PHYSICS 2012

i Time: 20 Minutes " Max. Marks: 17
SECTION “A” (MULTIPLE CHOICE ESTIONS
‘ 1. Choose the correct answer for each from

the given options:
(i) This narrow beam from cobalt-60 is used in treating
localized cancerous tumour:
(A) arays (B) Prays (C) yrays (D) All of these
(i) According to uncertainty principle:
(A) (Ax){At)=h (B) (Ax)Ap)=h
(C) (AENAp)=h (D) (Ax)AE)=h
(i) The practical application of the phenomenon of mutual
inductance is:
~ (A)  A.C. generator (B) transformer (C) rectifier (D) dynamo
(iv) An electric current on passing through a conductor,
produces around it:
(A) an electric field (B) amagnetic field
(C) both electric and magnetic fields
(D) first a magnetic field then an electric field
(v) AVO meter is used to measure:
| (A) electric current (B) voltage (C) resistance (D) all of these
 (vi) The maximum work done is possible in this process:
‘ (A) Isobaric (B) Isochoric (C) Isothermal (D) Adiabatic
~ (vii) If the area of the plates of a parallel plates capacitor is
doubled, the capacitance:

(A) remains unchanged (B) is half
(C) isdouble (D) is increased four times.

(viii) The electric intensity between two uniformly oppositely
charged parallel plates is:
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(ix) Resistors of 2 ohms, 3 ohms, 4 ohms and 5 ohms are
connected in series. If the current flowing through 2

- ohms resistors is one ampere, the current through the
other resistors will be:

(A) 4 ampere (B) 1 ampere (C) 14 ampere (D) 0.1 ampere

(x) According to Einstein's special theory of relatively, the
mass of a particle moving with the speed of light will
become:

{A) zero (B) double (C) infinite (D) ten times

(xi) After alpha decay, the nucleus has its:

(A) Charge number decreased by four

(B)  chiarge jyighber inGERASGA by fNE o3 u T

(C) mass number increased by four

(D) mass number decreased by four
(xii) Laser produces:

(A) .an electron beam (8) a neutron beam
(C) acoherent beam of light (D) all of these
(xiii) Absolute zero corresponds to this temperature on
Fahrenheit scale:
(A) 32°F (B) -180°F (C) —460°F (D) 212°F
(xiv) Joule per coulomb is called:
(A) Farad (B) Ampere (C) Volt (D) Henry
(xv) One kilowatt hour energy is equal to:
(A) 3.6x10°J (B) 36X10°J (C) 746 watt (D) 6.3x10°J
| (xvi) With the increase of temperature, the resistance of a
semi conductor: (A) increase (B) decrease
(C) remains constant (D) becomes zero.
(xx) The mathematical expression Amax X T = constant is
called: (A) Stefan’s Law (B) Rayleigh-Jean’s Law
 (C) Wein's Displacement Law(D) Planck's Law
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PHYSICS 2012

Time: 2 Hours 40 Minutes Marks: 68
SECTION ‘B’ (SHORT-ANSWER QUES‘I’IDHS]MI"

NOTE: Answer 10 questions from this section.
2.() You are given three resistors each of 2 ohms. How
would you arrange these to obtain equivalent resistance _of:

(a) 133 ohms, (b) 3 ohms and (c) 6 ohms? Verify the
results mathematically. o

(i)  Find the current required to produce a magnetic field of
induction B = 2.512 x 10~ web/m* in a 50 cm long solenoid
having 4000 turns of wire. (j, = 4x x 107 web/Am)

(iii) A galvanometer of resistance 50 ohms gives full scale
deflection with a current of 10 mA. A shunt of 0.05 ohm is
connected in parallel to convert it into an ammeter. Find the
range of the ammeter. )

(iv) Given mec’ = 0.511 Mev. Find the total energy 'E’ and the
kinetic enargy 'k’ of an electron moving with a speed V = 0.85¢c.
(Mo =9.1x 107" kg,c = 3 x 10° m/s) .

(v) How does a balanced Wheatstone bridge lead to the

retation X1 -3 2 prove mathematically.

LAY BT
(vij In what way is the motional emf, produced in a
conductor placed in a magnetic field, translated into the
relevant mathematical relation? _
(vii) Explain why the photograph of the path of Alpha

particles is thick and made up of continuous lines whereas
that of Beta particles is thin and made up of broken lines in the
Wilson cloud chamber.
(vili) Do a, B and y rays come from the same element? Why
are all these three found in many radioactive substances?
(ix) What is semi conductor diode? How is it used for haif-
wave rectification?
(x) A Carnot engine whose low temperature reservoir is
200k has an efficiency of 58%. H is desired to increase this to
75%. By how many degrees must the temperature of low
temperature reservoir be decreased if the temperature of he
higher temperature reservoir remains constant.
(xi) Find the value of the shortest and the longest
~avelength of emitted photons in hydrogen spectra in Balmer
series, where Ro = 1.097 x 10’ m™".
(xii) _Find the Binding energy and Packing Fraction in Mev of
s2Te'*® , given that my = 1.0078U m, = 1.0086U my, = 125.9033U.
(xiii) Two point charges of +2 x 10™* and -2 x 10~ coulomb
are placed at a distance of 40cm from each other. A charge of
+5 x 107% coulomb is placed midway between them. What is the
magnitude and direction of force on it? (K = 9 x 10° N-m?/C?)
(xiv) It is observed that when a mercury bulb of a glass
thermometer is put in a flame, the column of mercury first
descends and then rises. Explain it.
{xv)’ A sodium surface is exposed to a light of wavelength 3 x
107" m. If the work function of sodium metal is 2.46 ev, find the
K.E. of the photoelectrons and cut off wavelength.

(h=6.63x 10 J.s,c = 3 x 10° m/s)

SECTION-C (DETAILED- ANSWER QUESTIONS) (28)
NOTE: Answer 2 questions from this section.

3.(a) Derive a relation for the pressure on an ideal gas in
terms of its density and mean square velocity.

(b) Describe Compton’s Effect. Derive the formula for the
Compton shift.

4.(a) Describe a method for determining the ratio of charge to

mass (f.»&’} of an electron. Derive the relevant mathematical

expression.
(b) State Faraday's laws of electromagnetic induction.
Explain the phenomenon of mutual induction, & derive an exp-
ression for mutual inductance of two coils, also give its unit.

5.(a) State the postulates of Bohr's Atomic theory and derive
the expression for the radius of nth orbit of a hydrogen atom.

(b) State Gauss' s Law. Apply the law to find electric
intensity due to a uniformly charged metallic sphere at a point
U’ lying outside the charged sphere.
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