
                                                   PHYSICS

                                                                     Paper – 1

                                                                   (THEORY)

                                                    Three hours and a quarter

(The first 15 minutes of the examination are for reading the paper only.Candidates must NOT start writing during this time).

                                -------------------------------------------------------------------

Answer all questions in Part I. From Part II, answer any four questions from Section A, any

three questions from Section B and any two questions from Section C. All workings, including rough work, should be done on the same sheet as, and adjacent to the rest of the answer.

The intended marks for questions are given in brackets [ ].A list of useful physical constants is given at the end of the question paper.

           ------------------------------------------------------------------------------------------------------------

                                                              PART I (40 marks)

                                                            Answer all questions.

Question 1.

(a) Each question is followed by four possible choices of answers. Choose the correct

      answer and write it in your answer sheet.                                                                        [10]

(i) A soap bubble is given a negative charge, then its radius 
A. increases   B.  decreases   C. remains unchanged  D.  nothing can be predicted.

(ii) Each resistance in the network shown in the figure is equal to R. The resistance between the terminals A and B is







A. 2R

B.   R

C.  5R 


D.3R
(iii) Susceptibility is small and positive for a

A. nonmagnetic  B. diamagnetic  C. paramagnetic  D. strongly ferromagnetic

(iv) A strong magnetic field is applied to a stationary electron, then

A. electron moves in the direction of the field

B.  electron moves in the opposite direction of the field
C. the electron starts spinning

D. the electron remains stationary

(v) The phase difference between any two points situated on a wave front is 

A. 2π

B.  π

C.  [image: image2.png]





D.  0
(vi) A double convex air bubble in water will act like 
A. a converging lens                                   B.  diverging lens  
C.  neither converging nor diverging           D.  none of the above
(vii) A photon and electron have same wave length , then
A. photon has greater momentum  B. electron has greater momentum 
C. they have the same momentum   D.  none of the above.
(viii) As the quantum number increases the difference of energy between consecutive energy levels 
A. remains same  B. decreases   C.  increases D. first increases and then decreases 
(ix) The rate of dissipation of fixed quantity of radioactive element can be increased by 
A. Increasing the temperature     B. increasing the pressure C. chemical reaction  
D. it is not possible

(x) At absolute zero temperature a crystal of pure semi conductor 

A. behaves as a perfect insulator   B.  behaves as a conductor   

C.  contains no electron.                  D.  becomes a super conductor.   
(b) Choose the correct word/s given in the brackets and write them in your answer sheets. [6]
       (i)       Temperature coefficient of conductors is ______________  while that of semi  

                  conductors is _____________
                  ( positive, negative, zero, infinite )

       (ii)      The impedance of  LCR series circuit at resonance is _____________ and its power 

                  factor is ____________ 

                  ( XL -  XC ,   R  ,   1   ,    0    )

       (iii)     When a light ray incident on a transparent surface at the ___________ , the 

                  reflected and refracted rays are _______________to each other.
                  (  critical angle, polarising angle  ,  parallel  ,  perpendicular  )

       (iv)     The dispersive power of  prism depends on ______ and is independent of ________

                  (  angle of incidence ,  refractive index , angle of the prism ,  colour of light and angle                             

                     of emergence  )
       (v)      In laboratory ________ of hydrogen is available both in emission and  

                  absorption but __________ is available only in emission but not in absorption 

                  spectrum.

                 ( Lyman series, Balmer series , primary rainbow  ,  secondary rainbow   )

      (vi)      Both neutrino and antineutrino are ____________ but their spins are in _________ 

                  direction/directions.

                 ( mass less, charge less , same , opposite )
(c) Match the items of column A with the items in column B. Rewrite the correctpairs in your answer sheet.                                                                                                                             [4]

	Column A
	Column B

	(i) Nuclear force

(ii) Line spectrum

(iii) Coulomb’s force

(iv) Wattless current

(v) Mutual induction

(vi) Pair production

(vii) Pair annihilation

(viii) Band spectrum
	(a) Atomic state

(b) Charge independent

(c) Force of attraction between proton and electron

(d) Molecular state

(e) Choke coil

(f) Transformer 

(g) Mass to energy

(h) Nuclear fusion

(i) Energy to mass

(j) Fraunhofer lines


(d) Write True or False and give reasons for the false statements.                                       [4]

(i) In achromatic combination, both the lenses should be of different materials.

(ii) Momentum of a moving material particle is directly proportional to de Broglie wave length.

(iii) The number of absorption transitions is larger than the number of emission transitions. 

(iv) Semiconductors are opaque to visible light but transparent to infrared radiation. 
(e) Answer the following questions.                                                                       ( 8 x 2 = 16 )
(i)     Why is the base of a transistor is made thin and lightly doped ?

(ii)      Heavy water is a suitable moderator in a nuclear reactor. Explain why ?

(iii)      Atomic nuclei do not have electrons .Then how Beta particles which are electrons 
     emit  from nucleus ?
(iv)      Draw a labeled diagram of the device used to produce X-Rays. Name the device.

(v)      Why are alkali metals most suited for photoelectric emission?
(vi)     Calculate the minimum wave length and maximum frequency of X-Rays produced in  

      a  tube maintained at  12.375   kV

     (vii)     State  Gauss’ theorem in electrostatics. Express it mathematically.

     (viii)    What is super conductivity ? Write two advantages.

                                                                      PART II

                                                        SECTION A (28 marks)

                                                      Answer any four questions.

Question 2.

(a) Derive an expression for torque acting on an electric dipole placed in a uniform electric field E.                                                                                                                            (2)
(b) A carbon resistor is marked in orange , green, red and gold . Calculate its approximate resistance ?                                                                                                                     (1)

(c) State and explain seebeck effect . Sketch a graph to show the variation of thermo emf with rise in temperature of the hot junction of a thermocouple, when the other junction is at 0o C.                                                                                                                           (4)                                                                                                                               
Question 3.

(a) Prove that electric potential at a point on the equatorial line of a dipole is zero.          (3)

(b) The plates of a charged capacitor are connected to a volt meter. If the plates of the capacitor are separated further, what will be the effect on the reading of the volt meter.(2)

(c) A moving coil galvanometer of resistance 25 ohm gives full scale deflection when 10 mA current is passed through it. How will you convert it into a volt meter of range 20 V.   (2)
Question 4.

(a) State Kirchoff’s laws in electricity.                                                                               (2)

(b) A 4 ohm resistance wire is bent in the form of a circle. Find the effective resistance between the ends of a diameter.                                                                                     (2)
(c) State tangent law and apply it for the comparison of magnetic moments of two bar magnets.                                                                                                                         (3)

Question 5.
(a) The earth’s core is known to contain iron, yet geologists do not consider it as a source of earth’s magnetism. Why?                                                                                             (1)

(b) Define the terms relative permeability ([image: image4.png]i)



 and magnetic susceptibility [image: image6.png](Xm)



and hence derive the relation[image: image8.png]b=1+ X,



                                                                              (3)
(c) Write an expression for Biot savart,s law in vector form . Derive an expression for magnetic field at the centre of a circular current carrying coil of radius ‘r’ with N turns.                                                                                                                                                     

                                                                                                                                      (3)

Question 6.

(a) What is the function of soft iron core within the coil of a moving coil galvanometer?(2)
(b) A horizontal overhead power line carries a current of 90 A. Compute the magnetic field generated at appoint 1.5 m below the line.                                                                   (2)
(c) Obtain an expression for resonant frequency of a series LCR circuit.                          (3)

Question 7.

(a) A metal piece and a stone are dropped from the same height near earth’s surface. Which one will reach the earth earlier? Explain?                                                                     (2)
(b) What is capacitive reactance? Why does a capacitor block dc ?                                  (2)

(c) An alternating emf of frequency 50 Hz is applied to a series circuit of resistance 20 Ω , an inductance 100  mH and a capacitance 30 μF . Calculate the inductive reactance and capacitive reactance. Does the current lag or lead the emf ? What angle ?              (3)
                                                      SECTION B (18 marks)

                                                    Answer any three questions.

Question 8.

(a) Draw a diagram of Michelson’s method for the determination of velocity of light.  (2)                                                                                                                             

(b) When a low flying aircraft passes overhead , we notice a slight shaking of the picture on our TV screen. Why?                                                                                                   (2) 

(c) State the conditions for two light waves to be coherent.                                              (2)
Question 9.

(a) In Young’s double slit experiment, the fringe width with light of   λ = 6000 Å is 2mm. What will be the fringe width if the entire apparatus is immersed in a liquid of refractive index 1.33    .                                                                                                               (3)

(b) Define polarizing angle and critical angle. Establish the relation between the two.  (3)
Question 10.

(a) When two thin convex lenses of focal lengths f1 and f2 are kept in contact, prove that their combined focal length is given by     [image: image10.png]


(3)
(b) A ray of light incident on an equilateral prism shows maximum deviation of 30o. calculate the speed of light through the glass prism.                                                  (2)
(c) Sun glasses have curved surfaces ,yet their power is zero. Why ?                             (1)

Question 11.

(a) State the condition for an achromatic combination of two thin lenses in contact. Why should the lenses be of opposite natures?                                                                   (2)

(b) Define magnifying power of an optical instrument.                                                   (1)

(c) Describe principle of Bunsen’s grease spot photometer with the help of a diagram. State one of its draw backs.                                                                                                 (3)
                                                         SECTION C (14 marks)

                                                         Answer any two questions.

Question 12.

(a) In thomson’s experiment to determine e/m of electron why is the electric field E kept perpendicular to magnetic field ? What is the ratio of these fields ?                         (2)

(b) The half life of radon is 3.8 days. Calculate how much radon will be left out of 1024 milligram after 38 days.                                                                                              (2)  

(c) Derive an expression for velocity of an electron present in the nth orbit of an atom. (3)
Question 13.

(a) Both 92U235 and 94Pu239 are fissionable , but 94 Pu239 is used more in bombs and reactors. Why ?                                                                                                                          (2)
(b) Write two advantages of nuclear fission over nuclear fusion.                                    (2)

(c) Define binding energy. The binding energy of 4Be9 nucleus is 58 MeV while that of 2He4 nucleus is 28.3 MeV. But 4Be9 is less stable than  2He4 . Why ?                                (3)                                                                      
Question 14.

(a) Draw a diagram of a full wave rectifier and explain its working briefly.                 (3)
(b) Distiguish between intrinsic and extrinsic semiconductors.                                     (2)

(c) Write the truth table for the following combination of gates.                                   (2)

                 A    
                                                                                                                                                                    Y
                 B

Physical  constants: 

Velocity of light     C = 3 x 108  ms-1
                              [image: image12.png]H, =4m X 107" TmA™




                                                                  ****Good luck****
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