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LESSON

One mark | Two mark
Electrostatics 25 115

Current Electricity 41 122
Effects of electric current 51 129

Electromagnetic Induction and 62 135

alternating current

Electro Magnetic Waves And Wave
Optics

Atomic Physics

Dual nature of radiation and Matter
and Relativity

Nuclear Physics

Semiconductor devices and their
Applications

Communication System

Q bank
One mark Book Exercise
Simplified Three mark Answers

Simplified Five mark Answers
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QUESTION PATTERN:

Part Mark Total Remark
| [Choose] 15x1 15 More Creative Qn
Il [ 2Mark] [9]6x2 12 One Compulsory Qn
I [ 3 Mark] [9] 6x 3 18 One Compulsory Qn
IV [5 Mark] [10] 5x 5 25 Either OR Choice
70

Highlights:

1. No Blue Print.

2. More than two Problems may be asked in Part | & II.
Problems can be asked in Part Ill also.

More number of creative Questions will come in part I.

Reasoning and creative question will come in part Il

o v bW

Minimum pass Mark 35/100 [ 15 Mark in Theory & 20 Mark in Internal]

INTERNAL (30) EXTERNAL (70)
Internal Test -4 Mark Choose - 15 Mark
Assignment -2 Mark 2 Mark Qn - 12 Mark
Attendance -2 Mark 3 Mark Qn - 18 Mark

Co curricular activities

5 Mark Qn - 25 Mark
- 2 mark

Record Note - 5 Mark
Practical Exam - 15 Mark

I Take short term PAIN for long term GAIN. |
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1. ELECTROSTATICS

== -
=== =

Important Note:

The following are sample questions only. Any questions can be asked from the text / syllabus. There
is no category for 2 mark, 3 mark and 5 mark. Any question can be asked in any part.

Short Answer Questions

1. Define electric field at a point. Give its unit and obtain an expression for the electric field at
a point due to a point charge
2. Write the properties of lines of forces. [M’07,0'07,M°08,M’10,M’15,0’11,J°12,M’13,M’15,M°18,J°17]
3. Derive an expression for the torque acting on the electric dipole whenplaced in a uniform
field. [0'12,0'14,J°16]
4. Define electric potential at a point. Is it a scalar or a vector quantity? Obtain an expression
for electric potential due to a point charge. [M’09,0’16]
5. What is electrostatic potential energy of a system of two point charges? Deduce an
expression for it. [0°09]
6. Prove that the energy stored in a parallel plate capacitor is g°/2c (or) % CV.2  [W12,0"15]
7. What is dielectric? Explain the effect of introducing a dielectric slabbetween the plates of

parallel plate capacitor. [)13]
8. Explain the principle of capacitor. [)14]
9. Deduce an expression for thecapacitance of the parallel plate capacitor. [J10,0’15,M°17]

Other Important Questions:

10. Derive an expression for the electric potential energy of an electric dipoleplaced in a

uniform electric field. [0’10]
11. Deduce an expression for the equivalent capacitance of capacitors connected in series. [M*14]
12. Explain the basic properties of electric charges.

1. Derive an expression for electric field due to an electric dipole at a point on its axial line.
[M’06, J°06, M09, J'10, 0’10, M’11,J’14,M’16,M’18]
2. Derive an expression for electric field due to an electric dipole at a point along the
equatorial line. [M’'07, J°09,0’13,J'15,0°18]
3. Derive an expression for electric potential due to an electric dipole. Discuss special cases.
[0’06, M’08, J'08, M’'10,0°11,M’13,M’15,J°17]
4. State Gauss’s law. Applying this, calculate electric field due to [V11,M'12,)'13]
(i) an infinitely long straight charge with uniform charge density
(ii) an infinite plane sheet of charge of q.
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5. Deduce an expression for the equivalent capacitance of capacitors connected in series and
parallel. [J°07, 0’07]

6. State the principle and explain the construction and working of Van de Graaff generator.

[0’08, 0’09,0’12,M’'14,0°’15,M'17]

7. Explain the principle of capacitor. Deduce an expression for the capacitance of the parallel
plate capacitor. [J'12,0’14]

8. State Gauss’s law. Applying this, calculate electric field due to uniformly charged spherical
shell (i) At a point outside the shell(ii) At a point on the surface(iii) At a point inside the
shell.

9. Deduce an expression for the capacitance of the parallel plate capacitor with dielectric
medium between the plates. Write the application of the capacitors. [J’16]

2. CURRENT ELECTRICITY

1. Establish a relation between drift velocity and current. [M’06,0714,J°16,0°18]
2. Give the applications of superconductors. [0’08, M’09, J'11, 0’12, M’13, J'14,0’14,M’16,M’18]
3. Explain the effective resistance of a series network and parallel network. [0’06,0°15]
4. Explain the determination of the internal resistance of a cell using voltmeter.[J’08,0°09,J11, 1'13,J’15 ]
5. State and explain Kirchoff’s laws for electrical networks. [J’07,0°16]
6. Describe an experiment to find unknown resistance and temperature coefficient of
resistance using metre bridge?
7. Explain the principle of a potentiometer. [0°07,J'14,J°'15,J'16]
8. How can emf of two cells be compared using potentiometer? [N’07,0'10, 0’11, M12, M’14,M’17]
9. State and verify Faraday'’s first laws of electrolysis. [J'08,0°09,M’16]
10. State and verify Faraday’s second law of electrolysis. [J’06,M’08,M’11,0°130°16]

11. Explain the reactions at the electrodes of
(i) Daniel cell [0’08,J°09,J’10,M’11,M'14,M’18,0°18]  (ii) Leclanche cell [J’07,0’12,0’13,J'17]
12. Explain the action of the lead acid accumulator. [0’15]
13. Obtain the condition for bridge balance in Wheatstone bridge.

[I\°06, J'06, 0’06, M08, J'09, M10, M’15,M'17]
14. Discuss the variation of resistance with temperature with an expression and graph. [J’12]

3.EFFECTS OF ELECTRIC CURRENT

1. Applying Amperes circuital law, find the magnetic induction due to a straight solenoid.

2. Explain how you will convert a galvanometer into an ammeter. [M’08,J'12,0’13 ]

3. Explain how you will convert a galvanometer into a voltmeter. [(M’10,0'11,M"12 ]

4. What are the special features of magnetic Lorentz force? [M’11, J’O7,M°16 ]

5. State and explain Biot-Savart law. [)’09,0’18 ]
AN @Kanchi 3ankara /2018 -19
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Explain in detail the principle, construction of a tangent galvanometer. [0’08]
Write a note on Thomson effect

Explain Thermopile.

Obtain an expression for the magnetic moment of a circular current carrying loop.

State Joule’s law. Explain Joule’s calorimeter experiment to verify Joule’s laws of heating. [J07J’12,0°18]
Obtain an expression for the magnetic induction at a point due to an infinitely long

straight conductor carrying current. [M’06, J’06, 0’09, M’10,0°13,0’14,M°17]
Deduce the relation for the magnetic induction at a point along the axis of a circular coil
carrying current. [0’07,M’08,M’12]

Explain in detail the principle, construction and theory of a tangent galvanometer.  [J’08]

Deduce an expression for the force on a current carrying conductor placed in a magnetic
field. Find the magnitude of the force. [0’08,M’09,J'11,0’12,0’16,M’18,J°17]
Explain in detail the principle, construction and the theory of moving coil galvanometer.

Other Important Questions:

7. Obtain an expression for the force between two long parallel current carrying conductors.
Hence define Ampere. [M°11,J°16]

8. Define Ampere’s Circuital law. Applying it find the magnetic induction due to a long
solenoid carrying current. [0°06,J'09]

9. Explain in detail the principle, construction, working and limitation of a cyclotron with neat
diagram. [M’07,0°10,0°11,°13,J’15,M°16]

10. Discuss the motion of the charged particle in a magnetic field. [J’10,M°13,J’14,0’15]

4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT

1. Mention the difference between a step up and step down transformer.

2. Obtain an expression for the rms value of a.c.

3. State Lenz’s law and illustrate through an experiment. Explain how it is in accordance with
the law of conservation of energy.

4. Obtain an expression for the self-inductance of a long solenoid. [M’14,J°16,M°17]

5. Explain how an emf can be induced by changing the area enclosed by the coil.

[0’07, J'07, 0’08, M’09, 0’12,)’13,J'15,0'15]

6. Explain the mutual induction between two long solenoids. Obtain an expression for the
mutual inductance. [J'08,M’12,0°16,M'18]

7. Derive an expression for the average power in an ac circuit.

8. Obtain an expression for the current in an ac circuit containing a pure inductance. Find the
phase relationship between voltage and current. [M’06,M’08]

9. Explain varies power losses in a transformer. How are they minimized?
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[J'06,0°06, 0’09, J'10, 0’10, M’11,M’13,0°14,M’15]

Give the application of eddy current. [M'07,M°10,J’14,J'17,0°18]
Derive an expression for energy associated with an inductor. [0’13]
What are the inferences of Faraday’s electromagnetic induction experiment?

Explain series resonance in RLC circuit.
Obtain an expression for the current flowing in a circuit containing resistance only to
which alternating emf is applied. Find the phase relationship between voltage and current.

[011, J'12,M'16]

Discuss with theory the method of inducing emf in a coil by changing its orientation with
respect to the direction of the magnetic field. [J'08,0°09,M’10,J°10,0’11,M’13,0’14,M’15,J°’17]
What are eddy currents? Give their applications. How are they minimised? [M’'09]
Obtain an expression for the current in an ac circuit containing a pure inductance. Find the
phase relationship between voltage and current. [0’08,0°16]
Obtain an expression for the current flowing in the circuit containing capacitance only to
which an alternating emf is applied. Find the phase relationship between the current and
voltage. [0’06,0718]
Describe the principle, construction and working of a single — phase a.c generator.

[M’07,0°07,M°08,J°07,0’10,M'11,J°’11,J°’12,)°13,M’14,M*16,M’18]
Explain the principle of transformer. Discuss its construction and working.[M’06,M’12,0’13]
Explain how power can be transmitted efficiently to long distance.
Describe the principle, construction and working of a choke coil.
Describe the principle, construction and working of three—-phase a.c generator.

10. A source of alternating emf is connected to a series combination of a resistor R an inductor

LA LN R

6.
7.
8.

iN@

L and a capacitor C. Obtain with the help of a vector diagram and impedance diagram, an

expression for

(i) the effective voltage (ii) the impedance (iii) the phase relationship between the current
and the voltage. [J°06,J°09,0'12,J'14,J'15,0°15,J’16,M’17]

5. ELECTROMAGNETIC WAVES AND WAVE OPTICS

Distinguish between Fresnel and Fraunhofer diffraction.

Bring out the differences between ordinary and extra ordinary light.

Write a note on Nicol prism. [0’09,0°11]
State and explain Brewster’s law. [J’06 0’06, J°07, J'08, M’09,J°10,0’12,M'13,M’15,M’17]
Write a note on Polaroid.

Other Important Questions:

Explain the working of pile of plates. [M’06,J°09]
What are the characteristics of electromagnetic waves?
Distinguish between interference and diffraction._ [0’10]
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9. What is Polaroid? Give theUses of Polaroid. [J'16]
10. Explain double refraction.
11. Obtain an expression for the radius of the n™ dark ring in Newton’s ring experiment.[’11,M12,M’18]
1. Explain emission and absorption spectra. [J°09,M’10,M'12J°12,0712,)’13,M’15,M’18]
2. Explain the Raman scattering of light. [M’07,0°07,M’08,J’11,M°13,0’14,0’15,W16,J°16,J’17,0°18]
3. On the basis of wave theory, explain total internal reflection. [M’06,J°06,0’13,0°16]
4. Derive an expression for bandwidth of interference fringes in Young’s double slit
experiment. [0’06,J°07,M°09,J°10,0°10,M°11,0°11,J°14,M’14,M*17]
5. Discuss the theory of interference in thin transparent film due to reflected light and obtain
condition for the intensity to be maximum and minimum. [J°08,0°09 ]
6. Discuss the theory of plane transmission grating.
7. What are Newton’s rings? Describe its construction and theory.
8. State Huygen’s principle. On the basis of wave theory prove the laws of reflection. [0°08,0'15]
9. Explain refraction on the basis of wave theory.
10. State Huygen'’s principle. On the basis of wave theory prove the laws of refraction.
6. ATOMIC PHYSICS
1. Write the properties of cathode rays. [0°08,J°09,0’14,M°17]
2. Write the properties of canal rays. [M’14,M°16,0°18]
3. Explain the results of Rutherford a-particle scattering experiment.
4. What are the drawbacks of Rutherford atom model?
5. State the postulates of Bohr atom model. e
6. Prove that the energy of an electron for hydrogen atom in nth orbit is,Fn = 32232 [0°07]
7. Explain the spectral series of hydrogen atom. [M’06,M’10,J’10,M’12,M13,J°14J'16,0’16,M’18]
8. What are the drawbacks of Sommerfeld atom model?
9. Write the properties of X —rays? [J'06,M’11,0’13,M’15,J°17]
10. State and obtain Bragg’s law. [J’08,0°09,0’11,J'15]
11. Explain how a Bragg’s spectrometer can be used to determine the wavelength of X-rays.
12. Explain the origin of characteristic x-rays. [M’09,J'11,J°'12,0’12]
13. Obtain the expression for the radius of the n orbit of an electron based on Bohr’s theory.  [)13]
14. Describe Laue experiment. What are the facts established by it. [0’06,0°15]
15. Give the application of X-ray.
16. Give the application of laser.
17. Explain the origin of Continuous X—rayspectra.
AN @Kanchi 3ankara /2018 -19
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Describe the J.J. Thomson method for determining the specific charge of electron.
[0’09, M'10, J°10,0°10, 0’11, J'12, 0’13,0°14, M’16,0’16]

Describe Millikan’s oil drop experiment to determine the charge of an electron. [0’08,J'08]
State the postulates of Bohr atom model. Obtain the expression for the radius of the nth
orbit of an electron based on Bohr’s theory. [M’06, M’08, J'09, M’'12,M’14,0’15,M’18]
With the help of energy level diagram, explain the working of He—Ne laser.

[J'06, M’11, )13, J’15, J'17]
Explain the working of Ruby laser with neat sketch. [0’06, 0’07 ,M’09, J'11 0’12, M’13, M’15,M’17]
Derive Bragg’s law. Explain how a Bragg’s spectrometer can be used to determine the
wavelength of X-rays. Write any five properties of X-ray. [M'07,0°07,J°14]
Explain Sommerfeld atom model.
Explain the method of producing X ray using Coolidge tube.
State the postulates of Bohr atom model. Prove that the energy of an electron for

hydrogen atom in nth orbit is g_- —me* [0'18]

2 242
8g,°n"h

7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY

Short and Long Answer Questions|

What is photo electric effect? State the laws of photoelectric emission.

[M'07, M09, M’11, O’11,J’15, M*16]
Obtain Einstein’s photo electric equation. [M’'06,J'06,0°09,M'10,J’10,0°12,J°14,M’14,M’18]
What are the applications of photo-cells? [’06,J'07,M°08,J’08,J'09,M’12,)’13,0’16,M'17]

. Derive an expression for de Broglie wavelength of matter waves.

[0’06,M°07,M°09,J°10,0°10,J°11,J°12,M°13,M’15,M’17]

Derive Einstein’s mass energy equivalence. [J'07]
Explain time dilation. [J'06,J°08,0”13,M’16]
Explain length contraction.{ Lorentz — Fitzgerald contraction}

[M’06, M’08, M’10,0°10,0’11,J’13, M'15,015,J’17]
Discuss the concept of space, time and mass.
Explain the variation of photoelectric current with applied voltage.

Other Important Questions:

10. Explain the construction and working of a photo emissive [electric] cell with diagram. ~ [0’08,0713,0°18]

11. Explain the wave mechanical concept of atom. [0°07 ]

12. Explain Hallwachs experimental set-up to study the photo electric effect.

13. List the uses and limitations of electron microscope. [M’13,J°16]

14. Derive an expression for de Broglie wavelength of electron. [0’14,0718]
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8. NUCLEAR PHYSICS

Explain the variation of binding energy with mass number by a graph and discuss its
features. [J10,0'16]
Explain the different characteristics of nuclear forces.

Explain the Soddy-Fajan’s radioactive displacement law. [M11]
Explain how liquid drop model of the nucleus can account for nuclear fission.
Explain how carbon-nitrogen cycle can account for the production of stellar energy. [0’14]

Other Important Questions:

Explain the latitude effect of cosmic rays. [0°07,0°09,J'17]
Explain how a cosmic ray shower is formed? [M'07,J'12]
Write a note on biological hazards of nuclear radiations. [O’08]
Write the properties of a, and y-rays. [0’10,0'15,0’15]

. Explain chain reaction.

. Explain how the intensity of the cosmic rays changes with altitude.

. Explain the principle and working of an atom bomb. [)14]

. Derive the relationship between half life period and meanlife period.

. Explain the application of radio isotope in various fields.

. Write the properties of neutron. [J’13]

Obtain an expression to deduce the amount of the radioactive substance present at any
moment.|Rutherford and Soddy law [or/Prove that N = Ny e_M/()r/ Radioactive disintegration
law/. Obtain the relation between half life period and decay constant.
[008, 0’09, O’11,M'12,0’12, J'15, J’'17]
Explain the construction and working of a Geiger—-Muller Counter.
[M’07, 0’07, J'09, M’11, M°13, J'14,0'15,M’17]
What are cosmic rays? Explain the latitude effect of cosmic rays. Explain how the intensity

of the cosmic rays changes with altitude. [M’08,M’10,J°13,M’15]
What is a nuclear reactor?Explain the function of i)moderator ii) control rods iii) neutron
reflector. Give the uses of nuclear reactor. [M’06,J°16,0°16]

Discuss the principle and action of a Bainbridge mass spectrometer to determine the
isotopic masses. [0’06,J°06,J’07,J’08,M°09,J'10,0°10,J°’11,0’12,M’14,0”13,M’16,M’18,018]

Describe the discovery of neutron .Mention the properties of neutron. [0’14]
9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS
Explain the working of bridge rectifier. [J'06]

Explain the working of a half wave diode rectifier. [M’09,011,M"12,M’'13,0’13,M’16,0°18]
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Deduce the relation between a and [5 of a transistor. [J07,M'14,0'16,M’18]
Explain with necessary circuit how Zener diode can be used as a voltage regulator. [J'15]
Describe the working of a transistor amplifier.

State and prove DeMorgan’s theorems. [M’06,0°06,0°09,M'10,0°10,0°11,)°13,J’14,M’17]
Explain how operational amplifier is used as a summer.

Explain how multimeter is used as ohm meter. [M’11,0°15]
Describe the action of an operational amplifier as difference amplifier

Other Important Questions:

10.
11.
12.
13.
14.

With the circuit diagram explain voltage divider biasing of a transistor. [M’07,J°09]
Explain the function of a transistor as a switch. [0’07,0’14,M'15]
Explain the circuit symbol and pin out configuration of an operational amplifier[0’08, 0’16 ]

Draw the frequency response curve of single stage amplifier and discuss the results .[M’08]
What is an AND gate? Explain the function of AND gate using electrical circuit using
diodes. [J'08]

15. What is OR gate? Explain the function of OR gate using electrical circuit using diodes.

16. Explain the formation of P-type semiconductor.

17. Explain the formation of N-type semiconductor.

18. Describe the action of Zener diode as voltage regulator. [0'12,0'17]

Long Answer Questions:jBook Ex:

1. What s rectification? Explain the working of bridge rectifier.]W06, J°07, W10, J'10,0'11,J'12, M*14 J'16,M*18]

2. Explain an experiment to determine the characteristics of a transistorin CE configuration.
Explain how the transistor parameters can be evaluated. [012,0718]

3. What is meant by feed back? Derive an expression for voltage gain of an amplifier with
negative feedback. [M’09,)’13,M’15,M’17]

4. Sketch the circuit of Colpitt’s oscillator. Explain its working.

[J'06, 0’06, M’08, J°09, J'11, [M’12, J'14, 0’15, J'17]

5. Describe an operational amplifier. Explain its action as (i) inverting amplifier and (ii) non
inverting amplifier. [0’13,0°09,M’16]

6. Explain how operational amplifier is used as a summer. [M'07,0'12,J°15]

7. Describe the action of an operational amplifier as difference amplifie.r [0’07]

8. Explain with a neat circuit diagram the working of a single stage CE amplifier.Draw the
frequency response curve and discuss the results. [J'08,0°08,M’11,M°13,0°16]

9. Describe the CRO. Explain its parts.

10. Explain the construction and working of a multimeter.

11. Explain the outputcharacteristics of an NPN transistor in common emitterconfiguration
with the help of neat circuit diagram. [0’10]

12. Explain the input characteristics of an NPN transistor in common emitterconfiguration
with the help of neat circuit diagram. [0’14]
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10.COMMUNICATION SYSTEMS

Explain the ground wave propagation.

Explain the wave propagation in ionosphere.

Explain amplitude modulation.

Explain frequency modulation.

Explain the function of an AM radio transmitter with the help of the block diagram.
[007,010,M’14,0'15,0°18 ]

What is an optical fiber? Mention theadvantages of fiber optic communication system?

[J’07,M°08,0°11,M’16]
Other Important Questions:

Mention the principle of RADAR and write its applications. [M’07,M10,M’13,M’18]
What are the advantages and disadvantages of digital communication?  [M’06,J°06,J°08,J°09,J'12,0°18]
Explain the space wave propagation of radio waves. [O’06]

Explain the function of FM transmitter with neat block diagram.[008, 009,010, 11,012, J'14, 16 ]

With the help of block diagram, explain the operation of an FM super heterodyne receiver.
[M’09,M’15,J'17]

Write a note on i) Modem i) Fax

Explain the types of wire and cable used in data communications.

Mention the principle of radar and write its application. [M’12]

What are the merits and demerits of satellite communications? [)’13,0713,J'15]

Draw the block diagram of RADAR system.

What are the advantages and disadvantages of frequency modulation? [O'16]

Explain the principle and function of RADAR with neat block diagram.

[0’07, 011,012 ,M"15,M'17 ]
Explain the function of a Vidicon camera tube. [J'09,M’14]
With the help of block diagram, explain the functions of various units in the monochrome
television transmission. [J'08,0°08,0°09,J'15,M16]
With the help of block diagram, explain the functional block diagram of a monochrome TV
receiver. [M’06,M’07,M°10,J'11,)°13,0°14]

Other Important Questions:

Make an analysis of Amplitude Modulated wave with the help of frequency spectrum.
[J’06, O’06, M’08, M’09, J'10, 0’10, J'12,M’13,J'14,J'16,J'17 ]
With the help of block diagram, explain the operation of a super heterodyne AM receiver.
[J'07, M’11, M*12, 0’13,0°16,M’18]
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@ Q- Bank /XII -Physics

Category: 3 Mark*

March'06

8.10 (S)/ 8.7(S)

1.13 (S) 3.30 (Ex) 2 - )
June'06 1.59 (Ex) 3.35(Ex) | 8.49(E)/8.55(E) - - -
Oct'06 1.59 (Ex) 3.5(S) 8.53 (E)/8.9 (S) - -
| March'07 3.16 (S) 2.12 (S)/2.33(E) | 6.5*(S) |
I June'07 | 1.9 (S)/1.54(E) 0.S51* 6.8 (S) I
| Octo7 - 3.4() 5.3 (5) /5.43 () 7.9(5) =
I March'08 8.5 (S)/8.53 (E) 5.7 (S) 6.4 (S) I
June'08 1.49 (E) 3.18 (S) 8.9 (S) /8.55(E)
Oct'08 1.55 (E) - 5.42(E)*/5.3(S)* 7.8(S)
March'09 - 3.16 S/3.30E 8.2 (9) 2.2(S) —
June'09 1.16 (S) - 7.38 (E) /7.40(E) 4.5 (S)
Oct'09 3.13(S)/ 8.55 (E) 7.2 (S)
3.35 (E)
March'10 = -- 8.54 (E) 5.7 (S) /5.47 (E) 2.33 (E)
June'10 - 3.13(s) 2.10(S) 9.2(S)
/2.30(E)
Oct'10 | —— 3.39E 2.44(E)/ 2.11 (S) 6.45E
March'11 - 5.42 (E)/5.4 (S) 7.42(E) 10.1(S)
June'1l | 1.10(S)/1.59(E) - 8.55 (E) 7.9(S)
Oct'll 3.36E 8.51E/8.10S 2.33E.
March'12 -- 8.53 E. - 2.10S -
7.95/7.38 E
June'l2 - = 5.7(S) 7.2, -
2.95/2.44E
Oct'12 - 3.17(S) 8.6 (S) /8.49(E) 7.5(S) -
March'13 - 3.13(S) 8.5(S) 7.2(S)
3.35(E)
June't3| - 3.16(8) | - 5.8 (S) /5.48 (E) 2.8(S)
Oct'13 1.16(s) | = - 8.7(s)/8.56(E) 53(s) | @ -
March'l4 | - 3.6(s) 8.55(E)/8.10(s) 5.47(E) - =
June'l4 | - 3.15(S) - 5.5(S) 7.9(S)/7.34(Ex) =
Oct'l4| - 3.7(S) - 5.1(S)/5.43(E) 7.8(S) -
March'lt5 | - 3.16(S) 8.2(S) 2.11(S)/2.33(E)
June'lb - 330(E) | - 5.7(S)/5.43(E) 7.8(s)
Oct'15 3.11(5)/3.35(E) 5.47 (E) 7.4(S)
March'16 | 1.16(s)/1.48(E) 8.51 (E) 5.1(S)
June'l6é 3.39 (E) 8.10 (S)/8.50(E) 7.8(S)
Oct'16 3.13 () 5.41(E) 7.2(s) /7.40(E)
March'17 3.105/3.30E 8.55(E) 10.1 (S)
June'l7 3.65/3.36E 5.48 (E) 7.2(s)
Oct'17 1.16(s) 8.5 (5)/8.49(E) 5.40 E
March’'18 3.5S 8.5 (S)/8.49(E) 7.95)
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Q- Bank /XII -Physics

Category: 2 Mark

YEAR Unit: 2 Unit: 4 Unit: 5 Unit: 6 Unit: 9 Other Units:
March'06 | 0.51D 4.4(S) 5.8(S) 6.49(Ex) 0.52
June'06 | 2.32(Ex) 4.2(S) 5.2(S) 6.9(S) 9.3(S)
Oct'06 | 2.10(S) 4.2(S)* 5.45(Ex) 6.7(S) 0.53]
I March'07 | 2.38 (Ex) 4.2 choose 5.5 (S) -—- 9.52 (Ex) 8.58 (Ex) I
| June'07 | 2.5(S) 5.5 (S) 6.50 (Ex) 9.9 (S)* 75(5) ||
Oct'07 | 2.5(S) 5.45 (Ex) 9.5(S) 8.47 (Ex)
March'08 |  2.5(S) 4.2(S) 5.6 (S) 9.2(S) 1. 59(Ex)
June'08 |  2.9(S) 4.7 (S) 5.45 (Ex) 9.8 (S)
Oct'08 0.54 6.9 (S) 0.55] 1.15 (S) model
7.32 Ex Model
| March'09 | 2.6 (S) 4.4(S) 5.8 (S) 6.9 (S) 9.56 (Ex) |
| June'09 | 2.5(S) 4.5 (S) 5.45 (Ex) 9.60 (Ex) 8.57 (Ex) |
| Oct'09 | 2.34 (Ex) 5.49 (Ex) 6.7 (S) 9.3(S) 8.58 (Ex) |
I March'10 2.1(S) 4.6Choose --- 6.52 (Ex) 9.3 (S) 8.52 (Ex) I
June'10 | 2.38 (Ex) 4.2(S) 6.9 (S) 9.50 (Ex) 8.58 (Ex)
Oct'10 | 2.5(S) 4.2(S) 5.4 (S) 6.9 (S) 9.3 (S)

Il Marchis | XD 4.2(5) 5.2(S) 6.9 (S) 0.571K |
| June'11 2.1(S) 5.45(Ex) 0.58 9.57(Ex) 7.6(ii) (S) |
Oct'11| 25(9) 4.6(S) 5.5(S) 9.52(Ex) (X Ln.s
March'12 4.6 () 0.510) 6.1(S) 9.8(S) 1.7 (S)
June'12 2.12* 5.4 (S) 6.9 (S) 8.52* (Ex)

3.4 (S) i
Oct'12 2.5(S) 5.49(Ex) 9.4(S),9.50(Ex) 8.52(Ex)
March'13 2.32(Ex) 4.3(i) (S) 5.40{Ex) 6.50(Ex) 9.50{Ex) -——-
June'13 | - a6(s) | - 6.52(Ex) 0.511] 1.15(S)*model,
8.47 (Ex)
Oct'13 2.5(s) 4.7(s) — 6.49(E) — 3.12(s),In.9*
March'14 2.3(s) 4.1(s) 6.45(E) 9.4*(s) 1.7(s)
June'14 |  2.43(Ex) P.153* 9.51(Ex),9.3(s) 8.60(Ex)
Oct'14 M'11 4.55(E) 5.2(S) 6.49(E) 8.57(E)
March'15 4.5(S) 5.4(S) 6.7(S) 9.8¢(S) 1.8(S)
June'lb 2.5(s) 4.4 (S) 5.8 (S) 9.50 model 8.57(E)
Oct'15 2.39(E) 4.7 (s) 6.49(E) 9.50(Ex) 1.12(S)
March'16 | 2.13(s) 4.2(S) 6.3 (S) model 9.3 (s) 3.29(E)
June'16 |  2.38(E) 5.49 (E) 6.9 () 9.60(E) 1.59(E)
Oct'16 2.38(E) Case(i)Pg140 6.120/W 9.55 (E) 1.11(S)
March'l7 2.31 (E) 4.5 (S) 5.8 (S) 6.7(S) 0S 12
June'17 2.3(s) 4.2 MCQ 6.48E 8.58 (Ex) 9.52(Ex)
Oct'l7 2.32 (E) 4.6(S) 8.48 E 9.50(Ex), 9.57 E
March’'18 2.5(s) 4.2(S) 5.4(S) 6.9 (S) 945

S-Solved, Ex — Exercise, 0.S- Outside Problem, D- Diagram,*-twisted/indirect/inside the book.
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[y

w

wn

[ 1. ELECTROSTATICS ]

. A glass rod rubbed with silk acquires a charge of +8 x 10! C. The number of electrons it

has gained or lost
(a) 5x 107 gained (b) 5 x 107 lost (c)2x10%lost  (d)-8x 102 |ost

. The electrostatic force between two point charges kept at a distance d apart, in a medium

& =6, is 0.3 N .The force between them at the same separation in vacuum is
(@) 20N (b)0.5N (c)1.8N (d)2N

. Electric field intensity is 400 Vm™ at a distance of 2 m from a point charge. ltwill be 100 Vm?

at a distance?
(@) 50 cm (b) 4 cm (c)4m (d)1.5m

. Two point charges +4q and +q are placed 30 cm apart. At what point on the line joining

them the electric field is zero?
(@) 15 cm from the charge q (b) 7.5 cm from the charge q
(c) 20 cm from the charge 4q (d) 5 cm from the charge q
A dipole is placed in a uniform electric field with its axis parallel to the field. It
experiences
(a) only a net force (b) only a torque (c) both net force and torque
(d) neither a net force nor a torque
If 'a point iies at a distance x frem the midpcint of the dipole, the eiectric potentiai at the
point is proportional to
(@) 1/x? (b)1/x3 (©)1/x* (d)1/x3?
Four charges +q, +q ,-q, and —q respectively are placed at the corners A, B, Cand D of a
square of side a .The electric potential at the center O of the square is

@) 1 g (b)_1 2q (©) 1 4q (d) Zero
dmteoa 4 eo @ 4 go A

Electric potential energy (U) of two point charge is

@ quo2 (b) quo2 (c) pEcos 6 (d) pE sin 6
47t g r? e r

9. The work done in moving 500 uC charge between two points in equipotential surface is

(@) zero (b) finite potential (c) finite negative (d) infinite
10. Which of the following quantities is scalar?
(@) dipole moment (b) electric force (c) electric field (d) electric potential
11. The unit of permittivity is
(@) C2Nim- (b) Nm?C 2 (c)Hm? (d)NC?2m 2
L1l 2 || 38 J[ 4 || 5 [ 6 || 7 || 8 J[ o0 || 10 |[11]

b C C C d a d b a d a
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12. The number of electric lines of force originating from a charge of 1 Cis

(a) 1.129 x 10 1* (b)1.6x10%° (c)6.25x 10 18 (d) 8.85 x 10 12
13. The electric field outside the plates of two oppositely charged plane sheets of charge

density o is
(@ +o (b) -o_ (© o (d) zero
2% 2 &0 €o

14. The capacitance of a parallel plate capacitor increases from 5uF to 60 uF when a dielectric

is filled between the plates. The dielectric constant of a dielectric is

(@) 65 (b) 55 (c) 12 (d)10

15. A hollow metal ball carrying an electric charge produces no electric field at points
(a) outside the sphere (b) on its surface
(c) inside the sphere (d) at a distance more than twice

| 2. CURRENT ELECTRICITY]

1. A Charge of 60 C passes through an electric lamp in 2 minutes. Then the current in the
lamp is
@ 30A (b)1A (c) 05A (d 5A
2. The material through which the electric charge can flow easily is
(@) quartz (b) mica (c) germanium (d) copper
3. The current flowing through the conductor is proportional to
(a) drift velocity (b) 1/ area of cross section
(c) 1/no of electron (d) square of area of cross section
4. A toaster operating at 240 V has a resistance of 120 Q . The power is
(a) 400 W (b) 2W (c) 480 W (d) 240 W

5. If the length of a copper wire has a certain resistance R, then on doubling the length its

specific resistance

(@) will be doubled (b) will become 1/ 4t

(c) will become 4 times (d) will remain the same
6. When two 2 Q resistances are in parallel, the effective resistance is

@ 2Q (b) 4Q ©1Q (d 0.5Q
7. In the case of insulators, as the temperature decreases, resistivity

(a) decreases (b) increases (c) remains constant (d) becomes zero

12 13 14 15 1 2 3 4 5 6

a d C (d (d d a (d d C b
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8. If the resistance of the coil is 2 Q at 0 ° and a = 0.004 / °C, then its resistance at 100 °C is
(@)1.4 Q (b)oQ (c)4Q (d) 2.8Q
9. According to Faraday’s law of electrolysis, when a current is passed, the mass of the ions

deposited at the cathode is independent of

(a) current (b) charge (c) time (d) resistance
10. When n resistors of equal resistances (R) are connected in series, the effective resistance is
(a) n/R (b) R/n (c)1/nR (d) nR

3. EFFECTS OF ELECTRIC CURREN

1. Joule’s law of heating is

@H=1t/R (b) H=V?Rt (c) VIt (d) IR%
2. Nichrome wire is used as a heating element because it has

(@) low specific resistance (b) low melting point

(c) high specific resistance (d) high conductivity

3. Peltier coefficient at a junction of a thermocouple depends on
(@) the current in the thermocouple (b) the time for which current flows
(c) the temperature of the junction (d) the charge that passes through the thermocouple

4. In a thermocouple the temperature of the cold junction is 20° C, the neutral temperature is
270 °C. The temperature inversion is
(@) 520 °C (b) 540 °C (c) 500°C (d) 510°C

5. Which of the following equations represents Biot-savart law?

—

(@) dB = po Idl / 4mr? (b). dB = po Idlsin® / 4mr
— — — — — —>
(c) dB=poldl xr (d). dB=poldl xr
4mr? 4r 13

6. Magnetic induction due to an infinitely long straight conductor placed in a medium of
permeability p is

(a) pol / 4ma (b) pol / 2ma (c)pul/4na (d) pI / 2ma

8 10 1 2 3 4

d d d C C C a d d
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7. In a Tangent Galvanometer , for a steady current , the deflection produced is 30°. The

plane of the coil is rotated through 90° . Now for the same current, the deflection will be

(@ 30° (b) 60 ° (c) 90° (d) 0°
8. The period of revolution of a charged particle inside a cyclotron doesnotdepend on
(a) the magnetic induction (b) the charge of the particle
(c) the velocity of the particle (d) the mass of the particle
9. The torque on the rectangular coil placed in a uniform magnetic field is large, when
(@) the number of turns is large (b) the number of turns is less
(c) the area is small (d) the plane of the coil is perpendicular to the field
10. Phosphor —Bronze wire is used for suspension in a moving coil galvanometer, becauseit has
(a) high conductivity (b) high resistivity
(c) large couple per unit twist (d) small couple per unit twist
11. Of the following devices which has small resistance?
(&) moving coil galvanometer (b) ammeter of range 0 -1 A
(c) ammeter of range 010 A (d) volt meter

12. A galvanometer or resistance G Q is shunted with S Q . The effective resistance of the
combination is Ra. Then which of the following statement is true?
(@ Gislessthan S (b) Ra is less than both G and S
(c) Sislessthan Ra but greater than G (d) Sis less than both G and R,
13. An ideal voltmeter has
(@) zero resistance (b) finite resistance less than G but greater than zero
(c) resistance greater than G but less than infinity (d) infinite resistance

4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT]

1. Electromagnetic induction is not used in
(@) transformer  (b) room heater (c) AC generator (d) choke caoil

2. A coil of area of cross section 0.5 m? with 10 turns is in a plane which is perpendicular to
an uniform magnetic field of 0.2 Wb/m?2. The flux through the coil is
(a) 100 Wb (b)10Wb  (c) 1wb  (d) Zero

7 8 9 10 11 12 13 2
d c a d C b d b c
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3. LenZ’s law is in accordance with the law of
(a) conservation of charges (b) conservation of flux
(c) conservation of momentum (d) conservation of energy
4. The self inductance of a straight conductor is
(a) zero (b) infinity (c) very large  (d) very small
5. The unit of henry can also be written as
(a) Vs A (b) Wb A1 (c)Qs (d) all
6. An emf of 12 V is induced when the current in the coil changes at the rate of 40 A s .
The co efficient of self induction of the coil is
(@) 0.3H (b) 0.003 H (c)30H (d)4.8H
7. A DCof 5 A produces the same heating effect of an AC of
(a) 50 A rms current (b) 5 A peak current (c) 5 A rms current (d) none of these
8. Transformer works on
(@) AConly  (b) DConly (c) both ACand DC  (d) Ac more effectively than DC
9. The part of the Ac generator that passes the current from the coil to the extemal drcuitis

(a) field magnet (b) split rings (c) slip rings (d) brushes
10. In an AC circuit the applied emf e = Eq sin (wt + 1t / 2 ) leadsthe current |1=losin (wt—mt/2)by
(a)m/2 (b)m/4 (c)m (d)o

11. Which of the following cannot be stepped up in a transformer?
(a) input current (b) input voltage (c) input power (d) all
12. The power loss is less in transmission lines when
(a) voltage is less but current is more  (b) both voltage and current are more
(c) voltage is more but currentisless  (d) both voltage and current are less

13. Which of the following devices does not allow d.c to pass through?

(a) resistor (b) capacitor (c) inductor (d) all of the above
14. In an Ac circuit

(a) the average value of current is zero

(b) the average value of square root of current is zero

(c) the average power dissipation is zero

(d) the rms current is V 2 times of peak value

4 6 7 8 10 [ 11 |[ 12 || 13 | 14
d| a d a C a d C C c b | a
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=

5. ELECTROMAGNETIC WAVES AND WAVE OPTICS

In an electromagnetic wave

(a) power is equally transferred along the electric and magnetic fields
(b) power is transmitted in a direction perpendicular to both the fields
(c) power is transmitted along the electric fields

(d) power is transmitted along the magnetic fields

. Electromagnetic waves are

(a) transverse (b) longitudinal (c) may be longitudinal or transverse
(d) neither longitudinal nor transverse

Refractive index of glass is 1.5. Time taken for light to pass through a glass plate of
thickness 10 cm is

(@) 2x10%s  (b)2x10%0s (c)5x108s (d)5x10%s

In an_e»lectromagnetic wave the phase difference between electric fieId_E>and magnetic
field B is

(am/4 (b)m/2 (c)m (d) zero

Atomic spectrum should be
(a) pure line spectrum (b) emission band spectrum
(c) absorption line spectrum (d) absorption band spectrum

When a drop of water is introduced between the giass plate and plano convex iens in
Newton’s ring system , the ring system
(a) contracts (b) expands (c) remains same (d) first expands, then contracts

A beam of monochromatic light enters from vacuum into a medium of refractive index p.

The ratio of wavelengths of the incident and refracted waves are

(a) u:1 (b) 1:p (cp?:1 (d)1:u?

. If the wavelength of the light is reduced to one fourth , then the amount of scattering is
(a) increased by 16 times (b) decreased by 16 times
(c) increased by 256 times (d) decreased by 256 times

. In Newton’s ring experiment the radii of the mt™" and (m+4)™ dark rings are respectively v5

mm and V7 mm . What is the value of m?
(@) 2 (b) 4 (c) 8 (d) 10

10. The path difference between two monochromatic light waves of wavelength 4000 A° is

2 x 107 m. The phase difference between them is
(@) (b)2m (c)3m/2 (d)ym/2
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11. In Young’s experiment, the third bright band for wavelength of light 6000 A° coincides
with the fourth bright band for another source in the same arrangement. The
wavelengths of the another source is
(a) 4500 A° (b) 6000 A° (c) 5000 A° (d) 4000 A°

12. A light of wavelength 6000 A° is incident normally on a grating 0.005 m wide with 2500
lines. Then the maxim order is
(a) 3 (b) 2 (c) 1 (d) 4

13. A diffraction pattern is obtained using a beam of red light. What happens if the red light is
replaced by blue light?

(a) band disappear (b) no change
(c) diffraction pattern become narrower and crowed together
(d) diffraction pattern become broader and farther apart

14. The refractive index of the medium, for the polarizing angle 60° is

(a) 1.732 (or)V3 (b) 1.414 (c) 1.5 (d) 1.468
6. ATOMIC PHYSICS
1. Cathode rays are
(@) astream of electron (b) a stream of positive ions
(c) astream of uncharged ions (d) the same as canal rays

2. A narrow electron beam undeviated through an electric field E= 3 x 10* V/m and an
overlapping magnetic field B= 2 x 103 wb/m2. The electron motion, electric field and
magnetic field are mutually perpendicular to each other. The speed of electron is
(a) 60 ms! (b) 10.3x 10" ms?  (c) 1.5x 10" ms? (d) 0.67 x 10" ms™!

3. According to Bohr’s postulates, which of the following quantities take discrete values?

(a) kinetic energy (b) potential energy (c)angular momentum (d) momentum

4. The ratio of the radii of the first three Bohr orbit is,

@1:1/2:1/3 (b)1:2:3 (©1:4:9 (d)1:8:27

5. The first excitation potential energy or the minimum energy required to excite the atom
from ground state of hydrogen atom is,

(@) 13.6 eV (b) 10.2 eV (c)3.4eV (d) 1.89 eV
6. According to Rutherford atom model, the spectral lines emitted by an atom is,

(@) line spectrum (b) continuous spectrum
(c) continuous absorption spectrum (d) band spectrum
11 12 13 14 1 2 3 4
a a (d a a (d (¢ (d b b
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7. Energy levels A,B,C of a certain atom correspond to increasing value of energy (i.e.,) Ea < Eg
<Ec. If A1, A, A3 are the wavelengths of radiations corresponding to the transitions C to B,
B to A and C to A respectively , which of the following statement is correct?

(@) Az= M+ A2 (€) =22t A3 ©
(D) Az=A1 o/ (Mt A2) (d) A% =11+ 2% A |
8. The elliptical orbit of electron in the atom were proposed by i
(@) J.J. Thomson (b) Bohr (c) Sommerfeld (d) de Broglie  A. As
9. X-rayis
v y A

(@) phenomenon of conversion of kinetic energy into radiation.
(b) conservation of momentum (c) conservation of energy in to mass
(d) principle of conservation of charge
10. In an X-ray tube, the intensity of the emitted X-ray beam is increased by
(a) increasing the filament current (b) decreasing the filament current
(c) increasing the target potential (d) decreasing the target potential
11. The energy of a photon of characteristic X-ray from a Coolidge tube comes from
(@) the kinetic energy of the free electrons of the target
(b) the kinetic energy of the ions of the target
(c) kinetic energy of the striking electron (d) an atomic transition in the target.
12. A Coolidge tube operates at 24800 V. The maximum frequency of X-radiation emitted

from Coolidge tube is
(a) 6 x 108 Hz (b) 3 x 108 Hz (c)6x108Hz (d)3x 108Hz

13. In hydrogen atom which of the following transitions produce a spectral line of maximum
wavelength?[minimum frequency]
@ 2—1 b)ys —> 1 (c)6 —>»5 (5 — 2

14. In hydrogen atom which of the following transitions produce a spectral line of maximum
frequency?[minimum wavelength]
@ 2— 1 (b)6 — 2 (c) 4 —3 (d5 —»2

15. After pumping processor in laser,

(@) the number of atom in the ground state is greater than the number of atom in  the
excited state
(b) the number of atom in the excited state is greater than the number of atom in the ground

state
(c) the number of atom in the ground state is equal to the number of atom in the excited
state (d) no atoms are available in the excited state
16. The chromium ions doped in the ruby rod
(a) absorbs red light (b) absorbs green light
(c) absorbs blue light (d) emits green light
L7 )l 8 || 9 [ 0 || 1 || 12 || 18 || 14 |[ 15 |16]
b C a a d a (¢ a b b
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7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVIT

1. A photon of energy v is incident on a metal surface of threshold frequency vo. The kinetic
energy of the emitted photoelectron is
(a) h(v - vo) (b)hv (¢)hvo (d) h(v +vo)
2. The work function of photoelectric material is 3.3 eV. The threshold frequency will be
equal to
(@) 8x10%Hz (b) 8x 10°Hz (c) 5x10°Hz (d) 4 x 10%* Hz
. The stopping potential of a metal surface is independent of

w

(a) frequency of incident radiation (b) intensity of incident radiation
(c) the nature of the metal surface (d) velocity of the electron emitted

4. At the threshold frequency, the velocity of the electron is

(a) zero (b) maximum (c) minimum (d) infinite

(64}

. The photoelectric effect can be explained on the basis of
(@) corpuscular theory of light (b) wave theory of light
(c) electromagnetic theory of light (d) quantum theory of light
6. The wavelength of matter wave is independent of
(a) mass (b) velocity (¢) momentum  (d) charge
7. If the kinetic energy of the moving particie is E, then the de Broglie wavelength is
(@A=h/ vVZmE (b)A= v2ZmE/h (c)A=hv2mE (d)A=h/EvZm

8. The momentum of the electron having wavelength 2A° is

(@) 3.3x10* Kgms? (b) 6.6 x 10** Kgm s
(c)3.3x10%* Kgmst (d) 6.6 x 102* Kgms*
9. According to relativity, the length of a rod in motion
(a) issame as its rest length (b) is more than its rest length
(c) is less than its rest length (d) may be more or less than or equal to rest length

depending on the speed of the rod

10. If 1 Kg of a substance is fully converted in to energy, then the energy produced is

() 9x 10 J (b) 9 x 102 J () 13 (d) 3x 10° J

1 2 4 7 8 9 10

a a b a d d a c C a
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[ 5. NUCLEAR PHYSICS)

. The nuclear radius of 4 Be® nucleus is
(@) 1.3x10®™m (b)2.6x10®m (c)1.3x10% (d) 2.6 x 10 B¥m
. The nuclei 13A1?” and 14Si2® are examples of

(a) isotopes (b) isobars (c) isotones (d) isomers
. The mass defect of certain nucleus is found to be 0.03amu. Its binding energy is
(@) 27.93 eV (b) 27.93 KeV (c) 27.93 MeV (d) 27.93 GeV

. Nuclear fission can be explained by

(@) shell model  (b) quark model (c) liquid drop model  (d) Bohr atom model

. The nucleons in a nucleus are attracted by

(a) gravitational force (b) nuclear force (c)electrostatic force (d) magnetic force

. The ionization power is maximum for

(a) neutrons (b) a- particle  (c) y- rays (d) B-particle

. The half life period of certain radioactive element with disintegration constant 0.0693 per

dayis
(a) 10 days (b) 14 days (c) 140 days (d) 1.4 days
. The radio isotope used in agriculture is
(@) 15P* (b) 15P* (c) uNa (d) 11Na?*
. The average energy released per fission is
(a) 200 eV (b) 200 MeV (¢)200 meV (d) 200 GeV
10. The explosion of atom bomb is based on the principle of
(@) uncontrolled fission reaction (b) controlled fission reaction
(c) fusion reaction (d) thermonuclear reaction
11. Anemia can be diagnosed by
(a) 15P* (b) 15P? (c) 26Fe™® (d) 11Na?*
12. In the nuclear reaction goHg'%%+ X 2  70Au?®® + ;H!. X —stands for
(@) proton (b) electron (c) neutron (d) deutron
13. In B- decay*
(a) atomic number decreases by one (b) mass number decreases by one
(c) proton number remains the same (d) neutron number decreases by one

14. Isotopes have *

(a) same mass number but different atomic number
(b) same proton number and neutron number

(c) same proton number but different neutron number
(d) same neutron number but different proton number

* Ref book for more answer

2 3 4 3) 6 7 8 9 10 11 12 13 14

C C C b b a b b a C C d C
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15. The time taken for half the radioactive element to reduce to 1/e times is
(@) half life (b) mean life (c) half life / 2 (d) twice the mean life
16. The half life period of Na'? is 10.1 minutes. Its life time is
(@) 5.05 minutes  (b) 20.2 minutes (c) 10.1/0.6931 minutes (d) infinity
17. Positive rays of the same element produce two different traces in a Bainbridge mass
spectrometer. The positive ions have
(a) same mass with different velocity (b) same mass with same velocity
(c) different mass with same velocity (d) different mass with different velocity
18. The binding energy of »sFe®® nucleus is

(@) 8.8 MeV (b) 88 MeV (c) 493 MeV (d) 41.3 MeV
19. The ratio of nuclear density to the density of mercury is about
(@13x10° (b)1.3 (c)1.3x10*% (d)1.3x10*%

9. SEMICONDUCTOR DEVICES AND THEIR APPLICATIONS

1. The electron in the atom of an element which determine its chemical and electrical

properties are called

(a) valence electrons (b) revolving electrons
(c) excess electrons (d) active electrons
2. In an N- type semiconductor, there are
(a) immobile negative ions (b) no minority carriers
(c) immobile positive ions (d) holes as majority carriers
3. The reverse saturation current in a PN junction diode is only due to
(@) majority carriers (b) minority carriers  (c) acceptor ions (d) donor ions
4. In the forward bias characteristic curve , a diode appears as
(@) a high resistance (b) a capacitor (c) an OFF switch (d) an ON switch
5. Avalanche breakdown is primarily dependent on the phenomenon of
(@) collision (b) ionisation (c) doping (d) recombination
6. The colour of light emitted by a LED depends on
(a) its reverse bias (b) the amount of forward current
(c) its forward bias (d) type of semiconductor material

7. The emitter base junction of a given transistor is forward biased and its collector -base
junction is reverse biased . If the base current increased , then its
(@) Vce will increase (b) Ic will decrease (c) Ic will increase (d) Vcc will increase

15 16 17 18 19 1 2 3 4 5 6 7
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8. Improper biasing of a transistor circuit produces
(@) heavy loading of emitter current (b)distortion in the output signal
(c) excessive heat at collector terminal  (d) faulty location of load line
9. An oscillator is

(@) an amplifier with feedback (b) a converter of ac to dc
(c) nothing but an amplifier (d) an amplifier without feed back
10. In a Colpitt’s oscillator circuit
(a) a capacitive feedback is used (b) tapped coil is used
(c) no tuned LC circuit is used (d) no capacitor is used
11. Since the input impedance of an ideal operational amplifier is infinite,
(a) its input current is zero (b) Its output resistance is high

(c) its output voltage becomes independent of load resistance
(d) it becomes a current controlled device

12. The following arrangement performs the logic function of %—D D
(a) AND  (b) OR (c) NAND  (d) EX OR B ¥
13. If the output (Y) of the following circuit is 1, the inputs A,B,C must be

@010 (100 (101 (110 EDJ

14. According to the laws of Boolean algebra , the expression (A+AB) is equal to
() A (b) AB ) B (d) 4
15. The Boolean expression ABC can be simplified by

@AB+C (b)A.B.C (¢c) AB+BC+CA (dA+B+C

10. COMMUNICATION SYSTEMS ]

1. High frequency waves follow

(a) the ground wave propagation (b) the line of sight direction
(c) ionospheric propagation (d) the curvature of the earth
2. The main purpose of modulation is to
(a) combine two waves of different frequencies
(b) acquire wave shaping of the carrier wave (d) produce side band
(c) transmit low frequency information over long distance efficiently

9 10 11 12 13 14 15 1
b a a a a C a d c
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3. In amplitude modulation
a) the amplitude of the carrier wave varies in accordance with the amplitude of the
modulating signal
b) amplitude of the carrier wave remains constant
c) the amplitude of the carrier wave varies in accordance with the frequency of the
modulating signal
d) modulating frequency lies in the audio range
4. In amplitude modulation, the band width is
(a) equal to signal frequency (b) twice the signal frequency
(c) thrice the signal frequency (d) four times the signal frequency
5. In phase modulation
(@) only the phase of the carrier wave varies
(b) only the frequency of the carrier wave varies
(c) both the phase and the frequency of the carrier wave varies
(d) there is no change in the frequency and phase of the carrier wave
6. The RF channel in a radio transmitter produces
(a) audio signals (b) high frequency carrier waves
(c) both audio signal and high frequency carrier waves (d) low frequency carrier waves
7. The purpose of dividing each frame into two fields so as to transmit 50 views of the
picture per second is
a) to avoid flicker in the picture
b) the fact that handling of high frequency is easier
c) that 50 Hz is the power line frequency in India
d) to avoid unwanted noise in the signals
8. Printed documents to be transmitted by fax are converted into electrical signals by the

process of
(a) reflection (b) scanning (c) modulation (d) light variation
L 3 | 4 | L6 [ 7 [ 8 |
L a | b | ¢ || b | L b |
Q_MISETM6Y
_ 0
Qb
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10. The charge of an oil drop is 12.8 x 10''° C. Then the no of elementary charges are --
Solution: g=ne ;n=q/e =12.8x101° = 8
1.6 x 1019
11. An electron with speed of 2.5 x 10’m/s suffers a deflection in a magnetic field of
induction 2 x 103 T then the electric field that would give the same deflection is
Solution: V=E/B ; E=BV =2x103x2.5x107 = 5x10* V/m

12. The potential difference between the cathode and the target of Coolidge tube is 1.24 x
10°V, then the minimum wavelength of continuous X-raysis
Solution: Amin =12400 A°= 12400 A° = 1.24x10* A° = 0.1A°
Vv 1.24 x 10° 1.24 x 10°

13. Radius of first orbit of hydrogen atom is 0.53A° then the radius of third orbit is ---
Solution: : rn =n?x0.53 A°;r; =32x0.53 A°= 4.774 A°

14. The minimum wavelength an X-ray coming out of X-ray tube under a potential
difference of 1000 volt is
Solution: Amin =12,400 A°= 12,400 = 12.4A°
\) 1000
15. In Millikan’s oil drop experiment, two plates separated by 5 cm in air are at a potential
of 5V, then the electric fieldis __
Solution: E=V/d =5/5x102 = 100 V/m

Other Important Problems

1. A crystal diffracts monochromatic X — rays. If the angle of diffraction for first order is

30°, then that for second order will be

Solution: 2dsine =nA step2: 2dsine =(2)A
2dsin30 =1A 2dSine = 2A
2d . % = A Sine =2A/2d=2A/2A=1
d=A e=sinl(1)=90°

2. The glancing angle of monochromatic X-ray of wavelength 1A°is 30°. The lattice space
between the second order reflection is
Solution: : 2dsine =nA ;2dsin30=2A ; d=A/sin30 =1A°/% = 2x10%m =2 A°

3. In a Bragg’s spectrometer the glancing angle for the four