CBSE QUESTION PAPER

PHYSICS (Theory)
Hifes fasm (fgifas)

e gay @ 3gv2 siferEay 3% 170
Time allowed : 3hours Maximum Marks :70

General Instructions : &’
() All questions are compulsory. @

(i) There is no overall choice. Ho ' internal choice has been provided in one

guestion of two marks, one question: of three marks and one question of five marks.

You have to attempt only f choices in such questions.

(i)  Question numbers to5 argve ort.answer type questions, carryong mark each.

(iv) Question numbers§ to, % short answer type questions, carrying marks each.

(v) Question number% drare also short answer type questions, carrythgee
5 102

marks each. .
(vi) Question nu % 7 are long answer type questions, carryfivg marks each.
(vii) Use of calculaters’ iSypot permitted. However, you may use log tables, if necessary.

(vii) You may use the follbwing values of physical constants wherever necessary :

c=3x10ms*
h=6.6 x 10Js

e =16 x10°C

m_ = 9.1 x 10°kg

M, = 41tx 10°T m A™

1 = 9x10 N-n?/ C?
4TE

0

Mass of neutron mJ 1.6 x 27°" kg
Boltzmann's constant k = 1.38 x¥0] K™
Avogadro's number N= 6.023 x 1€ / mole
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1. Name an appropna(eb nication channel needed to send a signal of band-width
100 kHz over a distance;of 8 km. 1
100 kHz qus- Waﬁ8km§&wﬁmﬁ%mmsw SUYh HAR T
I M ddEy |

2. Give the direction in which the induced current flows in the coil munted on an
insulating stand when abar magnet is quickly moved along the axis of the coil from one
side to the other as shown in the figure. 1
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Does the 'stopping potential' in photoelectric emission depend.tp
() the intensity of the incident radiation in a photocell ?

() the frequency of the incident radiation ? \
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ach other in the same direction with equal
iCfield which is at right angles to their velocities.
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Define the term Q constant' of a medium.
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The image of a candle is formed by a convex lens on a screen. The lower half of the lens
is painted black to make it completely opaque. Draw the ray diagram to show the image
formation. How will this image be different from the one obtained when the lens is not

painted black ? 2
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An electron and a proton, moving
momenta, enter into a uniform m

Trace their trajectories in the ma



7.  Figure shows a bar magnet M falling under gravity through an air cored coil C. Plot a
graph showing variation of induced e.m.f. (E) with time (t). What does the area enclosed
by the E — t curve depict ? 2
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8. () Draw the graphs showing variation of inductive r@and capacitive reactance

with frequency of applied a.c. source.
() Can the voltage drop across the inductor or @ itor in a series LCR circuit be
greater than the applied voltage of the a.c. s ? Justify your answar.
() STUg® JAEE O/ WG R AGrd & AR U Uit qem emikar e
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9. Define the terms Magne '‘Magnetic Declination’ with the help of relevant

diagrams. 2
srraﬁrcsaﬁ@a% ' e ‘T feRdTd Ual @ qRET i |
10. Two primary ce annd E (E;>E,) are connected to the potentiometer wire

AB as shown i |n e 2
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If the balancing lengths for the two combinations of the cells are 250 cm and 400 cm, find
the ratio of £ and E.
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(@) Why does the electric field inside a dielectric @se when it is placed in an external
electric field ?

(b) A parallel plate capacitor with air betwee eﬁlates has a capacitance of 8 pF. What
will be the capacitance if the dista en the plates be reduced by half and the

space between them is filled wi tance of dielectric constant K =6 ?

‘@R
Three point charges of 4&C, %a — 3uC are kept at the vertices, A, B and
S ilangle of side 20 cm as shown in the figure. What
tude of the charge to be placed at the mid-point (M) of

should be the sign and mag
side BC so that the \ remains in equilibrium ? 2
m +2uC
A

Be 20 Cc_
—3uC cm—>»~ — 3 uC
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e
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+2 uC, —3uC qar —3 PC & o fa=g STasr 20 cm T & et arg Brqs & ofei
A, B @1 C W #Aw: e § g9fy Siar W@ 1 4o BC & wem-famg (M) W fhae
aRRamer qor e fog & sy @ 9, aife T A W W@ SaYT gReaer § w7
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Be 2 C_
_3pC 0cm—»* -3 uC

Define 'electric line of force' and give its two important properties. 2
fegq 9@ W@r & aRwer fafae qor @ & wewyel 7 i |

In a metre bridge, the balance point is found to be at 39.5 fromythe end A, when the
resistor Y is of 12.5 ohm. Determine the resistance of are the connections

between resistors in a metre bridge made of thick copp ips ? What happens if the
galvanometer and cell are interchanged at the bala 'nt of the bridge ? Would the

galvanometer show any current ? 3
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An electric dipole is held in a uniform electric field. (i) Using suitable diagram, show
that it does not undergo any translatory motion, and (ii) derive an expression for the
torque acting on it and specify its direction. 3
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Explain, with the help of diagram, the principle and working of an a.c. generator.

Write the expression for the e.m.f. generated in the coil in terms of its speed of rotation. 3
ARG F FeIdr | fhel yamEd anr A B e a9 s s S |

Rl Fpedt § Wi Reg-ares aw & g guedt @ e 9 @ W § s |



16. Define the term 'resistivity' and ‘conductivity' and state their S.I. unit. Draw a graph
showing the variation of resistivity with temperature for a typical semiconductor.

OR

State the principle of potentiometer. With the help of circuit diagram, describe a method to
find the internal resistance of a primary cell.
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17. There rays of light — red (R), green (G) and blue (B) — are i

a right-angled prism ABC. The refractive indices of the materi
and blue wavelengths are 1.39, 1.44 and 1.47 respecti

ident on the face AB of
rism for red, green
ce the path of the rays

through the prism.
How will the situation change if these rays were i i@yrmally on one of the faces
A 6

of an equilateral prism ? 3
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18. Give reasons for the following : 3
() Long distance radio broadcasts use short-wave bands.

() The small ozone layer on top of the stratosphere is crucial for human survival.
(i) Satellites are used for long distance TV transmission.

() =& Rl & AT yaRel § ag-a3 T dT H SuEnT g 2
(i) THAUHSA & Y-HTT W A SN W "HT SAeliadr & fou Hoaed #)
(i) = RAT F A A gERT & U IWET B TN FRAT S 2
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(@) Draw a graph showing the variation of potential energy of a pair of nucleons as a
function of their separation. Indicate the regions in which nuclear force is (i) attractive,
and (ii) repulsive.

(b) Write two characteristic features of nuclear force which distinguish it from the
coluomb force. 3
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Ultraviolet light of wavelength 2271 from a 100 W mercury s e radiates a photo
cell made of molybdenum metal. If the stopping potenti 3 VY estimate the work
function of the metal. How would the photo cell respon intensity\(t®?) red

light of wavelength 6328A produced by a He Ne la

Plot a graph showing the variation of photoelectric current with anode potential for two
light beams of same wavelength but different i S
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Explain, with the help ~irc it diagram, how the thickness of depletion layer in a p-n
junction diode charges when it is forward biased. In the following circuit which one of

the two diodes isforward biased and which is reverse biased ?
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(@) Show that the decay rato 'R’ of a sample of a radionuc i;related tothe number of
radioactive nuclei 'N' at the same instant by the & IONNR =

(b) The half life of 233U againsti-decay is 1.5 x 10s? the activity of a sample
of #¥U having 25 x 18 atoms ?
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Draw a schematic diagram

glevoptical fibre structure. Explain briefly how an

optical fibre is fabricated ibe in brief, the mechanism of propagation of light signal
through an optical fibye 3
[C G I GRS 3 IR ARG WitT | g4 § T Iy 5 T
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Distinguish between analog and digital communication. Write any two modulation
techniques employed for the digital data. Describe briefly one of the techniques used.
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(@) Distinguish between metals, insulators and semiconductors on the basis of their
energy bands.

(b) Why are photodiodes used preferably in reverse bias condition ? A photodiode is
fabricated from a semiconductor with band gap of 2.8 eV. Can it detect a wavelength
of 6000 nm ? Justify. 8

OR
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(@)

(b)

(@)
(b)

(@)

(b)

(@)

(b)

(@)

Explain briefly, with the help of circuit diagram, how V—I characteristics of a p-n
junction diode are obtained in (i) forward bias, and (ii) reverse bias. Draw the shape
of the curves obtained.

A semiconductor has equal electron and hole concentration of/i8%1®n doping
with certain impurity, electron concentration increases to ‘9xf0

() Identify the new semiconductor obtained after doping.

() Calculate the new hole concentration.
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With the he%lled diagram, explain the principle and working, of a moving coil
galvanometer.

Two parallel coaxial circular coils of equal radius ‘R’ and equal number of turns ‘N’,
carry equal currents 'l' in the same direction and are separated by a distance ‘2R’. Find
the magnitude and direction of the net magnetic field produced at the mid-point of the

line joining their centres. 5
OR

State Biot-Savart’s law. Using this law, derive the expression for the magnetic field
due to a current carrying circular loop of radius ‘R’, at a point which is at a distance
‘X’ from its centre along the axis of the loop.

10



(b) Two small identical circular loops, marked (1) and (2), carrying equal currents, are
placed with the geometrical axes perpendicular to each other as shown in the figure.
Find the magnitude and direction of the net magnetic field produced at the point O.
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(@)

(b)

(@)

(b)

(@)

(b)

(@)

(b)

How is a wave front different from a ray ? Draw the geometrical shape of the
wave fronts when (i) light diverges from a point source, and (ii) light emerges out of
a convex lens when a point source is placed at its focus.

State Huygens’ principle. With the help of a suitable diagram, prove Snell’s law of
refraction using Huygens’ principle. 5

OR

In Young’s double slit experiment, deduce the conditions for (i) constructive, and
(i) destructive interference at a point on the screen. Draw a graph showing
variation of the resultant intensity in the interference pattern against position ‘x’ on the
screen.

Compare and contrast the pattern which is seen with two coherently, illuminated
narrow slits in Young’s experiment with that seen for a coherently illuminated
single slit producing diffraction.
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