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 THE INDIAN COMMUNITY SCHOOL, KUWAIT 

FIRST SEMESTER EXAMINATION 2017-‘18 

PHYSICS (Theory) 
CLASS:XII 

                                                                                                 Time Allowed: 3 Hrs 

            Maximum Marks: 70 

 

General Instructions: 

(i) All questions are compulsory. 

(ii) There is no overall choice. However, an internal choice has been provided in one 

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

marks. You have to attempt only one of those choices in such questions. This paper 

has five distinct sections. 

(iii) Section A has Question numbers 1 to 5. They are very short answer type 

questions, carrying one mark each.  

(iv) Section B has Question numbers 6 to 10. They are short answer type questions, 

carrying two marks each.  

(v) Section C has Question numbers 11 to 22. They are also short answer type 

questions, carrying three marks each. 

(vi) Section D has Question number 23. It is a value based question carrying four 

marks. 

(vii) Question numbers 24 to 26 are long answer type questions, carrying five marks 

each. 

(viii) Use of calculators is not permitted, however, you may use log tables, if 

necessary. 

(ix) You may use the following values of physical constants wherever necessary: 

  c = 3 x 108m.s-1     

h = 6.6 x 10-34 Js 

  e = 1.6 x 10-19C     

Єo = 4π x 10-7 TmA-1 

  Mass of neutron  = 1.675 x 10-27 kg 

  Mass of proton = 1.672 x 10-27 kg 

  Boltzmann Constant =  1.38 x 10-23 J K-1 

  Avogadro’s number =  6.023 x 1023 / mole 

  1 MeV   =  1.602 x 10-13J 

 

 

 SECTION:A  

   

1 Two concentric metallic spherical shells of radii R and 2R are given charges Q1 

and Q2 respectively. The surface charge densities on the outer surfaces of the 

shells are equal. Determine the ratio Q1 : Q2.  

 

1 

2 Two bulbs whose resistances are in the ratio of 1 : 2 are connected in parallel to a source 

of constant voltage. What will be the ratio of power dissipation in theses? 

 

1 
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3 A compass needle pivoted about the horizontal axis and free to rotate in the magnetic 

meridian, is observed to point along the (a) vertical direction at a place A (b) horizontal 

direction at a place B. Give the value of angle of dip at these two places. 

 

1 

4  What is the power dissipated in an AC circuit in which the voltage and current are 

given by  V = 230 Sin(t+/2) and I = 10 Sin(t) 

 

1 

5 An object is held at principal focus of a diverging lens of focal length F, where is the 

image formed? 

 

1 

 SECTION:B 
 

 

6 In an electromagnetic wave propagating along the x-direction, the magnetic field 

oscillates at a frequency of 3 x 1010Hz and has an amplitude 10-7 Tesla, acting along 

the y-direction.  

(i) What is the wavelength of the wave? 

(ii) Write the expression representing the corresponding oscillating electric field. 

 

2 

7 (a) You are required to select a carbon resistor of resistance 47kΏ ± 10% from a large 

collection. What should be the sequence of colour bands used to code it?  

 

(b) Write two characteristics of manganin which make it suitable for making standard 

resistances. 

 

2 

8 Draw the current versus potential difference characteristics for a cell. How can the 

internal resistance of the cell be determined from the graph?  

                                                     

OR 
Two students X and Y perform an experiment on potentiometer separately using circuit 

diagram shown here. 

                  
 

Keeping other things unchanged  

(i) X increases the value of resistance R  

(ii) Y increases the value of S in the set up.  

How will these changes affect the position of the null point in each case and why?  
 

 

2 



Page 3 of 7 

 

9 A 100V battery is connected to the electric network as shown. If the power consumed 

in the 2 ohm resistor is 200W, determine the power dissipated in the 5 ohm resistor. 

 
 

2 

10 A coil is mechanically rotated with constant angular speed  in a uniform magnetic 

field which is perpendicular to the axis of rotation of the coil. The plane of the coil is 

initially held perpendicular to the field. Plot graphs showing the variation of  

(i) magnetic flux and  

(ii) the induced emf in the coil, 

                                           as a function of t. 

 

2 

 SECTION:C 
 

 

11 (i)Name the phenomenon on which the working of an optical fiber is based.  

(ii) What are the necessary conditions for this phenomenon to occur?  

(iii) Draw a labelled diagram of an optical fiber and show how light propagates 

through the optical fiber using this phenomenon. 

 

3 

12 A parallel plate capacitor with air as dielectric is connected to a power supply and 

charged to a potential difference Vo. After disconnecting from power supply, a sheet of 

insulating material is inserted between the plates completely filling the space between 

them. How will its (i) capacitance, (ii) electric field and (iii) energy affected? Given that 

the capacity of capacitor with air as medium is Co and permittivity for air and medium 

are o and  respectively. 

 

3 

13 Draw a schematic diagram of a step-up transformer. Explain its working principle. 

Deduce the expression for the secondary to primary voltage in terms of the number of 

turns in the two coils. In an ideal transformer, how is this ratio related to currents in 

the two coils? 

 

3 

14 (a) What is the importance of radial magnetic field in a moving coil galvanometer? 

 

(b) A circular coil of 200 turns, radius 10cm carries a current of 5A. It is suspended 

vertically in uniform horizontal magnetic field of 0.4T, the field lines making an angle 

of 60o with the plane of the coil. Calculate the magnitude of torque that must be applied 

on it to prevent it from turning. 

 

OR 

3 
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The magnitude of force per length between two straight parallel current carrying 

conductors kept at a distance d apart in air is given by  F =  
𝑜𝐼1𝐼2

2𝑑
   Where I1 and I2 are 

currents flowing through the two wires. Use this expression, and the sign convention 

that the “Force of attraction is assigned a negative sign and Force of repulsion a 

positive sign”.   

Draw graphs showing dependence F on  

             (i)  I1I2 when d is kept constant  

             (ii) d when product I1I2 is maintained at a constant positive    

                   value.  

             (iii) d when the product I1I2is maintained at a constant  

                    negative value. 

 

15 Define “Self Inductance” of a coil. List any two factors on which self-inductance of the 

coil depends? 

A circular coil of radius 'r', is placed co-axially with another coil of radius R (R>>r) 

with the centers of the two coils coinciding with each other. Obtain an expression for 

the mutual inductance of this pair of coils. 

 

3 

16 An electric dipole with moment p is placed in a uniform electric field of intensity E. 

Write the expression for torque T 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. 

 

3 

17 (a) Write the formula for the velocity of light in a material medium of relative 

permittivity r and relative magnetic permeability μr.  

(b) The following table gives the wavelength range of some constituents of the 

electromagnetic spectrum. 

 

Select the wavelength range, and name the (associated) electromagnetic waves, that are 

used in (i) Radar systems for Aircraft navigation  

            (ii) Earth satellites to observe growth of crops. 

 

3 

 

18 

 

State Kirchoff’s laws for electrical networks. Using the same, obtain the condition for 

a balanced Wheat-stones Bridge. 

 

 

3 
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19 Find the magnitude of the force on each segment of the wire as shown, if a magnetic 

field of 0.30 T is applied parallel to AB and DE. Take the value of current, flowing in 

the wire as 1A. 

 
 

3 

20 In a series LCR circuit connected to a source of voltage V = Vm Sint, Write an 

expression for impedance offered by the circuit. Obtain conditions for resonance to 

occur.  

 State the conditions under which the power factor in the circuit be 

(i) maximum (ii) minimum. 

 

3 

21 Draw a ray diagram to show the formation of image of an object placed between 

optical center and focus of a convex lens. Using this diagram derive the relation 

between U, V and f where symbols have their usual meanings. 

 

3 

22 Two thin convex lenses L1 and L2 of focal lengths f1 and f2 respectively, are placed 

coaxially in contact. An object is placed at a point beyond the focus of L1. Draw a ray 

diagram to show the image formation by the combination and hence derive the 

expression for the focal length of the combined system. 

 

3 

 SECTION:D  

23 Suhasini’s uncle was advised by his doctor to have an MRI scan of his chest. Her 

uncle did not know much about the details and significance of this test. He also felt 

that it was too expensive and thought of postponing it. 

When Suhasini learnt about her uncle’s problems, she immediately decided to do 

something about it. She took the help of her family, friends and neighbors and 

arranged for the cost of the test. She also told her uncle that an MRI (Magnetic 

Resonance Imaging) scan of his chest would enable the doctors to know of the 

condition of his heart and lungs without causing any (test related) harm to him. This 

test was expensive because of its set up that needed strong magnetic fields (0.5 T to 

3T) and pulses of radio wave energy. 

Her uncle was convinced and had the required MRI scan of his chest done. The 

resulting information greatly helped his doctors to treat him well.  

(i)What according to you, are the values displayed by Suhasini and her family, friends 

and neighbor’s to help her uncle? 

 

4 
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(ii) Assuming that the MRI scan of her uncle’s chest was done by using a magnetic 

field of 1.0 T, find the maximum and minimum values of force that this magnetic field 

could exert on a proton (charge = 1.6x10–19) that was moving with a speed of 104 m/s. 

State the condition under which the force has its minimum value.   

 

 SECTION:E 
 

 

24 (i) A spherical surface of radius of curvature R and refractive index n2 is placed in a 

medium of refractive index of medium n1 where n1 <  n2. The surface produce a real 

image of a point object kept in front of it. Using appropriate assumptions and sign 

conventions derive the relationship between object distance, image distance, R, n1 and 

n2.  

Under what condition this surface diverges a ray incident on it? 

 

(ii) A convex lens of refractive index n1 is held in a medium of refractive index n2. 

Trace the path of refracted rays of a parallel beam of light incident on the lens when 

(i) n2  > n1 (ii) n2 = n1 

 

OR 

 
 (a) A ray PQ of light is incident on the face AB of a glass prism ABC (as shown in 

the figure) and emerges out of the face AC.  

 
Trace the path of the ray. Show that i + e = A +  where  and e denotes angle 

of deviation and angle of emergence respectively.  

 

Plot a graph showing the variation of the angle of deviation as a function of angle of 

incidence.  

State the condition under which  is minimum.  

 

(b) Find out the relation between refractive index µ of the glass prism and A for the 

case when the angle of the prism A is equal to angle of minimum deviation (m). 

Hence obtain the value of the refractive index for angle of the prism A = 60o. 

 

 

5 

25 Obtain an expression for the energy stored in a parallel plate capacitor. 5 
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In the figure above, the energy stored in C4 is 27J. Calculate the total energy stored in 

the system. 

  

OR 

(a) Define capacitance of a capacitor. 

 Obtain the expression for the capacitance of a parallel plate capacitor in vacuum in 

terms of plate area A and separation d between the plates.  

(b)Find the equivalent capacitance of the network shown in the figure, when each 

capacitor is of 1µF. 

  
When the ends X and Y are connected to a 6V battery, find out (i) charge and (ii) energy 

stored in the network. 

 

26 (a) State Ampere’s circuital law.  

(b) Consider a long straight cylindrical wire of circular cross-section of radius ‘a’ as 

shown in the figure. The current I is uniformly distributed across its cross-section. 

Calculate the magnetic field B in the region r < a and r > a. Plot a graph B versus r 

from the axis of the wire. 

 

OR 
 

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

carrying circular loop?  

Use the above expression to derive the relation between the magnetic moment of an 

atom due to revolution of electron along its orbit with its related angular momentum. 

Hence obtain an expression for “gyromagnetic ratio”. 

 (ii) A circular coil of N turns and radius R is unwound and rewound as a coil of half 

the radius. How will it affect (i) Magnetic field intensity at the centre of the coil  

                                               (ii) Magnetic moment of the coil. 

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

5 

 


