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QUESTION PAPER SPECIFIC INSTRUCTIONS 

(Please read each of the following instructions carefully before attempting questions) 

There are EIGHT questions divided in two Sections and printed both in HINDI and 

in ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 

choosing at least ONE question from each Section. 

The number of marks carried by a question/part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which 

must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the 

space provided. No marks will be given for answers written in a medium other than the 

authorized one. 
Assume suitable data, if considered necessary, and indicate the same clearly. 

Unless and otherwise indicated, symbols and notations carry their usual standard meanings. 

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a 

question shall be counted even if attempted partly. Any page or portion of the page left blank 

in the Question-cum-Answer Booklet must be clearly struck off. 
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3 x108 m/s 
aTrHT Aais (k) 

1-38 x10-3 J/K 

6.627x10-3* J s 

8-854 x10-12 F/m 

341611 YRIAa (4%) 4T x10- H/m 

1.6x10-19 c 

9.1x10-3 kg 

8.3 J/gm mole/K 

rdf JsTEan fAuas () 6-66 x10-ll Nm2/kg2 

Physical Constants 

Velocity of light ( 3x108 m/s 
Boltzmann constant (k) - 1-38x10-23 J/K 

Planck constant (h 6.627 x10-3 J s 

Permittivity of free space (eo) 8-854 x 101 F/mn 

Permeability of free space (u4o) 4Tx10 H/m 
Charge of electron (e) 1.6x10-19 c 
Mass of electron (me) 9.1x10S kg 
Universal gas constant () 8.3 J/gm mole/K 

Universal gravitational constant (G) 6.66x10-ll Nm2/kg2 
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U-A/ SECTION-A 

An electron is moving under the influence of a point nucleus of atomic 

number 2. Show that the orbit of the electron is an ellipse. 10 

(b) 
Show that the mean kinetic and potential energies of non-dissipative simple 

harmonic vibrating systems are equal. 
10 

(c) 

7 380 ms) 

An observer on a railway platform observed that as a train passed through the 
(Kekt 

station at 108 km/hr, the frequency of the whistle appeared to drop by 350 Hz. 

10 Find the frequency of the whistle. (Velocity of sound in air (380 ms)) 

Show that for very small velocity, the equation for kinetic energy, K = Amc 

10 
becomes(K =mo v,where notations have their usual meanings. 

(e) 
-T TT e ? fea T41 , Ho = 1:5443 siR H = 1:5533. 

A phase retardation plate of quartz has thickness 01436 mm. For what, 

wavelength in the(visible region will it act as quartef-wave plate? Given that 

o 15443 and H = 1-5533. 10 

2. (a) à fea ia s s' i, f6i 34ufts 4fg o I S' a yHHA 0 =3a, rad sl à 

fRr aa sFTY TI fRtA HfèN F = 7ax +4a, m ZHTA Y 

ii) 

(üi) 
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