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iIn a Young’s double slit experiment, the path difference at a certain
point on the screen between two interfering waves is %th of the

wavelength. The ratio of intensity at this point to that at the centre
of a bright fringe is close to
(i) 0.80

(i) 0.74
(i) 0.94
(iv) 0.85

SQP Fox 2023 Board

2 . Two waves having the intensities in the ratio of 9 : 1 produce interference. The ratio of
maximum to minimum intensily is

(@) 10:8 (ol (£)4: 1 d)2:1

2, Ina Young’s double slit experiment, the source is white light. One of the holes is covered by
a red filter and another by a blue filter. In this case [NCERT Exemplar]
(a) there shall be alternate interference patterns of red and blue.
(1) there shall be an interference pattern for red distinct from that for blue.
(¢) there shall be no interference fringoes.
(d) there sh-ll be an interference pattern for red mixing with one for blue.

www.massphysics.com : : ‘ ‘ 6 : ' FOCUS CBSE MODULE
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4, In Young's double-slit experiment, the distance between the slit sources and the screen is 1 m. If

the
is

(@)

5.

MASS PHYSICS

EDUCATION

distance between the slits is 2 mm and the wavelength of light used is 600 nm, the fringe width

3 mm (») 0.3 mm {c) 6 mm ) 0.6 mm

The optical density of turpentine is higher than that of water while its mass density is lower
Figure shows alayer of turpentine floating over water in a container. For which one of the four
rays incident on turpentine in the figure, the path shown is correct? [NCERT Exemplar]

e LY
Turpentine \\ \ \
P\

(@) 1 (b) ¢ €) 3 @) 4

Why is refractive index in a transparent medium greater than one?

(¢) Because the speed of light in vacuum is always less than speed in a transparent medium

(4) Because the speed of light in vacuum isalways greater than the speed in 2 transparent medium

Water

() Frequency of wave changes when it crosses medium
() Nonc of the above

Transmission of light in optical fibre is due

(@) scattering

(b) diffracuon

(¢} relraction

() multiple wial internal reflection

R. Consider the diffraction pattern for a smakl pinhﬂle. As the size of the hole is increased

[NCERT Exemplar]
() the size deoreases (b) the intensity increases
(¢} the size Increases (d) the intensity decreases
9. For light diverging from a point source [NCERT Exemplar]
(@) the wavelront is spherical.
(b) the intensity decreases in proportion to the distance squared.
(¢) the wavefront is parabolic.
(d) the intensity at the wavelront does not depend on the distance.

www.massphysics.com : 7 : FOCUS CBSE MODULE
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1

0. Focal length of a convex tens of refractive index 1.5 is 2 cm. Focal length of lens, when
immersed in a liquid of refractive index of 1.25 will be
(&) 10 cam {b) 7.5 cm €) 5 cm ) 2.5 cm

l, An equiconvex lens is cut into two halves along (i) XOX' and (i)
YOY¥' as shown in the figure. Let f, f and ' be the of the focal
lengths of complete lens of each haif in case (i) and of each half
in case (ii) respectively. Choose the correct statement from the
following :

(@) =2 and " =f By f'=fand "= f
(€) =2 and ["=2f @dyf'=fand f'=27j

www.massphysics.com 8 FOCUS CBSE MODULE
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12, A beam of light comsisting of red, green and blue colours
is incident on a vight angled prism. T he refractive index of
the material of the prism for the above red, green and blue g0 O

wavelengths are 1.39, 1.44 and 1.47 respectively. Graah =]
Red —»—

e

The prism wi i

(@) not separaie the three colours at all L 45} G

(by separate the red colour part from the green and blue colours
(¢) separate the blue colour part from the red and green colours

(d) separate all the three colours from one another

I3, The direction of ray of light incident on a concave mirror is shown by 1 V”\\Q
PQ while dirvections in which the ray would wavel after reflection is R S
shown by four rays marked 1, 2, 3 and 4 (Fig. given alongside). ‘Which
of the four rays correctly shows the direction of reflected ray?
[NCERT Exemplar]
(a) 1 (h) 2
() 5 () 4

l4-, in aYoung’s double-slit experiment the fringe width is found to be 0.4 mm. If the whole apparatus
is dipped in water of refractive index 4/3, without disturbing the arrangement, the new fringe
width will be
(@} 030 mm () 0.40 mm (€} 0.5% mm {d) 0.2 mm

5, InYoung'sexperiment, monochromatic light is used to illuminate the slits A and B. Interference
fringes ave observed on a screen placed in front of the slits. Now if a thin glass plate is placed in
the path of the beam coming from A, then
(z) the fringes will disappear
(b) the fringe widih will increase
(¢) the tringe width will decrease

() there will be no change the fringe width

www.massphysics.ce
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Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (c)

and (d) as given below.

a) Both A and R are true and R is the correct explanation of A

b) Both A and R are true and R is NOT the correct explanation of A
¢) A is true but R is false

d) A is false and R is also false

€. | ASSERTION:

In an interference pattern observed in Young's double slit experiment,
if the separation (d) between coherent sources as well as the distance
(D) of the screen from the coherent sources both are reduced to 1/39,
then new fringe width remains the same.

REASON:
Fringe width is proportional to (d/D).

Option N

IF. Assertion(A): Light added to light an produce darkness.
Reason (R): Whentwo coherent light waves interlere, there is darkness at position ofd estructive
interference.

e phtion

1. Assertion(A): The speed of ight in glass depends on colour of light
Reason (R): The speed of light in glass v, = the refractive index (r ) of glass is different

fow different colours.

Olo tion .

www.massphys_ics.com | 10 FOCUS CBSE MODULE
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CRSE SAP~> 22022,

19. | A biconvex lens made of a transparent material of refractive index 1.25
is immersed in water of refractive index 1.33. Will the lens behave as a
converging or a diverging lens? Justify your answer.

Ang:

20, Ypu are given following three lenses. Which two lenses will you use as an eyepiece and as an
objective to consiruct an astronomical telescope? Give reasomn.

Lenses Power (I} Aperture (cm)
L, 3 8
Ly & i
Ly 10 1 [CBSE Delli 2009, CBSE (AI) 201 71
Ans, Objective : Lens L,
Eyepiece : Lens Ly

Reason: The objective lens should have large aperture (here, § cm) and large focal length

| . . . ‘ .
[ = while the eyepiece should have small aperture and small focal length.
& Power ’

www.mas;physics.com : R 11 FOCUS CBSE MODULE
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2.1, What will be the effect on interference fringes if red light is replaced by blue light?
[CBSE Delhi 2013)

Ang,

22. A spherical convex surface of radius of curvature 20 em, made of glass (n = L.b) is
placed in air Find the position of the image formed, if a point object is placed at
30 cm in front of the convex surface on the principal axis. [CBSE Sample Paper 2018]

ave placed co-axiatly in contact. Find

23, A converging and a diverging lens of equal focal lengths
[CBSE {Al) 2010]

the power and the focal length of the combination.

Ang,

wvyw._massphysics.f:om 12 FOCUS CBSE MODULE
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24. A convex lens made of a material of refractive index n, is kept in a medium of refractive index
1y Paratiel rays of light are incident on the lens. Complete the path of rays of light emerging
from the convex lens if: ({) n, > ny (ii) n, = ny () B <Ry (C BS€ DeLH} 203,20 @

Ans,

2.5, An equilateral glass prism has a refractive index 1.6 in air. Calculate the angle of minimum

deviation of the prism, when keptin a mediom of refractive index 4 J2/5.
: [CBSE 2019 (55/1/1/))

Ang,

www.massphysics*.com 13 FOCUS CBSE MODULE
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2 €. Draw the intensity distribution for (i) the fringes produced in interference, and (if) the
diffraction bands produced due to single slit. Write two points of difference between the

phenomena of interference an d diffraction. [CBSE (F} 2017}
A ns. 1 & :
o oo g ;
N (./ \ j !
/ \\ / \ !
\\ \ “‘ .\\ / \ / :
\ f LN /|
~2n - 0 ® 2n i
—* ¢ .

() litenference (1) Diffraction

Differences between interference and diffraction

S Anterference
(@) It is due to the superposition of two waves | (9) It is due to the superposiion of secondary
coming from two coherent sources. wavelets originating from different parts of the

same wavefront,

() The widih of the inwerference bandsis equal. (h) The widih of the diffraction bands is not the
SR,

(¢} The intensity of all maxima (fringes) is same, {¢) The huensity of central maximum is maximum
and goes on decreasing rapidly with increase in
arder of maxima.

Nate also Remember Similarvitied s —

)

2)

www.massphysics.com 14 FOCUS CBSE MODULE
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27F. (@) Why are coherent sources necessary to produce a sustained in terference pattern?
(6) In Young’s double slit experiment using monochromatic light of wavelength A, the
intensity of light at a point on the screen where path difference is A, is K units. Find out

. A
the intensity of light at a point where path difference is 3 [CBSE Delhi 2012]
OR
2%, What is the shape of the wavefront in each of the fol lowing cases: [CBSE Delhi 2009]

(e) light diverging from a point source.
(h) light emerging out of a convex lens when a point source is placed at its focus.

(¢} the portion of a wavefront of light from & distant star intercepted by the earth.

A»ng:_.

www.massphysics.com 15 FOCUS CBSE MODULE
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. (i} What is total internal reflection? Under what conditions does it occur?
(ii} Find a relation between critical angle and refractive index.
(iii) Name one phenomenon which is based on total internal reflection.

[CBSE (East) 2016, 2019 (55/1/1)]

Ang,

www.massphysics.com , . 16 } ' FOCUS CBSE MODULE
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an ObJ_»f: by ns miati i\rl n )
[CBSE (F) 2011, 2018 (55/4/1)]

MASS PHYSIC

!

2 9. Find the position of the image formed of

figure.
f=+10 em —10 cm + 30 cm CN cen'r)
30 om ~——¥ E \/
Pomm 5 Yoo O CINY oo
OR

29. A converging lens hasa focal length of 20 cm in ain It is made of a material of refractive index 1.6.
Hitis immersed in aliquid of refractive index 1.3, find its new focal length. [CBSE (F) 2017]

Ang—

www.massphysics.com 17 _ FOCUS CBSE MODULE
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230. Three rays (1, 2, 3) of different colours fall normally on one of the sides of an isosceles right
angled prism as shown. The refractive index of prism for these rays iz 1.39, 1.47 and 1.52
respectively Find which of these rays get internally reflected and which get only refracted
from AC. Trace the paths of rays. Justi fy your answer wi th the help of necessary ca lculations.

[CBSE (F) 2016] [HOTS]
A

e —

( 2) SRR —

(3 ) ORI S |

B

B o

www.massphysics.com . 18 FOCUS CBSE MODULE
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SECTIOND 5MARK QUESTIONS

34 a) Draw the graph showing intensity distribution of fringes with
phase angle due to diffraction through a single slit. What is
the width of the central maximum in comparison to that of a
secondary maximum?

b) A ray PQ is incident normally on the face AB of a

CRSE S&P
Fox €™ mareh

(2023)

triangular prism of refracting angle 60%as shown in figure.
The prism is made of a transparent material of refractive
index % . Trace the path of the ray as it passes through
the prism. Calculate the angle of emergence and the

angle of deviation.

OR
a) Write two points of difference between an interference

pattern
and a diffraction pattern.
b) (i) A ray of light incident on face AB of an equilateral glass

prism, shows minimum deviation of 30°. Calculate the

speed of light through the prism.

A

B C

(ii) Find the angle of incidence at face AB so that the

emergent ray grazes along the face AC.

www.massphysics.com | 19
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32. Draw ray diagram for & aﬂft . of a point _‘ b a thin double convex lens h;wing
radii of curvature R, and R,. Hence, derive lens maker’s form ula for a double convex lens. State
nd sign convention used. [CBSE (F) 2 013, (Central) 2016, 2020 (55/2/1)]

the assumptions made a

Ansi—

www.massphysics.com ' 21 FOCUS CBSE' MODULE
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33, (a) Hm«. is a waveﬁont dehnﬁd? Usulg Huygen 8 constructmns dt aw a figum sh0w1ng the
propagation of a plane wave refracting at a plane surface separating two media. Hence
verify Snell’s law of refraction.

When a light wave travels from rarer to denser medium, the speed decreases. Does it
imply reduction its energy? Explain. [CBSE Defhi 2008, 2013, (F) 2011, 2012]

(b} When monochromatic light travels from a rarver toa denser medium, explain the following,
giving reasons:

(i) Is the frequency of reflected and refeacted light same as the frequency of incident
light?

(i} Does the decrease in speed imply a reduction in the energy carried by light wave?
[CBSE Delhi 2013]
Ang:~

www.massphysics.com 22 FOCUS CBSE MODULE
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How Do You Solve Case Study questions?

There are several steps to writing an answer to a case study assignment:

STEP 1: READ THE CASE STUDY AND QUESTIONS CAREFULLY. « ...
STEP 2: IDENTIFY THE ISSUES IN THE CASE STUDY. ...
STEP 3: LINK THEORY TO PRACTICE. ...
STEP 4: PLAN YOUR ANSWER. ...
STEP 5: START WRITING YOUR CASE STUDY ANSWER. ...
STEP 6: EDIT AND PROOFREAD. ...
- STEP 7: SUBMIT.

No ok owbd=

34.| Case Study :
Read the following paragraph and answer the questions.

A number of optical devices and instruments have been
designed and developed such as periscope, binoculars,
microscopes and telescopes utilising the reflecting and refracting
properties of mirrors, lenses and prisms. Most of them are in
common use. Our knowledge about the formation of images by
the mirrors and lenses is the basic requirement for
understanding the working of these devices.

(i) Why the image formed at infinity is often considered most
suitable for viewing. Explain

(i) In modern microscopes multicomponent lenses are used for
both the objective and the eyepiece. Why?

(i) Write two points of difference between a compound
microscope and an astronomical telescope

OR

(iii) Write two distinct advantages of a reflecting type telescope
over a refracting type telescope.

www.massphysics. '
physics.com _ 24 FOCUS CBSE MODULE
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PHYSICS CLASSES FOR CBSE -N

THE ABOVE PARAGRAPH AN SW/ER, THE QUESTIONS.

Ars. 34,

(1)

‘www.massphysics.
physics.com | 25 FOCUS CBSE MODULE
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EE BY PRABHAKAR VR o e

35, SNELLS WINDOW:

Total internal reflection is the optical phenomenon in which when the light travels from an
optically denser medium o a rarev medium at the interface, it is party reflected back into
the same medium and party refracted to the second medium. When waves are refracted
from the medium of lower pmpng;uiun speed (2.8 from water to air), the angle of refraction
is greater than the angle of incidence. As the angle of incidence approaches a certain limit,
called the critical angle, the angle of refraction approaches 90°, at which the refracted vay
becomes pm‘allel 1o the surface. As the angle of incidence increase beyond the critical angle,
the condition of refraction can no lonyer be satisfied, so there is no refracted ray, and panial

reflection becomes total.

B
,v"‘f(
) < /
Rarer \ j’j . ' H
e i i i : / :
{Alr) P " . ' v Water -t
O 3y l‘\/ Oy D 0y § imerface
. - ] /K e e g
£ i P -
/i P N i B

B o,

Y

IS AN T N~ Cx
Denser P / P P .
medium /{/ N~ V \\ N Tonally S,
(Water} 7 / . N rellected vay
-~ ////~r*.S
f;é; ", Fartinlly

b4 reflocied may

A similar effect can be observed by opening one's eyes while swimming just below the water
surface. 1fthe water is calm, the surlace outside the Lritical angle (measu ved from the critical)
appoars mirror-like, reflecting objects below. The region above the water cannot be seen except
averhead, where the hemispherical fickd of view is compressed into a conical field known as
Saell’s window, whose ;uilguhlr‘diamclm' is twice the atcal angle.

Snell’s window is also called Snell's circle or optical ma n-hole. It is & phenomenon by which an

underwater VIiEwWeT sees everything above the surface through a cone of light.
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e C P ACTAPIT AND ANSWER ANY FOUR

RIAESTIONS

() The phenomenon by which an underwater hemispherical field of view is compressed into a

conical field is known as

() Snell’s law (b) Snell's window {€) mirage (@) looming
@) In Snell’s window the angu b diameter is
(b) twice of the critical angle

{a) equal to critical an gle
(d) twice of the refracted angle

(¢) half of the incident angle
(i) The speed of light in 2 medinm whose eritical angle is 30° is

(@)% x 10° mfs (#) 2 x 10° m/s

(c) 1.5 % 10° mfs () 2.5 x 10° m/s
(v) As shown in figure, the ray P cnters through the side AB, normally and 15 incident on AC
an angle of 45°. Tt will be totally veflected along QR then the refractive index of prism is

0

1

e &
R
e 1
(@) +2 () 72—
(e) V3 ) —
3

-eflection s

(v) The necessary conditions for total internal 1
1 must be smaller than the critical angle for two

{«) the angle of incidence in denser mediun
media
(&) the ang

media

le of refraction in denser mediuwm must be greater than the critical angle for two

() the angle of incidence in denser medium must be greater than the critical angle for two

media
(el none of these

ANSWER KEY

@ @) (1) (#) () (©) (v) (@) w) (e)

www.massphysics. '
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Electromagnetic Spectrum

The clectromagnetic waves have a continuous wa velength starting from short gamma rays o long
X madiowaves. The orderly distribution of wavelength of EM waves is called the electromagnetic
ho‘g‘ \)9}\0)& spectrum. The complete spedrum is given in the following table:

ame” - C | Wavelength Range (m) equency Range (1
. Gamma rays Lo-B_ g0 Bx 10 -8 x o'
i X-rays | O i 3% 109_38 x 10'®
iil. | Ultaviolel rays 0¥ g x 107 Ix 10%_75% 104
iv. i 4 X 10775 x 107 75 % 10" -4 x 1oM
v LT RN . 4% 1013 x 11!
vii | Microwaves | e ‘ | 3x 0t pe
L~ vil. | Radio waves 1o - ot 10" -3 x 101

4
X Wavelength Range of Visible Spectrum
U)p/g, g g P
Lo vﬁ“tﬁ\fisiblc light has a continuous wavelength starting from 400 nm to 750 nm; for convenience it is
e divided into 7 colours.

Q»} (//@ Violet 400 nm — 420 nm
ut ‘

(ov I Indigo 480 nm —— 450 nm

B Blue 450 nm — 500 nm

4 Green 500 nm = 570 nm

Y Yellow 570 nm — 600 nm

kQ‘ O (}mnge 600 nm ~ 650 nm

higntt _ Red 650 nm — 750 nm

Uses of Elec tromagnefic Spectrum
(9 y-raysare highly penetratin 8 they can penetrate thick iron blocks. Due to high energy, they are
used to initiate some nuclear reactons. r-rays are produced in nuclear reactions. In medicine,
they are used o destroy cincer cells.
() Xerays are used in medical diagnostics to detect fradures in bones, tuberculosis of ungs,
presence of stone in gallbladder and kidney. They are used in engineering o check flaws in
bridges. In physics Xerays are used to stud y crystal siructure,

(1) Ultraviolet rays provide vitumin D). These are harmful for skin and eyes. They are used
sterilise drin king water and swigical mstruments, T hey are used o detect invisible writing,
forged documents, finger prints in forensic lab and o preserve food items.

iv) Infrared rays are produced by hot bodies and molecules. These waves are used for long
' Y p o b - g
distance photography and for therapeutic purposes.
(v) Radiowaves are used for broadeasting progmmmes to distant places. According 1o lrequency
[ 15¢ k ¢ tng prog I g 4 Y
range, Lhcy are divided into lc;l!owmg groups
(1} Medium lrequency band or mediom waves 003 1o 5 MHz
(2) Short waves or short frequency band $ MHz - 30 MH«
(3) Very high frequency (VHF) band 30 MHz to 500 MHzx
(4} Ulwrahigh frequency (UHF) band $00 MHz 1o 3000 MHz
vt} Microwaves are produced by spedal vacuum tubes, namely; klystrons, magnetrons and gunn
diodes. Their requency range 1% G Hy to 300 GH .

They are used in RADAR systems for aircraft navigation and microwave used in homes.

V i CBSE MODULE
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Q. 1. Howisthe spred of EMawaves in vacuum determined by the electric and magnetic fields?
[CBSE Delkhi 2017)

Ans. Speed of EM waves is determined by the ratio of the peak values of electric field vector and
magnetic field vecton
£y

c= =

B(}

Q. 2. Doelectromagnetic waves carry energy and momentum? [CBSE (A1) 2017; 2019, (55/4/1 )i
Ans. Yes, EM waves ca rry energy £ and momentum b Aselectro magnetic waves contain both elecuric
and magnetic fields, there is & non-zero energy density associated with it.

a. Arrange the following elec tromagnetic waves in decreasing order of wavelength:
Y -rays, infrared rays, Nera vs and microwaves, [CBSE (F) 2014]
_ Ans, Mirowave > Infrared > Nerays > y-rays
4. Which part of the elec tromag netic spectrum is used in operating a RADAR?
[CBSE Delhi 2010; 2019 (55/2/1)]
AnS. Microwaves with frequency range between 10" 1o 10'2 Hz are used in operating a RADAR.
S, w hy are microwaves considered suitable for radar systems used in aircraft navigation?
[CBSE Delhi 2016]
Ans. Microwaves are considered suitable for radar systems used in airoraft navigation due to their
short wavelength or high requency.
€. Which part of the electromagnetic specwum is absorbed from sunlight by ozone layer?
. [CRSE Delhi 201 o]
Ans. Uhraviolet light is absorbed by the ozone layer.
+. Welders wear special goggles or face masks with glass windows to protect their eyes from
electromagnetic mdiations, Name the radiations and write the range of their frequency.
[CBSE (AT} 2013]
Ans. Uliraviolet radiations,
Frequency range 10— 107 H2
Hint: Frguency of wsble Light i of the arder of 10" He,
8. Name the elec tromag netic waves, which (i} maintain the Earth's warmth and (ii} are used in
aircraft navigation. [CBSE (F) 2012)
Ans, @) Infrared rays

(i) Microwaves
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9. Which of the following statement is NOT true about the properties
of electromagnetic waves?

(I) These waves do not require any material medium for their
propagation

(i) Both electric and magnetic field vectors attain the maxima and
minima at the same time

(iii) The energy in electromagnetic wave is divided equally between

electric and magnetic fields
(iv) Both electric and magnetic field vectors are parallel to each other

SQP cBse (zo 23) §™M Mareh .

O

Electromagnetic waves with wavelength

(i) A1 is suitable for radar systems used in aircraft navigation.

(i) Azisused to kill germs in water purifiers.

(i) A3 is used to improve visibility in runways during fog and mist

conditions.

Identify and name the part of the electromagnetic spectrum to which these
radiations belong. Also arrange these wavelengths in ascending order of their
magnitude.

2. = Moy k.

An Section —-@
S —
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i1 Electrmna‘-jm tic waves with wavelength
(i) &, is used in satellite conumunication.
(i) A, is used to kill germs in water purifier.
(2#f) A4 is used to detect leakage of vil in underground pipelines,
() A, is used to improve visibil ity in runways during tog and mist conditions.
(a) Identfy and name the part of electromagnetic spectrum to which these radiations
belang.
(&) Arrvange these wavelengths in ascending order of their magni tude,
{¢) Write one more application of each. [NCERT Exemplar]
Ans. (a) A, = Microwave, Ay~ UV Foy. o 23)
hy —» X-rays, Ay —> Infrared
Dy <hy <y <y
€} Microwave = RADAR
UV « LASIK eye surgery
Xeray = Bone fracture dentification (hone scanning)
Infrared - Opticil communication
12,

Explain briefly how electro magnetic waves are produced by an oscillat ng charge. How is the
frequency of EM waves produced related to that of the oscillating charge?
[CRSE(F) 2012, 2019 {55/2/3))
206, 2015
Ans, An osallating or accelerated charge is su pposed to be source of an clectromagnetic wave.
An osallating charge produces an osdllating electric field in space which further produces an
oscillating magnetic field which in turn is a source of cledric field. These oscillating electric and
magnetic lield, hence, keep on regene rating each other and an elearomagnetic wave is produced
The frequency of EM wave = Frequency ol oscillating charge.
3, Identify the electromag netic waves whose wavelengths vary as
(@) 1070 m < A< 108 m B 10 m <) <107 m
Write one use for each. [CBSE (41) 2017)
Ans, (@) Kerays: Used as a diagnostic ool in medicine and as a treatment for certain lorms of ancer.

() Microwaves: Used in radar systems lor aircraft navigation.

www.massphysics.com 34 FOCUS CBSE MODULE



MASS PHYSICS
EDUCATION

PHYSICS CLASSES FOR CBSE -NEE'I'[JEE BY PRABHAKAR VERMA # 9818033370

ST

\

DUALNATURE

Tobic )\_,ef‘s sfart with Revision oF H\ﬂorﬁ & fOmeﬁa/f:—’

Photo elec\'yfc, €FL€C+.' —

(pyovide’ sheed + eje_e%&aé
Proto elechrord - .

- . ()MM é,le(-}wc
(/mrrmt

\(g\q‘o\lp\e rECJ\"|’¢1Y‘:]_
(lﬁh’r er\e_vrjj Converty 4a eleohnc 6'”“/33,. »
— &(e,CJ'YOM qu}uﬁ f}am ’I‘7)4f' thsf}f\f&
erwv% move Hhen tooric
On +hig plate_

T Thee photoeleron alwpt hosard +ve anscle emal
Fhiv Yosdty in phok elec . fpect

—

metfal plote when
fun ch'on C¢a:hVa> 'S Inerclont

1%W\ portant 9rophg o— re wx«m’(
Cquen‘\ Io
Se\hn—aij‘]w
STy Cuyrent
Va}(r\}ﬁ
In J('EV\SI'}q . O -+ PO ;'Cn%‘d
Or Cm(\oiQ/
www.massphysics.éom | 35 FOCUS CBSE MODULE



MASS PHYSICS

EDUCATION
PHYSICS CLASSES FOR CBSE -NEET[]EE BY PRABHAKAR VERMA # 9818033370

TOP\C@ De grociie- wovelenj'}h:”

%:ﬁ_:_}[};: ]'\ = ,'7 h

n - N = 2223 4
L m
v VDmey  VAMKE | @m(2keT) Vv

/\IGI‘C,'- kg:bc 42 momn Constent
= 138 x /023
h&FlO'V\c[q longran +
= 6.6 x|p-?U,

Tere® £
S TEIN PHOIOGLecT/Q[C g_&um-(o,\,'-g
toted Qv\ewa\& = <yect phobreele hron

Ay =

+ provicle R-& +o F

O + K
R B € \101\
N o= )"\\/0 —+ —J?:mw"
Ay - Ny = —12~'me= e\]o a%
(&
e\lo = h~ — hv, 2
\]o = b__\f_ — hvg Vo -
e @, v
\/o = NV - cb" —¢°
< E

Note @ Intenc,

'\'\j LH{J& Photo elec e Cu\(‘(m{—
) J(\/f"’]wtﬂ f’H{*‘t‘ she ]9}»"’\‘? Potrenhed .
(}w\]?o,}m\-}j__‘/*o NMote «—

\f\LO\\I& -Hf\towj 'IOU\‘JLX Fg_d €x

a\QQV\ Woto el ‘ -
@) *heye ¢ : | " e Q‘He%
Ye€S o Ceyledvr m

e Prquen o oo eon !
helow i ne elec H—::Z wu'lt(jjefuiwobj:%mrum d f)@?ucmﬂ
b) elechon ke is ndepenelent op Tniengily -
www.massphysics.com 36 ,

FOCUS CBSE MODULE



MASS PHYSICS
EDUCATION

PHYSICS CLASSES FOR CBSE -NEE‘I‘[]EE BY PRABHAKAR VERMA # 9818033370

-

The work function for a metal surface is 4.14 eV. The threshold
wavelength for this metal surface is:

(i) 4125 A
(i) 2062.5 A
(iii) 3000 A
(iv) 6000 A

sQp @@,se - 2.022)

2. Ifanelectron and a photon propagate in the form of waves having same wavelength, itimplies
that they have same:
() speed (&) momen tum {c) energy {d) all the above

3. A particle of mass | mg has the same wavelength as an electron moving with a velocity of
par g B ty
3 % 10° ms ™, The velocity of the particle is (mass of electron = 9.1 x 107 kg)
(@) 2.7 x 10"¥ ms™t (59 x 107 my™ () 3 x 107 myg~! ) 2.7 x 107 ms™!

4-. Which of the followi ng figures represent the variadon of particle momentum and the associated
de-Broglie wavelength?

(@) () (e % () %‘

)

A — ho— A — A —

5, According to Finstein's photoeleciric equation, the graph between the kinetic energy of
photoelectrons ejected and the frequem:y of incident rmdiation is

] () ()

Kinetic energy

Kinetic energy

Kinetic energy
¥

ernfit

Frequehcy F requency . Frequency
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ASSERTION- REASONING TYPE QUESTIONS |

Two statements are given-one labelled Assertion (A) and the other labelled
Reason(R). Select the correct answer to these questions from the codes (a), (b), (¢)
.and (d) as given below.

a) Both A and R are true and R is the correct explanation of A
b) Both A and R are true and R is NOT the correct explanation of A
¢) A is true but R is false
d) A is false and R is also false
6. Assertion(A) -

The photoelectrons produced by a monochromatic light beam incident
on a metal surface have a spread in their kinetic energies.

Reason(R) :

The energy of electrons emitted from inside the metal surface, is lost
in collision with the other atoms in the metal.

Sphtion __

. Assertion{A): In the process of photoelectric emission, all emined electrons have the same
kinetic energy.

Reason (R]: According to Einstein's equation B, = hv + ¢,

o] f)’(’l'on
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d.1¥ light of wavelength 4125 nm is incident on each of the metals given below, which ones will
show photoelectric emission and why? [CBSE 2018)

T Metal | We
Na
K
Ca

Mo

Angs_

Q. 2. Write three characteristic features in photoelectric effect which cannotbe explained on the basis
of wave theory of light, but can be explained only using Einstein's equation. [CBSE Delhi 2016]
Ans. The three characteristic features which cannot be explained by wave theory are:
(1) Kinctic energy of emitted electrons is found o be independent of the intensity of incident
light
(#) There is no emission of electrons il frequency of inddent light is below a certain frequency
(threshold frequency).
(#3) Photoelectric effect is an instantancous process,

www.massphysics.com B 39 , FOCUS CBSE MODULE
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SECTION C_3-MARK QUESTIONS

1. Radiation of frequency 10"5 Hz is incident on three photosensitive
surfaces A, B and C. Following observations are recorded:
Surface A: no photoemission occurs
Surface B: photoemission occurs but the photoelectrons have zero
kinetic energy.

Surface C: photo emission occurs and photoelectrons have some

kinetic energy.
Using Einstein’s photo-electric equation, explain the three
observations.
OR

The graph shows the variation of photocurrent for a CRSE SAP For
photosensitive metal 6" March

fé 1} @O 23) .

g

gL

e

o
e

A 0 X

(a)What does X and A on the horizontal axis represent?

(b)Draw this graph for three different values of frequencies of incident
radiation v1, v 2 and v3 (vs>v2>v1) for the same intensity.

(c) Draw this graph for three different values of intensities of incident
radiation 11, 12 and Is (Is> lz>l1) having the same frequency.

A'n S —

b
.}

www.massphysics.com 40 FOCUS CBSE MODULE

E e N i R T B T R T
I T T T T T T T T I I T L T



2. Inthestnd y of a photoelectric effect the graph between the stopping potential ¥ and ﬁ'sequency
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v of the incident radiation on two different metals P and ( is shown below:

Y, [
44
/ Q
V 24 / /
(Volt) / ,
' 4 6
24 (% 10" Hz —=

(i) Which one of the two metals has higher threshold frequency?

(if) Determine the work function of the metal which has greater value.

(i) Find the maximum kinetic energy of electron emitted by light of frequency 8 x 16'* Hz

for this metal.

Ange

www.massphysics.com
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3. A proton and an a-particle have the same de»mglie wavelength. Determine the ratio of
(i) their accelerating potentials (i) their speeds. [CBSE Delhi 2015; 2019 (55/4/1)]

Ang-_

OR

4~‘ A proton and an alpha paricle are accelerated through the same potential. Which one of
the two has (i) greater value of de Broglie wavelength associated with it and (i) less kinetic

energy? Give reasons to justify your answer. [CBSE North 2016, Delhi 20 14]
A ng: -
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Q. 1. Describe an experimental arrangement to study photoelectric effect.

SECTIOND 5-MARK QUESTIONS

Explain the effect of
() intensity of light on photoelectric current, (id) potential on photoelectric current and
(ird) ﬁ‘equenc_y of incident radiation an stopping potential.

Ans. Experimental study of Photoelectric Effect: The appartus consist of an evacuated ghss or
quartz tube which encloses a photosensitive plate € (called emitter) and a metal plate 4 (called

collector).

A transparent window Wis sealed on the glass tube which can be covered with a fiker for a light
of particular raciation. This will allow the light of particular wavelength to pass through .
The plate A can be given a desired positive or negative potential with respect to plate C, using

the arrangement as shown in figure.

Source
Evacuated
glass tube

Quartz window

Phaotosensitive
plate

N

f (*- Reversing key @
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How Do You Solve Case Study questions?

There are several steps to writing an answer to a case study assignment:

1. STEP 1. READ THE CASE STUDY AND QUESTIONS CAREFULLY. - ...
2. STEP 2: IDENTIFY THE ISSUES IN THE CASE STUDY. ...
3. STEP 3: LINK THEORY TO PRACTICE. ...

CASE BASED QUESTIONS
DUAL NATURE OF RADIATION AND MATTER

1. The photoelectric emission is possible only if the incident light is in the form of packets of
energy, each having a definite value, more than the work function of the metal. This shows
that light is not of wave nature but of particle nature. It is due to this reason that
photoelectric emission was accounted by quantum theory of light.

Q1. Packet of energy are called
(a)electron

(b)quanta

(cYrequency

(d)neutron

Q2. One quantum of radiation is called
(aymeter

{(b)ymeson

(c) photon

(d)yquark

Q3. Energy associated with each photon
(a)hc

(b)me

(c)hv

(d)hk

Q4. Which of the following waves can produce photo electric effect
(a). UV radiation

(b). Infrared radiation

(c). Radio waves

(d) .Microwaves

Q5. Work function of alkali metals is
(a)less than zero

(b)just equal to other metals

(c) greater than other metals

(d) quite less than other metals

Answer
Q1.(b) Q2.(¢c) Q3.(c) Q4.(a) Q5.(d)
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