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I Multiple choice questions — 81 questions

’ In the electric network shown, veeeesesss

c d

6A

@ the current (I) = 3 A, and its direction is from a to ¢
the current (I) = 3 A, and its direction is from c to a
@ the current (I) = 5 A, and its direction is from a to ¢

@ the current (I) = 5 A, and its direction is from ¢ to a

e In the opposite figure, if Iy = I, = I3 = I, = I5, then Ig equals +evevsenns

AL ® 21 ©31 @41,
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e In the figure shown, the value of I is vvevaeres

AAASRAAAANALS
AR AAAARARAR

.
12Q 2A I
@2a (B)4A ©6a @ 12A

0 The opposite figure represents part of an electric circuit, so the value of I is vvevsvsess

oI

(A)19A (8) 23 A (©27A (®) 31 A

° The opposite figure represents part of an electric circuit, so the value of I is svevevaesss

A
- —ad
4A
1A
cl N
|

A2A (B)4A ©6A (®) 8 A
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e The opposite figure represents part of an electric circuit, so the value of I is svevevaesss

- '
% A .
" o
L. 109
05Q
."“
i~ ~
72A
7 f'

(A 2.5A (3)3.5A (©6.5A () 7.5A

0 In the opposite figure:

the Currel’lt Il IS Yerrrrrvae

I 54 |

1y > A
. Ve I i
 _7osa L
< O ~J

A -25A (3)3.5A (©4a @6 A

° In the opposite figure:

the Current 12 iS Yerrrrrvee

2.5 A (B) 3.5 A (©4a (@) 6 A
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6 A metal ring is connected in an electric circuit and currents flow through it as in the opposite
figure, so:

the Currel’lt Il IS derrrrrnae

3A B

®o () 4A (©9A (@) 13 A

@ A metal ring is connected in an electric circuit and currents flow through it as in the opposite
figure, so:

the Current 12 IS derrrrrrne

@2A () 4A ©9aA @ 12A
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@ In the opposite figure, if the potentials of points B, C, D are: potential of B = 4 V, potential of
C = 10 V and potential of D = 6 V, then the potential of point A equals vsesevsere

D
1 6V
4Q 7
c 10V
3Q o vy, 20
B T A
4V

AW 4v (®B) 8V ©12v () 16 Vv

@ The opposite figure is part of an electric circuit showing the potential of some points, so the

current flowing between the two points (x), (y) shown on the figure equals vevevavaes

_109. y 10Q 410V

X

30V
10Q = 10Q

AW1A (B) 4A (©5A ®) 6 A

@ The opposite figure represents part of a closed electric circuit. If each resistance is 3 €2, the

£

Value Of Vl lS drrrrvrvee

=
2\
+T
+ - - +
T‘l“iW'lW\‘“"l’r T - T f‘VWNNWH—
s | ——
3V 12V

@10V (®) 20V ©15v @ 12V
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@ In the opposite figure, the correct order of the potentials at points X, ¥, Z iS sesesessss
z

3.‘:2@;:“/

1A 5Q
X o—m— AW

1A
10V
r=0
y

WOw>v,>Vv, ®VW>Vv>V, OQV,>V%>V, @®@V>V,>YV,

e In the circuit shown, the values are veeevevnss

L 12V _
—___]

1vl VZ
& +
—L___F -
8V 6V T
AWV =4V, V,=10V BV, =4V, V,=7V
©Vvi=10V,V, =10V @V =10V, V,=7V

@ In the electric circuit shown, the voltmeter reading is vsvsvsvsss

5Q 5Q
YWY MWW —-—
® i :
- 3Q= 1 20V
r=0 % T r=0

20V (®) 15V ©s5v (™o
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G In the circuit shown, the values of the power (Py)y, (PW)y ATE seevrnrene
2A - - b

@ s =4 W, Py =12 W (®) (Pu)x= 12 W, (Pyly =4 W
© Px=16W, Py = 12W ©) Py =4 W, (Pyly = 14W

@ The opposite figure represents part of an electric circuit, so the voltmeter reading is veesevsess

@
R \V 2A
_.‘1‘:-.‘"'."".... "I"I '—'ﬁl\""‘u.l.""'.l‘l".‘.l“‘v
_‘_I R
50 5;;: =t YN
S =0
]

1A
a2V ®) 15V ©s5v ®1v

Q The opposite figure represents part of an electric circuit carrying an electric current, so the

Value Of VB IS terrrrenen

1A 5Q 2A
— WA~ -

o
<

+| "|'I ¥ .i"f‘ ¥ I!"I"I lfil
]

e WA —-
-
15V

A2V (®) 30V (© 40V () 50V
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@ The opposite figure represents part of an electric circuit, so the emf Vp equals «vevsveens

v
1A 29 B
AWWWA—]
d b
2A 8
l l"""‘i’m"‘r"‘n“v‘h"‘!‘vﬂh'\ "I-_‘
py 4%

®3v (®B) 4V ©e6v OFAY

@ In the electric circuit shown in the figure, if the potential difference between points A, B is 4 V,

then the resistance R equals «vevavvaes

5V

10 Q
— AW }
Al +B
2V
R
L ——WWWW—

A)s5Q (®) 10 Q ©15Q ()20 Q

Q In the circuit shown in the figure, if R = 7.5 Q, then the potential difference between points a,

b equals veveereens

CT— *Emv \.—Ia
Wiy L
2 -R
RZ z
E: —-15V

bl—‘W\. %ﬁ'&'&’v‘.'w Ei.

Ao ®)5vV © 10V @ 15V
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@ In the opposite electric circuit, if the reading of each of the three ammeters is zero and all
batteries have negligible internal resistance, then the two emfs (Vg)1, (VB); are vvevevenes

sv (V)
& |
———WAWWWAWY | i ’ |
"\\
1
5V (Vgp),
—AWWWWWWA—T l———‘ @
A
10V 3
R |
MWW~ | i
(A (V)1 =5V, (Vp)y =10V (B)(Ve)1 =10V, (Vg), =5V
© (VR =5V, (Vp)y =15V (@) (VR)1 =15V, (Vg) =5V
@ In the opposite electric circuit:
the current I} equals vvevaeaes
L 10V 10Q
| | m*.m.‘.%*-qu
20V =
=10Q
Y | =
109 ‘
L AW

A1A (®) 24 ©3A (D) 4 A
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@ In the opposite electric circuit:

the current I equals «vevrenees

Il 10V 109
——] % MW *nW.'W
=20V z
=10Q
!12 =
109 ‘
LAWY

A1A (®)2A ©3A () 4 A

@ The opposite figure shows a closed electric circuit. The resistance carrying the largest current

IS vevevenene

Vg
r |= 0 R,=R
I 3 M ———
R,=2R
| ommmme— 144 0 L b4 L L] Eemm————
I i MR ——
Vs
r=0

@R, (®) R, (© Rs (® Ry, R,
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@ In the opposite electric circuit, if the ammeter reading is (I), then its reading when:

Only SWitCh (Kl) iS Closed iS Yerrrrrnen

R
j—w AWM
K, ¢, R
— L U ——
Vv B» r= 0 A)
K
24, Vg,r=0

@1 (®)1/2 (© 21 (D) 41

@ In the opposite electric circuit, if the ammeter reading is (I), then its reading when:

only switch (K3) is closed is vevavevens

R
)——Wh‘;‘rm‘.‘\’r—--—-——
K, .
7 WWWWWWWWA-
Vv B> r= 0 A)
K
~ ./' VB I = 0

A1 (®)1/2 (© 21 (D) 41
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@ In the opposite electric circuit, if the ammeter reading is (I), then its reading when:
both switches (K1), (K;) are closed is svaveerene

R
)——W‘ MWW ——————
K, ¢, ®
W
Vv B» r=0 A)
K
24, VB ,r=0

@1 (®)1/2 (© 21 (D) 41

@ In the circuit shown, if the ammeter reading is 4 A and the voltmeter reading is 3 V, then the
emf (Vp) equals vvervevens

2A R, 10V
r‘-u\'ﬂ*’v‘ﬁmw t

R, Vi
AW ;

R, R,
L a—e

O
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@ In the opposite electric circuit, if the ammeter reading is 1 A and the voltmeter reading is 10
V, then the two resistances (R1), (R2) are «veveceene

Rl t\‘ﬂ/\@
.\.I‘kﬁ 'fj Rz
l,”.
< . W) )
':'!1}:4' 3 "ﬁt
Ty W
\ /xt 4R2
[
|
r=0
(AR =102 R =5Q (B)R;1 =302 R, =2Q
(OR; =20Q,R, =102 PR =20Q R, =2Q
Q From the opposite circuit:
the Current Il eqllals vt
A"
b 3Q ¢ | B M
—WWWWWWWW t I
LA (‘) =
3 AL,=034A
l = :E- J'r"'lhi'j'-\b"k'.llr\ﬂrllll""s—
a o f 40 e

(A) 4.01 A (3) 8.02 A (©0.77 A (®) 1.11 A
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@ From the opposite circuit:

the current I equals «vevrenees

A"
b 3Q | B 4
—YWWWWWWWW L I
L
1
LA -
() P C {1,=034A
e T
£ "'h' "'.'*1 \‘"rlt“'.'\—
a 9' V f 4 9 o]

(A)0.77 A (B) 4.01 A (©) 8.02A () 1.11 A

@ From the opposite circuit:
the emf VB equals XXX TR Y}

\'%
b 3Q ¢ | B4
—AWWAWWWWWW L:
L]
1
? oo o
@ “60 L=034A
!I ;i: ij,‘u,b LAAAR
a II f ¥ ﬂ'iﬂf'.‘\_e
9V 4Q
(&) 2.01V 4.03V (©6.01V (©) 8.02V
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@ From the electric circuit shown:

the current through resistor Ry iS «vevsvsess

R,=20Q R,=10€2

1'\- YV c"."e"r'w—T‘\"M‘ﬁ VWA

R0 A,

:- p
A 3V—Lq 8V

(A)o0.22A -0.23 A (© 0.45 A (0) 0.53 A

@ From the electric circuit shown:

the current through resistor Ry is vsesevaess

R,=209Q R,=10%

ﬁ' Yy f‘u"u"l'W—T H'M'-"\Wh"ﬂ

R=0Q /1,

:' .
< 3V__Lq 8V

(A)o0.22A -0.23 A (© 0.45 A () 0.53 A
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@ From the electric circuit shown:

the current through resistor R3 i «vevsvsess

(A)0.22A -0.23 A (© 0.45 A (0) 0.53 A

@ From the circuit shown in the figure:

the emf (V)1 i vevevenene
4Q b 4Q c
——AAY, MWW
I[=14A I
,=08A 12
\ANEE : 1w,
r,=1Q 7| * ‘82
: :T=10.Q r,=1Q
f = d

@sv (®B)8v ©15v @20V

@ From the circuit shown in the figure:

the emf (VB)5 iS vvevereaes
4Q b 4Q G
AN WA
I! =14A I
,=08A 12
V), | : 1,
r,=1Q 7| * ‘B2
: :T=10.Q r,=1Q
f ¢ d

As5v (B) 8V © 10V () 12V
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@ From the circuit shown in the figure:

the potential difference between points b, € iS vvevsesees

a 4Q b 4Q c
A MNAA
I,= 14A I
,=08A 12
r,=1Q 3 - ‘B
1 ng =10
f e d

@sv ®) 6V ©7v @8V

0 In the opposite electric circuit, the ammeter reads 2 A. When switch K is closed at position

(1), the ammeter reads 2.2 A, and when switch K is closed at position (2), the ammeter reads

1.81 A, so:
the emf Of the battery (VB)l iS trrrerrvee
(V) »1= 0 50
_I_ (Vg)y ,1=0
2 R
———MAWAWA—
11 K
6Q 3Q
_l-‘:l‘.‘lr"n'l'f‘ll'r'u" e A \‘v‘lv WAWA—

A2V (®) 22V ©18V () 16V
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@ In the opposite electric circuit, the ammeter reads 2 A. When switch K is closed at position
(l), the ammeter reads 2.2 A, and when switch K is closed at position (2), the ammeter reads

1.81 A, so:

the resistance (R) equals vsvavavses

(Vy) 1= 0
J\ 1 | A ?‘ n!, Y P
(A} L AW ——
—I_ (Vg)y,1=0
R
il AAAAA——
11 K
60 ‘ 3Q
- AV —

@3 ()6 Q ©2Q () 12 Q

@ In the opposite electric circuit, the ammeter reads 2 A. When switch K is closed at position
(1), the ammeter reads 2.2 A, and when switch K is closed at position (2), the ammeter reads
1.81 A, so:

the emf of the battery (Vp), is approximately vesveveaes

@ 12v

(vﬁ}l 1r]_ 0
ST i
& -
—I_ (Vg)p,1p=0
R
il AAAAA——
11 K
6 ‘ 3Q
A AWM —

(®) 14V

© 16V
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@ Using Kirchhoft's two laws in the circuit shown: (note that the directions marked on the figure
are assumed directions and not necessarily the true current directions)

the Currel’lt Il IS derrrrrnae

() 0.36 A 0.6 A (©)-0.36 A (D) -0.6 A

@ Using Kirchhoff's two laws in the circuit shown: (note that the directions marked on the figure
are assumed directions and not necessarily the true current directions)

the Current 12 IS vt

(A) 0.96 A 0.6 A @ -0.96 A (D) -0.6 A

@ Using Kirchhoff's two laws in the circuit shown: (note that the directions marked on the figure
are assumed directions and not necessarily the true current directions)
the Curl‘ent I3 iS Yerrrrrvee

v av
15 I
-.1 J i rl ;‘n“'l.. '-1 i ’ ’

(A)0.36 A 0.96 A -0.36 A -0.96 A
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@ A student connected two batteries of 6 V and 12 V with negligible internal resistance, two
identical ohmic resistors, two ammeters and a switch to form an electric circuit as in figure
(1). Then he reversed the polarity of the 6 V battery so that the circuit became as in figure
(2)-
When switch (K) is closed, what happens to the readings of the ammeters A, A, respectively:
in the circuit of figure (1)?

12V 6V 12V 6V
| | | |
MK MWK
R R R R
mmww——mmwn ——@—'.w,'a.*.w,——-——-—‘mww
Figure (2) Figure (1)

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

@ A student connected two batteries of 6 V and 12 V with negligible internal resistance, two
identical ohmic resistors, two ammeters and a switch to form an electric circuit as in figure
(1). Then he reversed the polarity of the 6 V battery so that the circuit became as in figure
(2).
When switch (K) is closed, what happens to the readings of the ammeters A, A, respectively:
in the circuit of figure (2)?

12V 6V 12V 6V
| | | |
! d A !
MK MK
R R R R
*wmmw——ww.m ——@—mvmwm——-—-—‘mww
Figure (2) Figure (1)
@ increases, does not change increases, increases
@ decreases, decreases @ does not change, does not change
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@ From the opposite electric circuit:

the potential difference between points a, b is vvevaevees

a 05A

-

-

(Vp), =12V
1'2— 1Q

@1v ®)2v (©4v

@ From the opposite electric circuit:
the eIl’lf (VB)l IS drrrrrrvae

>
=
wr‘-"

(Vp),=12V r=1Q
I'z—lg

@ov OXA% @4\/

@ From the opposite electric circuit:

the resistance R iS sesvsvsess

2A a2 05A
(Vp),=12V r=1Q
1'2—19
b

—————av—

(A)2.5Q (®)2Q (©4Q

22172
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@ From the circuit shown, the ratio ((Vg)1)/((VB)2) is serveveene
21 R b R I

(x) 4/5 5/4 (©9/7 (@) 7/9

@ From the opposite circuit:

the current through resistor R3 is veesevsess

[, Ri=l0@  R,=200

(V) =10V| (V),=20V

(A)5/3A 4/7 A (©2/7A (@) 4/9 A

@ From the opposite circuit:

the power consumed in the electric circuit is vsessessss

[, Ri=l0@  R,=200

(Vp) =10V| (V),=20V

() 8.57 W (B) 4.42 W (©3.51W () 2.31 W
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@ The opposite circuit contains identical cells with negligible internal resistance. Which

resistance carries no electric current?
?’B
1
" |

R, Vg =

S AAAA AN AR
VYV YY YV

) I" ‘I_'ll '.,l 'I'\'"“I."n."', l‘a

R,
™R, (®) R, (©R; (® Ry, R,

@ The opposite figure represents an electric circuit. If V, = 4 V, then I equals «vvvvvens

S

I R 2A

-*.""'_"nki'i.r’ .' -"n.l' .'IAlll }- .n"'!-a'llil'll'p'ln-:'l"']\'— 1

(Vy)
N ) 2R T o0

@24 (®) 4A ©6A ®8A
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@ The opposite figure represents a closed electric circuit, SO vvevervees

12V,r=0
5Q X |
o AAWAAA T
SQ _—
5Q
- P
10V, r=0

@ ny > Vi, ny = Vx, @ ny < Vx @ ny = Vyz

@ In the following electric circuits, all resistors are identical and all batteries are identical with
negligible internal resistance. In which circuit is the reading of ammeter A; twice the reading

of ammeter A,?

@ In the electric circuit shown, the wire ab is a uniform resistance of 10 £ and point ¢, where

the slider touches wire ab, divides it into two resistances Ry, R, such that R, = 1.5 Ry, so:

I
1T %2
__%j(VB)FlEV
D\
\.

AAAAARALAY LiL ot
a R, c R b

2
(A)0.93 A 1.09 A (© 1.64 A () 2.73 A

the Current Il equals vt

(V,),=12V

n)z
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@ In the electric circuit shown, the wire ab is a uniform resistance of 10 & and point ¢, where
the slider touches wire ab, divides it into two resistances Ry, R, such that R, = 1.5 Ry, so:
the Currel’lt IZ equals XXX YY

d

™,
L 3 I,
(Vp),=12V 220 N/ (V) =12V
A AN
\

aRLc R b

2
() 0.93 A 1.09 A (© 1.64 A (®) 2.73 A

@ In the electric circuit shown, the wire ab is a uniform resistance of 10 Q and point ¢, where

the slider touches wire ab, divides it into two resistances Ry, R, such that R, = 1.5 Ry, so:

the current I equals vsevseeres

d

™,
L 3 I,
(Vp),=12V 220 N/ (V) =12V
A AN
\

aRLc R b

1
(A)0.93 A (8) 1.09 A (© 1.64 A () 2.73 A

@ The opposite figure represents part of an electric circuit. Using Kirchhoft's two laws and
keeping to the current directions, the path and the data shown, the value of:

the potential difference between points X, Y equals «vaeveeaes

L,=3A ,_%_1.9”_. C
(Vp),=14V
=0
20 !
. T A @ W%, A
I=4A }_‘ 1Q
I
(VEJE
1'2 =
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@ The opposite figure represents part of an electric circuit. Using Kirchhoff's two laws and
keeping to the current directions, the path and the data shown, the value of:

the emf Of the battery (VB)2 equa].s vt

L=3A 4Q C
(Vy), =14V
2Q @ =0
X et A B |—q —wwwwn— Y
I=4 A ‘* 1Q
Il =AY
1Q D
(VEJQ
r,= 0

A 4v (®)8v (©o9s5V @11V

@ The opposite figure represents part of an electric circuit carrying a current of 1 A, SO vsvsvsans

2V
I=1A 15 25Q

s ."!_— LhAd -Inl'r'l |.'|l'|"'"_| —
A I B

@ potential of point A (V) = -1.5V, potential of point B (Vg) =2V
potential of point A (V) = 1.5V, potential of point B (Vg) =2V
@ potential of point A (V) = -1.5V, potential of point B (Vg) = 0.5V
@ potential of point A (V) = 1.5V, potential of point B (V) = -0.5V
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@ In the opposite electric circuit, if the reading of voltmeter V is 21 V and the reading of
voltmeter V, is 24 V, then:

the ammeter reading is vsesvsvaes

ANV
60 31 R,
*) T
Vp=42V
r=1Q

@ 1A ®2A ©3A (D) 4 A

@ In the opposite electric circuit, if the reading of voltmeter V; is 21 V and the reading of
voltmeter V, is 24 V, then:

the resistance (R1) equals vevvevenes

2
6 | R R,
¥) T
Vg=42V
r=1Q

@2Q () 4Q ©s5Q () 6 Q
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@ In the opposite electric circuit, if the reading of voltmeter V; is 21 V and the reading of
voltmeter V, is 24 V, then:

the resistance (Ry) equals sevvevenes

0 | B R,
W) T
V=42V
II'=1.Q
|

@29 () 4Q (©5Q ®6Q

@ The following figure shows part of a circuit. If the power consumed between points a, b is 210
W and the internal resistance of the cells is negligible, then:

the unknown emf (Vg) equals vvervavens

30V VB
a 3A b
o\ AN ——] AW \"'\’ N ; —WwWWwWww———e
10Q 6Q

a3ov (®) 20V ©10v OFEA%

@ The following figure shows part of a circuit. If the power consumed between points a, b is 210
W and the internal resistance of the cells is negligible, then:

the potential difference between points a, b equals +veveeresss

30V VB
a 3A b
@\ A —————] AW -\“\r’ AW —WwWwWwWwwww——e
10Q 6Q

A20v (®) 30V (© 40V (®) 50V
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@ From the electric circuit shown in the figure, the readings of the ammeter and the voltmeter

ATC vevevevonn

0V / \
3 Qﬁy- V)
I, J 50 1(‘:);\»’
'1_2. R} i :
L ——(A)
13 l i
20V

@ ammeter reading 2 A, voltmeter reading 5 V
ammeter reading 1 A, voltmeter reading 5 V
@ ammeter reading 2 A, voltmeter reading 3 V

@ ammeter reading 1 A, voltmeter reading 3 V

e In the electric circuit shown in the figure:

the readings of the ammeter (A) and the voltmeter (V) are vvevevenss

6V

12 | 6Q )
s — A
! 3
18V
04 A ¥ R
-+ 1|; .....
+ 129 -
T

@ ammeter reading 0.067 A, voltmeter reading 5.6 V
ammeter reading 0.067 A, voltmeter reading 3.7 V
@ ammeter reading 4.067 A, voltmeter reading 5.6 V
@ ammeter reading 4.067 A, voltmeter reading 3.7 V
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@ In the electric circuit shown in the figure:

the resistance R iS veseseeees

I, .[F -J
(©31Q

@11 (®)12Q

() 36 Q

6 In the opposite electric circuit, if the voltmeter reading is 6 V, then the emf (Vp) equals

XXX R R R RN

Vg, r=0
> 20
L el o
4V,r=0
| 20 2Q
|.-—— Y .'T-.._..nr—
.'_’_Y'/:
8Q

©10v

31/72
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@ In the opposite electric circuit:
the magnitude and direction of the current through the 2 Q resistor are vveveveses

1Q

Al |

- ;

= [

20 0V,r=0 |

= I] ' |

B} 5

. |

12) 200 J
@1.5AfromAtoB l.SAfrothoA
@2.5AfromAtoB @2.5AfrothoA

@ In the opposite electric circuit:
the Curl‘ent Il iS XXX X]
1Q

|

|

Af———i |
.': !
20 ﬁ [ 10V,r=0 I
B} |

‘- 1

12) 200 J

AW1A (®)2A ©3a (D) 4 A

@ In the opposite electric circuit:

the current I3 is vvevarenes

Al |
. |
= |
- ]

Bl — 5

'- J

12) 200 J

A 1.5A () 2.5 A (©3.5A (D) 4.5 A
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@ In the opposite electric circuit, if the current through resistor (R) is 1 A, then R equals vvevrerene

A 1.5Q

1A R
— AW
3Q
—— WA e
P
|I
VB =9V
r=10Q

©6Q

() 12 Q

@ From the circuit shown in the drawing, the total resistance of the circuit is sesevsvses

(A)o0.5Q
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@ In the opposite electric circuit, what happens to the power consumed in resistor S when
closing:

only switch K;?

K, A
-—-/-—--vmw:.rm,—l —
r=0
K, R 'B
A ——] I——
r=0
Vg
L AW 1
r=0

@ increases decreases @ does not change @ becomes zero

@ In the opposite electric circuit, what happens to the power consumed in resistor S when
closing:

only switch K;?

K, A
AN —
r=0
K, R 'B
AN ——]
r=0
Vv
R |B
AW J
r=[)
AW
S3=K

@ increases decreases @ does not change @ becomes zero
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@ In the figure shown, 12 resistors, each R, are connected together in the form of a cube, so the

equivalent resistance in terms of R is sveveeanss

s&“ﬁt &
AN =
f’: j—«mm.-‘:
.‘ﬁlﬁt “1\‘5‘1
I HIN

W 1/2Rr (8) 5/6 R (©3/2Rr (® R
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I Essay questions — 14 questions

’ State the scientific principle on which each of the following is based:
(1) Kirchhoff's first law.
(2) Kirchhoff's second law.

Q The opposite figure represents part of a closed electric circuit.

Calculate the current I,

Y

30V | |
r=0 !
3A J
: Z6Q
220 Z
A
IZ
e Calculate the currents I3, I in the opposite electric circuit.
Iy I, | 129 ‘ I
6V —— 60 60 —— 18V
r= 0 :E < Ir= '0
} L + Is

c 99 b 29 a
SVF + 7V
T T 50
197 39 180 —'—
| J 99 T
‘ .69.. .
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° The opposite figure represents an electric circuit. Calculate the emf of the battery (Vp),

neglecting its internal resistance.

z
R "1\
l\ = R3
JAS  F
4A =R,
X T Sy
-,': IA “:‘1‘.
5Q% | 50
k
VBI.

° In the opposite electric circuit, the reading of ammeter A is I A and the internal resistance of
the batteries is negligible. Calculate the ratio between the readings of the two ammeters A,/A3

a L 20Q b 109 I c

|||||||||||
............

{# 50 A
2 2 ol
55V 25V

-
@Tg

Iﬁ: "y C
RE
= Vg, 1=0
| f
e ! d
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° The opposite figure shows part of an electric circuit. If the potential difference between points

x,y is 16 V, calculate the current I

° In the opposite electric circuit, if the internal resistance of the batteries is negligible, calculate:
(1) the voltmeter reading (V).
(2) the emf (Vp).

« @

|
.
|

5Q

— 40V

]
o
»)
n

- p——lf—y '!'t.l"l'-"x"r' |'l'|
|_.I—I

@ From the opposite circuit, calculate the current through the 12 € resistor

Cc

8
&
ALRA
T
\I

n) 1‘?: O} :E:; L A
& ORE %
o [ o
i | ] d
L i a7
e e AR AAAAAAAAR
f 10Q o
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@ In the opposite electric circuit, find the readings of the ammeter and the voltmeter.

2 (Vp)p=2V
32 R 1m0
s

Q In the opposite electric circuit, if the current (I) is the same through each of the two batteries
and equals (I), find the ratio between the two resistances R{/R>

R, 20V 10V p

-II-—"'JM‘I.WMM—-I l—-‘vaWva—-I!-

——r——

Uy

EARARSERAARR
p—— IJ* IP!"' LAl 'Lj'l"i

@ In the opposite circuit, calculate the current through the 10 V battery

A —
10v_| 220 D20 220
r=0 av | J2v |
1'=0T “ITr=0
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@ The opposite figure shows an electric circuit containing identical cells with negligible internal

resistance and identical lamps. Which lamp's filament glows more brightly?

VB
e

Co - =9)

¥
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I Past exam questions — 23 questions

’ In the opposite figure, applying Kirchhoff's first law at point (x) gives +vsvsvsvss (Trial exam /

June 2021)
%
Il
®11+I3+I4+12+I5=0 -11-13-I4+Iz+15=0
@-Il-I3+I4+Iz+I5=O ®11+I3+I4-12+I5=0

e From the circuit shown in the figure, vvvsvaeres (2nd session 2021)

v
, (Bt g
_*_._._._l__N'ﬁ,.,ﬁAA‘.'qrﬁlﬁhn\r_..___

(Vp)
L

———q—r A ——

10 Q
- A
I3

@-11-12+I3=0 Il-Iz-I3=0 @-11+Iz+I3=0 ®11+Iz+l3=0
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e The figure represents part of a closed electric circuit. The directions of Iy, I, I3 are
conventional current directions, while the direction of I is the direction of motion of the free

electI'ODS, SO 13 = e2vrerevane (an SeSSIOH 2022)

Direction of electron motion

) I + 1,14 L+L+I4 (© I4+1;-1, (®) 14+ 1,1,

° The figure shows part of an electric circuit, so I equals «eevveeers (2nd session 2023)

WA
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° The opposite figure represents electric currents flowing in several branches. The value of the
current (I) and the direction of the current (7 A) respectively are vvvveeeees (Sample exam
2025)

@4A,fromatod 4A,fromdtoa @13A,fromatod @13A,fromdtoa

° In the figure, the directions shown represent the direction of electron motion. The currents in
branches xa, xc, xd are 6 A, 3 A, 15 A respectively, and 2.5 X 10!° electrons / second pass in
branch xb. The number of electrons passing through branch xf and their direction of motion

are veeeeeeses (Sample exam 2025)

b\‘1
/

@ 1 X 10%9 electrons / second, from x to f
1 X 1029 electrons / second, from f to x
@ 1.6 X 10'? electrons / second, from x to f
@ 1.6 X 10'? electrons / second, from f to x
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G Using the data written on the circuit in front of you, the ratio I;/I; equals vvevseses. (Trial exam

/ May 2021)
2V
B B
o AN ]
lIl
R Ve, 1
D - SRR | (-
YI
R VBL 3
WA 1

() 2/1 3/1 (©1/2 () 1/3

° In the electric circuit shown, the current I3 equals «.eeeverss (Trial exam / June 2021)

8Q 10Q

6V 8V

@124 (8)1.25A (©2A () 2.45A

° In the circuit shown in the figure, Kirchhoff's laws can be applied to the closed path (adcba) as

fOllOWS seeeveenss (1st session 2021)

12V ,.1r=0

8V, r=0
| 1Q
d = |I c
10Q
Iy

A 21, +L,+4=0 21,-1,-20=0 (© 21-L,+4=0 () 31,-1;-4=0
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@ In the electric circuit shown, if (I3=-2I;), then the current through resistor R3 equals veverveves
(1st session 2021)

R,=10Q

\.V‘- 'll A \' I\\ Wy ¥ 1‘?"“‘\ T.'l'" h”

=10VT R 40Q = (V)“ZUV
r_.

V)

= 0 !

(A 3/7A (®)4/7 A ©1A (@) 2/7A

° In the circuit shown, if I3 equals 2 A, then I, equals vvveeeeeee (2nd session 2021)
12 Q

u'\f'. ¥y |ﬂ|trr¥'_,_.'t”"l|'" "r .".".-
I3 f

18V T
Il+

nu iJ'I\II'l_‘_

20

@14 ®24 ©34 ® 44

@ In the electric circuit shown in the figure, if the ammeter reading is zero, then (Vp), equals
eerssenens (1st session 2022)

2R R
——AWIARN “-"\—r'\'-.".":’v"-'\"r"'f"n’s-".-""'
(Vg)y S3R = (Vp)=6V
o
\A)

@ev (8) 4.5V ©8v @12V
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@ In the circuit shown, the current through the 8 €2 resistor equals +vvvvvvees (Ist session 2022)
Tﬂ V

E_“‘u' "h"r l'll'\'- W

1 }
i-—f'r‘.l\"."."w AN

I3 8 Q2

_—"_'_'P__'il ‘!j}*'l'*llvll*lfl' \".' L

(30234 0.846 A (©1.077 A (©) 1.306 A

@ In the electric circuit shown, the value of Vg equals «vevevees (2nd session 2022)

14V

— ff‘ﬁ* *E—Ji—il—"

r=0 =
|
> ".. ."\ \ﬂn I!,'n’"l.'J -'"f A f'-'r

AWi1ov B4V ©15v ™6V

@ In the circuit shown in the figure, the emf (V) is vveveveves (Trial exam 2023)

4, 4Q

ASMAAAAAAL ——3 AMAVAA A ——
5 [
3 A

20V~ * 10Q Vg
447
T 34
ai12v 4/3V (©40/3V () 44/3 Vv
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@ You have an electric circuit as in the figure, so the ratio I3/I, equals +vseveeses (1st session

2023 )
I, 28
B VNV
VB\/ At
/Ig)\ r=0
A
I, 3Q
2Vpg
<} I }
r=0

() 2/1 1/4 (©1/2 (®) 4/1

@ The figure in front of you represents part of a closed electric circuit, so the resistance R equals
cerreenens (2nd session 2023)

. 20 /
,JI'II,KI.ILIIFI.‘I-.F'J'I‘II\_““
R |14
/ e -

A 4Q
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@ You have an electric circuit as in the figure, so the relation between the two currents Iy, I3 is

vevseeeees (Ist session 2024)

V.
Iy = R
= 1 ANV~
I, 4R 2B
— A AA—] |
2R
=AMV —
2V
I; 5R B

AN e

(A) I} =2.25I; I, =1.25I, (© 1,=0.8I; (®) I,=1.8I3

@ The opposite figure shows part of an electric circuit. Using Kirchhoft's two laws, which of the

following equations is correct? (2nd session 2024)

b 5Q c
"l"'r"l‘li A !"i \I"'\'L'__—'_
IZ

TR
313 2V

-r; B

S— - —

I, ¢ I d

(a) 31, + 71, =-3Vy 3L,-513=-3Vg  (C) 3L,-5I3=3V3 (D) 31,-81,=3Vg
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@ The opposite figure represents part of an electric circuit carrying an electric current, so the

value of Vp is veeeeerses (Sample exam 2025)

1A 20Q oA
i\ I"'. '.I -‘.'- '-'_'_'.‘.;ﬂ A"—T—.7
b AN -.-.",-.."'-.—J—-
3Q

@30V (®) 25V ©20v @) 15V

° In the electric circuit shown in the figure, what are the values of (V) and (R)? (1st session

2025)
10Q 200
2 3
I ‘7A A 7A
10V R = Vg
(A) V=30 V,R=40Q () Vg=20V,R=30 Q
(© Vg=30V,R=20Q (D) V=20 V,R=40 Q

@ In the electric circuit shown in the figure, what are the values of (I1) and (I;)? (2nd session

2025)
10 Q
10V J— wslen BV
I -_J._~3 \ 2%
(AW 1,=0.215A,1,=0.447 A I,=0215A,1,=0.232 A
(©1,=0.232A,1,=0.132 A () 1,=0.232A,1,=0.215 A
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@ The opposite figure represents part of an electric circuit. If the potential difference between
points A, B is 16 V, then the current through the 2 Q resistor equals +veveveves (Sample exam
2026)

(A)25A (8)3.5A (©4A (D) zero
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Answer key and solutions

I Multiple choice questions

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

B

G Answer (D)

The sum of the currents entering point a equals the sum of the currents leaving it
5+4+1=8+6
I=5A

The direction is from c to a

6 Answer (C)

The sum of the entering currents equals the sum of the leaving currents
Il +12 +I3 +I4 =15 +16
16 =4Il'Il =3Il
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e Answer (B)

The 122 and 6Q resistors are in parallel
R,=(12%x6)/18=4 Q

V=2x4=8V

The 48 resistor has the same potential difference
Iio=8/4=2A

I=2+2=4A

° Answer (B)

At a, 12A, 9A and 4A meet
12+9+4=25A

Atb

25+4=6+1

I=23 A

° Answer (C)

4+3=1+I
I=6A

e Answer (C)

Ip.50=2/0.5=4A
Iioo=5/10=0.5 A
L,=4+2=6A

[=6+0.5=6.5A

0 Answer (C)

At the top right corner
Liop=1+5=6A

At the top left corner
[1=6-2=4A

° Answer (A)

At the point where the two diagonals cross
2+0.5=5+1I 2
L=-25A

The negative sign means the actual direction is opposite to the drawn one
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e Answer (D)

At the top junction
Liop left=6+4=10A
At the left junction
I1=10+3=13A

@ Answer (B)

The sum entering equals the sum leaving
64‘3==5'+Iz
12::414

Q Answer (D)

The sum of the currents entering C equals zero
(6-10)/4+ (4-10)/3

+(Va-10)/2=0

-1-2+ (Vx-10)/2=0

Va=16V

Q Answer (D)

I30=30/10=3 A
I,0=20/10=2 A
Io=10/10=1A
[=3+2+1=6A

@ Answer (C)

thanawiya-archive.com

Li=3/3=1A
Ligni=12/3=4 A
Lop=1+4=5A

V,=5x3=15V

Q Answer (D)

V,=Vj+5
V,=V-6

V,=V;-10
Vo> V,>V,
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@ Answer (A)

Kirchhoff's second law for the left loop
-12+V;+8=0

Vi=4V

then for the outer loop
-12+V,-6+8=0

V,=10V

@ Answer (A)

The voltmeter is in parallel with the 20V battery, whose internal resistance is zero

V=20V

G Answer (A)

y is in parallel with battery z

V,=4V
P,=4x3=12W
V,=4-2=2V
P,=2x2=4W

@ Answer (C)

The current in 5Q is the entering current plus the current of resistor R

Is;=2+1=3A

Kirchhoft's second law for the loop
20-VRy-3x5=0

VR=5V

@ Answer (B)

The battery loop
Vg=5+10+15=30V

@ Answer (C)

The two branches between a and b have the same potential difference

Viy=2x4-12=-4V

Vap=1x2-Vp
-4=2-Vy
VB =6V
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@ Answer (D)

The two batteries oppose each other
I=(5-2)/(10+R)

Vap=5-10I=4

I=0.1A

10+R=3/0.1=30

R=20Q

Q Answer (A)

The two batteries are in the same direction around the loop
I=(15+15)/(4x7.5)=1A

From a to b through d

Vib=7.5-15+7.5=0

e Answer (C)

The ammeters read zero: no current in any branch

thanawiya-archive.com

The resultant emf of each branch equals 10V
5+(Vp)1=10

(Vp)1=5V

(Vp),-5=10

(Vg)r,=15V

@ Answer (C)

The potential difference between the top and bottom junctions equals the 20V battery voltage
10-101,=-20
I =3A

@ Answer (D)

The potential difference between the two junctions is constant
I;=(-20)/(10+10)=-1A
12=11—I3 =3+1=4A
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@ Answer (B)

Two equal batteries in the first and third branches, in the same direction
Iy=I3=(Vg-w/R, I,=u/2R

2(Vg-w)/R=u/2R

u=0.8vg

I,=0.2Vg/R, I,=0.4Vs/R

@ Answer (C)

A battery with no internal resistance keeps the voltage across the branches fixed
I=Vg/R

Closing K1 adds another branch R with the same voltage
I'=V3/R+Vp/R=2I

@ Answer (A)

Closing K2 adds a battery in parallel with an identical battery

thanawiya-archive.com

The voltage does not change, so the current does not change

@ Answer (C)

Only branch R is added; the two parallel batteries supply more current but do not change the
voltage

I'=21

@ Answer (C)

The two upper branches carry the same current 2A and have the same resistance R1 between
common ends

so their emfs are equal

Ve=10V

e Answer (D)

The voltmeter is across R2 and 4R2, which carry 1A
10=1X%X (R, +4R,)

R2=2 Q
30-10=1x R,
R;=20Q
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@ Answer (D)

Kirchhoft's first law at ¢

IL=1,+0.34

Kirchhoft's second law for the left loop
9-3I, =61

9-31, =61, +2.04

I,=0.77 A

I[=111A

e Answer (A)

Il =Iz +0.34
9—3[2 =6Il
I,=(9-2.04)/9=0.77 A

@ Answer (D)

The right loop

Vp-41; =61
Vg=6%x1.11+4x0.34
Vg=8.02V

e Answer (A)

Assume the drawn directions and write three equations
L=, +I;

201, +6I,=10-3

10I5-61,=-8+3

Solve them with the calculator

[,=0.22A

@ Answer (C)

Il =12 +I3
201, +61,=7
101;-61,=-5

thanawiya-archive.com

Solve them with the calculator

12 =045A
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201, +6I,=7

10I5-61,=-5

Solve them with the calculator
I;=-0.23 A

The negative sign means the direction is opposite to the drawn one

@ Answer (C)

The first loop
(Vp)1=1[1(1+4)+13x 10
(Vg)1=7+8=15V

@ Answer (A)

At junction b

I, =151,
[,=0.8-1.4=-0.6 A

The second loop
(Vp)r=I,(1+4)+13x10
(Vp)p=-3+8=5V

@ Answer (D)

Voe=I3R=0.8x10=8 V

@ Answer (B)

Switch open: all resistors are in series with the first battery
Ri=2+3+6=11Q
(Vp)1=2x11=22V

@ Answer (B)

Position 1: R is in parallel with 3
R=22/2.2=10 Q
2+6+3R/(3+R)=10

R=6Q
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@ Answer (A)

Position 2: the second branch has R and the second battery
V=22-1.81x8=7.52V

I3=7.52/3=2.51 A

Iyranch=1.81-2.51

Ihranch=-0.70 A

7.52-(Vg),=-0.70 X6

(Vp)r,=12V

@ Answer (B)

Assume the drawn directions and write three equations
L+1,+I3=0

41,-151;=-3

41,-10I, =12

Solve them with the calculator

Il =0.6 A

@ Answer (C)

L+, +I3=0

41,-15I;=-3

41,-10I,=12

Solve them with the calculator

Iz = —096 A

thanawiya-archive.com

The negative sign means the direction is opposite to the drawn one

@ Answer (A)

L+, +I3=0

41,-1515=-3

41,-101,=12

Solve them with the calculator

I,=0.36 A
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@ Answer (D)

Closing K puts each battery in a separate loop with its resistor

Before closing
I=(12+6)/2R=9/R
After closing
I,=12/R, 1,=6/R

Al increases and A2 decreases

@ Answer (B)

Before closing: the two batteries oppose each other
I=(12-6)/2R=3/R

After closing

I,=12/R,I,=6/R

Both readings increase

@ Answer (B)

Kirchhoff's first law at a
I=2-0.5=15A

The left branch
Vipb=12-2x5=2V

@ Answer (C)

I=2-0.5=1.5A
Vib=2V

The middle branch
2=1.5%X(3+1)-(Vp),
(Vg)1=4V

e Answer (C)

V=2V
R=2/0.5=4Q
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@ Answer (C)

Kirchhoft's first law at b

I, =2I+1=3I

(Vp), =2IR + 3ItimesR/2
(Vg),=3.51R

(Vg)1=IR + 3ItimesR/2 + 2IR
(Vg)1=4.51R
((VR)1)/((VR)2) =9/7

e Answer (C)

Apply Kirchhoff's two laws
L=I,+I,

10=10I, +40I;
20=20I,+40I;

Solve them with the calculator

L,=2/7A

@ Answer (A)

I,=(20-40%x2/7)/20=3/7 A
The power consumed is the power given by the 20V battery
P=20%x3/7=8.57 W

@ Answer (A)

No current flows in R1 because the potential difference across it is zero

so the two batteries oppose each other across it

@ Answer (A)

V,=2x R=2R
V,=4V,=8R
Lr=8R/2R=4 A
[=4-2=2A

@ Answer (C)

The 12V battery has no internal resistance, so the voltage across it is constant
Vy,=12V
The voltage across the upper 5% resistor is less than that

ny <Vy,
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@ Answer (D)

Let the junction potential be u; the batteries have no internal resistance
IR=u/R, L= (Vg-w/R

2(Vg-w/R=u/R

u=2vVg/3

In,=2Vp/3R =2timesVg/3R=2I,,

@ Answer (C)

R{+R,=10, R,=1.5R;
Ri=4Q,R,=6Q
I=1,+1,
12=41,+2(1, +1,)
12=6I,+2(1,+1,)

Solve them with the calculator

I,=1.64 A

@ Answer (B)

1 2 = 6I 1 + ZI 2
1 2 = 21 1 + 81 2
Solve them with the calculator

L,=1.09 A

@ Answer (D)

I=Il +I2
[=1.644+1.09=2.73 A

@ Answer (C)

Move from X to Y

The drop across 2L

4x2=8V

The drop across the upper branch
3x4=12V
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From B to Y the battery helps the current
4x1-14=-10V
Vxy=8+12-10=10V
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@ Answer (D)

The difference between A and B through the upper branch
Vap=3XxX4=12V

[y,=4-3=1A

The lower branch

12=1X1+(Vp),

(Vp),=11V

@ Answer (D)

The earth between the two resistors: its potential is zero
Va=1%x15=15V

V=-1x25=-25V

The battery raises the potential by 2V
Vp=-2.5+2=-05V

@ Answer (C)

The terminal voltage of the battery equals the voltage across 62 plus the voltages across R1 and
R2

42-Ix1=6I+21
I=3A

@ Answer (A)

Veq=3x6=18V
VR, =24-18=6 V
R/ =6/3=2Q

@ Answer (C)

Vi, =21-6=15V
R,=15/3=5Q

@ Answer (C)

Power consumed = power of the resistors + power of the battery being charged
PR=9x20=180 W

210=180+3Vp

Vg=10V

thanawiya-archive.com
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@ Answer (C)

V., =60+10-30=40 V

@ Answer (B)

The 20V battery has no internal resistance, so it fixes the voltage between the two ends
Iso=(20-50)/6=-5A
Is=(20+10)/5=6 A
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Ih=6-5=1A
Viop=-3 X (-5)-50
Vip=-35V

Viig=-5X6=-30V
V=|-35+30|=5V

@ Answer (A)

The voltmeter is across 128, which carries 11
L+1,=04

121,=6I,+6

I,=-0.067 A

[,=0.467 A

V=12X0.467=5.6 V

@ Answer (C)

The potential difference between the two junctions, from the previous question
5.6=18-0.4R
R=31Q

@ Answer (D)

The middle branch
6=4+2I>1=1A
V=4+1%x4=8V

The lower branch

I=8/8=1A

The upper branch carries their sum
I=2A

8=Vp-2x2

Vg=12V
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@ Answer (D)

Take the potential of the right connection as zero, so the potential of A comes from the 5V battery
and that of B from the 10V battery
Lo=(5-10)/2=-25A

The negative sign means from B to A

@ Answer (C)

,=10/20=0.5 A
Il + (—25) =Iz
[=3A

@ Answer (B)

I,=5/1=5A
I3=I4+(-2.5)
I;=25A

@ Answer (C)

The voltage across R equals the voltage across 382
I30=R/3

9=R+(1+R/3) X1

R=6Q

@ Answer (C)

Take the potential of e as zero and the potential of b as 1V
1+V.=3Vy

1+Vy4=2.5V,

I=(1-Vy) +(1-V)

I=0.846 A

R=1/0.846=1.18 Q

@ Answer (A)

The voltage across S with one branch
Vg=Vp/2

Closing K1 adds an identical branch in parallel
Vs=Vp/1.5=2/3Vy

The voltage across S increases, so its power increases
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@ Answer (D)

The battery of the upper branch opposes the battery of the third branch
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The two branches cancel each other
V=0

so the power of S becomes zero

@ Answer (B)

By symmetry, the end points have equal potentials

Req=R/3+R/6+R/3=5R/6

I Essay questions

’ Model answer

(1) The law of conservation of charge.

(2) The law of conservation of energy.

a Model answer

Applying Kirchhoff's second law to the closed path:
Y Vg=XIR

30=(3%x2)+6I;,s0l1=4A

Applying Kirchhoff's first law at point a:

L=1L+3

IL=1A

e Model answer

Applying Kirchhoff's second law to the path (ahgfedcba):
18-6=12I1,s0;=1A

For the path (abgha): 6=6I,,s0 [, =1 A

At point b: I1 +14=1,, s0o I,=0

For the path (dcfed): 18 =615, s0 [5=3 A

At point c: I3=I; +I5;=4 A
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0 Model answer

The resistors 18 Q, 9 Q, 6 Q are connected in parallel:
1/(R)=1/18+1/9+1/6,s0 R'=3 Q

At point b: [, =1 +13

Path (abefa): 12=10I,+ 3I;

Path (bcdeb): -4 =10I-3I;

Solving the equations: I; =-0.1 A, I,=0.9A,15=1 A
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The current through the 3 Q resistor equals 1 A

° Model answer

At point x: 4=3+1,s0[1=1A
Atpointk: L=I;+1=2A

Path (xkyx): Vg=5I; + 51,
Vg=(5XxX1+(5%x2)=15V

6 Model answer

Path (afedcba): 55-25=(-1 X 10)+20I,,s0 [, =2 A
Path (fedhgf): 55-25=6I3,s0 [3=5 A
Az/A3 =2/5

a Model answer

At point f: I1 +I, =13

Path (afcba): Vg=I;R+I3R

Path (cdefc): Vg=I,R+I3R

So I1 =1, and I3 =2I;
Vi/V,=LR/I3R=1,/21,=1/2

° Model answer

Path (xlmyx): 16-6-(4+1)I,=0,s0 ,=2 A
Path (xzkyx): 16-9-(3+0.5)[1=0,s0 [{=2 A
At pointx: I=11+1,=4 A

° Model answer

(1) Path (yzxy): 40=(1%x10)+20I{,s0I;=1.5A

Atpointx: I1=I,+1,s0,=0.5A

V=V, - Va=(1%X10)-(5x0.5)=7.5V

(2) Path (kxyk): Vg=20I +5I, = (20x1.5)+(5%x0.5)=32.5V
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@ Model answer

Path (bfedb): -6 +6=10I4, so I,=0

At point c: [T + 1, =13

Path (abca): 6 =3I + 12I;

Path (dcad): 6 =12I3+ 31,

Solving the equations: I1 =1, =0.22 A, I5=0.44 A
The current in the 12 Q resistor equals 0.44 A

0 Model answer

Redrawing the circuit:

Path (abda): 2=2I, +1;

Path (bdcb): 2=1; +2I,

At point b: Iy +I3=1,

Solving the equations: I1 =0.4 A, [,=0.8 A, 15=0.4 A
Ammeter reading =1; =0.4 A

Voltmeter reading = (Vg)-I3r; =2-(0.4%X1)=1.6 V

@ Model answer

At point a: [+1=1y,s0 I{ =21

Path (1): 10=IR{+I1R=3IRy, so IR{=10/3

Path (2): 20=11R{ +IR,=20/3+1IR;, so IR, =40/3
Ri/R,=1/4

@ Model answer

Path (abgha): 10-4=2I;,s0 [{=3 A

Path (abcfgha): 10+2=2I,,s0 [,=6 A

Path (abcdefgha): 10=2I3,s0 I3=5 A
I,=L+1;=11A
Is=11+1,=3+11=14A

The current through the 10 V battery is 14 A

@ Model answer

Let the resistance of each lamp be R:
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At point a: [, =11 + 13
Path (1): Vg=2[1R+ )R
Path (2): Vg=L,R+I3R
So I3=2I; and I, =3I,
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P,=PPRand I, >I3>1I,
The filament of lamp k glows more brightly.

I Past exam questions

1 2 3 4 5 6 7 8 9 10
B A B C A A C D D D
11 12 13 14 15 16 17 18 19 20
C C D D C D
21 22 23
D B B

G Answer (B)

Sum of entering currents = sum of leaving currents:
Il +I3 +I4 =Iz +I5
-Il-I3-I4 +Iz +I5 =0

6 Answer (A)

At point x: the currents I, I, enter and I3 leaves:
11 +12 =I3
'Il —Iz +I3 =0

e Answer (B)

The conventional current direction is opposite to the direction of electron motion, so the current
I4 enters the point.
I 3= I 1 +1 2 +1I 4

0 Answer (C)

The current in the resistor flows from the positive end to the negative end.
Entering currents: I, 3 A, 2 A and leaving: 6 A
[+3+2=6,s0I=1A

° Answer (A)

I+54+4=6+7s0I=4A

and the 7 A current leaves from a to d
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6 Answer (A)

The current direction is opposite to the direction of electron motion.
L,=Ne=25%x10""x1.6x101=4A

The current entering in terms of electrons: 4+ 3+ 15=22 A and leaving 6 A
L=22-6=16 A

N=16/(1.6x10"1°)=1x 1029 electrons / second, from x to f

G Answer (C)

Applying Kirchhoff's two laws to the closed paths and solving the equations:
I 1 =2I 2
L/I1=1/2

° Answer (D)

Applying Kirchhoff's two laws to the closed paths and solving the equations:
I;=2.45A

e Answer (D)

Applying Kirchhoff's second law to the path (adcba) with the directions shown:

311-I3-4= 0

@ Answer (D)

Left path: 10=10I; +40I;
I;=-2I, : 10=10I,-80I,
I=-1/7 A

I;=2/7 A

0 Answer (C)

Left path: 18=(12%x2)-6I,s0 ;=1 A
12=Il+I3=1+2=3A

@ Answer (B)

No current flows in the ammeter branch.
I=6/(R+3R)=1.5/R
(Vg)2=IX3R=4.5V
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@ Answer (C)

Applying Kirchhoff's two laws to the closed paths and solving the equations:

I,=1.077 A

@ Answer (D)

Applying Kirchhoff's two laws to the closed paths and solving the equations:

Vg=6V

@ Answer (A)

Current in the right 4 Q resistor: 5/3-4/3=1/3 A
Right path: Vg=(10%x4/3)-(4%x1/3)=12V

@ Answer (D)

Applying Kirchhoff's two laws to the closed paths and solving the equations:

I3 =4IZ
I3/Iz=4/1

@ Answer (A)

At point a: 3.5=2+1 +1, so the current in 2 € and R equals 0.5 A
For the closed path: (2% 0.5)+0.5R=3X1
R=4Q

@ Answer (A)

Applying Kirchhoff's two laws to the closed paths and solving the equations:

Il =225I3

@ Answer (C)

Applying Kirchhoff's second law to the path (ebcde):
31 2—51 3= 3 VB

@ Answer (D)

Currentin 20 Q: 2-1=1A
For the closed path: Vg=(20%X 1)-(2X1)-(3X1)=15V

Q Answer (D)

At the junction: the current in 10 Q equals 3/7-2/7=1/7 A
Left path: 2/7R-10/7=10, so R=40 Q
Right path: Vg=(20%X3/7)+(40%x2/7)=20 V
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@ Answer (B)

Applying Kirchhoff's two laws to the closed paths and solving the equations:
I,=0.215A,1,=0.232 A

e Answer (B)

Applying Kirchhoff's two laws to the closed paths and solving the equations:
A 3= 3.5A

thanawiya-archive.com

72172



	Contents
	Multiple choice questions
	Answers

	Essay questions
	Answers

	Past exam questions
	Answers


