
5Get CBSE Syllabus, NCERT Solutions, Sample papers, Practice papers, Guess Papers, Solved Question Papers, Online Tests 
                                                                                                                                                                          And Much More…

‘SECTION – A’

Q.1. Define electric dipole moment. Why two electric field lines never cross each other. Explain.

Q.2. A current is passed through a loop of flexible wire. What shape will it take?

Q.3. How does the self inductance of the coil change when an iron rod is introduced in it?

Q.4. A convex lens is held in water. What would be the change in the focal length?

Guess Paper: 2014
Class: XII

Time Allowed: 3Hours          Maximum Marks: 70

General Instructions:

(i) All questions are compulsory.
(ii) There are 29 Questions in all.
(iii) Question numbers 1 to 8 carry 1 mark each.
(iv) Question numbers 9 to 16 carry 2 marks each.
(v) Question numbers 17 to 26 carry 3 marks each.
(vi) Question numbers 27 to 29 carry 5 marks each. 
(vii) Internal choices have been provided in some questions.

Use Log Tables, if necessary.
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Q.5. The threshold frequency of a material is 2 x 1014 Hz. What is its work function?

Q.6. The a.c. current gain of transistor is 120. What is change in the collector current in the transistor 
whose base current changes by 100 µA?

Q.7. What is the significance of negative energy of electron in the orbits?

Q.8. What percentage of the incident light is transmitted if the angle between polarizer and analyzer 
is 300?

‘SECTION – B’

Q.9. An induced emf has no direction of its own. Comment.

Q.10. Show that during the charging of a parallel plate capacitor, the rate of change of charge on 
each plate equals ε0 times the rate of change of electric flux (фE) linked with it.What is the 
name given to the term. 

Q.11. A circular brass loop of radius ‘a’ and resistance R is placed with its plane perpendicular to a 
magnetic field which varies with time as B = B0 sin ώt. Obtain the expression for the induced 
current in the loop.

Q.12. A bulb and a capacitor are connected in series to an a.c. source of variable frequency. How 
will the brightness of the bulb change on increasing the frequency of ac source?
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Q.13. Write down the truth table and the logic operation for the circuit given below:

OR

Explain why transistor is a temperature-sensitive device?

Q.14. Induced magnetic field due to changing electric fields are not so readily observed as induced 
electric field due to changing magnetic flux. Why?

Q.15. Why are microwaves used in RADAR technology?

Q.16. You are given a 2 µF parallel plate capacitor. How would you establish an instantaneous dis-
placement current of 1 mA in the space between its plates? 

‘SECTION – C’

Q.17. Explain the property of brilliance of diamonds?

Q.18. The refractive index of the material of a concave lens is n. It is immersed in a medium of re-
fractive index n1. A parallel beam of light is incident on the lens. Trace the path of emergent 
rays when n1 > n.
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OR

Is it necessary to use satellite for long distance T.V. transmission? Give reasons.

Q.19. A prism is made of glass of unknown refractive index. A parallel beam of light is incident on 
a face of the prism. By rotating the prism, the minimum angle of deviation is measured to 
be 400. What is the refractive index of the prism? If the prism is placed in water (µ = 1.33), 
predict the new angle of minimum deviation of the parallel beam. The refracting angle of 
prism is 600.

Q.20. Prove that energy is conserved in interference?

Q.21. Why do you think the reflected and the reflected light both have the same frequency as the 
incident light, if the monochromatic light is incident on a surface separating two media?

Q.22. “In the wave picture of light, intensity of light is determined by the square of the amplitude 
of the wave”. Do you agree with the above statement? Give reason.

Q.23. Distinguish between magnifying power and resolving power of a microscope.

Q.24. An equi-convex lens, with radii of curvature of magnitude 10 cm each, is put over a   
liquid layer poured on top of a plane mirror. A small needle, with its tip on the principal axis 
of the lens, is moved along the axis until its inverted real image coincides with the needle 
itself. The distance of the needle, from the lens, is measured to be 15 cm. On removing the 
liquid layer, and repeating the experiment, the distance is measured to be 10 cm.

Given that the two values of the distance measured represent the focal length values in the 
two cases, calculate the refractive index of the liquid.
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Q.25. (a) State Einstein’s photoelectric equation and give the characteristics properties of photons 
on which this equation is based.

(b) On the basis of this equation explain three observable features.

Q.26. (a) With the help of a schematic diagram, explain the principle behind the working of Van de 
Graff generator.

(b) Is there any restriction on the upper limit of the high voltages set up in this machine?    
      Explain.

‘SECTION – D’

Q.27. (a) Derive the expression for the magnetic field in the vector form at a point on the axis of a 
circular current loop, using Biot - Savart Law?

(b) What does a toroid consist of? Find out the expression for the magnetic field inside a 
toroid for N turns of the coil having the average radius r and carrying a current I. Show 
that the magnetic field in the open space inside and exterior to the toroid is zero.

OR

          (a) A rectangular coil of sides 8 cm and 6 cm having 2000 turns and carrying a current of 200 
mA is placed in a uniform magnetic field of 0.2 T directed along the positive x-axis.

(i) What is the maximum torque the coil can experience? In which orientation does it expe-
rience the maximum Torque?

(ii) For which orientations of the coil is the torque zero? When is this equilibrium stable and 
unstable?

(b) (i) Write the expression for the magnetic moment (m) due to a planar square loop of side 
‘l’ carrying a steady current I in a vector form. 
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(ii) In the given figure, this loop is placed in a horizontal
plane near a long straight conductor carrying a steady 
current I1 at a distance l as shown. Give reasons to 
explain that the loop will experience a net force but no 
torque. Write the expression for this force acting on the 
loop. 

Q.28. (a) State the basic postulates of Bohr’s theory of hydrogen atom.

(b) Use these postulate to obtain an expression for total energy of an electron revolving in 
Bohr’s orbit.

OR

            (a) Using de Broglie’s hypothesis, explain with the help of a suitable diagram, Bohr’s second 
postulate of quantization of energy levels in a hydrogen atom.

(b) The ground state energy of hydrogen atom is - 13.6 eV. What are the kinetic and potential 
energies of the electron in this state?

(c) You are given two nuclei 3X
7 and 3Y

4. Explain giving reasons, as to which one of the two 
nuclei is more stable?

Q.29. (a) With the help of neat and labelled diagram, discuss the working of common emitter n-p-n 
transistor amplifier.

(b) Explain the phase relationship between input and output signal voltage and its voltage 
gain and current gain.

OR

         (a) Draw the circuit arrangement for studying the input and the output characteristic of an 
n-p-n transistor in CE configuration. With the help of these characteristics define:

(i) Input resistance

 (ii) Current Amplification factor

 (b) Describe briefly with the help of a circuit diagram how an n-p-n transistor is used to
       produce self sustained oscillations?

 learncbse.in 

   learncbse.in 

 

http://www.jagranjosh.com/articles-cbse-syllabus-1299650635-1
http://www.jagranjosh.com/articles-cbse-class-12-ncert-solutions-1374056307-1
http://www.jagranjosh.com/articles-cbse-sample-papers-1299650724-1
http://www.jagranjosh.com/articles-cbse-practice-papers-1384507495-1
http://www.jagranjosh.com/articles-cbse-guess-papers-1362214985-1
http://www.jagranjosh.com/CBSE-solved-question-papers-st-1379936060
http://www.jagranjosh.com/articles-cbse-online-test-1385543827-1


11

‘SECTION – A’

Answer 1: Electric dipole moment is defined as the product of either of the charge and the distance 
between those charges. It is a vector quantity.

 Two electric field lines never cross each other because at the point of intersection two 
normals can be drawn. Thus there will be two directions of electric field at that point 
which is not possible.

Answer 2: The loop will acquire a circular shape because each small part of the loop will experi-
ence a repulsive force due to the magnetic field from the opposite part of the loop.

Answer 3: Soft iron has a large relative permeability (µr). Its presence increases the magnetic flux   
µr times. Hence, the self inductance also increases by same ratio.

Answer 4: There will be an increase in the focal length of the lens, according to the Lens Maker’s 
formula.

This happens because the refractive index of glass in water becomes less than the refrac-
tive index in air.

Answer 5: 

Hence, the work function of the material is .

Answer 6: Using the formula for current gain,

 S o l u t i o n s
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The change in collector current I transistor would be 12mA.

Answer 7: This signifies that the electron is bound to the nucleus. Due to electrostatic attraction  
between electron and nucleus, the P.E. is negative and is greater than K.E. of electron. 
Total energy of electron is negative hence it cannot escape from the atom.

Answer 8: From Malus Law,

Therefore, percentage transmitted is

Hence, 75 % of the incident light is travelled.

‘SECTION – B’

Answer 9: According to Lenz’s law, the direction of induced emf in a circuit is always such as to 
oppose the cause of its production.

 Thus, if the magnetic flux linked with a closed circuit increases the induced current 
flows in such a direction so as to create a magnetic flux in the opposite direction of the 
original magnetic flux. If the magnetic flux linked with the closed circuit decreases, the 
induced current flows in such a direction so as to create a magnetic flux in the direction 
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of the original flux. So we can say that the induced emf has no direction of its own.

Answer 10: Suppose the parallel plat capacitor has plates of area A each. If Q is the charge given 
to the plates of the capacitor, then the electric field between the plates of the capacitor 
is given by

         

 Therefore, electric flux through the plates of the capacitor is

          

Differentiating each side with respect to time, we have

The term  is called displacement current. This term has been used to modify and 
generalize 

Ampere’s Circuital Law.

Answer 11: Flux linked with a loop is given by

In this case,
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But 

Hence, induced current in the brass loop is

  

Answer 12: The bulb acts as a resistor. When it is connected to an a.c. source through the capacitor, 
the circuit is RC circuit, whose impedance,

  

As frequency of a.c. source is increased, Z decreases.

The current through the bulb  increases. Therefore, brightness of the bulb (which cor-
responds to ) increases.

Answer 13: The gate so obtained is an OR Gate.

Output is 0 when both A & B is 0.

Output is 1 when either A & B or either of them is 1.

 Thus the truth table for the given circuit is:

A B Y
1 0 0
1 1 1
0 0 1
0 1 1
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OR

In a transistor, free electrons and holes are charge carriers. When a transistor is properly 
biased i.e. emitter is forward biased and collector is reverse biased, these charge carriers 
are responsible for the current through the transistor as well as in external circuit. If 
the temperature of the transistor increases, some of the covalent bonds may be broken, 
giving rise to additional number of free electrons and holes. As a result of it, the current 
in a transistor will be very strong, which may cause large heat and finally may result 
complete breakdown of semi-conducting device.

Answer 14: The changing electric field produces displacement current, which is very small and 
hence the magnetic field set up by it is also small, the same cannot be observed easily. 
In an a.c. circuit displacement current can be increased by increasing the angular 
frequency of current. This would increase the induced electric field due. In the other 
hand, the induced electric field due to changing magnetic flux can be increased by 
taking more number of turns of the coil. The induced emf in different terms of the 
same coil are added up, resulting in electric field which is easily observed.

Answer 15: As microwaves (1 GHz to 300 GHz) are smaller in wavelengths, hence they can be 
transmitted as a beam signals in particular direction much better than radio waves 
because microwaves do not bend around the corners of any obstacle coming in their 
path.

Answer 16: Here, 

  

Therefore, 
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Therefore, applying a varying potential difference of 500 V/s would produce a dis-
placement current of desired value. 

‘SECTION – C’

Answer 17:    The brilliance of diamond is due to total internal reflection of light. µ for diamond is 2.42, so 
critical angle for diamond air interface is C = 24.40 (from sin C = l/µ). The diamond 
is cut suitably so that light entering the diamond from any face suffers multiple total 
internal reflections at various faces, and remains within the diamond. Hence the 
diamond sparkles.

Answer 18:   

As n1 > n, light goes from denser to rarer medium. Therefore, in passing through a 
concave lens, it 

converges instead of diverging.

OR

The T’V, transmission involves the television signal waves having the frequency range 
80 MHz to 200 MHz. These waves neither follow the curvature of earth nor they 
get reflected by ionosphere. Therefore, their communication through sky wave is not 
possible. The reception of television signals is possible either:
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 (i) By using communication geostationary satellite which reflects the television signals 
back to earth. Or

(ii) By using tall receiver antenna which may directly intercept the signals.

Answer 19: Here,

  

 When prism is immersed in water, we have to take refractive index of glass w.r.t. 
water;

                      

  

If is angle of minimum deviation in water, then
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The new angle of minimum deviation of the parallel beam is 1008’.

Answer 20: Consider two coherent sources of light with amplitudes a1 and a2. 
If there is no interference between the light waves, then the intensity of light at any 
point on the screen will be

 We also know, 

From equations (i) and (ii), it follows that when light energy disappears from the regions 
of destructive interference, it appears at the regions of constructive interference. Thus, 
making the average intensity same before and after. In other words, energy is neither 
created at the region of constructive interference nor is energy destroyed at the regions 
of destructive interference, and hence the energy remains conserved.

Answer 21: When monochromatic light is incident on a surface separating two media, both 
reflection and refraction occur due to interaction of light with the atoms at the surface 
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of separation. These atoms may be regarded as oscillators. Light incident on such 
atoms forces them to vibrate with the frequency of light. As the light emitted by these 
charged oscillators is equal to their own frequency of oscillation, so both the reflected 
and refracted lights have the same frequency as the frequency of incident light.

Answer 22: The above statement is not correct.

Consider a pulse made of harmonic waves with a large range of wavelengths. Since, 
the speed of propagation in a medium depends on wavelength, so different wavelength 
components of the pulse travel with different speeds.

Hence, according to Huygens’ theory of wave propagation, the pulse will not retain its 
shape as it travels through the medium.

Answer 23: The magnifying power of a microscope is defined as the ratio of the angle subtended 
by the image at the eye to the angle subtended by the object as seen directly, when 
both lie at the least distance of distinct vision. The magnifying power of a compound 
microscope is given by 

  

 The resolving power of a microscope is defined as the reciprocal of the minimum 
distance (d) between two point objects RP, which can just be seen through the 
microscope as distinct.

Mathematically, we have  where µ is the refractive index of the medium between 
object and objective lens and Ө is half the angle of cone of light from the point object. 

   

Answer 24: From the first measurement, we get the value of focal 
length F of the combination of equi-convex lens and 
a plano-concave liquid lens i.e.,

 F = 15 cm 

Focal length of the equi-convex lens f1 = 10 cm  
Focal length of the liquid lens f2 = fL 
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By the formula,

  

We have,

Using Len’s maker’s formula’ for the equi-convex lens, we have 

Using Len’s maker’s formula for the plano-convex lens, we have 

Hence, the refractive index of the liquid is 1.33.
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Answer 25: Einstein’s photoelectric equation is:

           

 Two properties:

(i) The photoelectric emission is an instan-
taneous process without any apparent time 
lag.

(ii) Below threshold frequency no emission 
of photoelectron takes place.

(iii) Above the threshold frequency, the 
photoelectric current is directly propor-
tional to the intensity of incident light.

(iv) For a given frequency of the incident 
radiation the stopping potential is independent of its intensity.

                Three observed features are:

Solar Cells: Also called photo-voltaic cells. It converts solar radiations to electrical 
EMF.

Television Telecast: The dark and bright light parts of images are interpreted as   
high and low electrical charges as given by photoelectric emission principle. These 
are further processed and transmitted.

Burglar alarm: The moment the ultraviolet radiation is cut, it stops the supply of 
photons and thus works as ‘off’ mode and the ring bells automatically.
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Answer 26: Van de Graff generator can build up high voltages 
of the order of a few million volts. 
  

Principle: When charge is given to a spherical conducting 
shell, it spreads uniformly all over the sphere. 

Working: There are two pulleys connected by belt driven 
by motor. A metallic brush is used to give posi-
tive charge to belt at lower pulley, which is then 
transferred to upper pulley. The charge accumu-
lates there where it is received by another metal-
lic brush, connected to the outer spherical shell. 
Thus a voltage can be generated of few million 
volts.

It can generate the voltage level, unless it is high enough to breakdown the surround-
ing air, which is 13.6 kV/cm. It depends on radius of spherical shell of generator. 

‘SECTION – D’

Answer 27: Magnetic field on the axis of a circular current loop

I → Current in the loop                                              

R → Radii of the loop

X-axis → Axis of the loop  

x → Distance of OP

dl → Conducting element of the loop

According to Biot-Savart Law, the magnetic 
field at  P is 
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dB has two components → dBx and dBy.

dBy is cancelled out and only the x-component remains.

Summation of dl over the loop is given by .

(b) Toroid is a hollow circular ring on which a large 
number of turns of a wire are closely wound.
Figure shows a sectional view of the toroid. 
The direction of the magnetic field inside is 
clockwise as per the right-hand thumb rule for 
circular loops. Three circular Amperian loops 1, 
2 and 3 are shown by dashed lines.

 By symmetry, the magnetic field should be 
tangential to each of them and constant in
magnitude for a given loop.

 Let the magnetic field inside the toroid be B. We shall now consider the magnetic 
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field at S. Once again we employ Ampere’s law in the form of,

  

 Where, L is the length of the loop for which B is tangential, I be the current enclosed 
by the loop and N be the number of turns.

 We find, L = 2πr.

The current enclosed I is (for N turns of toroidal coil) NI.

Open space inside the toroid encloses no current thus, I = 0.

Hence,  B = 0

 Open space exterior to the toroid:

Each turn of current carrying wire is cut twice by the loop 3. Thus, the current coming 
out of the plane of the paper is cancelled exactly by the current going into it.

Hence, I = 0     and     B = 0

 This shows that the magnetic field in the open space inside and exterior to the toroid 
is zero.

OR

(a) A current loop, having n turns, each of area A, carrying current I, when placed in  
 a magnetic field , experience a torque whose magnitude is given by 

    

where is the angle which the normal on the plane of the current loop makes with the 
direction of magnetic field, i.e. angle between   . 
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 Here,    

  

 

 (i) Torque acting on the coil will be maximum when sin α = 1 or, α = 90° 

  Therefore, Maximum Torque,

 

   

 In this situation, the plane of the coil is parallel to the direction of magnetic field i.e. 
the plane of the coil is in the direction of X-axis. 

 (ii) Torque on the coil will be zero, if sin α = 0 or α = 0° or 180°.

 It will be so if plane of the coil is perpendicular to the direction of magnetic field i.e., 
the plane of the coil is along Y or Z axis.

 The coil will be in stable equilibrium when A


is parallel to B


and is unstable equilibrium 
when A



is anti parallel to B


. 

 (b) (i) The magnetic moment (m) due to a planar square loop of side l carrying   
      current I is 

  

 (ii) The currents in AB and EF are in the same direction. So AB will be attracted to-
wards EF with a force F1, given by
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The currents in CD and EF are in the opposite direction. So CD will experience 
repulsion away from EF with a force F2, given by

  

The forces on the portions BC and DA will cancel out each other’s effect. Therefore, 
net force on loop is

As 1 2F F≠ , hence no torque acts on loop.

Answer 28: There are three basic postulates for the Bohr’s model of an atom:

(a) Every atom consists of a central core called the nucleus; in which entire positive 
charge and almost entire mass of the atom are concentrated. A suitable number of 
electrons revolve around the nucleus in circular orbits. The centripetal force required 
for revolution is provided by the electrostatic force of attraction between the electron 
and the nucleus..

The electrostatic force of attraction between the nucleus of charge (+Ze) and electron 
of charge (-e) is:

   

(b) According to Bohr, electrons revolve only in certain discrete non-radiating orbits 
called the stationary orbits, for which total angular momentum of the revolving elec-
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tron is an integral multiple of h/2π, where h is Planck’s constant.

Thus, angular momentum of the orbiting electron is quantized.

For any stationary orbit,

  

 (c) The emission/absorption of energy occurs only when an electron jumps from one 
of its specified non-radiating orbit to another. The difference in the total energy of 
electron in the permitted orbits is absorbed when the electron jumps from an inner to 
an outer orbit, and emitted when electron jumps from outer to the inner orbit.

Frequency v is related to change in energy as follows:

  

The Total Energy of electron revolving in Bohr’s stationary orbit

 The energy of electron revolving in a stationary orbit is of two types:

 Kinetic Energy → Due to Velocity

 Potential Energy → Due to Position

 From the first postulate of Bohr’s atom model,

  

 That is, Kinetic energy of electron = 

Potential due to the nucleus, at any point in the orbit in which electron is revolving
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Total energy of electron in the orbit,

                        

  

From the expression for Radii of Bohr‘s stationary orbits,

           

  

Substituting the standard values, we get

  

The above equation shows total energy of electron in a stationary orbit is negative, 
which means the electron is bound to the nucleus and is not free to leave it.

OR

(a) Louis de Broglie introduced a bold hypothesis 
that like radiation, matter should also have a dual 
nature. According to him, all material particles in 
motion have wave nature also. The waves 
associated with moving particles of matter are 
called ‘de Broglie waves’ or ‘matter waves’. 
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(b) 

Potential energy of electron in ground state of H-atom,

  

  

(c) In case of 3X
7

In case of 3Y
4

For stability, this ratio has to be close to one.
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Obviously, nucleus 3X
7 is more stable than the nucleus 3Y

4.

Answer 29: Here emitter is common to both the input and the output circuits, The input (emitter 
base) circuit is forward biased with battery VBB of voltage VEB, and the output 
(collector-emitter) circuit is reversed biased with battery VCC of voltage VCEo Due to 
this, the resistance of input circuit is low and that of output circuit is high. Re is a 
load resistance connected in collector circuit. The low input a.c. voltage signal is 
applied across base-emitter circuit and the amplified a.c. voltage signal (i.e., output) 
is obtained as the change in collector voltage. In circuit diagram arrows represent the 
direction of conventional current or hole current, which is opposite to the direction of 
electronic current. 

        

 When no a.c. signal voltage is applied to the input circuit but emitter base circuit is 
closed, let us consider, that Ie ,Ib and Ic be the emitter current, base current and collector 
current respectively. Then according to Kirchhoff’s first law,

Ie = Ib + Ic 

In this case, the output signal voltage obtained across collector is 1800 out of phase 
with the input voltage signal.

Phase relationship between input and output voltages:

 (a) When the positive half cycle of input a.c. signal voltage comes, it opposes the 
forward biasing of emitter base circuit. Due to it, the emitter current decreases and 
hence collector current decreases; consequently the collector voltage Vc increases. 
Since the collector is connected to the negative terminal of VCC battery of voltage VCE, 
therefore, the increase in collector voltage means, the collector will become more 
negative. This indicates that during positive half cycle of input a.c. signal voltage, the 
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output signal voltage at the collector varies through negative half cycle, i.e., 1800 out 
of phase.

(b) During negative half cycle of input a.c. signal voltage, it supports the forward 
biasing of emitter-base circuit, due to it the emitter current increases and hence 
collector current increases; consequently the collector voltage Vc decreases i.e., the 
collector becomes less negative. Thus, the output signal voltage at the collector varies 
through the positive half cycle, i.e., 1800 out of phase.

 Hence, in common emitter transistor amplifier circuit, the input signal voltage and the 
output collector voltage are 1800 out of phase. 

Current Gain: It is defined as ratio of change in collector current (ΔIC) to the change   
in base current (ΔIb) at constant collector voltage. It is denoted by βa.c.

Voltage Gain: It is defined as the ratio of the change in output voltage (ΔVC) to the   
change in input voltage (ΔVi).

 Where Ro and Ri are the output and input resistances of the circuit.

 Here βa.c. > > αa.c., but resistance gain (Ro / Ri) is less than that in case of common base transistor   
amplifier, hence the a.c. voltage gain in common emitter amplifier is greater as 
compared to that of common base transistor amplifier. 

 From the above equation:
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Actually, ,here the negative sign indicates phase reversal of output.

OR

 (a) The study of characteristics of a transistor 
when grounded emitter is kept as a common 
terminal is as shown in the figure. Base is the 
input terminal and collector is the output 
terminal as shown. The various currents are 
marked keeping in view the condition

  

Input Characteristic: The input characteristics of the
transistor represent the variation of the base current Ib 
with base emitter voltage VBE, keeping VCE fixed. Their 
shape is shown in figure. The current is small as long 
as VBE is less than the barrier voltage. When VBE is 
greater than the barrier voltage, the curves look similar 
to that of a forward biased diode. More than 95% of 
emitter electrons (in npn transistor) and emitter holes 
(in pnp transistor) go to the collector to form the collector current. That is why Ib is 
much smaller (in micro- ampere). 
As long as the collector- emitter junction is reverse biased, the input characteristics are 
not affected much by small changes in VCE.

Output characteristic:The output characteristic 
is obtained by observing the variation of Ic as VCE 
is varied keeping Ib constant. It is obvious that if 
VBE is increased by a small amount, both hole 
current from the emitter region and the electron 
current from the base region will increase. As a 
consequence both Ib and Ic will increase 
proportionately. This shows that when Ib increases 
Ic also increases. The plot of Ic versus VCE for 
different fixed values of Ib gives one output 
characteristic. So there will be different output characteristics corresponding to 
different values of Ib as shown in Figure.
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(i) Input resistance (ri): This is defined as the ratio of change in base-emitter voltage 
(ΔVBE) to the resulting change in base current (ΔIb) at constant collector-emitter voltage 
(VCE). This is dynamic (ac resistance) and as can be seen from the input characteristic, 
its value varies with the operating current in the transistor:

  

The value of ri can be anything from a few hundreds to a few thousand ohms.

(ii) Current amplification factor (β): This is defined as the ratio of the change in 
collector current to the change in base current at a constant collector-emitter voltage 
(VCE) when the transistor is in active state.

  

This is also known as small signal current gain and its value is very large.

Also the ratio of Ic and Ib gives dc β of the transistor. Hence,

  

Since Ic increases with Ib almost linearly and Ic = 0 when Ib = 0, the values of both βdc
and βac are nearly equal. So, for most calculations βdc can be used. Both βac and βdc vary 
with VCE and Ib (or Ic) slightly.

(b) For transistor as an oscillator, the L-C 
circuit is inserted in emitter base circuit of 
transistor which is forward biased with 
battery VBB. The collector emitter circuit is 
reverse biased with battery Vcc. A coil L1 is 
inserted in collector emitter circuit. It is 
coupled with L in such a way that if 
increasing magnetic flux is linked with L, 
it will support the forward bias of emitter 
base circuit and if decreasing magnetic flux is linked with L, it will oppose the forward 
bias of emitter base circuit. Hence, the oscillator will produce self sustained oscillations.
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