
CBSE Previous Year Question Paper 2012
Set – I 

1. We know

Since R and l are the same for both wires

The manganin wire  will  be thicker  since its  specific  resistance is  more than that  of 
copper.

2.  Both  electric  and  magnetic  field  vectors  are  mutually  perpendicular  and  also 
perpendicular to the direction of propagation.

3. Angular separation in single slit diffraction experiment remains the same as it does 
not depend upon the distance between the source and the screen.

4. In the coil CD, current will flow from C to D. Since the current in the coil CD flows 
in the clockwise direction because its end connected to C develops a south polarity. For 
the same reason, current in the coil PQ flows from Q to P.

5. We know              , since for the same I, r is minimum for the medium A, therefore, m  
is maximum for the medium A. Further, since         .Velocity of light is minimum in the 
medium A.

6. We know,                      , where E is the energy of the particle.
          

 De-Broglie wavelength is greater for electron whose mass is less.

7. The core of a transformer must have:
(1) high permeability  (2) less coercivity

8. Total outward flux through the cube enclosing a charge q is    . Since the charge is  
placed symmetrically in the cube, the electric flux through each face is      .

9. The force acting on the charge q placed at A in the electric field is qE.
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Work done in moving the charge from A to C = qE ´ (6 – 2) = 4qE
\ VC – VA = 4qE
or  VA – VC = -4qE
Since the direction of electric field is from C to A, therefore, C is at the higher potential.

10. Let an electric dipole be held in a uniform electric field   .
Force acting on the +q charge is qE, in the direction of the electric field.

Force acting on -q charge is -qE, opposite to the direction of electric field.
Net force is zero.
Work done in turning a diple from θ1 to θ2 is
 W = pE (cos θ1 – cos θ2)
Here,  θ1 = 0o and  θ2 = 180o

W = pE (cos 0o – cos 180o)
     = pE (1 - (-1)) = 2pE

11. The principle underlying a transformer is mutual induction i.e., whenever a changing 
current passed through a coil. an induced emf is produced in 
nearby coil. 
Transmission of electrical energy :  At the generating station, the voltage is stepped up 
and the current is stepped down. The high voltage low current energy is then passed 
through the transmission lines to the distant consuming station. At the consuming station 
the voltage is stepped down in three stages by the use of step down transformers. Since 
the transmission wires have to carry less current hence, the power loss i2R known as 
transmission  losses  are  drastically  reduced.  Further  the  cost  of  installation  is  also 
reduced due to smaller number of supporting poles required.

12. When a capacitor is charged by connecting it to a dc source, the electric field and the 
flux  through  the  space  between  the  two  plates  varies.  The  changing  electric  flux 
produced  a  changing  magnetic  flux  and  hence  a  current.  This  current  is  called 
displacement current and passes through the 
ammeter which gives a momentary deflection. However, when the potential 
difference across the capacitor becomes constant, no variation of electric flux takes place 
and displacement current is reduced to zero. 
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The displacement ID is given by

The displacement current flows only during the time, the electric field E is changing.

13. (i) The completed ray diagram shows the formation of the image as given below.
The image A'B' of the object AB is formed as shown. The image is real, inverted and 
reduced in size.
(ii) The position of the image will remain the same. However, the intensity of the image 
will be reduced due to the decrease in aperture.

14. A labelled diagram of a reflecting type telescope is given below:

Advantages :
(i) The image formed is free from spherical and chromatic aberrations.
aberrations. 
(ii)  Due to its  large light gathering power, even faint stars can be seen with it.  The 
images formed are sharp and bright.

15. Circuit diagram of a p-n-p transistor is as shown below:
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As  can  be  easily  seen,  the  emitter-base  junction  is  forward  biased  and  the 
collector-base junction is reversed biased. 

Since the emitter-base junction is forward biased, the holes in the emitter region 
are  pushed  in  the  base  region.  Since  the  base  is  thin  and  lightly  doped,  a  small 
percentage of the holes from the emitter are lost by recombination. 

The remaining holes are pulled by the collector region, some of the holes may also 
recombine with electrons (minority carriers) in the collector region but most of them 
reach the collector terminal. As a hole combines with an electron in the collector region, 
an electron from the - ve of the supply of the collector battery enters this region giving 
rise to a collector current.

16. The blocks X and Y are identified as below:
X : Demodulator
Y : AF amplifier

X : The demodulator separates the audio component from the radio frequency modulated 
waves.
Y : An AF amplifier amplifies the audio signal received from the detector.

17. (i) Here, P = 100W, V = 220V,
v = 50Hz,
R = ?

(ii)

OR

(i) Here, V = 140 sin 314 t, R = 50 Ω
Comparing the given equation with the standard equation

V = V0 sin ωt = V0 sin 2π vt
We have V0 = 140 V, 2πv = 314

\ Frequency of ac = 50Hz
(ii)
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18. Let N1 be the new number of turns in the coil of radius R/2. Since the total length of 
the wire remains the same.

If M1 and M2 are the magnetic moments of the coil in the two cases.

 

19.  Let Q be final charge on the capacitor of capacity C. Initially the charge on the 
capacitor is zero. As the capacitor is charged, its potential on it rises. Let V be the final 
potential. Let during the process of charging at any instant q be the charge and V its  
potential.

Small amount of work done dW in bringing a further small charge dq on the capacitor is 
given by

Total work done W in charging the capacitor to a charge Q is given by
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This work is stored as potential energy in the electric field in between the plates of 
the capacitor.
(i) When the dielectric of dielectric constant K completely fills the space between the 
plates of the capacitor, then

 Potential energy is decreased K times.
(ii) The new electric field E' is given by
                   i.e., it is decreased K times.

20. As is clear from the given figure, the series combination of 5 Ω and 10 Ω i.e., 15 Ω 
resistance is in parallel with the resistance of 10 Ω and 30 Ω.

 The resistance R' of this combination is given by
 

The resistance R of the circuit
= 15 + 5 + R = 20 + R

Net emf of the cells = 8 – 3 = 5V
Current I in the circuit is
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21.

Focal length of each lens = 20 cm 
The position of the various images formed by the system of lens is as shown. 

Since the final image is at I at a distance of 20 cm from the lens L3, I must be the focus 
of the lens L3. The rays of light falling on L3 must be in the form of a parallel beam. The 
image I1 which serves as an object for the lens L2 must be at the focus of the lens L2. 
 The distance I1C2 = 20 cm 
Further the object is at 2F of the lens L1 and its inverted real image will be formed at 2F. 
 C1I1 = 40 cm 
The distance between the lens L1 and 
L2= 40 + 20 = 60 cm

22. (i) Cut-off voltage : It is defined as that negative potential of the anode for which no 
photoelectrons reaches the anode i.e., the photoelectric current is reduced to zero. 

(ii) Threshold frequency : It is that minimum frequency of the incident light which 
is just able to start the photoelectric effect i.e., eject electrons from the 
photosensitive surface. For threshold frequency, stopping potential is zero. 
According to Einsteins photoelectric equation

Which of the type y = mx + c. Thus, the graph between the frequency v and 
stopping potential Vs will be a straight line as shown below. 
The intercept OA = v0 gives us the threshold frequency. 
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The graph between anode potential and photoelectric current is as shown below:

Clearly,  the photoelectric  current  is  zero if  the anode potential  has  a  negative 
value represented by 'OB'.

23. The series LCR circuit connected to an ac source is an shown in the figure.

Let VL, VC and VR be the voltage amplitudes across the inductor, capacitor and 
resistor respectively and Vm the amplitude of the applied voltage. The voltage VL across 
the inductor leads the voltage across resistor and VC across the capacitor lags behind VR 

by 90o as shown in the phasor diagram.

Since the voltage VL and VC are in the opposite phase.
 Net voltage across VL and VC combination is VL – VC

The combination (VL – VC) is having a phase difference of 90o with VR.
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Clearly, Z is a function of ω, the angular frequency.

At an angular frequency  ω0, when                , Z will be minimum and the 

current Iv will be maximum. The LCR circuit is said to be in resonance. The variation of 
current Iv is as shown in the figure.

As  the  frequency  increases,  the  current  first  increases  and  then  becomes 
maximum. With a further increases and then becomes maximum. With a further increase 
in frequency, the current goes on decreasing.

24. Three different modes of propagation used in communication are:
(i) Ground wave propagation
(ii) Sky wave propagation
(iii) Space wave propagation
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Sky wave propagation : In this mode of transmission, the radiowaves are shot out 
from the transmitter antenna towards the atmosphere and reach the receiving antenna 
after reflection from the ionosphere. In sky wave propagation, radiowaves of frequency 
range 2 MHz to 54 MHz are used. Lonosphere extends from 65 km to about 400km 
above the surface of the earth. Ionosphere consists of layers of maximum electrons and 
ions  which  are  formed  at  different  heights.  Each  ionised  atmospheric  layer  acts  as 
reflector for a certain range of frequencies. Higher frequency (>54 MHz) pass through 
the atmosphere and escape. There is a certain critical frequency such that all frequencies 
above these are not reflected.

In sky wave propagation, sky waves reach the receiver after reflection from the 
ionosphere as shown in the figure.

25.  The variation of  a  potential  energy of  a  pair  of  nucleons as a  function of  their  
separation is as shown in the figure.

From the graph, it is clear that for large distance the potential energy is -ve. For a 
distance  r  =  r0,  the  potential  energy  is  minimum  and  then  becomes  positive  after 
becoming zero.

The region where the nuclear force is (i) attractive (ii) repulsive are as shown in 
the figure. The force is zero when the potential energy is minimum.

Characteristic features of nuclear forces:
1. The nuclear forces are charge independent.
2. The nuclear forces are short range forces.

26. Here, Z = 80
Energy of  α-particle E = 8 x1.6 x10-13 J,
                                   rc = ?
We know that at the distance of closest approach
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Kinetic energy of the  α-particle = PE between the  α-particle and the nucleus.

OR

Energy of the electron in the nth orbit is

\The transition takes place from n = 4 to

n = 2
 The wavelength emitted belong to Balmer series. The wavelength λ emitted will be 
given by sm
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27.  Relaxation  time  of  a  free  electron  is  the  average  time  between  two successive 
collision as it passes through the conductor under the influence of the applied electric 
field. It is denoted by τ and is related to the drift velocity V as

where m is the mass of electron.
Also, the current I is given by

I = naeV

where ρ is the resistivity of the material.
Comparing (4) and (5), we have

28. (a) Let the waves from two coherent sources of light be represented by
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Where f is the constant phase difference between them.
By principle of superposition, the displacement y of the resulting wave is given by

The resulting wave is thus a harmonic wave of amplitude                 .

The intensity  of  light  at  a point  like S on the screen depends upon the phase 
difference f between the two waves reaching at the point S.
Condition for Maximum : The intensity will be maximum if the amplitude is maximum.

For maximum intensity,

Hence, for constructive interference, the phase difference between the two waves 

sm
artin

dia.net.in



reaching the point must be zero or even integral multiple of π or path difference should 
be integral multiple of the wavelength.
Minima : The intensity will be minimum at points where amplitude is zero i.e., 

= odd multiple of half wavelength.
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Therefore,  the  condition  of  minimum  intensity  is  that  the  phase  difference 
between  the  two  waves  reaching  a  point  should  be  odd  multiple  of  π or  the  path 
difference should be an odd integral multiple of half wavelength.

(b) Here, λ1 = 800 x 10-9m,
      λ2 = 600 x10-9m
        D = 1.4m, d = 0.28mm

   = 0.28 x10-3m
Let nth fringe be formed at a point A. Let x be the minimum distance from the 

central bright fringe where the two bright fringes coincide.

OR

(a) We know that light waves are transverse in nature. Ordinary unpolarized light has 
transverse vibrations of the electric vectors in all possible directions. When such a light 
is incident on a polaroid, it allows only those vibrations of the electric vector which are 
parallel to its axis. The vibrations in the transmitted light are confined to only one plane 
containing the direction of incidence i.e., it is plane polarized.

When light incident on a surface is reflected, the reflected light is found to be 
polarized. The degree of polarization depends upon the angle of incidence.

For a certain angle of incidence i = ip, called the polarizing angle, the reflected ray 
is completely polarized.

The electric  vector  in  the  unpolarized  has  two electric  field  components,  one 
perpendicular and other parallel to the plane of incidence. The vibrations of the electric 
vector perpendicular to plane of  incidence remain always perpendicular to reflecting 
surface  whatever  be  the  angle  of  incidence.  However,  the  oscillations  of  the  other 
component make different angles with the reflecting surface as the angle of incidence is 
changed.  At  the  polarizing  angles  most  of  the  vibrations  of  the  electric  vector  are 
transmitted and are not reflected.
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(b) Since A and B are in the crossed position they are mutually perpendicular. When the 
polaroid C is introduced, let it make and an angle θ with A.

Let I0 be the intensity of unpolarized light incident on A.

Intensity of light transmitted through A and incident of            .

The intensity I1 of light transmitted through C is 

Now, when this light is incident on the polaroid B which is inclined to C at (90o - 
θ), the intensity of light transmitted through B, is

29.  (a)  When a  p - type semiconductor crystal  is  brought in contact  with an n-type 
semiconductor,  a  p-n  junction  is  formed.  Two  process  take  place  which  leads  to 
formation of p-n junction-viz diffusion and drift. Due to difference in concentration of 
charge  carriers,  the  holes  from the  p-type  diffusion into  the  n-type  crystal  and  the 
majority carriers from the n-region diffuse into the p-region. This results in a diffusion 
current across the junction.
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The diffusion results in the formation of + vely charged ions in the n-region and -vely 
charged ions in the p-region. Thus, it appears there is a fictitious battery with -ve on the 
p-side and +ve on the n-side. There is a small region near the junction which is devoid of 
all charge carriers and is called the depletion region. The fictitious battery produces a 
strong  electric  field  across  the  junction  which  stops  the  flow  of  diffusion  current. 
However,  the electric field helps the flow of minority carriers holes in n-region and 
electrons from the p-region across the junction. Finally, the diffussion and drift current 
become equal and of course opposite. 

(b) Zener diode is used as a voltage regulator. The circuit diagram of a diode as a 
voltage regulator is as shown.

 Zener diode. when being used as a voltage regulator is always reverse biased. In 
the reverse breakd own region, the voltage across the Zener always remains constant 
although the current through the Zener changes considerable. A Zener diode is a heavily 
doped silicon or germanium p-n junction with high power rating. 

When the voltage increases, the current through the Zener also increases. Due to 
which excess voltage drop takes place across R but output remain the same. 

When the voltage decreases, the current also decrease. This decreases the voltage 
across the resistor R but maintains the output at a constant level. 

OR

(a) An L-C circuit once excited produces waves, whose amplitude tends to decrease i.e.. 
waves produced are damped. A part of the energy is lost as heat. To produce undamped 
waves, the loss of energy must be compensated. 

An oscillator is basically an amplifier. An amplifier increases the amplitude of the 
input signal. In an oscillator, a part of the amplified energy is fed back into the oscillator 
in the proper phase to compensate the loss of energy. The energy feedback is just equal 
to the loss of energy.

In the figure is shown the circuit diagram of a transistor as an oscillator.
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As a supply voltage is switched on, collector trans flows through the transistor. As 
the feedback is coupled to L1, the increasing current makes the upper  end of coil +ve. 
As a result, the forward bias and hence the collector current increases. 

This process is continued till the collector current becomes saturated. 
The capacitor now discharges through the inductance. As a result, the forward bias 

decreases which decreases the collector current. Due to mutual induction,  the forward 
bias  decreases  which  decreases  further  the  collector  current.  This  continues  till  the 
collector   current  is  reduced  to  zero.  The  capacitor  again  discharges  through  the 
inductance  and  the  emitter  current  and  hence  the  collector  current  increases.  The 
transistor in CE mode introduces a phase difference of 180o between the output and the 
input coupling of coils L1 and  L introduces a further phase difference of 180°. 
Thus, the energy feedback is in proper phase and at the proper  time, thus producing 
undamped oscillations of frequency.

Here, the energy is being supplied from the battery.
(b) Here, A and B are the inputs to two NOT gates and Ā and     are the inputs to 'NOR' 

gate.

Thus, the equivalent gate of the given circuits is 'AND' gate. Its truth table is

A B A.B

0 0 0

0 1 0

1 0 0

1 1 1

30. (a) Let    be the strength of the electric field and     that of the magnetic field. If q the  
charge on the particle, then

Force on the particle due to the electric field                and force on the particle  
due to the magnetic field.
 

B 
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\ The total force    on the charged particle is

The force    is called the Lorent'z force.
For the particle to remain undeflected when subjected to both fields,    must be zero.

Which is the required condition.
(b) In the figure is shown a rectangular loop ABCD of length l and breadth b.

Let the normal to the plane make an angle f with the direction of the magnetic field. Let 
a steady current I flow in the direction ABCD in the coil. Since all the four conductors 
AB,  BC,  CD  and  DA carry  current  I  and  are  placed  in  the  magnetic  field,  they 
experience a force.
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Clearly, the direction of     is the direction of          which by the rule of vector product is 
vertically upward as shownsm
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The force        and      are also equal and opposite and cancel each other. However, their  
lines of act are different and hence they form a couple whose moments are
τ = Either force ´ Arm of the couple
   = BIl ´ AP
   = BIlb sin f          

    = BIb A sin f
If there are n turns in the coil, then

τ = nIA sin f
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where A is the area of the coil and is lb
τ = nlAB sin f

If m is the magnetic moment of the loop and is given by
m = n I A

\  τ = m B sin f
Since m, B and torque are all vector quantities.
The above relation may be written as

OR

(a) A galvanometer is a very sensitive device and requires a very small current for full 
scale deflection. As such it is not suitable for measuring voltage or current.
A voltmeter must have a high resistance so that it may draw very small current and not 
the change the potential difference being measured. To convert a galvanometer into a 
voltmeter a suitable high resistance R must be put in parallel with the galvanometer. The 
resistance R is given by

where E is the potential difference to be measured, Ig is the safe current through the 
galvanometer of resistance G.
Ammeter : To convert a galvanometer into an ammeter, a low resistance is put in parallel 
with the galvanometer. The ammeter is always put in series with the galvanometer to 
measure the current. As such it must have a very small resistance (ideally zero). The low 
resistance  put  in  parallel  with  the  galvanometer  is  called  the  shunt  resistance.  It  is 
denoted by S and is given by

                 , where I is the range of conversion.

(b)  In  the  figure  are  shown two long straight  parallel  conductors  P and Q carrying 
currents I1 and I2 in the same direction. There exists a force between them because each 
conductor is placed in the magnetic field of the other  conductor. If d is the distance 
between the two conductors, then the magnetic field B on the conductor Q due to the 
current I1 in P is given by
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It acts in downward direction perpendicular to the conductor Q.
As a result, the conductor Q experiences a force F given by

If consider a length LM = dl of the conductor Q, then

The magnitude of the force F is
F = I2 dl B sin 90o

The direction of this force is towards the conductor P i.e., the force is of attraction if the 
currents in the two conductors are in opposite directions. 
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