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5.7 Energy and Power in Electric Circuits

Al g il gal) (A 8 A8l g ABal) 5.7

1

You are given two identical batteries
and two pieces of wire. The red wire has
a higher resistance than the black wire.
You place the red wire across the
terminals of one battery and the black
wire across the terminals of the other
battery. Which wire gets hotter?

daglia dld) (o liakad g ¢lililaia Gl Uy dlaa
Ciad g 3 o) M‘LJ&A")AUJ‘;)AA‘Y‘ Sl
O ) (saa) sk jeal) dlad) Jua iy
CSlaad) o o AN & Uadd) (B ey 3 pud) Gl g
04 g JS) grnay

Two conductors of the same length and
radius are connected to the same emf
device. If the resistance of one is twice
that of the other, to which conductor is
more power delivered?

cinai g Jhall (2 O glaudia (alea ga a6l o
CalS 1) A Auily g <Y) And)al) 3 gAY Glga el
Ol gall (518 ¢ JAY) Ao glia Cinuda Labaaf 4 glia

AY) Ga i) ABally 024955 s

aliled mlla (o Uigaaii ¥

1 Ay b gl 518




If the current through a resistor is
increased by a factor of 4,
how does this affect the power

s 4 Jalaay aglia B jlal) il 9313
¢ agtiall 8 Baasal) 3 a8l i i

dissipated?
It decreases by a factor of 4. It decreases by a factor of 8.
4 Jalany J55 8 Jalaay Jai
It increases by a factor of 4. It increases by a factor of 16.
4 Jalaay A2 3 16 Jalaay 3o 35

4

A copper wire of diameter 2 mm carries
12 A of current . Assuming the resistivity
of copper of 1.7 x 10® Q.m, the power
dissipated in 2 m length of the wire is

12A AlhgS Jb dass 2mm ek oalad Al
oulalll e gl da glaal) o) caale 13)
(1.7 X 107302.m)
LAl e 2m Jsb (A Baasall Akl )

1.23W 0.98W
1.44 W 1.56 W
aSile s e e Uigeadi ¥ 2 il 38 i glad 318




e Jia 0 OOW 4558 L S ~luas
a:ub)éﬂ\ ax8)Al) 438 yuas & ‘;‘\}ﬂ\
100V
Srluadl daglia Hlaie 2a

A 100 W light bulb is connected in
series to a source of emf 100 V
find the resistance of the light bulb ?

R =1000
6 0
In the shown cicuit : Vern O Caale 13) dauda gal) 3 a1l B
If : R1 = ZRZ " 4
find 23 ~ Ry{=2R,
P2 D (o Bassal) 3 a8 (s A La
- ¢ 7L (e gial
Py
1 4 1 2
4 1 2 1
3 Al 5ub b ghad 512
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In the shown cicuit : Caale 13) dauda gall 330l o
If: Rl - 2R2 : o‘
find X Ho . Ry = 2R;_
Py Vemf =7 R, R, & dadsal) 38l (s dadl) La
¢ P11 Cra gl
Py
1 1 2
4 1 2 1
8
A hair dryer consumes 1600. W of power Jars g 5,480 (141600 W ad cidaa dllghiny
and operates at 110 V. 110 V 32
a) Will the hair dryer trip a circuit Ll adald Juady add) i o fiaw JA (a
breaker designed to interrupt the JEEN el Jla 83 Il adall aaaal)
circuit if the current exceeds 15.0 A? ‘ 15.0A
b) What is the resistance of the hair dryer faladd o) jadl) Cidaa dagliala (b
when it is operating?

aSile s glua pa U gaui ¥ 4 il 3 i ghad L8




9

How much money will a homeowner owe
an electric company if he turns on a
100.00 W incandescent light bulb and
leaves it on for an entire year? (Assume
that the cost of electricity is
$0.12000/kWh and that the light bulb
lasts that long.)

The same amount of light can be
provided by a 26.000 W compact
fluorescent light bulb. What would it cost
the homeowner to leave one of those on
for a year?

sl Sl AS pad palan cu alia a 3h Jlall (e oS
By b gla (g Zlanaa Sy ol 1)

o jidl) $Jals ale Baal “pliaa 45 519100.00 W
0.12000 (s sbusd £l g AlSS

s3a pliaa (B 3 Fluadl) ‘GiSAED/KWh
(Baal

26.000 5,38 ssua )5l gluas g5 O (e
S AN ¢ oS aS Lgidl ¢ gudal) AnaSW

Baal pliaa 13¢5 ) Zlaaa d 3 13) J3kal Galia
Sale

10

Suppose an AAA battery is able to supply
625 mAh before its potential drops below
1.50 V. How long will it be able to supply
power to a 5.00 W bulb before the
potential drops below 1.50 V ?

J8625 mAh 253 o 5 MBAAA & o) o 38
4 el & 98 A Baal) La1.50 V (o g baga
J ABUILS. 00 W 54k zluas 1935 o LA 5,08
11.50 V (8 g palidd)

aliled mlla (pa Ligaaii ¥
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11

A circuit consists of a copper wire of 10.0 b ol dlu o B il (g giad
length 10.0 m and radius1.00 mm Waga &y sy &-?341.00 mm °_ké Ciaigm
connected to a 10.0-V battery. An A gk o gaia oM (0l Jua 5 3,100 V
aluminum wire of length 5.00 m is B RN )aia da g Lt 4y Uaidly 5.00 m
connected to the same battery and Tasrial¥) dlla jhb Chuai L A
dissipates the same amount of power.

What is the radius of the aluminum wire?

12
A 12.0 V battery with an internal Ri= 4l lghagl8a12.0 V &ty Jua si o3
resistance Ri=4.00  is attached across | 5,3 a8l aa gl R 4aglia A a5liad 00 Q
an external resistor of resistance R. Find piall ) LA g 55 (S

the maximum power that can be
delivered to the resistor

aSile s glua pa U gaui ¥ 6 il 3 i ghad L8




13

All three light bulbs in the circuit shown
in the figure are identical. Which of the
three shines the brightest?

Al g<l) B Al & 5D 4y pual) griluaal)
Zsbaal) i Adlaia LglS JSAY) Ao gal)
e ghu JS) (S £ iy LD

@ @‘ ) .
{_;p ‘ C All three are
e equally bright

14

All the six light bulbs in the circuit
shown in the figure are identical. Which
ordering correctly expresses the relative
brightness of the bulbs?

(Hint: The more current flowing

through a light bulb, the brighter it is!)

Al gl 300 A did) A pual) gruaal)
@A) i i) La AdaUaia LgdS JSGY) 8 dauda gal)
frubaall owdl) £ ghud) (o puaa JS

zluaall DA gaial) Ll 30 Lals; Aaadle

as ghu ) 4‘;.‘13‘&“

A=B>C=D>E=F

A=B=E=F>C=D

|‘ ¢ llgs

7%

C=D>A=B=E=F

o Uay

A=B=C=D=E=F

15

Which of the arrangements of three
identical light bulbs shown in the figure
draws the most current from the battery?

A 4y pudal) grluaal) il i (e (s
LN )aha Gaaw JSEN) A dada gal) ddUaial)
iy el e sy

% @ €
A
{

{ P

:

b

A Uy A Uy e

A "

A

| Bee B

C
b

All are the same

aliled mlla (pa Ligaaii ¥
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16

Which of the arrangements of three
identical light bulbs shown in the figure has
the highest resistance?

L) Ay gudal) grliaal) Cilasi i (s (s
da glial) Al JSE) B dauin gal) ABUatal)
e

|f o H ||

® @

. |

A B

S

Ao Uy Ao Uy Ao Uay

A

C

All are the same

17

Three identical light bulbs are connected
as shown in the figure. Initially the switch
is closed. When the switch is opened (as
shown in the figure), bulb C goes off.
What happens to bulbs A and B?

reasa s LS Aluaia AiyUaia 4y gua rauaa 4530
Ladie ilha Ukl oS dylad) 8 Jsa) 8
(IS (B Ca 9 LaS) Lo gida glidal) 58

.C gluaal) ikl
B SA buaall Gaay )il

9

o ylUay

o shu BB zluadl uas o ghu JSIA gluaall muas
Bulb A gets brighter, and bulb B gets dimmer.

Ao shu JSIB A Giabuaal) S guay
Both bulbs A and B get brighter.

e shu BB A Cualuaall NS sy
Both bulbs A and B get dimmer.

e sha JiSIB Cluadl muas g clsghud'éiAcLyAd\ T
Bulb A gets dimmer, and bulb B gets brighter

aliled mlla (pa Ligaaii ¥

8 Ay b gl 518




18

All three light bulbs in the circuit shown in
the figure are identical. Which of the three
shines the brightest?

Al gl) B Al & 5D 4y gual) griluaal)
Zsbaal) i Adlaia LglS JSAY) Ao gal)
o gl ST ISy £ udas ADAY)

25Uy 25Uy
’Q""‘ | | ’ =
‘ e ‘ .

® ®

@

A B
C All three are
equally bright

19

All three light bulbs in the circuit shown in
the figure are identical. Which of the three
shines the brightest?

Ay g Bty 8 dBD) 4 gual) prsuaal)
Zlaal) (o) Adilaia LglS JSA) 8 dauia gal)
1o gha JS) JSd ¢ s LD

iy lay A B
@ C All three are
. . % equally bright
aSiled plua ¢ U guati Y 9 il b i ghat 5L8




20

Rank the brightness of the six identical (o? Adulaial) Aid) Ay pual) grbuaal) £ gl i)

light bulbs in the circuit in the figure. zlan JS dlalae g&g JSE) A daudn gal) B ilal)
Each light bulb may be treated as an Réaglia Al gilaia o glias g

identical resistor with resistance R

@

V=

@

aSile s e e Uigeadi ¥ 10 daily 5 ghad 5L




5.7 Energy and Power in Electric Circuits

Al g il gal) (A 3 A8l g dBal) 5.7

1

Nowl,

You are given two identical batteries
and two pieces of wire. The red wire has
a higher resistance than the black wire.
You place the red wire across the
terminals of one battery and the black

Laglia Alod) (o (linkd g (iR (L Uy dlaa

Ciad g 3 g by da glia )
Ol s (B sy pasTT LG (s 5y

OSlad) s LAY A jUad) 8 play 3 g el g
04 g JiS) sy

wire across the terminals of the other
battery. Which wire gets hotter?

25052l e A omwieh
‘6‘;\ '\Z/'e <r-'-a)" G i\/J\\@‘)\<w"
D AN
R
2o Y e D e =, LY e F e 5

=

2

MJJJH‘@U:‘:UW (nbea ga Jua gl o
il 3] A Acsily g1} dadhal) 5 gl g i)
Crabaa gall ‘;u cJ;Y\M3UA;MLAAAa$MJUA

)aY\uAJ.\S\M‘.hSL: 5 9 3 Al

—

Two conductors of the same length and
radius are connected to the same emf
device. If the resistance of one is twice
that of the other, to which conductor is
more power delivered?

AV o2

MY 26,58 )

R,:Q gb—;‘llz

To. AV

aSile s plua pa U gaui Y 1 il 3 i ghad L8




If the current through a resistor is
increased by a factor of 4,
how does this affect the power

,A-I._d.ah..q PJL':M“,QJLA.“ il 1503
¢ agliall B Bansall 3 k)| Ll (i

dissipated?
It decreases by a factor of 4. It decreases by a factor of 8.
4 dalaay Ju 8 Jalaay Ji
It increases by a factor of 4. It increases by a factor of 16.
4 Jalaas 22 33 16 Jalaay 212 33
- 2
P - L AV P =R

4

A copper wire of diameter 2 mm carries
12 A of current . Assuming the resistivity
of copper of 1.7 x 10® Q.m, the power
dissipated in 2 m length of the wire is

12A Fbs U Jaay 2mm ok alad dlla
oaladll e gil) da glial) o) caale 13
(1.7 x107%Q2.m)
JEI A ] @Zmdﬁéij.\.}d’l 3 dal) ia)

1.23W 0.98W
1.44 W 1.56 W

d-zom e e
£z imm o QrneDT L gopa
Pl 5 N W Qe
_j’: \'?—)(\(T LM s
P: 9. P: L R
L-gym P= 12" xooll = 156 W

A3 s (3 U guali ¥ 2 Ay 34b e L3




A 100 W light bulb is connected in
series to a source of emf 100 V
find the resistance of the light bulb ?

e Jua 5] O0W 4538 s S rluas
a:ub)éﬂ\ ax8)al) 438 Juas o ‘;‘\)ﬂ\
100V
Srluadl daglia Haie 2a

P-jooW
A\/: IOOV

p_ A

T

T =
R=7 Ro AV _ 10° _ oot
P Voo
R =1000
6 0
In the shown cicuit : Vern O Caale 13) dauda gal) 3 a1l B
If: R, =2R, il :
find 22 D5 x| Ry =2R,
P2 D (o Bassal) 3 a8 (s Al La
e ) ﬁc&a\g&d\
Py
1 4 1 2
4 1 2 \1_/
- Re=|
R =2R [ R=2F B 2 LY
p= R
pl - R, 2
D R, |
plilea plua e Uiguati ¥ 3 Al 5ub b ghad 512




In the shown cicuit : Caale 13) dauda gall 330l o
If: Rl - ZRZ J‘}& :o‘
find 2 4 ) R, = 2R;_
P2 Vemf = Ry SRy | (8 5aasall 508 ¢ dsaadll La
i ﬂ&u\g\.ﬂ\
Py
1 4 (1 ) 2
4 1 2 1
N —
Ri=2R g =R Spbler
p- ANY
R R L ®
P R
8

A hair dryer consumes 1600. W of power
and operates at 110 V.

a) Will the hair dryer trip a circuit
breaker designed to interrupt the

circuit if the current exceeds 15.0 A?

b) What is the resistance of the hair dryer
when it is operating?

Jar 9 8,38 (101600 W ads Cidaa dllginn
110 V 3
Sl adald Juady jadd) Ciias p giuw JA (a
Ll Jglad Jla 8 5 yilal) adadl aaaall
$15.0 A
algdd gl el Ciiaa Aoyt (b

P:’ \600W L:() P—: L A\/ A

AV= oV | T \«%00 _apeh <P

- \\o

AV \*;0_)
Q:—\A\’ R - o _ 3.6 a
L 145
2 7z
A\ Q- o~ _q.6sL

P: "_R T \Loo

aSile s e e Uigeadi ¥ 4 daily 5 ghad 5L
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How much money will a homeowner owe | sl ¢l 48 il 0dldw Cay aala adk Jlall (s S

an electric company if he turns on a 8k g gla (A gud Tl Sl o8 1))

100.00 W incandescent light bulb and oA sidl) 1dals ale Baal “sliaa M@
leaves it on for an entire year? (Assume 0.12000 s sbesd £l ¢S ol

that the cost of electricity is 3a sliaa JB 38 luaall bbAI}_I_)_/kf\V_h

$0.12000/kWh and that the light bulb x\002 KW (.h-ﬁ-“

lasts that long.) @00 B yiua (g 918 Fluas gl o) OSay

The same amount of light can be o AR () g oS Lguati ¢ gulal) ApaSW
provided by a 26.000 W compact Baal pliaa 13¢5 | Zluaa & 3 13) 5l \t;

fluorescent light bulb. What would it cost fale

the homeowner to leave one of those on

for a year?

)

=o-\ kW
Pt:: J‘((;'o?,v:( | ;\“)é')\ = P x £ . x KW\\ ‘M(,o.,

ka‘\:O/Z‘AEO! = @.\} <\K36‘5X7-® x o-\2

_ \05 AEd
ALY Co-ozé)OX%Sm'*) no-\2
- 27 AEd

10

Suppose an AAA battery is able to supply | J£625 mAh 53 e 3 MBAAA &t of G )
625 mAh before its potential drops below 4 el & 98 A Baal) La1.50 V (o g baga

-

1.50 V. How long will it be able to supply | J: 43Ual5 00 W 388 zluas 15 o LA 5 a8

power to a 5.00 W bulb before the $1.50 V (& g paldal)
potential drops below 1.50 V ?
({,:ﬁlSMA\\ \),_- LA\, L:C\:-{_::
AV =\-50V e A ¢
=9 L= av ™ \ee t__ﬂf,a,‘f.s/—u—f
P W o L 3-2
q,A'\/ {-/: G%'Z_,S
(= —F




11

A circuit consists of a copper wire of
length 10.0 m and radius1.00 mm
connected to a 10.0-V battery. An
aluminum wire of length 5.00 m is
connected to the same battery and
dissipates the same amount of power.
What is the radius of the aluminum wire?

10.0 Mgk alad i o 5 ila (g giad

L aga 4y ey Jaia].00 mm o ké Ciuai sm
a L g (s Al Janaa 55 23,100 V
3dAl) j)aia 3au) Lgwdi 4y jUaills 5.00 m
Sassial¥) el jhad Chuai le Al

L:TOB‘“ C"‘”"L : ?cuu = ?f\\
=imm P o -
= ? 4\',1, ﬁﬂ..-—
A\f:\o\/.% ? ;:ma%-r Ten T RAL
RELP LN
J Rew = RAL
gL ﬁ..‘:/
=
Q q2xl6 ﬁj (\o) A (‘)_ %'L%T\f» )Q;)
RO e

A 12.0 V battery with an internal
resistance Ri=4.00 € is attached across

Ri= 0314 Lgta glie] 2.0 V &l Juagi o3
38 bl 2 gl R 4daglia aA 2 liaid 00 Q

an external resistor of resistance R. Find = asliall L) L g 35 (Say
the maximum power that can be
delivered to the resistor
g = 12:0V R-Riz=kr = 25t
Ri= b -
St p. AL
4
L—\ t o 6\ gW
poe | =
\2V I

aSiled pelua (pa U geal ¥

Aty 3 g 5



13

All three light bulbs in the circuit shown
in the figure are identical. Which of the
three shines the brightest?

Al g<l) B Al & 5D 4y pual) griluaal)
gesbiaal) i Aiides 2 A dauda gal)

—

e ghu JS) (8B iy LD
~—1__

r o~ , ay N
e N\ A@ @
A B
@
o é\’ ]
[ All three are
e equally bright

14

All the six light bulbs in the circuit
shown in the figure are identical. Which
ordering correctly expresses the relative
brightness of the bulbs?

(Hint: The more current flowing

through a light bulb, the brighter it is!)

Al gl 300 A did) A pual) gruaal)
@A) i i) La AdaUaia LgdS JSGY) 8 dauda gal)
frubaall owdl) £ ghud) (o puaa JS

zluaall DA gaial) Ll 30 Lals; Aaadle

as ghu ) 4‘;.‘13‘2.“

1.5V sV
§ @ fge

A=B>C=D>E=F

A=B=E=F>C=D

e\l ’ } sV I-SV"
Lo llge)
R

/_’_\
(C=D>A-B=E=F

A=B=C=D=E=F

15

Which of the arrangements of three
identical light bulbs shown in the figure
draws the most current from the battery?

A 4y pudal) grluaal) il i (e (s
LN e Gaaw JSEN A dada gal) ddjUaial)

{ P

) @ €
s e
b e

{

:

P

Ao Uy Ao
5} C

o

K-)' e— (Vo1 R (a0 e— b w@

!

B

C
P

Uy

All are the same

aliled mlla (pa Ligaaii ¥
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16

Which of the arrangements of three
identical light bulbs shown in the figure has

LD Ay puaal) grsbuaal) il i (sa g
da glial) Al JSA) B dauda gal) Adgaial)

the highest resistance? Ao s eV
) —
- X
: F— A
Qog o) o
Py e Y ©
ey o Ly A Ly
A " G All are the same

17

Three identical light bulbs are connected
as shown in the figure. Initially the switch
is closed. When the switch is opened (as
shown in the figure), bulb C goes off.
What happens to bulbs A and B?

zeaga oh LaS Alaia Abilaia A gua prauca A0
Ladic Lalia pUdal) ¢ oS Aol & Jedd) @
(IS 8 Gana oA LaS) Lo gida LR (5985
_Ccl..xm.d’lg_,.ihie

‘B SAaluaall Gass 1ila

RS a
N ik ijlt

1o s BIB gluaall guas g o shu JSIA Zluadll zuas
Bulb A gets brighter, and bulb B gets dimmer.

T

2N

Both bulbs A

Ao shu JSIB Al (pabuaall NS uay
and B get brighter.

o shu BB A (ualuaal) M guay

L

C

Both bulbs A and B get dimmer.

o shu JSIB zluad) zuas g de shu JHA 7luadl uas
Bulb A gets dimmer, and bulb B gets brighter

aSile s gelua (e Uigaai ¥

Ay 3 i g 518




18

All three light bulbs in the circuit shown in
the figure are identical. Which of the three
shines the brightest?

Al g<l) B Al & 5D 4y pual) griluaal)
| Adaia LelS JSa) (8 Ao gal)

&bad\ S
fle gl S| ) £y S

A F:E\Ej o
A Uy ‘\‘)E

o] gl | @

A B
Gues
C three are

equally bright

19

All three light bulbs in the circuit shown in

Ay g 3ty 8 dBDU) 4 gual) prsuaal)

the figure are identical. Which of the three zubaal) 5&&&_&&\5\% @ L.?,u\
shines the brightest? flo gha JiS) JS&y ¢ aday D)
T
.)V ?
‘ g Uy @ B
—
S
¢V
Y
@l ! @ C All three are
5 b ¢ equally bright
a3 gllus o0 Uiguali ¥ 9 Ay 3 gl 58




20

Rank the brightness of the six identical
light bulbs in the circuit in the figure.
Each light bulb may be treated as an
identical resistor with resistance R

o AUaial) Alead) A gudall Zsbiaal) £ gha )
s JS Alalaa ¢Sy JSAY) A dauda gal) 3 ilal)
Réa glia 4l gilaia o gliaS i gua

3> 1=2>b0>s 526

i -y
ot &
AV 6
B \ gt
v " "‘?5 \ 6+C'é+—'6+6>
b 3 " oo s
¢4do S1 :;Ze:» pi &5
I':,: .__\—f--' ':___6;._ —=2 O‘SP\
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