., f)}

1

-

; ]
VExnmP"" 2l. Calculate the resistance of A tireyl
: .m, radius of 1 ¢ I tanaay | UAT Bluck ¢ -
10 4 phm-m, em and 10 ¢y in l*‘nmh Mook of Material of
v P, R
A EOEY
tion. { o
Solu Re p--
4
=10, 102 10%m 140
A r(10°2 7 ~ ahma
Example. &, metalhic wire i " -
N et "Ire 18 stretched to double its leng .
and initial resistance of the wire. S length. Find the ratio ot
V& o the :“‘“'!‘“

!] . .I- ll !] r * 13 » ~‘ 3
9 4 1 B (ta n

e

Remember the volume of wire does not change. So

Al = Avlr
gi\'en I'= 2!
r = ﬁ - A
: . 2l 2
If the specific resistance of wire material is p, then the resistance of wire before stretehing is
l
R=p—
PA
And the resistance of wire after stretching is
ln
R = p—
A
21
or R'= po—>
PAT2
Simplifying R = 4%{ =4R
0 i
r —
R

3.6 COMBINATION OF RESISTANCE

We can combine the resistance generally by two ways in any electrical cireuit.
(1) Series Combination : In this connection resistances are joined by end to end. Second

end of first resistance is joined to the first end of second rosnstm‘wm utg i
current ﬂowing in all the resistances remains Same but the putunlml diftference betweal

ends may v :
VAR . canias and V., V, and Vy are corresponding
Suppose there are R,, R, and R, resistances I 5eres plt A A
’ , U I es1stinees.
voltages across these resistances. Say I current is flowingin AR

In this connection
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nlli

« Vv .
- R R3

e AN

-
V> <=V, V,

Fig. 3.4

g to Fig. 3.4, if V is total voltage across the whole circuit then

Now accordl V=V, + V, + A (33)

Ne know hm's law that
We know by O gl ol byt Vi,
and V=1R, say
where R is the net resistance of the circuit.
Then from Eq. (3.3)

IR=1IR, +IR, + IR, 9
or [R=R, +R, + R, (34 §

Thus in series combination the equivalent resistance is sum of all the resistances joined ‘
in series. ;

(2) Parallel Combination : In parallel combination first end of all the resistances (To be
joined) are connected to one point and second end of all the resistances are connected to the .
another point in the circuit (Fig. 3.5).

In this connection potential difference betw
current varies

Here, I=I +1,+1,
Using Ohm’s law (V = IR) in Eq. (3.5)

een ends of all resistances remain same but

.(3.5)

(36 |

T V—_—

"8- 3.5

1
Be " N o
Tl L ROR R _g&ﬁ,
W8, the recine . T, TNy
1 ’ “u‘. reclprocal of g, net resis B
0 the sum of the re resistance

of the resist

“iprocal of 41
In this cag

¢ the net Yosistances. ANCes connected in parallel is &
X L Lhe ne resis v e o
resistance slance ig Smaller thyy, the

S g e : .\
Mallest Fesistance among the L\w'“&. :
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3.7 KIRCHHOFF'S LAW

- - D t‘ l

different parts of the circuit. The
f current among the ditier tp -
) of curre

- gtate that Soraan g
law st lgebraic eum of currents meeting 1
(1} The alg : &
- Ll % ts respectively, in the five conducm_
' ] re :
1oy 10,1, and i, currents ae
“or example (Fig. 3.8) there are i, i, SN ds junction is taken positive and currentg. ts.
e the } ing currents Vg towards )
For conventienally the incoming ¢ ) :
O OOnNVe X 11} .
ing BWay, Le., i, 1,, 1, are taken negative. So
‘:“s . 0 AN e b . ‘:, r

junction in the circuit 1s zero.

Fig. 3.8

hly*ig~i ~i,=0

or ll+13=l2+l‘+15
ulso expresses the tonservation of charge,

al differences along a ¢logeq loop in ap
‘ ‘uit the algebraic sym of the Product
i sach Part of the loan i

The first law

Y circuit is zero,

£’s in that loop.
ZzR = ZE
O e law of “anservation of energy,
Note . Wiy, % ing i =
Tl TVRED you are oving ip the direes: i E ;|
& €Ction ¢ t ; L s ol
KRG positive ang emf s taker o oD of Current,t the *Ction of current wil} be
of batrgpy “1 POsitive whep traverse fi,, Vo by v e Lo
3 Ay Om Negative tq Positive P‘lk
:‘3—“!‘ :lﬂ'al {iu‘g‘ }‘ ) ~‘ ) - . . ‘ Y ‘ "
o Fig as $ 98, let's gy, i Anti tluclexe directj,
. L 7 ’(J.LH P{;:’J{p‘t “hllL i & tdk n,
E LTI - 4 en ﬂegdllve for l()o 1
bl P E
lz 3 ‘:
P bin i '.”(3.3:[
B
# VOVi- W, = E, - By
& ‘L ;? v 4 :;J(, 4 ",‘ . 731
o 3
: ‘(891
¥ i i adas . . v
‘ W’:J ;m L»’h.lﬂ ¢ W chipgse the i g thog Cithe, ‘ £ by = b+ Lo 15t law,
i IR s g Honal fue gl thy Wheshiey o M
” A 4

\ Rad "
gy, " MMliclogkyy

but remember it o
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. stance

s _ Sareg nn d

3.10,ABC 15ap lel gram hang resistan:ec; Qe':te 3 to form a parallelogram. In i
D is a parallelo ,Q, - AN g,

vanometer G and AC is k
2 gal connected by 3 ey & and unknown S, B is connected with

Fig. 3.10

P, @, R and S are so adjusted that on passing K, after key K, there is no deflection in the G.
his means that there is no current in the diagonal BD. This type of situation in which there

0o current flow through galvanometer, the bridge is said to be balanced.

Applying Kirchhoff ’s [Krc] [1nd law for closed loop ABDA
i,P-i,R=0 .(3.10)
Similarly for BCDB i~
: I:IQ—I:ZS=O o
Solving Eq. 3.10 and 3.11
P _ bR
HQ LS
H
So, 'é‘ ]
4 bridge-:
unknown resistance by the thmb?gfder then the

on to find out the of the sam

This is the expressi .
g all the four resistances are

y S oted that if
Th point i o be oted 0220
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APPLIED PHYSICS-II

ridge for the determination of

50
3.9 METER BRIDGE OR SLIDE WIRE BRIDGE
d on the principle of Wheatstone b

WMeter bridge is a device hase
the resistance of a econductor. i
ed along a scale on wooden box. AC is joined by a L
own resistance wire (conductor)

AC 5 » 1 metre wire of constantan fix
wed turo thick copper strips. A resistance box R, and an unkn

shaj
15 fived like the Fig. 2.11.
R %
]
D

\ ¢ [y 4] )
’ R P g ' o o<

g ¥V F 50 Kk Pud ™)y ¥V VY- 7 1 3 LJ

\ s | iy} X (100 - |)—

\\ E K

{——(*)

Fig. 3.11
Soeey o Yhrough a yalvanometre G is moved along the wire. B is the null pointt. All

&
i

Aher srranyements are sccording to the figure,

hyhying Wheststone bridge prindple
r R

Q 8

Wlength, AAE 15 | cmi
”t ‘ v

Ve Sengtn of BC = (100 ~ |) em

s L s f a4

e know, resistance + length for a conduckor

e s
‘.‘/,’ ‘ '.l.,.,_ - !.‘
1 Wt 8

B= (100 - 2t

[/ T l
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Example. 6 Find out .
P the current in both the meshes (closed loop) of the following cirewit

Vw1

W"W\H *T AW
" 1 (rs Iy
Fig. 3.13

Solution. Applying Krc II* law in both loops

10

‘ﬁNW\N-'{T f‘""\\\“\‘
"G ”‘Z: G,

Fig. 3.13

x1+(; +i)x1=2 \;\,l'.,.i\
px 14+ (i +i)x1=1 RRRY
Solving these two equations

= 1amp, §=0uamp

/ J v value and divection
Now replace a battery having emi more than 2V. Say 3V and find the vi

fi,. Discuss the output with your classmates.
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3.11 fLECTRIC POWER
P Jeco '._\ Il”(‘\\"ll'
Jhen an electric curren 5 through a ¢ . o
whe rent is doing work. We know ) onductor, electrical energy

' 15 used up and we say
work is called power. So electrical power
: d as the rate at which electrical eNergy (s
alled electric power P. |

af cur at rate of doi
that € rpi o ate of doing
s the clectrical work done per unit time, [t ig dpﬂnos
i,',:uipﬂ“‘d into other forms of energy is ¢ 3
15t .

p - Work done energy dissipated
time

: -(3.22)
The unit of power is Joule/sec or watt (W),
1 watt = 1 Joule/sec.

We know that work done in taking a charge of q under the p.d. V is given by

W=vq ‘ -
And also q=it
where, i in the current in the wire and ¢ is the time.
or from Eq. 3.22

P=Viwatt «13.23)
Since, V=1 R, R is the resistance offered by the conductor in current flow then
P=iR ~(8.24)
Now combining the both power equations.
P=Vi=i’R
V2 RN
= E— 8.238)

Watt is a small unit so some bigger units are used. In domestic or commercial purposes
kilowatt unit is used
1 kilowatt = 1000 watts
In mechanics, the unit of power is often written in horse—power

1 horse power (H.P.)= 746 watt . h
1 f energy is consumed. So we can say that
done, an equal amount o \ : A
1 A?tually, Wl}er:hwil;i; it which electrical energy is consumed. \thn.:u\ o}octncnl appliance,
consume: polwetr TSal znergy at the rate of 1 Joule per second, its power is said to be 1 watt,
consumes electric

3.12 ELECTRIC ENERGY

Electric energy is the total wor .
to the total energy consumed in an €

1 i v ‘ il B :\\'t\‘\\\‘\ lt \.‘ \‘tlu.‘t
3 y e ect!'lt cur rent ina ls ven time \ <

Jectric circuit in a given time. R
“ ~ e @£ eie oy S VAL
is joule. The commercial unit of electric unmg{} \; tlx:« ey
* . . ‘ i’ AT » “‘
SI unit of electrical energy 1519 U.) One kilowatt-hour 1s th}= amount ol eloct e
(kw_h) or Board of Trade Unlt (B.T. . , ving & pOWCI' 1‘&1“"}! of 1 Kkilowatt 13 used it ;
ceh

. ian
consumed when an electrical (;plf\::—lh _ 1 kilowatt x hour

~ 1000 watt x 60 x 60 sec
_ 3.6 x 108 watl-sec :
1 kW-h= 3.6 x 106 W-s = 3.6 x 1084
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