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CBSE 12th Physics 2015 Unsolved Paper
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TIME - 3HR. QUESTIONS - 26

THE MARKS ARE MENTIONED ON EACH QUESTION

SECTION-A
Q. 1. Definetheterm 'self-inductance' of a coil. Writeits S.I. unit.
Q. 2. Why does bluish color predominatein a clear sky?

Q. 3. 1-V graph for ametallicwire at two different temperatures, Tyand T, isas shown in
figure. Which of the two temperaturesislower and why?

Q.4. Which basic mode of communication is used for telephonic communication?

Q. 5. Why do the eectrostatic field lines not form closed loops?

SECTION - B

Q. 6. When an electron in hydrogen atom jumps from thethird excited state to the ground
state. how would the de Broglie wavelength have associated with the electron change?
your answer .

Q. 7. Writetwo factor swhich justify the need of modulating a low frequency signal into
high frequencies befor e transmission.

Q. 8. UseKirchhoff'srulesto determine the potential difference between the points A and

D when no current flowsin thearm BE of the dectric network shown in the
figure.
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Q. 9. You aregiven two conver ging lenses of focal lengths 1.25 cm and 5 cm to design a
compound microscope. If it isdesired to have a magnification of 30, find out the
separ ation between the objective and the eyepiece.

OR
A small telescope has an objective lens of focal Length 150 cm and eyepiece of 5 cm.
What isthe magnifying power of the telescope viewing distant in normal
adjustment?

If thistelescopeis used to view a 100 m tall tower 3 km away. what isheight of the
image O\of the tower formed by the objective lens?

Q.10. Calculate the shortest wavelength in the Balmer series of hydrogen atom. In which

region (infra- red, visible, ultraviolet) of hydrogen spectrum does this wavelength
lie?

SECTION - C

Q.11. Calculatethe potential difference and the energy stored in the capacitor C, in the
circuit shown in thefigure. Given potential at Ais90V, €; =20 uF, €, =30 uF and
C; =15 pF.

Q.12. Find thereation between drift velocity and relaxation time of charge carriersin a
conductor. A conductor of length L isconnected to a d.c. source of emf 'E'. If the
length of the conductor istripled by stretchingit, keeping 'E' constant, explain how
itsdrift velocity would be affected.

Q.13. State clearly how an unpolished light getslinearly polarized when passed through a
polaroid.

(I Unpolished light of intensity I isincident on a polaroid Pywhich iskept near another
polaroid P, whose passaxisisparallel to that of P,. How will the intensities of light, I;
and I, , transmitted by the polaroid’s P; and P, respectively, change on rotating
Pywithout disturbing P,?
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(if) Writetherelation between the intensities I; and I,.

Q.14. Define modulation index. Why isitsvalue kept, in practice, lessthan one? A carrier
Wave of frequency 1.5 MHz and amplitude 50 V ismodulated by a sinusoidal wave of
frequency 10 kHz producing 50 % amplitude modulation. Calculate the amplitude of
the AM wave and frequencies of the side bands produced. 2 mark

Q.15. A uniform magnetic field Bisset up along the positive x-axis. A particle of charge ‘q’
and mass ‘m’ moving with a velocity v entersthefield at the origin in X-Y plane such

that it has velocity components both along and perpendicular to the magnetic field. B
Trace, giving reason, thetrajectory followed by the particle. Find out the

expression for the distance moved by the particle along the magnetic field in one
rotation.

Q. 16. (a) Determine the value of phase differ ence between the current and the voltagein
the given series L CR circuit.

R =400 2
V=\;sin(1000t + ¢) () —=C=2uF
—————O0000———
L =100 mH

(b) Calculatethe value of the additional capacitor which may be joined suitably to
the capacitor C that would makethe power factor of the circuit unity.

Q. 17. Writethe expression for the generalized form of Ampere'scircuital law. Discuss
significance and describe briefly how the concept of displacement current is
explained through Charging/dischar ging of a capacitor in an electric cir cuit.

Q. 18. Use Huygens principleto show how a plane wave front propagates from a denser to
rarer medium. Hence verify Snell'slaw of refraction.

Q.19. Identify the gates P and Q shown in the figure. Writethetruth tablefor the
combination of the gates shown.

A=
P i i o
X
Be Y

Name the equivalent gate r_epresenting thiscircuit and writeitslogic symbol.
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Q. 20. What is ground wave communication? On what factor s does the maximum range of
propagation in this mode depend

Q.21. (a) Writethree characteristics propertiesof nuclear force.
(b) Draw a plot of potential energy of a pair of nhucleons as a function of their
separ atism. Write two important conclusionsthat can be drawn from the
graph.

Q.22. (a) Describe briefly thr ee experimentally observed featuresin the phenomenon of
photoelectric effect.

(b) Discuss briefly how wave theory of light cannot explain these features.

OR

(a) writethe important properties of photonswhich are used to establish Einstein’s
photoelectric equation.

(b) Usethisequation to explain the concept of (i) threshold frequency and (ii)
stopping potential

SECTION-D

Q.23. Onemorning an old man walked bare-foot to replace the fuse wirein kit Kat fitted
with the power supply mainsfor hishouse. Suddenly he screamed and collapsed on
thefloor. Hiswife cried loudly for help. His neighbor’s son Anil heard the cries and

rushed to the place with shoes on. Hetook a wooden baton and used it to switch off
the main supply.

Answer thefollowing questions:

(i) What isthevoltage and frequency of mainssupply in India?

(ii) These days most of the electrical deviceswe userequirea.c. voltage. Why?
(iii) Can atransformer be used to step up d.c. voltage?

(iv) Writetwo qualities displayed by Anil by hisaction.

SECTION-E

Q. 24. (a) Define dectric flux. Writeits S.I. unit.
"Gaussslaw in electrostaticsistruefor any closed surface, no matter what its
shapeor sizeis." Justify this statement with the help of a suitable example.

(b) Use Gauss'slaw to prove that the electric field inside a uniformly charged
spherical shell iszero. 3 marks
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OR

(a) Derivethe expression for the energy stored in a parallel plate capacitor. Hence obtain
the expression for the ener gy density of the electric field.

(b) A fully charged parallel plate capacitor isconnected across an uncharged identical
capacitor. Show that the energy stored in the combination islessthan that stored
initially in the single capacitor.

Q.25. Explain, using a labelled diagram, the principle and working a moving coil gal
vinometer. What isthe function of (i) uniform radial magnetic field, (ii) soft iron
cor e?
Definetheterms (i) current sensitivity and (ii) voltage sensitivity of a galvanometer.
Why does increasing the current sensitivity not necessarily increase voltage
sensitivity?

OR
(a) Write, using Biot-Savart law, the expression for the magnetic field B dueto an

dement di carryingcurrent | at adistance? from it in a vector form.

Hence derive the expression for the magnetic field dueto a current carrying loop
of radiusR at a point P distant x from its center along the axis of the loop.

(b) Explain how Biot-Savart law enables one to express the Ampere'scircuital law
in theintegral form, viz., § B. di = p,I
wherel isthetotal current passing through the surface

Q 26. (a) Consider two coherent sources §; and S, producing monochromatic wavesto
produce interference pattern. L et the displacement of the wave produced by S,
be given by

Y, = acos wt
and the displacement by S, be
Y, = a cos (ot + ¢).

Find out the expression for the amplitude of the resultant displacement at a point
and show that the intensity at that point will be

I = 4a’*cos’¢/2
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Hence establish the conditionsfor constructive and destructive interference.

(b) What isthe effect on theinterferencefringesin Young's double dlit experiment
when (i) the Width of the sourcedlit isincreased; (ii) the monochromatic source
isreplaced by a sour ce of whitelight?

OR
(@) A ray 'PQ" of light isincident on the face AB of a glass prism ABC (asshown in the

figure) and emerges out of theface AC. Tracethe path of the ray. Show that
Zit+sze=2A+ 216
Where § and e denote the angle of deviation and angle of emer gence respectively.

C

Plot a graph showing the variation of the angle of deviation as a function of angle of
incidence. State the condition under which 26 isminimum.

(b) Find out therelation between therefractive index (u) of the glass prism and 24 for the
case when the angle of prism (A) is equal tothe angle of minimum deviation (8,,).
Hence obtain the value of the refractiveindex for angle of prism A = 60°.
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