Class-XII
Session - 2022-23
Subject - Physics (Theory)

Sample Question Paper - 31

With Solution
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Time Allowed : 3 Hours Max. Marks : 70

L.
2

1a.

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

This guestion paper has five sections; Section A, Section B, Section C, Section D and Section E. All the sections are
compulsary.

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

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

Use of caleulators is not allowed.

SECTION-A

Toobtain 3 pF capacity from three capacitors of 2 uF each, they will be arranged.

{a)} all the thres in series

(b) all the three in parallel

{c) twocapacitors in series and the third in parallel with the combination of first two
(d) twocapacitors in parallel and the third in series with the combination of first two

The work done in carrying a charge g once around a circle of radius rwith a charge (0 placed at the centre will be
() Qq:_ainsﬂ.r: ) (b} Qglidnzgr) (¢} zemo (d) Qq‘? f{4megr)

Two long parallel wires are at a distance of | metre. Both of them carry 5 ampere of current. The force of attraction per unit
length between the two wires is

() 50 107" N/m (b) 2x 108 N/m (€} 5x10r¥N/m (d) 100" N/m

A transformer is used to light a 100 Wand 1 10V lamp from a 220 V mains. If the main current 15 0.5 amp, the efficiency ofthe
transformer s approximately

(a) S50%% by S90Pa €} 10fa d) 30%

The magnetic susceptibility for diamagnetic materials is

{a) small and negative (b} small and positive {c) large and positive {d) largeand negative
Lenz's law is a consequence of the law of conservation of

(a) charge (b} mass c} energy (d) momentumn
Alternating current cannot be measured by D.C. ammeter, becanse

{a}) A.C. s virtual {b) A.C. changes its direction

{c) A.C. cannot pass through D.C. ammeter {d) average value of A.C for complete cycle 15 zero

The osollating magnetic field in a plane electromagnetic wave 5 given by Ehf =5 % W™ sin 1000 = [3x— 4 = 108 t)T. The
amplitude of clectric fizld will be :
(2) 15 10F Vm™ (b} 5% 10 Vm (c) 16 10°Vm™ (d) 4= 10°Vm™

A concave mirror is used for face viewing has focal length of 0.6m. At whay distance you should hold the mirror from your face
to get an upright image with a magnification of 47
{2} 020m b} 025m i) 0.40m id) 045m

In a photoelectric experiment, anode potential (V) is plotted agamst plate current (1)

|

e

v

{a) A and B will have different imtensities while B and C will have different frequencies
{b) B and C will have different intensities while A and C will have different frequencics
{c}) A and B will have different intensitics while A and C will have equal frequencies
{d}) A and B will have equal intensities while B and C will have different frequencies
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1.

13.

14.

15.

The mess number of He 15 4 and that for sulphur 15 32. The radius of sulphur nucler s larger than that of helium by

@ 8 (b) 4 (c) 2 (d) 8
Rutherford"s atomic model was unstable because

(@} nuclel will break down (b) electrons do not remain in orbit

{c) orbiting clectrons radiate encrgy {d) clectrons are repelled by the nucleus

The impurity atoms with which pure silicon may be doped to make it 8 p-type semiconductor are those of

{a) phosphorus (b} boron {c) antimony (d) nitrogen
When an impurity is doped into an intrinsic semiconductor, the conductivity of the semiconductor

{z} increases (b} decreases {c}) remains the same (d} becomes zero

In a reverse biased diode when the applied voltage changes by 1 V, the curmrent is found to change by 0.5 pA. The reverse bias
resistance of the diode is
(a) 2= 10°Q (b) 2= 10802 (c) 2000 (d) 20

For question numbers 16, 17 and 18, two statements are given-one labefled Assertion {4 ) and the other labelled Reason (R). Select the
correct amswer to these guestions from the codes (a), (B), (c) and (d) as given below.

(a)
{b)
c)
{d)

16.

17.

18.

19,

20,

21.
1.

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

A 1= false and B 15 also false

Assertion (A) : Bending a wire does not effect electrical resistance.
Reason (R) : Resistance of wire 15 proportional to resistivity of matenal.

Assertion {A) : The electric potential at any point on the equatorial plane of a dipole 15 zero.
Reason (R) : Workdone in rotating a dipole from a direction perpendicular to the field to the given direction 15 called potential
energy of dipole.

1
Assertion (A): In YDSE, if1, =9l and I = 41 then -5 = 25,

min

Reason (R) : In YDSE 1_, =%{J1T+ JL ) and 1o, =%{JI}JE}I .
SECTION-B

The graphs (1) and (1) represent the vanation of the opposition offered by the circuit element to the flow of alternating current
with frequency of the applied emf. Identify the circunt element corresponding to each graph.

'

T
g g
i i
0 Frequency —s 0] Frequency —»
(1) (i}

A convex lens of focal length 0.5 and concave lens of focal length | m are combined. What 15 the power of the combination of
two lenses.

OR
The radius of curvature of curved surface of a thin plane - convex lens 15 10 cm and the refractive index 15 1.5, [f the plane
surface is silvered what wall be the focal length of the lens?

What is depletion region? Explain how barrier is created in this region?

Draw a labelled ray diagram of refracting type telescope in normal adjustment. Write two main considerations reguired
of an astronomical telescope.



3.

4.

25.

26.

27T,

18,

29,

3.

The W-I characternstic of sslicon diode 15 shown. Caleulate the diode resistance in

E c'
10 =
1 B b
(A B e e s 4E
1 [ ]
41 afi
% 6 4 2= e
: i
i P PIOATEOTOELD
1
R - e 3 T
Q
= |
- ls

HpA)
jg) forwardmasetV=09Vand (b) reversebmasatV=-30W

Predict the polanity of the capacitor in the situation described by adjomning figure. Explain the reason too.

A
B
5 N P N S ¥ N
—_—
OR
1} Define mutual induction,

(i) A pair ofadjacent coils has a mutual inductance of 1.5 H. Ifthe current in one coil changes from 00 20 A in 0.5 5. what
15 the change of flux linkage with the other coal?

A paralle] beam of hight of 600 nm falls on a narrow sht and the resulting diffraction pattern 1s ohserved on a screen 1.2 m away:
It 1% observed that the first minimuom is at a distance of 3 mm from the centre of the sereen. Caleulate the width of the shit.
SECTION-C

Threedentical specimens of a magnetic materials, mickel, antimony, aluminium are kept in a non-uniform magnetic field. Draw
the modification in the field lined in each case.

An electric dipole of length 4 cm, when placed with its axis making an angle of 60° with a uniform electric field, experiences
a torque of .1_,'(3_ Nm. Calculate the potential energy of the dipole, ifit has charge = 8 nC.

Draw a plot of potential energy of a pair of nucleons, as a function of their separation. Write two important conclusions
which you can draw regarding the nature of nuclear forces.

OR
In heavy nuclel, number of neutrons 15 more than number of protons, why?

{a) What is the significance of negative sign in the expression for the energy?
(b) Draw the energy level diagram showing how the line spectra corresponding to Paschen series occur due to transition
between energy levels.

OR
{1} In hydrogen atom, an electron undergoes transition from 2nd excited state to the first excited state and then to the
ground state. Identify the spectral series to which these transitions belong. T A
(1) Find out the wavelengths of the emitted radiations in the two cases.
The two lines marked A and B in the given figure, show a plot of de-Brogle wavelength A L B

|
VETSUS, j—_;f, where V is the accslerating potential for two nucle: IE H and f H.

{1y 'What does the slope of the lines represent?
{n) Identify, which of the lines corresponded to these nuclei. N



3.

3.

33

M.

SECTION-D

(a) State Kirchhoff's rules and explain on what basis they are justified.
(b} Two cells of emfs E| and E, and internal resistances ry and r, are connected in parallel. Derive the expression for
the (i) emf and (11) internal resistance of a single equivalent cell which can replace this combination.
OR
What is drift velocity of electrons and relaxation time of free electrons in a metallic conductor carrying a current? Establish
a relation between them?

State Biot Savart law, expressing it in the vector form. Use 1t to obtain the expression for the magnetic field at an axial
point, distance '’ from the centre of a circolar coil of radius ‘e’ carrying current '1°. Also, find the ratio of the magnitudes
of the magnetic field of this coil at the centre and at an axial point for which a4 = aqﬁ >
OR
{(2) Draw the magnetic field lines due to a current carrying loop.
ib) State using a suitable diagram, the working principle of a moving coil galvanometer. What i the function of radial
magnetic field and the soft iron core used in it?
{c) For converting a galvanometer into an ammeter, a shunt resistance of small value 15 used in parallel, whereas in the case
of a voltmeter a resistance of large vlave i1s wsed in senies. Explain why?

. (A+8,)
BN ———

{a) Derive the prism formula, oy, —

Sin—

{b) Draw the graph showing the variation ofthe angle of deviation with angle of incidence, through a prism.

0OR
Figure shows a convex spherical surface with centre of curvature C, separating the two
meidia of refractive indices n; and n,. Draw a ray diagram showing the formation of the ny / n,
image of a point object O lying on the principal axis. Derive the relationship between the 0
object and image distance in terms of refractive indices of the media and the radius of k— R_"IC
curvature B of the surface,

SECTION-E

Case Study: Heating Effect of Corrent

Read the following paragraph and answer the questions.

The electric energy consumed in a circuit 18 defined as she rotal work done in maintaining the current in an electric circuit

Jfor a given time.

Electric energy=Vit=Pt=F Ri=V2t/R

The 5.1. wnit of electric energy 15 joule (denoted by I)

where | joule= | watt x | second= | volt * | ampere = | sec.

In houschold circuits the electrical appliances are connected in parallel and the electrical energy consumed 15 measured in

kWh

(i) Two 120V light bulbs, one of 25 W and other of 200 W were connected in series across a 240 V line. One bulb burnt out
almost instantaneously. Which one has bumnt and why?

(ii) What happens to the power dissipation if the value of electric current passing through a conductor of constant
resistance 15 doubled?

(i) What 15 the larpest voltage that you can safely put acrogs a resistor marked 196 03-1 W?

OR
{#i) A wire of radius r and another wire of radius 2r, both of same material and length are connected in senes to each other.
The combination is connected across a battery, Find the ratio of the heats produced in the two wires.



35, Case Study: Young's Dowble Slit Experiment
Read the following paragraph and answer the questions.

A student is performing Young's double shit experiment. There are two slits 5, and 5, l | Sereen
Separation between them i€ d. There 18 large screen at a distance D{D >>d) from the slits. — S,
The set-up is shown in the following figure. A parallel beam of light is incident upon it, A —* 'DI** ------------------- P

monochromatic light of wavelength A 15 used. The imitial phase difference between the ST[ |
two slits which behaves as two coherent sources of hight is zero. D

The intensity of light waves on the screen coming out of 8, and 5, are same and is 1. In this situation, the principal maximuom
15 formed at the point P. At the point on screen where principal maximum 15 formed, phase difference betwesen two mterfermg
witwves will be zero.

(1} What wall be the effect on interference fringes ifred light 15 replaced by blue light?

{(ii)) What 15 the effect on the interference fringes in a Young's double slit experiment when wadth of the two shits is increased?
(iii) What is the effect on the interference fringes in a Young's double slit experiment when monochromatic source is replaced

by a source of white light.
OR

{iii} A double slit arrangement produces fringes for & = 5890 A that are 0.4® apart. What is the angular width if the entire
arrangement is immersed in water 7 (u_ = 4/3)
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1a.

11.
11.
13.
14.

15.

16.

Solutions

SAMPLE PAPER-2
Y 17. (b) Atany point on equitorial plane of dipole,
{g) C= s +2=3pF { | mark) V=0 {1 mark)
(e} Thepotential at any pomt of crcular path will besame. 18, (¢) ;m={ﬁ+£j1
(| mark)
o 1 z
@ F=bo, 2 o = —T2) (et
Ax r 19. (i) From graph (i}, it is clear that resistance (opposition
=50 = 10~ N/m. HereF is force per unit length. to current) is not changing with frequency, 1., resistance
{1 mark) does not depend on frequency of applied source, so the
{b) Efficiency of the transformer circuit element here 15 pure resistance (R).
P 100 From graph (11), it is clear that resistance increnses linearly
n= - x!ﬂﬂ=mgmﬂ=9ﬂﬂ'ﬁ {1 mark) with frequency, so the circuit element here 15 an inductor.
input =0, . .
Ind X, =2 = X
@) ‘Senall anid ncgative (1 mark) SO 1=f
(c) Lenz's law i3 a consequence of the law of conservation _ (1+1 mark}
(d) .A.Il::mﬁllng current cannot be measured by D.C. Power of combination
ammeter because average value of A.C. for complete cycle R s | 1
IS ZCro. {1 mark) P=EpP1t+P: _:F—+:F__E+—;_=E_I =] D
id) Compare with B —Huill'l (kx — cat) r =
w=4x 0% K=5 {2 marks)
Here, By = 5 x 1078 OR
m=4xll'.l‘,li.'.=5 For plano-convex lens, Ry == ; R, =—10cm. p=15
43(]()5 7 .o | i i
v= Speed of wave = z =8x10 [..?—I] - ———| =a5-1 1 1
Ey=vB,=40= 10" =4 x 107 V/m { I mark) s P
V =05x—=—w=— f =20em
@ M=4=——=¥=—du “10 100 20
11 1 i oy Since the plane surface 15 silvered therfore the focal length
Using mirror formula ——+—=—- = —+—-=——
V' 4 F7 - 1 06 S {2 marks)
1-40 -1 ¥
= —— =— =4=-445m { I mark) : 4
44 06 21.  Electrons diffuse from n — p and holes diffuse fomp—n

{(8) From the graph it is clear that A and B have the same
stopping potential and therefore the same frequency. Also

B and C have the same intensity. {1 mark)
A N
ic) Ruse L J —{T] =D {1 mark)

(b) Rutherford's atomic model was unstable becausez
electrons do not remain in orbat. (1 mark)
{b) To make a p-type semiconductor, pure silicon is

doped with trivalent impurity like boron. {1 mark)

{a) On adding impurity. Conductivity of the
semiconductor INCTEases. (1 mark)
(b) Eeverse resistance
AV 1
- = = lﬂﬁﬂ | mark
Al psxi107® s

(a) Resistance, R = pi
Here, p = resistivity
{=length
A = area of cross-section
Bending a wire does not change length (/) or area of cross-
section (A). Hence, resistance remains same, [ mark)

side leaving a positively charged donor atom on n-side
and negatively churg:d acceptor atom on p-side. This
space charge region on either side 15 called depletion
region. MNear the junction this region depletes the movement
of free charges. Hence, electric field due to positive space
charge on n-side and negative space charge on p-side is
created. Due to this electrons and holes now drift in
opposite direction in this field and further extend this

Tegion,

Diode under
equilibrium W =10

Thus a different polanty potential is developed which
prevents movement of electron from n—region to p—region,

called barrier potential and there is no net current.

jI/

(b} Barrier potential
under no bas

(2 marks)


user
Typewritten text
Solutions


21, The labelled ray diagram of refracting type teloscope in

4.

25,

normal adjustment is as shown :

L [ o]

I=v,d T 23w

(| mark)

The two considerations are (1) Otjective should be of large
focal length and apearture (1) Eyvepiece should be of small
focal length and aperture. Y2+ Yo mark)
(2} [In forward baas, V=400V

AV=BE=10-08=02V

Al=CE=10-6=4mA

Forward resistance,

(1 mark)

Feverse charactenstics, V=-3V%
AV=_2_(-4)=2V¥
Al=3-2=1pA

Eeverse resistance,

AV i
R= =
© Al pxp07®
Induced current 1% in anticlockwise when seen from left
hand side and 1tg direction 1 in elockwise when seen from
right hand side.
Therefore B is as negative plate while 4 is as (+) ve plate.

(1+ 1 mark)

(b)

=2x10°C2.

(1 mark)

0OR
{1) Mutual induction: It is the phenomenon in which a
change of current in one coil induces an emf in another
coil placed near it. The coil in which the current changes s

called the primary coil and the coil in which the emfis
induced 15 called the secondary coil. i I mark)

dl
) Aswe know, © =—ME

20-0

e==]5=

=60V
S0, the flux linked with the other coil is given by

A=mexAt==060x05==30Wh (| mark)
Given : L =600 nm =600 x 10" m, D= 1.2 m,
B=3x10?md="7
Distance of the first minimum

AD AD  600x1077 x1.2
f=—=d=—=——— " =240

d B X107 "

(2 marks)

26.

F 18

9.

Mickel isa ferromagnetic substance so field lines

g
1 -

f Nickel

Antimony is a diamagnetic substance so field lines

H"f“w—-.-—ﬂ

Antirmany
Aluminum 15 a paramagnetic substance so field lines

““u\___l_»__#_,r’

=

=
L

Torgque on a dipole which is placed in an uniform electric
field (E) is given by,

t=PE sinf =(g/) E sinf {1}
Here, [ 15 the length of the dipole, () 15 the charge and E 15

(3 marks)

the electric field. (1% marks)
Potential energy,
U=-PE cosf =—{g/) E cosf I
e t QEsing
Divading (2) by (1), U -—-qums.H-_tma
-1 - 43
i —=s o ——— = [J=
SR e T me T ¥
=U=-4] (1% marks)
Graph between the potential energy of a pair of nucleons
a5 a function of their separation.
< 100 lll.
2
I:Ii'l—llil:l —
i 2 1w 107 cm
Separation (mn cm) (2 marks)

The conclusions drawn from the graph are

(i) Muclear force 15 a short range force.

(1) Muclear force 15 of attractive nature for separation
between the nucla greater than | fm and of repulsive nature
when separation in less than | fm. (| mark)

OR

If number of protons 15 large, coulomb’s repulsion would
be large hence nucleus would split. To hold the nucleons
mnside the nucleus no. of neutrons 15 large to increase
nuclear force which i5a short range force and acts between
neighbours only. (3 marks)
(a) The negative sign in the expression for the energy
signify that the electron 15 bound to the nucleus and 15 not
free. (| mark)



{(b) Energylevel diagram for the Paschen series

i}

=i, 54 T |

= [L5S H, 4 =| |

-1.81 ] 1
1-“ — HH|— 3 |+~ Ve pe

PASCHEM

< SERIES
-='- W o™= 1
E {VISIBLE REGION)
= (2 marks)

= |38 g g m=|

Geround level

30.

3l.

The Paschen series of the hydrogen atom is produced
when transitions take place from higher orbits to the third
orbit.

{1) An electron undergoes transition from 2nd excited
state to the first excited state 15 Balmer series and then to
the ground state 15 Lyman series. { | mark)
(1) The wavelength of the emitted radiations in the two
CRSES,

SRR — 340 eV

n=2
Balmer Series

L Seri

n=1 cicaiaiioia — 136V

For HEL}EH
AE=(-3.40+11.6)=1020eV

1243107

102

A=1218A {2 marks)
- de-Broglie wavelength of accelerating charge particle 1s
given by

h
A= __ b _
F_I Vo= kyV _m_ constant i | mark)

{i} The slope of the line represent 3;'_. i | mark)
mq

(m) !I-IE and ]H'J' carry same charge (as they have same

atomic number)

1
.'-Lﬁ=
Jm
The lighter mass i.e., (H® is represented by line of greater
slope e, Aand ssimularly | H by line B.
(a) Kirchhoffs first rule (Junction rule): The algebraic

sum of the currents meeting at a point in an electnical
circuit 15 always zero.

> 1=0

=1218x 107" m

{1 mark)

Thas law is justified on the basis of law of conservation
of charge.

Kirchhoff"s second law {Loop rule): In a closed loop, the
algebraic sum of the emfs i1s equal to the algebraic sum
of the products of the resistances and the current
flowing through them.

ZE+ZIR=D (2 marks)

Thas law is justified on the basis of law of conservation
of energy

(k)

Ny
/

',."'
2
Terminal potential difference across the first cell is
E-F
V=E-lLrn= ="

For the second cell, terminal potential difference wall be
equal to that across the first cell. 3o, V=E, - L r,
E:-F

2
Let £ be effective emf and r 15 effective internal

resistance. Let | be the current flowing through the cell.
J= J't + fz

_E-V E-V

=

-

I =

= 1T

i r
r(E, V)40 (Ey —)

N2
= Irry=Eiry + Eyr—(ry + i)V

— phn+tEy Inn

= I=

o BEgir 4
Comparing the equation with
V= E' - ﬁ, we get
El'ﬁﬂ E - EI"':'-! + E.Erl
q+n
o o

Internal resistance, r= (3 marks)

fp+r
OR
Drift velocity 18 defined as the average velocity with

which the free electrons get drifted towards the positive
end of the conductor under the influence of an external

electrie feld,

Relaxation ime 15 the average time that has elapsed since
each electron suffered its last collision wath the atoms or

wms of conductor,



31

Joe

+ + £

A
{1 mark)
Consider a metalic conductor of length 1, and ¥ be the
potential difference applied across the ends. Then the
magnmtude of electric field,

i

Since the charge on electron is —e, each electron
experiences a force,

F =—=E i)
If m is the mass of an electrie, the acceleration of each
electron is,

- =eE

O

]
m

Due to this acceleration, apart from its thermal velocity,
acquires additional velocity compenent in a direction
opposite to the direction of electric field. At any instant
of time, the velocity acquired by electron having thermal
velocity u, will be ¥, = u; +a1 and o on.
Where 1, is the time elapsed after it's last collision.
2. The average velocity of all the electrons mn the
conductor (1e., the dnft velocity)

~  VIAVId Ve B ety +T)
Wy = = 1 2 2= (Since the

n n

average thermal velocity of electrons is zero).

'[|+T_2 +'“'+TI:I ¥ 5
i% the relaxation

= 5 1 where T=

n
tirme. {3 marks)
Putting the value of 3 from (2) dnft velocity speed
. eEr
Vg =—
m
eEr

Average drift speed vy =— (1 mark)
m

Biot-Savart’s law:— The strength of magnetic field or
magnetic flux density at a point P (dB) due to current

element dl depends on,
[ dB=1
@) dB = di
@) dB = sing

1
v) dB & —
{1v) 2

X

Combining, dB = IE”::;“E — B =k ““52'“'3

[k= Prq:lurl:iun.nlit_lr' constant]
In 5.1. umts, k= -zi where pg 15 called permeability of
T
free space.

bg = 4m=1077 TA!m

5 dﬂ=ﬂ [dl & B

{2 marks)

and, dB = 22 “"" r)
dx 4 2

d B is perpendicular to the plane containing df and T
and 15 directed mwards,

Let there be a circular loop of wire whose centre O and
radius a located in the YZ plane and carrying a steady
current I. We have to calculate the magnetic field at an
axial point P at aﬂislm::: ‘d” from the centre of the loop.

G T

A=

t\,, c}j M
Frurnlh:ﬁgl.utlllsc]mrmalan}'l:mmtdl_sp:rpn'hdmﬂ
to ¢ , furthermore all the elements around the loop are at the
same distance r from P, where r? = d% + 2%

WNow from Biot Savart's law the magnetic field at point P

due to the current element dL

dp = Ho Il‘“—“ﬁ ug  MdL
4n 2 41:{:]34_&

The direction of the magnetic field dB due to the element
dL is perpendicalar to the plane formed by 1 and dL as
shown in figure above. The vector dB can be resolved
into com ts dB, aong the X axis and dBy which 15
perpendicular to the X-axis when the components
dicular to the X-axis are assumed over the whole
ﬁtﬂ he result 1s zero, That 15, by symmetry any element
on one Side of the loop will set up a perpendicular
component that cancels the com 'Ililmmt set up by an
element :liamrl:imll:.ruppmtc it fore, it i1s chvious
that the resultant magnetic field at P wall be ul-r.lng the X-
axts. This result can be obtained by integrating the
component dB, = dB cos 8. Therefore,
pgl  dL cosh

B=&dB E:I59=E a3 (1)

where the integral is to be taken over the entire loop since
8, x are constants for all elements of the loop and since
a

a2 +a
B pgla pﬂial

fdl =
4]‘[[:'1-1-3.2)% E{d:+az}%

_ kgl
X 2a

And magnetic field on the axial line, when g - 4.3

)

cosd = 7 ' therefore,

- ppla® wpla® pgl )
% T
2(3a2 4 al}% i

From (i) and {1v)



3a.

{3 marks)

{1 mark)

Unitform razal
mzgac nald

Waorking principle : When a current carrying coil is placed
in a magnetic field, it expenience a torque, which tends to
rotate if.

Function of radial magnetic field : It ensures that the plane
of the coil remains parallel to the magnetic field.
Function of sof iron core : It ensures that the magnetic
field is strong and remains on the coil. (2 marks)
{c}) Anammeter 1s an instrument for measunng current
therefore, its resistance has to be kept low as it is connected
in series. Hence shunt of low resistance 15 joined m parallel
to convert a galvanometer into an ammeter.

A voltmeter 15 2 high resistance device. It is connected in
parallel. Therefore its resistance is kept high such that the
current in the mam circuit 15 not affected. Hence a high
resistance is joined in parallel to convert a galvanometer
into a voltmeter. (2 marks)
Congider a triangular prism ABC. The angles of incidence
and refraction at the first face AB are i and r), while the
angle of incidence at the second face AC 15 1, and the
angle of emergence e. The angle between the emergent
rayand the direction of the incident ray 15 called the angle
of deviation, 5.

]

ol o\ I_:_.-
/QE R
P il S
™
B C
From the Quadrilateral AQNE, L8+ SONE =180°

From the triangle QNR, 5 413 + ZOQNE = 1807
Comparing these two equations,

rtn=A )]
The total deviation,
d=(1-gl+{c-n)
e, § =ite-A AT}
{sincer +r,=A)
Thus the angle of deviation depends on the angle of
mcidence.

E-Em_,i=t = I =T,
equation (1) gives,

A

Zr=Aorr= 5 1)
Also equation (i) gives,

BosBk o i=”‘zﬁ _{¥)
The refractive index of the prism is

Av)
For a small angled prism D_ 1salso very small.
sin [[ —W-A +Iﬁ H

Sa = (3 marks)

» O3 = Y
gn) —
3]

(b) A graph between angle of deviation and angle of
incidence 15 shown below.

aheriation | f)
—

/ {2 marks)

am

Angle of

1. o
Angle of incidenoe (i) =——

From the graph we can see that at the mimmum deviation
& _. therefracted ray inside the prism becomes parallel to

its base.



From figure,
PC=+R
Pl=+v
PO=—u
Let, MM =h
The convex spherical refracting surface forms the image

of object O and 1. The radius of curvature s R
In ANCO, i=y+a ~{1)

In ANCI, y=r+p

(2 marks)

B
e u e v —]

= r=y=p i)

For small angles a,p and y, wehave
MN MN  +h

a=tnog=—=—n=

MO PO =u

MN MN Ok
ﬂ.:tanﬂ:—:—:—
MT P =
MV _MN_ b
T MC PC 4R
Assuming M 15 very close to P
By Snell’slaw, —£=p

For small i and r,

%=£ or rny =im m(y=f)=(a-y)n
[From Egs. (i) and i)

{HI -n,}'g' =, + 1,

(1= }'{%}'”' [&]m E] [From Eq. (i)

i)

T = tany

sini

simr

— ——=== (3 marks)

L'
4. (i) As P=—
(i) R

= 25 W bulb hats more resistance. Same current flows
through both of them. 5o the 25 'W bulb will develop more
heat and burns out instantaneously. { | mark)
(ii) - P=I2R, Ifl is doubled, it becomes 4 times.

{ I mark)
(iii) VI=PR= V=4/19x1=14volt. {2 marks)
OR
!
(iii) H=1* Rt Here Ry =p— and Ra=p .
nr- It{lt}z
H
That is, R, =4R,. Hence, H—'= 4, {2 marks)

z
35 ) Asﬁ--%i.c_ Baeh il <k,

Therefore finge width 15 reduced and fringes come closer.
(1 mark)

_ . D
(i) Fringewdth, f= g

Here, D = distance between screen to slits
d = distance betwesn slits

When slit width (d) increases, fringe width will decrease.

({1 mark)
(iii) Coloured fringes are formed at screen. (2 marks)
OR
(uii) Let ?Lh: the angular width in water. We know angular
width = 1
= Angular width o & (1 mark)
9 .
04° 1, —= (1)
A A
Nw’ o '.l.."_. = i _IJ= i
F N T
Hence from eq. (1), we have
e 3
= o = 3
YO (raet)



