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Physics Class 12 (Term II) 
Instructions 
1. There are 12 questions in all. All questions are compulsory. 
2. This question paper has three sections Section A, Section B and Section C. 
3. Section A contains three questions of two marks each, Section B contains eight questions 

of three marks each, Section C contains one case study-based question of five marks. 

4. There is no overall choice. However, an internal choice has been provided in one question 

of two marks and two questions of three marks. You have to attempt only one of the choices in 

SUch questions. 

Maximum Marks 35 Time 2 Hrs 

SectionA 
1. In a pure semiconductor crystal of Si, if antimony is added then what type of extrinsic 

semiconductor is obtained? Draw the energy band diagram of this extrinsic 
semiconductor so formed. 

2. Consider two different hydrogen atoms. The electron in each atom is in an excited
state. Is it possible for the electrons to have different energies but same orbital angular
momentum according to the Bohr model? Justify your answer.

Or Explain how does 6) photoelectric current and (ii) kinetic energy of the photoelectrons 
emitted in a photocell vary, if the frequency of incident radiation is doubled but 

keeping the intensity same? Show the graphical variation in the above two cases. 

3. Name the device which converts the change in intensity of illumination to change in 
electric current flowing through it. Plot I-V characteristics of this device for different 

intensities. State any two applications of this device.

SectionB 
4. Derive an expression for the frequency of radiation emitted, when a hydrogen atomn 

de-excites from level n to level (n-1). Also show that for large values of n, this 

frequency equals to classical frequency of revolution of an electron. 



5. Explain with a proper diagram how an AC signal can be converted into DC (pulsating 

signal with output frequency as double than the input frequency using p-11 junction 
diode. Give its input and output waveforms. 

6. How long can an electric lamp of 100 W be kept glowing by fusion of 2 kg of 

deuterium? 

Take, the fusion reaction as H+H }H +n+ 3.27 MeV. 
7. Define wavefront. Draw the shape of refracted wavefront, when the plane incident 

wave undergoes refraction from optically denser medium to rarer medium. Hernce 

prove Snell's law of refraction. 

(1) Draw a ray diagram of compound microscope for the final image formed at least 8. 
distance of distinct vision.

(ii) An angular magnification of 30 is desired using an objective of focal length 
1.25 cm and an eyepiece of focal length 5 cm. How will you set-up the compound 
microscope for the final image formed at least distance of distinct vision? 

Or i) Draw a ray diagram of astronomical telescope for the final image formed at 

infinity. 
(ii) A small telescope has an objective lens of focal length 140 cm and an eyepiece of 

focal length 5.0 cm. Find the magnifying power of the telescope for viewing distant 
objects, when 

(a) the telescope is in normal adjustment and 

(b) the firnal image is formed at the least distance of distinct vision. 

9. Light of wavelength 2000 Å falls on a metal surface of work function 4.2 eV. 

) What is the kinetic energy (in eV) of the fastest electrons emitted from the surface? 

i) What will be the change in the energy of the emitted electrons, if the intensity of 
light with same wavelength is doubled? 

(ii) If the same light falls on another surface of work function 6.5 eV, what will be the 
energy of emitted electrons? 

10. The focal length of a convex lens made of glass of refractive index (1.5) is 20 cm. What 
will be its new focal length, when placed in a medium of refractive index 1.25? Is focal 
length positive or negative? What does it signify?

(i) Name the EM waves which are suitable for radar systems used in aircraft
navigation. Write the range of frequency of these waves. 

(ii) If the Earth did not have atmosphere, would its average surface temperature be 
higher or lower than what it is now? Explain. 

11. 

(ii) An EM wave exerts pressure on the surface on which it is incident. Justify. 
(i) "If the slits in Young's double slit experiment are identical, then intensity at any point on the screen may vary between zero and four times to the intensity due to 

single slit". 

Or 

Justify the above statement through a relevant mathematical expression. 
(ii) Draw the intensity distribution as function of phase angle, when diffraction ot ligh t.akes place through coherently illuminated single slit. 



12. Direction Read the following passage and answer the questions that follows 
Mirage In Deserts 

To a distant observer, the light appears to be coming from somewhere below the 
ground. The observer naturally assumes that light is being reflected from the ground, 
say, by a pool of water near the tall object. 
Such inverted images of distant tall objects cause an optical illusion to the observer. 
This phenomenon is called mirage. This type of mirage is especially common in hot 
deserts. 

Based on the above facts, answer the following questions. 
(i) Which of the following phenomena is prominently involved in the formation of 

mirage in deserts? 

(a) Refraction and total internal reflection 

(b) Dispersion and refraction 

(c) Dispersion and scattering of light 

(d) Total internal reflection and diffraction 

4 (i) A diver at a depth 12 m inside water| =sees the sky in a cone of semi-

vertical angle 
4 

(a) sin (b) tan 
3 

(d) 90° ()sin-1 3 

(iii) In an optical fibre, if n and n2 are the refractive indices of the core and cladding, 
then which among the following, would be a correct equation? 

(b) 7 ="2 

(d) 7>12 
(a) 2 
(c) < 12 

(iv) A diamond is immersed in such a liquid which has its refractive index with respect 
to air as greater than the refractive index of water with respect to air, then the 
critical angle of diamond-liquid intertace as compared to critical angle of diamond 

-water interface will 

(a) depend on the nature of the liquid only 

(b) decrease 

(c) remain the same 

(d) increase 



(v) The following figure shows a cross-section of a 'light pipe' made of a glass fibre o 
refractive index 1.68. The outer covering of the pipe is made of a material of 
refractive index 1.44. What is the range of the angles of the incident rays with the 
axis of the pipe for the following phenomena to occur? 

(a) 0<i< 90° 
(c) 0<i< 45 

(b) 0<i< 60° 
(d) 0<i< 30° 

**** 

SOLUTIONS) 
1. Since, antimony is a pentavalent impurity, 

hence when it is added to a pure 
semiconductor crystal of silicon (Si), then 
-type semiconductor is obtained. 

Energy level diagram of -type semiconductor 
is given as 

incident radiation is increased to double,
then photoelectric current remains same. 
This is shown in the following graph 

Donor energy level -----------------.. 

0.01 eVN 
EO VV V2=2v Frequency 

(ii) Kinetic energy of emitted photoelectrons, 
Ev Kmvmax =hv K«v 

Hence, on increasing the frequency of 
incident radiation to double, kinetic energ 
of emitted photoelectrons also will 
increase to double. This is shown below 

oJ> OK 

2. No; Because according to Bohr's model, energy 
of electron in nth orbit of H-atom, 

8.6

E, 2 K 

Hence, electrons having different energies 
belong to different energy levels, i.e. different 
values of n. 

Vo 
Frequency (V) 

Wo Therefore, their angular momentum will be 
different due to different values of n as 

nh Angular momentum, L=mvr= where, Vo = threshold wavelength. 2t 
3. Photodiode is a p-n junction diode which 

converts the change in intensity of illuminatio 
to change in electric current flowing through 
it. i.e. Photodiodes are used to defect optical 
signals of different intensities by changing 
current flowing through them. 

Or 

(i) Since, photoelectric current depends 
intensity of incident radiation and does not 
depend on the frequency of incident 
radiation. Therefore, when frequency of 



the input frequency using p-n junction diode as 
a full wave rectifier, which can be explained as mA 

Diode as a Full Wave Rectifier In the full 
wave rectifier, twop-n junction diodes D and 
D2 are used to rectify the AC signal. This 

arrangement is shown below 

Reverse bias 

V 

Centre tap 
transtormer (uA) D 

aaa>Ih A 

Centre 
where, h, lh ls and l4 are different intensities 
of incident radiation. 

tap X 
B 

SAL Output Application of Photodiodes 

(a) In detection of optical signals. 
D2 

(b) In light operated switch. 
Circuit diagram of full wave rectifier 

4. From Bohr's theory, frequency f of the 
Working During the positive half cycle of the 
input AC, the diode D is forward biased and 
the diode D, is reverse biased. The forward 
current flows through diode D. 

radiation emitted when an electron de-excites 
from higher energy level n2 to lower energy 
level is given as 

f27 mkz? ( 1 

During the negative half cycle of the input AC 
the diode D is reverse biased and diode D is 
forward biased. Hence, current flows through 
diode D. Hence, we find that during both the 
halves, current flows in the same direction. 

where, m= mass of electron, k =. 
4TE0 

e= charge an electron and h = Planck's constant. 

According to question, 
74 1- 1, n2 = 1, 

From Eq. (i), we have 

1 
(-1? 

f21 mkz?4 2n-1 

of 
f27t mk2z? 

f h3 (n-1) *] 
i) 

Due tojDue to}Due to}Due to} For large value of , 

2n-1-2n and n -1n 
Hence, from Eq. (ii), we get 

D1D2 D1 D2 

f=4T mk Ze* 2n 
h n 

f4T mkz?4 Input and output waveforms 

4Tmk 6. Given, P = 100 VW 
f= (for H-atom, Z = 1) 

n°h3 

which is same as orbital frequency of electron 
in nth orbit. 

According to question, fusion reaction is 
given as 

H+H He+n +3.27 MeVV 47mke Energy released in fusion of 2 deuterium 
atoms, E 3.27 MeV 
Number of atoms present in 2 g of deuterium 

2T 
S. AC signal can be converted into DC (pulsating) 

Signal with output frequency as double than =6x 1023 



Number of atoms present in 2 kg of deuterium 

= 6x 103x 103 
= 6x 1026 

Energy released in fusion of 2 kg of 

deuterium atoms = x 6x 104 MeV 

t=- AC sin +AF sini Suni 

2 

For rays of light from different parts on the 
incident wavefront, the values of AF are 
different. But light from different points of the 
incident wavefront should take the same tim= 
to reach the corresponding points on the 
refracted wavefront. So, t should not depend 
upon AF. This is possible only, if 

3.27 
x 6x 104 MeV 

2 

= 9.81x 102 MeV 

= 9.81x 1025x 10 x 1.6x 10" 19 
= 15.696 x 105J 

Energy consumed by bulb per second 

E ===100J 

Sin Sin f 

sin 1 
sin U2 

1 Now, if c represents the speed of light in 

vacuum, thenuj = and u2 =-are known Time for which bulb will glow C 
15.696x 1013 U2 

100 as the refractive indices of medium 1 and 
medium 2, respectively. 

In terms of refractive indices, Eq. (i) can be 

= 4.97 x 10 year 

7. Wavefront It is the locus of points (wavelets) 
having the same phase (a surface of constant 

phase) of oscillations. 

written as 
sini 

H1 sin i H2 sin r == 
sinr 

Laws of Refraction (Snell's Law) at a Plane 
Surface Let 1, 2, 3 be the incident rays and 
1,2,3 be the corresponding refracted rays. 

This is known as Snell's law of refraction. 

8. i) Ray diagram of compound microscope, 
when final image is formed at least 
distance of distinct vision, shown below. Incident wavefront 

;N Objective Eyepiece 

A" Denser medium 

A F Fe 
Medium 1 V11 UoYHH-fo 

X- 
Medium 2 V2 14---Ue- 

Bi 
Rarer ------~. Vo----H 

medium ---Te ----- 

(i) Given, angular magnification, m = 30 

Focal length of objective, f, = 1.25 cm 

Focal length of eyepiece, f. = 5 cm 

When image is formed at least distance of 
distinct vision, then D = 25 cm. 

Laws of refraction by Huygens' principle 

If , V2 are the speeds of light in the two media 
and tis the time taken by light to go from Bto 
Cor A to Dor E to G through F, then 

EF FG t=- Angular magnification of eyepiece, 
2 

EF 
sin i= 

AF 
m, =1+1+-6 In AAFE, 

FG Total angular magnification, In AFGC Sin r= 
FC 

AF sin i FC sinnr 
m= m n 

1m 30 i) 5 
6 



As the objective lens forms the real image, 9. Wavelength of light, ^ = 2000 Å = 2 x 10 m 
hence n,= =- 

Work function, oo = 4.2 eV 

Now, using lens formula for objective, 1 -
o 

111 

h 6.63 x 10 * J-s 
i) Using Einstein's photoelectric equation, 

kinetic energy of fastest electron, 
Krnax hv- o 

5 1.25 =h-o 
u=- I.bcm 6.63 x 10*x 3x 10 

2x 107x 1.6x 10- -42 eV From Eq. (i), v, =-5 x(-1.5) = 7.5 cm 
Again, for eyepiece, v, = - D=-25 cm, f=5 cm, , = ? 

= 6.2 eV-4.2 eV 

2.0 eV 
Using lens formula,-=1 

fe (ii) Since the energy of emitted electron does 
not depend upon intensity of incident 
light, hence the energy of emitted electrons 
remains unchanged. 

(ii) For this surface, electrons will not be 
emitted as the energy of incident light 
(6.2 eV) is less than the work function 
(¢ = 6.5 eV) of the surface. 

1 1 _1 
25 f 

2 1e= cm 
6 

Thus, object should be placed at 1.5 cm 
from the objective. 

Separation between the two lenses, 10. Focal length of convex lens in air, fa =20 cm 

Refractive index, "p, = 1.5 

Refractive index of medium, "um = 1.25 < "u 
If fm is the focal length of lens in medium, then 
using lens Maker's formula, 

L= vo +| 14, 
7.5+|1167 cm 

Or 

() The ray diagram of astronomical telescope 
for the final image formed at infinity is 
shown below 

) 

and Objective ..i) +-e 
arallel rays 
om object at 
inity 

Eyepiece 
Dividing Eq. (i) by Eq. (ii), we get 

H1) Eye 

Final image 

ntiny -- 

(1i) Given, fo = 140 cm, f. = 5 cm 

(a) In normal adjustment, magnifying 1.5-1 

1.5 
L(1.25 power of telescope, m= = =28 

20x 2.5= 50 cm 
Hence, focal length of lens in medium is 
positive which signifies that nature of convex 
lens will remain same in medium. 

(6) Magnifying power of telescope, when 
final image is formed at least distance 

of distinct vision, nn= * 

11. (i) Microwaves are suitable for radar systen 
used in aircraft navigation. Range of 
frequency of microwaves is from 10° Hz to 
10 Hz. 28 33.6 

in 



(ii) If the earth did not have atmosphere, then 
there would be absence of greenhouse 
effect of the atmosphere. Due to this 
reason, the temperature of the earth would 
be lower than what it is now. 

sin i sin o = 

a- sin 

(ii) (d) In an optical fibre, light signals travel 
in it due to the phenomenon of total 

internal reflection. Therefore, refractive 

(iii) An EM wave exerts pressure on the surface 
on which it is incident because these waves 

carry both energy and momentum. 
index (1) of the core should be greater 
than the refractive index (72)of the 

cladding. 

Or 

(i) The total intensity at a point where the 
phase difference is Ù is given by i.e. 2 

I= h + l2 +24h cos 
where, 1 and I2 are the intensities of twvo 
individual sources which are equal. 

iv) (d) If C and C" be the critical angles of 

diamond-liquid interface and 
diamond-water interface, then 

1 
and " n sin C' 

1 l2 and o = 0 

I= h +h +2/4h cos0° 
I = 41 

sin C 

d and Hd =_ 
sin w sin C' 

= four times the intensity due to single slit 

Thus, intensity on the screen varies 
between 4h and 0. 

sin C = and sin C' = e 
d 

Since, >w (i) Intensity distribution as function of phase 
angle, when diffraction of light takes place 

through coherently illuminated single slit, 
is as shown in figure below 

sin C> sin C'" 

C>C'
1 

(v) (b)0<is60°, "H2in 
lo sin C 

sin C' = 0.8571»C' = 59° Sin C 1.44 

1.68 

Total internal reflection will occur, if the 

angle i'>T
i.e. if i'> 59° or when r< max where 4-3 2 

a 
2. 4 A 

a a a max90° - 59° = 31° 

Using Snell's law,
12. (i) (a) Refraction and total internal reflection 

are prominently involved in the formation 

of mirage in deserts. 

Sin 'max = 1.68 
Sin max 

Sin max= 1.68 x Sin max 
ii) () Given, "4 

= 1.68 x sin 31° 

Diver sees the sky in cone, when 

semi-vertical angle of cone is equal to 

critical angle. 

= 1.68x 0.5150 = 0.S662 

**'max 60° 

Thus all incident rays which make angles 

in the range 0 <i< 60° with the axis of the 

pipe will suffer total internal reflection in 

the pipe. 

i.e. d= 
We know that, "Hwsin i. 
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A Highly Simulated Practice Questions Paper for CBSE Class XII (Term ) Examination 
Instructions 

1. There are 12 questions in all. All questions are compulsory. 
2.This question paper has three sections: Section A, Section B and Section C 
3. Section A contains three questions of two marks each, Section B contains eight questions 

of three marks each, Section C contains one case study-based question of five marks. 
4. There is no overall choice. However, an internal choice has been provided in one question 

of wo marks and two questions of three marks. You have to attempt only one of the choices in 
such questions. 

Maximum Marks 3 
Time allowed: 2 hour Roll No. 

SectionA
1. Threshold frequency of metal is fo. When light of frequency 2f is incident on metal 

plate, maximum velocity of electron emitted is ,. When frequency of incident 
radiation is increased to 5fo, maximum velocity of electrons emitted is v,. Find the 

ratio of v, to v2. 

2. Why is there significant fall in intensity of the secondary maxima compared to the 
central maximum, whereas in double slit experiment all the bright fringes are of the 

same intensity? 

Or (i) State the conditions for total internal reflection. 

(ii) Write the name of two phenomerna based on total internal reflection. 

3. Calculate the number of photons entering the pupil of our eye per second 

corresponding to the minimum intensity of white light that we humans can perceive 

(10-10 W/m2). Take the area of the pupil to be about 0.4 cm and the average 

frequency of white light to be about 6 x 101 Hz. 

Section B 

Using the data given below, state which two of the given lenses will you prefer to 

Construct a best possible 
(ii) compound microscope? G) telescope and 



lso, indicate which of the selected lenses is to be used as an objective and as an 

eyepiece in each case. 

Lens Power (P) Aperture (A) 

L 6D Cm 

3D 8 cm 

10 D cm 

5. 1) Electromagnetic waves with wavelength 

(a) is used in satellite communication. 

(b) is used to kill germs in water purifiers. 

(c) , is used to detect leakage of oil in underground pipelines. 
(d) ,is used to improve visibility in runways, during fog and mist conditions. 

Identify and name the part of electromagnetic spectrum to which these radiations 

belong. 
(ii) The magnetic field of plane electromagnetic wave is given by 

B 2x107 sin(0.5 x 10 x +1.5 x 10 ) 

where, all quantities are in their SI units. 

Then, write the name of the region to which this electromagnetic wave belongs. 

6. Construct a refracted wavefront using Huygens' principle, when a plane wavefront is 
incident on a plane surface from an optically denser medium. Further with its help, 

define critical angle. 

Or The intensity at the central maxima (O) in a Young's double slit experimental is Ig. If 
the distance OP equals one-third of fringe width of the pattern, then show that the 

intensity at point would be 
4 

d 

---- D.-- -- 

7. (i) Define the Q-value of a nuclear process. 

(ii) An atomic reactor can deliver 100 MW power. The energy released due to fission ot 

each nucleus of 2Pu is 160 MeV. Calculate the numbers of plutonium atoms 
fissioned per second. 

Or (i) Write two distinguishing features of nuclear force. 

(i) If both the numbers of protons and neutrons are conserved in a nuclear reaction like 

C+C Ne+,He' 
In what way, its mass is converted into the energy? 



(ii) A neutron is absorbed by a Linucleus as shown in the reaction below 
Li+ He+}H+ 

Calculate the mass defect and energy released () in this reaction. 
Given, n( Li) = 6.015126 amu, 

m2He) = 4.0026044 amu, 

m, ) =1.0086654 amu 
and m H) = 3.016049 amu. 

8. (1) Name the device which is used in cellphones which produces light in its display. Write and explain the principle on which this device is based. 

(ii) Why a resistor is used in series with the LED? 

9. With the help of a ray diagram, show the formation of image of a point object by 
retraction of light at a spherical surface separating two media of refractive indices 
1 and 1, (n > m), respectively. Using a diagram, derive the relation 

vu R 

10. (i) The resistivity of pure silicon is 3000 2-m and the electron & hole mobilities are 
0.12 mVs & 0.045 m2Vs", respectively. Determine the resistivity of a 
specimern of the material, when 10 atoms of phosphorous are added per m°. 

(ii) Assuming that the two diodes D, arnd D, used in the electric circuit as shown in the 
figure are ideal, find out the value of the current flowing through 12 resistor. 

D 22 
-

D2 2 2 

D wW 

12 
W 

6V 

11. (i) If the frequency of incident light on a metal surface is doubled, will the kinetic 

energy of the photoelectrons be doubled? Give reason. 

(ii) What is the number of photons emitted per second by a medium wave transmitter 

of 10 kW power, emitting radiowaves of wavelength 500 m? 

Section 
12. Direction Read the following passage and answer the questions that follows 

Excited State of Atom 

At room temperature, most of the H-atoms are in ground state. When an atom receives 

Some energy (i.e. by electron collisions), the atom may acquire sufficient energy to raise 

electron to higher energy state. In this condition, the atom is said to be in excited state. 

From the excited state, the electron can fall back to a state of lower energy, emittingga 

photon equal to the energy difference of the orbit. 



Unbound (ionised) 
atom 

0 

- 0.85 n= n=4 

- n=3 Excited 

states 
- 0.51 

- 3.40 -n=2) 

13.6 n=1 

Ground state 

In a mixture of H-He gas (He* is single ionised He-atom), H-atoms and 

He"-ions are excited to their respective first excited states. Subsequently, H-atoms 
transfer their total excitation energy to He"-ions (by collisions). 
(i) In which of the following transition, speed of revolving electron is maximum? 

n=4 

n=3 

n=2 

n=1- 
R 

(a) P (b)Q (c) R (d) None of these 
(ii) The wavelength of light emitted in the visible region by He'-ions after collisions 

with H-atoms is 

(a) 6.5 x 10 m 

(c) 4.8x10 m 
(b) 5.6x10 m 
(d) 4.0x 10 m 

ii) The ratio of kinetic energy of the electrons for the H-atom to that of He"-ion for 
11= is 

(a) (b) (c) 1 (d) 2 

(iv) The radius of the ground state orbit of H- atom is 

hE (b) 
TTie 

(d) The 

ne 

(a) 
hTme 

(c) 

(V) Angular momentum ot an electron in H-atom in first excited state is 

(a) 27T 
(c) (d) 



SAMPLE PAPER 2 
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1. There are 12 questions in all. All questions are compulsory 
2. This question paper has three sections : Section A, Section B and Section C. 
3. Section A contains three questions of two marks each, Section B contains eight question 

of three marks each, Section C contains one case study-based question of five marks. 

4. There is no overall choice. However, an internal choice has been provided in one questio 

of two marks and two questions of three marks. You have to attempt only one of the choices in 

such questions 

Maximum Marks: 35 
Time allowed : 2 hours Roll No. 

Section A 
1. Using necessary circuit diagram, draw the V-I characteristics of a p-n junction in 

forward biasing. 

2. Define magnifying power of a telescope. Write its expression. 

A small telescope has an objective lens of focal length 50 cm and an eyepiece of focal 

length 5 cm. If this telescope is used to view a 200 m high tower 1.5 km away, find the 

height of the final image, when it is formed 25 cm away from the eyepiece. 

3. Using prediction, explain the following. 

When light of a particular wavelength tall on a metal surface, it does not eject electrons 

from it. Should the wavelength of the light be increased or decreased in order to make 

ejection of electrons possible? 

Or Which of these is the best explanation from among the following? 

I. The energy of a photon is proportional to its frequency, i.e. inversely proportional 

to its wavelength. To increase the energy of the photons, so they can eject electrons, 

one must decrease their wavelength. 

II. The photons have too ittle energy to eject electrons. To increase their energy, their 

wavelength should be increased. 



Section B 
4. The de-Broglie wavelengths of an electron, a-particle and a proton are ,, N and 1,; 

respectively. If 2, = =p, then which of these particle has 

i) minimum kinetic energy? 

(ii) maximum kinetic energy and why? 

p' 

In what way has the wave nature of electron beam exploited in electron microscope? 

5. In half-wave rectifier, the AC voltage to be rectified is connected to the primary coil of 

a step-down transformer as shown below and secondary coil is connected to the diode 

through resistor R, across which output is obtained. 

Input waveform 

Transformner 

Primary Secondary RL 

B 

Using diagram and information given above, explain working of half-wave rectifier in 
your words and support it with the help of output waveform for given input 
waveform. 

6. (1) LDefine energy density of electromagnetic wave. 

ii) The magnetic field of a beam emerging from electromagnetic emitter is given by 
B 50 x10-* sin (1.50x10 z - 3.2 x105 1)T. What is the average intensity of the 

beam? 

Or In a plane, electric field oscillates sinusoidally at a frequency of 3x100 Hz and 
amplitude 42 V/m. 

(i) Find the wavelength of the wave. 

(ii) Find the amplitude of the oscillating magnetic field. 

(iii) Show that the average energy density of the E field equals the average energy 

density of the B field. 

7. Calculate the binding energy of nucleus 20 Ca. Given m, and m, are 1.008665 u and

1.007825u respectively and m (20 Ca") =39.962589 u. Define Q-value. 

Or Using the Bohr's model, calculate the speed of the electron in a H-atom in the n=1 and
2 levels. 

8. Derive the lens formula =- fora concave lens, using the necessary ray diagram. 

9. i) Why a photodiode is operated in reverse bias mode? 

i) What is the use of a photodiode in technology? 

(iii) Draw the V-I characteristics of a photodiode for different intensities of 

illumination. 



)Ahydrogen atom initialy in ground level absorbs a photon, which excites it to n=5 
level. Determine the wavelength and frequency of the photon. 

10. 

ii) Find the ratio of the time periods of electron in H-atom orbiting in second and 
third stable orbits. 

11 Figure below shows an equi-convex lens (of refractive index 1.50) in contact with a 
liquid layer on top of a plane mirror. A small needle with its tip on the principal axis is 
moved alorng the axis until its inverted image is found at the position of the needle. The 
distance of the needle from the lens is measured to be 50 cm. The liquid is removed 
and the experiment is repeated. The new distance is measured to be 30.0 cm. What is 

the refractive index of the liquid? 
QPP'Q 

>Lens 

mninimmhmmmn ror 

SectionC 
12. Direction Read the following passage and answer the ques tions that follows 

Wavefront 
In 1678, a Dutch scientist, Christian Huygens' propounded the wave theory of light. 

According to him, wave theory introduced the concepts of wavefront. 

Light travels in the form of waves. A wavefront is the continuous locus of points 

(wavelets) having the same phase (a surface of constant phase) of oscillations. A 

wavelet is the point of disturbance due to propagation of light. Wavefront may also be 

defined as the hypothetical surtace on which the light waves are in the same phase. 

When the point source or linear source of light is at very large distance, a small portion 

of spherical or cylindrical wavefront appears to be plane. Such a wavefront is calleda 

plane wavefront as shown below 

Light 
rays 

Plane 
wavefront 

.''. 

() Huygens' original wave theory of light assumed that, light propagates in the form of 

(a) minute elastic particles 

(b) transverse electromagnetic wave 

(c) transverse mechanical wave 

(d) longitudinal mechanical wave 

(ii) A wave normal 

(a) is parallel to a surface at the point of incidence of a wavefront 

(b) is the line joining the source of light and an observer 



(c)gives the directiorn of propagation of a wavefront at a given point 
(d) is the envelope that is tangential to the secondary wavelets 

(ii) Ray diverging from a point source form a wavefront that is 

(a) cylindrical 
(iv) According to Huygens' principle, a wavefront propagates through a medium by 

(a) pushing medium particles 
(6) propagating through medium with speed of light 

(c)carrying particles of same phase along with it 

(d) creating secondary wavelets which forms a new wavefront 

(v) In case of reflection of a wavefront from a reflecting surface, 

(b) spherical (plane (d) cubical 

Incident 
wavefront 

B Reflected 
wavefront 

i 
c Mwwwrwwri i rfrrN 

I. points A and E are in same phase. 
II. points A and C are in same phase. 

II. points A and B are in same phase. 
IV. points C and E are in same phase. 

Which of the following is correct? 
(a) Both I and II (b) Both Il and III (c) Both III and IV (d) Both I and IV 

SOLUTIONS) 
50 x 200x 10 m I= 1. The circuit diagram for studying forward 

characteristics and respective V-I graph are 
shown below 

15 

I = 6666.666 x 10 m 

I = 6.666 x 10 m 
B 

= 6.67 cm 

3. Since, we know that, to eject an electron, a 

photon must have energy greater than work 
function o and thus the minimum cut-off 
frequency to eject an electron is f = 

mA) Ge 

ww- 

h 
0 0.1 0.2 0.3 0.4 0.5 If the incident light has the frequency below 

this cut-off frequency, electrons are not ejecte 
from the metal surface, so we have to increase 
the value of frequency, i.e. decrease the value 

Batery 
(a) hl Forward voltage (V) (b) 

2. The magnifying power of a telescope is equal 
to the ratio of the visual angle subtended at the 

eye by final image formed at least distance of 
distinct vision to the visual angle subtended at 
naked eye by the object at infinity. 

of wavelength| as v=-

Or 

Magnification, m= (1I) is the best explanation. 

As, photon energy is directly proportional to 

its frequency or inversely proportional to it 

wavelength. 
50 x 10 

200 1.5 x 10 
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Section A 
1. State Bohr's postulate for the permitted orbits of the electron in a hydrogen atom. Use 

this postulate to prove that the circumference of the nth permitted orbit for the electron 

can contain exact nwavelengths of the de-Broglie wavelength associated with the 

electron in that orbit. 

2. Proton and electron have same kinetic energy. If wavelength associated with protons 

and electrons are N, and Ae respectively, then find out the relation between , and A. 

Or A particle moving with velocity 5x10° m/s has de-Broglie wavelength of 0.135 nm 

associated with it. Find its kinetic energy in eV. 

3. Assuming that, the two diodes D, and D, used in the electric circuit as shown in the

figure are ideal, find out the value of the power dissipated across 1Q resistor. 

D 20 

D2 22 
w K 

12 
W 

6V 



SectionB 
. (1) How does energy gap in a semiconductor change, when it is doped with a 

pentavalent impurity? 

(ii) Draw V-I characteristics of solar cell. 

(iii) Mention two important criteria for selection of a material for solar cell fabrication. 

5. (i) Write the conditions under which light source can be said to be coherent. 

(ii) SpeciBy the ways in which coherent sources can be produced. 

(iii) Write the relation between the fringe width and frequency of light in a two sources 

interference pattern. 

Or (i) Name the phenomenon involved in coloured appearance of the bubbles. 

(ii) Explain the above phenomenon. 

(iii) Two coherent waves of equal amplitude produce interference pattern in Young's 
double slit experiment. What is the ratio of intensity at a point, where phase 

difference is t/2 to the intensity at the centre? 

6. (i) Arrange X-rays, ultraviolet rays and visible light according to their energy. 

ii) Mention one property that is common and one property that is different for all 

electromagnetic waves. Write an expression relating this property to medium 

properties. 

ii) Identify the electromagnetic wave, whose wavelength vary from 0.1m to 1 mm. 

Write its one use. 

7. Three light rays, red (R), green () and blue (B) are incident on a right angled prism 

ABC at face AB. The refractive indices of the material of the prism for red, green and 
blue wavelengths are 1.39, 1.44 and 1.47, respectively. Out of the three, red colour ray 
will emerge from AC. Justify this observation. 

A 

G 
R 

45 C B 

Or A beam of light converges at fixed point. Now, a lens is placed in the path of the 
convergent beam 0.12 m from the fixed point. At what point does the light beam 
converge, if the lerns is (i) a convex lens of focal length 0.2 m and (ii) a concave lens of 
focal length 0.16 m? 

8. A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature 
Upto which energy level, the H-atoms would be excited? Calculate the wavelengths or 
the first member of Lyman and first member of Balmer series. 

9. The graph showing the variation of stopping potential with frequency of incident 
radiation for two photosensitive metals A and B having threshold frequencies v,' and 



Vn, respectively (V0>Va) 1s shown in figure below 
. Stopping Metal B Metal A 

potential 0 

Frequency of incident 
radiation (v) 

*********** 
Now, evaluate the following questions. 
(i) Which of the two metals: A or B has higher work function? (ii) What information do you get from the slope of the graphs? 

10. Find an expression for the linear width of central maxima in diffraction pattern obtained from a single slit. 

11. You are given three lenses L, L, and L each of focal length 10 cm. An object is kept at 15 cm infront of L,as shown in figure. The final real image is formed at the focus of Lg. Find the separation between L, L2 and Lg. 
L3 

15 cm 
10 cm 

Section C 
12. Direction Read the following passage and ansuwer the questions that follows 

Discovery of Nucleus 
The nucleus was first discovered in 1911 by Lord Rutherford and his associates by 
experiments on scattering of a-particles by atoms. He found that the scattering results 
could be explained, if atoms consist of a small, central, massive and positive core 
surrounded by orbiting electrons.The experimental results indicated that, the size of the 
nucleus is of the order of 10" mand is thus 10000 times smaller than the size of atomn. 

(i) Ratio of mass of nucleus with mass of atom is approximately 
(b) 10 (a) 1 (c) 103 (d) 10t0 

(ii) Masses of nuclei of hydrogen, deuterium and tritium are in ratio of 
(b) 1:1:1 (a) 1:2:3 (c) 1:1:2 (d) 1:2:4 

(ii) Density of a nucleus is 
(a) more for lighter elements and less for heavier elements 

(b) more for heavier elements and less for lighter elements 

(c) very less compared to ordinary matter 

(d) a constant 

(iv) Anucleus consists of 

(a) proton and electron 

(c) electron, proton and neutron 

(v) The ratio of the nuclear radii of the gold isotope Au and silver isotope 7 Ag is 

(b) neutron and electron 
(d) None of these 

(a) 1.23 (b) 0.216 (c) 2.13 (d) 3.46 
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Section A 
1. A photodiode is fabricated from a semiconductor with a band gap of 2.8 eV. Can it 

detect wavelength of 6000 nm? Justify. 
2. Ina Young's double slit experiment using monochromatic light of wavelength 2, the 

intensity of light at a point on the screen where path difference is in K units. 

What is the intensity of light at a point, where path difference is? 
3. Why 

() in a natural uranium reactor, heavy water is preferred as moderator over ordinary 
water? 

(i) control rods are used to control the reaction rate? 

Or i) Compare the radii of two nuclei having mass numbers 3 and 81, respectively. 

(i) The isotopesO has 8 protons, 8 neutrons and 8 electrons, while Be has 
4 protons, 4 neutrons and 4 electrons. Yet the ratio of their atomic masses is not 
exactly 2, why? 



SectionB 
4. (1) How are gamma rays produced? 

ii) Arrange gamma rays, ultraviolet rays and visible light according to their energy in 
descending order. 

(iii) For wavelength range of 1 nm to 10 nm, which electromagnetic waves belongs to 
this range and what are its uses? 

5. To study the V-I characteristics ofa diode, the circuit connections were made for 
making the diode forward and reverse biased successively. The values obtained for 
forward current and reverse current for different values of applied voltage were 
observed and tabulated as under. 

Forward bias 

Voltage (V) Forward current (mA) 

0.1 0 
************************************************ 

0.2 

0.3 

0.4 
********a **************** 

0.6 
******** 

0.5 3 

0.7 10 

0.8 15 
*************.******************* 

0.9 20 

1.0 30 

1.1 45 
*************** 

Reverse bias 

Voltage (V) Reverse current (uA) 

*********************** a . 

2 

****** **** 

******* 
ussesansnoone****.******************* ***************************************** 

i) Plot the forward and reverse bias characteristics from the above data, 

(ii) Calculate the resistance of diode at (a) a forward current of 15 mA and (b) reverse 

voltage of 4V. 

Or (i) Draw energy band diagram of n-type and p-type semiconductor. 

ii) What is the value of current flowing in the circuit given below? 

4 2 

T 
12V 

32 22 



6. The given data shows the different values of image distance () for different values of 

object distance (1) for an object placed on the optical bench infront ot a convex lens in 

an experimental set-up to determine the focal length (f) of convex lens. 
ww. wwww.w. 

Object distance (u) (cm) lmage distance (v) (cm) 
********************************m**m *m* 

****** ************************* *** 

448 34 

B7 L4 

40 40 
...... 

35 7 
****** ******************* 

*********************a*********aAAA*********************aAsAAAARA ******aaa asn* 

30 60 
**********aAAA 

One method to find fis to use the lens formula=-using the given data. 

Thus, from data, we find mean focal length, f=20 cm. Can the focal length be found 
graphically by plotting u-v graph? If yes, then plot the graph and find focal length. 

7. (i) In a plot of photoelectric current versus anode potential, how does 

(a) the saturation current vary for incident radiations of different frequencies but 
same intensity? 

(b) the stopping potential vary for incident radiations of different intensities but 

same frequency? Justify your answer in each case. 

(ii) Do all the electrons that absorb a photon come out as photoelectrons? 

8. Consider a two slit interference arrangement (figure), such that the distance of the 
screen from the slits is half the distance between the slits. 

Obtain the value of D in terms of A, such that the first minima on the screen falls at a 

distance D from the centre O 

S11 
Source 

** C 

S2-- 2 ** 

Screen- 

9. What is inteference of light? Write the condition for sustained interference pattern on 
SCreen. 

What is the effect on the interference fringes of a Young's double slit experiment, when 

(i) the separation between the two slits is increased and 

(ii) the width of the source slit is decreased? 

10. (i) What is the focal length of a convex lens of focal length 30 cm is in contact with a 

concave lens of focal length 20 cm? Is the systenma converging or a diverging lens 

Ignore thickness of the lenses. 

(it) Show that focal length of a converging lens increases, when it is immersed in water 



Or An angular magnificatiorn (magnifying power) of 24 is desired using an objective of 
focal length 1.25 cm and an eyepiece of focal length 5 cm. How will you set-up the 
compound microscope? 

11. G) Specify the relation between the number of holes and number of conduction 
electrons in an 

(a) intrinsic semiconductor and 

(b) r-type semiconductor. 
(ii) Write the principle of a rectifier. Draw the circuit diagram using p-n junction diode 

for a half-wave rectifier. 

Section C 
12. Direction Read the following passage and answer the questions that follows 

a-Particle Scattering Experiment 
In this experiment, H. Geiger and E. Marsden took radioactive source ( Bi) for 
O-particles. A collimated beam of a-particles of energy 5.5 MeV was allowed to fall on 
2.1x 10 m thick gold foil. The a-particles were observed through a rotatable detector 
consisting of a zinc sulphide screen & microscope and it was found that o-particles got 
scattered. These scattered a-particles produced scintillations on the zinc sulphide 
screen. Complete set-up of a-particle scattering experiment is shown in figure. 

Radioactive 
source Most 

Gold foil 

(10 m thick) 

0-particles 
pass in 

straight line 

ZnS 
screen 

Lead cavity Collimator 

About one a-particle in 8000 

O-particles is reflected back 
Microscope 

detector 

Observations of this experiment are as follows 

I. Many of the a-particles pass through the foil without deflection. 

II. Only about 0.14% of the incident o-particles scattered by more than 1°. 

IIL Only about one o-particle in every 8000 O-particles deflected by more than 90°. 

Based on these observation, they were able to propose a nuclear model of atom, also 

called planetary model, in which entire positive charge and most of the mass of atom 
is concentrated in a small volume called the nucleus, with electron revolving around 
the nucleus as planets revolve around the sun. 

(1) Rutherford's atomic model can be visualised as 

(b) ( () 



(i) Gold foil used in Geiger-Marsden experiment is about 10 m thick. This ensures 

(a) gold foil's gravitational pull is small or possible 

(b) gold foil is deflected when a-particle stream is not incident centrally over it 

(c) gold foil provides no resistance to passage of a-particles 

(d) most o-particle will not suffer more than 1° scattering during passage through 
gold foil 

(ii) In Geiger-Marsden experiment, detection of a-particles scattered at a particular 

angle is done by 

(a) counting flashes produced by a-particles on a ZnS coated screen 

(b) counting spots produced on a photographic film 

(c) using a galvanometer detector 

(d) using a Geiger-counter 

(iv) Atoms consist of a positively charged nucleus. It is obvious from the following 

observation of Geiger-Marsden experiment, 

(a) most of a-particles pass straight through the gold foil 

(b) many of o-particles are scattered through the acute angles 

(c) very large number of o-particles are deflected by large angles 

(d) None of the above 

(v) The fact that only a small fraction of the number of incident particles rebound back in 

Rutherford scattering indicates that 

(a) number of a-particles urndergoing head-on-collision is small 

(b) mass of the atom is concentrated in a small volume 

(c) mass of the atom is concentrated in a large volume 

(d) Both (a) and (b) 

SOLUTIONS) 
1. Given, wavelength, A = 6000 nm 

= 6000 x 10 m 
I =41, cos =41, 

Energy of incident photon, According to the question, 4, = K 

E = hv = 
c66 x 10* x 3 x 103 

6000x 10 
For path difference phase difference 

3.3 x 102 x path differnce = x 
A 

1.6 x 10-1 
ey 

E = 0.207 eV .(i) Intensity, I'= 41, cos|* 
Energy required to cross the gap, 

3. (i) Ordinary water has hydrogen nuclei (H) 
which have greater absorption capture tor 

neutrons, so ordinary water will absorb 
neutrons rather than slowing them. On the 

other hand, the heavy hydrogen nuclei 

(GH) have negligible absorption capture tor 

neutrons, so they share energy with 

neutrons and neutrons are slowed down. 

E=2.8 eV ii) 

E< E,the p-n junction cannot detect the 

given wavelength of 6000 nm. 

2. For path difference, A, phase difference 

2 27T x path difference =x=2 

Intensity, I = 41, cos| | (ii) In each fission of one radioactive uranium 
three neutrons are released. 
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Section A 
1. How is the working of a telescope different from that of a microscope? 

2. The threshold frequency of a metal is f. When the light of frequency 2f is incident on 

the metal plate, the maximum velocity of photoelectron is v. If the frequency of the 
incident radiation is increased to 10f, the maximum velocity of photoelectrons is v,. 

Find the ratio of v :02 

Or When a light of frequency 6.5 x 10*" Hz is incident on a metal surface, electrons with a 

maximum speed of 5 x 10 m/s are ejected. Find the threshold frequency for 

photoemission of electrons. 

3 Are nuclear fission and nuclear fusion exothermic or endothermic? Explain briefly. 

Section B 
4. i) The fission properties of 23 Fu are very similar to those 2U. The average energy 

leased per fission is 180 MeV. How much energy (in MeV) is released, if all atoms 

in 1 kg of pure Pu undergo fission? 

(ii) Give two differences between nuclear fission and fusion. 



Or Find the wavelength of incident beam on a metal surface of work function 2.14 ey, 
if the photocurrent is brought to zero by stopping potential of 0.6 eV. 
(Take, h = 6.63 x 10* J-s) 

ii) Would the Bohr's formula for the H-atom remains unchanged, if proton had a 
charge (+ 4/3) eand electron had a charge (-3/4) e, where e = 1.6 x 10-" C? Give 
reason for your answer. 

5. (i) Name the special purpose diode used for detecting optical signals. How does it 
detect optical signals? 

(ii) How is it biased and why? 

(iii) Can we measure the potential difference across an unbiased p-njurnction by 
connecting a sensitive voltmeter across its terminals? If yes, then why? 

6. In Young's double slit experiment, the width of fringes obtained with light of 
wavelength 6000 A is 2 mm. What will be the fringe width, if the entire apparatus is 
immersed in a liquid of refractive index 1.33? Also, explain how the location of the 
maxima will be affected? 

Or A convex lens of focal length 10 cm is placed co-axially 5 cm away from a concave lens 
of focal length 10 cm. If an object is placed 30 cm infront of the convex lens, find the 
position of the image formed by the combined system. 

If now this system of lens are kept in contact with each other, then find the focal length 
of the system. 

7. () In a plane electromagnetic wave, the electric field oscillates sinusoidally at a 
frequency of 2 x10 Hz and amplitude 48 V/m. What is the wavelength of the 

wave? 

(l) About 20% of power of a 100 W light bulb is converted to visible radiation. Find the 
average intensity of visible radiation at a distance of 20 m from the bulb. 

8. In Young's double slit experiment, the distance between the slits is 0.3 cm and the slits 
are 200 cm away from the screen. Two interference patterns can be seen on the screen 
one due to light with wavelength 4800A and the other due to light with wavelength 
6000A. Find the separation on the screen between the fifth order bright fringes of the 
two interference patterns.

9. An AC signal is fed into two circuits X and Y and the corresponding output in the two 
cases having the waveforms as shown in the figure below. 

X A A. 

i) Identify the circuits X and Y. 

(i) A capacitor is connected across the output terminals parallel to the load resistor
How does the output waveform of circuit Y get modified? 



10. A beam of light of wavelength 400 nm is incident normally on a right angled prism as 

shown in the figure below. 

It is observed t+at, the light just grazes along the surface AC after falling on it. 

B C 

Given that, the refractive index of the material of the prism varies with the wavelength 

h as per the relation, u = 12+ 

Calculate the value of b and the refractive index of the prism material for a wavelength 
=5000 A. [Given, 0 = sin " (0.625) 

11. Using Einstein's photoelectric equation, mention the important features in 
photoelectric effect that can be explained with the help of this equation.The maximum 
kinetic energy of the photoelectrons gets doubled, when the wavelength of light 
incident on the surface changes from , to A. Find the expressions for the work 
function ,and threshold wavelength A2 for the metal surface. 

SectionC 
2. Direction Read the following passage and answer the questions that follows 

Hydrogen Spectrum 
Hydrogen spectrum consists of discrete bright lines in a dark background and it is 
specifically known as hydrogen emission spectrum. There is one more type of 
hydrogen spectrum that exists where we get dark lines on the bright background, it is 

known as absorption spectrum. 

Balmer found an empirical formula by the observation of a small part of this spectrum 
and it is represented by 

, where n=3, 4, 5,... 

For Lyman series, the emission is from first state to nth state, for Paschen series, it is 

from third state to nth state, for Brackett series, it is from fourth state to nth state and 
r Pfund series, it is from fifth state to nth state. 

i) Number of spectral lines in hydrogen atom is 

(a) 8 
(c) 15 

(b) 6 
(d) o 

(ii) Which series of hydrogen spectrum corresponds to ultraviolet region? 
(a) Balmer series 

(c) Paschen series 
(b) Brackett series 
(d) Lyman series 



ii) The figure shows energy levels of an atom with six transitions of wavelengths 
y,g,g, h,, As and Ag. Which of the following wavelengths does also occur in 

absorption spectrum? 

-G 

(a) A2 
(c) ,4,n 

(b) 4,as,A 
(d) ,2, ,,h4,,ag 

(iv) If the wavelength of a monochromatic line of sodium is 600 nm, then 

correspornding wave number is 
(a) 125 x 10° m 
(c) 133 x 10 m 

(b) 1.56 x 10'm-
(d) 2.25 x 10°m 

(v) When an electron jumps from the orbit n= 2 to n= 4, then wavelength of the 
radiations absorbed will be (R is Rydberg's constant) 

(a)R 5R 3R (b)6 
5R 3R 

SOLUTIONS) 
1. Differences between telescope and microscope 

are given as below V9 

Characteristics Telescope Microscope Hence, the ratio of v, to v, is 1:3. 

Position of Or Near objective at 
a distance lying 
between f, and 

2f 
Beyond 2f 
where f, is the 
focal length of 

objective. 

At infinity 

object Given, f =6.5 x 10" Hz, m= 9.1x 10 kg 

max5X 10° m/s 
Let f be the threshold frequency. 
Use Einstein's photoelectric equaion, Position of Focal plane 

of objective image KE=m max = h{f - f) 

x9.1x10-3 x (5x10* 
2. Given that threshold frequency of metal is f 

and frequency of light is 2 f. Using Einstein's 
equation for photoelectric effect, we can write 

= 6.63 x 10(f- f) 
f- 

25x 9.1x 10-2 
2x 6.63x 10* h2f-f)= mvj 

= 1.71 x 10 Hz 

fo= 5.79 x 104 Hz 
1 

hf=ma (i) 
2 

3. As nuclear fusion requires high temperature 
for initiation, so it is endothermic. Also, high 
energy is released by fusion reaction, so furthe 
it is exothermic. 

Similarly, for light having frequency 10f, we 
have 

h (10f- f)=m 

9f=mv Nuclear fission is a process by which the 
nucleus of an atom splits into two or more 
smaller nuclei and during this process huge
amount of energy is released. So, nuclear 
fission reaction is exothermic. 

. (i) 

Divding Eq. (i) by Eq. (i), we get 

9f 
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SectionA 
1. You are given two nuclides X and Y. 

i) Are they the isotopes of the same element? Why? 
(ii) Which one of two is likely to be more stable? Give reason. 

2. Draw graphs for variation of stopping potential with frequencies of incident radiations 
for two photosensitive metals A and B having threshold frequencies v, and v, , such 
that v> v and v >v. 

4) Which metal has more stopping potential and why? 
ii) Does the slope of the graph depend on the nature of the material used? Explain. 

Or Consider a metal exposed to light of wavelength 620 nm. The maximum energy of the 
electron triples, when light of wavelength 300 nm is used. What is the work function 
(in eV) of metal? 

3. An n-type semiconductor has large number of free electrons but it is still electrically 
neutral. Why? 



SectionB 
4. Prove that the radius of the th Bohr orbit of an atom is directly proportional to n", 

where n is principal quantum number. 

5. ) Draw ray diagram to show how a right angled isosceles prism can be used 

(a) to deviate a ray by 90°. 

(b) to produce an inverted image without any deviation. 

and (ii) The refractive indices of glass and water with respect to air are arnd 2 

respectively, then calculate the refractive index of glass with respect to water. 

6. (1) How electromagnetic waves are produced by oscillating charges? 
ii) Electromagnetic waves are used in various fields. Write one use of each of the 

following 
(a) Microwaves 
(c) Infrared rays 

(b)X-rays 
(d) Gamma rays 

Or Suppose that the electric field amplitude of an electromagnetic wave is E, = 150 N/C 
and its frequency is V = 60.0 MHz. 

(i) Find the values of B,,o, k and . 

i) Write expressions for E and B. 

7. How a photodiode is fabricated? Explain its working with the help of a suitable 

diagramn. 
8. i) In a single slit experiment, how is the angular width of central bright maximum 

changes, when 

(a) the slit width is decreased? 

(b) light of smaller wavelength A is used? 

i) For an aperture of size 3 mm illuminated by light of wavelength 500 nm, calculate 
the distance upto which ray optics is a good approximation. 

Or (i) A converging and a diverging lens of equal focal lengths are placed co-axially in 
contact. Find the power and tocal length of the combination. 

(i) Magnification of a compound microscope is 30 and focal length of eyepiece is 5 cm. 
If the image is formed at the least distance of distinct vision (25 cm), then calculate 
the magnification of the objective lens. 

9. How long can an electric lamp of 200 W be kept glowing by fusion of 2.5 kg of 
deuterium? Take the fusion reaction as 

H+{H 2He+n+3.27 MeV 
10. ) Write two important properties of photons which are used to establish Einstein's 

photoelectric equation. 
(ii) Using this equation, explain the following concepts 

(a) threshold frequency and 

(b) stopping potential. 



11. ) Write Bohr's quantisation condition for stationary orbits and the de-Broglie's 
hypothesis that explain the concept of the stationary orbits. 

ii) From the energy level diagram shown below. Find the relation between the three 
wavelengths A1, and Ag. 

-C 

B 

SectionC 
12. Direction Read the following passage and answer the questions that follows 

Diffraction of Light 
The phenomenon of bending of light around the sharp corners and the spreading of 
light within the geometrical shadow of the opaque obstacles is called diffraction of 
light. The light thus deviates from its linear path. The deviation becomes much more 
pronounced, when the dimensions of the aperture or the obstacle are comparable to 
the wavelength of light. 

Incident Diffracted 
wave wave 

H 
Screen 

() Light seems to propagate in rectilinear path because 
(a) its speed is very large 
(b) its wavelength is very small 
(c) reflected from the upper surface of atmosphere 
(d) it is not absorbed by atmosphere 

(i) In diffraction from a single slit, the angular width of the central maxima does not 
depends on 
(a) a of light used 

() distance of slits from the screen D 
(b) width of slit 
(d) ratio of A and slit width 

(ii) Diffraction of light gives the information of 
(a) longitudinal waves 
(C) Both (a) and (b) 

(b) transverse waves 
(d) Neither (a) nor (b) 

(iv) What should be the slit width to obtain 10 maxima of the double slit pattern within 
the central maxima of the single slit pattern of slit width 0.4 mm? 
(a) 0.4 mm (b) 0.2 mm (c) 0.6 mm (d) 0.8 mm 

(V) In a single diffraction pattern observed on a screen placed at D metre distance from 

the slit of width d metre, the ratio of the width of the central maxima to the width 
of other secondary maxima is 
(a) 2:1 (b) 1:2 (c) 1:1 (d) 3:1 


