PHYSICS

A Highly Simulated Practice Question Paper for
CBSE Class XII Examination

- " Max. Marks : 70

hrs

L

fe: 3
eral Instructions

| Al questions are compulsory. There are 33 questions in all.

g, This question paper has five sections: Section A, Section B, Section C, Section D and Section E.
| Section A contains ten very short answer questions and four assertion reasoning MCQs of 1 mark each,
tains nine short answer questions

gection B has two case based questions of 4 marks each, Section C con
(2 marks each, Section D contains five short answer questions of 3 marks each and Section E contains

hree long answer questions of 5 marks each.
| There is no overall choice. However internal choice is provided. You have to attempt only one of the choices

i

i such questions.

SECTION-A

questions are compulsory. In case of internal choices, attempl any one of them.

n atom jumps from an orbit of level n =3 to n =2, then calculate the

I.1fan electron in hydroge
frequency of emitted radiation. [R = Rydberg constant, ¢ = velocity of light|

Or
en spectrum (R=10"m ).

Find the shortest wavelength that can be obtained in hydrog
gnetic wave is given by

.The magnetic field of plane electroma
x10''t)

B=2x10" sin (0.5x10°x +1.5

where, all quantities are in their SI units.
' :+h this electromagnetic wave belongs.

Men, write the name of the region to whi
alculate the flux through two opposite

‘Atharge g, is placed in the centre of the cube. C

laces
5 of the cube
[ to be twice as larger as when the object was

L B
T4 given lens, the magnification was founc |
as 0.1 m. Then, what is the focal length of the

01 ) .
-’pnﬁ?m distant from it as when the distance W
erring the solutions given here. However, cross check your solutions with

fr

I :'.]”.'- thia

b ’-'.uh;a:m"’eq to attempt this sample paper without ref
05 Gven at the end of paper after you complete (e paper
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numbers 11, 12, 15 a .

r question .
s ts are given-one Jap, nq

5. In a certain place, the earth’s magnetic field For dtatemen ; I‘
is 0.52 G and its horizontal component is 0.26 Assertion (A) and the other labejje, d
G. Calculate the angle of dip at this place. Reason (R). Select the correct il

Or these questions from the codeg (a), “”:r rl,

e e magnarla T Ak SIS and (d) as given below. 4
of 20 cm from a wire carrying a current of 35 A. (a) Both A and R are true and Ris th,

explanation of A. e

(h) Both A and R are true but R jg nq the

6. What is the basic cause of quantisation of
correct explanation of A.

charge?
) A is true but R is false.
‘ | Or :;J A is false and R is also false.

If potential at a distance of 20 cm from the .

centre of a charged hollow sphere of radius 5 11. Assertion Manganin and constgy,,

cm is 15V, then what is the potential inside are widely used 1n standard resist,.«,_-."

the sphere? : Reason For manganin and constsp,,.
7. How does energy gap in a semiconductor resistance, values would change vg,

change when it is doped with a pentavalent little with temperature.

impurity? 12. Assertion If the electrons in an atq,

were stationary, then they would fa)

into the nucleus.
Reason Electrostatic force of

8. Do all the electrons that absorb a photon
come out as photoelectrons?

9. Figure shows two situations of a loop PQR in , ,
a perpendicular uniform magnetic field. In attraction acts between negghvely
which position of the coil is there an induced charged electrons and positive
emf? nucleus.

x X x x x x x x x .
x X X xox o xx X x 13. Assertion Thermal neutrons are
P P ovin : i 78 -
L Restl>)x . wg_m much likely to cause fission of ;; U
than fast neutrons.

X R x X x x R X x
Reason Fast neutrons can escape t

x x x X x x X X
0 ® nuclear reactor.

10. The radius of inner most orbit of hydrogen 14. Assertion Nature of electrons mot”
atom is 51 x10'm. What is the radius of orbit in a solid is different from thatina? |
in second excited state? isolated atom |

:: ol , _ Reason Outer orbits of electrons o~ |
Compare the radii of two nuclei having mass neighbouring atoms interact with 8~
numbers 3 and 81, respectively. other or could even overlap in <olid

SECTION-B

Questions 15 and 16 are case study based questions and are com ulso seom 00
question. Each question carries 1 mark. P ry. Attempt any 4 sub parts 10!
actually from the source of light. i

Doppler Effect Astronomers call the increase it :
w -
15. According to Doppler effect, whenever there refivsell:;;gtl} due to Doppler ef‘fectth f
is a relative motion between a source of midd} , Slnce a wavelength 10
light and observer, the apparent frequency Spectre of the visible region of i
of light received by observer is different th um moves towards the red €
€ spectrum.

from the true frequency of light emitted
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_ Wheﬂ waves are received fromy, a5
. q towards the obseryer thergl}rce
i 18 an

m0 decrease i
arent In wavelen =
affgrred to as blue shift, gth, this js

i the context of Doppler effect ip
light. the term red shift signifies
(@) decrease in frequency
(b) increase in frequency
(c) decrease in intensity
(d increase 1n intensity

The Doppler effect in light, fing
applications in measurement of

() speed of stars and galaxies
(b) speed of rotation of sun

(©) velocity of aeroplanes, rockets, etc
(d All of the above

i

i [f source and observer are moving
rowards each other with a velocity,

V. ga and € indicates velocity of light

then fractional change in frequency (.]f

light due to Doppler's effect will be

) Av_ V radial (b) Av _ =V sl
Av c CAv -

() —= (d) =Y=——C
v V radial Vv deia!

fiv) The source of light is moving towards
observer with relative velocity of
3kms . The fractional change in
frequency of light observed is
[a)le(J_3 (b) 3x107°
()10~ (d) None of these

(v) The wavelength of spectral line
coming from a distant star shift from
400 nm to 400.1 nm. The velocity of

the star relative to earth is

a) 75 kms ™' (b) 100 kms™
(c) 50 kms ™ (d) 200 kms ™
(CGenerator

. An AC generator produces electrical
energy from mechanical work, just the
opposite of what a motor does. In it a
shaft is rotated by some mechanical
Means, such as an engine or a turbine
starts working and an emf is induced in
the coil,

103

It is based on the phenomenon of
electromagnetic induction which states
that whenever magnetic flux linked with
a conductor (or coil) changes, an emf is

induced in the coil.
r.ﬂ(j?) 9200
/B

'
’
iN
’

(i) Which method is used to induce an
emf or current in a loop in AC
generator?

(a) A change in the loop’s orientation
(b) A change in its effective area

(c) Both (a) and (b)

(d) Neither (a) nor (b)

(ii) When the coil is rotated with a
constant angular speed o the angle 0
between the magnetic field vector B
and the area vector A of the coil at any
instantt, is
(a) 6=AB
(c) O=wt

(iii) The change of flux is greatest at 0 is
equal to (given, ¢ 5 = NBA cos ot)
(a) 90°,270° (b) 90°,45°
(c) 60°,90° (d) 180°,90°

(iv) The graph below shows the voltage
output plotted against time. Which
point on the graph shows that the coil
is in a vertical position?

(b) 6=At
(d) 6=Bt

%s p
T/‘\o
r o =+
R
(a) P (b) Q
(c) R (d) S

(v) An AC generator consists of a coil of
1000 turns and cross-sectional area of
100 cm?, rotating at an angular speed
of 100 rpm in a uniform magnetic field
of 3.6 x 10~ 2 T. The maximum emt
produced in the coil is
(a) 1.77V (b) 2.77 V
(c) 3.77V (d) 477V
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e ‘
|
SECTION-C |
A1 questions are compulsory. In case of internal choices, attemp! an};onef‘ S
A conducti (ii) angle O Mizontg) , .
of length ;,uzgnrgg::i x xg X X venicd.cof?lf:jonents of the eal'th':d ,;I
to a resistor R, is | ’ 1 : magnetic field.
moved at a uniform Ag x 1 v Or
Speed v, normal to g l XX Two moving coil meters M, anq M

(1)

(i)

18.

19.

20.

P x

uniform magnetic -
field Bas shown in the figure below

Deduce t_he €xpression for the emf
induced in the conductor.

Or

Ina §g1‘ie5 L-C-R circuit, obtain
conditions under which impedance of the
circuit is minimum,

A 200.km long telegraph wire has a
Capacity of 0.0014uF per km. If it carries
an alternating current of 5 kHz, what
shou}d be the value of an inductance
required to the connected in series, so
that impedance is minimum? (Take
n=+10)

(i) Draw V-I characteristics of solar cell.

(ii) Mention two important criteria for
selection of a material for solar cell
fabrication.

(i) The isotopes z°O has 8 protons, 8

neutrons and 8 electrons, while & Be has
4 protons, 4 neutrons and 4 electrons.
Yet the ratio of their atomic masses is
not exactly 2. Why?

(i) Name the type of coolant used in
nuclear reactor.

Or

In accordance with the Bohr's model, find

the quantum number that characterises

the earth's revolution around the sun in

an orbit of radius 1.5 x10"'m with orbital

speed 3 x10* m/s. (Mass of earth

=6 x10* kqg)

Obtain relations between
(i) earth's magnetic field and its horizontal
and vertical components,

21,

22,

23,

24,

25.

having the following particulars . *
R, =10Q, N, =30, A, =3.6x1073
B,=025T -

R, =14Q, N, =42, A,=18 x10~3m3|
B,=050T |

(The spring constants are identicg) fogii
two meters). e
Determine the ratio of (a) current
sensitivity and (b) voltage SenSitivjry ’
M, and M,.

Determine the Ly
potential difference QF\
across the plates of g

the capacitor C, of ] T

the network shown in G

the figure. (Assume, * q]‘\

E >E,).

(i) Name the phenomenon involved in
tunning a radio set to a particular
station.

(i) If the frequency of music channel
Sheela wants to hear is 800 kHz and the
inductance of the tuner L-C circuit is
200 pH. What will be the capacitance o
the tuner circuit?

Which level of the double ionised Lithiun

(Li**) has the same energy as the ground ©

state energy of the hydrogen atom?

Draw ray diagram to show how a right
angled isosceles prism can be used
(i) to deviate a ray by 90°2

[

(i) to produce an inverted image without |

any deviation?

What is the speed of UV-rays in vacuun! |

If the amplitude of electric field of
UV-wave is £, =200 N/C and frequenc*
90 MHz. Determine B,, wand k.




ﬂq,;e- i the frequency of incidon light ¢

[
¥

(tions ar€ compulsory. In cage. Inter

m g

netal surfaced is doubleg, will the

kinetic energy of the photgaje

Joubled? Give reasong.

plot a graph showing the variation of

st”])ng |)t)1lt3nlllil| with 'rtequ;,m.y of

incident radiation for meta)g Aand

paving threshold frequencieg vV, and
such that v, <y, A

A [

Or

gstimating the fnl.!owi Ng tWo numherg

ould be interesting. The first number

ill tell you why radio engineers dq not

qeed to worry much about photons, The

«ccond number tells you why oy eye can

qever ‘count photons’, even in barely

jetectable light?

(s The number of photons emitted per
second by a medium wave transmitter
of 10 kW power, emitting radiowaves of
wavelength 500 m.

(b) The number of photons entering the
pupil of our eye per second
corresponding to the minimum intensity
of white light that we humans can
perceive (~10~'® W/m?). Take the area
of the pupil to be about 0.4 cm? and the
average frequency of white light to he
about 6 x 10' Hz.

Crong by

(it}

Vo,

. In the given diagram, a piece of pure

semiconductor S in series with a variable
resistor R and source of constant voltage
V. Would you increase or decrease the
value of R to keep the reading of ammeter
A constant, when semiconductor S is
heated? Give reason. If semiconductor is
'eplaced by metal and it is heated, then
how the value of R should be changed to

keep reading of ammeter A unchanged?

nal cholcey, aftempt anyone.

28. The qiven data shows the different value

of image distance (v) for different value of
object distance (u) for an object placed on

the optical bench in front of a CODVEX lens
in an experimental setup to determin€e the
focal length (f) of convex lens.

'S.No. Object distance () Image d;st“z;ncem

(cm) i

1 45 A _

2 . .. | SU—

3. 4 o

- S IS . -

5 30 60
One method to find f is to use the lens
formula 1 =1 —-1—; using the given data.

v u

Thus, from data, we find mean f =20 cm
But can the focal length be found
graphically by plotting u-v graph? If yes,
then plot the graph and find focal length.

29. Figure represents a crystal unit of

caesium chloride CsCl. The caesium
atoms, represented by open circles are
situated at the corners of a cube of side
0.40 nm, whereas a Cl atom is situated at
the centre of the cube.

The Cs atoms are deficient in one
electron while the Cl atom carries an
excess electron.

« 0.40 nm —
oShows Cs atom
» Shows CI” atom

(1) What is the net electric field on the Cl
atom due to eight Cs atoms?

(i1) Suppose that the Cs atom at the corner A
is missing. What is the net force now on
the Cl atom due to seven remaining Cs
atoms?
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S ]éth
Or
30. Draw a circuit di '
2 iagram showing the .« the difference betw
biasing of an LED. S tor which What is the = Sen ap
Contro?s tate the factor ntrinsic Senucgr}lzducltqr and p-
(i) wavelength of light Semimngzz:g;-is :llzrcatlrll}c':av;rll;yna P-type
—_— ; : . . semicon eutr,
(i) intensity of light emitted by the diode. ® though n» >> e al,
SECTION-E
31. (i) A 1 m long conducting rod rotates with 32, (i) Write the Pﬁnc1[;ie g:iatpmenﬁomete:_ |
an angular frequency of 400 rad s ' How can o e;m resike Oty Cell,
about an axis normal to the rod passing found with 1t '
through its one end. (i) (@) Why do we preferap otentiomet,,
with a longer bridge wire?

The other end of the rod is in contact
with a circular metallic ring. A constant
magnetic field of 0.5 T parallel to the
axis exists everywhere.

Find an expression for the emf induced
between the centre and the ring; and
then calculate the value of induced emf
from the given data.

(ii) Self-induction is called the inertia of

(i A

electricity. Why?
Or
circuit containing a 80 mH inductor

and a 60 pF capacitor in series is
connected to a 230 V, 50 Hz supply. The
resistance of the circuit is negligible.

(a) Obtain the current amplitude and rms

values.

(b) Obtain the rms values of potential drops

across each element.

(ii) The figure below shows how the
reactance inductor varies with frequency.

!

81

61

()

Reaclance]- 4]
2

=

0 100 200 300 400
Frequency (Hz) —

Calculate the value of the inductance of
the inductor using the information given

in the graph.

33, (i) Abeam of light of

(b) How will the posit1.0n of null i |
change on increasing the resist,
from resistance box?

(Keeping other quantities Constay,
in both cases) 5
Or

Define resistivity of a conductor. Hoy |
does the resistivity of a metallic conduc i
change with temperature? Draw k
approximate graph of resistivity plotteg

against temperature for
(i) metal, (ii) an alloy and

Qce I

(iii) a semiconductor.

wavelength 400 0
nm is incident

normally on a ——
right angled

prism as shown

in the figure at B
night.

It is observed that the light just grazes
along the surface AC after falling on it
Given that, the refractive index of the

material of the prism varies with the

wavelength A as per the relation,
b

12
Calculate the value of b and the
- refractive index of the prism material for &
a wavelength A =5000 A.
[given, 8 =sin1(0.625)]

u=1.2+
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) o

A glass lens Is immersed in wg
power of lens affected?

Or

) What is inteference of lightz wriy
condition for sustained in terfere e the
pattern on screen. nce

Wwhat is the etfect on the interferen
fringes to a Young's double slit exped
when Xperiment

(a) the separation between the o
increased? two slits is

(i) ter. How is

107

(b) the width of the source-slit is
decreased?

(ii) In a Young's double slit experiment
using monochromatic light of
wavelength A, the intensity of light at
a point on the screen where path
difference is A in K units.

What is the intensity of light at a
: , . A
point where path difference 1S 3 2,
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