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       General Instructions  :-  

   1.  All questions are compulsory. There are 37 questions in all. 

 2. This question paper consist of four section. Section A, Section B, Section C and Section D. 

 3.  Section-A consist twenty questions of one mark each, Section B contains seven questions of two marks each,    

    Section C contains seven questions of three marks each, and Section D contains three questions of five marks each 

 4   There is no overall choice. However internal choices have been provided  in two questions of one mark each two 

 questions of two marks , one question of three marks and three questions of five marks weightage. You have to  

 attempt  only one of the choices in such questions.  

 5.  Section –C consist of 7 short answer(II) questions. 

             6.  Section-D consist of 3 long answer questions. 

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

          c = 3 × 108 ms-1, h = 6.6 × 10-34 Js, e = 1.6 × 10-19C,  me = 9.1 × 10-31 Kg , 0  = 4 10-7 T mA-1 

            SECTION  - A 
 Write short answer questions 
Q.1 A (hypothetical) bar magnet (AB) is cut into two equal parts. One part is now kept over the other, so that pole 

2C is 

above 
1C . If M is the magnetic moment of the original magnet, what would be the magnetic moment of the 

combination so formed?  

                
       A        C1  C2         B  

    

 

 

 

Q.2 Four nuclei of an element fuse together to form a heavier nucleus. If the process is accompanied by release of energy, 
which of the two – the parent or the daughter nucleus would have a higher binding energy/nucleon?  
               

Q.3 What is the angle between the directions of electric field at any (i) axial point and (ii) equatorial point due to an electric 
dipole?                

       OR 

 A charge q is placed at the center of a cube of side l. What is electric flux passing through each face of the cube? 

Q.4    A rectangular wire frame, shown below, is placed in a uniform magnetic field directed upward and normal to the plane 

of the paper.     

 
The part AB is connected to a spring. The part AB is connected to a spring. The spring is stretched and released when 

the wire AB has come to the position ' '( 0)A B t  . How would the induced emf vary with time? Neglect damping. 

 

 
 

 

 

 



 

Q.5 A partially plane polarized beam of light is passed through a Polaroid. Show graphically the variation of the 

transmitted light intensity with angle of rotation of the Polaroid.        

OR 

 Among the following waves which can be polarized? Sound waves, radio waves, X-rays, cathode rays. 
 

Write multiple choice questions. 

Q.6 What is S.I. Unit of electric flux-           

 (a)
2 /Nm C   (b)

2Nm   (c)
2/NC m   (d) 

2 2 2/N C m   

Q.7 Work done to bring a unit positive charge unaccelerated from infinity to a point inside electric field is 

called 

 (a) Electric field    (b)electric potential   

(c) capacitance    (d) electric flux 

Q8 Kirchhoff’s voltage law is based on -   

 (a) Conservation of charge   (b) conservation of energy 

 (c)conservation of angular momentum (d) conservation of mass   

Q.9 Current sensitivity of a moving coil galvanometer can be increased by decreasing-  

      (a) magnetic field      (b) number of turns N    

(c)torsional constant K   (d) Area A 

Q.10 When a.c. source is connected across series R-C combination, the a.c. current may lead   ac voltage by 

 (a) 0°   (b) 180°  (c) 30°  (D) 90° 

Q.11 What is the magnification & focal length of a plane mirror 

 (a) 1,    (b) 1,0   (c) 1,    (D) -1,0 

Fill in the blanks 

Q.12 When a magnetic dipole of moment M  rotates freely about its axis from unstable equilibrium to stable 

equilibrium in a magnetic field B  the rotational kinetic energy gained by it is ------------ 

Q.13 One diopter is -----------of lens of focal length-------------- meter 

Write True and False 

Q.14 The magnetic flux passing through a plane surface area, which is held perpendicular to a magnetic field is 

maximum. 

Q.15 Cutting slots is copper plate, oscillating between the magnetic poles reduces the effect of eddy current. 

Match the following :- 

Q.16 (a)1 MeV equals to (P) X = Neutron 

 (b) 2 2 3

1 1 2H H He X    (Q)X= Electron 

    (R) 131.6 10 J  

    (S) 231.6 10 J  

Q.17 (a)  ray (P) Low penetrating power 

 (b)    (Q)Defeating towards positive pole 

   (R)High penetrating power 

Q.18 Wave length 

(a) Ultra-violate rays (P) Absorbed by ozone layer of atmosphere 

 (b) X- rays  (Q) To defect fracture of bones 

    (R)For broad casting  

 

Q.19 (a) 310    (P) 91.24 10 eV  

 (b) 1210   (Q) 61.24 10 eV  

    (R) 91.24 10 eV  

 
 



 

 

Q.20 (a) The colour scattered most is (P) red 

 (b)The colour scattered least is  (Q) yellow 

      (R)blue 

      (S) orange 

 

SECTION  - B 

Q.21 Calculate the ratio of energies of photons produced due to transition of electron of hydrogen atom from its, 

second permitted energy level to the first level, and highest permitted energy level to the second permitted 

level.    

OR 

 A monochromatic source, emitting light of wavelength, 600 nm. has a power output of 66W. Calculate the 

number of photons emitted by this source in 2 minutes. Use 346.6 10h   Js.  

Q.22 The I-V characteristics of a resistor are observed to deviate from a straight line for higher values of current 

as shown here . Why?            

      
 

OR 

 The following graph shows the variation of terminal potential difference V, across a combination of three 

cells in series to a resistor, versus current I :  

     
 (i) calculate the emf of each cell.  

 (ii) for what current I, will the power dissipation of the circuit be maximum? 

Q.23 A charged particle moving with a uniform velocity enters a region where uniform electric and magnetic 

fields   and  are present. It passes through the region without any change in its velocity. What can we 

conclude about the  

 (i) Relative directions of E , v and B ? 

 (ii) Magnitudes of E  and B  ?           

Q.24 Two identical plane metallic surfaces A and B are kept parallel to each other in air separated by a distance 

of 1.0 cm as shown in the figure. Surface A is given a positive potential of 10V and the outer surface of B 

is earthed.  

 (i) What is the magnitude and direction of the uniform  

   
  Electric field between points Y and Z? (ii) What is the work done in moving a charge of 20 C  from point 

X to point?              

 
 

 



 

Q.25 Magnetic field lines can be entirely confined within the core of a toroid, but not within a straight solenoid. 

Why?   

Q.26 Define the term angle of dip. What is the value of the angle of dip at the magnetic equator? What does it 

mean ? 

Q.27 State Malus laws. Write two uses of polaroids. 

 

SECTION – C 

Q.28 Write the relation between the angle of incidence (i), the angle of emergence (e), the angle of prism (A) and 

the angle of deviation ( ) for rays undergoing refraction through a prism. What is the relation between i  

and e  for rays undergoing minimum deviation? Using this relation, write the expression for the 

refractive index ( )  of the material of a prism in terms of A and the angle of minimum deviation ( )m .     

Q.29 In the circuit shown here, R represents an electric bulb. If the frequency  of the supply is doubled, how 

should the values of C and L be changed so that the glow in the bulb remains unchanged?   

    
      OR 

 An air cored coil L and a bulb B are connected in series to the ac mains as shown in the given figure: 

   
 The bulb glows with some brightness. How would the glow of the bulb change if an iron rod were inserted 

in the coil ? Give reasons in support of your answer.  

 

Q.30 Which two main considerations are kept in mind while designing the ‘objective’ of an astronomical 

telescope? Obtain an expression for the angular magnifying power and the length of the tube of an 

astronomical telescope in its ‘normal adjustment’ position.      

Q.31 An electric dipole of dipole moment p is placed in a uniform electric field E  . Write the expression for the 

torque   experienced by the dipole. Identify two pairs of perpendicular vectors in the expression . Show 

diagrammatically the orientation of the dipole in the field for which the torque is (i) Maximum (ii) Half the 

maximum value (iii) Zero.        

 

Q.32 The given figure show the experimental set up of a meter bridge. The null point is found to be 60 cm away 

from, the end A with X and Y in position as shown.  

    
 When a resistance of 15  is connected in series with Y , the null point is found to shift by 10 cm towards 

the end A of the wire. Find the position of null point if a resistance of 30  is connected across  

 

 
     

 

 



 

Q.33  Calculate the de-Broglie wavelength of (i) an electron ( in the hydrogen atom) moving with a speed of 

1/100 of the speed of light in vacuum and (ii) a ball of radius  5mm and mass 23 10 kg. moving with a 

speed of 100 1ms .  

Hence show that the wave nature of matter is  important at the atomic level but is not really relevant at 

the macroscopic level.            

Q.34 Show that during the charging of a parallel plate capacitor, the rate of change of charge on each plate 

equals 
0 times the rate of change of electric flux ( )E linked with it. What is the name given to the term 

0
E

d

dt


 ?    

SECTION – D 

Q.35 A cell of unknown emf E and internal resistance r. Two unknown resistances 
1R and 

2 2 1( )R R R  and a 

perfect ammeter are given . The current in the circuit is measured in five different situations: (i) Without 

any external resistance in the circuit, (ii) With resistance
1R only, (iii) with resistance 

2R  only, (iv) With 

both 
1R  and 

2R  used in series combination and (v) With 
1R   and

2R   used in parallel combination. The 

current obtained in the five cases are 0.42A, 0.6A, 1.05A, 1.4A, and 4.2A, but not necessarily in the order. 

Identify the currents in the five cases listed above and calculate E , r, 
1R  and 

2R .     

OR 

 Describe the formula for the equivalent EMF and internal resistance for the parallel combination of two 

cells with EMF 
1E  and 2E  and internal resistances 1r and 

2r  respectively. What is the corresponding 

formula for the series combination ? Two cells of EMF 1V, 2V and internal resistances 2   and 1  

respectively are connected in (i) series, (ii) parallel. What should be the external resistance in the circuit to 

that the current through the resistance be the same in the two cases? In which case more heat is 

generated in cells ?  

Q.36 (i) Describe an expression for the magnetic field at a point on the axis of a current carrying circular loop.  

 (ii) Two coaxial circular loops 
1L and 

2L  of radii 3cm and 4cm are placed as shown. What should be the 

magnitude and direction of the current in the loop
2L  so that the net magnetic field at the point  O be 

zero?             

   
      OR 

 (i) What is the relationship between the current and the magnetic moment of a current carrying circular 

loop? Use  the expression to derive the relation between the magnetic moment of an Electron moving in a 

circle and its  related angular momentum ? 

 (ii) A muon is a particle that has the same charge as an electron but is 200 times heavier than electron .   

What would be the magnetic moment of the muon in the ground state of such an atom.  

Q.37 (i) Derive the mirror formula which gives the relation between f, v and u. What is the corresponding 

formula for a thin lens? 

A 4.5 cm needle is placed 12 cm away from a convex mirror of focal length 15 cm .Give the location of the 

image & the magnification. Describe what happens as the needle is moved farther from the mirror? 

      OR 

(i) Using the relation for refraction at a single spherical refracting surface, derive the lens maker’s formula. 

(ii) Use Huygen’s relation to explain refraction of a plane wave propagating  from denser medium to rarer 

medium.      

                 

 

 


