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12 th PHYSICS

UNIT1&?2

IMPORTANT FORMULAE
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UNIT 1 - ELECTROSTATICS

1 192
qqz 7

Coulomb’s law, F21=
4TTE0 T

Electric field due to a point charges,
- 1 q N

" 4meo 12
Electric dipole moment, 13)=2qci

Electric field due to a dipole along its axial line,

2P

Electric field due to a dipole along its equatorial line,
= 1 P
Etor= 4Teo0 E
Torque experience by an electric dipole in a uniform electric field .

= =

T=PX E; 17=qE2a sinf

Electric potential at a point due to a point charge,
1 q

4TtEO T

Electric potential at a point due to electric field,
1 B#

4meo 12

1 P
V= — cosf =
TIEO T

P av ov, A 0v,  O0vqp
ElectrlcﬁeldE——a_-[£L+a]+ak]

10. Electrostatic potential energy between two charges is,
1 q1qz

4TEO0 T

11. Electrostatic potential energy between there charges is,

1 [‘h‘h + q193 + QZQ3]
4TE0 T12 T13 23
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12. Electrostatic potential energy stored in a dipole in an uniform electric
field,
U= -PEcos® =-P.E

13. Electrostatic potential energy difference between two angular positions
0 and 8! of a dipole keptinan uniform electric field,

AU= - PEcos6 +PEcos6!

14. Electric flux, @z = E. A= E A cos0

15. Total electric flux through a closed surface,

— Qnet
Q)E - €0

16. Electric field due to an infinitely long charged wire is,
A
"7 2mreo

17. Electric field due to charged infinite plane sheet is,
o

~ 2¢0

18. Electric field due to two parallel charged infinite sheetat a point
between the sheet

E= =

€0

19. Electric field due to uniformly charged spherical shell of radius ‘R’ at a

point outside the shell,
1 Q

4meo 1?

20. Electric field due to uniformly charged spherical shell of radius ‘R’ at a
point on the shell,
1 Q

" 4meo R?

21.For a parallel plate capacitor,
Electric field, E=-%
€A

L d
Potential difference, y =24
€0A

. €A
Capacitance, C= "
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22. (a) Battery is disconnected from the capacitor and a dialectic is inserted

between the plates,
Vo

Qo Eo
= — E =— = —
Co Vo ' g g’ C d

£rE0A 1 Uop
=" Up-=- ;CoVoz , u=-"2

&r

(b) Battery remains connected and a dielectric inserted between

the plates of the capacitor,
__ ErgoA

Q=5Qo , C=£&Co, C="2,Uo- —C,VZ , U=¢Ug

1 1 1

N . 1
23.Capacitor in series :—=— +—+ —
Cs C G G

Capacitor in parallel : Cp = C1+ C2 + C3

24. Two charged spheres connected through a wire,

— a2 _ —
= Q=q1+qz, 0171=037,.

q1
1

3= Q[——]

T1+ )
25.Invan de graaff generator, maximum potential difference created,
Vinax = 107 V.
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UNIT 2- CURRENT ELECTRICITY

1. ELECTRIC CURRENT [ I]=> Ampere
1=2
t
Q => Charge ; t =>time.

2. INSTANTANEOUS CURRENT [ 1]
_daq
=2

3. DRIFT VELOCITY [ ¥, ]=>ms-!

Vy=ar u=> Mobility of the electron
a => Accceleration

7=> Mean time

E => Electric field

m => mass of the electron

e=>16x10"C

4, RELATION BETWEEN CURRENT AND DRIFT VELOCITY
I =nAeVy

n => Electrons per unit volume

A => Area of cross section

5. CURRRENT DENSITY [J]=>Am"?

J =

I
A

o=> Conductivity [Q" m™]

n.e?t

o =
m
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RESISTANCE [R] =>0hm [Q ]

V => Potential difference

V=IR

RESISTORS IN SERIES[R§]
Rs=R;1+ R+ R3
No of resistors connected in series ,
Rs=nS

RESISTORS IN PARALLEL [R¢]

1 1 1 1
— = —+— +—
Rp R1 R3

No of resistors connected in parallel

Rp==

n

10. TEMPERATURE COEFFICIENT OF RESISTIVITY [x]=>/°C

Ap P~ Po — o
xX= = To=20"°c
PoAT Po[ T-To] [ 0 ]

11. RESISTANCE OF A CONDUCTOR AT TEMPERATURE=> T °c

Rr=Ro[1+x[T—T,]] Ry => Resistance of a conductor at T°c

Ro => Resistance of a conductor at

Rr-R
=—L 20 some [ 20 °c ] reference temperature

Pl T-To]
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12. ELECTRIC POWER [ P ] =>watt

P=VI
P=I°R
VZ

p==
R

13. ELECTRIC ENERGY => Watt hour

Energy = VIT 1 Kwh= 1 unit of electrical energy

1 Kwh= 1000 wh = 3.6 x 10° J

14. INTERNAL RESISTANCE OF A CELL [r] =>Ohm (Q)

Sy &
[ . ] R => EMFof the cell

15. CELLS IN SERIES
| = n -

nr+R

g
a) [r>R]=>1 zT[Advantages]
b) [r<<R]=>I1=nl

16. CELLS IN PARALLEL

n G
| =

r +nR

a) [r>R]=>1 = nl; [ Advantages ]

S
b) [r<<R]=>1=—

17. BRIDGE BALANCE CONDITION [ WHEATSTONE’S BRIDGE ]

% - % P, Q,Rand S are resistors
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18. METER BRIDGE

The value of unknown resistance

¢ 1, ¢, =>Balancing length

a => Radius of the wire

¢ =>length of the wire

19. POTENTIOMETER

EMF of the cell
é =1rl

Comparison of the two cells

l
S

L
2121

20. JOULE ‘S LAW [ HEAT ]

H= VIt
H =I°Rt

21. ONE AMPERE

22. ONE OHM
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CURRENT ELECTRICITY

UNSOLVED PROBLEMS

1. The following graphs represent the current versus voltage and voltage versus

current for the six conductors A, B, C, D, E and F. Which conductor has least
resistance and which has maximum resistance?

Solution

According to ohm’s law,

V:R;R:%

- . DV
pe Ke e

-

51.91)3

EALNETTE 2 _eo.ws
&ape - =

l x>t e tmn e F?F’O.»A

- — = N
Mg 2=y rrvoa m ?mfcnm/&‘ 2=
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2. Lightning is very good example of natural current. In typical lightning, there is

10° J energy transfer across the potential difference of 5 x 10’ V during a time

interval of 0.2 s.

Solution
N=10%J:V=5X10"V:t=02s=2X10"s.

T o Son ) A s S Y cq- == \—\A-‘—‘s/& s

3. A copper wire of 10° m? area of cross section, carries a current of 2 A. If the
number of free electrons per cubic meter in the wire is 8 x 10%, calculate the
current density and average drift velocity of electrons.

Solution
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4. The resistance of a nichrome wire at 20°C is 10 Q. If its temperature
coefficient of resistivity of nichrome is 0.004/°C, find the resistance of the wire

at boiling point of water. Comment on the result.

Solution

Et: EbE‘*ﬂ(T-—T:Q—J
Ehp_— la L'L+ o oo lp Llc,t.- lﬁ-}]
Ree = le [ 1+ 0.832] = 13,2 .0

5. The rod given in the figure is made up of two different materials.

[ ———

[e— 25cm —< >

Both have square cross sections of 3 mm side. The resistivity of the first
material is 4 x 10> Qm and that of second material has resistivity of 5 x 107

Qm. What is the resistance of rod between its ends?
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Solution

6. Three identical lamps each having a resistance R are connected to the

battery of emf ¢ as shown in the figure.
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Suddenly the switch S is closed. (a) Calculate the current in the circuit
when S is open and closed (b) What happens to the intensities of the
bulbs A,B and C. (c) Calculate the voltage across the three bulbs when
Sis open and closed (d) Calculate the power delivered to the circuit
when S is opened and closed (e) Does the power delivered to the circuit
decrease, increase or remain same?

Solution

A) cURRENT |

K, TE:_:ELQ =

“Thine e F-Rm.fﬂ ANdL Conva cted

n Series, Rg=R, +Ry+Rzg.
E‘.‘.‘:: P+ R+R = 2K

SWide . s  opesn |

T = V/F?5 = éﬂ/g

K .

St s = loced

MNe = u.-r"?”'}--!'.m* _:F-P':""": muﬁz

L‘L'I-\J_-P c

I-= E’/:Z.E'_.
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AN buwl L= L‘Llﬂ\-\f:\“\—g i‘
Pt ana s e,
Swwitet. ix =losed’
A 2 = 2"";’“‘""‘) HIRS S W
Bot _‘:_- TERRR R Y - 5\91_.1._! .

A
LA, =
be caoaine S

Vel TALqn E

S

Swi et s SPean
I = é;/zz_
é//g},( ,1 = éf/s .
%/BR’LK 2 é’/?’
= 'é’/zz’“z = E”’s
e —elosea
- SLgEEE Tl
= é’/zkxg - %/2
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4) PowWER'

switel s open
e 18 o

Faz VaTa -~ /g é'/}'z

2
= § /ar
Fa = Pa * Pe [_Powu S Savuq

N . \
Spndedx o aloped |

7. An electronics hobbyist is building a radio which requires 150 Q in her

circuit. But she has only 220 €, 79 Q and 92 Q resistors available. How can

she connect the available resistors to get the desired value of resistance?

Solution
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ﬁw_}—&‘\n\_ﬂ_ é&—w!}(_a K= 152

R, = 220 5L P Rzz-i":]..’}__

=z .

F?1g'1'.

R+ Ka

Rp |7 28
299
Now , Rp R 3
—S AN AN

Rs. BRp ¥ Bz = BF +92

:?.5 = 1502

Therefore , parallel combination of 230 Q and 79 Q in series with 92 Q

A cell supplies a current of 0.9 A through a 2 Q resistor and a current
of 0.3 A through a 7 Q resistor. Calculate the internal resistance of the
cell.

Solution

1=09A;R1=2Q;1,=08A;R,=7Q;r="?

-, é/'?'—’_/‘— > % = T, [=, "’A—j

T é/e R S S = T= Cigait-22)

T E, + T, A = Tz Rz +Ta
s A i e A e, Wg, SRS
ATx, — T2l = T=2Ka -T2

- . T2 Ra — .

o == T el

S ST e e

e = e
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9. Calculate the currents in the following circuit.

Solution

i ' " onedion B .
Applyivg Kidehelt's curment Aole at juoneman

T I_?-:'Il—-I?*‘_{D

-T, -Tz~=0°
; . \ M)g :%)L- C_'n‘ps.lt}
Applying  Kidcholt s Veltage

Patth A BEFA, leeT, + 1o Tqg =15

1

lee T, + IBD[TI-'IQ=|S
lee T, +\lceT, —199I3=|5'

200 T, —lceTy='5 —> @
T closed pits BCPES,

Applying Klaclett's Vo Hage Hvle
leo T4 —loe Tg = —€

lce To —lee [ :rlx_r;_[ =-9

e T, —1coT,+100Ty = =9

2ce T, —lood, = -

—leaT, + 200Ty =71 -®

@,% 200/f, —loeT, =15

(Dx2 = -t + oo Ty = —18
AR
gf/org_‘:“

leo

=] |
Ig: ﬁ—:_l_._——lxlb %

,02
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10. A potentiometer wire has a length of 4 m and resistance of 20 Q. It is
connected in series with resistance of 2980  and a cell of emf 4 V. Calculate

the potential gradient along the wire.

GIVEN' $-Lm A =209

—_— ¢’

a'-'l-kv A_]-;?-q?'b-ﬂ--

E= 7

SpLuTIionN |
- PPy < — SRR TN
E #Ffective Remotania Teox o DA

\
Seuies C ontb MmtHan ?5 - 8 +A

Rs = 2p 4+ 2987

Es = ROoO 62~

I:é’/FE B “-/Boao’q.

Peteutial Aucp acAos FHea wine ,

V=TrR 3 V=TIA x Z¢g =

- L'ZZBDF
|50

11. Determine the current flowing through the galvanometer (G) as shown in the
figure.

I

) ‘rr’.\-
50 //Y?‘ 100
/NN\N %M\llﬁ»

10Q =
\%bl\ /\M‘:”ﬁ
15Q 200
i

[ )
c

I
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Solution

< \-r\or\). ) ‘ -,
SeorLvT® s et ol A"’J""‘""“’V‘ P .
A prely ins ki A e\t
s T e o
. v__)@
x = I, - T2 e
lo s . Pas?P,
Apply h\/\c\-\c“;#’ls VD‘ML /ﬂu‘¢®¢° P“
5I.+|0Tﬂ—I51’2cO-
=0 .
5T, +1cIj—\5[I»I,']
5T, + loTq -1sT+15%,=°
T=2A

>

=D
20T, +loTq =V %

2c T, +1oTq9 = 20 a@ '\WQESP
2 ' \ Ale For =ie s
Apphj kKiachett's Vo“\'ﬂ-‘}/"

o[ Tv - Tq] — 2°CT;+rﬁj o

==
—1oT9
lexT, —1oIqg —20TF, — 2013

| =0°©:
CD.%loI,—-L;cIj —20ol7T ']

—o-
loT, - LroZg —20 T ¥+ 20T
=0 .
T-24, 3zex, —kwoTa -~ 2epel
20T, 4019 =D _—?®
@ x3 > boY +20Fa =7°

- 80
- T
B x2 ‘?E_é T 1
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12. Two cells each of 5V are connected in series with a 8 Q resistor and three
parallel resistors of 4 Q, 6 Q and 12 Q. Draw a circuit diagram for the above
arrangement. Calculate i) the current drawn from the cells (ii) current
through each resistor
Solution

5v ‘_’“ 5v

Ba by

T-7

SerLuTionN

e SN
LiI) <CUVURRERNT ‘)8{"

S92
i Hueugh na b e N 2R
LD cURRENT é/i\'—'l;ﬂ—} I'—'V/K=z/b' R=122_, I-~= /x 12~

K=L7"Q"‘I=V/K‘_2'-l
P
i
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13. Four bulbs P, Q, R, S are connected in a circuit of unknown arrangement.
When each bulb is removed one at a time and replaced, the following

behaviour is observed.

P removed

Q removed

R removed

$ removed

Draw the circuit diagram for these bulbs.

Solution

5

14. In a potentiometer arrangement, a cell of emf 1.25 V gives a balance point at
35 cm length of the wire. If the cell is replaced by another cell and the
balance point shifts to 63 cm, what is the emf of the second cell?

Solution

GIVEM“ l.asv azg ? %lﬂ F/‘?‘V‘

—
- S

SeluTionN

(?
éfg_= éﬂ,‘_’__’?l-

- . Velt
2 2.25
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