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Class 12: Physics 2" Paper (Chapter-3)

Current electricity

ecture : P-09
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Today’s Topics:

Kirchhoff’s Law

Application of Kirchhoff’s law

Potential Divider

Shunt and it’s application in galvanometer

Few symbols of components used in circuit

$4J 3 38383 33

Mathematical Problems
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Kirchhoff’s 1st law

To solve critical circults Kirchhoff's laws are us rather then ohm’s law.

15t law: The algebraic sum of currents in a network of conductors
meeting at a point Is zero. S

Zl — O Mode I In

0
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® - i+ T+ T+ (L +Ig) =0
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Poll Question 01

pisc
Which one is Kirchhoff’s 1t law? r ¢
. - . . ['}\,eome —» -
&?z R P P P =0 experse 5/
D)X i, +i,i,+i, + =0 _ ""_:5’/?
(0) X1y + 1,005+ 1, «n.i N
: : .. S o)
CZ+L+10O01,+...... =0 =0 \j -9
(¥D)FV
) Z iGN, +ig+i)...... =0 =0
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Kirchhoff’s 2nd law

2nd [aw: The directed sum of the potential differences (voltages)
around any closed loop Is zero.

. D> YE = XIR
= e, YE-XiR =
8 © @ g T
N@Dml | Gorane a2t
. ®]l'ov~.=E v w;{/ \ +51 + 1 ~30 =0
W S A= 10 3IR| 157230
T e 3 D > X 1= g
L= %, 78 DA—> -30 |
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Mathematical Example 01 on Kirchhoff’s 2nd [aw

Loop-1, Voltage Source-1

co 102 Step-1: "D or (,
30V Step-2: Kirchhoff’s 2" law
-1: &= k’

Step-1: 1 1

50 162 |o.0- KD

@ 30V 30Y

51¢E)L07 — 30 = 0 = 151 = 30 @101@51@30 = 0= —15/ + 30 = 30
o1 = 2amp ~ I =2amp v~
A &9 (20T clockwise g3 A [vro Aw| A &7 (2= clockwise g3 A Rt@ AW
T B (AT gHor- T A (AF TFOT-
—30V+51+10l =0=>1 = 2amp +30—-10/ =51 =0=1 = 2amp
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Poll Question 02

How much current will enter or out from the 6t branch?
)
/é% " ot 640 5&@
2\
(b) 3 out iz Xt

(C) 7 In
(d) 7 out
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Math 01

How Much current is passing through each cell?
—> >
6 5o ho. DABCD(D)

T“}—'IWW——NYF—ﬂ- A~ 01 e
T A @ _‘ 490 -0 ¥ ‘91{) v /O-C;locﬁ“()
Ab— P S5 53 = 7 Y=
loy 20V % "~
P
A
2\ B Af@@
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Mathematical Example 02 on Kirchhoff’s 2nd [aw

Loop-1, Voltage Source-1++

B8 5 jp2 .

D

loy 20V

ABCDA -

+5I+ 10/ +20—-10=0
= 15/ +10=0

S[=-—"=_24
15 3
I =-0.674A
—ve e direction I €31 2CACE, current @3 flow

BRI 2 |

or, W | g A @
OV 20V 3+5 =34

ABeBA T ADCEL W/% o
+10—20—10/ =5/ =0 SR
= —-10—-15/ =0 @

=>1=—-—=
15

~ 1 =-0.67A
—ve velue 93 meaning direction opposite.

N.B.: Current @z direction both case 4 same €t (<31l Loop (T=1(32 g=< answer same 2 S | o )Y



Math 02

Taking anti clockwise direction find out how much current is passing through each

P cell?
T 9V BI\ 30 C ¢
> - ceE D
& e 0 % I,O MI B 5#‘10’0
40 @ T @ "{10\/ +5"'ZI2.’2‘/4 ) #?;I\’\’?— -
- ' =0 = -
> U Ysv DI‘ 293 -2y ~ L’(IVJ” > 31,7 2"‘?»““%
? I\ E 11 ¢> 3 --CT -’L(II"O
-7
B 3 ¢ Ty =3 -0
T=1 45,1 >al T we g 1% .
S DN 5.=705 j
/EY\OAL ¢4 ’\ ,\/‘/_/ -\ B ’c/?’ - 9 .(gL\
2 *1‘51_:,,1 D 1o+, =-05784 T 7



Mathematical Example 03 on Kirchhoff’s 2nd [aw

\/
.o 2 ¥ e
1 \ :[ :LQr
T
0 = (0)%
4. "4 +
I N 2 L Q /519_
= GV
T AL
D E s F

B @32 E node «-
[=1;+1, ... (i) [z 15t law]
2fice (W6 ot Loop e | St wiieret o6 1

ABEDA Loop,

+2 -2, —5—-41=0

= —3—21; —41;, — 41, =0...... (i)
= 6l +41, = -3 ... (ii)

BCFEB Loop,

-3, +10+5+2[; =0

= 15+ 2I; — 31,

= 2I; =3I, = —-15 ... ... (iii)
Solving equation (i) & (iii),

;, = — 2 = —2.654 amp

[, =% =3231amp
“1=2=0577 amp
26
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Use of Kirchhott’s law in Wheatstone bridge




Poll Question 03

If R1, R2, R3 are 5,2,15 ohms respectively,

to attain equilibrium how much resistance is to be applied on the 4™ arm?
% & i

SAE
(a) 3 ohm <
S
(b) 4 ohm y» ;
o ¥
(c) 7.5 ohm g = “o

/c/@”)% ohm 133(‘? "
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Potential Divider
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Poll Question 04

N 2 G o
¢,U\Q’ 17 &
Find out value of R. Q\\]/ _gtN
Wi v 9\373@
A s
%Ohm “ w ' 7/\9\1 6\/
B 3
(b) 4 ohm &’5% | NV, x Vg 5
(c) 5 ohm ' "sov=E - % ;1
)\
(d) 6 ohm ¢, =T Ny
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In electronics, a shunt is a device that creates a low-resistance path for
electric current, to allow it to pass around another point in the circuit. The
resistor of very low but accurately known resistance, is placed in parallel
with a galvanometer, so that virtually all of the current to be measured
will flow through the resistor and keep galvanometer safe.
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Math 03

A galvanometer of 100 ohm resistance can safely measure 10mA current. How we
can measure 10 A current with this galvanometer?
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Calculate current flow through each cell.

In figure, E; = 2V,E, =3V, E; =4V, r, = 1Q,r, = 1.5Q,r; = 0.5Q,R, = 2Q 8 R; = 3(.

|40

ACBA =1t [o%{tzra [S1 o1 2ol S 11,

Iiry + LRy — I, = E; — E,

2Ly +Ry) — Iy, =E; —Ey evvev e (D)

ADCA e~ fofeees [STa o1 eiel w413,

I,v, + I3Rs + I35 = E, — Ej

w Iy + (I + )Rs + (I + I))rs = E, — Ey
~li(Rs+13) + L,y + Rs +13) =E, —E3 ... ... ..

[ I3 =1 + I;]



MATH 04

FAeet (1) @ (if) @ TFRTEN AT A3,

L(1+2)—1,x15=2-3 Here,

qT, 311 — 1512 = —1 El — ZV, EZ - 3V, E3 - 4‘V,

QT, 15]2 — 311 =1 (lll) = 1Q, r, = 159, Ir; = OSQ, /
% Tg9 - DR

92 [;(3+05)+L(1.5+34+05)=3—-4 | R, =20, R: = 3Q. = 3

M, 3.5l + 5, = =1 ... euv .. (i)

By solving equation (iii) and (iv) “\gsk)h 7&

A=—20 —

¥>&/11 = ——=—03214 AW

A1, =2 = 00254 9 ¢4
% =1, +1, = —0.2954 S’S\(\@p\/ \




- \/(;36 Calculate current flow in the circuit.

(b) If a galvanometer of low resistance is
placed between P and Q point, In
which direction current will flow?

b) 5
| O
S FE e B
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Math 05 continued

wa\J-)(,"' /(/

(a) Calculate current flow in the circuit.




Few symbols of components used In circuit

,’ | L Y ,
nk A (=) | —
Cell Battery () Capacitor
0502 (B = AANANNAZIE
Inductor Switch | =
Rheostat or
variable resistance Fixed

= 1 Resistance
OO O 0 ——

¥
Galvanometer Voltmeter Ammeter

gy
~J o

Commutator
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