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CDS 2 2022PHYSICS MARATHON

Q) We are giventhree copperwires of different lengthsand different areasof cross
section Whichone of the followingwould havehighestresistivity?

(a) Coppermwire of 50cmlengthand 1 mm diameter
(b) Copperwire of 25 cmlengthand 0.5 mm diameter
(c) Copperwire of 10cmlengthand 2.0 mm diameter

(d) Allthe wireswould havesameresistivity
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Q) We are giventhree copperwires of different lengthsand different areasof cross
section Whichone of the followingwould havehighestresistivity?

(a) Coppemwire of 50cmlengthand1l mmdiameter A - area
L = length

(b) Copperwire of 25 cmlengthand 0.5 mm diameter
(c) Copperwire of 10cmlengthand 2.0 mm diameter
(d) All the wires would have sameresistivity

The resistivity is a property of a material, defined as the resistance
between two opposite faces of a cube of a material of unit volume
that is wire resistivity is only the unique property of a material and it
does not depend upon the dimension of any piece of material. The

same can be explained as —
where” is the resistivity

m and e is the mass and charge of an electron
T is the relaxation time
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Q) Whichof the following statementsaboutW ¥ A as&oxr@ct? Q

1. It is related with the creation of new individualsby meansof cell divisionin
unicellularorganism

2. It iIsrelatedwith the transformationof heaviernucleiinto smallernuclel
3. It is related with the creation of a heaviernuclei by meansof combiningtwo

highernuclel
Selectthe correctanswerusingthe codegivenbelow.
(@) 1 only (b) 2 only

(c) 1and2only (d) 1and3 only
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Q) Whichof the following statementsaboutW ¥ A as&oxr@ct? Q

1. It is related with the creation of new individualsby meansof cell divisionin
unicellularorganism

2. It iIsrelatedwith the transformationof heaviernucleiinto smallernuclel
3. It is related with the creation of a heaviernuclei by meansof combiningtwo

highernuclel risstoN ) FUSION
Selectthe correctanswerusingthe codegivenbelow. |
(@) 1only (b) 2 only 2IO5E Y 4
(c) 1and2only (d) 1 and3 only JF Y l
( .\‘ - P i o “—y —_
| ey MeES g o e
PLASMODIUM
3 M — ¥
&l & > \ ) “’», < ,./ Q“’.,.,,,___..?./....(3 \
\\\/‘\."I ~ : / \ 7 J(
DAUGHTER CELL CONTRICTION

BINARY FISSION IN AMOEBA
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Q) Whichone of the followingis an electricconductor?
(a) Aplasticsheet

(b) Distilledwater
() Humanbody
(d) Awoodenthin sheet
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Q) Whichone of the followingis an electricconductor?

(a) Aplasticsheet

(b) Distilledwater

(c) Humanbody

(d) Awoodenthin sheet

" Distilled water

Dangerous current flowing

Arm to arm Armto leg

[E=HE

EXAMS
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Q) Anon-sphericashiningspooncangenerallybe consideredasa
(a) Sphericamirror

(b) Parabolianirror
(c) Planemirror
(d) Lens
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EXAMS

Q) Anon-sphericashiningspooncangenerallybe consideredasa
(a) Sphericamirror

(b) Parabolianirror

(c) Planemirror

(d) Lens
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Q) Who amongstthe following is a pioneer in discoveringthe heating effect of
electriccurrent?

(a) IsaadNewton
(b) GalileoGalilel
(c) Jame< Joule
(d) JJ Thomson
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EXAMS

Q) Who amongstthe following is a pioneer in discoveringthe heating effect of
electriccurrent?

(a) IsaadNewton THERMAL EFFECT OF CURRENT
Joule’s Law:
(b) GalileoGalilel When an electric current is passed through a conducting wire, the electrical
energy is converted into heat energy. This effect is called ‘heating effect of
(C) Jamegz) JOU Ie electric current’.
. Itis also called ‘Joule Heating’.
(d) \1\1 ThOmSOn Joule’s Law gives Q=12Rt Q isinJoule, | in Amp, Rin ohm and tin sec.

PRt
J

Q is in Calorie, | in Amp, R in ohm and tin sec.

Q=
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Q) Whichone of the following laws of electromagnetisndoesnot give the direction
of magneticfield?

(a) Righthandthumb rule

(b)Ct & VY leftmmale

(cCft S Y kigfithandrule

(d)C I NJ Rwd¥ dedtromagnetianduction
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Q) Whichone of the following laws of electromagnetisndoesnot give the direction
of magneticfield? Faradays Law of Induction

(a) Righthandthumb rule

(b)Ct & VY leftmmale

(cCft S Y kigfithandrule

(d)C I NJ RaWw & €léctromagneticinduction

Force on the conductor

Motion of the conductor T

Direction of the
magnetic field Direction of the
i magnetic field

(Thumb)

ey, (Index finger) (Index finger)

i 2 -«
= J Direction of the current  Direction of the

(Middle finger) induced current
(Middle finger)

\y,
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Q) How many internal reflections of light take place in the formation of primary
rainbow?

(a) 0
(b) 1
(€) 2
(d) More than 2
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Q) How many internal reflections of light take place in the formation of primary

rainbow?

(a) 0

(b) 1

(©)2 ) 7’
(d) More than 2 42' o

Primary Rainbow Secondary Rainbow
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Q) Thedirectionof accelerationn uniform circularmotion is alongthe
(a) directionof motion.
(b) tangentto the circleat the point of observation
(c) directionof velocity.

(d) directionperpendicularto velocity
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Q) Thedirectionof accelerationn uniform circularmotion is alongthe
(a) directionof motion.
(b) tangentto the circleat the point of observation
(c) directionof velocity.

(d) direction perpendicularto velocity

[E=HE
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Q) Theweightof anobjectisdueto
(a) the net force actingon it.
(b) the total of all forcesactingon it irrespectiveof their directions
(c) the forcethat it exertsonthe ground

(d) its inert property.
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EXAMS

Q) Theweightof anobjectisdueto
(a) the net force actingoniit.

(b) the total of all forcesactingon it irrespectiveof their directions
(c) the forcethat it exertson the ground.

(d) its inert property.

4

Weight is another word
for the force of gravity

I
S

F,=mg
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Q) Thesizeof particlesbeingstudiedin Wy I-lySLO K y BébauH & Q
(a) 1Ac10 nm
(b) 1¢100nm
(c) 1¢50>
(d) 1 mmgl0mm
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EXAMS

Q) Thesizeof particlesbeingstudiedin Wy I-lySLO K y BébauH & Q

(a)1Ac10nm e & 6
(b) 1¢100nm 1A 1nm 10nm 100nm 1um 10um 100um Tmm 1cm

I i
(c) 1¢50> 'I | | _I_ o ‘I l I I I"_"
10" 107 10° 107 10° 107 10" 107 102 meter
SR =0
atoms molecules  DNA viruses bactena human
hair

(d) 1 mmgl0mm
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Q) Anobjectweighs9N on the surfaceof the Earth What would be its weight, when
measuredon the surfaceof a planet where the accelerationdue to gravityis 9
timesthat on the surfaceof the Earth?

(a) Theweightwould remainthe same
(b) the weightwould be equalto 1N

(c) the weightwould become9 times

(d) the weightwill be reducedto -0
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Q) Anobjectweighs9N on the surfaceof the Earth What would be its weight, when
measuredon the surfaceof a planet where the accelerationdue to gravityis 9
timesthat on the surfaceof the Earth?

(a) Theweightwould remainthe same
(b) the weightwould be equalto 1N

(c) the weight would become9 times

(d) the weightwill be reducedto - U
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Q) Thetwinklingof astarisdueto:
(a)atmospheriaeflectionof Starlight
(b) atmospheriaefractionof Starlight

(c)continuouschangein the positionof the star

(d) oscillationof Starlight
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Q) Thetwinklingof astarisdueto:
(a)atmospheriaeflectionof Starlight
(b) atmosphericrefraction of Starlight

(c)continuouschangein the positionof the star

(d) oscillationof Starlight

EXAMS

Y Why do Stars
Light"

from ' Twinkle?

a star |,
v
The
Earth's
Atmosphere
{with moving
pockets of cold

:1-' and warm air)
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Q) A convexlenshasa focallength of 15 cm. At what distanceshouldan object be
placedin front of the lensto geta realimageof the samesizeof the object?

(a)15cm
(b) 10cm
(c)30cm
(d)40cm
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Q) A convexlenshasa focallength of 15 cm. At what distanceshouldan object be
placedin front of the lensto geta realimageof the samesizeof the object?

(a)15cm
(b) 10cm
(c)30cm
(d)40cm
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Q) Whichone of the following statementsaboutbiogasis not correct?
(a)it ismainlycomposedof methanegas

(b) it iIsa non renewablesourceof energy

(c)it isformed by the decompositionof cowdungin the absenceof oxygen

(d) it burnswithout smokeandleavesno residue
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EXAMS

Q) Whichone of the following statementsaboutbiogasis not correct?
(a)it ismainlycomposedof methanegas

(b) it iIsanon renewablesourceof energy
(c)it isformed by the decompositionof cowdungin the absenceof oxygen

(d) it burnswithout smokeandleavesno residue

Typical biogas composition BIOGAS IS A RENEWABLE RESOURCE

Y . ]
Anaerobic #

Digester

J A,
Biogas Biogas Storcge\ ‘ l‘

Heat

Food Waste



CDS 2 2022PHYSICS MARATHON
Q) Ifthe magnificationproducedby alensis +2 then the imageis:
(a)erect,virtual andsmallerthan the object
(b) inverted, realand smallerthan the object
(c)erect, virtual endlargerthan the object

(d) inverted,realandlargerthanthe object
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EXAMS

Q) Ifthe magnificationproducedby alensis +2 then the imageis:
(a)erect,virtual andsmallerthan the object

(b) inverted, realand smallerthan the object
(c)erect, virtual end largerthan the object

(d) inverted,realandlargerthan the object

Lens Formula and Magnification

h g -
-, 2F, : _
2F, e < B o P - n
u v 2F, F 7
h’ <
u
Convex Lens A

Concave Lens

1 1 1
Lens Formula: ——— = —
v u f
Magnificati __ Heightof image
aghitication m = Height of Object
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Q) Whatis the correct sequenceof resistivity of silver, nichromeand glassat room
temperature?

(a) Silver< Nichrome< Glass
(b) Glass< Nichrome< Silver
(c)Slver <Glass< Nichrome

(d) Nichrome< Silver< Glass
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Q) Whatis the correct sequenceof resistivity of silver, nichromeand glassat room

T et | Resistivity (2 m)

Conductors

temperature?
(a) Silver<Nichrome< Glass

(b) Glass< Nichrome< Silver
(c)Slver <Glass< Nichrome

(d) Nichrome< Silver< Glass

Insulators

Silver
Copper
Aluminium
Tungsten
Nickel

Iron
Chromium
Mercury
Manganese

Constantan

(alloy of Cu and Ni)
Manganin

(alloy of Cu, Mn and Ni)
Nichrome

(alloy of Ni, Cr, Mn and Fe)
Glass

Hard rubber

Ebonite

Diamond

Faper (dry)

&

1.60x 10*°
1.62 x 10+°
263 x10°
520x 10°
6.84 x 107
10.0x10%
12.9x 10#
94.0x10%°
1.84 x 10°

49 x 10°
44 ® 104

100 = 10"

10 — 101
10% - 10'®
10%5 - 107
10" - 10"

lﬂl!

EXAMS
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Q) Atthe time of short-circuit, the currentin the circuit:
(a)reducessubstantially
(b) doesnot change
(c)increasesheavily

(d) keepson fluctuating
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Q) At the time of short-circuit, the currentin the circuit:
(a)reducessubstantially
(b) doesnot change

(c)increasedheavily

(d) keepson fluctuating

Concept of Short Circuit

" Short circuit (s an abnormal connection between two nodes of an electrical civcuit

that allows a current to travel along an unintended path with no or very low resistance. "

[E=HE



Q) Whichone of the following statementsis not correct?

(a)anelectricmotor convertselectricalenergyinto mechanicaknergy
(b) anelectricgeneratorworkson the principleof electromagnetianduction
(c)the magneticfield at the centre of alongcircularcoil carryingcurrentwill be

parallelstraightlines

(d) awire with a greeninsulationis usuallythe live wire of anelectricsupply
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EXAMS

Q) Whichone of the following statementsis not correct?

(a)anelectricmotor convertselectricalenergyinto mechanicaknergy
(b) anelectricgeneratorworkson the principleof electromagnetianduction
(c)the magneticfield at the centre of alongcircularcoil carryingcurrentwill be

parallelstraightlines

(d) awire with a greeninsulationis usuallythe live wire of an electricsupply

Neutral Blac
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Q) Aboycompletesoneroundof acirculartrack of diameter200min 30s. Whatwill
be the displacementt the end of 3 minutesand45 seconds?

(a)50m

(b) 100m
(c)200m
(d)236m
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Q) Aboycompletesoneroundof acirculartrack of diameter200min 30s. Whatwill
be the displacementt the end of 3 minutesand45 seconds?

(a)50m

(b) 100m
(c)200m
(d)236m

200 m

Circular track with diameter of 200 m
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Q) What happensto the gravitationalforce betweentwo objectsif the massof one
objectisdoubledandthe distancebetweenthem isalsodoubled?

(a) Theforce would remainthe same
(b) Theforcewould be doubled
(c) Theforce would be halved

(d) Theforcewould increaseby a factor of 4
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Q) What happensto the gravitationalforce betweentwo objectsif the massof one
objectisdoubledandthe distancebetweenthem isalsodoubled?

(a) Theforce would remainthe same
(b) Theforcewould be doubled
(c) Theforce would be halved

(d) Theforcewould increaseby a factor of 4
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Q) A glass prism splits white light into different colours. This phenomenon is called
dispersion of light by prism. Which one of the following statements is correct?

(a) Red light will deviate the most and it is because of the reflection of light
(b) Violet light will deviate the most and it is because of the refraction of light
(c) Red light will deviate the most and it is because of the refraction of light

(d) Violet light will deviate the most and it is because of the reflection of light
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Q) A glass prism splits white light into different colours. This phenomenon is called
dispersion of light by prism. Which one of the following statements is correct?

(a) Red light will deviate the most and it is because of the reflection of light
(b) Violet light will deviate the most and it is because of the refraction of light
(c) Red light will deviate the most and it is because of the refraction of light

(d) Violet light will deviate the most and it is because of the reflection of light

P

\ /\ Least deviati
bea“.‘ % i B ) viation
P\ ‘e\\g T~ > \
wnw \'\g‘(\\ ~—
o Kod® s
A ) =
@ -

Q Glass prism R Uel,,é’\[d\

Red
Orange
Yellow
Green
Blue

<—WO<O0X

Indigo
Violet

S
3606 66 |

White light splits
into seven colours
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Q) Where should an object be placed in front of a convex lens to get a real anc
enlarged image of the object ?

(a)At twice the focal length
(b)at Infinity
(c)between the principal focus and twice the focal length

(d)beyond twice the focal length
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Q) Where should an object be placed in front of a convex lens to get a real anc
enlarged image of the object ?

(a)At twice the focal length
(b)at Infinity
(c)between the principal focus and twice the focal length

(d)beyond twice the focal length




CDS 2 2022PHYSICS MARATHON

Q) Refraction of light, as it enters from one transparent mediunanother, is
due to

(a) change in temperature of the media

(b) change in the amplitude of light

(c) change in speed of light

(d) internal property of light
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Q) Refraction of light, as it enters from one transparent mediumanother, is
due to

(a) change in temperature of the media

(b) change in the amplitude of light Medium 1: n, = 1.0 Medium 2: n, = 3.0

(c) change in speed of light

(d) internal property of light

Light refracts whenever it travels at an angle into a substance with a
different refractive index (opticadensity). This change of direction is
caused by a change in speed. When light travels from air into water, it
slows down, causing it to change direction slightly. This change of
direction is called refraction.
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Q) A bus starting from a bustandand moving with unifornacceleration
attains a speed of 20 km/h in 10 minutes. What isadseleration ?

(a) 200 km/I?
(b) 120 km/i
(c) 100 km/R
(d) 240 km/i#
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Q) A bus starting from a bustandand moving with unifornacceleration
attains a speed of 20 km/h in 10 minutes. What isadseleration ?

(a) 200 km/I?
(b) 120 km/r?
(c) 100 km/R
(d) 240 km/i#

Change in velocity (final velocity, winitial velocity, u)
=20:0=20km/hr

Time { )= 10min=10/60 h

Now, Acceleration Change in velocity/time

=120 km/I?
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Q) The magnetic field lines inside a current carrying long solenoithdahe
form of

(a) Ellipse
(b) Parabola
(c) Hyperbola

(d) parallel straight lines
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Q) The magnetic field lines inside a current carrying long solenoithdahe

form of Magnetic Field

(a) Ellipse - R e

(b) Parabola oI

(C) Hyp erbola J‘—:'_iv_vav_ v _:*(* parallel to the axis
S N R

(d) parallel straight lines e

One end of the solenoid behaves as a magnetic North pole, while the
other behaves as the South pole. The field lines inside the solenoid are in
the form of parallel straight lines.
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Q) A ray of light travelling from erer medium to a denser medium
(a) slows down and bends away frotime normal.
(b) slows down and bends towarts normal.

(c) speeds up and bends away frdme normal.

(d) speeds up and bends towards themal.
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Q) A ray of light travelling from erer medium to a denser medium
(a) slows down and bends away frotime normal.

(b) slows down and bends toward&e normal.

(c) speeds up and bends away frdme normal.

(d) speeds up and bends towards themal.

When a ray of light enters fromrarer to denser medium, light
bendstowards the normal and slows down. Since the speed of light
changes as enters from a rarer to denser mediuthe frequency

of light does not change but its wavelength changes.
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Q) An electric circuit is consisting of a cell, an ammeter and a nichrome wire o

length |. If the length of the wire is reduced to half (I/hen the ammeter
reading

(a) decreases to one half
(b) gets doubled
(c) decreases to onthird

(d) remains unchanged
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Q) An electric circuit is consisting of a cell, an ammeter and a nichrome wire o
length |. If the length of the wire is reduced to half (I/hen the ammeter

readlng p L P = resistivity
(a) decreases to one half R ="— L=t

A ‘,d. = Cross 5ectiﬂnal drea
(b) gets doubled

I= WV/R (current)

(c) decreases to onthird V= IR (voltage)

(d) remains unchanged R=

= W/l (resistance)

If the length of the wire is halved, then the resistance of the wire
will decrease to half. Hence, the Current will increase to double.
So,the ammeter reading gets doubled
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Q) What is the effect of pressure ofrmiman body on sand?
(a) Larger while standing than whilgng.
(b) Smaller while standing than whiieng.
(c) Same while standing or lying.

(d) Larger while standing during the daytime and smaller duringnitat

time while lying.
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EXAMS

Q) What is the effect of pressure ofrmiman body on sand?
(a) Larger while standing than whil&ing.

(b) Smaller while standing than whiieng.

(c) Same while standing or lying. _

(d) Larger while standing during the daytime and smaller duringnitat

time while lying.

The effect of pressure of a human body on sand is larger while
standing than while lying because the pressure exerted on a
surface by an object increases as the weight of the object increases
or the surface area afontact decreases
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Q) An athlete completes one round of a circular track of diameter 100 m
In 20 s. What will be the displacements after 1 minute 40d,
respectively?

(@) Om, 50 m

(b) 300 m, 100 m
(c) 300 m, 50 m
(d) 0 m, 100 m
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Q) An athlete completes one round of a circular track of diameter 100 m
In 20 s. What will be the displacements after 1 minute 40d,
respectively?

(@) Om, 50 m

(b) 300 m, 100 m
(c) 300 m, 50 m
(d) 0 m, 100 m

Displacement = Final positigmitial position = change in position.
After 1 minutes i.e., 60 sec, Displacement will be 0 m as change
In position will be 0 m because athlete will be at the initial position.
After 10 sdisplacement will be 100 m is the change on position of
the athlete
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Q) A sound wave has a frequency of 4 kHz and wavelength 30 cm. How long
will it take to travel 2.4 km?

(a) 2.0s
(b) 0.6 s
(c) 1.0s
(d) 8.0 s
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Q) A sound wave has a frequency of 4 kHz and wavelength 30 cm. How long

will it take to travel 2.4 km? c = fA
(a) 2.0 s
(b) 0.6 s
(c) 1.0s
i Wavelength
(d) 8.0s bbb
<€ >
Velocity (v) = frequency | xwavelength) ' rovsh E = hf — e
= 4000% 0.3 m A
= 1200 m/s

Distance given = 2400 m
Time () = Distance (d)/Speed (V)
= 2400/ 1200 = 2.0 seconds.
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Q) An electric bulb is connected to a 110 V generator. The current is 0.2 A.
What is the power of the bulb?

(a) 0.22 W
(b) 2.2 W
(c) 22 W
(d) 220 W
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Q) An electric bulb is connected to a 110 V generator. The current is 0.2 A.
What is the power of the bulb?

(a)0.22 W A
(b) 2.2 W 24 A A
/a3 NANY/S3) KANAS O

(c) 22 W
(d) 220 W

Power = Voltage Current
Voltage = 110 V
Current=0.2 A

Thus, power = 1180.2

= 22 watt
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Q) The numerical ratio of displacement to distance for a moving object is

(a) always less than 1
(b) always equal to 1
(c) always more than 1

(d) equal or less than 1
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EXAMS

Q) The numerical ratio of displacement to distance for a moving object is
(a) always less than 1
(b) always equal to 1
(c) always more than 1

(d) equal or less than 1

Displacement is the shortest length between the starting and the
end pointing of a journey, whereas the distance is the actual
length of the path travelled.

Hence, the distance will always be equal to or greater than the
displacement. So, the ratio of displacement to distance will be
always less than or equal to 1, since denominator(distance) is
either greater than or equal to the numerator (displacement).
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EXAMS

Q) Four cars A, B, C and D are moving on a levelled road. Their distance versus time g
are shown in the adjacent figure. Choose the correct statement.
(a) Car A is faster than car D. C p
(b) Car B is the slowest.

(c) Car D is faster than car C.

Distance (m)—»

(d) Car C is the slowest.

Time (s) —>»
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Q) Four cars A, B, C and D are moving on a levelled road. Their distance versus time g

are shown in the adjacent figure. Choose the correct statement.

(a) Car A is faster than car D. C p
(b) Car B is the slowest.
(c) Car D is faster than car C.

(d) Car C is the slowest.

Distance (m)—»

Time (s) —>»

Speed is represented by the slope of distance
versus time graphs. B has the smallest slope,
and thus the lowest speed.
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Q) The ratio of speed to the magnitude of velocity when the body is moving in one

direction is

(a) Less than one
(b) Greater than one
(c) Equal to one

(d) Greater than or equal to one



CDS 2 2022PHYSICS MARATHON

EXAMS

Q) The ratio of speed to the magnitude of velocity when the body is moving in one
direction is
(a) Less than one
(b) Greater than one
(c) Equal to one
(d) Greater than or equal to one
When body is moving in one direction then
displacement and distance are equal in the

same time interval. So, the ratio of speed and
velocity isequal to one
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Q) Which of the following graphs is not possible?

O

Time Time

(@ 4 B A

Position
Velocity

d 4

>

(e)

Acceleration
Position

Time Time
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Q) Which of the following graphs is not possible?

(@ 4 b 4
g ] O
= g
2 c
~ >
> -
Time Time
c) A d 4
=
= o
5 S
; G
E =
[
N
» b
Time Time
Ans: (b)

We know thatit is not possibldor a single object to have two
values of velocity at the same time.
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Q) An object travels 20m in 5 sec and then another 40m in 5 sec. What is the average
speed of the object?
(a) 6 m/s
(b) 2 m/s
(c) 12 m/s
(d) O m/s
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Q) An object travels 20m in 5 sec and then another 40m in 5 sec. What is the average
speed of the object?
(a) 6 m/s
(b) 2 m/s
(c) 12 m/s
(d) O m/s

Average speed= (Total Distance)/(Total time)
=(20m + 40 m)/(5 sec + 5 sec)

=60 m/10 sec

=6m/s

The average speed of the object is 6m/s.
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Q) A wave completes 24 cycles in 0.8 s. The frequency of the wave is
(a) 30 Hz
(b) 24 Hz
(c) 36 Hz
(d) 8 Hz
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Q) A wave completes 24 cycles in 0.8 s. The frequency of the wave is
(a) 30 Hz
(b) 24 Hz
(c) 36 Hz
(d) 8 Hz

Frequency is the number of vibrations or waves in a second,
So, the frequency is 24/0.8 = 30 Hz
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Q) The frequency of sound waves can be expressed in
(a) Second
(b) Cycle
(c) Metre per second

(d) Cycle per second
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Q) The frequency of sound waves can be expressed in

(a) Second
(b) Cycle
(c) Metre per second

(d) Cycle per second

The Sl unit of frequency is Hz. One hertz means that an
event repeat once per secondnotherunit of frequency

Is Cycles per second.

We have the relation,

Time period = 1/frequency

As the unit of time period is second, the unit of frequency
can be expressed a5V
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Q) A boat is set into vertical Vibration by waves of speed 8 wisose crests are

5m apart. The Time period of vertical vibration of the boat is
(@)4ds

(b)2s

(c)1s

(d)0.5s
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Q) A boat is set into vertical Vibration by waves of speed 8 wisose crests are

5m apart. The Time period of vertical vibration of the boat is

(a)4ds

(b) 2's

(c)1s

(d)0.5s

We know speed = distance/time

And time = distance/speed

=5/5

= 1second
Here time is the time period of the wave.
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Q) When the vibrating object moves backwards, it creates a region of low pressure calle
(a) Refraction
(b) Reflection
(c) Rarefaction

(d) Retardation
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Q) When the vibrating object moves backwards, it creates a region of low pressure calle
(a) Refraction
(b) Reflection
(c) Rarefaction

(d) Retardation

The compressions are regions of high pressure whilearefactions are regions of
low pressure.

HP = Compression  LP = Rarefaction

HP HP HP
LR LP

HP HP
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Q) The phenomenon where a sound produced is heard again due to reflection is called

(a) Sound bounce
(b) Mirage
(c) An echo

(d) Interference
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EXAMS

Q) The phenomenon where a sound produced is heard again due to reflection is called
(a) Sound bounce
(b) Mirage
(c) An echo

(d) Interference

If we shout or clap near a suitable reflecting object such as a tall building or a
mountain, we will hear the same sound again a little later. This sound which we hear
calledan echo. Echoes are heard due to the phenomenon of Reflection of sound
waves.

Sound reflects back
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Q) The gravitational force causes
(a) Tides
(b) Motion of moon
(c) None of them
(d) Both (a) and (b)
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Q) The gravitational force causes
(a) Tides
(b) Motion of moon
(c) None of them
(d) Both (a) and (b)

IMPORTANCE OF UNIVERAL LAW OF
GRAVITATION :-

1) Force binds us to the earth

2) The motion of moon around the
earth

3) The motion of planets around the
sun

4) Tides due to the moon and the sun
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Q) ¢KS o6l ff Aa GKNR@yYy dzJs GKS OFfdS 2F W
(a) Zero
(b) positive
(c) negative

(d) negligible
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Q) ¢KS olff A& GKNRgY dzLlJz GKS @I fdzS 2F Wi

(a) Zero

(b) positive B QP— -

(c) negative o

(d) negligible a=—g Al d l
777777777777

When a ball is thrown up, the direction of g
which is downwards is opposite to the motion
of ball which is upwards. Henagjs negative.
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Q) The mass of the body on moon is 40kg, what is the weight of the body on the earth
(a) 240kg
(b) 392N
(c)240N
(d) 400kg
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Q) The mass of the body on moon is 40kg, what is the weight of the body on the earth
(a) 240kg
(b) 392N
(c)240N
(d) 400kg

We have mass of body on moon m = 40 kg.
We know that weight on earth is given by mass
X gravitational force

SqQqW=mxg
W =40x 9.8 mhk
W =392 N

So, weight on the earth is 392 N
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Q) The distance between two bodies becomes 6 times more than the usual distance. Tl

the F becomes
(a) 36 times
(b) 6 times

(c) 12 times
(d) 1/36 times
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Q) The distance between two bodies becomes 6 times more than the usual distance. il't
the F becomes
(a) 36 times
(b) 6 times
(c) 12 times
(d) 1/36 times

New force will be reciprocal of square of given new
distance. In the above guestion the distance becomes 6
times therefore, taking square of 6 and reciprocal it
which is 1/36. Hence the new force will becodi86

times the previous force.
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Q) ¢KS 9 NI KQa
(a) Wind
(b) Clouds
600 9 NI KQa
(d) Gravity

YFIySGAO FASER
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Q) ¢KS 9FNIKQa FFiYZ2ZALIKSNBE Aad KStR o0& GKS
(a) Wind
(b) Clouds
600 9FNIKQa YIFIIySGiAO FASER
(d) Gravity

The various atom of gases present in the earth atmosphere has masses and a gravi
force acts between theses atoms and earth.
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Q)

In a rocket, a large volume of gases produced by the combustion of fuel is allowed t
escape through its tail nozzle in the downward direction with tremendous speed and
makes the rocket move upward.

Which principle is followed in this taladf of the rocket?

(a) Moment of inertia

(b) Conservation of momentum

600 bSglz2yQa FANROG 1 g 2F Y2UA2Y
6RO bSgi2yQa g 2F ANIGDAGI GAZ2Y
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Q)

In a rocket, a large volume of gases produced by the combustion of fuel is allowed t
escape through its tail nozzle in the downward direction with tremendous speed and
makes the rocket move upward.

Which principle is followed in this taladf of the rocket?

(a) Moment of inertia

(b) Conservation of momentum

600 bSglz2yQa FANROG 1 g 2F Y2UA2Y
6RO bSgi2yQa g 2F ANIGDAGI GAZ2Y
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Q) Quantitative expression of force is given by:

o0l 0
00U
600

6RU

bSsil2y Qa
bSglu2y Qa
bSsil2yQa
bSgl2y Qa

aSO2yR tlg 2F YZ2UA2Yy O
GKANR 6 2F Y2UuA2y O
FANRG g6 2F Y2UA2Yy 0
fFr¢g 2F ANIGAGIOAZ2Y D
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Q) Quantitative expression of force is given by:

L0 bSglu2yQa aSO2yR (¢ 2F Y2UA2Y O
600 bSgl2yQa UKANR fl g 2F Y2U0A2Yy O
600 bSgiz2yQa FANRG (g 2F Y2UA2Yy O
6RO bSgia2yQa g 2F ANIGAGI GAZ2Y D

Newton's second law of motion.

Force can be calculated from Newton's second law
of motion which gives that force is the product of
mass and acceleration.
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Q) Find the time taken by a body of mass 16 kg to come to rest from a uniform velocity
maghnitude 10 m/s, when a force of 4N is applied continuously
(@) 20 s
(b) 30 s
(c)40 s
(d) 50 s
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Q) Find the time taken by a body of mass 16 kg to come to rest from a uniform velocity

maghnitude 10 m/s, when a force of 4N is applied continuously

(@) 20 s
(b) 30 s
(c) 40 s
(d) 50 s
Here u = 10 m/s, v = 0 m/s

( since the body comes to rest acceleration will be negative)
Now, v = U + at
or, 0=10 +[—i)t

4
or,t = 405
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Q) A batsman hits a cricket ball which then rolls on the ground. After covering a short
distance, the ball comes to rest. The ball slows to a stop because:
(a) the batsman did not hit the ball hard enough.
(b) velocity is proportional to the force exerted on the ball.
(c) there Is a force on the ball opposing the motion.

(d) there is no unbalanced force on the ball so the ball would want to come to rest
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Q) A batsman hits a cricket ball which then rolls on the ground. After covering a short
distance, the ball comes to rest. The ball slows to a stop because:
(a) the batsman did not hit the ball hard enough.
(b) velocity is proportional to the force exerted on the ball.

(c) there Is a force on the ball opposing the motion.

(d) there is no unbalanced force on the ball so the ball would want to come to rest

The ball slows down and comes to rest due to
opposing forces of air resistance and frictional
force on the ball opposing its motion.
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Q)

If the force acting on the body is zero. Its momentum is:
(a) Zero

(b) Constant

(c) Infinite

(d) None of the above
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Q)

If the force acting on the body is zero. Its momentum is:
(a) Zero
p=mv
(b) Constant If F=0
(c) Infinite S0, ma=0

Since mass cannot be zero
(d) None of the above gg =0
And a=(w)/t
O=(wu)/t
vV=u
Which means velocity is
constant
Hence, momentum is constant
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Q) The gravitational potential energy of an object is due to
(@) its mass
(b) its acceleration due to gravity
600 AlUa KSAIKU 0620S GKS SIFNIKQa adzNJFI
(d) All of the above.
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Q) The gravitational potential energy of an object is due to

(@) its mass

(b) its acceleration due to gravity

Vd N
(]

00 Alda KSAIKGI o620S (K SI NI KQ&a & dzNJF |
(d) All of the above.

The gravitational potential energy of an object
IS given bymgh (wherem is the mass of an
object ,gisits acceleration due to

gravity andh isits height above the earth
surface).



CDS 2 2022PHYSICS MARATHON

Q) The energy possessed by an oscillating pendulum of a clock is
(a) kinetic energy
(b) potential energy
(c)nuclearenergy

(d) mechanical energy
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[E=HE

EXAMS

Q) The energy possessed by an oscillating pendulum of a clock is

(a) kinetic energy
(b) potential energy
(c) nuclear energy

(d) mechanical energy
@

_ C
P.E. = mgh H Q‘

KE.=0 N_____ ::11=-~‘- ——————————— ¢ —’-’-’ ----t. K E =0
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Q) A child on a skateboard is moving at a speed of 2m/s. After a force acts on the child,

speed is 3m/s. What can you say about the work done by the external force on the c

(a) positive work was done
(b) negdive work was done
(c) zerowork was done

(d) infinite work was done
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Q) A child on a skateboard is moving at a speed of 2m/s. After a force acts on the child,
speed is 3m/s. What can you say about the work done by the external force on the c
(a) positive work was done
(b) negdive work was done
(c) zerowork was done

(d) infinite work was done

Given,v,=2 m/s,v,=3 m/s

Since the child is in motion, he will have a kinetic enerdyet)/2, which

will be increased after an application of force by an external agent on him.
Now, Applying work energy theorem ,

Work done by the external force onthech#dad v -auv
Which will be positive.
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Q) Mike applied 10N of force over 3m in 10seconds. Joe Applied the same force over tf
same distance in one minute. Who did more work?
(a) both did the same work
(b) both did zero work
(c) Mike
(d) Joe
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Q) Mike applied 10N of force over 3m in 10seconds. Joe Applied the same force over tf

same distance in one minute. Who did more work?

(a) both did the same work ~ ForMike
Applied force F = 10 NV

(b) both did zero work Displacement d — 3 m

(C) Mike Therefore, work done by Mike Wagike = Fd = 10 N x 3'm
=30J

(d) Jose For Joe:
Force ' =10 N

Displacementd = 3 m

Therefore, work doneby Joe W;,. =10 N x 3m =30J

Therefore, the work done is the same.
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Q) Work done by tension in the string when a ball tied to a string is being whirled aroun
In a circle is
(a) ension does no work at all
(b) tension does negative work
(c)tension does positive work

(d) tension does infinite work
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Q) Work done by tension in the string when a ball tied to a string is being whirled aroun
In a circle is
(a) tension does no work at all
(b) tension does negative work
(c)tension does positive work

(d) tension does infinite work

The string and tangent of the circle will be
perpendicular. Henceayork done is zero
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Q) In a house 5 bulbs of 25 W are used for 6 hours a day. Then the expenditure for

2YVS Y2YOK SAGK OGKS NXGS 27 Mdp LIS N.
ol v HH®p
O0U 00 DT P
600 OT ®dHp

6RO no®dHD
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Q) In a house 5 bulbs of 25 W are used for 6 hours a day. Then the expenditure for

2YVS Y2YOK SAGK OGKS NXGS 27 Mdp LIS N.
é I 0 Give-n'h_

o i\]umber of bulbs, N=23
OO0 ( © Power,P=25W

= Total power, P= 5%25=120W
o ltis given in the that, the bulbs are used for 6 hours for 30 days.

o Ovu ( « Therefore, T=30*6
Lo~ . = 180 hours
(0) R U [ o The total electrical energy consumption for the month is as follows:
= Total Consumption, E= P *T
. =125*180
. = 22500 Wh

]

Which is equal to E = 22.5 kWh (dividing by 1000 to convert W to kW)
The cost of energy per unit is given as Rs 1.5 per unit.
Therefore, total cost of electricity will be 22.5*1.5=Rs 33.75

]

]
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Q) When a 2A current flows in 3 ohm resistance for 10 seconds then the electrical
energy spent is given by

(a) 120 J
(b) 60 J

(c) 600 J
(d) 180 J
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Q) When a 2A current flows in 3 ohm resistance for 10 seconds then the electrical
energy spent is given by

(a) 120 J
(b) 60 J
(c) 600 J

(d) 180 J

Current, 1=2A

Resistance, R= 3o0hm

Time, t=10sec

Electrical Energy, E = Pt
=PRt
=223x10
=120 J
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Q) A wire of length | having resistivitycut into half of its length, then the resistivity
of the wire is

(@) /2
(b)

(c) 2°
(d) 4~
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Q) A wire of length | having resistivitycut into half of its length, then the resistivity

of the wire is
(@) /2

(b)

(c) 2°

(d) 4~

Definition it is defined as the resistance of material havir
specific dimensions

Formula "= RA/L

Sl unit ohmmeter

Symbol

Dependence | Temperature

H

EXAMS
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Q) Letan electric current of 1.5 A flow through an incandescent lamp in a circuit.
What is the amount of charge that flows through it in 10 ms?

(a) 0.015 C
(b) 0.15C
(c)1.5C
(d) 15C
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Q) Letan electric current of 1.5 A flow through an incandescent lamp in a circuit.
What is the amount of charge that flows through it in 10 ms?

(a) 0.015 C
(b) 0.15C
(c)1.5C
(d) 15C

I=15A
T=10ms=10x1®s
1=QIT

Q=IT
Q=1.5x10x16
Q=0.015 Coulomb
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Q) One horsepower is equal to
(a) 736 watts
(b) 746 watts
(c) 748 watts
(d) 756 watts
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Q) One horsepower is equal to

(a) 736 watts
(b) 746 watts
(c) 748 watts
(d) 756 watts

Power

The horsepower, hp, is another unit

of power that is sometimes used.

| hp = 746 watts
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Q) The defect of vision in which the person is able to see distant object distinctly but
cannot see nearby objects clearly is called
(a) shortsightedness
(b) Myopia
(c) Hypermetropia
(d) All above



CDS 2 2022PHYSICS MARATHON

Q) The defect of vision in which the person is able to see distant object distinctly but
cannot see nearby objects clearly is called
(a) shortsightedness
(b) Myopia
(c) Hypermetropia
(d) All above

Hypermetropia

Farsightedness, also known as hyperopia, is a condition of
the eye in which light is focused behind, instead of on, the
retina. The person affected by hypermetropia cannot see
nearby objects distinctly but can see distant objects clearly.
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Q) The ability of eye lens to adjust its focal length to form a sharp image of the objec
at varying distances on the retina is called
(a) Power of observation of the eye
(b) Power of adjustment of the eye
(c) Power of accommodation of the eye

(d) Power of enabling of the eye
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Q) The ability of eye lens to adjust its focal length to form a sharp image of the object
at varying distances on the retina is called
(a) Power of observation of the eye
(b) Power of adjustment of the eye
(c) Power of accommodation of the eye

(d) Power of enabling of the eye

The ability of the eye lens to adjust its focal length is
calledpower of accommodation. This is done by thiegary
muscledy changing the focal length of eye lens.
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EXAMS

Q) Myopia and hypermetropia can be corrected by
(a) Concave and plaramnvex lens
(b) Concave and convex lens
(c) Convex and concave lens

(d) Planeconcave lens for both defects.
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EXAMS

Q) Myopia and hypermetropia can be corrected by
(a) Concave anglanc-concave lens
(b) Concave and convex lens
(c) Convex and concave lens

(d) Planeconcave lens for both defects.

Hypermetropia /\
—_

Correction: Convex lens

Myopia

Yy

Y
v
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Q) The defective eye of a person has near point 0.5 m and far point 3 m. The power

for corrective lens required for

(1) reading purpose and

() seeing distant objects, respectively are:
(a) 0.5 D and +3D

(b) +2D and1/3D

(c)¢ 2D and +13D

(d) 0.5 D an€B8.0D
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EXAMS

Q) The defective eye of a person has near point 0.5 m and far point 3 m. The power

for corrective lens required for
_ _ For reading purpose
(1) reading purpose and u=-25cm,v=05m=-50cm, f=7P=7
I 1 1

. e . . . . : 1 P — - =
(i) seeing distant objects, respectively are Using, 7Ty W50 Z25 50

(a) 0.5 D and +3D . Pp= J&m}zlﬂﬂx%=+2[}
cm

(b) +2D and1/3D For distant objects

(c)¢ 2D and +13D u=oco,v=—3m,f=2P="

(d) 0.5 D an€é8.0D 1 1 1 _ 1 1 1
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Q) The image formed on the retina of the human eye is
(a) virtual and inverted
(b) real and inverted
(c) real and erect

(d) virtual and erect
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EXAMS

Q) The image formed on the retina of the human eye is
(a) virtual and inverted
(b) real and inverted
(c) real and erect

(d) virtual and erect

The image formed on the retina of the human eye is real and inverted.

Retina Brain

Human Eye




CDS 2 2022PHYSICS MARATHON

Q) Anobjectis placed 10 cm in front of a lens. The image formed is real, inverted an
of same size as the object. What is the focal length in nature of the lens?

(a) 5 cm, converging
(b) 10 cm, diverging
(c) 20 cm, converging

(d) 20 cm, diverging
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Q) Anobjectis placed 10 cm in front of a lens. The image formed is real, inverted an
of same size as the object. What is the focal length in nature of the lens?

(a) 5 cm, converging cmv:x
(b) 10 cm, diverging - -
(c) 20 cm, converging J o e oF

2F" F’ C 2 ‘?' B’
(d) 20 cm, diverging S \/ J

Al
Image
= 2t * (Real, inverted
10cm = 2f and same size

as the object)
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Q) Focal length of a concave mirror is 6 cm. If the object is at distance 4cm from the
focus, then the position of the image w.r.t. the focus is

(a) 9 cm
(b) 4 cm
(c) 8 cm
(d) 6 cm
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Q)Focal length of a concave mirror is 6 cm. If the object is at distance 4cm from the
focus, then the position of the image w.r.t. the focus is

(a) 9 cm
(b) 4 cm

(c) 8 cm
(d) 6 cm

4cm 6Ccm

Ifx, and x, are distances of the object and
image from focus then focal length,

I =4/XiXg =Xy =—=—=9cm.
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Q) A 10 mm long awl pin is placed vertically in front of a concave mirror. A5 mm long

Image of the awl pin is formed at 30 cm in front of the mirror. The focal length of
this mirror is

(a)-30 cm
(b)-20 cm
(c)-40cm

(d)-60 cm
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Q) A 10 mm long awl pin is placed vertically in front of a concave mirror. A5 mm long
Image of the awl pin is formed at 30 cm in front of the mirror. The focal length of

this mirror is v =-30cm
Magnifying factor (m) = m/u = -y/x
(a) -30 cm » vy =Image height
(b) _20 cm » X = Object’s height
m =-5/10
(C) 40cm Since m = v/u
-5/10 =v/u
(d) -60 cm -5/10 = (-30)/u
-~ u=60cm

Since object distance is always negative, so u =-60cm
Apply mirror formula as

(/) +(1/u)y =1/1

1/(-60)+1/(-30) = 1/f

-1/60 - 1/30 = 1/f

-90/1800 = 1/f

1/(-20)=1/for
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Q) Under which of the following conditions a concave mirror can form an image
larger than the actual object?

(a) When the object is kept at a distance equal to its radius of curvature
(b) When object is kept at a distance less than its focal length
(c) When object is placed between the focus and centre of curvature

(d) When object is kept at a distance greater than its radius of curvature
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Q) Under which of the following conditions a concave mirror can form an image
larger than the actual object?

(a) When the object is kept at a distance equal to its radius of curvature
(b) When object is kept at a distance less than its focal length
(c) When object is placed between the focus and centre of curvature

(d) When obiect is kept at a distance dreater than its radius of curvature
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Q) Under which of the following conditions a concave mirror can form an image
larger than the actual object?

(c) When object is placed between the focus and centre of curvature

i_ ::'
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Q) The diagrams showing the correct path of the ray after passing through the

(a) Il and Ill only
(b) I and Il only
(c) I, Il and NI
(d) I, Il and IV
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Q) The diagrams showing the correct path of the ray after passing through the

(b) I and Il only

(a) Il and Il only r”lR
v
A

() 1, I and IIl e

(d) 1, Il and IV B
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Q) In India, the potential difference between live wire and neutral wire is
(a) 240 V
(b) 250 V
(c) 280 V
(d) 220 V
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Q) In India, the potential difference between live wire and neutral wire is

(a) 240 V

(b) 250 V | T

(c) 280 V i

(d) 220 V : €9 €9 €9
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Q). & 02y@SYyuAz2ysX UKS YIIYySGAO FTASER f A
XXXXX LRt So
(a) south, north

(b) north, south
(c)east, west

(d) west. east
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Q). & 02y@SYyuAz2ysX UKS YIIYySGAO FTASER f A
XXXXX LRt So
(a) south, north

(b) north, south
(c)east, west

(d) west. east

The direction of the magnetic field is taken to
be thedirection in which a north pole of the
compass needle moves insideTiherefore, it is
taken by convention that the field lines emerge
from north pole and merge at the south pole.
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Q) A coil of many circular turns of insulated copper wire wrapped closely in shape of
a cylinder is called a

(a) Bar magnet
(b) Horseshoe magnet
(c) solenoid

(d) None of the above
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Q) A coil of many circular turns of insulated copper wire wrapped closely in shape of

a cylinder is called a
(a) bar magnet

(b) horseshoe magnet
(c) solenoid

(d) none of the above

Solenoid

I L
. L1 ek

Solenoid

———

)

+I._

PRy
1*}

I I
Battery Key

Magnetic field of solenoid
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Q) The difference between the direct current and alternating current is that the direct
OdzNNBY i Ff26a Ay XXXXX RANBOUAZYZ 6K
direction periodically.

(a) one, reverses
(b) two, reverses
(c) many, distort

(d) None of the above
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Q) The difference between the direct current and alternating current is that the direct
OdzNNBY i Ff26a Ay XXXXX RANBOUAZYZ 6K
direction periodically.

(a) one, reverses
(b) two, reverses
(c) many, distort

(d) None of the above

Direct current alwaysflows in one direction but the alternating
current reversesits direction periodically Thefrequencyof ACin
India is 50 Hz, and, in each cycle, it alters direction twice.
Therefore ACchangedirection2x50=100timesin one second
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Q) At the centre of current carrying loop the magnetic field appears to be
(a) a straight line
(b) parabolic in nature
(c) can be both

(d) none of the above
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Q) At the centre of current carrying loop the magnetic field appears to be

(a) a straight line

magnetic field circular loop

(b) parabolic in nature e _———carrying current

(anticlockwise)

(c) can be both

(d) none of the above agnetic field

lines

\ i (clockwise)
current |

battery
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Q) Which is the most popular kitchen fuel in India?
(a) LPG
(b) Kerosene
(c)Coal
(d) Firewood
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Q) Which is the most popular kitchen fuel in India?

(a) LPG
(b) Kerosene
(c)Coal
(d) Firewood

HOW INDIANS COOK

Percentage of households with different types of fuel (%)

LPG & Firewood, chips and crop residue M Dung cake
M Others M No cooking arrangement (do not cook)

48.3 86.6 61.4
0.6 1.8
o Ruralv o Urban L Total
& "l “au
1 u1~ll ‘ H 34
| .3.2_/ L‘O— 56 1.8 /3.8

Note: The survey was conducted between July and December 2018

Source: National Statistical Office's 76th round survey on drinking water, sanitation,

hygiene and housing conditioninIndia

EXAMS
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Q) Which method is used to produce electricity in hydroelectric power plant?
(a) By boiling the water to produce steam
(b) By ionizing wate
(c) By running dynamo by kinetic energy

(d) Any of the above
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Q) Which method is used to produce electricity in hydroelectric power plant?

(a) By boiling the water to produce stean eeneraror Raises River Level
Turned by the Brnnt::l:rmpnf

Turbine - Produces

(b) By ionizing wate Electrical Energy

(c) By running dynamo by kinetic energy_1; EV“‘E"
(d) Any of the above
By running dynamo, the kinetic energy of

water is used to produce electricity in hydro
electric power plant.
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Q) Which of the following is a component of bjas?
(a)Methane
(b) LPG
(C)CNG
(d) Hydrogen sulphide
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Q) Which of the following is a component of bjas?
(a) Methane
(b) LPG
(C)CNG
(d) Hydrogen sulphide
Biogas comprises primarigethane (Ck) and carbon

dioxide (CQ) and may have small amounts of hydrogen
sulphide (HS), moisture and siloxanes.
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Q) Which of the following is normally used in solar cookers for trapping solar energy~
(a)Solar panels
(b) Silicon cells
(c)Mirrors

(d) Any of above



CDS 2 2022PHYSICS MARATHON L]

EXAMS

Q) Which of the following is normally used in solar cookers for trapping solar energy~

(a)Solar panels

. Reflector
(b) Silicon cells ( plane mirror)
(c) Mirrors
Sunlight
(d) Any of above
Glass sheet

cover
( plane mirror)

Lnner metal
Thermocol (0} ¢
(insulator) (painted black)

Solar Cooker



CDS 2 2022PHYSICS MARATHON

Q) In which of the following kinetic energy is converted into electrical energy?
(a) Tidal energy
(b) Hydro energy
(c)Wind energy
(d) All of these
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Q) In which of the following kinetic energy is converted into electrical energy?
(a) Tidal energy
(b) Hydro energy
(c)Wind energy
(d) All of these

Tidal energy: The energy is obtained from the tides converted into the electrical
energy. Here, the kinetic energy of the tides is converted into the electrical
energy.

Hydro energyThe water is stored at some height. Then, the water is made to fall
on the turbine. Here, the kinetic energy gets converted into the electrical energy.
Wind energy: In the windmill, the kinetic energy of the wind is converted into

the mechanical energy. Then, the mechanical energy is converted into the
electrical energy.

Therefore, the correct option is (D).
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Q) Which one of the following colours may be obtained by combining green and red
colours?

(a) Blue

(b) Magenta
(c) Pink

(d) yellow
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Q) Which one of the following colours may be obtained by combining green and red
colours?

(a) Blue RGB

(b) Magenta
(c) Pink

(d) yellow e
Magneta
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Q) A cyclist bends while taking turn in order to
(a)provide required centripetal force
(b) reduce apparent weight
(c)reduce speed

(d) reduce friction
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Q) A cyclist bends while taking turn in order to
(a) provide required centripetal force
(b) reduce apparent weight
(c)reduce speed

(d) reduce friction

(i) the component R sin 8, acting towards the centre of the curve providing necessary centripetal force for circula

(ii) the component R cos 6, balancing the weight of the cyclist along with the bicycle.
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Q) Acar is moving on a horizontal road may be thrown out of the road in taking a turr
(a)due to the lack of proper centripetal force
(b) due to the rolling frictional force between the tyre and road
(c)due to the reaction of the ground

(d) by the gravitational force
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Q) Acar is moving on a horizontal road may be thrown out of the road in taking a turr
(a)due to the lack of proper centripetal force
(b) due to the rolling frictional force between the tyre and road
(c)due to the reaction of the ground Path of Inertia
(d) by the gravitational force

When an object takes a turn two forces come to act.
1. centripetal force

2. centrifugal force Center of Path of car
Centripetal force acts inward (towards tieentre of the Rotation

circular turn). This is provided by the frictional force.
When the speed is large, required centripetal force to
stay in the circular path increases. But friction is unable
to provide large centripetal force and hence the body is
thrown outwards.
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Q) Lubrication reduces friction because
6" 0 UKS NBfFIALGS Y2U0A2Y A&
(b) laws of limiting friction are not applicable.
(c) lubricant molecules act as ball bearings.

(d) none of the above.
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Q) Lubrication reduces friction because
6" 0 UKS NBfIFIUAGDBS Y2UA2Y Aad 0S0U6SSYy
(b) laws of limiting friction are not applicable.
(c) lubricant molecules act as ball bearings.

(d) none of the above

The lubricants spread over the irregularities on the surface that makes the contac
So, the relative motion is between the liquid and solid reduces the friction.

Surface of
one object

. . < i
/~<—Without ol \ YU\ €—Layerofol

‘.I \ //_\‘ /—\-__,___/—\ !
Surface of i i
another object g

Two rubbing surfaces A layer of oil separates
when no oil is present the two rubbing surfaces a
between them little and reduces friction
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Q! aldStftAGSQa LISNAZ2R AYy | OANDdzf I NJ 2
6Fr0 tflySiQa YI aa
600 tflySiQa NI RAdz
600 {lFUGSttAGSQa YI aa
(d) All the mentioned
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Q! aldStftAGSQa LISNAZ2R AYy | OANDdzf I NJ 2
6Fr0 tflySiQa YI aa
600 tflySiQa NI RAdz
600 {FGStftAGSQAa YI aa
(d) All the mentioned

3

T =2

GM
I aFaSttA0SQa LISNAZ2ZR AY | OANDdz | N 2
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Q) In a gravitational field, at a point where the gravitational potential is zero
(a)the gravitational field is necessarily zero

(b) the gravitational field is not necessarily zero
(c)nothing can be said definitely about the gravitational field

(d) none of these
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Q) In a gravitational field, at a point where the gravitational potential is zero

(a)the gravitational field is necessarily zero
(b) the gravitational field is not necessarily zero
(c)nothing can be said definitely about the gravitational field

(d) none of these

At a point where the gravitational potential is zero it is not necessary that the
gravitational field is also zero because at Infinity gravitational potential is zero
but gravitational field is not.
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Q) The mean radius of the earth is R, its angular speed on its own @@ sthe

acceleration due to gravity at earths surface is g. The cube of the radius of the ork
a geaostationary satellite will be

(@rg/¥
(b) R%¥7 g
(c) RGs2

(d) R2g A2
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Q) The mean radius of the earth is R, its angular speed on its own @@ sthe

acceleration due to gravity at earths surface is g. The cube of the radius of the ork
a geaostationary satellite will be

2 GM
(a) R2g /¥ mre? — rﬂm
(b) R2¥9 g
GM
(c) RGy2 = 1®? = IT
(d) R2g /v2 3_GM _GM R’
== w2  R2 @2
RE
SP=g

02
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Q) If the distance between the earth and the sun were half its present value, the
number of day in a year would have been

(a) 64.5
(b) 129
(c) 182.5
(d) 730
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Q) If the distance between the earth and the sun were half its present value, the
number of day in a year would have been

(@) 64.5 According to Kepler's law of period
(b) 129 O (R (RYT (g R
(©) 182.5 T, \R Ry/2 TP 2
(d) 730 —@ =2
_ Ty _ 365
Tg—z'\/i Zﬁ d&}’S

= 129 days
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Q) The masses of two planets are in the ratio 1 : 2. Their radii are in the ratio 1 : 2.
The acceleration due to gravity on the planets are in the ratio.

(@)l:2
(b)2:1
(c)3:5
(d)5:3
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Q) The masses of two planets are in the ratio 1 : 2. Their radii are in the ratio 1 : 2.
The acceleration due to gravity on the planets are in the ratio.

(a) 1:2 Acceleration due to gravity on earth is given by
| o= G
(b)2:1 S R
(c)3:5 ore %
(d)5:3
Hence, ? = M—E x (%)2 @)
Given, —* < dRﬁ 1
Mp, 2 Re, 2

Substituting the given value in Eq. (i), we get

2
%:1}{ g =g
g, 2 A\l 1

C.8p g, =201
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Q) The work done in increasing the size of a soap film from 10 cm x 6 cm to 10 cm X
cmis 3 x 18J. The surface tension of the film is
(@) 3 x 16° N/m
(b) 11 x 16 N/m
(c) 6 x 16 N/m
(d) 1.5 x 16 N/m
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Q) The work done in increasing the size of a soap film from 10 cm x 6 cm to 10 cm X

cmis 3 x 18J. The surface tension of the film is

a) 3 x 16 N/m
( ) The surface tension acts on both faces of the film. Thus the change in area of
(b) 11 x 1 N/m both the surfaces is to be considered.

( ) 6 1@ N/ AA =2 x[(0.1 x [}_111113)_(0_1 X 0.061112)] — 102m2

(d) 1.5 x 16 N/m Work done=T x AA
W 3x107%]

= Surface tension, T = — = =3.0% 107N
urface tension, A o 1 /m
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Q) Myopia is a defect in human vision where an image of a
(a) nearby object is focused beyotae retina.

(b) nearby object is focused before thetina.

(c) distant object is focused before thetina.

(d) distant object is focused beyotie retina.
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Q) Myopia is a defect in human vision where an image of a
(a) nearby object is focused beyotae retina. Myopia - defect and correction

(b) nearby object is focused before thetina.

(c) distant object is focused before thetina.

(d) distant object is focused beyotie retina. T

Near sightedness (myopia) i€E@mmon vision condition in
which you can see objects near to you clearly, but objects
farther away are blurry.
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Q) A beaker of radius 15 cm is filled with a liquid of surface tension 0.075 N/m. Force
across an imaginary diameter on the surface of the liquid is

(@) 2.25 x 1&N
(b) 1.5 x 1& N
(c) 0.075 N

(d) 0.225 N
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Q) A beaker of radius 15 cm is filled with a liquid of surface tension 0.075 N/m. Force
across an imaginary diameter on the surface of the liquid is

(a) 2.25 x 1@ N
(b) 1.5 x 18N
(c) 0.075 N

(d) 0.225 N

Surface tension =0.0/5 N/m, diameter = 30 cm = 0.30 m.
Force = 0.075 x 0.30 = 0.0225N = 2.25 x 107 °N
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Q) Liquid pressure depends upon
(a) height of the liquid column
(b) directions
(c) shape of the liquid surface

(d) area of the liquid surface
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Q) Liquid pressure depends upon
(a) height of the liquid column
(b) directions
(c) shape of the liquid surface

(d) area of the liquid surface

The pressure exerted by a liquid depends on:
A density of the liquid

A acceleration due to gravity

A height of the liquid column

It doesn't depend on area or shape of the liquid
surface; nor on volume of the liquid.
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Q) The radii of two wires of a same material are in ratio 2 : 1. if the wires are stretche
by equal forces, the ratio of stresses produced in them will be

(@)2:1
(b)4:1
(c)l1:4
(d)1:2
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Q) The radii of two wires of a same material are in ratio 2 : 1. if the wires are stretche
by equal forces, the ratio of stresses produced in them will be

@2:1 _F
stress—g

(b) 4 : 1

(c)1:4 izi:%

(dy1:2 S 5 A
-2~
Sz I 2
Sq 1
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Q) Tyndall effect is a phenomenon of
(a) scattering of light by the colloidaarticles

(b) refraction of light by the colloidglarticles
(c) dispersion of light by dust particles
(d) refraction of light by dust particles
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Q) Tyndall effect is a phenomenon of
(a) scattering of light by the colloidaarticles

(b) refraction of light by the colloidglarticles
(c) dispersion of light by dust particles
(d) refraction of light by dust particles

Tyndall effect, also called Tyndall phenomenon, scattering of a beam of light
by a medium containing small suspended patrticles. For e.g., smoke or dust
iIn a room, which makes visible a light beam entering a window
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Q) The property of a body by virtue of which it tends to regain its original size and sh:
when the applied force is removed is called

(a) Elasticity

(b) plasticity

(c) rigidity

(d) compressibility
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Q) The property of a body by virtue of which it tends to regain its original size and sh:
when the applied force is removed is called

(a) Elasticity
(b) plasticity

(c) rigidity
(d) compressibility

» Elasticity: The ability of materials to return to their original shape after a
deforming is called elasticity.

e Plasticity: The property due to which the material didn't return to its initial
position after deformation is called plasticity.

e Viscosity: The relative motion between different layers of liquid or gases is
opposed by a force, which is known as the Viscous force and this property is
known as Viscosity.
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Q) Substances which can be stretched to cause large strains are called
(a) brittle
(b) ductile
(c) plastic

(d) elastomer
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Q) Substances which can be stretched to cause large strains are called
(a) brittle
(b) ductile
(c) plastic

(d) elastomer

Substances which can be stretched to cause large strains are called elastomers.
e.g., tissue of aorta, rubber etc.
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Q) Shearing stress change
(a) length
(b) breadth
(c) shape

(d) volume

of the bodly.
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Q) Shearing stress change

(a) length
(b) breadth
(c) shape

(d) volume

—

h

1

Initial State Shear Stress

of the body.
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some angle with the horizontal.
(a) twice
(b) thrice
(c)equal
(d) half

'Y R

GAYS

21



CDS 2 2022PHYSICS MARATHON

Q) ¢AYS 2F | aosSyu |yR UAYS 27

some angle with the horizontal.

(a) twice
(b) thrice
(c)equal
(d) half

During ascent

g=9.8

t, = time taken for ascent, u = Initial velocity, v = Final velocity
Therefore,

t,= (vG u)/-g

t,;= (Oqu)/g

t,=ulg

During descent

g=9.8

- EEZ[,.,
ol/t=0 i

0 :
o Sl 1o
i < R= Y 5;1 24
The trajectory of a projectile showing

the maximum height and the horizontal range.

u = Initial velocity (0), v = Final velocitystTime taken for the descent

Therefore,
t,=(vqu)lg
t,= (vgo)/g
t,=vlg

The velocity with which the body is thrown = The velocity with which the

body hits the ground.
Therefore,
u/g = v/g

Thus, {is equal to § or, the time of ascent is same as the time of descent.
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Q) The angle between centripetal acceleration and tangential acceleration is?
(a) 180
(b) @
(c) 90
(d) 45
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Q) The angle between centripetal acceleration and tangential acceleration is?
(a) 180
(b) @
(c) 90
(d) 45

Centripetal acceleration is towards the center /
and tangential acceleration is along the tange AN L
of the circle. So, the angle between both the
accelerations 190°.
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Q) If® H Hndd
H
a)?
I_U
b)?

I_U
c)?

d) None of these

¢ U HUT@hen the unit vector alongP+ 8 is
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Q) f® H H@ndd ¢ H HiT@hen the unit vector alongP+ 8 is

IfA = f+f+}?and§= 25—f+4§thenﬁ+§=3§+5§
Now, unit vector along 3i + 5k

b HU ~ axi+ayj‘+azﬂ
’511..{3+slj'r2~i~slz2
c) HU _ 3i+5k
V V32457
_ 3{+5k

d) None of these /32
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Q) Two vectors A and B lie in a plane, a third vector C lies outside this plane, the sun

these vectors A + B + C can
(a) never be zero

(b) be zero

(c) Both

(d) None of these
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Q) Two vectors A and B lie in a plane, a third vector C lies outside this plane, the sun
these vectors A + B + C can
(a) never be zero
(b) be zero
(c) Both
(d) None of these

Let the vectors liein X — Y plane.

We can write the vectors as A = A&+ A% and B=B.&+ By¥

Vector C lies outside the plane, so € =C &+ Cp+C.2

Weget A+B+C=(A,+B,+Ct+(A, +B, +C9+C,2

We can have some values such that the value of (A, + B, + C,) can be zero and

(A, + By + C;) can be zero. But C;, can not be zero as it is given that C lies

outside the plane.
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Q) A body goes round the circumference of a circle of radius 3 m with an angular
velocity of 2 rad/s. Its centripetal acceleration is
(a) 3 m/s?
(b) 1.5 m/s?
(c) 6 m/s?
(d) 12 m/s?
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Q) A body goes round the circumference of a circle of radius 3 m with an angular
velocity of 2 rad/s. Its centripetal acceleration is
(a) 3 m/s?
(b) 1.5 m/s?
(c) 6 m/s?
(d) 12 m/s?

Centripetal acceleration = P
a.=3 X (2 =12m/s
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Q) According to the new cartesian sign convention which one of the following is
correct in respect to the formula - —where symbols have their usual
meanings?

(a) It applies only to spherical mirrors
(b) It applies only to spherical lenses

(c) It applies to spherical mirrors as well as spherical lenses

(d) It is an invalid formula
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Q) According to the new cartesian sign convention which one of the following is
correct in respect to the formula - —where symbols have their usual

meanings?
Mirror Vs Lens

(a) It applies only to spherical mirrors

(b) It applies only to spherical lenses ) I

(c) It applies to spherical mirrors as well as spherical lensgs™ R

(d) It is an invalid formula ( .
MirrorFormuIa:%+%=; Lens Formula: %_;1:;
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Q) Which one of the following statementsnst correct for light rays?
(a) Light travels at different speeds in different media

(b) Light travels at almost 300 million meters per second in air
(c) Light speeds down as it leaves of water surface and enters the air

(d) Light speeds up as it leaves a glass surface and enters the air
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Q) Which one of the following statementsnst correct for light rays?
(a) Light travels at different speeds in different media

(b) Light travels at almost 300 million meters per second in air
(c) Light speeds down as it leaves of water surface and enters the air

(d) Light speeds up as it leaves a glass surface and enters the air

More dense Less dense
medium medium

Light travels faster
and bends AWAY
from the normal
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Q) Light waves are incident on an-gllass boundary. Some of the light waves are
reflected and some are refracted in the glass. Which one of the following
properties is the same for the incident wave and the refracted wave?

(a) Speed

(b) Direction
(c) Brightness
(d) Frequency
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Q) Light waves are incident on an-gllass boundary. Some of the light waves are
reflected and some are refracted in the glass. Which one of the following
properties is the same for the incident wave and the refracted wave?

(a) Speed
(b) Direction

Changing Media

A= —
(c) Brightness f
fast  Tvi | val slow
(d) Frequency N P NP "AVAYAVAVAVAVAV
fi £
TAr | A2l
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Q) If aray of light enters from a rarer medium to denser medium at zero angle of
Incidence, it would

(a) reflect back

(b) go straight

(c) turned towards right
(d) bend at 458
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Q) If aray of light enters from a rarer medium to denser medium at zero angle of
incidence, it would Un-deviated light ray

(a) reflect back

(b) go straight
(c) turned towards right
(d) bend at 458
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Q) The magnetic field lines inside a current carrying long solenoithdahe form of
(a) Ellipse
(b) Parabola
(c) Hyperbola

(d) parallel straight lines
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Q) The magnetic field lines inside a current carrying long solenoithdahe form of

(a) Ellipse I\-'iagneficFielc{

(b) Parabola

(c) Hyperbola ‘G):«é,'r?-f‘ __.é ggg;a 9‘} Magnetic field lines
(d) parallel straight lines A’\\;/‘EVEW’VW _f‘?f‘f;‘;‘i prrelales

One end of the solenoid behaves as a magnetic North pole, while the other behave:

the South pole. The field lines inside the solenoid are in the form of parallel straight
lines.
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Q) According to Fleming's riglitand rule, if the forefinger indicates the direction of
magnetic field in thumb show the direction of motion of conductor, then the
stretched middle finger will predict the direction of

(a) force acting on the conductor
(b) electric field
(c) induced current

(d) current
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Q) According to Fleming's riglitand rule, if the forefinger indicates the direction of
magnetic field in thumb show the direction of motion of conductor, then the
stretched middle finger will predict the direction of

(motion of the
conductor)

(a) force acting on the conductor Thumb T

(b) electric field
(c) induced current

(d) current Forefnger

(Magnetic €—
field)

Right Hand

Centre finger
(Induced Current)
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Q) Imagine a currentarrying straightonductor with magnetic field dines in ant
clockwise directionThen the direction of current determined by

(a) the RightHand Thumb rule and it would be in the downwalicection.
(b) the LeftHand Thumb rule and it would be in the downward direction.
(c) the RightHand Thumb rule and it would be in the upward direction.

(d) the LeftHand Thumb rule and it would be in the upward direction.
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Q) Imagine a currentarrying straightonductor with magnetic field dines in ant
clockwise directionThen the direction of current determined by

(a) the RightHand Thumb rule and it would be in the downwalicection.
(b) the LeftHand Thumb rule and it would be in the downward direction.
(c) the RightHand Thumb rule and it would be in the upward direction.

(d) the LeftHand Thumb rule and it would be in the upward direction.

The righthand thumb rule is used to find the
direction of the magnetic field around a current
carrying a straightonductor. Thus, a currefgarrying
straight conductor with the magnetic field of lines in
the anticlockwise direction would be in the upward
direction according to the rightandthumb rule.
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Q) The device used to produce electcuarrent is known as
(a) Motor

(b) Generator
(c) Ammeter

(d) galvanometer
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Q) The device used to produce electcuarrent is known as
(a) Motor

(b) Generator
(c) Ammeter

(d) Galvanometer
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Q) Choose the incorrect statements from the following regarding magnetic lines of fie
(a) the direction of magnetic field at a point is taken to be the direction in which th
north pole of a magnetic compass needle points
(b) magnetic field lines are closed curves
(c) if magnetic field lines are parallel and equidistant, they represent zero field
strength
(d) relative strength of magnetic field is shown by the degree of closeness of the f

liInes
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Q) Choose the incorrect statements from the following regarding magnetic lines of fie
(a) the direction of magnetic field at a point is taken to be the direction in which th
north pole of a magnetic compass needle points
(b) magnetic field lines are closed curves
(c) if magnetic field lines are parallel and equidistant, they represent zero field
strength
(d) relative strength of magnetic field is shown by the degree of closeness of the f
lines

If the magnetic field lines are parallel in a region of space, then it means
that the region has a homogeneous field strength.
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Q) Which of the following is a nerenewable source of energy?
(a) Wood
(b) Sun
(c) Fossil fuels
(d) Wind
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Q) Which of the following is a nerenewable source of energy?
(a) Wood
(b) Sun
(c) Fossil fuels
(d) Wind

Anon-renewable resourcéalso called a finite resource) is a resource
that does not renew itself at a sufficient rate for sustainable economic
extraction in meaningful human timsgames.

Fossil fuels are nerenewable resource.

Wind and wood are renewablastheir localized replenishment can
occur within time frames meaningful to humans.

[E=HE
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Q) Acid rain happens because
(a) Sun heats up the upper layer of the atmosphere
(b) burning of fossil fuels releasesgides of carbon, nitrogen and Sulphur in the
atmosphere
(c) electrical charges are produced due to friction amongst clouds

(d) earth atmosphere contains acids
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EXAMS

Q) Acid rain happens because
(a) Sun heats up the upper layer of the atmosphere
(b) burning of fossil fuels releases oxides of carbon, nitrogen and Sulphur in the
atmosphere
(c) electrical charges are produced due to friction amongst clouds

(d) earth atmosphere contains acids

When atmospheric pollutants like oxides of nitrogen and Sulphur
react with rainwater and come down with the rain, this results in
Acid RairandWhen atmospheric pollutants like oxides of
nitrogen and Sulphur react with rainwater and come down with
the rain, this results in Acid Rain.
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Q) Fuel used in thermal power plants is
(a) water
(b) uranium
(c) biomass

(d) fossil fuels
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Q) Fuel used in thermal power plants is
(a) water
(b) uranium
(c) biomass

(d) fossil fuels

Coalis the major fuel used in thermal power plants and coal is a fossil fuel.
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Q) In a hydro power plant
(a) potentialenergy possessed by storeater is converted into electricity
(b) kinetic energy possessed by stored water is converted into potential energy
(c) electricity is extracted from water

(d) water Is converted into steam to produce electricity
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Q) In a hydro power plant

(a) potential energy possessed by stored water is converted into electricity
(b) kinetic energy possessed by stored water is converted into potential energy
(c) electricity is extracted from water

(d) water Is converted into steam to produce electricity

Hydroelectric power plants convert the potential energy of stored water to
kinetic energy of falling water which then aids to run the generator
producing electricity.

Water stored in dams possesses potential energy.

When it is released it possesses potential energy which is used to turn the
turbines. Turbines produce electricity.
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Q) Which is the ultimate source of energy?
(a) Water
(b) Sun
(c) Uranium

(d) Fossil fuels
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Q) Which is the ultimate source of energy?
(a) Water
(b) Sun
(c) Uranium
(d) Fossil fuels

The suns the ultimate source of almost all kinds of
energy on earth, either directly or indirectly. Fossil fuels
(coal, oil and gas) are the transformed forms of plants
(and animals) which once lived on the earth and grew
capturing the energy of the sun.
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Q) An aeroplane rises because
(a) of upward reaction of air.
(b) the density of air above the plane is less than below it.
(c) the pressure above its wings is less than the predselmv them.

(d) its nose points upwards.
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Q) An aeroplane rises because
(a) of upward reaction of air.

(b) the density of air above the plane is less than below it.

(c) the pressure above its wings is less than the presqg®w them.

(d) its nose points upwards.

Lift A high pressure area alwasy
moves toward a low pressure
area, so air under wings and
over wings rise thewings, lifting
the plane.

Fast moving air
Low pressure

Relative —‘1
wind
N

Slow moving air
High pressure T LiftT
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Q) Which one of the following statement regarding the sunasrect ?
(a) The sun is composed mainly of hydrogen.
(b) Its energy is generated by nuclear collision in its interior.
(c) It is calculated that the sun consumes about a trillion pounds of hydrogen ever
second.
(d) All of the above.
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Q) Which one of the following statement regarding the sunasrect ?
(a) The sun is composed mainly of hydrogen.

(b) Its energy is generated by nuclear collision in its interior.

(c) It is calculated that the sun consumes about a trillion pounds of hydrogen ever

second. lHﬂ ?1H 1H% ?1H
T T

(d) All of the above.

Solar Composition

* The Sun consists of 70% hydrogen and 28%
helium, as well as a small amount of other
elements.

« This composition is
very similar to that of

the gas giant planets He 28%

. ! — [0 0.756%
The Sun S C 0.278%
composition Ne 0.169%

e 0. %
represents that of the e e
Si 0.0696%

galaxy as a whole. ok
_S 0.0479%
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Q) Supersonic speed is speed greater than the speed of sound (in air at sea level) th
IS to say around miles/hour.

(a) 760
(b) 860
(c) 960
(d) 1060
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Q) Supersonic speed is speed greater than the speed of sound (in air at sea level) th
IS to say around miles/hour.

(a) 760
(b) 860
(c) 960
(d) 1060

Supersonic speed is the speed of an object that exceeds the speed of sound (Macl
1). For objects traveling in dry air of a temperature of@J68°F) at sea level, this
speed is approximately 343.2 m/s (1,126 f768 mph 667.1 kn; 1,236 km/h)
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Q) On which of the following statements, is the kinetic theofynatter base?
(a) Matter is made up of molecules

(b) Molecules are in rapid motion
(c) Molecules experience forces of attraction between anether
(d) All of the above
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Q) On which of the following statements, is the kinetic theofynatter base?
(a) Matter is made up of molecules

(b) Molecules are in rapid motion
(c) Molecules experience forces of attraction between oaeother
(d) All of the above

The kinetic molecular theory of matter states that:

* Matter is made up of particles that are constantly moving.

s All particles have energy, but the energy varies depending on the temperature the sample of matter is in. This in turn determines
whether the substance exists in the solid, liquid, or gaseous state. Molecules in the solid phase have the least amount of energy,
while gas particles have the greatest amount of energy.

* The temperature of a substance is a measure of the average kinetic energy of the particles.
* A change in phase may occur when the energy of the particles is changed.

* There are spaces between particles of matter. The average amount of empty space between molecules gets progressively larger
as a sample of matter moves from the solid to the liquid and gas phases.

* There are attractive forces between atoms/molecules, and these become stronger as the particles move closer together. These
attractive farces are called intermalecular forces.
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Q) The image we see in plane mirror is
(a) real and thus can be photographed

(b) virtual and nearer than the object
(c) virtual and is laterally inverted

(d) real but cannot be photographed
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Q) The image we see in plane mirror is
(a) real and thus can be photographec
(b) virtual and nearer than the object
(c) virtual and is laterally inverted

(d) real but cannot be photographed

Left Hand on Image

Right Hand /

Both hands
point this way.
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Q) When body Is accelerated:
(a) Its velocity never changes

(b) Its speed will always change
(c) Its direction always changes

(d) Its speed may or may not change
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Q) When body Is accelerated:

(a) Its velocity never changes v I u
(b) Its speed will always change a —

(c) Its direction always changes t_

(d) Its speed may or may not change

Acceleration

= change in velocity

N

change In Change In Change In
speed Direction both
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Q) Which of the following is not a unit of energy ?
(a) Calorie

(b) Joule
(c) Electron volt
(d) Watt
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Q) Which of the following is not a unit of energy ?

(@) Calone NonsiUnitorEnergy [ Abbreviation [ Joule cquivalent |

(b) Joule Electron volt eV 1.60 x 1619
(c) Electron volt | <3°ne cal 4.184 J
Kilocalorie kcal 4184 J
(d) Watt British thermal unit Btu 1054 J
Quantity of work
performed
WORK ps0ule]
POWER [Watt] =
7 TIME gseq
Rate of work
done Time required for work
W completion
P= —
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Q) Which one of the following best explains the occurrence of the solar eclipse?
(a) Position of the Moon between Sun & Earth

(b) Position of the Sun betwedvioon & Earth
(c)Position of the Earth between Sun & Moon

(d) None of these
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Q) Which one of the following best explains the occurrence of the solar eclipse?
(a) Position of the Moon between Sun & Earth

(b) Position of the Sun betwedvioon & Earth
(c)Position of the Earth between Sun & Moon

(d) None of these

o™

A solar eclipse is a type of eclipse that occurs when the
Moon passes between the Sun and Earth, and when
the Moon fully or partially blocks the Sun. This can

happen only at new moon when the Sun and the Moon
are in conjunction
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Q) Two trains traveling in opposite direction crosses a man in 17 sec and 27 sec
respectively and they cross each other in 23 sec. Findatine of their speeds.

(@)l:2
(b)2:1
(c)2:3
(d)5:7
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Q) Two trains traveling in opposite direction crosses a man in 17 sec and 27 sec
respectively and they cross each other in 23 sec. Findatine of their speeds.

(@)l:2 Let the speeds of two train aleandb respectively.
() 2:1 Length of first train= 17a )
' [distance= speedQime]
(c)2:3 Length of second train 27 b
(d)5: 7 Time taken to cross each other
' = Distance/speed

Y 23=
Y 23a+23p=17a+27b
Y 6a=4b

\ a/b=4/6=2/3

\ Required ratic=2 : 3
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Q) Pascal is related to?
(a) Pressure
(b) length
(c) Mass
(d) Luminous intensity
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Q) Pascal is related to?
(a) Pressure
(b) length
(c) Mass
(d) Luminous intensity

* Pressure = Force / Area
s P=F/A
» Units N/ m? special unit the pascal Pa

umts
new tons
( \1)
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Q) Limiting velocity at which the streamlined flow converts into a turbulent flow?
(a) Terminal velocity
(b) critical velocity
(c) limiting velocity
(d) None of the above
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Q) Limiting velocity at which the streamlined flow converts into a turbulent flow?
(a) Terminal velocity

(b) critical velocity
(c) limiting velocity
(d) None of the above

Laminar Turbulent
(streamline)

= ‘___y/’ f
_ - !
—_— :
_— H
— SYAN
—_— L% 3
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Q) What is the Sl unit of luminous intensity?
(a) Mole
(b) Ampere
(c) Kelvin
(d) Candela
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Q) What is the Sl unit of luminous intensity?

(a) Mole
(b) Ampere Base Quantity |Base Unit
: Name Name Symbol

(c) Kelvin d

(d) Candela Time second s
Length metre m
Mass kilogram kg
Temperature kelvin K
Electric Current ampere A
Amount of Substance | mole mol
Luminous Intensity | candela cd
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Q) Inside the nucleus, two protons are held together by a force which overcomes the
repulsion. This force is called
(a) gravitational force
(b) electrostatic force
(c) weak force

(d) strong force
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Q) Inside the nucleus, two protons are held together by a force which overcomes the

repulsion. This force is called Electric Repulsion of Protons

Strains the Nucleus

But The (Residual) Strong Nuclear
Force Holds the Nucleus Together

(a) gravitational force
(b) electrostatic force
(c) weak force

(d) strong force

Inside the nucleus, two protons are held together by a force which
overcomes the repulsion. This force is cab&ong force.
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Q) A block of wood is placed on a surface. A force is applied parallel to the surface tc
move the body. The frictional force developed acts
(a) normal to the surface upwards
(b) normal to the surface downwards
(c) along the direction of the applied force

(d) opposite to the direction of the applied force
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Q) A block of wood is placed on a surface. A force is applied parallel to the surface tc
move the body. The frictional force developed acts
(a) normal to the surface upwards
(b) normal to the surface downwards
(c) along the direction of the applied force

(d) opposite to the direction of the applied force

=

APPLIED
FORCE

Reaction Force Resisting Motion

FRICTION
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Q) Out of the basic forces , gravitational force
(a) ranks first in strength
(b) ranks second in strength
(c) ranks third in strength
(d) ranks fourth in strength
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(a) ranks first in strength

(b) ranks second in strength

(c) ranks third in strength

(d) ranks fourth in strength

Q) Out of the basic forces , gravitational force

force

( approx. 107)

MName Relative Strength Range Operates among
Gravitational . All objects in
1073 Infinite b
Force universe
Some elementary
Very short, sub article
Weak nuclear 13 ry shott, particie,
force 10 nuclear size ( particularly
approx. 107%%) electrons and
neutrino)
Electromagnetic . .
& 107 Infinite Charged particles
force
. Nucleons, heavier
Strong nuclear Short nuclear size
1 elementary

particles

[E=HE



CDS 2 2022PHYSICS MARATHON

EXAMS

Q) TheTime period of a satellite depends on
(a)the mass of the satellite

(b) radius of its orbit
(c)both mass of satellite and radius of the orbit

(d) neither mass of satellite nor radius of the orbit
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Q) TheTime period of a satellite depends on
(a)the mass of the satellite

(b) radius of its orbit
(c)both mass of satellite and radius of the orbit

(d) neither mass of satellite nor radius of the orbit

. Circumference of orbit
Period =

Critical velocity

2mr

_E“J.:.T
e
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Q) A body weighs 500 N on the surface of the earth. How much would it weight half
way below the surface of the earth?

(a) 1000 N
(b) 500 N
(c) 250 N
(d) 125 N
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Q) A body weighs 500 N on the surface of the earth. How much would it weidht hal
way below the surface of the earth?

(a) 1000 N Value of acceleration due to gravity decreases on going below the surface of the
earth. weight(w) of a body is defined as product of mass(im) and acceleration

(b) 500 N due to gravity(g) w = mg.
The value of g below the surface of earth at a distance h is given by
(c) 250 N

g=g(1-=
(%)
(d) 125N >W =W (1—%)

Given, h= %, W = 500N.

W'=1500 (1 — 1)
2

500
= 3 = 250N.
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Q) The timeg period of a satellite of earth is 5 hours. If the separation between the ea
and the satellite is increased to 4 times the previous value, the newdipsziod will
become

(a) 10 hours
(b) 20 hours
(c) 40 hours
(d) 80 hours
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Q) The timeg period of a satellite of earth is 5 hours. If the separation between the ea
and the satellite is increased to 4 times the previous value, the newdipsziod will
become

(a) 10 hours
(b) 20 hours The final radius of the path of the satellite (rp) = 4r

The time period (T1) = 5 hours

(c) 40 hours For the satellite:

(d) 80 hours ~ T? o1’

3

T? r3 52 r3 925 1
T3 r3 T3 (41'1)3 T2 4

T%:25><64:>T2:5><8:40h0ur5

So the new time period for the satellite is 40 hours.
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Q) What would be the duration of the year If the distance between the earth and the
sun gets doubled?

(a) 1032 days
(b) 129 days
(c) 365 days
(d) 730 days
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Q) What would be the duration of the year If the distance between the earth and the
sun gets doubled?

(a) 1032 days

Radius of rotation become double, a; = 2a;

By Kepler's law, T2a a

(b) 129 days EZ T_.3§
(c) 365 days - 3
=(2)
(d) 730 days Al
2\,
- (3) =
TZ=8xT}

T3 = +/8 x 365 days

T, = 1032.37 days
Hence, 1032 days in year.
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Q) A man weighing 50 kgf carries a load of 10 kgf to the top of the building in 5 minut

The work done by him is 10. If he carries the same load in 10 minutes, the work

done by him will be:
(a) 16J

(b) 5x10°J

(c) 12x10°J

(d) 2.5x10°J
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Q) A man weighing 50 kgf carries a load of 10 kgf to the top of the building in 5 minut

The work done by him is 10. If he carries the same load in 10 minutes, the work

done by him will be:
(a) 10 J

(b) 5x10°J

(c) 12x10°J

(d) 2.5x10°J

Work done. does not depend on time hence will be equal.
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Q) On a new scale of temperature, which is linear and called the W&, dbal freezing
and boiling points of water are 3@/ and 239W respectively. What will be the
temperature on the new scale corresponding to a temperature 6C38n the Celsius
scale?

(a) 78W

(b) 117°W
(c)200°W
(d) 139°W
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Q) On a new scale of temperature, which is linear and called the W&, dbal freezing
and boiling points of water are 3@/ and 239W respectively. What will be the
temperature on the new scale corresponding to a temperature 6C38n the Celsius

scale?
(a) 78W
We know that
(b) 11°W Y o ow'Y m
(c)200°W So, T,-39 = 2 X s PN

T,y =11PW
(d) 139°W
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Q) If a graph is plotted between temperature of a body on degree Celsius (adaxig)y
and degree Fahrenheit (alonepxis) at different temperatures, then the slope of the

graph will be
(a) 5/9
(b) 9/5
(c) 3/5
(d) 5/3
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Q) If a graph is plotted between temperature of a body on degree Celsius (adaxig)y
and degree Fahrenheit (alonepxis) at different temperatures, then the slope of the

graph will be
C B —32
(a) 5/ 9 Relation between celsius and Fahrenheit scale of temperature is g = 9
5 160
(b) 9/5 o ¢ =2F -
9 9 5
(C) 3/ 5 Equating about with standard equation of the line y = mx ¢ we slope of the line. ABism= 6
(d) 5/3
A
100°C [======--===nnnn-s B
m [ ]
=
=1
S
£
&)
.
212°F Fahrenheit

i
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EXAMS

Q) A body of mass M accelerates uniformly from rest to a velocity v in time t. What is

the instantaneous power delivered to the body at time T.

@—"Y
(b)—"Y
C)—"Y

@d@)—Y
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EXAMS

Q) A body of mass M accelerates uniformly from rest to a velocity v in time t. What is

the instantaneous power delivered to the body at time T.

Fromv =u+at, v1 =0+at;

@—"Y

(b)—"Y nasg

(c)—"Y F = ma=mvi/t,

(d) Dj J|| Velocity acquired in t sec= at = ’;;llt

g,

mvy vt mvyt

Power=F xv= b =—
18] 18] £y
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EXAMS

Q) Dancing of small pieces of camphor on the surface of water is due to
(a)viscosity
(b) Surface tension
(c)weight
(d) Lifting force
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(a)viscosity
(b) Surface tension
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