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TIME - 3HR. |" QUESTIONS-30

THE-MARKS ARE MENTIONED ON EACH QUESTION

SECTION - A

Q.1. A concave lens of refractiveindex 1.5 isimmersed in a medium of refractive index
1.65. What isthe nature of the lens?

Q.2. Define Capacitive reactance, Writeits S.I. Units.

Q. 3. Two spherical bobs, one metallic and the other of glass, of the samesizeare
allowed to fall freely from the same height above the ground. Which of the two
would reach earlier and why?

Q. 4. Thecarrier waveisgiven by
C (t) = 2sin (87 t) volt.
The modulating signal is a square wave as shown. Find modulation index.

Q.5. A 10V battery of negligible internal resistance is connected across a 200 V battery
and a resistance of 38 () as shown in the figure. Find the value of the current in
circuit.

Q.6. Write the relationship between angle of incidence ‘i’, prism ‘A’ and angle of
minimum deviation for atriangular prism.

Q.7. State de-Broglie hypothesis.

Q.8. Under what condition does a biconvex lens of glass having a certain refractive
index actas a plane glass sheet when immersed in a liquid?

SECTION - B

Q.9. Writethe expression for Lorentz magnetic force on a particle of charge'q' moving
with velocity % in a magnetic field B.

Q.10. What is sky wave communication? Why is this mode of propagation restricted to
thefrequencies only up to few MHz?
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Q.11. A test charge ‘q’ is moved without acceleration from A to C along the path from
A to B and then from B to C in electric field E asshown in thefigure. (i) Calculate
the potential difference between A and C. (ii) At which point (of thetwo) isthe
potential more and why?

(2,3)
u\ L

(2, 0) /\\. (6.0
A

Q.12. An electric dipoleisheld in auniform electric field.
(i) Show that the net force acting it is zero.
(i) Thedipoleisaligned to thefield. Find thework donein rotating it through the
angle of 180.

Q.13. A capacitor of capacitance ‘C’ is being charged by connecting it across a dc
sour ce along with an ammeter. Will the ammeter show a momentary deflection
during the process of charging? If so, how would you explain this momentary
deflection and theresulting continuity of current in the circuit? Writethe
expression for the current inside the capacitor.

Q.14. Draw typical output characteristics of an n-p-n transistor in CE configuration.
Show how these characteristics can be used to deter mine output resistance.

Q.15. Describe briefly, with the help of a circuit diagram, how a potentiometer isused to
determinetheinternal resistance of a cell.

Q.16. Writethe functions of the following in communication systems:
(i) Transmitter
(if) Modulator

Q.17. Considering the case of a parallel plate capacitor being charged, show how oneis
required to generalize Amper €' scircuital law to includetheterm dueto
displacement current.

Q.18. A small telescope has an objective lens of focal L ength 150 cm and eyepiece of 5
cm. What isthe magnifying power of the telescope viewing distant in normal
adjustment?

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

Q.19. Two heating elements of resistances Ry and R, when operated at a constant
supply of voltage, V, consume powers P4 and P, respectively. Deducethe
expressionsfor the power of their combination when they are, in turn, connected
in (i) seriesand (ii) parallel acrossthe same voltage supply.

Q.20. A convex lensmade up of glass of refractiveindex 1-5isdipped, in turn,in (i) a
medium of refractiveindex 1-65, (ii) a medium of refractive index 1-33.
(a) Will it behave as a converging or a diverging lensin the two cases?
(b) How will itsfocal length change in the two media?

Q. 21. Whiletravelling back to hisresidencein the car, Dr. Pathak was caught up in a
thunderstorm. It became very dark. He stopped driving the car and waited for
thunderstorm to stop. Suddenly he noticed a child walking alone on theroad. He
asked the boy at hisresidence. The boy insisted that Dr. Pathak should meet his
parents. The parents expressed their gratitudeto Dr. Pathak for his concern for
safety of the child.

Answer the following questions based on the above infor mation:

(&) Why isit safer to sit inside a car during a thunder storm?

(b) Which two values are displayed by Dr. Pathak in his actions?

(c) Which values are reflected in parents’ response to Dr. Pathak?

(d) Give an exampleof a similar action on your part in the past from everyday
life.

Q.22. (a) Why photoedlectric effect cannot be explained on the basis of wave natur e of
light? Givereasons.
(b) writethe basis features of photon picture of electromagnetic radiation on
which Einstein’s photoelectric equation is based.

Q.23. Draw aplot of potential energy of a pair of nucleons asa function separation.
Mark theregionswherethe nuclear forceis (i) attractiveand (ii) repulsive. Write
any two characteristic features of nuclear forces.

Q.24. You aregiven threelenses L4, L, and Lieach of focal length 20 cm. An object is
kept at 40 cm in front of Ly, asshown. Thefinal real imageisformed at the focus
‘I’ of L3. Find the separations between L4, L, and Ls.

Q.25 (a) Obtain the expression for the energy stored per unit volumein a charged
parallel plate capacitor.
(b) Thee€lectricfield inside a parallel plate capacitor isE. Find the amount of
work donein moving a charge g over a closed rectangular loop
abcda
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Q.26. A hollow cylindrical box of length 1m and area of cross-section 25c¢m? isplaced in
athree-dimensional coordinate system as shown in thefigure. Theéectricfield in
theregion isgiven byl—f =50 x i, whereE isin NC~'and x isin metres.

Find:
(1) Net flux through the cylinder.
(i) (if) Charge enclosed by the cylinder.

Q.27. A metallic rod of length ‘I’ is rotated with a frequency v with one end hinged at
the centre and the other end at the circumference of a circular metallic ring of
radiusr, about an axis passing through the centre and per pendicular to the plane
of thering. A constant uniform magnetic field B parallel to the axisis present
everywhere. Using L orentz for ce, explain how emf isinduced between the centre
and themetallic ring and hence obtain the expression for it.

SECTION - D

Q.28. With the help of a suitable ray diagram, derive the mirror formulafor a concave
mirror.

Q.29. Draw a schematic of a cyclotron. explain briefly how it worksand how it isused
to accelerate the charged particles.
(i) Show that time period of ionsin a cyclotron isindependent of both the speed and
radius of circular path.

(i). what is resonance condition? how it used to acceler ate the charged particles?

Q.30. (i) With the help of a labelled diagram, describe briefly the underlying principle
and working of a step up transformer.
(ii) Write any two sour ces of energy lossin a transformer.
(iii) Aster up transformer converts a low input voltage into a high output voltage.
Doesit siolate law of conservation of energy? Explain.
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