Physics (042) &
Class: SS2 A and B Tuwk\\(ax
Set-B

Time: 3 Hours

General Instructions:

There are 8 pages and 33 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 compulsory.

Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of one mar

each, Section B contains five questions of two marks each, Section C contains seven questions ¢

three marks each, Section D contains two case-study based questions of four marks each and Sectio
E contains three long answer questions of five marks each.

5. There is no overali choice. However, an internal choice has been provided in two questions in Sectio)
B, two questions in Section C, one question in each case-based question in Section D and all thre
questions in Section E. You have to attempt only one of the choices in such questions.

6. Use of calculators is not allowed. '
7. You may use the following values of physical constants where ever necessary.

pwN R

c=3x10m/s, me=9.1 x103' kg, e = 1.6 x 102 C, po = 4rt x 107 TmA 7,
h =6.63 x1034Js, g0 = 8.854 x10™2 C 2N 'm?

Avogadro’s number = 6.023 X 10% per gram mole

SECTION A
b In full wave rectifier circuit operating from 50Hz main frequency, the fundamental frequency 1
in the ripple would be
(a) 25Hz (b) 50Hz (c) 100Hz (d) 70.7Hz
Z In a single slit diffraction experiment first minimum for red light (660 nm) coincides with first 1
maximum of some other wavelength A'. The value of 4'is
(a) 4400 A (b) 6600 A (c) 2000 A (d) 3500 A
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Figure shows a roughly approximated curve of binding
energy per nucleon with mass number. W, X, YandZ = 85}-----=-
are four nuclei indicated on the curve. According to e B i
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this curve, the process that would release energy is: (2] il e R
() Y—22
(b) WoXx+z _ 5ot
) W—2z

(d) X-Y+Z

-

o
[7v]
o

L
ol
(=}
Y]
o
[y
N
o




A The wire loop formed by joining tw‘o semicircular
sections of radii R1 and Rz, and carries a current /,
2s shown. The magnetic field at C has magnitude

a) 2 \R4 K,

J 1 1

b) Hot (24 ) R1
4 \Ry R;
pn:(t i) G

c) 2 \Ry R
o1 1

-3
1 \Rp R>

5. An alternating e.m.f. of angular frequency » is applied across an inductance. The 1
instantaneous power developed in the circuit has an angular frequency
(@) w/4 (b) w/2 (c) w/4 (d) 2w

g. Two spheres of radii a and b respectively are charged and joined by a wire. The ratio of electric 1
field of the sphere is

{a} a/b (b) b/a (c) a%/b? (d) b%/a?

7. A metailic square loop ABCD is moving in its own plane with velocity v 1
in a uniform magnetic field perpendicular to its plane as shown in the = AL RS
figure. An electric field is induced "l ?ﬁ:“‘::! 8"

iaj in AD, but not in BC R | I ;—-»-
ibj In BC, but not in AD R | B c*
{c) Neither in AD norin BC ettt

{d) In both AD and BC

8. The circuit shown in the fig. contains two diodes each with a forward resistance of 500 and 1
with infinite backward resistance. If the battery voltage is 6V, the current through the 1000
is

D
[ ' 150 Q
] 750
D,
' 100Q
1t AAAA Nyl
6V
{a) zero (b) 0.03A (c) 0.02A (d) 0.036A
In photoelectric effect when photons of energy h2 fall on a photosensitive surface (work 1

function hv, electrons are emitted from the m
possible to say that:

a) All ejected EIT;’Z:-Jns have same kinetic energy equal to hv — hv,,
. (8] . . x
b) The ejectede ns have a distribution of kinetic energy from zero to (hv — hv,)

etallic surface with a kinetic energy. It is

e/



11.

2
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16

ectrons have kinetic energy equal tothv,

ic el
©) The most energetic have kinetic energy hv,

d) (d) All ejected electrons
P angement of Gamma rays, Microwave, IR wave and UV rays in ascending order of 1
roper arr

frequency is _ _
3)anmma rays > UV rays > IR rays > Microwave

b) Microwave > IR rays > UV rays > Gamma rays
c) UVrays>Gamma rays > Microwave > IR rays
d) IR rays > UV rays > Microwave > Gamma rays

Which of the following series in the spectrum of the hydrogen atom lies in the visible region 1
of the electromagnetic spectrum?

a) Paschen series b) Balmer series

c) Lyman series d) Brackett series

Two point charges +q and -q are held fixed at (-d,0) and (d,0) respectively of a (x,y) coordinate 1
system. Then

a) The electric field E at all points on the y-axis is along i

b) The electric field E at all points on the x-axis has the same direction

c) Dipole moment is 2qd directed along i

d) Work has to be done in bringing a test charge from infinity to the origin

For Questions 13 to 16, two statements are given - one labelled Assertion (A) and other

labelled Reason (R). Select the correct answer to these questions from the options as
given below.

a) If both assertion and reason are true and the reason is the correct explanation of the
assertion.

b} If both assertion and reason are true but reason is not the correct explanation of the
assertion.

c) If assertion is true but reason is false.
d) If the assertion and reason both are false.

Assertion: The drift velocity of electrons in a metallic wire will decrease, if the !
temperature of the wire is increased.

Reason:  On increasing temperature, conductivity of metallic wire decreases.

Assertion: Torque on a coil is minimum,
field.

Reason: ‘The Torque tends to rotate the coil about its own axjs,

When coil is suspended in a radial magnetic 1

Assertion: Interference pattern is made by using blue light

instead of red light, the fringes
becomes narrower.

Reason: In Young’s double slit experiment, fringe width is given by relationg;-gg.

' i6} | i jelectric 1
Assertion: When a dielectricis placed in an electric field, the electric field with in the d':;itor
as well as potential difference across the capacitor plates are reduced by 2
. d)
of K (battery is not connecte ' .
i i ielectric to
Reason: the Dielectric constant is the ratio of the absolute permittivity of the d
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20.

22,

23,

24,

18. The following fig. shows

l)f Four charges 9, -9, q, -q are arran

L] "vq.
the permittivity of the free space. |
SECTION B ..
17.  Name the constituent radiation of electromagnetic spectrum which 2

a) is used in satellite communication.
b) is used for studying crystal structure,

¢) 21cm (wavelength emitted by atomic hydrogen in interstellar space).
d) Produces intense heating effect.

the variation of intensity of

1 2
magnetization v/s the applied magnetic field intensity H for two T A
magnetic materials A and B.

(i) Identify the material A and B.

(ii) Draw the variation of susce
A and B.

H
ptibility with temperature for both

ged at the four corners A
ether this arrangement.
OR

» B, C, D of square of sided d. 2
Find the work required to put tog

Two-pcint charges q; and q:z
Obtain the expression for th
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With the help of suitable dj

agram, describe briefly the two im
in the formation of a p-n ju

nction.

The rated values of two bulbs are (P, V) and (P2, V). Find actual power consumed by both of 2
them if they are connected in
a) Series

b) Parallel, and v is the potentia| difference is applied across both of them,

SECTION C

State Biot- Savart law ang 5

) PRly it to find the ma i .
current at any axial point. gnetic field due to 4 circular loop Carrying 3

St ’s Principle. Uc; . 3
ate Huygen’s ¥ US'"g this Principle explain the laws of refraction.
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25,

The _ e the same
fie Wavelength A of 4 photon and the de Broglie wavelength of an electron hav

V. v - . L
s, Show that eneigy of the photon is H;""'r times the kinetic energy of the electron
I

OR
Two Braphs botwe

en the stopping potential V and
frequency v of the

incident radiation on two different A

P 0
metal plates P ang Q are as shown in fig. (a) Which s

““‘-U!, out of P and has the greater value of work 'gg

functions and larger threshold wavelength? (b) What gg

does the slope of the line depict? () Explain giving 2 -
reason which metal gives out electrons having larger quum Y L
Kinetic energy, for the same wavelength of the incident

radiation.

26 Draw a circuit diagram of full wave rectifier. Explain its working principle. Draw the input and
output waveforms indicating the functions of two diodes used.

27.  The electron in a given Bohr orbit has a total energy of -1.5eV. Calculate its

28.

(a)kinetic energy, (b) Potential energy & (c) Wavelength of light emitted, u:hen the
electron makes a transition to the ground state. Ground state energy is -13.6eV?

Two cells of emf 1.5V and 2V and internal resistance 10 and 20 respectively are connected
in parailel to pass a current in the same direction through and external resistance of 5Q.
(i) Draw the circuit diagram. (ii) Using Kirchhoff’s laws, calculate the current through each
branch of the circuit and potential difference across the 50 resistor.
OR
In the circuit shown, the reading of voltmeter is 20V. éﬂV
111
Calculate resistance of voltmeter., What will be the
reading of voltmeter if this is put across 2000 resistance?
3000 2000
SECTION D
29,

i For which color the ma

gnification of a
a) red

simple mier
b) violet Oscope is

hi
<) yellow Bhest?
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wo lenses.
a) L &L b) L, & L3 c)Li&ls d) Any t
ili.  Magnification of eyepiece in compound microscope is .
a) Positive b) Negative c) Zero d) It can have any value.
iv.  Total magnification of compound microscope is 1 i
a)Positive b) Negative c) Zero d) It can have any value. ’
i
30. Metal Detector ¥
. i
At an airport, Akshita is made to walk through the doorway of a metal detector, for security :
reasons. if Akshita is carrying anything made of metal, the metal detector produces a sound. :
Being a science student, she found that when you walk through a metal detectcr, you are, in
fact, walking through a coil of many turns. When you walk through with metal in your pocket,
the resistance of the circuit changes — resulting in significant change in current in the circuit.
This change in current is detected and the electronic circuitry causes a sound to be emitted as
an alarm.
i. Gn what principle does this metal detector work? 1
{a) Electromagnetic Induction
{b) Resonance in AC circuit
{c) Mutual Induction
{(d) Lenz's Law
ii. A circuit is said to be in Resonance if 1
{a) Current is maximum
(b) Impedance is maximum
(c) Emf lags the current
{d) Current lags the emf
iii.  Resonance phenomenon is exhibited by a circuit only
{a) ifboth R and L are present in the circuit 1

{b) ifboth R and C are present in the circuit
(c) ifboth Land Care present in the circuit
(d) if Lis presentin the circuit

iv. Selectivity of circuit is large if
{a) BothLandR both are large 1
(h) LislargeandRis Ssmal]|
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{c) LissmallandRislarge
(d) BothLandR are small

* ici i ss it
31. (a) what is induced emf? Write Faraday’s law of electromagnetic induction. Expre

mathematically.

(b) a conducting rod of length ‘I’ with one end pivoted, is rotated with a uniform angu-k"'
speed ‘w’ in a vertical plane, normal to a uniform magnetic field ‘8’. Deduce an expre-sston
for the emf induced in this rod. If resistance of rod is R. what is the current induced in it.

OR

(a) Explain with the help of a labelled diagram the underlying principle and working of a
step-up transformer. Why cannot such a device be used to step up dc voltage?

(b) Explain with an example, how power loss is reduced if the energy is transmitted over
long distances as an alternating current rather than a direct current.

37 {a)Using Gauss’s law derive an expression for the electric field at any point due to an
infinite olane sheet of surface charge density o C/m2. Draw the field lines when the charge
density of sheet is (i) positive (ii) negative.

(b} A uniformly charged conducting sphere of 2.5m in diameter has a surface charge
density of 100uC/m?. Calculate the

i. Charge on the sphere,
ii. Total electric flux passing through the sphere.
OR

(a)Establish a relation for electric potential due to a short dipole at a distance ‘r’ from the 3
center of dipole inclined at an angle 8 from the dipole axis. Hence obtain value of electric
potential at a point lying along (i) axial line, (ii) equatorial line of dipole.

(b) Two-goint charges +4uC and -2uC are separated by a distance of 1m in air. Calculate 2
at what point on the line joining the two charges is the electric potential zero.

33. (a) Two independent monochromatic sources of light cannot produce a sustained 1
interference pattern. Give reason.

(b) Light waves each of amplitude “a” and frequency “@” emanating from two coherent 2
light scurces superpose at a point. If the displacements due to these waves is given by y;

=a coswt and y> = a cos(wt+g), where ¢ is the phase difference between the two, obtain
the expression for the resultant intensity at the point,.

(<) In young’s double slit experiment, using monochromatic light of wavelength 4, the
intansizy of light at a point on the scene where path difference isA,is K units. Find out the *
intensity of light at a point where path difference is 1/3

OR

Fig. shows an equiconvex lens of refractive index 1.5 in contact with 5 liquid layer on top 5
of a plane mirror. A small needle with its tip on the principal axis js moved along the axis
until its final inverted image is found at the position of the need|e. The distance of the
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:-am the lens is measured to be 45cm. The liquid is rémoved and the exper
Hmen
t

needle i
is repeated. The new distance is measured to be 30cm. What is the refractive index of N
the

liquid?




