
 

 

QUESTION BANK FOR BOARD EXAM 2016-17 

SUBJECT : PHYSICS 

 1 MARK 

1.  Define dielectric constant of a medium. What is its S.I. unit ? 

2.  V – I graph for a metallic wire at two different temperatures T1 

and T2 is as shown in the figure. Which of the two temperatures 

is higher and why ?  

3.  A planar loop of rectangular shape is moved within the region of a uniform magnetic field 

acting perpendicular to its plane. What is the direction and magnitude of the current 

induced in it ? 

4.  When light travels from an optically denser medium to a rarer medium, why does the critical 

angle of incidence depend on the colour of light? 

5.  What is the function of a band pass filter used in a modulator for obtaining AM signal ? 

6.  Under what conditions does a particle of charge ‘q’ moving with velocity ‘v’, experience (i) 

no force, (ii) maximum force, in an external magnetic field ? 

7.  Write any two factors on which drift velocity of charge carriers in a conductor depends. 

8.  Write the mathematical expression for the generalized Ampere’s circuital law. 

9.  Draw a plot showing variation of potential energy of a pair of nucleons as a function of their 

separation. 

10.  State the function of a ‘Repeater’ in a communication system. 

11.  Give one reason for using a concave mirror, rather than a lens, as an objective in a 

reflecting type telescope. 

12.  What is the geometrical shape of equipotential surfaces due to a single isolated charge? 

13.  Which of the following waves can be polarized (i) Heat waves (ii) Sound waves? 

14.  A capacitor has been charged by a dc source. What are the magnitudes of conduction and 

displacement currents, when it is fully charged? 

15.  Write the relationship between angle of incidence ‘i’, prism ‘A’ and angle of minimum 

deviation for a triangular prism. 

16.  The given graph shows the variation of photo-electric current (I) versus 

applied voltage (V) for two different photosensitive materials and for 

two different intensities of the incident radiation. Identify the pairs of 

curves that correspond to different materials but same intensity of 

incident radiation.  

17.  A 10 V battery of negligible internal resistance is connected across 

a 200 V battery and a resistance of 38  as shown in the figure. 

Find the value of the current in circuit.  



 

 

18.  The given graph shows variation of charge ‘q’ versus potential 

difference ‘V’ for two capacitors C1 and C2. Both the capacitors 

have same plate separation but plate area of C2 is greater than 

that of C1. Which line (A or B) corresponds to C1 and why?  

19.  How does one explain increase in resistivity of a metal with increase of temperature ? 

20.  Write the condition under which an electron will move undeflected in the presence of 

crossed electric and magnetic fields. 

21.  Give one example of broadcast mode of communication. 

22.  Draw the shape of the wavefront coming out of a convex lens when a plane wave is 

incident on it. 

23.  Write the expression for the drift velocity of charge carriers in a conductor of length ‘l’ 

across which a potential difference ‘V’ is applied. 

24.  Predict the polarity of the plate A of the capacitor, when a 

magnet is moved towards it, as is shown in the figure.  

25.  Define the term ‘modulation index’ in communication system. 
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26.  A variable resistor R is connected across a cell of emf and 

internal resistance r as shown in the figure. Draw a plot showing 

the variation of (i) terminal voltage V and (ii) the current I, as a 

function of R.  

27.  When the electron orbiting in hydrogen atom in its ground state moves to the third excited 

state, show how the de Broglie wavelength associated with it would be affected.  

28.  Define a wavefront. Using Huygens’ principle, draw the shape of a refracted wavefront, 

when a plane wave is incident on a convex lens. 

29.  (a) When a wave is propagating from a rarer to a denser medium, which characteristic of 

the wave does not change and why ? 

(b) What is the ratio of the velocity of the wave in the two media of refractive indices 1 and 

2 ? 

30.  Differentiate between amplitude modulated (AM) and frequency modulated (FM) waves by 

drawing suitable diagrams. Why is FM signal preferred over AM signal? 

31.  Determine the distance of closest approach when an alpha particle of kinetic energy 

4·5MeV strikes a nucleus of Z = 80, stops and reverses its direction. 

32.  The following graphs depict the variation of voltage (V) and current (I) versus (t) for two 



 

 

different series LCR circuits.  

 

State, giving reason, in which of the circuits capacitive impedance (XC) is (i) greater, (ii) 

smaller than the inductive impedance (XL). 

33.  (a) Write the mathematical expressions for electric and magnetic field components 

associated with an electromagnetic wave of frequency ‘v’ and wavelength ‘’ propagating 

along the + z-axis. 

(b) Draw the sketch of the plane electromagnetic wave propagating in the z-direction along 

with the components of oscillating electric and magnetic fields. 

34.  Use the mirror formula to show that the virtual image produced by a convex mirror is always 

diminished in size and is located between the focus and the pole. 

35.  Write Einstein’s photoelectric equation in terms of the stopping potential (V0) and the 

frequency of the incident radiation (v) for a given photosensitive surface. Draw a suitable 

graph to show how one can get the information about (i) the work function of the material 

and (ii) value of Planck’s constant from this graph. 

36.  Explain, with the help of a diagram, the basic processes involved in the formation of p-n 

junction. Write briefly how the depletion region is developed. 

37.  The figure shows an experimental set-up of 

Young’s double slit experiment with the central 

fringe at ‘O’.  

How will the interference pattern on the screen 

be affected when (i) the source S is displaced 

upwards parallel to the plane S1S2 and (ii) the 

source S is replaced by white light? 

38.  (a) Distinguish between digital and analogue signals. 

(b) Write the logic symbol and truth table of the basic gate which produces an inverted 

version of the input. 

39.  Two long thin parallel wires having linear charge density 2 10–9 C/m and – 3 10–9 C/m 

are kept 20 cm apart in air. Find the magnitude and direction of the electric field at a point 

10 cm from each wire. 

40.  An electron and a photon each have a wavelength 3.315 nm. Find the ratio of the kinetic 

energy (K) of the electron to the energy of the photon. 

41.  A charged particle having a charge of 2 nC moving in a magnetic field B with a velocity 

𝑣 = 105𝑗  m/s experiences a magnetic force 𝐹 = 2 × 10−5𝑗  N. Find the direction and 

magnitude of the magnetic field. 



 

 

42.  (a) Write the necessary conditions for the phenomenon of total internal reflections to occur. 

(b) Write the relation between the refractive index and critical angle for a given pair of 

optical media. 

43.  State Lenz’s Law. A metallic rod held horizontally along east-west direction, is allowed to 

fall under gravity. Will there be an emf induced at its ends? Justify your answer. 

44.  A convex lens of focal length 25 cm is placed coaxially in contact with a concave lens of 

focal length 20 cm. Determine the power of the combination. Will the system be converging 

or diverging in nature? 

45.  An ammeter of resistance 0.80can measure current upto 1.0A. (i) What must be the 

value of shunt resistance to enable the ammeter to measure current upto 5.0A? 

(ii) What is the combined resistance of the ammeter and the shunt? 

46.  In the given circuit diagram, a voltmeter ‘V’ is connected across a 

lamp ‘L’. How would (i) the brightness of the lamp and (ii) voltmeter 

reading ‘V’ be affected, if the value of resistance ‘R’ is decreased? 

Justify your answer.  

47.  (a) An em wave is travelling in a medium with a velocity = 𝑣𝑜 𝑖  . Draw a sketch showing 

the propagation of the em wave, indicating the direction of the oscillating electric and 

magnetic fields. (b) How are the magnitudes of the electric and magnetic fields related to 

the velocity of the em wave? 

48.  Block diagram of a receiver is shown in the figure: 

(a) Identify ‘X’ and ‘Y’. 

(b) Write their functions.  

49.  Explain, with the help of a circuit diagram, the working of a photo-diode. Write briefly how it 

is used to detect the optical signals. 

50.  Mention the important considerations required while fabricating a p-n junction diode 

to be used as a Light Emitting Diode (LED). What should be the order of band gap of an 

LED if it is required to emit light in the visible range? 

51.  Write three important factors which justify the need of modulating a message signal. Show 

diagrammatically how an amplitude modulate wave is obtained when a modulating signal is 

superimposed on a carrier wave. 

52.  Two point charges q and – 2q are kept ‘d’ distance apart. Find the location of the point 

relative to charge ‘q’ at which potential due to this system of charges is zero. 



 

 

53.  A sphere S1 of radius r1 encloses a net charge Q. If there is another 

concentric sphere S2 of radius r2 (r2 > r1) enclosing charge 2Q, find 

the ratio of the electric flux through S1 and S2.  How will the electric 

flux through sphere S1 change if a medium of dielectric constant K is 

introduced in the space inside S2 in place of air?  

54.  An electric dipole is placed in a uniform electric field 𝐸   with its dipole moment 𝑝  parallel to 

the field. Find 

(i) the work done in turning the dipole till its dipole moment points in the direction opposite 

to 𝐸   

(ii) the orientation of the dipole for which the torque acting on it becomes maximum. 

55.  (a) How is an electromagnet different from a permanent magnet? (b) Write two properties of 

a material which make it suitable for making electromagnets. 

56.  An electron is revolving around the nucleus with a constant speed of 2.4  108 m/s. Find the 

de Broglie wavelength associated with it. 

57.  Distinguish between emf E  and terminal voltage V of a cell having internal resistance ‘r. 

Draw a plot showing the variation of terminal voltage (V) vs the current (I) drawn from the 

cell. Using this plot, how does one determine the internal resistance of the cell ? 

58.  (i) State Biot – Savart law in vector form expressing the magnetic field due to an element 

𝑑𝑙     carrying current I at a distance 𝑟  from the element. (ii) Write the expression for the 

magnitude of the magnetic field at the centre of a circular loop of radius r carrying a steady 

current I. Draw the field lines due to the current loop.  

59.  (a) Define the term ‘stopping potential’. 

(b) Plot a graph showing the variation of photoelectric current as a function of anode 

potential for two light beams of same intensity but of different frequencies, v1 and v2 (v2 > 

v1). 

60.  (a) Write the truth table for an OR gate and draw its logic symbol. 

(b) The input waveforms A and B, shown below, are fed to an AND gate. Find the output 

 waveform.  



 

 

61.  The figure shows a series LCR circuit connected to a variable 

frequency 250 V source with L = 40 mH, C = 100F and R = 50 

. Determine 

(i) the source frequency which derives the circuit in resonance; 

(ii) the quality factor (Q) of the circuit.  
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62.  Deduce the expression for the torque 𝜏 acting on aplanar loop of area 𝐴  and carrying  

current I placed in a uniform magnetic field 𝐵  . 

If the loop is free to rotate, what would be its orientation in stable equilibrium ? 

63.  How are electromagnetic waves produced? What is the source of the energy carried by a 

propagating electromagnetic wave? Identify the electromagnetic radiations used (i) in 

remote switches of household electronic devices; and (ii) as diagnostic tool in medicine. 

64.  (a) A ray of light is incident normally on the face AB of a right-angled glass prism of 

refractive index 𝜇𝑔
𝑎  = 1·5. The prism is partly immersed in a 

liquid of unknown refractive index. Find the value of refractive 

index of the liquid so that the ray grazes along the 

face BC after refraction through the prism. 

(b) Trace the path of the rays if it were incident normally on the 

face AC.  

65.  The outputs of two NOT gates are fed to a NOR gate. Draw the logic circuit of the 

combination of gates. Write its truth table. Identify the gate equivalent to this circuit. 

66.  You are given two circuits (a) and (b) as shown in the 

figures, which consist of NAND gates. Identify the 

logic operation carried out by the two. Write the truth 

tables for each. Identify the gates equivalent to the 

two circuits.  

67.  With the help of a circuit diagram, explain the working of a junction diode as a full wave 

rectifier. Draw its input and output waveforms. Which characteristic property makes the 

junction diode suitable for rectification? 

68.  A potential difference V is applied across a conductor of length L and diameter D. How is 

the drift velocity, vd, of charge carriers in the conductor affected when (i) V is halved, (ii) L is 

doubled and (iii) D is halved ? Justify your answer in each case. 

69.  A cyclotron’s oscillator frequency is 10 MHz. What should be the operating magnetic field 

for accelerating protons? If the radius of its ‘dees’ is 60 cm, calculate the kinetic energy (in 

MeV) of the proton beam produced by the accelerator. 

70.  In Young’s double slit experiment, the two slits are separated by a distance of 1·5 mm and 

the screen is placed 1 m away from the plane of the slits. A beam of light consisting of two 

wavelengths 650 nm and 520 nm is used to obtain interference fringes. Find (a) the 



 

 

distance of the third bright fringe for = 520 nm on the screen from the central maximum. 

(b) the least distance from the central maximum where the bright fringes due to both the 

wavelengths coincide. 

71.  (a) The figure shows the plot of binding energy (BE) per nucleon as a function of mass 

number A. The letters A, B, C, D and E represent 

the positions of typical nuclei on the curve. Point 

out, giving reasons, the two processes (in terms of 

A, B, C, D and E), one of 

which can occur due to nuclear fission and the other 

due to nuclear fusion.  

(b) Identify the nature of the radioactive radiations 

emitted in each step of the decay process given below. 

𝑋𝑍
𝐴

               
     𝑌𝑍−2

𝐴−4
               
     𝑊𝑍−1

𝐴−4  

72.  Name the three different modes of propagation in a communication system. State briefly 

why do the electromagnetic waves with frequency range from a few MHz upto 30 MHz can 

reflect back to the earth. What happens when the frequency range exceeds this limit ? 

73.  Define the terms ‘stopping potential’ and ‘threshold frequency’ in relation to photoelectric 

effect. How does one determine these physical quantities using Einstein’s equation? 

74.  Three circuits, each consisting of a switch ‘S’ and two capacitors, are initially charged, as 

shown in the figure. After the switch has been closed, in which circuit will the charge on the 

left-hand capacitor (i) increase, (ii) decrease and (iii) remain same ? Give reasons.  

 

75.  Two capacitors of capacitances C1 and C2 such that C1 = 2C2 are connected in turn (i) in 

series and (ii) in parallel across the same battery. In which of the two cases will the (a) 

energy stored and (b) charge acquired be more? Justify your answer. 

76.  Light from a monochromatic source falls on a single slit of width 0.2 mm to produce a 

diffraction pattern on a screen kept at a distance of 1 m from the plane of the slit. If the total 

linear width of the principal maxima is 4.8 mm, calculate the wavelength () of the light 

used. Using this value of , calculate the linear width of the second dark fringe. How does 

the intensity of fringes in a diffraction pattern vary ? 

77.  Light from a monochromatic source falls on a single slit of width 0.2 mm to produce a 

diffraction pattern on a screen kept at a distance of 1 m from the plane of the slit. If the total 

linear width of the principal maxima is 4.8 mm, calculate the wavelength () of the light 

used. Using this value of , calculate the linear width of the second dark fringe. How does 

the intensity of fringes in a diffraction pattern vary? 

78.  Draw the transfer characteristic of base biased transistor in CE configuration. Use this 

characteristic to identify the regions where transistor can be used as (i) an amplifier and (ii) 



 

 

a switch. Briefly explain the working of a transistor as an amplifier. 

79.  Describe briefly how radio waves are propagated in space wave mode of propagation. A 

transmitting antenna has a height of 20 m and the height of the receiving antenna is 80 m. 

Calculate the maximum distance between them for satisfactory communication in LOS 

mode. [Given, radius of Earth = 6.4 106 m] 

80.  Three cells of e.m.f., 1 = 1.5 V, 2 = 2.0 V and 3 = 3 V, having internal resistances r1 = 0.3 

, r2 = 0.4 and r3 = 0.6 respectively are connected in parallel. Find out the equivalent 

e.m.f. and the equivalent resistance of a cell which can replace this combination. 

81.  Use Kirchhoff’s rules to find out the values of the currents 

I1 and I2 in the electrical network as shown.  

82.  State Lenz’s law. Describe a simple example to show that 

this law is in conformity with the principle of conservation of 

energy. Using this law, predict, giving reasons, the directions 

of the induced currents in each of the two planar loops 

shown in the figure. The loop ‘abcd’ is moving out whereas 

the loop ‘pqrs’ is moving into the region of a uniform 

magnetic field directed normal to the planes of the loop and 

towards the reader   

83.  Explain the following giving reason : 

(a) If light from an ordinary source (like a sodium lamp) passes through a polaroid sheet, its 

intensity is reduced to half and rotating the polaroid has no effect on the transmitted 

intensity. 

(b) A convex lens when immersed in a medium whose refractive index is more than that of 

the material of the lens, behaves like a diverging lens. 

(c) Both the objective and the eyepiece of a compound microscope have short focal 

lengths. 

84.  Deduce the expression for the average power dissipated in a series LCR circuit in terms of 

power factor. Hence show that average power dissipated at resonance is maximum. 

85.  A capacitor of unknown capacitance is connected across a battery of V volts. The charge 

stored in it is360C. When potential across the capacitor is reduced by 120 V, the charge 

stored in it becomes120C. 

Calculate: 

(i) The potential V and the unknown capacitance C. 

(ii) What will be the charge stored in the capacitor, if the voltage applied had increased by 

120V? 



 

 

86.  A hollow cylindrical box of length 1m and area of 

cross-section 25cm2 is placed in a three 

dimensional coordinate system as shown in the 

figure. The electric field in the region is given by 

𝐸  = 50𝑥𝑖  , where E is in NC-1 and x is in metres. 

Find: 

(i) Net flux through the cylinder. 

(ii) Charge enclosed by the cylinder. 

87.  (a) Why photoelectric effect cannot be explained on the basis of wave nature of light? 

Give reasons. 

(b) write the basis features of photon picture of electromagnetic radiation on which  

Einstein’s photoelectric equation is based. 

88.  A metallic rod of length ‘l’ is rotated with a frequency  with one end hinged at the centre 

and the other end at the circumference of a circular metallic ring of radius r, about an axis 

passing through the centre and perpendicular to the plane of the ring. A constant uniform 

magnetic field B parallel to the axis is present everywhere. Using Lorentz force, explain 

how emf is induced between the centre and the metallic ring and hence obtain the 

expression for it. 

89.  Output characteristics of an n-p-n transistor in CE 

configuration is shown in the figure. Determine: 

(a) Dynamic output resistance 

(b) DC current gain and 

(c) AC current gain at an operating point 

VCE=10V, when IB=30A.  

90.  Using Bohr’s postulates, obtain the expression for the total energy of the electron in the 

stationary states of the hydrogen atom. Hence draw the energy level diagram showing how 

the line spectra corresponding to Balmer series occur due to transition between energy 

levels. 

91.  (a) In what way is diffraction from each slit related to the interference pattern in a double slit 

experiment? 

(b) Two wavelength of sodium light 590 nm and 596 nm are used, in turn, to study the 

diffraction taking place at a single slit of aperture 2104 m. The distance between the slit 

and the screen is 1.5.m. Calculate the separation between the positions of the first maxima 

of the diffraction pattern obtained in the two cases. 

92.  In a series LCR circuit connected to an ac source of variable frequency and voltage 

𝜈 = 𝜈𝑚𝑠𝑖𝑛𝜔𝑡, draw a plot showing the variation of current (I) with angular frequency for 

two different values of resistance R1 and R2 (R1>R2). Write the condition under which the 

phenomenon of resonance occurs. For which values of the resistance out of the two 



 

 

curves, a sharper resonance is produced? 

93.  (a) State the underlying principle of a potentiometer. Why is it necessary to (i) use a long 

wire, (ii) have uniform area of cross-section of the wire and (iii) use a driving cell whose emf 

is taken to be greater than the emfs of the primary cells ? 

(b) In a potentiometer experiment, if the area of the cross-section of the wire increases 

uniformly from one end to the other, draw a graph showing how potential gradient would 

vary as the length of the wire increases from one end. 

94.  (a) A capacitor is connected in series to an ammeter across a d.c.source. Why does the 

ammeter show a momentary deflection during the charging of the capacitor? What would 

be the deflection when it is fully charged? 

(b) How is the generalized form of Ampere’s circuital law obtained to include the term due 

to displacement current ? 

95.  Two point charges +3q and – 4q are placed at the vertices ‘B’ and 

‘C’ of an equilateral triangle ABC of side ‘a’ as given in the figure. 

Obtain the expression for (i) the magnitude and (ii) the direction of 

the resultant electric field at the vertex A due to these two 

charges. 

96.  (a) How is a toroid different from a solenoid? 

(b) Use Ampere’s circuital law to obtain the magnetic field inside a toroid. 

(c) Show that in an ideal toroid, the magnetic field (i) inside the toroid and (ii) outside the 

toroid at any point in the open space is zero. 

97.  Derive an expression for the magnetic moment () of an electron revolving around the 

nucleus in terms of its angular momentum (L). What is the direction of the magnetic 

moment of the electron with respect to its angular momentum? 

98.  (i) Write the relation between ‘average life’ and ‘half-life’ of a radioactive nucleus. (ii) The 

half-life of  𝑆𝑟38
90  is 28 years. Calculate the activity of 15 mg of this isotope. Given that 1 g of  

𝑆𝑟38
90  contains 75  1020 atoms. 

99.  (a) Two monochromatic waves emanating from two coherent sources have the 

displacements represented by 

y1 = a cos t and 

y2 = a cos (t + ), 

where  is the phase difference between the two displacements. Show that the resultant 

intensity at a point due to their superposition is given by I = 4 Io cos2 /2, where Io = a2. 

(b) Hence obtain the conditions for constructive and destructive interference. 

100.  (a) Unpolarised light of intensity I0 passes through two polaroids P1 and P2 such that pass 

axis of P2 makes an angle  with the pass axis of P1. Plot a graph showing the variation of 

intensity of light transmitted through P2 as the angle  varies from zero to 180. (b) A third 

polaroid P3 is placed between P1 and P2 with pass axis of P3 making an angle  with that of 

P1. If I1, I2 and I3 represent the intensities of light transmitted by P1, P2 and P3, determine 



 

 

the values of angle  and  for which I1 = I2 = I3. 
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101.  (a) A point-object is placed on the principal axis of a convex spherical surface of radius of 

curvature R, which separates the two media of refractive indices n1 and n2 (n2 > n1). Draw 

the ray diagram and deduce the relation between the distance of the object (u), distance 

of the image (v) and the radius of curvature (R) for refraction to take place at the convex 

spherical surface from rarer to denser medium. 

(b) Use the above relation to obtain the condition on the position of the object and the 

radius of curvature in terms of n1 and n2 when the real image is formed. 

102.  (a) Draw a labelled ray diagram showing the formation of image by a compound 

microscope in normal adjustment. Derive the expression for its magnifying power. 

(b) How does the resolving power of a microscope change when (i) the diameter of the 

objective lens is decreased, (ii) the wavelength of the incident light is increased ? 

Justify your answer in each case. 

103.  (a) State Faraday’s law of electromagnetic induction. 

(b) Explain, with the help of a suitable example, how we can show that Lenz’s law is a 

consequence of the principle of conservation of energy. 

(c) Use the expression for Lorentz force acting on the charge carriers of a conductor to 

obtain the expression for the induced emf across the conductor of length l moving with 

velocity through a magnetic field B acting perpendicular to its length. 

104.  (a) Using phasor diagram, derive the expression for the current flowing in an ideal inductor 

connected to an a.c. source of voltage, v = vo sin t. Hence plot graphs showing variation 

of (i) applied voltage and (ii) the current as a function of t. 

(b) Derive an expression for the average power dissipated in a series LCR circuit. 

105.  (a) State Gauss’s law in electrostatics. Show, with the help of a suitable example along with 

the figure, that the outward flux due to a point charge ‘q’, in vacuum within a closed surface, 

is independent of its size or shape and is given by q/o. 

(b) Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2’, have charge densities 

+and – 2 respectively. Give the magnitude and direction of the net electric field at a 

point (i) in between the two sheets and (ii) outside near the sheet ‘1’. 

106.  (a) Define electrostatic potential at a point. Write its S.I. unit. Three point charges q1, q2 and 

q3 are kept respectively at points A, B and C as shown in the 

figure. Derive the expression for the electrostatic potential 

energy of the system. 

(b) Depict the equipotential surfaces due to (i) an electric 

dipole,  

(ii) two identical positive charges separated by a distance. 

107.  (a) Derive, with the help of a suitable diagram, the expression (in vector form) for the torque 

acting on a rectangular loop of area A carrying current I, placed in a uniform magnetic field . 



 

 

B (b) Mention the conditions under which (i) the above expression for the torque is applied 

in moving coil galvanometer; (ii) the sensitivity of the moving coil galvanometer is 

increased. 

108.  (a) Give a brief description using necessary diagrams, of the three elements (quantities) 

required to specify the magnetic field of the Earth at a point on its surface. Also write the 

necessary formulae used. 

(b) Specimens of a paramagnetic material and a diamagnetic material are placed in a 

uniform magnetic field. Draw the behaviour of magnetic field lines near these specimens. 

Justify your answer. 

109.  Draw a ray diagram to show the passage of a ray of light through a triangular prism. Use 

this diagram to obtain the relation for the refractive index of the material of the prism in 

terms of the angle of minimum deviation and the angle of the prism. Plot the nature of the 

graph for the angle of deviation versus the angle of incidence in a prism. 

110.  (a) Define a wavefront. Given the shape of a wavefront as a plane wave at time t = 0, show 

using Huygens’ construction, (i) how the envelopes of secondary wavelets produce the 

plane wave at a later time t and (ii) how the emergent wavefront becomes spherical and 

converges to the focus after passing through a convex lens? 

(b) Verify using Huygens’ principle, Snell’s law of refraction of a plane wave propagating 

from a denser to a rarer medium. 

111.  (a) State the first two postulates of Bohr’s theory of hydrogen atom. Also explain briefly the 

necessity for invoking these postulates to describe the structure of the atom. (b) Using 

Bohr’s third postulate, write the Rydberg formula for the spectrum of the hydrogen atom. 

With the help of this formula, calculate the wavelength of the first member of the spectral 

line in the Lyman series of the hydrogen spectrum. (Take the value of Rydberg constant R 

= 1.03 107 m–1) 

112.  (a) Give one example each for (i) -decay and (ii) –-decay by writing 

the decay processes in symbolic form. 

(b) In a given nuclear reaction, 

𝐻1
2 + 𝐻1

2
               
     𝐻𝑒2

3 + 𝑛0
1 + 3.27𝑀𝑒𝑉 

although number of nucleons is conserved on both sides, yet energy is released. Explain. 

(c) Show that nuclear density in a nucleus, on a wide range of nuclei is constant and 

independent of mass number A. 

113.  (a) State Huygen’s principle. Using this principle draw a diagram to show how a plane wave 

front incident at the interface of the two media gets refracted when it propagates from a 

rarer to a denser medium. Hence verify Snell’s law of refraction. (b) When monochromatic 

light travels from a rarer to a denser medium, explain the following, giving reasons: (i) Is the 

frequency of reflected and reflected light same as the frequency of incident light? 

(ii) Does the decrease in speed imply a reduction in the energy carried by light wave? 

114.  (a) State the working principle of a potentiometer. With the help of the circuit diagram; 

explain how a potentiometer is used to compare the emf’s of two primary cells. Obtain the 



 

 

required expression used for comparing the emf’s. (b) Write two possible causes for one 

sided deflection in a potentiometer experiment. 

115.  (a) State Kirchhoff’s rules for an electric network. Using 

Kirchhoff’s rules, obtain the balance condition in terms of 

the resistances of four arms of Wheatstone bridge. (b) In 

the meterbridge experimental set up, shown in the figure, 

the null point ’D’ is obtained at a distance of 40 cm from 

end A of the meterbridge wire. If a resistance of 10is 

connected in series with R1, null point is obtained at 

AD=60 cm. Calculated the values of R1 and R2.  

116.  (a) Derive the expression for the torque on a rectangular current carrying loop suspended in 

a uniform magnetic field. (b) A proton and a deuteron having equal momenta enter in a 

region of uniform magnetic field at right angle to the direction of the field. Depict their 

trajectories in the field. 

117.  (a) A small compass needle of magnetic moment ‘m’ is free to turn about an axis 

perpendicular to the direction of uniform magnetic field ‘B’. The moment of inertia of the 

needle about the axis is ‘I’. The needle is slightly disturbed from its stable position and then 

released. Prove that it executes simple harmonic motion. Hence deduce the expression for 

its time period. (b) A compass needle, free to turn in a vertical plane orients itself with its 

axis vertical at a certain place on the earth. Find out the values of (i) horizontal component 

of earth’s magnetic field and (ii) angle of dip at the place. 

118.  (a) Draw the circuit arrangement for studying the V – I characteristics of a p-n junction 

diode in (i) forward and (ii) reverse bias. Briefly explain how the typical V – I characteristics 

of a diode are obtained and draw these characteristics  

(b) With the help of necessary circuit diagram explain the working of a photo diode used for 

detecting optical signals. 

119.  (a) Draw the circuit diagram of an n-p-n transistor with emitter-base junction forward biased 

and collector-base junction reverse biased. Describe briefly how the motion of charge 

carriers in the transistor constitutes the emitter current (IE), the base current (IB) and the 

collector current (IC). Hence deduce the relation IE = IB + IC. 

(b) Explain with the help of circuit diagram how a transistor works as an amplifier. 

120.  (a) Draw a schematic arrangement for winding of primary and secondary coil in a 

transformer when the two coils are wound on top of each other. 

(b) State the underlying principle of a transformer and obtain the expression for the ratio of 

secondary to primary voltage in terms of the (i) number of secondary and primary windings 

and (ii) primary and secondary currents. 

(c) Write the main assumption involved in deriving the above relations. 

(d) Write any two reasons due to which energy losses may occur in actual transformers. 

121.  A metallic rod of length l and resistance R is rotated with a frequency v, with one end 

hinged at the centre and the other end at the circumference of a circular metallic ring of 

radius l, about an axis passing through the centre and perpendicular to the plane of the 



 

 

ring. A constant and uniform magnetic field B parallel to the axis is present everywhere. 

(a) Derive the expression for the induced emf and the current in the rod.  

(b) Due to the presence of the current in the rod and of the magnetic field, find the 

expression for the magnitude and direction of the force acting on this rod. 

(c) Hence obtain the expression for the power required to rotate the rod. 

122.  (a) A point object is placed in front of a double convex lens (of refractive index n = n2/n1 

with respect to air) with its spherical faces of radii of curvature R1 and R2. Show the path of 

rays due to refraction at first and subsequently at the second surface to obtain 

the formation of the real image of the object. Hence obtain the lens-maker’s formula for a 

thin lens. 

(b) A double convex lens having both faces of the same radius of curvature has refractive 

index 1.55. Find out the radius of curvature of the lens required to get the focal length of 20 

cm. 

123.  (a) Draw a labelled ray diagram showing the image formation of a distant object by a 

refracting telescope. Deduce the expression for its magnifying power when the final 

image is formed at infinity. 

(b) The sum of focal lengths of the two lenses of a refracting telescope is 105 cm. The focal 

length of one lens is 20 times that of the other. Determine the total magnification of the 

telescope when the final 

image is formed at infinity. 

 VALUE BASED 

124.  Sunita and her friends visited an exhibition. The policeman asked them to pass through a 

metal detector. Sunita’s friends were initially scared of it. Sunita, however, explained to 

them the purpose and working of the metal detector. 

Answer the following questions : 

(a) On what principle does a metal detector work? 

(b) Why does the detector emit sound when a person carrying any metallic object walks 

through it ? 

(c) State any two qualities which Sunita displayed while explaining the purpose of walking 

through the detector. 

125.  Shoma was trying to heat water by means of immersion rod (connected directly to the main 

power supply) in a glass vessel containing water. As she tried to put her finger into the 

water to check if the water was warm enough, her teacher cautioned her against doing it. 

Based on the above information, answer the following questions : 

(i) What value did Shoma’s teacher display by giving this advice ? 

(ii) Why is it considered dangerous to touch water when current is being passed into it? Will 

it be safer if Shoma had used distilled water? 

(iii) Give an example where you have displayed or observed someone else displaying 



 

 

similar value in real life situation. 

126.  While travelling back to his residence in the car, Dr. Pathak was caught up in a 

thunderstorm. It became very dark. He stopped driving the car and waited for thunderstorm 

to stop. Suddenly he noticed a child walking alone on the road. He asked the boy at his 

residence. The boy insisted that Dr. Pathak should meet his parents. The parents 

expressed their gratitude to Dr. Pathak for his concern for safety of the child. 

Answer the following questions based on the above information: 

(a) Why is it safer to sit inside a car during a thunderstorm? 

(b) Which two values are displayed by Dr. Pathak in his actions? 

(c) Which values are reflected in parents’ response to Dr. Pathak? 

(d) Give an example of a similar action on your part in the past from everyday life. 

127.  Arnab was talking on his mobile to his friend for a long time. After his conversation was 

over, his sister Anita advised him that if his conversation was of such a long duration, it 

would be better to talk through a land line. 

Answer the following questions : 

(a) Why is it considered harmful to use a mobile phone for a long duration? 

(b) Which values are reflected in the advice of his sister Anita? 

(c) A message signal of frequency 10 kHz is superposed to modulate a carrier wave of 

frequency 1 MHz. Determine the sidebands produced. 
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