevsvanes

'V ,I= 0 V B r=0
1A 7 1 i
& I i . f i
3Q 5Q 9Q R
WA VAW AW —T— WA
p— .'—‘-“"-\ '.' "'\. s - 1'\
V)——¥%) Vy——V)
(WR=6Q1,=2/3A (B)R=6Q1,=1/3A
(OR=15Q1,=2/3A @R=15Q1,=1/3A
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@ Three solid conductors ab, bc, cd are made of the same metal, have the same length ({’,) and
uniform cross-sections, and their cross-sectional areas are 3A, 2A and A, respectively, as in the
opposite figure. The ratio between:

the potential differences ((V.q)/ (Vo)) equals vavevenens

S Y R—

- (

a b

(&) 1/2 2/1 (© 2/3 () 3/2

C [ —
; d

@ Three solid conductors ab, bc, cd are made of the same metal, have the same length ({3) and
uniform cross-sections, and their cross-sectional areas are 3A, 2A and A, respectively, as in the
opposite figure. The ratio between:

the potential differences ((Vipo)/(Vad)) equals veveverens

— !

T
Lo
Y

v
1

-

L
-
(=7 o

[«

(a)11/3 3/11 (© 5722 () 22/5
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@ In the electric circuit shown in the figure, given that the potential of the earthed point = zero,

then XXX RN N

15 Q

—iY Fli‘n'uir*\'\l__

4
¥ Ay W—
e A

o

r=0 oo

Earth
@ I =1/2 A, potential of point x = 10 V [ =1/2 A, potential of point x = 5V

@ I = 1A, potential of pointx =5V @ I = 1A, potential of point x = 10 V

@ The opposite figure shows a closed electric circuit. When the rheostat (S) is doubled, the

voltmeter reading vsevsevses

@ increases but does not reach double its first value

doubles

@ decreases but does not reach half its first value

@ decreases to half
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@ Which of the following graphs represents the relation between the voltmeter reading and the

value of the rheostat S in the opposite electric circuit?

r= 0
R
S -
’G)
e
Voltmeter reading Voltmeter reading Voltmeter reading Valtmeter reading
3
) /
S - s S :

® G ®

@ Which of the following graphs represents the relation between the reading of voltmeter V; and
the reading of voltmeter V, when the value of the rheostat R in the opposite electric circuit is

changed? (Note: V| and V), are drawn to the same scale)
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@ Figure (1) represents graphically the relation between the current (I) in the circuit shown in
figure (2) and the reading of voltmeter (V) in it.
Which of the following can be a possible value of the readings of the ammeter (A) and the

voltmeter (V) at different values of the rheostat?

I(A)
4
04
03
WAMAAM '.w-.i-ﬁ.v,- 0.2
0.1
g 1 2 3 4 ™
Figure (2) Figure (1)
@ Ammeter 1 A, voltmeter V, 2V Ammeter 0.8 A, voltmeter V, 8 V
@ Ammeter 0.6 A, voltmeter V, 3 V @ Ammeter 0.5 A, voltmeter V, 10 V

@ Which of the following graphs represents the relation between the total current (I) in the

circuit shown in the opposite figure and the potential difference (V) across each of the three
resistors x, y, z?

..f.") y)

- A ——— A ——
[ R 2R

i
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) Graph (1) represents the electric potential differences across the parts of the electric circuit
shown in figure (2). From your study of figures (1) and (2)
the ammeter reading equals +evevaenss

l I|1Il|il’.i‘l‘
\- i\i“‘lk
\‘r\. \' ‘

I’i" '\‘ l‘I 'l\l

| Circuit
A B C D B

E F points
Figure (2)

Figure (1)
A1A 2A

©3a © 44
@ Graph (1) represents the electric potential differences across the parts of the electric circuit

shown in figure (2). From your study of figures (1) and (2):
the value of resistance R is sevevseans

V(V)
C

i n‘\'l' AW lzr
; n\n'“y
\l‘til\lll

ANMAW u"«”

Circuit
points

Figure (2)

A 10Q ()9
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@ In the electric circuit shown, when only switch Sy is closed the voltmeter reading is V, when
only switch S, is closed the voltmeter reading is V5, and when both switches S and S, are

closed the voltmeter reading is V3. Then «veesesess

3R S
WAWWWW—e \l

6 R
-.*.w.mxw—-S\J

WVs>V, >V, ®OV,>Vvi>V; ©OQvs>Vvi>V, OV, >V,>V;

@ In the opposite electric circuit, the readings of the two voltmeters (V1) and (V>), respectively,

are 000000000

3R & % R
\-5} t‘l 2 ;‘I‘; "‘l
\I\?} @ "::"f -
.‘l‘:l‘ 3§ ' R" ;"a
NV TR
L‘w *-,1.1 "
"R, R "
|I
(Vp)=120V
r=0
AW V=0,V,=0 B)V,=0,V,=30V
(©V,=30V,V,=30V @) V=30V, V,=60V
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@ In the electric circuit shown, four lamps are lit. If lamp X burns out, how many lamps stay lit?
%

X = C Co

o ® 1 ©2 ® 3

@ In which of the following electric circuits does one of the two lamps light up when both

switches are closed?

-1' 9 " .1‘ '1’ 9 }k
® T2 e
® © ®

@ In the electric circuit shown in the figure, when switch K is closed, the brightness of each of

lamps a and b vevserens

2 9 9

K
I il
a
@ Lamp a: increases, lamp b: decreases Lamp a: goes out, lamp b: increases
@ Lamp a: increases, lamp b: increases @ Lamp a: goes out, lamp b: decreases
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@ In the opposite electric circuit, given that the four lamps A, B, C, D are identical, what happens
to the brightness of lamps A and B when switch K is closed?

r=0

@ Lamp A: increases, lamp B: decreases
Lamp A: stays constant, lamp B: increases
@ Lamp A: stays constant, lamp B: decreases

@ Lamp A: decreases, lamp B: increases

@ Six identical lamps, a DC source and a switch (K) are connected together as in the opposite
figure:

the number of lit lamps when switch (K) is open is veveseaess

y
=) X =) =) =)

K
"-

¥ =
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@ Six identical lamps, a DC source and a switch (K) are connected together as in the opposite
figure:

the number of lit lamps when switch (K) is closed is «vevevenes

y
=) X =) =) =)

K
"-

¥ =

OF ® 4 ©s OK

@ Six identical lamps, a DC source and a switch (K) are connected together as in the opposite
figure:

what happens to the brightness of lamps x and y, respectively, when switch (K) is closed?

y
=) X =) =) =)

K
"-

¥ =

@ Lamp x: increases, lamp y: does not change

Lamp x: increases, lamp y: increases
@ Lamp x: decreases, lamp y: increases

@ Lamp x: does not change, lamp y: decreases
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@ In the opposite electric circuit, two rods x and y of the same metal have the same length, and
the cross-sectional area of y is double that of x. They are connected together by a copper slider

S. If the slider moves in the direction shown in the figure, the brightness of the lamp vivsvaeans

Y
1#s]
e

s @

I L ]
@ increases decreases until it goes out
@ does not change @ decreases but does not go out

@ In the opposite electric circuit, when the slider is at the middle of resistance wire XY, the two
identical lamps (1) and (2) are equally bright. If the slider is moved a little towards X, what
happens to the brightness of the two lamps?

(2) (1)

(1) ): increases
Lamp (1): increases, lamp (2): decreases
(1) :
(1) :

: decreases, lamp (2)
)

(
(

: increases, lamp (2

increases

: decreases, lamp (2): decreases
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@ In the circuit shown, rod XY has a resistance of 10 £ and two identical lamps A and B each
have a resistance of 10 . What happens to the brightness of lamps A and B while the slider P

moves from its position towards point Y?

N

@Y X
—— 1——
A P

@ Lamp A: does not change, lamp B: increases
Lamp A: increases, lamp B: increases
@ Lamp A: decreases, lamp B: does not change
@ Lamp A: increases, lamp B: decreases

@ In the opposite electric circuit, which of the variable resistors shown increases the brightness

of the lamp when its value is increased?

R
- \!:1':1"1 EH' u"r':'——
r=20
[
é I
R,=»
Z 4
-
L9 &
ll /‘;;M‘l'llhi"-'_
MM

@ Resistor (R1) Resistor (R3) @ Resistor (R3) @ Resistor (Ry4)
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@ In the opposite electric circuit, what happens to the brightness of the lamp and the voltmeter

reading when the slider is moved from P to Q?

Electric source

r=0
G - .
O O

p Q @

— WA

Slider /T ﬁ_\\
/
\“Y/f_

@ Lamp brightness: increases, voltmeter reading: decreases

Lamp brightness: increases, voltmeter reading: increases
@ Lamp brightness: does not change, voltmeter reading: decreases

@ Lamp brightness: does not change, voltmeter reading: increases

@ Two lamps (1) and (2) of resistances Ry and R;, respectively, are connected together in series

with an electric source. If Ry < Rj, then «ivvvvnns
@ Lamp (1) is brighter Lamp (2) is brighter
@ The two lamps are equally bright @ The answer cannot be determined

@ Two lamps (1) and (2) of resistances Ry and R;, respectively, are connected together in

parallel with an electric source. If Ry > Ry, then «vevaevees

@ Lamp (1) is brighter Lamp (2) is brighter
@ The two lamps are equally bright @ The answer cannot be determined
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@ In the electric circuit shown in the figure, an electric lamp is marked (30 V, 45 W). The value

of resistance R that makes the lamp light at its rated voltage and power equals +evevaesns

R @

ALAN
APV

|y
ll
45V,r=0

A 1.5Q (8) 10 Q (© 15 () 67.5 Q

@ In the opposite electric circuit, if the electric power consumed in the 12 Q and 2 €2 resistors is
48 W and 32 W, respectively, the electric power consumed in resistor (R) equals +eseaereee

12Q 20

'i.h‘ll'.'l"ill.f'n"l’l\ L‘i — I‘T‘lI'*'ﬂ'l"i.lﬁu'-'llll'al__

6Q R

AAARRARARLAK AR AR A DA
E’n'l\'l'l"n"rc'l"u AL AR AL LA L L

!
@ 16w () 64 W © 75w (@) 81w

@ Three resistors x, y, z of values R, 2R and 0.5R, respectively, are connected together in series
in a closed electric circuit. The ratio of the power consumed in them (Py)y : (Py)y : (Py),,

respectively, iS vveveeaees

W)4:2:1 (3)2:3:1 (©2:4:1 (0)2:3:4
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@ In the circuit shown, if the power consumed in resistor R is 12 W and I1 = 2 A, then:

the potential difference across the battery equals vsevevaens

I

e

~

(=]

e
—— WM

o

)

T
(8]
_'1_.1" I"‘ "‘I Il'\"-’ l'l\l‘tL'"‘

-y l'll'll II"I A |'I'I‘I'I"| .! .\ et
_i—l

|
L

(a)24v (®) 12V ©e6vV @3V

@ In the circuit shown, if the power consumed in resistor R is 12 W and I} = 2 A, then:

the total current in the circuit equals «vevaerses

I

e

~

(=]

e
—— WM

o

)

T
(8]
_"_.'i'l I"‘ "‘I Il'\"-’ l'l\l‘tL'"‘

-y l'll'll II"I A |'I'I‘I'I"| .! .\ et
_i—l

i
L

(A) 4/3A (8) 13/3 A (©7/3A (@ 1A

@ In the circuit shown, if the power consumed in resistor Ris 12 W and I} = 2 A, then:

the value of resistance R equals vsesvavaes

1

~

| ]
L

T
[ &)
_*_.l'lt|!\l ‘l"llt\‘jv'll'l\ .\‘L"—‘

- l'llfill"l "l'l'l'l'l"l .'l.i'
|

(a)24Q ()18 Q ©12Q ()9 Q

@ When two resistors R and 4R are connected in parallel with a battery, the power consumed in

resistor R is «sevsesess the power consumed in resistor 4R

@ four times double @ equal to @ a quarter of
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@ Two resistors 10 & and R: the power consumed in them when connected together in parallel
with a battery of negligible internal resistance is four times the power consumed in them when

connected together in series with the same battery. The value of R equals +evseseens

A 10Q () 7.5Q ©s5Q () 2.5Q

@ Two conductors of the same metal are connected together in parallel to a potential difference
of 220 V. If the length of the first conductor is double that of the second and the diameter of

the first is double that of the second, the ratio between the power consumed in the two
COl’ldUCtOI'S (((PW) 1)/((PW)2)) equals vttt

() 4/1 2/1 (©1/2 (D) 1/4

@ In the electric circuit shown, if the potential difference across the lamp is 1.5 V, the equivalent

resistance between points x and y equals vsessvsess

6V,r=0
[
|
3Q X R
AWM ——— AW y

(A) 0.45 Q (®B)1Q ©s5Q ()3 Q

@ In the opposite circuit:

the total power consumed in the circuit equals vsesevaess

R}, =60Q
R,=20Q —wwwww—
—AWWAWY—
— AW —
R,=30Q

4
ll
120V
r=0

(A 120w (8) 240 W (© 360 W (D) 480 W
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@ Two lamps (1) and (2) are connected together and with a resistor and a battery in several
ways as in the following electric circuits. If lamp (1) is marked (120 V - 60 W) and lamp (2)
is marked (120 V - 120 W), in which of the following circuits can the two lamps work at

their rated power?

= [

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

@ In the opposite circuit, three identical lamps x, y, z are connected together to a battery of
negligible internal resistance. The ratio between the power consumed in the three lamps (Py,)x

: (Pw)y.' (Py,),, respectively, is vvevevenns
X

y
z

[
I
Ve
W1:1:4 (®B)1:1:1 (©4:4:1 @®1:1:2

@ Three identical lamps are connected once in series and once again in parallel to the same
potential difference. The ratio of the power consumed in the series case to the power

consumed in the parallel case equals «vevsvsess

(a) 4/3 9/5 (©1/9 () 3/4
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@ In the opposite circuit, given that when the switch is closed the power consumed in the circuit

doubles, the value of R is veverssses

15Q
| »,"..".;'5"" "."-'\'*h"'._/'

LLL

"l‘lﬂl'!’ ‘v"\"'ll'l"l‘""""

i
— .'u 'fl\ I\’\.‘l r'l'li A ‘l I!

30Q

AN
oy
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I Essay questions — 29 questions

’ The opposite figure shows an electric heater with two heating elements. Are the two elements

connected together in series or in parallel? Why?

0 The opposite figure represents an electric circuit. Explain why it is better for wire x to be

Wir&; @
%
Wire x —— @

thicker than wire y.

e A wire of uniform cross-section and resistance R is bent into a rectangle abcd whose length ab
is double its width bc, as in the opposite figure. To which two points should an electric source

be connected to get the greatest equivalent resistance?

b a
& 9
a a
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0 Two identical uninsulated wires of uniform cross-section, each of length £ and electric
resistance R, are placed in contact side by side in two ways (1) and (2) as shown in the
opposite figure. What is the ratio between the equivalent resistances between ends x and y in

the two cases R;/R5?

e In the following two figures, calculate the equivalent resistance between points A and B:

_ (2) (1)
o0 =
&
T o200
A /- E AN / B s
s0= o

% .\'L‘“.
9 = 108

° In the electric circuit shown, explain what happens to the ammeter reading when switch K is

closed.

.lq‘l
.l
7~
~
®

~
2
|—r‘~.".";‘fWM
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a Calculate the current (I) in each of the following two circuits:

6Q (2)

A .4_L

| Z12Q

° An electric circuit consists of a voltage source of emf 130 V and negligible internal resistance,
connected to two resistors 300 €2 and 400 €2 connected together in series. Calculate the
reading of a voltmeter of resistance 200 Q if it is connected across:

(1) the 300 Q resistor
(2) the 400 Q resistor

° The opposite figure shows a sliding rheostat connected in series with an electric lamp and a 9
V battery of negligible internal resistance. What happens to the potential difference between

ends x and z when the slider is moved towards end z? Why?

_._..f

=
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@ In the electric circuit shown in the opposite figure, calculate the ratio between the readings of

the two ammeters A{/A,

P
2
24 Q hg 12 Q2

6 Q2

R AR AR

b sRapin 1 (R R RN - e
FFn'n'fan".l|'r'J_T_I,!|-'I!FIlfJIP| ety

Q In the opposite electric circuit, explain what happens to the readings of the two voltmeters V;

and V, when:
(1) the variable resistor Ry is increased

(2) the variable resistor R; is increased

)
Ry
\D,
.4 I
/iil R;
{1
r=0

@ The opposite figure shows a closed electric circuit. Explain why the readings of the ammeter

and the voltmeter change when the rheostat (S) is increased.

VB s I= 0
I
! -
2R:
R P
==t I AN l’!’l’?"_(é)_-‘
S «
/ r".i.,';,'-,’ M
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@ In the opposite circuit, if the ammeter reading is 1 A, calculate the equivalent resistance of the

circuit.
R
——— A ——
12Q 5Q
— (A )it ——
| 3A
k =

@ In the opposite electric circuit, explain what happens to the voltmeter reading when the switch
is changed from position (1) to position (2).

@ The opposite figure represents part of an electric circuit, where the potential difference
between points k and £ is 50 V and the current in resistor R is 1 A. Calculate:
(1) the potential difference between points k and m

(2) the value of resistance R

zsz,;ﬁ& 120
Jaes Z60
]\
MWW o
I 1A {
k
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@ In the opposite figure, if the potential difference between points x and y is 20 V, the ammeter
reading is 1 A and the voltmeter reading is 5 V, calculate the value of each of the two

resistances R and S.

©

I R
X -—-——-mwww.—@~-mw§w.m—-y

Q In each of the following figures, if the reading of voltmeter V is 12 V, calculate the reading of

AN WNAIEN
R 2R
4R |

@ LN ®

voltmeter V5:

2R R
AN — —‘.’.'.'.'.‘.'.'M‘.‘:—]»‘.'\'.‘.’.'.’,‘,'.','h——h—

@ Calculate the current (I) in the 6 Q resistor in each of the following figures:

2) (1)
3A |= { )
' f Jog
i 1
o 200
A S T
60 al 20 1 30
30 MY s B ]
WAL 10 : = =
T—[ 15Q [ N— Z9Q Z6Q
S WA i 20 = S

-
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@ In the opposite electric circuit, arrange points X, y, z, k, £ in descending order of their electric

potential, with explanation.

y R x R {
M '|'||'*v'l:'|.'l'tl"l Aot —— AN
s
R:= T =R
R I
AWAWAWA :
Z k

@ Six identical electric lamps, each working on a maximum potential difference of 100 V, are to
be operated using a source whose terminal potential difference is 200 V. Show how these
lamps can be connected together so that each of them carries the maximum current it can

withstand.

e Three resistors of 10 €2, 20 €2 and 40 €2 are connected together in a certain way with an
electric source, and currents of 0.4 A, 0.5 A and 0.1 A flow in these resistors, respectively.

What is their equivalent resistance?

Q The opposite graph shows the relation between the potential difference (V) across each of two
wires A and B and the current (I) in each of them:
(1) Which of the two wires has the greater electric resistance? Why?
(2) If the two wires are connected together in parallel with an electric source, which of them

consumes more power? Why?
V(V)
! A

= 1(A)

96 /136



Connecting Resistors thanawiya-archive.com

@ Four lamps, each of resistance 6 €2, are connected together in parallel, then the group is
connected to a battery of emf 12 V and negligible internal resistance. Calculate:
(1) the total charge leaving the battery in 10 s

(2) the electric energy consumed in each lamp in 10 s

@ In the opposite circuit, calculate the ratio between the power consumed in the circuit when the

switch is closed in position (1) and when it is closed in position (2).

—AAANN

!

‘-‘"’Jl’!.\.\'.\"l'\.l l\.hj _/Fé'_}:\\.. \ih‘c*g II Io \ .| ———

L

I
_]I

r

e Three lamps x, y, z of resistances R, 2R and 4R, respectively, are connected to an electric
source Vp of negligible internal resistance as in the opposite figure. Determine, with

explanation, which of the three lamps consumes the greatest electric power.

9@’
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@ In the circuit shown, if the power consumed in the 6 €2 resistor is 24 W, calculate the power
consumed in resistor R.

AW ' WM'»'“— J.'»"Jg'l;'ﬁ.

MWW —
12 Q

"

36V, r=0

@ Two students (M) and (N) each built an electric circuit using three identical lamps, a switch

and an electric source as shown in the following two figures:

(1) Compare the brightness of the lamps in the two circuits when switch K is closed.

2) What happens to the brightness of the lamps in each circuit when one of them is
pPp g p
damaged?

_"5»__] K, @
{
i V, &1
Vot ? B—"
B = L@ J@ I
o v Tg@ r=0 = =3)

O—

Figure (2) Student N's circuit Figure (1) Student M's circuit

@ Explain what happens in the opposite electric circuit to the brightness of the lamp when:

(1) the slider of the rheostat is moved from position A to position B

(2) the positions of the lamp and the battery are exchanged and the slider is moved from A to
B

s

4  Battery with
B RTR—, &— ------- negligible internal
. ] gllg

resistance
Lamp
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@ In the electric circuit shown in the figure, how can the brightness of the lamp be increased in

two different ways?

K
et A3
R Kz
WYYy —3
Rg
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I Past exam questions — 32 questions

’ Which of the following groups of resistors gives a total resistance of R? (Trial exam / May
2021 )

e Which row of the following table expresses what happens to the readings of the voltmeters V7,
V3, V3 when switch (K) is closed in the circuit shown? (Trial exam / May 2021)

Vo —)

2R

—AAAWA—

2R
ADBAAAL & a\.n_;* /n K

2R

— AWM
VB JI= 0
R

WAV M ¥ "-‘*'. | E

(V)
V3
@ V| becomes zero, V; increases, V3 decreases
V| increases, V) increases, V3 decreases

@ V| becomes zero, V, decreases, V3 increases

@ V increases, V; increases, V3 increases
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e Four identical resistors are connected together as in the figures shown. The order of the figures
according to the equivalent resistance of these four resistors from the greatest to the smallest is

vevvseeees (Trial exam / June 2021)

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

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

,,,,,,
...........

W4<3<2<1 B1<2<3<4 (4<1<3<2 D1<4<2<3

0 In front of you is part of an electric circuit. The equivalent resistance between points a and b

equals +eeveveess (Trial exam / June 2021)

1082 1002
——WAWWWWA—— —MWWWWWW———
ae— Sr—
10Q2 10Q
—— MWW ——— A —

A 5Q (®)10Q ©20Q (@) 40 Q

e In the circuit shown in the figure, when switch (K) is closed, the voltmeter reading equals
veessenens (Trial exam / June 2021)

8 Q
A —

L AAWAMA—"e-
8 K

@

@12v (®B)8v ©e6v @ 4v

N
o
WA ——
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e Four equal resistors are connected together as in the following figures. Which figure gives the

smallest equivalent resistance? (1st session 2021)
—[NMWM:]—EM%“I Emww.mww.ww
WANVANY WAV AW —

«mm*—'uww.w—-\mwum——— ——-.u.-.www——wmwm_l:mmww]—
L AMAAMAN

®

a In the circuit shown in the figure, when switch (K) is closed, the ammeter reading becomes
cvvaeennns (1st session 2021)

J
4Q § o K \—é 20
i XS

(A)o0.5A () 1.5A ©2a () 0.75 A

° What is the correct order of the following figures according to the equivalent resistance of the

group of resistors from the smallest to the greatest? (2nd session 2021)

R R T R R
VAR AN VA WAAY—
R R R R
R AN A A A — R
AL R ARV
AR
) 3) 2 (1)

@2>1>4>3 1>3>4>2 @2>4>3>1 @1>2>3>4

102/ 136



Connecting Resistors thanawiya-archive.com

6 You have three electric circuits as in figures (1), (2), (3). Which of the following relations is

correct? (2nd session 2021)

V, Vv
I3 VB I B I |B
r=0 r=0 i r=0 |
R R iR OB LI o
3) (2) (1)

®I1=Iz Il>I3 ©I2>I3 ®I3>Il

@ A metal wire of uniform cross-section is bent into a rectangle kyxm whose length (ky) is
double its width (mk), as in the opposite figure. To get the greatest electric resistance, the

electric source must be connected to points «vevevevss (1st session 2022)

. y

[
. 1]
m X

@m,k k,y @X,y @k,x

° You have two electric resistors; the resistance of one of them is 3 times the other. When the

two resistors are connected in parallel, their equivalent resistance is 3 Q. The equivalent

resistance when they are connected in series equals +vvvvveees (Ist session 2022)

@12 (3) 16 Q ©8Q ®4Q
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Q The figure represents part of an electric circuit containing a group of identical resistors. The

equivalent resistance between points A and B equals «..eeeeves (2nd session 2022)

EARAA ALk
L THEYYY

R
A R |‘ —‘ -u-_--Ri.-u.\ B

R

=
-
==
==
-

A

IRETY

R
I LYY
LARA AT A

Lhd

LR L

WAR LR R RR
AARARE AL

LAl

(A) 6R/5 5R/4 (©) 3R/2 @R

@ You have three resistors Ry = 3R, R, = 4R, R3 = 6R. When they are connected in parallel,
the equivalent resistance is 4 €2, so the equivalent resistance when they are connected in series
equals «eveevrnes (2nd session 2022)

Orxe (®)27Q (©13¢Q @) 39Q

@ In the electric circuit in front of you, when the value of resistance (R) is increased, the reading

of V1 veeveerrrs and the reading of V3 veveeeeess (2nd session 2022)

®

4
VJ,r:O

&

Re
ﬁgﬁWﬂw

(V]

@ V1 does not change, V, does not change
V| increases, V increases

@ V| increases, V; does not change
@ V| does not change, V, increases
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@ Which of the resistance values in the following choices makes the equivalent resistance

between points (A) and (B) in the opposite figure equal to 5 €? (Trial exam 2023)

R, R,
MWWWW— 5 50 WA
A»——‘ —wmmwmx—[« - B
WA — A —
R, R,

(AR, =2,R,=9,R; =8,R4,=25 (B)R =1,R,=9,R;=2,R, =38
(OR =1,R,=2,R3=8,Ry=9 (R =8, R, =1,R;=9,R;=5

@ The opposite figure shows the electric circuit used to determine the value of the fixed
resistance (R). Which of the following graphs represents the correct relation between the

voltmeter reading (V) and the ammeter reading (I) at constant temperature? (1st session 2023)

@ The figure shows part of an electric circuit. The equivalent resistance of the group of resistors

shown equals vvevveeens (Ist session 2023)

R:r‘/\-'r,k

r

L
S

F‘J-'
*is,

R =
.\"\]II ‘i lt.\"l"!

AR 2R (©R/2 (®) 3R/5
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@ In the opposite circuit, if the voltmeter reading is 12 V when the slider of the rheostat is at
point (A), and its reading becomes 3 V when the slider is moved to point (B), the value of the

resistance taken from the rheostat is vevseevses (1st session 2023)

VB JJI= 0
Bx
A P (A}
5Q
MWW
V)

@250 (®)30Q ©15Q @ 20Q

@ In the electric circuit shown, which two voltmeters have the same reading? (2nd session 2023)

l—@—

|
gl )
A
@ g RS
A SO
G- ¢
\2
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@ Each figure shows a group of different resistors connected together. Which of the following

choices is correct when comparing the equivalent resistances of these groups? (1st session

202 4)
R 2R 2R R R iR
— e AR —!—‘ A VA —E A et £ S AN ANV ,'.‘-.‘—i—-
) X) @)

@ The equivalent resistance in figure (X) equals the equivalent resistance in figure (Y)
The equivalent resistance in figure (X) is less than the equivalent resistance in figure (Y)
@ The equivalent resistance in figure (Z) is less than the equivalent resistance in figure (X)

@ The equivalent resistance in figure (Z) is greater than the equivalent resistance in figure
(Y)

e From the opposite electric circuit, which of the following choices can be a possible value of the

total resistance of the circuit? (2nd session 2024)

20Q
VAN 200
I£0 AW
AN
R

@) 19Q (3)25Q ©15Q () 40 Q

@ When two different resistors are connected together in parallel, their equivalent resistance is

vevseeeees (Sample exam 2025)

@ equal to the sum of the two resistances
between the values of the two resistances
@ less than the smaller resistance

@ greater than the larger resistance

107 /136



Connecting Resistors thanawiya-archive.com

@ A wire of uniform cross-section and resistance 120 €2 is cut into equal lengths, and the pieces
are connected together in parallel, giving a total resistance of 1.2 Q. The number of pieces the

wire was divided into equals «evevveees (Sample exam 2025)

e () 10 © 12 (D) 24

@ Four identical lamps Q, P, M, N, each with a filament resistance R, are connected with several

resistors as shown in the opposite figure. The brightness is the same +vsvsvsvse (Sample exam

2025)
P Q
R igi 2R §§E
AN AV
I
M N =
2R EEE 35R EEE
WY
@ for lamps Q and M for lamps M and N
@ for lamps P and N @ for all the lamps

e A wire of uniform cross-section is bent into a square frame abcd, each side of which has
resistance R. One terminal of a battery is connected to point a on the frame as in the opposite
figure. The point which, if the other terminal of the battery is connected to it, gives the

smallest current in the circuit is vvveeeeess (Sample exam 2025)

b

c

Slider
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@ Several resistors are connected as in the opposite figure. To which two of the following points
should the terminals of a battery be connected to get the smallest equivalent resistance?
(Sample exam 2025)

A
40Q 20Q B
WWWWWWW—T—AWWWWWW—e
=
40Q=
D
S— AW
60Q 80Q

—— /MWW

c

(A B, C (B) A, B ©c Db (®) A, D

@ In the opposite electric circuit, if the voltmeter resistance is infinite and the ammeter resistance
is negligible, what happens to the ammeter reading and the voltmeter reading, respectively,

when switch (K) is closed? (Sample exam 202 5)

R R R
MWV ——T— AW —— MWWW—

R K
wwww—"e—— (A}

G
O

@ Ammeter increases, voltmeter increases
Ammeter decreases, voltmeter decreases
@ Ammeter decreases, voltmeter increases

@ Ammeter increases, voltmeter decreases
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@ The figure shows several resistors connected together. If their equivalent resistance is 10 €2,

the value of resistance (R) equals «vevevevss (1st session 2025)

@ 4Q ()20 ©6Q () 8Q

@ Several resistors are connected in an electric circuit as in the opposite figure. Using the
resistance values shown, the equivalent resistance of the group of resistors equals «sesesvses (2nd

session 202 5)

|||||||||||
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@ The figure represents part of an electric circuit with four resistors R, Ry, R3, R4. Which of

the following statements is correct? (Sample exam 2026)

' pLbkE

I ARL AL AR ER Y
—— - S LA LENYY ] P|II|JJJ'JI
-n'.'.’.’..r»-a ~ VYV —

R,=R  R,=3R

R,=2R

@ The current in resistor (R1) equals the current in resistor (R3)

The current in resistor (R,) is three times the current in resistor (R4)

@ The potential difference across resistor (R;) is three times the potential difference across
resistor (R3)

@ The potential difference across resistor (R1) equals the potential difference across resistor

(R4)

e The electric circuit shown in the figure contains several resistors, an ammeter, a battery of emf
(Vp) and negligible internal resistance, and two switches, (S;) open and (S;) closed, and the
ammeter reading is (I). When switch (S1) is closed and switch (S;) is opened, the ammeter

reading becomes +vvvvveeee (Sample exam 2026)

3R

[ LR, Al ]
RE S oRE p®
[ ' (
VB

@1 (®) 2/31 (©1/21 (®) 1/31
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@ The figure shows a closed electric circuit containing several resistors, a battery of negligible
internal resistance and an open switch (K). What happens to the readings of the voltmeters V7,

V3, V3 when switch (K) is closed? (Sample exam 202 6)

—
b R

R

Ly
WY

2R

AAAANARALA
__'Ja“nir'rllr'\'-‘-nl

L
K
V3

@ V| stays constant, V), increases, V3 decreases
V| increases, V, decreases, V3 increases
@ V| decreases, V, decreases, V3 increases

@ V| decreases, V; increases, V3 decreases
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Answer key and solutions

I Multiple choice questions

1 2 3 4 5 6 7 8 9 10
A B B B C D A B B D
11 12 13 14 15 16 17 18 19 20
B B D C B C D C D D
21 22 23 24 25 26 27 28 29 30
C D A B C C D B A C
31 32 33 34 35 36 37 38 39 40
C C A D C A A B B D
41 42 43 44 45 46 47 48 49 50
B C C A D A B C D B
51 52 53 54 55 56 57 58 59 60
B C A C B C D B B A
61 62 63 64 65 66 67 68 69 70
C D C B C C D D C B
71 72 73 74 75 76 77 78 79 80
A D D B B C A B C B
81 82 83 84 85 86 87 88 89 90
B B C D C B D C C B
91 92 93 94 95 96 97 98 99 100
B C B D D D B B C B
101 102 103 104 105 106 107 108 109 110
C C C C D A A A D C
111 112 113 114 115 116 117 118 119 120
C C A C B B D B C C
121 122 123 124 125 126 127 128 129 130
C D A C B C C B A B
131 132 133 134 135 136 137 138 139 140
A B D D A D B A B B
141 142 143 144 145 146 147 148 149 150
D C C A C C A A C D
151 152 153 154 155 156 157 158 159 160
D A C A C D D B C B
161 162 163 164 165 166 167 168 169 170
D B A D B C B B A C
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171 172 173 174 175 176 177 178 179 180

D C A D D B B C D B

181 182 183 184 185 186 187 188 189 190

B D A D C D B B C B

191 192 198 194 195 196 197 198 199 200

B C B B C C B B A C

201 202 203 204 205 206 207 208 209 210

B D C B B B A C B B

211 212 213 214 215 216 217 218 219 220

C A A B B C C A C D

Answer (A)

Answer (B)

Answer (B)

Answer (B)

Answer (C)

Answer (D)

Answer (A)

Answer (B)

Answer (B)

Answer (D)

Answer (B)

Answer (B)

Answer (D)

Answer (C)

Answer (B)

114 /136



Connecting Resistors thanawiya-archive.com

Answer (C)

Answer (D)

Answer (C)

Answer (D)

Answer (D)

Answer (C)

Answer (D)

Answer (A)

Answer (B)

Answer (C)

Answer (C)

Answer (D)

Answer (B)

Answer (A)

Answer (C)

Answer (C)

Answer (C)

Answer (A)

Answer (D)

Answer (C)
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Answer (A)

Answer (A)

Answer (B)

Answer (B)

Answer (D)

Answer (B)

Answer (C)

Answer (C)

Answer (A)

Answer (D)

Answer (A)

Answer (B)

Answer (C)

Answer (D)

Answer (B)

Answer (B)

Answer (C)

Answer (A)

Answer (C)

Answer (B)
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Answer (C)

Answer (D)

Answer (B)

Answer (B)

Answer (A)

Answer (C)

Answer (D)

Answer (C)

The ammeter reads zero — balanced bridge
4/6=8/R
R=12Q

Answer (B)
Answer (C)

@ Answer (C)

Answer (D)

RpartzR/4
Req=(R/4)/3+R/4=R/3

Answer (D)
Answer (C)
Answer (B)
Answer (A)

Answer (D)
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@ Answer (D)

Resistors in parallel — the total current is the sum of the currents
I=150+45+14+4=213 mA
R=9.2/0.213= 43.19 Q

@ Answer (B)

The largest resistor is the one carrying the smallest current
4 mA— 2 mA
[=213-4+2=211 mA

6 Answer (B)

The first ammeter measures the current in the 58 resistor

I1=20/5=4A

@ Answer (C)

The total current divides inversely with the resistance

Ioo=4x30/(10+30)=3 A

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

Lo=3x2/2+4)=1A
V=1x4=4V

@ Answer (B)

The current is inversely proportional to the resistance of the branch

I,/I=2/(4+2)=1/3

@ Answer (B)
@ Answer (C)
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@ Answer (D)

The current divides into two halves between the two resistors R
Itop =2+2=4A

The two branches have the same potential difference

thanawiya-archive.com

4x R=I; X 4R
L=1A
L=4+1=5A

@ Answer (C)
@ Answer (B)

The three branches have the same potential difference
V=1X6R=6R

Iy=6R/R=6 A

L=6+2+1=9A

@ Answer (D)
Answer (C)
@ Answer (C)

R;=(2Rx R)/3R=2R/3
I;=(x 2R/3)/2R=1/3
L,=(x 4R/3)/2R=2I/3
I/, =1/2

@ Answer (B)
° Answer (B)

5R=4(R+2)
R=8Q

@ Answer (C)
@ Answer (B)

The switch is open = the 20 branch is out of the circuit
I=12/(10+30)=0.3 A

119/136



Connecting Resistors

@ Answer (D)

The switch is closed = 20 and 30Q are in parallel
R,=(20%30)/50=12 Q
Lt=12/(10+12)=0.545 A
I300=0.545%20/50=0.22 A

e Answer (D)
@ Answer (D)

The ammeter measures the current of the 3Q resistor
Vpar =2X3=6YV

Is0=6/6=1A

I=2+1=3A

@ Answer (B)

The p.d. across R equals the battery voltage minus the p.d. across the parallel part
R=(12-6)/3=2Q

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

The two branches have the same potential difference
(R{+Ry)X1=R, x4
R1 = 3R2

@ Answer (C)

Conductors in parallel — the resistance is proportional to the length
Ry=6/3=2Q

Ry=3Q, R,=6Q

I=6/(2+3+6)=6/11A

@ Answer (C)
@ Answer (C)
@ Answer (C)
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@ Answer (D)
@ Answer (A)
@ Answer (A)

The current is inversely proportional to the resistance

1:1/2:1/3=6:3:2
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Answer (A)

Answer (D)

Answer (C)

Answer (C)

Answer (C)

Three times the diameter — nine times the area — the resistance becomes 9 times smaller
L,=9xX3=27mA
I=34+27=30mA=0.03 A

@ Answer (A)

The area of A is double that of B — the resistance of A is half that of B
In=2AIg=1A

@ Answer (C)

I,=10-8=2 mA

The current is proportional to the cross-sectional area
Li/L=(r?)/(r;*) =4

ri/r,=2

@ Answer (B)
@ Answer (B)

Ri1=12/2=6Q, R,=12Q
Req=(6%12)/(6+12)=4Q
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Answer (D)

Answer (B)

Answer (C)

Answer (C)

Answer (C)

Answer (D)

Answer (A)

Answer (C)

Answer (B)

Answer (C)

Answer (C)

Answer (B)

Answer (A)

Answer (B)

Answer (A)

Answer (B)

Answer (D)

Answer (D)

Answer (A)

The ammeter resistance is negligible — it short-circuits the two 28 resistors

I=12/2+3)=24A
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Answer (D)

Answer (B)

Answer (A)

Answer (B)

Answer (B)

Answer (D)

Answer (C)

Answer (C)

Answer (A)

Answer (C)

Answer (C)

Answer (A)

Answer (A)

Answer (C)

Answer (D)

Answer (D)

Answer (A)

The voltmeter is connected across the 28 resistor
ItO'[ = 4/2 = 2 A
Iso=2%X4/(4+6)=0.8 A
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Answer (C)

Answer (A)

Answer (C)

Answer (D)

Answer (D)

Answer (B)

Answer (C)

Answer (B)

Answer (D)

Answer (B)

Answer (A)

Answer (D)

Answer (B)

Answer (C)

Answer (B)

Answer (B)

Answer (A)

Answer (C)

Answer (D)

Answer (C)

124 /136



Connecting Resistors thanawiya-archive.com

Answer (A)

Answer (D)

Answer (D)

Answer (B)

Answer (B)

Answer (C)

Answer (D)

Answer (B)

Answer (B)

Answer (D)

Answer (A)

Answer (D)

Answer (C)

Answer (D)

Answer (B)

188 Answer (B)

Answer (C)

Answer (B)

Answer (B)

Answer (C)
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Answer (B)

Answer (B)

Answer (C)

Answer (C)

Answer (B)

Answer (B)

Answer (A)

Answer (C)

Answer (B)

Answer (D)

Answer (C)

Answer (B)

Answer (B)

Answer (B)

Answer (A)

Answer (C)

Answer (B)

Answer (B)

Answer (C)

Answer (A)
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Answer (A)

Answer (B)

Answer (B)

Answer (C)

Answer (C)

Answer (A)

Answer (C)

Answer (D)

Essay questions

’ Model answer

The two heating elements of the heater are connected together in parallel, so that each of them can

be switched on separately by its own switch, and so that each of them works on the potential

difference of the source.

6 Model answer

In a parallel connection, the total current divides into branch currents, each flowing in a lamp. So
the current in wire x, connected to the source, is greater than the current in wire y, connected to
each lamp. It is better for wire x to have a larger cross-section, so that it has a smaller resistance

and can carry the high current.

e Model answer

When an electric source is connected to any two points, we get two resistances connected in
parallel, and the equivalent resistance is greatest when the two resistances are equal.

This is done by connecting the source to points ¢ and a, or to points d and b.

0 Model answer

R, = R/2
Ry = R/2 + (1/2R)/2 + R/2 = 1.25R
R,/R, = 0.5R/1.25R = 2/5
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° Model answer

(1) The three 9 Q2 resistors are in parallel between B and C, then in series with 3 Q:
Rag=3+9/3=6Q

(2) The 5 Q resistor has a connecting wire across its ends, so it is cancelled, and the resistors 60
Q, 30 Q, 20 Q, 10 Q are connected in parallel:

1/(Rag) = 1/60 + 1/30 + 1/20 + 1/10 = 1/5,Rpxg = 5Q

e Model answer

When the switch is closed, the current flows in the connecting wire and not in resistor R, so the
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total resistance of the circuit decreases and the current in it increases, so the ammeter reading

increases.

a Model answer

(1) 3 Q and 6 Q in parallel = 2 Q, and in series with 12 Q and 6 Q = 20 Q

In parallel with 20 Q and 10 Q: 1/R, = 1/20 + 1/20 + 1/10 = 1/5,R; = 5Q
I=10/5=2A

(2) 6 Qand 12 Q in series = 18 Q, and 4 Q2 and 5 Q2 in series = 9 Q

In parallel with 3 Q: 1/R = 1/18 + 1/9 + 1/3 = 1/2,R = 2Q

In series with2 Q:R'=4Q I = 12/4 = 3 A

° Model answer

(1) Ry' = (300 x 200)/500 + 400 = 520 Q, I, = 130/520 = 0.25 A
Vigo = 0.25 X 120 = 30 V

(2) Ry’ = 300 + (400 x 200)/600 = 1300/3Q,I, = 0.3 A

Vigo = 0.3 X (400 x 200)/600 = 40 V

° Model answer

It increases, because when the slider is moved towards end z, the resistance of the rheostat
included in the circuit increases. The rheostat and the lamp are in series, so the potential difference
divides in the ratio of their resistances V « R; the potential difference across the rheostat increases

and the potential difference across the lamp decreases.

@ Model answer

The three resistors are connected in parallel with the battery:
Ly=12/24 = 05A 11, = 1A,Is =2A

L =Ly+ 1L, =15A,1, =11, + I = 3A

L/, =1/2
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@ Model answer

(1) When R; is increased, the total resistance of the lower branch (R1 and Rj in series) increases,
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while the total potential difference of the branch is constant = Vp, so the voltage divides in the
ratio of the resistances and the reading of V increases.

The reading of V; is always constant and equals the emf of the source.

(2) When R; is increased, the potential difference across it stays constant and equals the source
voltage, so the reading of V; stays constant; V; is also constant because R; and R3 are constant

and connected across the source.

e Model answer

When S is increased, the total resistance increases and the total current decreases I = Vg/(R'), so
the potential difference across 2R decreases, i.e. the voltmeter reading decreases.
So the potential difference across S and the upper branch (R, R) increases, and the current in the

upper branch increases, i.e. the ammeter reading increases.

@ Model answer

Current of 12 Q = 1 A, and the total current is 3 A, so a current of 2 A flows in R
VR =Vi2,:2R=12,R=6Q
R'=(6 x 12)/18 + 5 =9Q

@ Model answer

In position (1), the voltmeter is connected across the source: Vi = Vg
In position (2): V,; = 1/2 Vp

So the voltmeter reading decreases to half.

@ Model answer

(1) The resistors 12 €2, 6 €2, 4 Q are in parallel: Ryp = 2 Q = Ry
Vim = (Vi)/2 = 25V
(2) R = (Vip)/I = 50/1 = 50 Q

@ Model answer

R=V/I=5/1=5Q
V¢ =20-5=15V,8 =15/1 = 15Q
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G Model answer

(1) VR =V, =12V, Vg = 24V, V, = 36 V

(2) 10 Q and 40 Q in parallel = 8 Q, V1/16 = V,/8,V, =6V
B)Vr=06V,V; =1/2 X 2R, 1=12/R,V,p =24V,V, =24+ 6 =30V
(4) V=V, =12V

@ Model answer

(I)Ilox 10=1X%Xx20,1p=2A,I=2+1=3A

(2) The 6 Q resistor is connected across a connecting wire, so no current flows in it: I = 0
(3) Liotat = 6/2 = 3 A, and the two branches 3 Q + 6 Q and 9 Q are equal, so the current
divides equally: I = 1.5 A

(4)Ry"=10Q, Lipta = 15/10 = 1.5A , Ry’ = 1Q,Is = (1.5 X 1)/6 = 0.25 A

@ Model answer

The potential difference of the source (V) divides between the two resistances Ryp and Ry |: Vyp =
Ve =1/2V

and divides between the resistances Ryy, Ry,, R, each gets 1/3 V

So the descending order is: x, then y, then £, then z, then k

@ Model answer

The lamps are connected in three parallel branches, each branch containing two lamps connected
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in series, so that the potential difference across each lamp becomes 100 V.

@ Model answer

Potential differences: 10 Q: 4V, 20 Q: 10V, 40 Q: 4V
So the two resistors 10 Q2 and 40 Q2 are in parallel, and the sum of their currents equals the
current of 20 Q, so it is in series with them.

Req = (10 X 40)/50 + 20 = 28 Q

@ Model answer

(1) The resistance of wire A is greater, because the slope of the graph line of wire A is greater
(slope = (AV)/(AD = R).
(2) The power consumed in wire B is greater, because the power is inversely proportional to the

resistance at constant potential difference Py, = (V2)/R
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@ Model answer

()R =6/4=15Q,1=12/1.5=8A
Q=It=8x10=80C
(2) W= (V2t)/R = (144 x 10)/6 = 240J

@ Model answer

Position (1): Ry" = R/2, position (2): Ry' = 2/3R
P, = (V?)/R and V is constant: ((Py)1)/((Py)2) = (Ry)/(Ry) = 4/3

@ Model answer

Lamps x and y are in series: Iy = Iy = Vp/3R, and lamp z is across the source: I, = Vp/4R
(PW x — (VBZ)/9R ) (Pw)y = (ZVBZ)/gR , (PW 7z = (VBZ)/4R

Lamp z consumes the greatest electric power.

@ Model answer

Ve? =6 X 24 =144 ,Vs =12V

6 Qand 12 Q in parallel =4 QI = 12/4 = 3A

R and 2R in parallel = 2/3R, Vg = 36-12 =24V ,2/3R = 24/3 ,R = 12 Q
(PR = (24°)/12 = 48 W

@ Model answer

(1) The brightness of the lamps in the circuit of student M (series) is less than the brightness of
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the lamps in the circuit of student N (parallel).
(2) Circuit of student M: the other two lamps go out. Circuit of student N: the other two lamps
stay lit with the same brightness.

@ Model answer

(1) When the slider is moved gradually from A to B, the potential difference across the lamp
increases until it equals the potential difference of the source, so the brightness of the lamp
increases Py, = (V2)/R

(2) After exchanging the positions of the lamp and the battery, when the slider is moved from A
to B, the potential difference across the lamp increases until it equals the potential difference of the

source, so its brightness increases.
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@ Model answer

To increase the brightness of the lamp, the current must be increased by decreasing the total
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resistance of the circuit:
1- Closing switch K3

2- Decreasing resistance Ry

I Past exam questions

1 2 3 4 5 6 7 8 9 10
B A C A A D B A B D
11 12 13 14 15 16 17 18 19 20
B D A A C C D
21 22 23 24 25 26 27 28 29 30
B C B B C A A C B B
31 32

B D

’ Answer (B)

In (B): the upper branch R + 3R = 4R is connected in parallel with 2R and 4R
1/(R) = 1/4R + 1/2R + 1/4R = 1/R,R' =R

a Answer (A)

When K is closed, it short-circuits the group measured by Vy, so its reading becomes zero.
The total resistance decreases so the current increases, so the reading of V; across 2R increases

and V3 measures Vp - IR, so it decreases.

e Answer (C)

(1):R/3 + R =4/3R, (2): 4R
(3): (2R X R)/3R + R = 5/3R, (4): (3R X R)/4R = 3/4R
Ascending: 4, then 1, then 3, then 2, i.e. from the greatest: 2, then 3, then 1, then 4

0 Answer (A)

Each two 10 €2 resistors in parallel = 5 Q2
The two groups in series: 5 + 5 = 10 Q
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° Answer (A)

Before closing KiR'=4 +8 =12Q,Vg =2 X 12 =24V
After closing K: the two 8 Q resistors in parallel = 4 Q ,R' = 8 Q
1=24/8=3A,V=3Xx4=12V

° Answer (D)

(A:R,B):R, (C):2.5R
(D): (3R X R)/4R = 0.75R, which is the smallest.

G Answer (B)

Before closingK: Vg =1 X (4 +2) =6V
When K is closed, the 2 Q resistor is short-circuited: I = 6/4 = 1.5 A

° Answer (A)

(1):R/2 + R = 1.5R, (2):3R, (3):R/3, (4):2R/3
From the smallest to the greatest: 3, then 4, then 1, then 2

e Answer (B)

(1): one of the two resistors is short-circuited by a wire: I; = Vg/R
(2):I, = Vg/2R, (3): 13 = Vg/(R + R/2) = Vp/1.5R
Il > I3

@ Answer (D)

The resistance is greatest when the wire is divided into two equal halves in parallel.
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Between the opposite corners k and x, each path is half the wire.

Q Answer (B)

(R X 3R)/4R = 3R/4 = 3,R =4Q
Series: 4 + 12 = 16 Q

Q Answer (D)

The upper middle resistor is short-circuited by a wire, so the upper branch is 2R

The two slanted resistors are short-circuited by the diagonal wire, so the lower branch is 2R

R'=2R/2 =R

@ Answer (D)

1/(R) =1/3R + 1/4R + 1/6R = 3/4R,4R/3 = 4,R = 3 Q
Series: I3R = 39 Q
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@ Answer (A)

V| is connected across the battery of negligible resistance, so its reading does not change.
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Resistance R is alone in the circuit, so V, = Vp and it does not change.

@ Answer (B)

B):(1 xX9)/10+ 25+ (2x8)/10=09 + 25+ 1.6 =5Q

@ Answer (A)

The resistance is constant at constant temperature, so the relation between V and I is a straight

line passing through the origin.

Q Answer (C)

The bridge is balanced (all resistors are equal), so the upper and lower paths are each 2R
and the middle resistor is directly between the entry and exit points.

1/(R) = 1/2R + 1/2R + 1/R = 2/R,R'= R/2

@ Answer (C)

AtA: Vg =12V
AtB: I =3/5=06A,R' = 12/0.6 = 20 Q
Rheostat resistance =20 -5 = 15 Q

@ Answer (D)

V| measures the battery voltage, and V4 measures the potential difference across Ry and R,
together.

The ammeter has negligible resistance, so both equal Vg

@ Answer (D)

X):2R + R/2 = 25R,(Y):R + 2R/3 = 5/3R
(Z):R + (3R X 6R)/9R = 3R

The equivalent resistance in (Z) is greater than in (Y).

@ Answer (B)

R' = 20 + 20R/(20 + R) and a current flows in R
So the total resistance is greater than 20 €2 and less than 40 €: 25 Q

@ Answer (C)

The equivalent resistance of resistors in parallel is less than the smallest of them.
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@ Answer (B)

The resistance of each piece is 120/N, and in parallel: 120/(N?%) = 1.2
N =10

@ Answer (B)

In the first group: the branch of P has resistance 2R and the branch of M has resistance 3R, so two
fifths of the current flow in M.
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In the second group: the branch of Q has resistance 3R and the branch of N has resistance 4.5R,

so two fifths of the current flow in N.

Current of M = current of N, so they are equally bright.

@ Answer (C)

When connected to the opposite corner c, the frame is divided into two paths of 2R in parallel, so
the resistance is the greatest possible, R

So the current is the smallest possible.

@ Answer (A)

Between B and C: 20 + 10 = 30 Q

Between A and B: (40 X 120)/160 + 20 = 50 Q2 , between A and D: 30 + 60 = 90 Q2 ,
between C and D: 110 Q

So the smallest resistance is between B and C

@ Answer (A)

The ammeter short-circuits the middle resistor and carries the total current, and the voltmeter
measures the potential difference across the right resistor.

Closing K connects R in parallel with the left resistor, so the total resistance decreases and the
current increases.

So the ammeter reading increases and the voltmeter reading increases V = IR

@ Answer (C)

The three 18 Q resistors in parallel = 6 Q
6 + (8(R + 2))/(R + 10) = 10
8R+ 16 =4R +40,R=6Q

@ Answer (B)

All the resistors are connected in parallel across the battery.
1/(R) =1/16 + 1/8 + 1/4 + 1/2 + 1/16 = 1
R'=1Q
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@ Answer (B)

The total current I flows in Ry and R,
and divides between R3 = Rand R4y = 2R: 14 = I/3
12 =] = 3 14

e Answer (B)

First case: the right R is short-circuited: R" = R + 3R = 4R, I = V/4R
Second case: 3R and 6R in parallel = 2R ,R' = R + 2R + R = 4R, total current Vg/4R = I
The ammeter in the 3R branch carries 6/9 of the current: 2/3 I

Q Answer (D)

Before closing K: R' = 4R, and after closing it: 2R and 2R in parallel = R, R' = 3R, so the

current increases.
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V, = IR increases , Vi = Vg - IR decreases
V3: before Vg/4R X 2R = Vy/2 , after Vg/3R X R = Vp/3, so it decreases.
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