PROSPERITY ACADEMY

AS PHYSCIS 9702
Crash Course RUHAB IGBAL

ELECTRICITY

COMPLETE NOTES

hab. it demi
@ 0331 - 2863334 O gg:'lai'?.:;‘:;snﬁe" yacademics




E& L\/{'\C}a L
De,()gn'\\'wf\‘f A c,\'\w‘e, 'S o f{o(w\:j Jﬂ\\.\* conse)> N~ o‘.o')e,&' (VD eﬁ@of\ ence o-
Chatne buce o o b B

- MWJC& I Cou\od\ks C
—Q Te (\ O\w/az, S \Jo'*&’;y‘g‘.’

‘de, co\ \95 ea\\)‘\‘b( Ve &L ~Ve
ised. Q. N

- C)\M RS N)
B SJ\B e\ Ay L—),&w\b}wa . 3,_: " .
- ]y\e C\'\o’(t}e)) (@((& N \)J\)\;\«C (,\'\wf3¢)> ,}\«q} Nomlm 5«6

Ju\
C\v(aa TP §;5\OAM\‘C O’X e w\g ~Ve C\w}ebzf

MC f,JJ—ws

“'lC f4° Jc ’

220 ek

o T
—




(o

Qc&'& 0)6 Q\md}) c,\nw(ag &,\M,\ N\ew»ﬂ& o~ A»Q«A% O\\

T.Ja . ra \\ ra- Te s
I\ AL
QN AN
/—\_/ . = - - I [ 410«\/ \\u\ 0¥
- —— > A E S (U \ :: Ny \\Nyl
- | W, // e TS&Q
! \q N®,
|
| \
L % y Ho %
/_D; c,\ﬂfew}‘/ 5 o:,%\'w«;\/ - Ne L‘L@ “‘”‘“@“)"“’(\B C““"')r"’ " ’ !

Couw)\’ = Q\ow .rg 4\¥e C)/\o.(

— ae)) <
AQ- Tt L B

I ,\JO,MQ "

7/
e

//// Lo s 3‘3““ j’WJ% / Jedrions T o
// Th eqommrad ot follon Huis j *
H ¢



\/o\\’qae,:— Memod in volbe

) Chedd

D&Quej\ce/ -

. -
|

o

No*(\( (yo/Q Pe,( of\\\— c\w{az ‘W MQF“GM
(/\\01(66 'f’(od\d‘*‘Q— \Dal\" Yo o,(\O%L,( "W\ q\c:\\(u.)\'sf.

dL

Wak 9@2 ?e,« W\(\Y J\N(G\BC TN cod\\\e/J\\V\a J‘«)“'(}X
W&a \'D o“‘“’ ‘CDIM JXOJ\@(BB

\ -

W o
Q

(o}'\o

d

N, 7/ \N-

1) E le.c\’(od\o\’\\fe, V’o{ce/:——

AN
+| &

LRt

No{\( &W‘Q Pe,( w\\\— c\\a-r(raef ‘Wh MN-‘“GM
(,\\M%e, ol Ye w\r\c\c o c.\)-\\(.
gL
N«V\ 9&\2 ee;f uv\:\Y cﬁ‘\w("ée W Cci\w\\"a C‘\u&ﬁ
*"Wm o Q}&\W’\Co& ehed 33

Nz W
Q

T\ Yo



DLN\.\S vao-.—

,/\N;_ Pc"ex}\& &\’H\'@(e\/\ce, AC{OSS o (ew\pcm_nbf S )i‘c ?«ofe«\{m’\:& ’LD ’\)\*Q- coue,._\' 31\;,,,,\ ’H{, ’\'ar'\f@(a}v\le V eNou\s LOV\A’J
ol Qis\fwv\ce 3 mw

VAT

V.o 1R o5 RoV ()




SRy (A

- Roj.s oMce g Cws@% \"a \:»H\ce_ \r'\‘oJJ/\d\s.

)

T

—_—

R o |

——1 %96 % %0 %

©0 %% %0 %

esis\’w«\c.e:— ui«\&w\cé L e Fs ob C,\\ofi\e—

SCa\\N‘/\, W\WC& N O\’\N\&(ﬂ)-

) Row T
—r o@@@@@ ®
)
T’]\ — L}L’ce_ qlwd‘\ST
R = Kl
kK| =_ 12
T,




) Ra L
T 3
J—>(es s\w S cof\ssmy Ca*f o “‘k\'?ff
a C'\s\a"\)/ v« cv\s\’w\& \’wﬁw\we
IQ‘A' e = 'Qz A)_
1 ! 0,

J

Q /'\ wiie «k \u\%ﬂ\x& ox& VoSS &&\MB oneon A ?)\w ,/e,s’u.s\'w&ce (Q, l/\)\,\j’ 18 M\L (emstonee A’% a.«\&»u c°()€e/f wile
a’} leaq i _&_ o ot seRod  aiea DA

A -
2 4 Qﬁ% Rep ha
' &—> 2
R/?_ -
R, = _p)
Repd o RA RN, RA . R 2f =y
A LT 0 X -
2 R, -
ﬂ H@l => Ql i Z T




I ‘\\r Yo Vc\" e ek lalle e Yo copedd !

Recsshomce § o Led 10 Resichance o+ horea beisn = Lo 00 L
V. TR % = T (fooes)
T C@ T. 44" A
4 . T oA
2

/Jj—s 1\04" ,),\,\L \/ [— e /H\,,} \S M\Q T\U\JN’/\/ ‘H*b (.ou@\\’ S. s(\ée eJ\IeA V’\a \r\w) o (asxfwl\ce,) aou Me& a .SPQ,Q
oot o} ol o Rill ¥ w\m\ co d&a be ot Jucel] oo Z\\” wa ﬁe



Ohwie Codoheer. (VotT)

N

*
Shm

R = L = \[)_ C-el\&\/ (\M f@(5\’d"\ce wile N '.323 ‘(E).>'\'>\/°‘($>
L

-t

|
L fF=-—- | ‘\'z
! I V. 1T R
. wl 7V
Nof\ O\N‘\V. Co‘\g uc,\'oxlst’
‘ 2 'H\e,(m \'o\l QQ,\S\' < \l/
b T 1 Cu \owf‘e/v} Lml\os (\)myywe /]\ ) I A S g: i; \L
e Yo 4N, T ' T
| 1 T, N
- | . A
S | MW, T Ry UT- N . R
X o
vl \ll 7V : \ \, Y
L\s c\,ue,,\} »[,ow$ XLQ M()MJ\NC indleore, Qe,,«\ua\:o/ ‘:7/ %«w,\,\, 5\3{5—
et >\'~«\<e LJ&Q e NS M\ﬁ ’“-ucgalex L As +mf'1\ R\ ] 0&5(9 o> o~
beads fowerd v “«JA +wf~l/ Pretmesnee

ﬁc(wu(& broos

N
Knee Jo“'aae,

( {a‘m(c& "o Wi

Hede i ofwl

T

KA

v



s
o
=

f‘me& (wis\'o(

Sk dn

) e
) e
;> #/
3 —

Vool teschon /f(r\zcs‘h}

L\a"\} j@f@(&aﬂ& ) 03'11{\"0‘/
Ao | N\ Weray v LR incleore, '\\’s (e»\s\mcc &ede»w
A_g \\a '\l\‘e/l\és'\s eV\ LOQ o\e,dfﬁbe))) '\\'.S (C/S\-S\w(\CC inefeshed

’Wu m'\s\' oV

Aé +m€w}o¢b '\vxdco\m) {vs (c)ﬁ\s\wﬂﬁe Dcdcma.
As Jre/m()w&oﬂa Qec(ew,e») {vs (c))‘\g\;,.,(\ﬁe, nol@oher



Q. ‘/\IM 1S o Po,(m& c:aN\(J’{@'k?’
Mg, 2 SL  hoie R—«N}h ane c_ct\*\ec}fc% a<{DsS co«y\ o\'\l\u

i T
— 4 — > | S
1 T
L
I >0

Q. N‘/\,} S o Selie) CD’(\{\((J’\‘O‘V\_?

Aws. lf\\\*u\ ) sL onole %%'\9? e Cc«\m((t—s ohe a\\\(\e/ w\o&’\“vf (_\ﬂ(o}\'\mw&] oL &%Je e\ f"o C’\=w>
_‘:,_®7

T * z

T % Senon o ‘OMAXJ

ol
sl R o
. 2 2 2. D ;o QZ ane N\ SeMie»
‘—5—I:l— o) Rs ond Riy e Sesion.

Ty _H,_ R, e biunches wte i (L/Aﬂe)

T

R.

0oy o | b b

Q\ ERN Sedien N(H\' ‘HﬁQ cquN\vQ K .S W~ Fﬂﬂﬁ& LH\O_ Q\SO\‘\& ’ LI_PJ
(USA’M\Q_ Q—% ﬁlé (3 e me les«sme c%Q %({5 ™ sevien Rb Rl‘\




\/o\l/w\e}e/(&—— O /Amw} enNs.— O

~ nersien “,(,\k\ae ~ meonolon  coied

M comed Y e - Moo comedd) i senien

b)) Whedes ot hewe o cesidomee T3 eeders Rate e cobdence

R, il- 4 £,
R,
Re-va
~ | > Q‘:O => \/-’—IR
B — Voo

=T 8= oo5N.TR . Ta_\_/é;_}[,:o
3 hore 0 o ; B hore 0 o
oo WY v et Pae e A wolheeker DoAY e 6one Lidace b cniel Vel wendel estnce
- Se M Prete ie o \,g\xraade 9(0( el SSS MN“E&@(



fgm@ (sl oo

m 0 -

(T 4974\)
/@\

f2\ % Ql ode W Sedied

— Cuﬁgj\\' (W«\S Soni\g
Torad Voltage Su ndivido) oo
- )o\’o& \X’o\% Y S(\{_ J&ﬂ% '\& C& a& &(‘de»
\/1 - \/( + \[2 ¥
—/I;\’p& (eb’ls\mce L= QT = \Q\ ¥ Q,, ool - .-

Vi e

1 = Vi 203 =0
av . \ _ n e
CA €e '03“6"‘\ = Ndlecden \\W\’k\ >

g,\)&J C’\qu?\’e | -

- \{ H’A’\ e soane 1~ Q,x,\ﬂ(&
AT Sfow cuue»\ s He som J\Mt '\J\(&‘\J\\SUA cotl eas

— < I,—\-l

¥y

- /‘;g'j (CJDQbecMI\Ce'." ___!___ = ‘ X __\_‘l" .
\ Q?—

-\

Q’f: l —\—A_»\—,,,
R, R,

i N L 3Y
3V CA ‘of\k&(cﬂ\:— FV@F&% el e CoUeA!'j




D&(\xrjf'\df\ u% (c))x'%\'aw\fe N SeNien.-
(NN (N
3 R, )

Voo Ve, - Y,

T ke () (740 4 (T 4R

&"’f 'Q\»\—Q, z]—Q%-»__

D&(\mjﬁoﬂ g)% lemitbme ?W&L).,

A2

>
T . R

| =
v




E%(c&se ?q:/l L

LA I Qi, Cmf\c_(} o~ %\Xr/\e}e// b 3'\46 PD 03 KL {@'\S\’o\(?.
(& s
||'__J Q1. Comec)v o\ w«)w \o ed'\\le, c_u%(emx/ gbkh \:\mﬂ\eﬂ& \w?/)
1S A m
Q..?- T\"L \0"’“€ "Oﬁkon %\/ )fb SVU-H\. s\ . N\\ ‘\’ '\\)u\ oA WA /ﬂqg C;\{LQ\\\(')'
Vi o T o R, \LE@\
\ = (1) %
L - T « GH\*%) \/cc\>s\/
T'r = ,_\,l_\ = ISA (W\Q, ‘oNV\P "\’"\\ "\O\' '}\)N\ o\
1S
Q“l. /]_\"t c_'\(wﬁ‘\( 3\’ e\ E:\/ GNL \\‘o\)‘{. C&u\o&e /H‘L j(bm A/v( e M Y’\o@& ”""&M“‘L ‘,.;o\(\« Qonq, NNV
, S | \
Had J\a‘a& \ N J
V=»—— = N<: T Q'r
TT; L@I = QT < BN * @oﬁéc) Q ¥ b _
NE . SHo O N D 24 M = GHR el

Qs‘ [/\)\& wmk\rt \onlkf\ &M TN N\O\f\ﬂ C\'\u\’&z_ Acd0SS m 2, 5 Jebas\-bl gb/ & Loof 7.
R- S5Moo W. V.®
W 2 (15)B) « See = 213e0]



Eﬁeﬂc&se ﬁt ):/

T);\\V\ k‘-’ \&5 ’H\L WCv“ow\“& c'(\/c,o’\\(\.’
—®
@) ”R i Q N\'\a} AN s\\o{\f 7,
Ve o g (g
/ —_—
1 = oo

@. jo\w\ c_\ose» Sf\\m 5\,,\«&\ ()@%:Jr w\\J L\a{)‘)eﬂ\s?

Ans. “\Q’ \MP 909» i\c} \’U\H\ o\

Q. Co«q\' 63’\&\5 c'\(wl\f, /\/\w \Io\&d\e}d M\Q MW‘E&U N\os\' z\‘we, )1—1, \{o\X’b&e, wt& cufwl&' d% e g\\mw& \MV\‘D
‘
f;R o
L/

1 -
|




g

e g

-
O FS ¥ A A
N, . 30N
I,
\/T=- Tr < K5 %&w&\’l R - y) =3
LeTe 2L\ &N\A\l R . 2T
T«:}_%_:\7.\y\b\ \Q/\ _(f\— —“+ L—S‘
2.\ S 7/
A - Tl
Re = 20 0
D, /o) o Gendn 2o V...
\/- TR > V- TR
L. L (7 Vo e )
- ( V. A
L. suA. A
v
V. TR
Vo sMMxd
Vo 151\



@. g«& A‘,'X‘,\‘\B\L\a.\ug.\\/, \] \/ \/“l\/é .

l)\ 2

o Vo TR
B ICL\B
V. TR T-
G C_‘é_ L..25h . A,
Vo 1y oV, 2, V. TR
V. TR N



Y
Vi v s R A\
A i 5 A Qf}’(—"’/y\- =2 0
L= Ty« (242412 59
) (2@ : Sy /‘_ \ l . \/)_(: o.i"\g ﬁo\
J.T':- O%L(SA 8 g : |
‘ Vy= 7LS VY
Voo T, e V.1 R \,. 1 A
RS 1L L= T (%) < \ll St
FAN T
G - T \,: o.3MS )
3 < O * \l —'D%HS% L
’1 FaN 1 ( )

— 3:
T.o2030N A R S VRN



E@c\n;g& Powxz/( ow\& E/\ p: _A/;\/(;L

e/(i)v&,——
P /M/\\— P»(bt
- %\ﬁ Vo o WL V@ .
T Q E. TVE « BE- TRt “ -Vt
P. A0ka@)
: J—s 'ux' ’\A\L \fo\¥ - QQ((Q’\&— K:\\g ,
. V(_&_@;% P.TV| o ﬂﬁ/_
&" \lE = LVt \'we_ IS ,\\So la\v‘dch-u lé\\\\
o The)  V.1R
P. TR o
T I-\V
P. 1V I- Y
SR Y
R
V. vt e




w18 qp22 g6 12

6 (a) Define the volt
IFsSoo\c/c.po\cmls
--[1]

(b) A battery of electromotive force (e.m.f.) 7.0V and negligible internal resistance is connected
in series with three components, as shown in Fig. 6.1.

Fig. 6.1

Resistor X has a resistance of 5.20. The resistance of the filament wire of lamp Y is 6.0,
The potential difference across resistor Z is 1.4 V. \(
2 Nq = Ny N, # V2

’j,(éﬁéf‘(é}—r |
T..5A

(] go Al2]

current = ...

(i) Calculate the current in the circuit. >

®© T-M-T(g2+
I:_ ng\

(iiy Determine the resistance of resistor Z.

\{:X‘Q => ___\,i‘-—— = Q
o<

resistance = .........
(iii) Calculate the percentage efficiency with which the battery supplies power to the lamp.
2
" - Pinlnb e g2R oo = 69«6 Lo
P b\& \)«h’&( -
{ ™ C 0 5Y <7
-/

)75 _______________________________ % (3]

efficiency = ...............L.

o (%2)

(iv) The filament wire of the lamp is made of metal of resistivity 3.7 x 10~7 Qm at its operating
temperature in the circuit.

Determine, for the filament wire, the value of « where

_ cross-sectional area
length

=0 -1
Ropd 5 A7 o e p - 3Tl

o G
A R : R élx\c;&

o= é2$\6$ m [2]

[Total: 9]

1}

i\
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(i) Calculate the resistance of resistor R.
s18 qp21 q6 i

R. . 4s -2
6 (a) Define the volt -
_________________ \)O\)\e,,/CW\OW\IO[ﬂ ‘/ o ,2)/\

(b) A battery of electromotive force (e.m.f.) 4.5V and negligible internal resistance is connected 7 S SL

=

to two filament lamps P and Q and a resistor R, as shown in Fig. 6.1. F

A
DA
|_4;51'jr 1: | % \Bz\\’ resistance = ............ 7’3 _____ 57’ ___________________ Q[2]
R~ e

= —_—
; (iii) The filament wires of the two lamps are made from material with the same resistivity at
their operating temperature in the circuit. The diameter of the wire of lamp P is twice the
diameter of the wire of lamp Q.

Determine the ratio \,J’\{c_ Q ‘/\\ We P
T\{ = T Q /‘\ length of filament wire of lamp P ‘)9 J)

length of filament wire of lamp Q 3 Q 9
R. o) o Ao AR = A= TX <K . f
a7 A il i\ 24
The current in lamp P is 0.15A. Y J"f QL S
The I-V characteristics of the filament lamps are shown in Fig. 6.2. n 30 l$

_&;,_ ’\T(}&B,L\%.T 'n’&zﬁgo) »’%}:‘g\g\% % gé T S e

0.20 SL <
e Rp. 21 - 1 g “p T¥cde 3o
IA i . .\g L(
0.15 rafio= ... 2 ...................................... [3]
p (iv) The filament wire of lamp Q breaks and stops conducting.
= Q RQ -~ 2,7 < 50 ‘jL - LSy .
0.10 -—" State and explain, qualitatively, the effect on the resistance of lamp F.
°\ \
0.1 ~ o ° e AL\T _____ el \WQM««:&%KS/H*%%Z _____
A : s : ‘\“M7’H\W‘C\So\]fﬁ eA/CU“@JV)ﬁWw](/\
0.05 ., o
g Pﬂg)ﬂ"’{eﬁﬂﬂ\\fa(&\&omq’—jgo _____ SACLERXEN v
A7 mm (2]
0 =
0 1.0 20 ).130 4.0
Viv
Fig. 6.2
(i) Use Fig. 6.2 to determine the current in the battery. Explain your working. M
%A’\\ \aﬂ‘\eb w'\\\ \lvwe Sore Q & S H""SJC’\’P {’J

’—,: O\g A OOO( — D'ZHA

11
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hhoff's first law.

(b) The variations with potential difference V of the current I for a resistor X and for a

semiconductor diode are shown in Fig. 6.1.

15.0 I
12.5 .
I/mA resistor X
10.0 {
7.5 ]
't diode
50
2.5 .
et
ﬂ 1
0 01 02 03 04 05 06 0.7 08
ViV
Fig. 6.1

(i) Determine the resistance of the diode for a potential difference V of 0.60V.

Q; \ = _’O’C = gO
T 7548

resistance = ......ccccceeeeinee e e i Q [3]

(ii) Describe, qualitatively, the variation of the resistance of the diode as V increases from
0.60V to 0.75V.

(c) The diode and the resistor X in (b) are connected into the circuit shown in Fig. 6.2.

-

9.3 mA Y A
.5~ X

c ot [
oA
2

A3 -7s-1.8mA
Fig. 6.2

The cell has electromotive force (e.m.f.) E and negligible internal resistance. Resistor Y is
connected in parallel with resistor X and the diode. The current in the cell is 9.3mA and the
current in the diode is 7.5mA.

(i) Use Fig. 6.1 to determine E.

O-GD«I'O.%

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

(ii) Determine the resistance of resistor Y.

V. TR
o o = Qﬁv\\op% iQa
QV Soo

resistance = ........ SOO .................................. Q [2]

(ili) Calculate the power dissipated in the diode.
P. zV \
- @.?x [é‘7’> (0' c
3
- L\S < 10 -3
POWEr = ......... H-g*l\]o .................... W [2]

(iv) The cell is now replaced by a new cell of e.m.f. 0.50V and negligible internal resistance.
Use Fig. 6.1 to determine the new current in the diode.

EUNEEY =l e e mA [1]



N (norder o] edend & N= 0V

Q-
Q.

_,>N; K*AX&

Ne.
v AeY we

Y

I. o -

At

Cd\S\’
A

T
Q(L*A%&*L\

J¥

. Dw;\ra(g;_ No u}) echons (ex w\'\kﬁ vo\oW\éi (cms\rm)( Cv( . w&'ex«(f&\ [U M—L W 5}

= f\xAvwz*kﬁ

A

- "\d\l\f\\rxe_

;L> Qﬁu— ve}\oci\fa JXJCJNJ\S
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tate Kirchhoff's second law.

(b) An electric heater containing two heating wires X and Y is connected to a power supply of
electromotive force (e.m.f.) 9.0V and negligible internal resistance, as shown in Fig. 6.1.

9.0V
o O

2.4

-LSA  wire X 2 H
] B

Q C wireY T\J - = 5

Fig. 6.1

Wire X has a resistance of 2.4 Q and wire ¥ has a resistance of 1.2 Q. A voltmeter is connected
in parallel with the wires. A variable resistor is used to adjust the power dissipated in wires X
and Y.

The variable resistor is adjusted so that the voltmeter reads 6.0V.

(i) Calculate the resistance of the variable resistor.

L o
Ky~ (35712 o 8o L

TJ. V. 6 _ash
2 o

K:.__\_/__: %
1

resistance = O’L(Q ___________________________ Q [3]

(ii) Calculate the power dissipated in wire X.

PN & (¢

p—— 4 - -
—_———

R oxn
|S

PENOE =i s sy s e WY

1.20 Q —

(ili) The cross-sectional area of wire X is three times the cross-sectional area of wire Y.

Assume that the resistivity and the number density of free electrons for the metal of both

wires are the same.

Determine the ratio

" length of wire X Q: ?ﬂ =S K. &.

length of wire Y &
\

@%@90 Q/W)

—r ,

T

5 average drift velocity of free electrons in wire X

average drift velocity of free electrons in wire Y -

é o [2]

-:_f\A'\rﬁ i = L - "”
J- L ‘ra n DA e Ax A x e
m; - 1 ﬁfﬁ*ﬁ = ﬁ2<~‘-

,(dilx;é )

ratio = ..ocoevennans

5 3 (S)

0|7 [2]

o \ L
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(a) State what is meant by an eleciric current.

Fig.6.1
<PpPr

I'is the current in the wire, = N

n is the number of free electrons per unit volume in the wire,

v is the average drift speed of a free electron and

g is the charge on an electron.

&1 \+

(i) State, interms of A, e, L and n, an expression for the total charge of the free electrons in
the wire.

Q; _________ Dol L\vi&*?- ___________________________________________ [1]

(ii) Use your answer in (i) to show that the current I is given by the equation

xAmM

I = nAve.

1. A)Q Al ash « &*65
I ( T

N A,orxe

N S Poon? %

(c) A metal wire in a circuit is damaged. The resistivity of the metal is unchanged but the cross-
sectional area of the wire is reduced over a length of 3.0mm, as shown in Fig. 6.2

t

. J.0mm ;
| damaged length I
| ged lengt —
current - S, 0694
0.50A
| E—

cross-section X

he T8
i

The wire has diameter d at cross-section X and diameter 0.68 d at cross-section Y.
The current in the wire is 0.50A.

)
cross-section Y I—\ _ T L A _’—on.g\l .
Fig.6.2 { H

@—;‘QQ_ ‘k*)\,’\&

(i) Determine the ratio

average drift speed of free electrons at cross-section ¥
average drift speed of free electrons at cross-section X~

. T . 1 - T
b - T A T T he
nhe T Ay e N P
d \ A ;/L,ﬁ B
= __L— ~ ﬁ_*_é_ = AAr = 7(
raio = ............ 4. -\ ...................................... [2]
(ii) The main part of the wire with cross-section X has a resistance per unit length of
1.7 x 102 am™. Re _\T L\

For the damaged length of the wire, calculate 1"

1. the resistance per unit length,

R;_\;z-g_ = __@«_\:_\?’__ = |-7*L\O—l: i‘oe"'

A LA m&l 2

R - \.77&\0131 R o (7o
/):% AG L)Z_X’ T/xo @ *X 0 &

resistance perunitlength = .................. 3. GX\O .............. om™ [2]

el e (0 23

P 27T xls®

2. the power dissipated.

P. T"e

(iii) The diameter of the damaged length of the wire is further decreased. Assume that the
current in the wire remains constant.

State and explain gualitatively the change, if any, to the power dissipated in the damaged
length of the wire.

As%kétwmﬂ}w _____ decienrern, e s sz&d\:)\ A€o

Jy(twlcgedfm o/‘\& S o‘(t-b '&x\s(m\«e | IN{CoNED-

W\&gouw\mlbo\r\dcmm ..... P ....... J. ...... R ........................ [2]

Co 06\'

R, ) M
Al

i
LAp. £2an g

(A
\
TP o R Dé—y
1%}

[Total: 12]
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(a) The current I in a metal wire is given by the expression
I= Anve.
State what is meant by the symbols A and n.

A: C‘e::.S 56()461\»3 of en

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

(b) The diameter of a wire XY varies linearly with distance along the wire as shown in Fig. 7.1.
0TS X

X
current [P \\‘\;\ g ‘gument N n ANve
drift speed v, M/_/‘u e v - ﬂ \ OL __‘
Fig. 7.1 A A D( \
N\y J /)(.}-'

There is a current I in the wire. At end X of the wire, the diameter is gand the average drift
speed of the free electrons is v,. At end Y of the wire, the diameter is —.
: . g ‘ =~ vl |

On Fig. 7.2, sketch a graph to show the variation of the average drift speed with position ,“- 2 2
along the wire between X and Y. A o\
S5v, ”\
Lo&)\f
4v, 8) LV D( |

N\

3v

: v 2 2
w K

A N

speed ) y
2v, e \rl 4&1 - Vq _g’\% Vi M: \)—"\oj-zgl ﬂ%
VG
L&y, &~V
v m \r){, f = Vy &~ %
)/(

position along wire
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s19 gp21 g6 14 Use Fig. 6.2 to:

6 A battery of electromotive force (e.m.f.) E and internal resistance r is connected to a variable () explain how it may be deduced that the e.m.f. of the battery is 2.8V
resistor of resistance A asshowninFig.61. () ot Nioentisinn Nz € DT, e eonsee B A0

; \|‘ E 1 r i emq’covk\%?vm ______ b 3“&‘3—\ ...... &«.&&(}k, ______________________ 1]

(ii) calculate the internal resistance r.

I vy - = 0,7—2,% _;7 au \\/(

R
il 1 NL

Fig. 6.1 (d) _The battery stores 8.2kJ of energy. The variable resistor is adjusted so that V= 2.1V. Use
Fig. 6.2 to:

The current in the circuit is I and the potential difference across the variable resistor is V. 1 .
(i) calculate resistance R

(a) Explain, in terms of energy, why Vis less than E.

\/s\@”)ﬁw _____ 2 MM\G"‘\YB _____ \ $V‘~’>\“’§N\\d"‘~}°"‘& R: iﬁ- = 2\ = J’\Z
{%s\’w“ _________________________________________________________________________ dl ... [] L 0-S = oo Q1]

(b) State an equation relating E, I, rand V. (ii) calculate the number of conduction electrons moving through the battery in a time of

.......................................... af—"j—-‘/m 15 . Ab Q: Ne

_ @ 18
(c) The resistance R of the variable resistor is varied. The variation with I of V is shown in 6-S = N C\Q"&\D ;> 5\ )(\D
Fig.62. 5\ R =oS 7§(_\5 ) "
é‘)z'q:g‘nr @ - O,S—C__ number = g' ...... RV e [1]

v

—
\l - Q—‘ 5 L - € (iiij) determine the time taken for the energy in the battery to become equal to 1.6kJ.
Vi N (Assume that the e.m.f. of the battery and the current in the battery remain constant.)
2.0 - 3 . oy T &

P AlL.-
T = ME. TV

2 . BE
At - AN (g2 210« o= =1
3 P o-g 7\2'%

0 0.5 10 1.5 20 2
I/A g@ . sk xle X
S A v&\

time taken = ............7.... e IR s [3]

Fig. 6.2
[Total: 10]



(d) An ammeter is used in the circuit in {c) to measure the current I as resistance R is varied.

Fig. 6.2 is a graph of R against 1.

w20 gp23 g6 I 65,62

6 (a) Define electric potential difference (p.d.). g ."\ﬁ’

et dore. fed_omt. &\M‘j {\go(\\la\wa RIQ 7
CA&\*&}*WM 0%&4%9})@\@« \3 " 4

(b) A wire of cross-sectional area A is made from metal of resistivity’ o. The wire is extended. Q

12

PN

—
=~ M
T —

("

Ry

L
r +C

Assume that the volume V of the wire remains constant as it extends.

Show that the resistance R of the extending wire is inversely proportional to A2.

£
¢

Q: /Q \/: &*L\ p -"

Cad

\
l -1
(0y-09 TIA
Q. o : L Rl v ”
= _pv sk N ode €Ny %
P\L f [2] Fig. 6.2
(c) A battery of electromotive force (e.m.f.) E and internal resistance r is connected to a variable (i) UseFig. 6.2t .deten-nl'me ,the power dissipated in the variable resistor when there is a
resistor of resistance R, as shown in Fig. 6.1. current of 2.0A in the circuit.

i----E-------;___.. \/_ q OS Af\ P: T,Z VQ

B ! i P () .S M

"R
(ii) Use Fig. 6.2 and the equation in (c) to:
Fig. 6.1 i ,
1. state the internal resistance r of the battery
The current in the circuit is I. C
_/—( c to- ) Q
Use Kirchhoff's second law to show that F2 i R R £
Q- (E) " 2. determine the e.m.f. E of the battery.
=(3F)-r

\
O
<

- ),\ ~ (——O.Q
0-§ —o

1 e
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1

Three cells of electromotive torces (e.m.f.) E,, E, and E, are connected into a circuit, as shown in

Fig.5.1.
T, 11
Ay
1 E

Fig. 5.1

The circuit contains resistors of resistances A,, A,, A; and A,
The currents in the different parts of the circuitare I, I, and I
The cells have negligible internal resistance.

Use Kirchhoff's laws to state an equation relating

(a) I..I,andl[,,
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(a) State Kirchhoff's second law.

.2

(b) A battery of electromotive force (e.m.f.) 5.6V and internal resistance r is connected to two

external resistors, as shown in Fig. 5.1.

E I_E;s_v“ | i E

Fig. 5.1
The reading on the voltmeter is 4.8 V.
(i) Calculate:

1. the combined resistance of the two resistors connected in parallel

&W:,L*" |’\ (g

W% 8

A

combined rasistance = ......coooeeeeeeeeeeeeeeeeiaenn

2. the current in the battery.

CUITENT = ...cccininenn 2l 00LL

(ii) Show that the internal resistance ris 2.58.
\/e = E - TI
He - s.C- o 32(¢)

(< L\'& ,_C)Q:,
.3

2.5JL

(2]

(iii) Determine the ratio
—2
power dissipated by internal resistance r = ’L_'_
total power produced by battery ' T \

é.’;l)zﬂ )_i_ ¢
6.5)5 ngg

= O-

(c) The battery in (b) is now connected to a battery of e.m.f. 7.2V and internal resistance 3.5
The new circuit is shown in Fig. 5.2.

: . 250 |
¥ l_5._E_V1 : :
] | ]
| » 1
1 1

NPT ® O
h — F—*1I -
| g W W e
tef
Fig. 5.2

Determine the current in the circuit.

7] -I0GS) ST(S) -
T

N
>
\

- O

= .20

e

[Total: 13]
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() Acell ofe.m.f. 1.2V is connected to the circuit in (b), as shown in Fig. 5.2.
s21 gp21 g5 %

§ (a) State Kirchhoff's second law.

501«\ v& 2.1 Y(g D Dade o 38 () 35 C&Py& E‘“‘r‘_‘_‘""""""‘é rY

X® Y
- [2 12V
(b) A battery has electromotive force (e.m.f.) 4.0V and internal resistance 0.35%. The battery is l A
connected to a uniform resistance wire XY and a fixed resistor of resistance R, as shown in ' i’*"

Fig. 5.1.
Fig. 5.2

The connection P is moved along the wire XY. The galvanometer reading is zero when
distance XP is 0.30m.

(i) Calculate the total length L of wire XY.

— 13 . L
uniform resistance wire
Fig. 5.1 \2 . o,go

Wire XY has resistance 0.90Q. The potential difference across wire XY is 1.8V. ( % Ao ?> - L. = o L( g

Calculate: |- H ‘;
(i) the currentin wire XY - i i S s
\‘ . ’);Q = > \ % = -L Co ﬁo‘x (ii) The fixed resistor is replaced by a different fixed resistor of resistance greater than R.
I = 2 State and explain the change, if any, that must be made to the position of P on wire XY
P g Q-O A [1] so that the galvanometer reading is zero.
(ii) the number of free electrons that pass a point in the battery in a time of 45s Q AN 2R ai /\LQ Vb\ S %\{ Xﬁg‘(@\b@b M\&

@ Tr Q Ao )[E&Jf& K)\% p(dw\\\\wc\oﬁew\g\k&%
5 :2 (L‘§3 N o Co ’”3 &%{TSW%MQ"\34\4\(\3\0&‘"’\\10\&%&&&\2\/
N <t N SO U .|

€ = G0 C ‘ C \on [Total: 11]

number = X [2]

(iii) resistance R.
V. TR
L. C WC s oo+ 'Q\
H .9 R SR A2 2 = &
R= ®7§ Q [2)
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6 (a) A resistance wire of uniform cross-sectional area 3.3 x 10-"m? and length 2.0m is made of
metal of resistivity 5.0 x 107 Q@ m.

Show that the resistance of the wire is 3.0Q.

R:% Y HEIOTEN
x"7
@3 @gS.oJL

[2]

(b) The ends of the resistance wire in (a) are connected to the terminals X and Y in the circuit
shown in Fig. 6.1.

___________________

uniform metal wire,
resistance 3.0Q

Fig. 6.1

The cell has an electromotive force (e.m.f.) of 1.50V and internal resistance r. The potential
difference between X and Y is 1.20V.

Calculate:

(i) the current in the circuit

current = O-L‘O A [1]

(ii) the internal resistance r.

\/(_-_ = E —-:\-'\/

|,2 < Lg— O’Ll‘/

r. L2 -\-S > v=o
_ oM 7S

@002 Q2

(c) A galvanometer and a cell of e.m.f. E with negligible internal resistance are connected to the
circuit in (b), as shown in Fig. 6.2.

f-:. (o)
Fig. 6.2

The resistance wire between X and Y has a length of 2.0m. The galvanometer has a reading
of zero when the connection P is adjusted so that the length XP is 1.4m.

Determine the e.m.f. E of the cell.

Ny

F . L4
Yo 12 <\ _o.gl"

-

2 0,8"‘

[2]

(d) The circuit in Fig. 6.2 is modified by replacing the original resistance wire with a second

resistance wire. The second wire has the s.ame.ten.gl.h.aThumginameand is made of the
same metal. f

The second wire has a smaller cross-sectional area than the original wire. A'Jl

Connection P is adjusted on the second wire so that the galvanometer has a reading of zero.

State and explain whether length XP for the second wire is shorter than, longer than or the
same as length XP for the original wire when the galvanometer reading is zero.

Aﬁ SA-Q o Con. chew:e/s, SfLQ. re;é)( 0.9 ’d“twwe
___Vr.‘._\_\___-'\c‘eoke- o\N\& So... ’n% \(&14\;& c&.&'@/e/\c.e,
Lacloss ‘V w\\\ «&So ‘N\we@e.. Le ‘W\xpw‘\\,\‘\f“C
XO L’3~ N\p&e. s\/\mf%&z 34’ .sawwefog‘*\/

. [3]
[Total:10]




