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The weightage of the distribution of marks over different dimensions of the question
paper is as follows:

A. Weightage to objectives:

‘ Objective ‘ Weightage Marks

Knowledge 35% 41
Understanding 29% 33
Application 20% 23
Hots 16% 18

B. Weightage to content/ subject units:

Unit Chapter . No. of
No. \B Topic ‘ Hours LB
I 1 Electric Charges and Fields 12 11
II 2 Electric Potential and Capacitance 12 11
III 3 Current Electricity 15 14
IV 4 Moving Charges and Magnetism 13 12
5 Magnetism and Matter 6 6
\"%
6 Electromagnetic Induction 8 8
7 Alternating Current 8 8
VI
8 Electromagnetic Waves 3 3
VII 9 Ray Optics and Optical Instruments 11 11
VIII 10 Wave Optics 8 7
11 Dual Nature of Radiation and Matter 6 6
IX
12 Atoms 4 4
13 Nuclei 5 5
X
14 Semiconductor Devices & Electronics 9 9
TOTAL ‘ 120 115
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C. Weightage to form of questions:

Type of questions

Number of Marks Number of Marks
questions | Alloted questions to | Alloted
to be set be answered

Multiple Choice Questions (MCQ) 15 15 15 15

A Fill in the blank type (FIB) 05 05 05 05
B Short Answer (SA1) 09 18 05 10
Short Answer (SA2) 09 27 05 15

D Long Answer (LA) 06 30 03 15
Numerical Problems (NP) 04 20 02 10

‘ Total 115 ‘ 115 35 ‘ 70

D. Weightage to level of difficulty:

Level ‘ Weightage Marks

Easy 40% 46
Average 40% 46
Difficult 20% 23

General instructions

1. Variation of 1 mark in each chapter is permitted while preparing the blue print and total
marks should not exceed 115.

2. The question paper should be prepared on the basis of blueprint following the weightage of
marks fixed for each chapter. The questions mustbe framed to check the specific cognitive
level as mentioned in the blue print.

3. Questions should be clear, unambiguous, understandable and free from grammatical
errors.

4. Questions which are based on same concept, law, fact etc. and which generate the same
answer should not be repeated under different forms (MCQ, FIB, VSA, SA, LA and NP).

5. The answers for the questions should be available in the prescribed text book or can be
derived from the concepts of text book for application / reasoning / analytical / hot
questions

6. When a question carrying 3 or 5 marks is split, the sub question should be derived from
the same concept or different concepts of same chapter.

7. Only one 5 mark numerical problem has to be set from chapters corresponding to a pair
of consecutive units like [ & IL, IIl & IV, V & VI, VII & VIII, IX & X.

8. In part A [I main] 3 MCQ and in part D [VI main] 3 numerical problems of same difficulty
level must be framed to check higher order thinking skills.

9. Only one numerical problem can be included in each of the part B [2M] and part C [3M].
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BLUE PRINT FOR THE PHYSICS QUESTION PAPER [33]

S0 @ 9 9| &g
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I 1 | ElectricCharges and Fields 12 11 | v vV |V v
I 2 | Electric Potentialand Capacitance 12 11 | v V| Vv |V
111 3 | CurrentElectricity 15 14 | v vV |V |V
IV | 4 | Moving Charges and Magnetism 13 12 v |V |V |V | V
5 | Magnetism and Matter 6 6 | v vV |V
\"%
6 | Electromagnetic Induction 8 8 vV Vv |V |V
v
7 | Alternating Current 8 8 |v v v
VI
8 | Electromagnetic Waves 3 3 v v
VII | 9 | Ray Optics and Optical Instruments 11 1 | v vV |V v
VIII | 10 | Wave Optics 8 7 |V |V v
11 | Dual Nature of Radiation and Matter 6 6 v v
IX
12 | Atoms 4 4 v v
13 | Nuclei 5 5 |v |V v
X
14 | Semiconductor Devices & Electronics 9 9 |v |V |V v
TOTAL = 115 Marks 120 | 115 15| 05 | 18 | 27 | 30| 20

Note: Split type question [ ST] [1+2+2] or [2+3] or [1+4] or [1+1+3]
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Q. No. : 45 [ ELECTRIC CHARGES & FIELDS AND ELECTRIC POTENTIAL &CAPACITANCES ]

LIST OF IMPORTANT FORMULAE

Charge in coulumb (q)

=

Number of electrons, n =
Charge of electron (e)

: . 1
2. Force between two point charges in air, F, = .— (“:;‘2)
0

. . . 1 F,
3. Force between two point charges in medium, F, = pr— (q;%) = 8—:
0

4. IfF1 and F: are two forces acting at a point at an angle 0 , then

Resultant force, F = \/Flz + FZ + 2F,F,cos6

. . F, sin®
5. Direction of resultant force; tan a = [2—]
F;+ F,cos0

FORCE[F] _ 1 (q)

6. Electric intensity, E = 2

" CHARGE [q]  4mg,
7. Force, F =qE
8. IfE1 and E: are two electric fields acting at a point at an angle 0 , then

Resultant field E = \/Ef + EZ + 2E,E, cos @

9. Direction of resultant field, tan o = [ﬂ]
E1+ EZCOSB

10.Electric dipole moment, P = q x 2a
11. Axial field, E = — —22%

Z)Z

4megy (x%-a

12.Equatorial field, E= — —>

0 (x2442)2
13.Torque, T = PE sin 0
14. Electric flux, ¢ = EA cos0
15.Electric flux, ¢ = :T, [GAUSS LAW]

16.Linear density of charge; A = SorGEld]
LENGTH [L]
17.Surface distribution of charge; ¢ = $oxorld]
AREA [A]
18.Volume distribution of charge; p = —axoc (4]
VOLUME [V]

19. Electric field due to an infinitely long straight uniformly charged wire; E = pv——
0

20.Electric field due to a uniformly charged infinite plane sheet; E = %
0

21.Electric potential due to charge +q placed in air, V= - (q_)
41 r

22.Electric potential due to charge —q placed in air, V= L (1)
4me r

air

23.Electric potential in dielectric medium; V,, = " where K is dielectric constant

24.Work done in moving a charge, W = qV [or] dW = qdV

25. Electric ﬁEId, E = POTENTIAL DIFFERENCE [dV]
DISTANCE [dX]

26.Potential difference, V=Va ~ Vg
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27.Electric potential due to group of point charges, V = L (q—1 TR R R )

4mey \ 1y | ) r3
28.Dipole moment; p = q X 2a
p cos6

29.Electric potential due to dipole, V =

4mey(r2-a%cos?0)

30.Potential energy of dipole, U = — PE cos 0

31.Electrostatic potential energy (U) of two charges, U = L (w)

4me r

1 ( q192
T[EO

+ 4293 + q1493 )

r Iz 3

32.Electrostatic PE of system of three point charges; U = "

33.Capacitance of the conductor, C = %

34. Capacitance of a spherical conductor, C = 4meg r

35. Capacitance of a parallel plate capacitor without dielectric medium, C = %
36. Capacitance of a parallel plate capacitor with dielectric medium, C,, = Ao — ¢ x €
d
37.Effective capacitance in series combination, 1= Cl + Cl + -&=h cl
eff 1 2 n
38.For 2 capacitors; effective capacitance in series combination, cl = cl + cl (or) Cs = cclfi
eff 1 2 17 %2

39. Effective capacitance in parallel combination, Cp = C1+ C2+.....+ Cn
40.Energy stored in capacitor, U = % CVZ = %% \'& =% (0)%

Total charge _qqt gyt

41.Common potential; Vcommon = - >
Total capacitance Ci+ G+

MOST IMPORTANT PROBLEMS
C__________________________________________________________________________________

1. Two charges 10nC and 20nC are placed at 5m apart. Calculate

a) Force between the charges

b) Force between the charges if a medium of relative permittivity 5 is introduced.

c) Change in force between the charges

d) Force between the charges when they are brought in contact and then replaced in their
initial positions

L) uh ()

Ans: Force between two point charges, F = (4“8
0

a) Force between two point charges,

9 x 10%x 10 x10 ™ °x20x 10~°

Eq (1) =>F1 = =2 =72 x 107°N
-9
b) Force between two point charges; F2 = l:—l = % =14.4 x 107°N

¢) Changein force=F, — F, = [72—14.4]x 1072 =57.6 x 10~°N

10+20
2

d) After contact, q= (‘“;ql) = (

) x102=15 x 10°°C

~qq=q, =15X 107°C

9% 10°%x15%x 107 ?x15%x 107°
(5)2

F=81x10"° N

Force between two point charges, F = From equ(1)
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2. Two charges 10nC and 20nC are placed at the corners of hypotenuse BC of a right angled
triangle ABC of sides AB = 3m and AC = 4m. Find a)magnitude of force acting on corner ‘A’ of
right angled triangle ABC if a charge +2nC is placed at corner ‘A’ and b) direction of resultant

force at corner ‘A’

L) ah (1)

Ans: Force between two point charges, F = (41Ts
0

Force on 2nC due to 10nC;

9% 10%°% 2x10"2x10x 10~°
32

Eq (1) =F1 = =20 x 107° Nalong AD

Force on 2nC due to 20nC;

9x10%%x 2x10"°%x 20x 107°

Eq (1) =F:2 = o7 =22.5 X 107° N along AE
Magnitude of force on 2nC; B 10nC
F =\/F12 + F2 + 2F,F,cos0
Here 6 = 90° 3m
~ F=,/(20 x 1079)2 + (22.5 x 1079)2+ 0
E F 20nC
=30.103 x 10~° N along AF =
. . . 6 A 4m c
a) Direction of magnitude of force; A,
_[ Fsiné 1 _F . _¥ F1
tana = [—F1+F2 cose] =5 [Since 6 =900 ] r ]
_225x107°
T 20x107°

o =tan-1 (1.125) = 480 221 with AD

3. Two charges 10nC and 20nC are placed at the corners of hypotenuse BC of a right angled
triangle ABC of sides AB = 3m and AC = 4m. Find the direction of resultant electric intensity at

corner ‘A’

Ans: Electric field, E = —1—12 ..... (1)
dmeo d B N.10nC

Electric intensity at A due to 10nC;

_9x107x10x107°

Eq(1)= E1 = =7 =10 NC™! along AD

Electric intensity at A due to 20nC; 3m

Eq (1) = Ez =21 Xj"“"_g =11.25 NC~! along AE i 20uC

Resultant electric intensity at A is zﬂ A 4m C
E= \[Ef + E2 + 2E,E,cos® [Here 6 =90°] : E;

=v10% + 11.25?2
E =+/226.6=15.05 NC 'along AF
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Direction of resultant electric intensity;

tana—[ EZS"‘"] [EZ] [1“5 =1.125 [~ 0=900]

E,+ E,cos0
o =tan1 (1.125)
o =480 221 with AD

4. Two charges +6nC and - 6nC are placed at 0.2m apart. Calculate
a) Dipole moment
b) Axial field at a distance of 0.2m from the center of dipole
c¢) Equatorial field at distance of 0.2m from the center of dipole
Ans: Given q = 6n(, 2a=0.2m, x = 0.2m
a) Electric dipole moment,p=q x2a=6x10"°x0.2 =1.2 X 107°Cm

1 2px 9 x10%°%x2x12x107°%x02  4.32 _
== s =5 =4.8x103NC™!
4mey (x2-a?) (0.22-0.12%) 0.03

b) Electric field; E =

9 -9
c) Electric field, E= ——F 5 =2x10x12x19 ~ _ 108 _ g 799 x 102 NC!
M0 (x24a2)2 (022+0.12)2 072

5. Two point charges 1x 1078C and 4 x 1078C are 0.06m apart in air. Find the location of the

point between them at which resultant electric field is zero.

Ans: Electric field, E = ! 12 ........ (1)
41e

Let P be a point ata distance x from A where resultant electric field is zero.

Electric intensity ata P dueto 1 X 10~ 8Cis

1x1078

1
Eq (1) = E1=|—

along PB

Electric intensity atP dueto 4 X 107 8Cis

1 4x1078
Eq(1)= Ez= [41150] 00607 along PA
At P, E1=E2 qdi E: E. qz
[ 1 ]1x10_8_[ 1 ] 4x1078 O—————-—.—-— _____ O B
4Te, x2 4mey | (0.06-x)2 A P
(006-x)% _ 4 I x | [0.06—x] ==
2 1 < S
0.06—x E 0.06 m
X 1
<~ x= 0.02m

Electric field is zero at a distance 0.02m from A

6. Two charges +6nC and - 6nC are placed at 0.2m apart. Calculate force experienced by the test

charge of magnitude 1 nC when it is placed at midpoint on the line joining two charges.

Ans: Electric intensity, E = ! 12 ........ (1)
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Electric intensity at P due to 6nC,

9x10% x6x107°

Eq(1)= Ea= 012 A p B
=5.4x 103NC~! along AP 2 . J
L . 6nC 0.1m 0.1lm —6nC
Electric intensity at P due to —6n(; P > & —_—
Eq (1) = EB=9X109 x6x 1078 <€ >

0.12 0.Zm
=5.4x 103NC"! along PB

Resultant electric field, E = E, + Eg=[5.4+5.4]103= 10.8 Xx 103NC~! alongPB

% If test charge, q =1 X 107° C placed at the center, the force experienced by test
chargeis F = qE
F=1x10"2x 10.8 x103=10.8 x 10" Nalong PB
7. A uniformly charged conducting sphere of radius 1.2m has surface charge density of
80 X 107°C/m?2. Find a) Charge on the sphere, b) Electric field at a distance of 2m from the
center of the sphere, c) Electric field at a distance of 1m from the center of the sphere and d)
Total flux leaving the surface.
Ans: Given: 6 = 80X 107°C/m? and r =1.2m
a) Charge on the sphere; q = 0 x Area= 80 x 107% x 4nr?
=80x10°x4x3.14x1.22
=1.45x 1073C

1
4meg

9 -3
% A 9x10 ><1:25><><10 =3.262X 106 NC_l

b) Electric field atx=2m, E=

c) Herex=1m [x<T1]

4; % = 0 [Since charge lies on the surface of the sphere]
0

Electric field, E =

-3
d) Total flux; @ = L =225X19 ~ _ 1 6% 108Nm?C!

gg 885x10712

8. Two charges +6nC and - 6nC are placed at 0.2m apart. Calculate torque experience by the
dipole when it is making an angle of 30° with electric field of strength 1.35 x 103 NC~! and
also calculate potential energy of dipole
Ans: Given q = 6n(C, 2a=0.2m, x=0.2m

a) Electric dipole moment,p=q x2a=6x10"°x0.2 =1.2 X 107°Cm
b) Torque, T = pEsin@ = 1.2 x 107 x 1.35 x 103 X sin30°=0.81 X 10 "°*Nm
c) Potential energy; U= pEcos0=1.2 x 1072 x 1.35 x 103 x c0s30° =1.402 x 1079J

9. Two charges 3 x 1078C and —2 x 1078 C are located 15cm apart. At what point on the line

joining the two charges is the electric potential zero? Take the potential at infinity to be zero.

Ans: Given: q; =+3 x1078C, q,=-2x1078C, V=7
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1 q
4megy T

Electric potential, V =

a) The Resultant potential at point P between the charges is zero.

ie,V, +V, =0
-8 -8
1 3x10 - 1 2x10 ql 'lz
4mey (15-x) 4me b e P
3 _2 p})‘ """"" ®o-——-———- ! ) B
(15-x) x
30 - 2x = 3x o [15 1 | x =
< >
L X=6cCcm 15 cm

The electric potential is zero at a distance x = 6cm from — 2 X 107 2C.

b) The resultant potential at point P beyond the charge

Here V,=-V, a1 1z P
_ e e S ---o
=— A B
(15+x) x f——— 15 —t—  —
3x = 30+2x < >
[15+x] cm
~Xx=30cm

The electric potential is zero at a distance x = 30cm from — 2x 10~8C.

10.ABCD is a square of side 2m. Charges of +5nC, +10nC and —5nC are placed at corners A, B and
C respectively. What is the work done in transferring a charge of 5pC from D to the point of
intersection of the diagonals?
Ans: Given; q,=5nC, qz =10nC, q; = —5nC
Each side of square is 2m (i.e, AB = BC = CD = DA = 2m)

5nC 2 10nC
_ _ 1 (q m
Electric potential, V = ane, (;) A J:_ - - _’\1) B
I~ ”
i = = i
From figure, AC = 21/2 m = BD : \\\ 0{;" I
And OA = 0B =0C = OD=+/2m 2m, R : 2m
Electric potential at D, : , # ’ > ~ . 1
|
-1 (9 4, 9 4 9% [ ~
VD_4ns0 (AD+DB+DC) DJ----E-_--JE
m
_ 9(5x107° 10x10° s5x107° —5nC
VD_QX10( 2 2z 2 )
90

Electric potentialat0, V, = ﬁ (g—AD + g—‘; + g_cc)
0

5x107° , 10x107° 5x107°

Vo=9x10° (20— 4110 0 )
90
VO=\/_EV

90 90 _ 90 _ 45 _
5T 5157 =31.8246 V
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Potential difference, V=V, — V, =




Work (W) = Potential difference x (5nC Charge transferred from D to O)
W =31.8246 x5x10°°
W =159.123 x 107°]
11.Charges 2pnC, 4 pC and 6pC are placed at the three corners A, B and C respectively of a square
ABCD of side ‘X’ meter. Find what charge must place at the fourth corner so that the total
potential at the center of the square is zero.
Ans: Given q,=2pC, qg =4uC, qc =6uC, qp =?
Each side of square is ‘x’ m (i.e, AB = BC = CD= DA= ‘X' m)

. . _ 1 q
Electric potential, V = p— (r) 20C . 4pC
i = = A o e B
From figure, AC = xy/2 m = BD ,_I): I’Q
Y rd
And 0OA=0B=0C=0D=x2 m N R
2 | S 0 e |
Electric potential at 0, X ) AN . : X
|
=_1 (9 4,9 4 9% 4 9 s ~ 1
V0_4m:0 (0A+OB *oc +0D) :),’ ":-I)
0=L(q—“+q—B + 3 +q—") [Since V, = 0] D X C
ame, \OA ' OB ' 0oC ' OD 6uc

(0r)4:—80 —=(2nC+ 4pC +6puC+qp) =0

12pC+qp =0
qp = — 12 puC

12.Calculate the effective capacitance between the points A and Bshown in figure

Ans: Here 9puF and 3pF are in series.
9uF
c1C; _9X3

3uF
Effective capacitance, Cs = oy 943 - 2.25 pF N
12uF and 4pF are in series. A—] — s
GpuF
. . _CG _12x4 _ ZuF K
Effective capacitance, Cs St 1zt 3 uF HM

nF
2.25pF and 3pF are parallel to each other

Effective capacitance, Cp = C1+ C2 = 2.25+ 3 = 5.25 pF
2 pF, 5.25 pF and 6 pF are in series,

1_1, 11 1,1 .1

Cesf € € ¢ 2 525 6

We have

= Ceff = 1.168 nF

13. Two capacitors of capacitance 600 pF and 900 pF are connected in series across a 200 V
supply. Calculate (i) the effective capacitance of the combination, (ii) the total charge
stored in the system and (iii) the p.d across each capacitor

Ans: Given, C; =600 pF,C, =900 pF,V=200V.
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a) The effective capacitance is given by

_ G _ 600X 900
ST c+C  600+900
= 360 pF

b) The total charge stored in the system is
q=CV=360 x 10712x200=72 x 107°C

72 x107°

c) Potential difference acrossC, is, V, = +=———=120V
C;  600x 10
-9
Potential difference across C, is, V, == 7210 _gov

C; 900x10-12

14.Two condensers of capacity 5 uF and 10 pF are charged to 16V and 13 V respectively. When
they are connected in parallel, calculate
a] Charge on each condenser
b] Total charge of the combination
c] Effective capacitance [or] total capacitance
d] Common potential difference
Ans: a] Charge on 5 pF capacitor, q; =C;V, =5 x16 =80uC=80x107°C
Charge on 10uF capacitor, q, = C,V, =10 x 13 =130uC= 130x 107°C
b] Total charge; q=q, + q, = 80+ 130 =210pnC =210 x 107°C
c] Effective capacitance; C, = C;+C, =5+ 10 = 15pF =15 X 107°F

. . Total charge 210x10~6
d] Common potential difference; V = E°__ — — = 14V
Total capacitance 15x10

15.In a parallel plate capacitor with air between the plates, each plate has an area 8 x 10-3 m?
and distance between the plates is 2Zmm. Calculate the capacitance of the capacitor. If this
capacitor is connected to a 50V supply, what is the charge on each plate of the capacitor?

(Given: Absolute permittivity of free space=8.85 x 10F 12 Fm™1)
Ans: Given A=8 x103m?,d=2x10"3m, V=50volt,c=?andq=?

gA _ (885x 1071%)(8 x1073)
- 2x1073

Capacitance of parallel capacitor, C=

C=35.4 x10"'*F
Charge on each plate of capacitor,q=CV =35.4 x 10712 x 50
q=1.77 x107°C

16.Energy stored in a system of two capacitors in series and connected across 1kV line is 2J.
When the same two capacitors are in parallel across the same line, energy stored is 9]J. Find
the capacitance of the capacitors.
Ans: Let C1 and Cz be the capacities of two capacitors.
For parallel combination, Energy stored,

E = % CpV?2
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9 =1, X Cp X [103]2
~Cp=18 X 107 F
C,+C, =18 X 107 C....cceuue (1)
For series combination, Energy stored,
E = % CsV?
2 =% X Csx 106
~Cs=4 X 107°F

LG _ 4 w106

C1C2=4x107° X (C;+C,)
=4x107°x18x10°°
=72 x 10712
We have (C; — C;)? = (C; + ()2 — 4 C1C2
= (18 x 107%)2- (4 x 72 x 10712
= (324 - 288) 10712
(C;—C,)?=36x%x12
C,—-C, =6x1071%. ... (2)
Add equ (1) and equ (2), we get
C;+C,=18x1076
C;-C;=6x10"°
2C;=24x 1076

~C1=12x%x 107°F and
C2=6 X 107°F from equ (1) or equ(2)

17.A 400 pF capacitor charged by a 100 V dc supply is disconnected from the supply and
connected to another uncharged 400pF capacitor, calculate the loss of energy.

Ans: Case - 1;

Initial energy, E, =% c,V? =§ X 400 x 10712 x 1002=2 x 107° ]

Charge on C1 / Total chargeon C1,Q =C1V=400 X 10712x100=4 x 1078C
Case - 2;

When both the capacitors are connected together, both attain same potential

Total charge 4x10°8

= =50V
Total capacitance (400+400)10~12

Vcommon =

Final energy, E;, =2 C,V? common =5 (400+400)10712 x 502 =1 x 107 |

Loss of energy, AE=E;, —E,=(2—-1)107® =1 x 107¢]
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CURRENT ELECTRICITY AND MOVING CHARGES & MAGNETISM

LIST OF IMPORTANT FORMULAE

1. Steady current, I = %

2. Potential difference across the conductor, V = IR [Ohms ‘s law]

. L
3. Resistance, R = p:

1
R

4. Conductance, G =
5. Resistivity of material, p = T

6. Conductivity, o =%

7. Drift velocity, v; = e:l_‘

8. Mobility, p = ¢

9. Electric current in terms of drift velocity, I = nAeVq

10. Current density, ] = %

11. Current density in terms of conductivity and EF, ] = oE

2
12. Conductivity of a conductor, 6 ==—

13.Electrical energy; Q = VIt
2
14. Electrical power, P=VI=12R = V?

15. Combination of resistors

* For series combination; R, =R; + R, + R5 + - ...

* For parallel combination; N I

16. Branch currents:

Current through R, 1, = —2—
R + R,

—_IRy
Current through R,, I, = Rt R

17. Current in the circuit; I = RLH

18. Terminal potential difference across R,V = IR= (RLH) R = %

19. Cells in series:

% Equivalent emf, Eeq = E1 + E2

+» Equivalent internal resistance, req = ri+rz
20. Cells in parallel:

®,

% Equivalent emf, Eeq = (2227521 )

ry +l‘2
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- = . nr
% Equivalent internal resistance, req = (ﬁ)
1 2

21. The condition for balancing of Wheat stone’s network; g = %
22.Force on a charge in a magnetic field, F = qvB sin0
23.Force on a current carrying wire in a magnetic field, F = BIL sin©

24.Charge moving in circular path

a) Speed of particle, v = abr

b) Frequency of rotation, f = #
c) Time period, T = %
d) Angular frequency, w = 2nf=2n [ﬁ] =‘r—'

ll_o) 27n Ia?
3/2
4/ (a%+x2) 4

25.Magnetic field at a point ‘P’ from the centre of coil, B= (

2rnl _ ponl

26.Magnetic field at the centre of coil; B = (Z—:’T)

27.1f B, and B, are two fields acting at a point at an angle 6 , then

a 2a

Resultant field, B = \/Bf + BS+ 2B;B,cos0

28.Magnetic field, B = ;—;’[ l; [ Ampere’s circuital law]
29.Magnetic field
a] At a point on the axis of a long solenoid; B = p nl

b] Magnetic field inside the air core toroid; B = p nl

Where n = %; Number of turns per unit length

30.Force between the two conductors carrying current, F = :—:’T Lol

31. Torque, T = mB sin0
32.Dipole moment; m = nlA

33. In G into V: High resistance,R = IX— G

8

. o 1,G
34.In G into A: Low resistance S = I—El—
8

MOST IMPORTANT PROBLEMS

1. 100mg mass of Nichrome metal is drawn into a wire of area of cross section 0.05mm?2

carries current of 2A. Calculate a] Length of wire, b] Resistance of wire, c]Drift velocity of
electrons and d]Time taken by the electron to drift from one end to another end of wire
[Given: Density of Nichrome 8.4x103 kgm=3 and the resistivity of the material is
1.2 X 10~°Qm, number of free electrons per m3n= 8 x 1028 and Charge on an electron,
e=1.6 x11071°C]

Ans: Here m =100mg = 10 *kgand A = 0.05mm2=5 x 108 m?

Mass 1074
Length; L = = =0.238m
a) Length; Density xArea 84 x103x5x 1078 0.238

L 12x1075x0238

b) Resistance,R=p 2= = 10-¢ =5.712 Q
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=3.125x 103 ms™?

- L] l 2
Dri locity, Va=— =
c) ft velocity, Va neA  8x1028 x 1.6 x10~1%9x 5 x10~8

_ Distance __ 0.238
~ Velocity 3.125x10~3

d) Time, t =76.16 s

A network of resistors is connected to a 12V battery as shown in the figure
120

(a) Calculate the equivalent resistance of the network
(b) Obtain current in 12Q and 6} resistors. —m
Ans: Given: V=12V, R, =12Q, R, =6 Q 6Q
|
Effective resistance, Ry = RiR; _12X6_y 0 1"
R+ R, 18 12V
Current through 12Q, I, = V_12_44
R, 12
Current through 6Q, I, = RL = 16—2 =2A
2

Three resistors 1Q, 2Q and 3Q are connected in series, what is the total resistor of the
combination? If the combination is connected to a battery of emf 12 V and negligible
internal resistance then obtain the potential drop across each resistor.

Ans: Effective resistance, Rs=R1 +R2+R3=1+2+3=6Q

E 12
=" = :Z A
Rs+ r 640

Current, I =

Potential drop across 1Q,V=IR1=2x1=2V
Potential drop across 2Q,V=IRz2=2X 2=4V
Potential drop across 3Q2, V=IR3=2X3=6V
Two resistors are connected in series with 5V battery of negligible internal resistance. A

current of 2A flows through each resistor. If they are connected in parallel with the same

battery a current of 23—5A flows through combination. Calculate the value of each

resistance.

E
R+r

Ans: Current, I =

; . . E
For series combination, I = =

str Rg+0
—ER®

Rs=1=2
R,+R,=25Q....... (1)
For parallel combination, R, =% = 2557

Ry, R, 25

25 5
R;R,=15........ (2)
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7.

From (1) and (2), (R; —R,)?=6.25-6=0.25 Q
R; —R,=050Q...... (3)
Equation (1) + (3) weget, R;=1.5Q
Using equation (1) or (3) weget R, =1 Q.
Two cells of emf 2V and 4V and internal resistance 1Q and 2 Q respectively are
connected in parallel so as to send the current in the same direction through an external
resistance of 10Q. Find the potential difference across the 10 resistance.
_Eqry+Eprg 2x2+4x1

Ans: Equivalent emf, Eeq = = =2.666V

r1+r2 1+2

Equivalent internal resistance, req = 12 = 1X2 —0.666Q

r1+r2 1+2

. . Ecq R 2666%x10
Potential difference across 10 Q, V =—=4— =
Rtr,, 10+ 0.666

=25V

Two identical cells either in series or parallel in combination give the same current of
0.5A through an external resistance of 4Q. Find the emf and internal resistance of each
cell.

Ans: Given R=4Q,1=0.5A, r;=r,=r=?and E, =E, =E=?

Forseries combination [For two identical cells], E.,, =2E and r,,=2r

For parallel combination [For two identical cells], , E.; =E and r,4 =£

E
Current, I = —1-

R+Teq
S E 2E
~ For parallel combination, 0.5 = = (1)
R+r/2 2R+r
For series combination, 0.5= = .. (2)
R+2r
2E _ 2E

From equation (1) and (2), —- = ——

R+2r=2R+r
r=R
r =4 Q (Given)

2E
4+[2x4]

~E=3V

Consider equ [2]; we get 0.5 =

In the given circuit, calculate the current Iz through the galvanometer.
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Ans: Apply KVL to the loop ABDA;
—I1 —5Ig+412 =0 ....(1)

Apply KVL to the loop BCDB;
—2I3+314+5Ig=0
—2(I1—Ig)+3(I2+1Ig) +5Ig=0
—211 +10Ig + 312 =0 .....(2)
Apply KVL to the loop ADCA;
—412 — 314 —11+3=0
—4l2 —3(I2+1g) -1 (I1+12) +3=0
—11-812 -3Ig3=-3
[1+812 +3Ig =3....... (3)
Eq (1) X2 = —-2I1 — 10l +812 = 0.....(4)

Eq (4) — eq (2), we get
— 20Ig+512=0
I2=41g ...(5)

Substitute Eq (5) in eq (1), we get
—I1+11lg =0
I1=11lg ...(6)
Substitute Eq (5) and eq (6) in Eq (3), we get
11 Ig+ 32Ig +3Ig=3
46lg=3
~ Ig = 0.0652A
A straight wire of length /2 is bent into a circular shape. ‘O’ is the center of the circle
formed and P is a point on its axis which is at a distance 3 times the radius from 0. A
current of 1 A is passed through it. Calculate the magnitude of the magnetic field at the
points O and P.
Ans: Given: 1=1A, n=1,x=3a,C=7

Circumference of circular path, 2ma = g

- Radius of theloop,a=0.25 m

Magnetic field at the centre ‘O’ of the currentloop is

2l 1077 x2x314x1x1 _
B=(”—°) ml_ =2.5x 1075 T
4 a 0.25

Magnetic field at a point ‘P’ on the axis of a current loop is

2 Ia® 1077 x2x 314 x 1 x 1 x (0.25)2 _
B= (:_(r)r) (3221233/2 = 023"~ 0.079 x 10°T

3
[(0.25)2+ (0.75)%]2
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9. A and Bare two identical coils each of diameter 0.314m having 10 turns each. They are
placed concentrically with their planes at right angles to each other. A current of 1A

flows through each coil. Calculate the resultant magnetic field at their common centre.
Ans: Diameter, d = 0.314. .. Radius, a =g =0.157m

Magnetic field at the centre of each coil;
B= (U_o) 27n 1

4m a

_1077x2x314x10x1
- 0.157

B=4x10"5T

Resultant field, B = \/Bf + BS + 2B;B,cos0

Here 6 =90° and B1 =B:

~B= [2B? =v2 B1=1414x4x107°
B=5.656 x 10> T

10. Two long and parallel straight wires ‘A’ and ‘B’ carrying currents of 8A and 5A in the
same direction are separated by a distance of 4cm. Estimate the force on a) wire ‘A’ of
section 10cm and b) wire ‘B’ of section 10cm. What is the nature of force between two
wires?

Ans: Force experienced by the conductor; F = ‘2‘—2 —Illél

2x10"7x 8 x5 x 10x10~2
4%x10~2

- a) Force on wire ‘A’; Fa = =200x10"7 =2x 107N

2x1077x 8 x 5% 10x10 2
4x10~2

b) Force on wire ‘B’; Fp = =200x10"7=2x10"°N

> Force between the two wires ‘A’ and ‘B’ is attractive.

11. Arectangular coil of sides 0.25m and 0.1m carrying current 12A is placed with its longer
side parallel to a long straight conductor 0.02m apart carrying a current of 20A.

Calculate the net force on the current loop.

Ans: Force experienced by the conductor; F =% 121 (1)
2t d

~. Force experienced by the conductor PQ; Q R I

2x1077x 12 x 20% x0.25
Equ (1) = F, =
qu (1) 1 12x1072

B 4 ] 0.25m | f J 124 20A
=1 X 10”*N[Attractive] | T

Force experienced by the conductor RS;

)
>
—

2x1077x 12 X 20X x0.25 <
2x10~2

=6 x 10~*N [Repulsive]

Equ (1) = F, =
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Net force on the loop PQRS;
F=F,—F, =[6—1]10"*=5x 10"*N[ Repulsive]

The net force is directed away from long straight conductor XY.

12. An a-particle is describing a circle of radius 0.45m in a magnetic field of 1.2T. Calculate
its speed, frequency of rotation, time period and angular frequency
Given: Mass of o -particle = 6.8 X 10~27kg.
Charge of a.-particle =3.2 x 1071°C.
Ans: Given: r = 0.45m, B=1.2T, m=6.8 x 1027kg, q=3.2 x1071°C

Br 32x10 "x12x045
Speed, v= ‘== — = 2.6 X 107 ms-1
m 6.8x10

7
Frequency of rotation, f= ——= —>°*1 _ - 9.2 x 106 Hz

2nr | 2 x 3.14 x 0.45

Time period; T = + ——=0.1086 x107° s

T 92x1

Angular frequency; w = 2nf = 2 X 3.14X 9.2 x 10%=57.776 X 10°rads™!

13. A square coil of side 10 cm consists of 20 turns and carries a current of 12A. The coil is
suspended vertically and normal to the plane of the coil makes an angle of 30° with the
direction of a uniform horizontal magnetic field of magnitude 0.81T. Calculate dipole
moment and the magnitude of torque experienced by the coil?

Ans: Given: N =20,1=12A,A=0.1 X 0.1=0.01 m2and B=0.81T
Dipole moment; M = NIA = 20x12 X 0.01 = 2.4 Am?
Torque, Tt = MBsin 0= 2.4x 0.81 X sin30°

=1.944 X 0.5 = 0.972 Nm

QUESTION NUMBER: 47 EMI AND ALTERNATING CURRENT

LIST OF IMPORTANT FORMULAE

=

Angular speed w = 2nf

N

_do

Emf, |e| = "

3. Motional emf, e = Blv

4. Emf, e = Blvsin0
-

5. Emf, |e| = Ldt

le| dt

6. Self-inductance, L = o

7. The maximum induced emf, e, = nBA ®

8. Instantaneousvalueof emf, e = ¢, sinw t
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- e
9. Maximum current, I = ?0

10.Instantaneous value of AC
% Instantaneous voltage, V= Vosin o t
+ Instantaneous current, I = I,sinot

11.Mean value of AC

V, = (%) times to peak value = %

R/
A X4

» I, = (i) times to peak value = %

12.Root mean square value of a AC

D - V_O
»  Vrms 7
‘:‘ Irms = I\/_o_
2
13.Inductive reactance, X; = wL = 2xfL
14. Capacitive Reactance, X = -1
wC 2mnfC

15.Impedance, Z = \/RZ + (XL - X¢)?
16. Current in series LCR circuit, I = ‘Z—,

17.Phase angle between Vand I, ¢ =tan-1 (X—L;Xc)

18.Time lag between voltage and current, t = %

19. Angular resonant frequency, ®wo = %

20.Resonant frequency, fo = ﬁ

21.Power factor, cos ¢ = ;

22.Power in an AC circuit, P = Vims Irms cos ¢
.
1. A square coil of 10cm side and with 60 turns is rotated at a uniform speed of 500rpm about
an axis at right angles to a uniform field of 0.5T. Calculate the maximum emf developed in

the coil. Find the instantaneous value of emf, when the plane of the coil makes an angle of

300 with the magnetic field.
Ans: Given:1=10 cm, n=60, f=500 rpm = (%) rps, B=0.5T

Area of the coil A=12=(10 X 1072)?m? =102 m?

Angular speed w = 2nf = 21 (%) rads !

The maximum induced emfis given by

e, =nBAw
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=60 x 0.5 x 1072 x2m ()
e, =157V
The plane of the coil makes an angle of 30° with the magnetic field,
Then 6 =90° - 30° =60° or wt = 60°
Instantaneous value of emf, e = ¢, sinw t
= 15.7 X sin 60°

=15.7 X 0.866
e=13.6V

2. A circular coil of radius 10cm and 25 turns is rotated about its vertical diameter with
angular speed of 40radian per second in a uniform horizontal magnetic field of
magnitude 5 x 1072T. Calculate the maximum emf induced in the coil. Also find the
maximum current in the coil if the resistance of the coil is 15Q.

Given; r=0.1m, n =25, w =40 rad/s,B=5 x 107%T, e,=?
Maximum induced emf, e, = nBA w = nBrnr’w

=25x5x%x107% x3.14x (0.1)% x 40

=157V
Maximum current, I = % = 157
R 15
[1=0.1047 A

3. A conductor of length 3m moving in a uniform magnetic field of strength 100T. It covers a
distance of 70m in 5 Sec. Its plane of motion makes an angle of 30° with direction of
magnetic field. Calculate the emf induced in it.

Ans: Given: 1=3m,B=100T,d =70m, t=5s and 0 = 30°
Emf, e = BIVsin0 =B [itl] sin0

=100 x 3 x | 2| sin30°
= 300 x 14 x 0.5
e=2100V
4. An AC is given by the expression I = 200 sin(314 t). Where ‘I’ and ‘t’ are in SI units.

Calculate maximum current (peak value), rms value, mean value, frequency and time
period of AC.
Ans: We have, Alternating current, I =200 sin(314 t)....(1)
Itis of the form of 1I=1Iosin(wt).......... (2)
Compare equ (1) and equ (2), we get

1) Peak value, Io =200 A

2) Lrms = j—i = 2 = 141.442A
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3) Imean= % (peak value) = 3%1 (200) =127.388 A

= 50 Hz

314
4) Frequency, f= — =
) q Y 2t 2 x3.14

5) Time period, T = % = 51—0 =0.02s
5. A resistance of 5002, an inductance of 10mH and a capacitance 20uF are connected in
series to a 220V, 50Hz AC source. Calculate the current in the circuit and the power
factor.
Ans: Given R=50Q,L=10 X 10-3H, C= 20 X 10-°F, Vims=220V, f = 50Hz

1) Inductive reactance, XL = 2nfL = 2 X 3.14 X 50 x10 X103 =3.14 Q

L 1 1
2) Capacitive reactance, Xc= = —=159.1 Q
2nfC  2x3.14x50x20x 10

3) Impedence, Z = \/ R + (X, — X)?

=,/(50)2+ (159.1 — 3.14)2=163.8 Q

Vems _ 220 _
4) Current, Irms = 7 " Tless " 1.343 A

5) Power factor, cos® = R=22 -0.3053
Z 1638

6. An ac source of 250v, 50Hz is connected to a circuit consisting of an electric lamp rated
100W, 50V and capacitor in series. What should be the capacity of the capacitor to work

the lamp with rated value?

Ans: Current, | = P=1%_24A
V' 50
Resistance of the bulb, R = vV_3_250.

I 2

Impedance, Z = Yims — 259 — 125 0

rms 2

Impedance, Z=./R?% 4+ X2
X, = 22 - R2
1 /ZZ — R?

2nfC
WV
"~ 2nf\zZ2_R2
_ 1
" 2x 3142 x 50V1252—252
C =26 pF

7. A source of alternating emf of frequency 50Hz is connected in series with a resistance of

200€2, an inductance of 0.1H and a capacitance of 30pF. Calculate the phase angle and

time lag between voltage and current.

Ans: Inductive reactance, X; = 2nfL =2 X 3.142 X 50 X 0.1 =31.420Q

1 1

= =106.1 Q
2nfC 2% 3.142x50x30x 10~°

Capacitive reactance, X; =

Since Xc >Xi, Current leads the voltage.
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31.42-106.1

Phase angle, ® = tan™! [%] =tan~! [ 200 ] =tan"1(-0.3734)

@ = —20°29?
(or) ® = 20°29!
Therefore current leads the voltage by 20°291,

. & 20°291 20.48° 2048° =
Time lag, t= — = = = X —
) 2nf 21x50 100 180

t=1137 x 1073s
8. A series LCR circuit with R = 20Q, L=1.5H and C=35puF is connected to a variable
frequency of 200V AC supply when the frequency of the supply is equal to the natural
frequency of the circuit, what is the average power transferred to the circuit in one
complete cycle?
Ans: At resonance, Impedance, Z=R =20 Q
V _ 200

Current, 1 == =10A
Z 20

Power, P=VI =200 x 10 = 2000 W

9. Calculate the angular resonant frequency and resonant frequency of a series LCR circuit

with an inductance 4H, capacitance of 64uF and resistance of 20Q2.

1

1 e J—
Ans: Angular resonant frequency, wo = - fiiei 1oz 62.5rad/s
Resonant frequency, fo = =2 = 2% _ 9.952Hz
2n 2x3.14
. \ € =%
Note: Resonant frequency, fo = e OF fo =

QUESTION NUMBER: 48 OPTICS

LIST OF IMPORTANT FORMULAE

. R
1. Focallength of mirror, f = 7
. L1 1,1
2. Mirror equation, T=7t7
3. In case of mirror, Magnification, m = —E
o m= fv
f
o m= L
f-u
sini ini
4. Snell'slaw, 1nz= —— (or) >==22
sinr sinr - ny

5. Law ofreflection,i=r

6. Relative Refractive index, 1nz= ::—1
2

7. Absolute refractive index, n = %
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10.

11.

12,
13.

14.

15.
16.

17.
18.

19.

20.

21.

22,

23.

24.

Lateral shift, Lg = tsin(i-r)

cosr

Normal shift, Ng = t [1 — h]

np
Relation between R.I and critical angle, n =

Sin(f\ +D)
2

Refractive index of prism, n = (&)
sin|—

sin C

Deviation produced by thin prism is given by d = A (n - 1).

. n n n,—n
Spherical surface formula, 72 — :1 = %
, 1 n, 11
Lens Maker’s formula,- = (2 - 1){———
f nl R1 RZ

Power oflens, P = %

Equivalent focal length of combination of two thin lenses, % = fl + fl
1 2

Lens formula, - = = -1

f u v

In case of lens, magnification, m =

Relation between path difference and phase difference, 6 = %t X Phase difference (¢)

Fringe width, 8 = %

In medium; Fringe width, B, = B:l“

The distance of nth bright fringe, x,, = % =nf
The distance of nth dark fringe, x, = (Zn-DAD (2n—-1) d
'S 2d 2

Intensity of light emerged from analyzer; I = I, cos?0

1.

A needle 1 cm high is placed at a distance of 0.1m from a convex mirror of focal length
0.05m. Determine position and size of the image

Ans: Given: u = —0.1 m, f=0.05 m and ho = 1cm = 0.01 m
Mirror formula, =~ = X4
f u v

1 1 1 u-f

v f u fu

y=fu _ 005x-01 _ -0005
Tu-f -001-005  -015

v=0.033 m

v=3.3cm

Since ‘v’ is positive, image virtual and erect. Since v < u, image is diminished.

Magnification, m = =¥ = 22233
u —01
m=0.33m
Magnification, m = %
0.33 =1
0.01
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h; =0.0033 m
h; =0.33 cm
2. An air bubble in a cube of glass of side 21cm appears to be at a depth of 10cm from one

face and 4cm from other face. Find i) the actual depth of the bubble from the first face ii)

R.I. of glass.
. . Real depth
Ans: Refractive index, n = m
For face -1;
Real depth _ x (1)
- Apparent depth 107"
For face -2;
Real depth _ (21-x) (2)
_Apparent depth T4

From eq (1) and eu (2)

x _ (21-x)
10~ 4

4x =210 - 10x
14x =210
x=15cm

Actual position of the bubble from face -1 is 15cm

. X 15
Considereq (1), n = 0= 100 1.5

Refractive index of glass is 1.5
3. A small bulbis placed at the bottom of a tank containing water to a depth of 1m. Find the

critical angle for water air interface and also calculate the diameter of the circular bright

patch of light formed on the surface of water. [R.I. of water =4/3].
Ans: We have, sinC = %

- <in-1[1L ‘

C=si [4/3] C

. Critical angle, C = 48°35'

In figure, tanC = o

r =h x tanC=1 x tan 48°35'
r=1x1134
Radius, r=1.134 m
~ Diameter, d = 2.268 m

4. A pointobjectis placed at 50cm from the surface of a glass sphere of radius 10cm alonga
diameter. Where will the final image be formed after refraction at both the surfaces?

(n=1.5)
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Ans: Spherical surface formula, 2 — 1= 221 ....(1)

For first face,

15 1 15-1
Equ(1)= ~——=

175 +0.02 = 0.05

15 - 0.05 — 0.02 = 0.03

\'4
v=50cm

Image is formed at a distance of 50cm from ‘P’

.
-
—
==

U =50 cm

For second face, u = PI! - PP1=50cm — 20cm = 30 cm

1 1.5 1-15
Equ (1)$ ;—E “10

% — 0.05=0.05
1-01

Vv
v=10cm

Image is formed at a distance of 10 cm from P1

5. The radii of curvature of two surfaces of a convex lens are 0.2m and 0.22m. Find the focal
length of the lens if refractive index of the material of lenses 1.5. Also find the change in
focal length, if it is immersed in water of refractive index 1.33.

Ans: Given: R, =0.2m, R, = —0.22m, n,=1.5, n,, =1.33

Lens makers formula, % = (E_j _ 1) (RLI _ RLZ)
Forair, —= (n - 1) (R_l_ _)
R —(15— 1) (Z+2)
fl—a- 0.209 m
o, =22 1) (G 3)

Changein focallength =f, — f,= 0.819 - 0.209 = 0.61 m
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6. Two lenses of focal lengths 0.20m and 0.30m are Kept in contact. Find the focal length of

the combination. Calculate the powers of two lenses and combination.

fif, _ 02x03

Ans: Focal length of the combination, f = 1% =
f,+f,  02+03

f=0.12m

Power of first lens, P1 = 1-1-5p
£, 02

Power of second lens, P2 = fl = 01—3 =3.333D
2 .
Power length of the combination, P=P1 +P2=8.333 D
7. An object of size 2cm is placed at 20cm in front of a convex lens of focal length 0.15m.
Find the image distance and also size of image.

Ans: Given: hy = 2cm, u = —20m and f = 0.15m = 15cm

Lens formula,2 = 1 -2=1-1,1
f vV u v f u
1i_1_ 1
v 15 20
%=0.01666
v=60cm

Since V' is positive, image is real, inverted. Since v > u, image is magnified

Image distance __ Size of image

We have,

Object distance " size of object

60 hi

20 2
Size of image, h; = —6 cm
8. Calculate the angle of minimum deviation produced by an equilateral prism of refractive
index 1.65.
Ans: Given; A = 600, n=1.65

| sin(°)
Refractive index, n = H
sin( )

sin(A;—D) =n X sin(g) =1.65 X %: 0.825

=2 =5in"1(0.825) = 55.60
A+D=111.2°
D =111.2° — 60°
D = 51.20

9. At whatangle should ray of light be incident on the face of an equilateral prism, so that it
just suffers total internal reflection at the other face? The refractive index of the
material of the prism is 1.5

Ans: Given; A = 60° and n =1.5
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.. 1
Refractive index, n = —
sinc

C=sin! ﬂ

C=sin1 (0.666)

C=420

We know thatA=r1 +C
rn=A-C=18°

We know that

_ sini

sinry

sini
1.5= —
sin18

Sini=1.5% sin18°

Sin i = 0.4635
i = sin -1 (0.4635)
i =280

10.In YDS experiment, the distance between the slits is Imm. The fringe width is found to be

0.6 mm. When the screen is moved through a distance of 0.25 m away from the slits, the

fringe width becomes 0.75mm. Find the wavelength of light used.

Ans: Given: d =1 mm, = 0.6 mm, D1 = (D + 0.25) m, $1=0.75 mm, A = ?

1
Fringe width, g = %D... (1) and B! = E:— ..(2)
Equ(2) - equ(1)
A
Bl—=3;(D'-D)

(0.75 - 0.6) 103 =

A
——(D+0.25-D)

0.15 x10¢=0.25 X A
~ Wavelength,A = 0.6 x 106
A =600 nm
11.1In the young’s double slit experiment by using a source of light of wavelength 45004, the
fringe width is 5mm. If the distance between the screen and plane of the slits is reduced
to half, what should be the wavelength of light to get the fringe width of 4mm?
Ans: Given; A, =4.5 X 107’m $,=5%x103m, B,=4 X 1073m, A,=?
D,=D/2m, A,=?
Fringe width, § = %D
. d2 oDy _4x107° D

2 B4D, 5x1073 D/2

45x10~7 _ 5
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_ 45x107"x8
- 5

A,
A, =720 nm
12.Calculate the distance between fifth and fifteenth bright fringes in an interference
pattern obtained by experiment due to narrow slits separated by 0.2mm and illuminated
by light of wavelength 560nm. The distance between the slit and screen is 1m.

Ans: Given: d = 0.2mm, A = 560nm and D =1 m

AD _ 560 x1077 x1

Fringe width, § = = 02510 2.8 mm

Distance of nth bright fringe, xn = % =nf

For 5t bright fringe, xs =5 X 2.8 mm = 14 mm
For 15t bright fringe, x15 =15 X 2.8 mm =42 mm
The distance between 15t and 5t bright fringe,
X =X15— X5 =42 mm - 14 mm
=28 mm
13.In a Young’s double slit experiment wave length of light used in 5000 A and distance
between the slits is 2mm, distance of screen from the slits is 1m. Find fringe width and

also calculate the distance of 7th dark fringe from central bright fringe.

-7
Ans: Fringe width, g= % = 52><X1()T;<1 =2.5 x107* =0.25 mm
_ (2x7-1) x25x10"*

2

Distance of nth dark fringe, x,, = (2n—1) g

=16.25 x 10™*m

X, = 1.625 mm
14.In YDS experiment, two slits are illuminated by a dichromatic light of wavelengths
750nm and 600nm. If the distance between the slits is 2 mm and the distance between
the slits and screen is 2m, at what minimum distance from the central bright fringe will a
bright fringe from interference pattern coincide with a bright fringe from other?

Ans: Given : A; =750 nm, A, =600 nm,d=2mmand D=2m

Distance of nth bright fringe from the central pattern, X, = %

14 2 g
n; _ 600
nz 750
n _ 4
nz 5
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_ nyMD_ 4x750x 107 7% 2
a4 2x 1073

X,, =3 mm

Now consider X

Bright fringes due to both wavelengths coincide at a distance of 3mm from the

central pattern.
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