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General Instruction: 
1. All questions are compulsory 

2. There is no overall choice. However, an internal choice has been provided in one 

question of two marks, one question of three marks and all three questions of five 

marks. You have to attempt only one of the choices in such questions. 

3. Question numbers 1 to 5 are very short answer questions, carrying 1 mark each. 

4. Question numbers 6 to 10 are short answer questions, carrying 2 marks each. 

Question numbers 11 to 22 are short answer questions, carrying 3 marks each. 

5. Question number 23 is value based question carry 4 marks 

6. Question numbers 24 to 26 are long answer questions, carrying 5 marks each. 

7. Use of calculators is not permitted. However, you may use log table if necessary. 

8. You may use the following values of physical constants wherever necessary. 

C = 3108 ms-1; h=6.6 10— 34-Js; e=1.610-19C; 17
0 104  TmA  

Mass of neutron mn         1.610-27 kg 

Boltzmann’s constant K =1.38 10-23 JK-1 

Avogadro’s number NA  = 6.0231023/mole 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Special Instructions: 
 

1. First fifteen minutes will be only to read the paper. Please start attempting  
paper after 15 minutes. 

2. Attempt in any manner but please write the correct question number. 
3. Manage your time accordingly and attempt all the questions. 
4. You are not allowed to leave your seat before 3 hours. 
5. Please checks that this question paper contain 26 questions 
6. First fill all entries in answer Sheet, then attempt the questions. 
7. God bless all of you. Good luck and have a nice time with paper. 

Date: 05.01.18 
Time: 3.0 Hrs. 

 
Subject: Physics  

M.M.: 70 
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1. Two signals A, B are given below, are applied as input to NOR  gate. Draw 

the output wave-form in each case.  

 

 

 
2. A magician during a show makes a glass lens with       µ =1.47 disappear 

in a trough of liquid? What is the refractive index of the liquid.? 

3. Two identical loops one of copper and another of aluminum are rotted with 
the same speed in the same magnetic find in which case.  

 (a) induced e.m.f.  (ii) induced current will be more and why?  
 

4. Find Resistance of following using color code  

 

 

 
 
 
 

5. Mention function of following. 

 (a) Transducer (b) Repeater 

ION B 

.6.   A modulating signal is a square wave with amplitude 1 and time period also 

1unit.If carrier wave is c(t) = 2 sin8πt volts 

Sketch the amplitude modulated wave form and find modulation index 

7. A student has two wires. By connecting them individually or combination, 

he can obtain resistance of 3,4,12,16 what are resistances of the wire ? 

OR 

Explain ohmic and nonohmic conductors by giving suitable graph. 

Violet Black Brown Gold 
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8.  A uniform magnetic field gets modified as shown below, when two 

specimens X and Y are placed in it.   

1.  

a. Identify the two specimens X and Y.  

b. State the reason for the behaviour of the field lines in X and Y 

 

9. The energy level diagram of an element is given below. Identify, by doing 
necessary calculations, which transition corresponds to the emission of a spectral 
line of wavelength 102.7 nm.         

 

 
10. How is the mutual inductance of a pair of coils affected when  

 (i) separation between the coils in increased? 

 (ii) the number of turns in each coil is increased?  

 (iii) a thin iron sheet is placed between the two coils, other factors 

remaining the same? 

 Explain your answer in each case.   

SECTION C (3 Marks Each)  

11 (a)A Charged 30micro farad capacitor having initial charge 6mili coulomb 
is connected to a 27 mili hennery inductor. What is the angular frequency 
of free oscillation of  the circuit. ? 

 (b) What is the total energy stored in the circuit initially ? What is the total 
energy at later time ? 

12. A parallel plate capacitor each with plate area A and separation d is charged 

to a potential difference V. The battery used to charge is disconnected .A 

dielectric slab of thickness d and dielectric  constant K is now placed 

between the plates . What change if any ,will take place in  

(i) Charge on the plate 
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(ii) Electric field between the plates 

(iii) Capacitance of the capacitor 

13. (a)What is meant by work function of a metal? How does the value of work 

function influence the kinetic energy of electrons liberated during 

photoelectron emission? 

 (b)The work function of three elements A,B,C are given below  

 A= 5eV, B= 3.8eV  and C= 2.8eV 

 A radiation of wavelength 4125A is made to be incident on each of these 

element. Show by calculation in which case photoelectron will not be 

emitted. 

14. A 12.1 eV beam is used to bombard gaseous hydrogen at room 

temperature. What series of wavelength will be emitted?  

OR 

 Using the postulates of Bohr’s model of hydrogen atom, obtain an 

expression for the frequency of radiation emitted when atom make a 

transition from the higher energy state with quantum number ni to the lower 

energy state with quantum number              nf  (nf < ni).    

15. Define the term half life and average life for radioactive material. A 

radioactive material has a decay constant =0.3465/day. How long will it 

take the nucleus to day 75% of its initial amount ? 

16. Derive an expression for covering range of TV transmission. then find 

maximum line of sight using this expression  also draw proper diagram 

17. Draw a sketch of plane electromagnetic wave propagating along the Z 

direction .Depict clearly the direction of electric and magnetic field 

varying sinusoidally with Z.then give any 5 properties of electromagnetic 

wave. 

18. Find expression for fringe width in young’s double slit experiment. How 

fringe width changes when 

(a) Whole apparatus is immersed in liquid of refractive index  

(b) When separation between two slits increased 
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(c) When one of the slit closed      (d)When we use white light    

19. A convex lens made up of refractive index 1.5 is dipped, in turn, in medium 

of refractive index 1.65 (ii) a medium of refractive index 1.33. 

(a) Will it behave as converging or a diverging lens 

(b) How will its focal length change in the two media ?    

20. Define Power of lens .Write its unit .Deduce the relation 1/f= 1/f1 + 1/f2 for 

two convex lenses kept in contact coaxially.  

21. Explain principle ,construction and working of cyclotron. then find 

expression maximum kinetic energy of positively charged particle 

accelerated through cyclotron 

22. Obtain expression for flux, e.m.f. and force to pull the arm and the power 
dissipated as joule.  

 
 

 

 

 

 

 

 

                                     SECTION D ( 4 Marks Value added question ) 

23 Lovisha’s grandfather was reading an article in news paper He read that 

after so many years of atomic bombing in Hiroshima and Nagasaki, Japan 

National census indicated that children born even now are genetically 

deformed. His grandfather was not able to understand the reason behind it. 

He asked his granddaughter Lovisha who is studying in class XII science 

in DPS . Lovisha sat with her grandfather and showed him picture from 

some other books and explained the harmful  effects of radiations. 

(a).What are the values shown by Lovisha ? 

(b)Name the nuclear reaction that occurred because of atomic bombing 

also give name of two nuclear reactors of India 

(c) If U-235 is fissionable material give Nuclear reaction . 
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SECTION E ( 5 Marks ) 

24. An ac source of voltage V = Vm sin t is connected, one by one, to three  

circuit elements, X, Y and Z.  it is observed that the current flowing in them 

   (a)  is in phase with applied voltage for element X. 

(b)  lags the applied voltage, in phase, by angle .2/  for element Y. 

(c)  leads the applied voltage, in phase, by angle .2/  

 (a)Identify the three circuit elements.  

(b)Find an expression for the current flowing in the circuit, when the 

same ac source is connected across a series combination of the 

elements X, Y and Z.   

(c)If the frequency of the applied voltage is varied, set up the 

condition of the frequency when the current amplitude in the circuit 

is maximum. Write expression for this current amplitude.  

Explain Resonance in LCR circuit in detail 

OR 

(a).Describe briefly, with the help of a labeled diagram, the basic elements 

of an AC generator. State its underlying principle. Show diagrammatically 

how an alternating emf is generated by a loop of wire rotating in a magnetic 

field. Write the expression for the instantaneous value of the emf induced 

in the rotating loop.  

(b)what are eddy currents? How it cam be minimized in transformer? 

25. (a)State the essential condition for diffraction of light to take place. Derive 

an expression for the angular width of the central maxima of the diffraction 

pattern produced by a single slit. Draw a graph to compare intensity pattern 

in diffraction and interference. 

How does the intensity of the central maximum change if the width of the 

slit is halved in a single slit diffraction experiment?  
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(b)A slit width a is illuminated by light of wavelength 700nm. What will 

be value of slit width a When first minmum falls at an angle of diffraction 

300 

OR 

(a) Draw neat and labeled diagram of compound microscope. Derive 

expression for its magnification. 

(b) The  focal lengths of the objective and eye piece of a microscope are 

1.25cm and 5 cm respectively. Find the position of the objective in order 

to obtain an angular magnification of 30 in normal adjustment.   

26. (a)Draw a labeled circuit diagram of a common emitter amplifier using a 

N-P-N transistor and then explain it working. Define the term voltage 

gain and write an expression for it .Explain how the input and output 

voltages are out of phase by 1800 for a common emitter transistor 

amplifier 

(b)A change of 0.2 mA in the base current causes a change of 5 mA in the 

collector current for a common emitter amplifier. 

(a) Find AC current gain 

(b) If input resistance is 2k ohm and its voltage gain is 75, calculate the 

load resistance  

OR 

(a)Describe briefly, with help of a diagram, the role of two important 

processes involved in the formation of a PN junction. Draw V - I  

characteristics of PN junction. 

(b) Why does the reverse current show a sudden increase at the critical 

voltage? Name any two diode which operate in the reverse bias. 

(b)For a CE transistor amplifier ,the audio signal voltage across the 

collector resistance of 2k ohm is 2V.Suppose the current amplification 

factor of the transistor is 100, find the input signal voltage and base 

current if the base resistance is 1 kilo ohm.  


