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PRACTICE TEST-1 

CLASS: XII 

SUBJECT: PHYSICS 

ELECTRIC CHARGES AND FIELDS (CHAPTER-1) 

Instruction: 

1. 1-5 very short answer type questions 

2. 6-11 short answer type questions. 

3. 12 Long answer typq questions. 

 

1. What will be the total flux through the faces of the cube with side of length a if 
a charge „q‟ is placed at C: Centre of the face of the cube (Face ABCD) 

q C

2. What is the unit of 
0

  

 where  - surface charge density 

 o electric permitivity of free space

0

 



o

3. In this figure draw the electric field lines.



4. In this figure electric dipole experiences _____.

5. What is electric field at point-I?

I

6. Charge are shown in figure ABCD is a square of side 2 cm. What is net force 
of O (Centre).

2 CM

7. Find the expression of electric field at a point on the equatorial line of a dipole.

8. Draw electric field lines through on electric dipole and using Gauss theorem. 
Find the flux (electric) due to a dipole.



9. A hollow cylinder has charge q coulomb within it. If  is the electric flux 
associated with the curved surface B, the flux linked with the plane surface A 
would be….

q 

A

 

10. State and explain Coulomb‟s law in vector form and hence define. Coulomb.

11. Plot a graph showing the variation of coulomb force (F) versus 
2

1

r
, where r is 

the distance between the two charges of each pair of charges (1µC, 2µC) and 
(2µC, –3µC) interpret the graph obtained.

2

1

r
 r

(1µC, 2µC) (2µC, –3µC) 

12. a. Using Gauss‟s law, derive an expression for the electric field intensity 
at any point outside a uniformly charged thin spherical shell of radius R 
and density 6 c/m2. Draw the field line when the charge density of the 
sphere is (i) positive (ii) negative 

 b. Derive an expression for the torque experienced by an electric dipole 
kept in a uniform electric field.

a.

R

b.



PRACTICE TEST-2 

CLASS: XII 

SUBJECT: PHYSICS 

ELECTROSTATIC POTENTIAL AND CAPACITANCE (CHAPTER-2) 

Instruction: 

1. 1-5 very short answer type questions 

2. 6-11 short answer type questions. 

3. 12 Long answer typq questions. 

 

1. The potential at a point, which is 5 cm away from the dipole on the axial line is 
5V. What is the potential on equatorial line of dipole when the point is 5cm 
away from the dipole? 

5cm 5V

5cm

2. Draw equipotential surface when electric field is increasing along (+) x-axis.

x(+)

3. In a certain 0.1m3 of space, electric potential is found to be 5V throughout. 
What is the electric field in this region?

0.1 m3 5V

4. During lightning, it is safest to sit inside a car rather than near a tree. Why?

5. Define dielectric constant in the form of capacitance of capacitors.

6. Find change on each capacitor and energy stored in the network.

7. Give the sign o fwork done by external agency in moving a small negative 
charge from Q to P. Justify your answer.



Q P

 

8. Electric field is always normal to the surface of a equilateral surfaces justify 
this statement.

9. The potential at the surface of a spherical shell is 2V than what is the potential 
at the point A.

2V A

 

10. Two charges 3×10–8C and –2×10–8C are locate 15cm apart. At what point on 
the line joining the two charges is the electric potential is zero? Take the 
potential at infinity to be zero.

3×10-8C –2×10-8C 15cm

11. Eight identical spherical drops, each carrying a charge 1nC are at a potential 
of 900V each. All these drops combine together to form a single large drop. 
Calculate the potential of this large dropi.

1nC 900V

12. Effect of electric (i) when the battery is kept disconnected from the capacitor 
(ii) when battery remains connected across the capacitor. 

(a) electric field (b) capacitance (c) charge (d) energy stored  
(e) potential difference



PRACTICE TEST-3 

CLASS: XII 

SUBJECT: PHYSICS 

CURRENT ELECTRICITY (CHAPTER-3) 

A. Very short answer questions. 

1. What is the relation between current density and resistivity?

2. When electrons drift in metal from lower to higher potential, does it mean that 
all the electrons of metal are moving in the same direction?

3. On what factors drift velocity of free electron in conductor depend?

4. Write the principle of potentiometer.

5. Write the relation between internal resistance and external resistance in which 
cell deliver maximum power.

B. Short answer questions 

6. Derive an expression between current and drift velocity in a conductor.

7. A cell of emf E and internal resistance r is connected across avariable resistor 
R. (i) plot a graph showing variation of terminal potential V with resistance R. 
Predict from the graph the condition under which V becomes equal to E. (ii) 
Plot a graph between current draw I and V.

R E r

V R

V E

V

8. How can you determine resistivity ofgiven wire using meter bridge? Explain 
with proper circuit.

9. What do you mean by temperature coefficient of resistance? How does 
resistance of (i) Cu (ii) Si vary with increase in temperature. Explain with 
reason.



Cu

Si

10. Using Kirchoff‟s rules determine the value of unknown resistance R in the 

circuit so that no current flows through 4  resistance. Also find pot difference 
between A&D.

R 4

A D

C. Long answer questions

11. Draw a circuit diagram to determine internal resistance of primary cell by 
potentiometer. Write formula used. In the figure AB is long potentiometer wire, 
the null points for two primary cells of emf E1 and E2 connected in manner 
shown are obtained at a distance of 120 cm and 300cm from end A. Find (i) 
E1/E2 (ii) position of null point for cell E2. How is sensitivity of potentiometer 
increased? 

AB

E1 E2 

A 120 cm 

E1/E2

E2 



12. a) State Kirchoff‟s rules for an electric network. Using Kirchoff‟s rules 
obtain the balance condition in terms of resistance of four arms of 
wheatstone bridge. 

 b) In a meter bridge experiment. For two resistor R1 & R2 in two gap, 
balancing length is obtained at 40cm from +ve end on meter bridge 

wire. If a resistance of 10 connected in series with R1 null point is 
obtained at 60cm. Calculate R1 & R2.

R1 R2 

+ve 40 cm R1 

10 

60 cm R1 R2 



PRACTICE TEST-4 

CLASS: XII 

SUBJECT: PHYSICS 

MOVING CHARGE AND MAGNETISM (CHAPTER-4) 

A. Very short answer questions. 

1. Lorentz force on moving charge in magnetic field is given by F q(V B) . 

Identify two always pairs of quantity in this formula. 

F q(V B)

2. What is resistance of ideal voltmeter and ideal ammeter?

3. How can current sensitivity of moving coil galvanometer increase?

4. What will be path of charged particle moving in uniform magnetic field at any 
arbitrary angle?

5. How does current coil behave like a bar magnet?

B. Short answer questions. 

6. Using Biot and Savart law derive an expression for magnetic field intensity at 
a point on axial line.

7. Show that two parallel current carrying conductor having current in same 
direction, attract to each other.

8. Two identical circular loops P&Q each of radius r and carrying current I and 2I 
respectively are lying in ||rl planes such that they have a common axis. The 
direction of current in both loops is clockwise as seen from O which is 
equidistant from both loops. Find magnitude and direction of net magnetic 
field at 0.

P Q r I 2I 



9. A charge particle of charge q and mass M is accelerated by potential 
difference V and than entered in normal uniform magnetic field B. Calculate 
radius of its circular path.

q m V 

10. In recent past an experiment was conducted in Switzerland called LHC 
experiment to study the Big Bang origin of universe. A large number of 
particle accelerator were used to accelerate particles in the long tunnel. TV 
news channels in India created euphoria about the experiment totally 
baseless and unscientific approach. The event should have been utilised by 
mass media to arouse curiosity in the people in general and students in 
particular as also to develop a scientific attitude. 

a) Do you agree with the way the event was handled by the media? 

b) What negatives values of the media reflect in the above case? 

c) Name any one particle accelerator and state its principle of working.

LHC 

TV 

C. Long answer questions

11. a. With the help of diagram, explain the principle and working of moving 
coil galvanometer. What is the importance of a radial magnetic field 
and how is it produced? 



 b. “Increasing the current sensitivity of galvanometer may not necessarily 
increase in its voltage sensitivity”. Justify this statement. 

12. a. Draw a schematic sketch of a cyclotron. Explain briefly how it works 
and how it is used to accelerate the charged particles. 

 b. Show that time period of charge particles in cyclotron is independent of 
both speed and radius of its path. 

 c. What is resonance condition? How is it used to accelerate the charged 
particles.



PRACTICE TEST-5 

CLASS: XII 

SUBJECT: PHYSICS 

MAGNETISM AND MATTER (CHAPTER-5) 

A. Very short answer questions. 

1. A bar magnet of magnetic moment M is held in magnetic field of strength B. 
What is work done in turning it from stable equilibrium to unstable equilibrium?

M B 

2. Define susceptibility and permeability of substance.

3. The vertical component of earth‟s magnetic field at a place is 3  times the 

horizontal component. What is the value of angle of dip at that place?

3

4. Classify the following substance into dia, para and ferromagnate Al, Cu, 
Water, Hg at 4.2K, oxygen, CD, hematite, Bi, Soft Iron.

5. a. What is the relation between susceptibility and relative permeability? 

 b. What is the value of angle of dip at equator and at pole?

B. Short answer questions

6. Define component of earth magnetism with suitable diagram.

7. A uniform magnetic field gets modified as shown below, when two specimens 
X and Y are placed in it. 

i) Identify two specimens X and Y 

 ii) State the reason for behaviour of field lines in X&Y.

(specimens) X &Y, 



X Y 

X Y 

8. If a compass is taken to magnetic north pole of earth. What will be the 
direction of the needle?

9. Graph shows variation of intensity of magnetization I versus the applied 
magnetic field intensity H for two magnetic material A&B. 

i. Identify material A&B 

ii. Why does materialk B, has larger susceptibility than A for a given field 
at constant temperature?

A B 

A B 

B A 

10. Mr. X and Y wanted to develop a magnet that can collect iron fillings but could 
not selected the material for this purpose. They went to a teacher living near 
them. He helped them in their dead. 

i. What are the values shown by the teacher? 

ii. Write the characteristic for selecting material for that purpose. 

iii. How does magnetism of substance charge on increasing temperature?

X & Y 

C. Long answer questions 

11. Distinguish magnetic properties of a dia, para and ferro magnetic substances. 
Give two examples of each. 



 Draw the field lines due to an external magnetic field near (i) diamagnetic (ii) 
paramagnetic substance

12. a. A coil of N turns and radius R carries a current i. It is unwound and 
rewound to make another coil of radius R/2 current remaining same. 
Calculate the ratio of magnetic moments of the new coil and the 
original coil. 

 b. A bar magnet with magnetic dipole moment 0.25 AM2 is rotated 
through 360° in external magnetic field of 0.15T. Calculate work done 
by external source.

N R I° 

R/2 

I° 

0.25AM2 

3600 



PRACTICE TEST-6 

CLASS: XII 

SUBJECT: PHYSICS 

E.M. WAVE 

1. What do you mean E.M. Waves carry? 

2. List the E.M. spectrum from longest wavelength to shortest wavelength. 

3. Name the waves are often used in heat lamp. 

4. Name the waves are utilised by insects to locate nectar. 

5. During the charging of a capacitor write the relation between conductor 
current and displacement current. 

6. Write how we can produce radiowaves? Write its frequency and one use of it. 

7. A parallel plate capacitor is being charged by a time varying current Explain 
briefly how Ampere‟s circuital law is generalized to incorporate the effect due 
to the displacement current. 

8. Identify the part of spectrum used in : 

i. Study of crystal structure 

ii. Physiotherapy 

iii. Treatment of cancer 

iv. Counting of articles in the industry 

9. Heating is the property of IR only then why Microwaves are used for cooking 
food in Microwave oven? Explain. 

10. A variable frequency ac source is connected to a capacitor. Will the 
displacement current increase or decrease with increase in frequency? 

11. Write the relationship between the amplitudes of electric and magnetic fields 
in free space for an e.m. waves. 

12. State a factor by which the range of transmission of signals by a T.V. tower 
can be increased. 

13. A T.V. tower has a height h meter. What is the area an earth‟s surface over 
which its signal can be achieved? 

14. Conduction and displacement currents are individual and discontinuous, but 
these sum is continuous. Comments. 

15. A parallel plate capacitor of area 50 cm2 and plate separation 3.0 mm is 
charged initially to 80µC. Due to a radioactive source nearby the medium 
between the plate gets slightly conducting and plate loses charge initially at 
the rate of 1.5×10–8 cs–1. What is the magnitude and direction of current? 
What is the magnetic field between the plates? 



PRACTICE TEST-7 

CLASS: XII 

SUBJECT: PHYSICS 

OPTICS 

1. A candle is placed 15 cm from the vertex of a concave mirror that has a focal 
length of 10 cm. a) Locate the position of the image by means of (i) a ray 
diagram (ii) the mirror equation. b) Find the magnification of the image. c) 
Describe the characteristics of the image.  

2. A baby mouse 1.2 cm high is standing 4.0 cm from a converging mirror having 
a focal length of 300 cm. a) Locate the position of the image by means of (i) a 
ray diagram (ii) the mirror equation. b) Determine the height of its image.  

3. When a butterfly of body length 4.2 cm is 10 cm from a concave mirror, its 
image is 15 cm behind the mirror. Calculate a) the focal length of the mirror. 
b) the magnification. c) the length of the image.  

4. a) Where must a peanut be placed in order to produce a real image 15 cm 
from a mirror of focal length 10 cm? b) What is the magnification?  

5. A 60 cm tall red rose is placed 40 cm from a large convex mirror of focal 
length 20 cm. a) Locate the position of the image by means of (i) a ray 
diagram (ii) the mirror equation. b) Find the magnification of the image. c) 
What is the height of the image? d) Describe the characteristics of the image.  

6. Light from the Sun is collected by a concave mirror. How far from the mirror is 
the image of the star if the radius of curvature is 150 cm? (no, you don‟t need 
to know the distance to the Sun; just think about it, and explain your 
reasoning)  

7. A production line inspector wants a mirror that produces an upright image with 
magnification of 7.5 when it is located 1.40 cm from a machine part. a) What 
kind of mirror would do this job? b) What is its radius of curvature?  

8. A mirror produces an erect, virtual image of an object. What type of mirror 
would this be? 

9. Draw a raw diagram of (i) compound microscope (ii) Astronomical telescope 
(iii) a Cassegrain telescope. 



PRACTICE TEST-8 

CLASS: XII 

SUBJECT: PHYSICS 

OPTICS-II 

1. A candle is placed 15 cm from the vertex of a concave mirror that has a focal 
length of 10 cm.  

a)  Locate the position of the image by means of (i) a ray diagram (ii) the 
mirror equation.  

b)  Find the magnification of the image.  

c)  Describe the characteristics of the image.  

2.  A baby mouse 1.2 cm high is standing 4.0 cm from a converging mirror having 
a focal length of 300 cm.  

a)  Locate the position of the image by means of (i) a ray diagram  (ii) the 
mirror equation.  

 b)  Determine the height of its image.  

3.  When a butterfly of body length 4.2 cm is 10 cm from a concave mirror, its 
image is 15 cm behind the mirror. Calculate  

 a)  the focal length of the mirror.  

 b)  the magnification.  

 c)  the length of the image.  

4.  a)  Where must a peanut be placed in order to produce a real image 15 
cm from a mirror of focal length 10 cm?  

 b)  What is the magnification?  

5.  A 60 cm tall red rose is placed 40 cm from a large convex mirror of focal 
length 20 cm.  

a)  Locate the position of the image by means of (i) a ray diagram (ii) the 
mirror equation.  

 b)  Find the magnification of the image.  

 c)  What is the height of the image?  

 d)  Describe the characteristics of the image.  

6.  Light from the Sun is collected by a concave mirror. How far from the mirror is 
the image of the star if the radius of curvature is 150 cm? (no, you don‟t need 
to know the distance to the Sun; just think about it, and explain your 
reasoning)  

7.  A production line inspector wants a mirror that produces an upright image with 
magnification of 7.5 when it is located 1.40 cm from a machine part.  

 a)  What kind of mirror would do this job?  

 b)  What is its radius of curvature?  

8.  A mirror produces an erect, virtual image of an object. What type of mirror 
would this be? (hint: there is more than one possible answer here)



PRACTICE TEST-9 

CLASS: XII 

SUBJECT: PHYSICS 

OPTICS-II 

1.  Canada balsam, a product of the balsam fir tree, has an index of refraction of 
1.53. Calculate the angle of refraction if the angle of incidence in air is 75°.  

2.  A transparent substance has a refractive index of 1.30. What is the angle of 
incidence in air when the angle of refraction in the substance is 45°?  

3.  A block of unknown material is submerged in water. Light in the water is 
incident on the block at an angle of 31°. The angle of refraction in the block is 
27°. What is the index of refraction of the unknown material?  

4.  Is there a critical angle for light going from crown glass to water? Explain your 
answer. 

5. An astronomical telescope uses two lenses of power 10D &1D. What is its 
magnifying power in normal adjustment? 

6.  Determine the critical angle for a light ray travelling from the following 
substances into air:  

 a)  crown glass b) glycerin. (n = 1.47)  

7.  Explain why:  

 a)  we can observe the sun even after it has already set.  

 b)  dry asphalt appears to be wet on a hot, sunny day.  

8.  An object 1.2 cm high is placed 4.0 cm from a converging lens that has a focal 
length of 3.0 cm.  

a)  Use the lens equations to find: i) the position of the image ii) the image 
size  

 b)  Locate the image using a ray diagram.  

9.  A converging lens used as a reading glass is held at less than its focal length 
from some print. If the focal length of the lens is 15 cm, and the print is 12 cm 
from the lens, calculate the location and magnification of the image.  

10.  A diverging lens produces an image 10 cm from the lens when the object is 
placed 30 cm from the lens. Calculate the focal length and magnification of 
the lens. 



PRACTICE TEST-10 

CLASS: XII 

SUBJECT: PHYSICS 

DUAL NATURE OF RADIATION AND MATTER 

1. What is the momentum of photon of frequency ?

 

2. Which photon is more energetic: A red one or a violet one?

3. Write Einstein‟s photoelectric equation.

4. Does each incident photon essentially eject an electron?

5. What determines the maximum velocity of photoelectrons?

6. What is photoelectric effect? State the laws of photoelectric emission.

7. How is the photoelectric current affected on increasing the (i) frequency (ii) 
intensity of the incident radiations and why?

8. If the frequency of the incident radiation on the cathode of a photocell is 
doubled, how will the following change: 

i. kinetic energy of the electrons? 

ii. photoelectric current? 

iii. stopping potential? 

Justify your answer.

9. Light of wavelength 2000A°, falls on a metal surface of work function 4.2eV. 
What is the kinetic energy (in eV) of (i) the fastest and (ii) the slowest 
photoelectrons emitted from the surface?



4.2 eV 2000 A0 

eV

10. A proton and an alpha particle are accelerated through the same potential. 
Which one of the two has (i) greater value of de-Broglie wavelength 
associated with it, and (ii) less kinetic energy? Justify your answer.

11. a. For what kinetic energy of a neutron will the associated de-Broglie 
wavelength be 1.40×10–1 m? 

 b. Also find the de-Broglie wavelength of a neutron, in thermal equilibrium 
with matter, having an average kinetic energy of 3/2 kT at 300K. (Given 
k = 1.38 × 10–23 J K–1)

1.40 × 10-10 

m 

3/2 kT (300k ) 

(Given k = 1.38 × 10–23 J K–1

12. With the help of Einstein‟s photoelectric equation explain the photoelectric 
emission. 



PRACTICE TEST-11 

CLASS: XII 

SUBJECT: PHYSICS 

ATOMS (CHAPTER-12) 

1. Define impact parameter. What is the value of impact parameter for a head-on 
collision?

2. Why do we use a very thin gold foil in Rutherford‟s -particle scattering 
experiment?



3. Why is electron revolving round the nucleus of an atom?

4. What is potential energy of an electron when it is far away from the nucleus?

5. How much is the radius of Bohr‟s innermost orbit?

6. Prove that the radius of the nth Bohr orbit of an atom is directly proportional to 
n2, when n is principal quantum number.

n n2 

n 

7. Explain why the spectrum of hydrogen atom has many lines, although a 
hydrogen atom containts only one electron.

8. What are the drawbacks of Rutherford‟s atom model? How did Bohr remove 
the drawbacks?

9. The electron in hydrogen atom is initially in the third excited state. What is the 
maximum number of spectral lines which can be emitted when it finally moves 
to the ground state.

10. The ground state energy of hydrogen atom is –13.6eV. 

i. What are the potential energy and kinetic energy of an electron in the 
third excited state? 



ii. If the electron jumps to the ground state from the third excited state, 
calculate the frequency of photon emitted.

=13.6 eV 

11. State Bohr‟s postulates. Using these postulates derive an expression for the 
total energy of an electron in the nth orbit of an atom. What does negative 
value of this energy signify? What is Bohr‟s radius?

n 

12. Draw a labelled diagram for -particle scattering experiment. Give 
Rutherford‟s observations and discuss the significance of this experiment. 
Obtain the expression which helps us to get an idea of the size of the nucleus, 
using these observations.



PRACTICE TEST-12 

CLASS: XII 

SUBJECT: PHYSICS 

NUCLEI (CHAPTER-13) 

Instruction: 

1. 1-5 very short answer type questions 

2. 6-11 short answer type questions. 

3. 12 Long answer typq questions. 

 

1. What is the ratio of nuclear densities of the nuclei having mass numbers in 
ratio of 1:4.

2. A nucleus contains no electron, yet it ejects them. How?

3. What percentage of a given mass of a radioactive substance will be left 
undecayed after five half-life periods?

4. Define atomic mass unit.

5. What will be the ratio of the radii of two nuclei of man no. 27 & 8?

6. Explain with an example, whether the neutron-proton ratio in a nuclei 

increases or decreases due to () decay.

 

7. Define decay constant of a radioactive sample. Which of the following 

radiations, -rays, -rays, -rays.

i. are similar to x-rays? 

ii. easily absorbed matter? 

iii. similar in native to cathode rays?

  

X-



8. The sequence of stepwise decays of a radioactive nucleus is : 

1 2 3D D D D

If 176

2 71D D  than what are the corresponding values of D and D3?

176

2 71D D D D3 

9. Define the activity of a radionuclide. Write its SI unit. Give a plot of the activity 
of a radioactive species versus time.

SI 

10. What are nuclear forces? Give their important properties.

11. Draw :  

i. B.E. per nucleon as a function of mass number A 

ii. P.E. of a pair of nucleons as a function of their separation r 

12. Consider the deuterium – tritium fusion equation: 

2 3 4

1 1 1H H He n  

 Calculate the energy released in MeV in this reaction from the data: 

 2

1m( H ) 2.014102amu  

 
3

1m( H ) 3.016049amu  

 
4

2m( He ) 4.002603amu  

 nm 1.00867amu

MeV 

2 3 4

1 1 1H H He n

 2

1m( H ) 2.014102amu  

 
3

1m( H ) 3.016049amu  

 
4

2m( He ) 4.002603amu  

 nm 1.00867amu



PRACTICE TEST-13 

CLASS: XII 

SUBJECT: PHYSICS 

COMMUNICATION (CHAPTER-15) 

1. What is meant by communication? Name the three basic units of any 
communication system.

2. Define modulation index. What is the importance of modulation index?

3. Complete the following block diagram depicting the essential elements of a 
basic communication system.

Medium or Channel    

4. In a carrier frequency of 100KHz and a modulating frequency of 5KHz, what is 
the bandwidth of Am transmission?

100 kHz 5kHz 

5. What is the length of dipole antenna to transmit signals of frequency 
200MHz?

200 MHz 

6. A carrier wave of peak voltage 20V is used to transmit a message signal. 
What should be the peak voltage of the modulating signal, in order to have 
modulation index 80%?

20V 

7. Explain briefly the following terms used in communication system: 

(i) Transducer (ii) repeater (iii) amplification

8. We do not choose to transmit an audio signal by just directly converting it to 
an e.m. wave of the same frequency. Give reasons for the same.



9. Name the three different modes of propagation of e.m. waves. Explain using a 
proper diagram the mode of propagation used in frequency range from a few 
MHz to 40 MHz.

MHz 40 

MHz 

10. What is ground wave propagation? On what factors does the maximum range 
of propagation in this mode depend?

11. Mention the frequency at which T.V. signals are transmitted. Derive an 
expression for the range upto which signals transmitted by a T.V. tower can 
be received.

12. Define the following: 

 

i. What is WWW? 

ii. Define GPS. 

iii. What is internet? 

iv. What is a LAN? 

v. What is a WAN?


