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With Solution
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Time Allowed : 3 Hoors Max, Marks : T0

1.

z

There are 35 questions in all. All questions are compulsory.

This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the sections are
compul sary.

Section A contains eighteen MCOQ of 1 mark each, Section B contains seven questions of two marks each, Section C
containg five questions of three marks each, section D contains three long questions of five marks each and Section E
contams two case study based questions of 4 marks each.

There is no overall choice. However, an internal choice has been provaded in section B, C, D and E. You have to atternpt only
one of the choices in such gquestions.

Use of calculators 15 not allowed.

SECTION-A

Three capacitors cach of 4 pF are to be connected in such a way that the effective capacitance is 6pF. This can be done by
connecting them :

(2} all in senes {b) allinparallel {c) two m parallel and one in senes

(d) two in senes and one in parallel

A charged particle of mass m and charge q travels on a circular path of radius r that is perpendicular to @ magnetic field B. The
time taken by the particle to complete one revolution 1s

Ing” B 2mm 2mm 2ngB
() l— (b) —Eq ) — {d)
m q m

Twao thin, long, parallel wires, separated by a distance *d" carry a current of *i* A in the same direction. They will
(a) repel each other with a force of pi%(2nd)  (b) attract cach other with a force of % 2wd)

ic) repel cach other with a force of pg®i{2nd®)  (d) attract cach other with a foree of py{2md?)

Which statement 15 true for Gauss law-

(a) All the charges whether inside or outside the gaussian surface contnbute to the electnic flux.

(b) Electric flux depends upon the geometry of the gaussian surface.

(c} Gauss theorem can be applied to non-uniform electric field.

(d) The electnic field over the gaussian surface remains continuous and uniform at every point

The cumrent sensitivity of a galvanometer is defined as

(@) the current flowing through the galvanometer when a unit voltage is applied across its terminals.
(b) current per unit deflection.

(c) deflection per unit current.

(d) dflection per unit current when a unit voltage is applied across its terminals

A circular coil of wire consisting of 100 turns each of radius 9 cm camics a current of 0.4 A, The magnitude of manetic
field at the centre of the coil is
(a) 24=10T b) 35=x10°4T (c) 279=10*T d) 3=107T

Which of the following figure shows the comrect equipotential surfaces of a system of two positive charges?

) 9)\ f/g

Light travels in two media M, and M, with speeds 1.5 % 10" ms™ and 2.0 = 10" ms™ respectively. The cntical angle between
them is:

o wF) =) eel) o=@




11.

13.

14.

15.

The phenomenon of diffraction can be treated as interference phenomenon if the number of coherent sources is

[a) one {b) two {c) =zero (d) infinity
A wavefront AB passing through a system C emerges as DE. The system C could be

ja) aslt A o

{b) a biprism T \\/’

{c) =& prism 5

i{d) =a glass slab B

A double convex lens of focal length 6 em s made of glass of refractive index 1.5. The radius of curvature of one surface is
double that of other surface. The walus of small radivs of curvature 15

[a) &cm (b} 4.5cm (c)] 9cm {d}) 4cm
Which of the following series in the spectrum of hydrogen atom lies in the visible region of the electromagnetic spectrum?
{a) Paschen senies {b) Balmer series {c}) Lyman senes (d) Brackett senzs

For a p-type semiconductor, which of the following statements is true?

(a) Electrons are the majority camers and trivalent atoms are the dopants.
(b} Holes are the majonty camiers and trivalent atoms are the dopants.

(c) Holes are the majority carriers and pentavalent atoms are the dopants.
(d) Electrons are the majority carmers and pentavalent atoms are the dopants.

If the focal length of objective lens is mcreased then magnifying power of :

{(a) microscope will increase but that of telescope decrease.

(b) microscope and telescope both will increase.

() microscope and telescope both will decrease

(d) microscope will decrease but that of telescope increase.

Magnetic permeability is maximum for

(2) diamagnetic substance (b) paramagnetic substance
(c) ferromagnetic substance (d) All of the abowve

For gquestion mumbers 16, 17 and 18, two stotements are given-one lobelled Assertion {4) and the other labelied Reason (R). Select the
correct answer io these guestions from the codes (a), (B), {c) and {d} as given below.

la}
(b)
(e}
(d)

16.

17.

18.

19.

20.
21,

Both A and R are true and R is the correct explanation of A
Both A and R are true but R is NOT the correct explanation of A
A is true but R 15 false

A is false and R 15 also false

Assertion (A) : The alternating current lags behind the e.m.fby a phase angle of ©/2, when current flows through an mductor.
Reason (R) : The inductive reactance increases as the frequency of ac source decreases.

Assertion {(A) : The basic difference betwesn various types of electromagnetic waves lies in their wavelength or

frequencies.

Reason (R) : Electromagnetic waves travel through vacuum with the same speed.

Assertion (A) : If P, and P, be the powers of two thin lenses located coaxially in a medium of refractive index p at a distance

d, then the power P of the combination 15
P=P +P,—PPdip

1
Reason (R) : Because for above given system equivalent focal length is given by F = iy

iy o oaped

SECTION-B
A coil of 200 turns has a cross-sectional area 900 mm?. It carries a current of 2A. The plane of the coil is perpendicular to a
uniform magnetic field of 0.5 T. Calculate (1) the magnetic moment of the coil and (1) the torque acting on the cal.
Distinguish between “intrinsic’ and “extrinsic’ semiconductors,
Two identical plane metallic surfaces A and B are kept parallel to ach other in air, separated by a distance of | cm as shown

in the figure. A 1s given a positive potential of 10V and the outer surface of B 15 earthed.
(1) 'What is the magnitude and direction of the uniform electric field between Y and Z7

(u) What is the workdone in moving a charge of 20 pC from X to ¥'?
A B



21,

23.

4.

25.

26,

T,

28,

29,

3.

3.

Give two characteristics of electromagnetic waves. Write the expression for velocity of electromagnetic waves in terms of
permittivity and permeability of the medium.
OR
Identify the part of the electromagnetic spectrum whach 15
{1} suitable for radar systems used in air craft navigation.
() adjacent to low frequency end of the electromagnetic spectrum.
{i) produced in nuclear reactions,
{tv) produced by bombarding a metal target by high speed electrons.

State Lenz's law.
A metallic rod held horizontally along east-west direction, is allowed to fall under gravity. Will there be an emf induced at its
ends? Justify your answer.
OR
Current in a carcunt falls steadily from 2.0 A to 0.0 Am 10 ms. Ifan average emfof 200 V 15 induced, calculate the selfinductance

of the circuit.

Answer the following guestions :

{a) In a double sht expeniment using light of wavelength 600 nm, the angular width of the fringe formed on a distant
screen iS5 0.1°, Find the spacing between the two slits,

{b) Light of wavelength 5000 A propagating in air gets partly reflected from the surface of water. How will the
wavelengths and frequencies of the reflected and refracted light be affected?

A prism of refractive index 2 hasa refracting angle of 60°. At what angle a ray must be incadent on it so that it suffers minimum
deviation.

SECTION-C
Two concentric circular coils, one of small radius r and the other of large radius R, such that R =% r, are placed coaxially wath
centres comnciding. Obtain the mutual inductance of the arrangement.

OR
Derive the formula for the self inductance of a long solenoid.

What 15 the emf of a cell 7 State the factors on which its value depends. Derive a relation between emf E, contact potential
V, internal resistance r of a cell and external resistance R. Proove that emf 18 more than paotential difference.

An electric dipole consists of the two particles, having the opposite charges + 2 » 10™ Cand - 2 = 10 C and separated by
a distance of 10 m. What is the electric dipole moment of the dipole? Calculate the electric field at a point P on the axis of
dipole at a distance of | m from it’s mid point. Also, caleulate the electric field at a point Pon the equator of dipole at a distance
of | m from its mid pont.

In a Geiger-Marsden experiment, calculate the distance of closest approach to the nucleus of Z = 80, when an a-particle of
& MeV energy impinges on it before it comes to momentarily rest and reverses its direction.
How will the distance of closest approach be affected when the kinetic energy of the a-particle is doubled?

OR
Show that the electron revolving around the nucleus in a radios *r with orbital speed 'v' has magnetic moment evr/2.
Hence, using Bohr's postulate of the quantization of angular momentum obtain the expression for the magnetic moment
of hydrogen atom in its ground state.

Assuming that p* and n” have equal masses, calculate how many times nuclear matter is denser than water. Take minucleon)
=167 = 10r 7 kgand Ry=1.2 = 10-1m.

SECTION-D

{a) Obtain the expression for the potential due to an electric dipole of dipole moment p at a point 'x* on the axial line,
{b) Two identical capacitors of plate dimensions : { x b and plate separation d have dielectric slabs filled in between
the space of the plates as shown in the figures.

— —

Y

e ] == [ —

Obtain the relation between the dielectric constants K, K| and K.

= B

b
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3l

M.

35,

OR
A paralle] plate capacitor with air as dielectric 1s charged by a d.c. source to a potential V. Without disconnecting the capacitor
from the source, air 15 replaced by another dielectric medium of dielectric constant 10. State with reason, how does
(1) electric field between the plates and
{i) energy stored in the capacitor change.
{a) Why photoelectric effect cannot be explain on the basis of wave nature of hght? Give reasons.
(b} Write the basic features of photon picture of electromagnetic radiation on which Einstein's photoelectnic equation 15 based.
OR
Write Einstein's photoelectric equation and mention which important features in photoelectric effect can be explained wath
the help of this equation.
The maximum kinetic energy of the photoelectrons gets doubled when the wavelength of light incident on the surface
changes from A, to A,. Derive the expressions for the threshold wavelength 3, and work function for the metal surface.

{a) Wrte the necessary conditions to obtain sustained interference fringes.

{b}) In Young's double slit experiment, plot a graph showing the vanation of fringe width versus the distance of the
screen from the plane of the slits keeping other parameters same. What information can one obtain from the slope
of the curve?

{c) What is the effect on the fringe width if the distance between the slits is reduced keeping other parameters same?

OR

{a) 'Wnte two characteristics features distinguishing the diffraction pattern from the interference fringes obtained in Young's
double slit experiment.

(b} Twowavelengths of sodium hight 590 nm and 596 nm are used, in turmn, to study the diffraction taking place due to a single
slit of aperture | = 10 m. The distance between the slit and the screen is 1.8 m. Calculate the separation between the
position of the first maxima of the diffraction pattern obtained in the two cases.

SECTION-E
Case Study: Series LCR Circoit and Resonance
Read the following paragraph and answer the questions,

50
In a seres LCR errcuit with an 1deal ac source of peak voltage E = 50V, frequency v = THzm:l:I R =3000). The average electric

field energy stored in the capacitor and average magnetic energy stored in the coil are 25 mJ and 5 mJ respectively. The value
af EMS current in the circuit 15 0.1 A, Then find

{1} Find the capacitance (C) of the capacitor.

(ii} Find the nductance (L} of inductor.

(iii) Find the sum of rms potential difference across each of the three elements.

OR
(iii) In a series combenation of R, L and C to an A C. source at resonance, if B = 20 ohm, then find the impedance Z of the
combination. -
Case Study: P-N Junction Diode and its Characteristics b CATA. =
Read the following paragraph and answer the questions.
A 51 diode (p-n junction) 15 connected to a resistor and a biasing battery of variable
voltage Vi, Assume that the diode requires a minimum current of | mA to be above
the knee point 0.7 V of its V- charactenstic curve. Also assume that the voltage V + 1
across the diode 15 independent of current above the knee (cut-off) point V,

(i) If ¥=>5V, then find the maximum value of R so that the voltage V 15 above the knee point voltage.
(i) 1fVg =73V, then find the value of R in order to establish a current of 3 mA in the circut.
(iii) IfV, =6V and SmA current flows through the circust, then caleulate the power dissipated in B
OR
(iii) A semiconductor device is connected in a series circuit with a battery and a resistance. A current is found to pass
through the circuit. If the polarity of the battery is reversed, the current drops to almost zero. Name the device.
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Solutions

SAMPLE PAPER-&

(d) To get effective capacitance of 6 pF two capacitors of
4 pF each connected in series and one of 4 pF capacitor in
paralled with them.

Twao capacitors in series 4!13'- 4pF

i r ks a gl 7 '

C ¢ C; 4 4 2 i

| capacitor in parallel WF

S Cy=CG+C=4+2=6uF (1 mark)

(c) Equating magnetic force to centripetal foree,

]'.I'.I"ll'1

=qvB sin 3¥0°

r
Time tocomplete one revolution,

2 2mm

T= T=|:|_E [ | mark)
F_uwgyi; poi”
® 77 "
i i
F (1 mark)
-

{attractive as current 15 in the same direction)

(d) Allother staternents except (iv) are incorrect.

The electric field over the Gaussian surface remams
continuous and uniform at every point. (1 mark)
(e) Current sensitivity ofa galvanometer = deflection per

unit current. (| mark)
(e} Here, N= 100
R=%cm=9x 0m and /=04 4
_ N 2ex1077 x100x0.4
Now B =328 =" oxio?
_ 1:{3.:1:-{&4““_3
=0279x 103 T=219= 10T {1 mark)

(c) Equipotential surfaces arenormal to the electric field
lines. The following figure shows the equipotential surfaces
along with electric field lines for a system of two positive
charges.

{1 mark)

8.

10.

i1.

12,

13.

14.

15.

16.
17.

18.
19.

{8) nysini,=n sin90° (- From Snell’s law)

n, ¥ [, ¢
Sln]-_= Ly m—
ng v n

.. 15x10® 15
5I.T.II|:= =T

210"
3 3-

5|.11| == ‘tH]'.I] =

i ||4.E 31
- : af 3

The critical angle between them, 1. = tan H_E
(| rmark)

{d) Diffraction on a single slit is equivalent to inter ference

of light from infinite number of coherent sources contained

in the slit. (1 mark)

c) A shit would give divergent; a biprism would give

double; a glass slab would give a parallel wavefront. Edge

15 downward, {1 mark)
by IfR,=R,R,=-2R
l l 1
o i T e i
i ][R-] R—]J
l-{li-—]][ I] 05x3
E 2R 2R
E=43%em {1 mark)

(b} Transition from higher states to n =2 lead to emission
ofradiation with wavelengths 656.3 nmand 365.0nm. Thess
wavelengths fall in the visible region and constitute the
Balmer series. {1 mark])
{h) In p-type semiconductor, trivalent impurities are
added to intrinsic semiconductor, which creates holes

which are majority charge carners. (1 mark)
iy M. = decTease

M.Ebm::r INCrease {1 mark)
(c) pg  ismaximum (1 mark)
c) X;=F {1 mark})

{a) Different types of electromagnetic waves have
different frequencies. Also, they travel through vacuum
with same speed. {1 mark)
{b) (1 mark)
Here, n =200, A=%00mm’* =900 x |0r%m?, [=24 B=05T
() Magnetic moment of the cotll M =nlA
=200 > 2 x 900 x 10~ =36 x 10~ Am®
{in) Torgue acting on the coil t=MB sin 8
=36 % 1072 = 0.5=0=0 [=07]

{1 mark)

{1 mark)


user
Typewritten text
Solutions


20.

21.

21,

Extrinsic
Semiconduoctor

Intrinsic

Semiconductor

1. Itis pure
semiconductmg
material and no
impunty atoms are
added to it

Examples are
crystalline forms of

1. Itis prepared by
doping a small quantity
of impunty atoms to the
pure semiconductmg
material.

Examples are silicon and
germanium crystaks with
pure silicon and
EEermanium.

impunty atoms of
arsenic, antimony,
phosphorous etc. or
indmwm, boron, aluminum
ate.

1. The number of free

clectrons and holes 5
never equal There is

1. The number of
free electrons in
conduction band and
the number ofholes excess ofelectrons m n-
in valence band =

exactly equal and

type semiconductors and
excess of holes m p-type

very small mdeed. semiconductors.

3. lts electrical 3. Its glectrical

conductivity is low. conductivity is high.

4. lts electncal 4. lis electncal
conductivity is a
function of

temperature alone.

conductivity depends
upon the temperature as
well as on the quantity of
mpurity atoms doped in
the structure.

(Ve = 4 =2 marks)
Potential difference between the plates
AV = 10-0=10V (B 1s grounded so its potential 15 zero)
AV 10
1) E-Tn ,lﬂlﬂ']"u’.l'm { | mark)
1o
(u) Plate A s an equipotential surface.
Hence work done in moving a charge of 10 pC from X to

(1 mark)

Y 15 zero,

Characteristics of electromagnetic waves:
ify They travel in free space with the same speed equal
oe=3x10° m's

(u) Electromagnetic waves are transverse in nature,
Velocity of electromagnetic waves in any medium 15 given
by

1
V= "
;|-||.I.E
where p 15 the permeability and & is the permittivity of the
medium {2 = | =2 marks)
OR
i) Microwaves

(i) Radio waves

26.

(1) Gammarays
() X-rays. (¥ = 4 =2 marks)
(i) Lenz'slaw : Whenever the magnetic flux linked with
a circuit changes, an induced emf is produced and the
direction of the induced current 18 such that it opposes the
cause which produces it. {1 mark)
(i) Yes, emfwill be induced in the metallic rod because
there will be a change of magnetic flux. The metallic rod
will cut the magnetic limes of the earth's magnetic field.

{ I mark)

OR

As Al=-24
At= 0= 10-3s
V=20V

Asweknow, e=-L —
At

. mﬂ=_t(L}
=103

200 = Lx2x10°
L=1H
(2% | =2 marks)

(2) Angular width, -'l'l-'5‘='g"=

h _ 6000%107"%(m)

AR 1°xm/180{rad)

=344 = 10~m=0.0344 mm {1 mark)
{b) The frequency and wavelength of reflected wave
will not change.

The refracted wave will have same frequency.
The velocity of light in water 15 given by,
v=if

where, v = velocity of light

A = wavelength of light

f= frequency of light

If velocity will decrease, wavelength (L) will also
decrease.

Here, p= \E , A=aP

As, r) +r;=A for minimum deviation

{ | mark)

A 60
=?-:-E'—- 2xgin 307 = E;-utl-L
As, p i 2 i
siniy =smm 45% 1= 45° {1 mark)

Leta current [ flows through the outer ool of radius R. The
magnet field at the centre of the codl 15

{1 mark)

As r<=R, hence B may be considered to be constant over

the centre cross-sectional area of inner coil of radius r.

Hence, magnetic flux linked with the smaller coil wall be
gl e

s e {1 mark)



27,

28,

Bt
R

Now mutual inductance M, =

el

But, M, =M, = suppose, M

M= o

(| mark)
2R

OR
Ui Hi

Magnetic field at a point ingide the solenoid s B=

Where N is the total number of tums of the solenod and {
15 its length. B is constant throughout the length of the
solenond.

Magnetic flux through each turn = B = area of each turn.

M
&= HTIMA (| mark)
where Ais the area of each turn,
Total magnetic flux linked with the solenoid = ¢
M
= i-l-u-? TA=N (| mark)

But from the definibion of self inductance (L), ¢ = LL
mH]h

N
Li=po— IAxN = L= {1 rark)

E.m.f of a czll 15 defined as the maximum potential
difference between the two electrodes of the cell when
no current is drawn from the cell (ie, in open circuit).
(1 mark)
The e.m.fofa cell depends upon the nature of electrodes,
concentration and nature of electrolyte and its
fure, {1 mark)
Consider a cell of emf E, internal resistance r connected
to an external resistor B Total resistance of the circoit

=R+r A1)
Current flowing in the circuit
1 - 2
T Re+r ~2)
Potential difference across internal resistance
r=Ir el )
».  Terminal potential difference
V=E-Ir —i4)
E
o, V= g RiSince ¥V = IR) —A5)

: {1 mark
From (4) we can see that emf is more than potential
difference,
The electric dipole moment of dipole has the magnitude
p=gl=2x 10%x 102=2= 107 C-m {1 mark)
The electnic field at the point P on the axis of dipole has
the magnitude

1 Y2 Ix2x1078
h[ﬁ}(f] =[9xm“}[T]

=360 NC {1 mark)
The electric field at the point P on the equator of dipole
has the magnitude

1 P 21078
E= = | == B =
[4 nJ[ra'} (F=l0 J[ 3 ] |80 NfC
{1 mark)

Here, Z=80, KE =K =3 MeV
=8x106x .= 10-19]
Energy conservation law,
K= (Zed2e)
AmegTy
where = distance of closest appreach.

{1 mark)

_ 27et
S Sney(K)

_(9%10% x2x80x 0.6x107"7)*
Ex10%x1.6x107"°

1
=288 = m-"i'm=E {1 mark)

If KE gets doubled, distance of closest approach reduces
to half. {1 mark)
OR

Let there be an electron revolving in an orbit of radius “r*

with velocity v. The orbat is equivalent to a magnetic shell

of magnetic moment

M=1A ~[1)
{ I mark)

Where | 15 the current and A 15 the area of the orbat.

MNow, [ 15 given by

= - (i)

i)

{ I rmark)
According to Bohr’s theory angular momentum

m nh :
-— - i
YT o Or ¥T 3 (1v)

From equations (1) and (iv),
nch
M = —
4nm 5=4¥
For the ground state n= |
ch

4mm

Therefore magnetic moment, M = (1 mark)

Density of water = 108 ||cgl."r|33 =P

IMiBSS5

Density of leon = -
sity of a nucleon = Pa

m LaT=107"

Pa =
%:R‘f %ﬂ_mxu_len'”f

| mark

167 =107 { )

T 4.185x1 2x1 2x] 21070




3.

1.67

ek PR o 18 = 16
55 023 x [0¥=23x 10 (1 mark)
Pn MIx10M®
Rau'up—”- :ﬂj =23 x 10M=23x [0%, (1 mark)

(a) Letthere be an electnie dipole of length 2a and having

charges + and —q. We have to find potential on the axial

line at point P at a distance OPF = x from the centre O of the

dipole.

—q ] +q
|

G— — P

a |

Potential at point P

o

dmEg x—-8 4mEg x+a

o A q r | _ 1
4]'I:E|:|"'-I—B. x4

P -y

(1 mark)

V—dmﬂ{xg —EI} |{-;]:|= qxln] (| mark])

{(b) When there 12 no dielectrie, then capacitance

C= Eolb
d
For the first capacitor, capacitance
Keglh
C'= Eo =k . 1]
(1 mark}

In second case two capacitors connected in parallel
E,zqlh A

P e 1 | e O e 12 it

L g T

Kl Enlb + KEE{.“:I

s b

& O cw __{ii)
(1 mark})
Ifthe capacitance in each case be same, then from equ.(1)

and (i)

K;+K
co(ts -
OR
This work 15 stored as P.E. of the capacitor.
A

=2 c=ESA aOeCy
Here, C=10C, {--k=10)

Q'=CV =100 {2 marks)

n E= ;, as potential (V) and distance between the
plates (d) i not changed, E also does not change. (1 mark)

3L

:
) E .= Ecnvl

| -
g™ Enmrnw*’- =10x5CgV

=10E. .., (2 marks)
{a) When light wave 15 incident on photoelectric material,
the photoslectrons should be emitted (after a long time) if
work function is large. But no photoelectron 15 emitted by
incident radiations if the frequency 15 less than the
threshold frequency. The energy of the gjected electrons
also has no relevance with the intensity of incident light,
although according to the wave nature, it should be there.

If the light is incident for a longer interval of light, the
energy should also have increased. That is why
photoelectric effect is not explained on the basis of wave

nature of light. (2 marks)
{b) Basic features of photon picture

(i) A photon of frequency v 15a packet of energy E=hv,
where h 15 a planck's constant.

{i) While interacting with matter photons behawve as if
they are all particles.

{m) All photons travel n vacuum with the same velocity.
However, their velocity in different media 15 different.

() There isnocharge ona photon. They are not deflected
by electric and magnetic fields.

{v) The energy of a photon does not depend upon the
intensity of radmation.

{vi) When it interacts with a photoelectric material, it is
completely absorbed and loses its identity.

{vi1) Its collisions with the electron in the photoslectric
material is elastic i.e., total energy and momentum are

conserved during the collision. (3 marks)
OR
Einstein's photoelectric equation
hv = hwg +l mv"
2
hv=hv, +eV,, {1 mark)

where v 15 the veloaty of the gjected electrons and V, 15

the stopping potential.

This eqguation is based on the following properties of

photons:

(i) A photon is a packet of energy. It frequency and h

plank’s constant.

(1) When a photon is incident on a photoelectric matenial,

it is completely absorbed by the electron. The energy of

the phaton 15 used in ejecting electron and the balance if

any 15 used up in imparting kinetic energy to the electron.
(Y= 2 =] mark)

Two impartant observation which can be explained by the

equation :
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{ti The photoslectnic emission takes place only if the
incident light has a frequency greater than the threshold

1 1
frequency vy, If v < v, then Emv‘ will be —ve, which 15

not possible, Hence, electron wall not be emitted (| mark)
(i) When the frequency of the incident light increases,

1
then Emvl i.&., kinetic energy of electron increases

because work function = hvy is fixed. With increase in
frequency more and more energy is available to the electron
gjected and hence stopping potential also increases.

According to the photoelectric equation.

1 3
EI:I‘I.'I: - EJ':I'I'I-'m = v - ‘J-a
h'e .
K_ = l_u_h ....... (i)

Let the maximum kinetic energy for the wavelength of
the meident ‘1"1 b Km

{1 mark)

From equations (1) and {11) we have

ke b
E"’“ﬂ[ﬁ'“]

{1 mark)

(a) The necessary conditions to obfin sustained
mnterference frinpes are:

{1} The two sources of hight must be coherent.

(i) The two sowrces should preferably be
monochromatic,

(m) The coherent sources must be very close to each

other. {1 mark)
{(b) The fringe width in Young's double slit experiment
15 given by
A
P2
where A = wavelength of source
[ = distance between the shis and scresn
d = distance between the shis
= p=D (1 mark)

The vanation of fminge width with distance of screen
from the slits 15 given by the graph shown below:

T..

B

- { | mark)

o—
It 15 & linear graph with slope equal to A/d |, So. for the
fringe width to vary linearly with distance of screen from
the slits, the ratio of wavelength to distance between the
slits should remain constant. Therefore, it 15 advised to
take wavelengths of incident light nearly equal to the

width of the slit. (1 mark)
{c) Fringe width is given by
D
P
Hence, if the distance between the slits 15 reduced then
the width of the fringes increases. (1 mark)
OR
(a)
Diffraction Interference
1 | The diffraction 1 | The mierference
pattem has a has a number of
central bright equally spaced
maxnmumwhich 5| |bnght and dark
twice as wide as bands
other maxama.
2 |The diffraction 2| The mterference
pattem is a pattem s due to
superposition of the superposition
waves onginatng | |of waves
from each pomt emanating from
on a smghe sht, the two namow
slits.
(2 = | =2 marks)
ib) Given:a=1x=10*m,D=18m,
Ay =590 nm =590 x 10r%m,
A, =159 nm =596 x 10-%m
Toobtain first maxima, phase difference,
asing ={2n+l]‘% { 1 mark)
for n=1 asinf= 3%
ar a.%=3%=:=3r=%l% {1 mark)



Separation between the positions of the first maxima

ib iD iD
- }’1"3’1=*2';'5"-1 "'E—E'J'-I =3";["—1“1|]|
1 LR 3
= — X x| 596 =590 =10
2 1x10™ ( )
=162 x 105m [ | mark)
(i) Aw electric field energy (1 mark)
l
-{Ef‘uﬁu]-zs:m—]]
|
EE‘K{IMI{-}
1 l
e
C=20pF i1 mark)
l
(ii) Awv. magnetic energy (ELIE‘"’J
2 x 5% 107
—[_m}g =L =1 henry {1 mark)

{iii) The sum for rms voltage across C, rms voltage across
R and rms voltage across L is not equal to rms voltage

across ideal pe source.
OR

{iii) Atresonance inpedence Z=R
[i} VH =I{RD+R]‘

=-5=Ex!ﬂ'3[Ll+RJ
10

= R=43ki}
(i) Vg=1(Rp+R)
=*.-5=5::1|:I_3{£+ R]
SmA

= |k} =18002+R
= R=86002

(iii) Power=VI={6—-0T)= 5= 10 W

=26.4mW
OR

(iii) p-n junction diode

(1 mark)

{1 mark)

{1 mark})

{ | mark})

{1 mark)
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