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NDA 2 2022 Physics Marathon

Q) Consider the following statements about Light year:
1. Light year is a unit for measurement of very large distances.

2. Light year is a unit for measurement of very large time intervals.

3. Light year is a unit for measurement of intensity of light

Which of the statements given above is/are correct?
(a) 1,2 and 3

(b) 2 and 3 only
(c) 1 and 2 only
(d) 1 only
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Q) Consider the following statements about Light year:
1. Light year is a unit for measurement of very large distances.

2. Light year is a unit for measurement of very large time intervals.

3. Light year is a unit for measurement of intensity of light.

Which of the statements given above is/are correct?
(a) 1,2 and 3

(b) 2 and 3 only Proxima

Centauri

Earth
(C) 1and 2 Only ~4.2 light years

(d) 1 only @( ~40,000,000,000,000 km
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Q) Which one of the following regarding density of water at atmospheric pressure is
correct?

(a) Density of water at 4C is 1000kg/mh
(b) Density of water at0C is 1000kg/mh
(c) Density of water at’dC is 100kg/
(d) Density of water at4C is 10kg/r
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Q) Which one of the following regarding density of water at atmospheric pressure is

correct?
(a) DenSity of water at 4C is lOOOkg/rﬁ Density of Water versus Temperature
1000.0+
(b) Density of water at0C is 1000kg/mh 9995
(c) Density of water at’0C is 100kg/rh g 090
2 998.54
(d) Density of water at4C is 10kg/r# 2 998.0-
éc) 997.5+
997.0 | | | | ,

0 5 10 15 20 25 30

Temperature (degrees Celcius)
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Q) Which of the following pairs of physical phenomenon and the discoverer is/are
correctly matched?

1. James Chadwick : Photoelectric effect
2. Albert Einstein : Neutron

3. Marie Curie - Radium

Select the correct answer using the code given below:
(a) 1,2 and 3

(b) 1 and 2 only
(c) 2 and 3 only
(d) 3 only
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Q) Which of the following pairs of physical phenomenon and the discoverer is/are

correctly matched? Jamesggz;dwick
1. James Chadwick : Photoelectric effect - et pasite i s
2. Albert Einstein : Neutron 35?
‘\\\—f e
3. Marie Curie : Radium e W

Select the correct answer using the code given below:
(@) 1,2 and 3

(b) 1 and 2 only
(c) 2 and 3 only
(d) 3 only




NDA 2 2022 Physics Marathon

Q) LED (a semiconductor device) is an abbreviation that stands for
(a) License for Energy Detector

(b) Light Energy Device
(c) Light Emitting Diode
(d) Lost Energy Detector
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Q) LED (a semiconductor device) is an abbreviation that stands for
(a) License for Energy Detector

(b) Light Energy Device
(c) Light Emitting Diode
(d) Lost Energy Detector
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NDA 2 2022 Physics Marathon
Q) ¢KS auldSYSyd GFNROUAZY F2NDS Aa |
O2yul O F2NDSe Aa
(a) always true
(b) true only at 0 C
(c) a false statement

(d) either true or false depending upon the temperature of the surroundings
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Q) ¢KS &auldSYSYyd GaFNROUAZY FT2NDOS Aa |
o2y il F2NOS¢ A TYPES OF FORCE
a) always true A
(a) y = é ‘i)“ 1%{1
(b) true Only at @ C FRICTION FORCE ~ GRAVITY FORCE APPLIED FORCE  SPRING FORCE

(c) a false statement S = “ >

DRAG FORCE ~ NORMAL FORCE ~ MAGNETIC FORCE  ELECTRIC FORCE

|
N L.

(d) either true or false depending upon the temperature of the surroundings

NON -Contact
Contact : - forceorata
force S - . distance force
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Q) Which one of the following is the lowest possible temperature?
(a) 0° Celsius

(b) -073 Celsius
(c) -173 Celsius
(d) - 273 Celsius



NDA 2 2022 Physics Marathon

Q) Which one of the following is the lowest possible temperature?

(a) 0° Celsius

(b) -073 Celsius
(c) -173 Celsius
(d) - 273 Celsius

+ Temperature: A physical quantity that measures the degree of hotness or
coolness of the body is known as Temperature.
o Temperature is measured in Celsius (°C), Fahrenheit (°F), and Kelvin.
» Absolute temperature Scale: The Kelvin scale is an absolute temperature
scale. When the temperature is measured in Kelvin,
e This means that the theoretically lowest possible temperature is
assigned the value of zero.

+ Absolute Zero: Zero degrees on the Kelvin scale is known as absolute zero

L.e. 0K

» [tis theoretically the point at which there is no molecular motion to
produce thermal energy.

» Degree Celsius and Kelvin are the standard units of the temperature.

Absolute Zero

Thermometers compare Fahrenheit, Celsius,

and Kelvin scales

— —

Water Boils 212 °F 100 *C ITIK
Water Freezes 32 °F 0=c 273K
Absolute Zero -458 °F =273 °C 0K
® ® ®
Fahrenheit Celsius Kelvin

EEEEE



NDA 2 2022 Physics Marathon

Q) Numerically two thermometers, one in Fahrenheit scale and another in Celsius
scale shall read same at

(a) -40°
(b) Q°
(c) 273
(d) 10¢¢
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Q) Numerically two thermometers, one in Fahrenheit scale and another in Celsius
scale shall read same at

(a) -40° = The relation between the Celsius scale and Fahrenheit scale is given by
F-32 C
(b) 0° =5 =%
(C) _2730 By using the hit and trial method, suppose the -40° the centigrade and Fahrenheit
scales of temperature are the same i.e,F=C
(d) 100) = The above equation can be written for C, then
c-32 _ C
i -
= 5C-160=9C

= C=-40°



NDA 2 2022 Physics Marathon

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.

EEEEE



NDA 2 2022 Physics Marathon

Q) Which of the following are the primary colours of light?
(a) yellow, red and green

(b) Blue, red and green
(c) Violet, red and yellow

(d) Indigo, Violet and green
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Q) Which of the following are the primary colours of light?

(a) yellow, red and green
RGB
(b) Blue, red and green

(c) Violet, red and yellow

Yellow

White
Magneta

(d) Indigo, Violet and green
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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

Red
Orange
Yellow
Green
Blue
Indigo
Violet

X

<—WO<0X

36060

White light splits
into seven colours
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Q) Acurrent of 1.0 A is drawn by a filament of an electric bulb for 10 minutes. The
amount of electric charge that flows through the circuit is

(a) 0.1 C
(b) 10 C

(c) 600 C
(d) 800 C
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Q) Acurrent of 1.0 A is drawn by a filament of an electric bulb for 10 minutes. The
amount of electric charge that flows through the circuit is

() 0.1C Electric curernt (I) = Elemr}fm';ﬂhﬁg}e @Q

(b) 10C « S| unit of current is ampere and it is denoted by the letter A,
(c) 600 C CALCULATION:

(d) 800 C Given - Electric current (I) = 1 A and time (t) = 10 minutes = 600 sec

* The amount of electric charge that flows through the circuit is
=0=1xt

=0=1T=x600=600C



NDA 2 2022 Physics Marathon
Q) Which one of the following formulas doest represent electrical power?
(a) I°’R
(b) IR
(c) VI
(d) V?/R
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Q) Which one of the following formulas doest represent electrical power?
(a) I°’R

(b) IR
(c) VI
(d) V?/R




NDA 2 2022 Physics Marathon

Q) The sound created in a big hall persists because of the repeated reflections. The
phenomenon is called

(a) Reverberation
(b) Dispersion
(c) Refraction
(d) Diffraction
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Q) The sound created in a big hall persists because of the repeated reflections. The
phenomenon iS Ca”ed Reflection off a Nearby Wall

(a) Reverberation

(b) Dispersion

(c) Refraction

(d) Diﬂ:raCtion Reflection off a Distant CIliff

QE
3
b
3]
3
b
]
N
b,
b
)
P
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Q) When light is scattered by a molecule and the frequency of the scattered light is
changed, this phenomenon is called

(a) Rayleighscattering
(b) Raman effect

(c) Photo electric effect

(d) Rutherford scattering
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Q) When light is scattered by a molecule and the frequency of the scattered light is
changed, this phenomenon is called

(a) Rayleiglscattering Original Frequency

(b) Raman effect

(c) Photo electric effect Ll ‘ ‘ | 1,

(d) Rutherford scattering Ark Shciee Stokes Lines

Wavelength —l

-=-— Frequency

With the Raman effect, monochromatic light is scattered by a molecule. A frequency shift then

occurs above and below the incident light in a small fraction of the light scattered, which is known as
the anti-Stokes and Stokes Shift.
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Q) Which one of the following conclusions conldtd S RS NA GSR FNRY
particle scattering experiment?

(a) Most of the space In the atom is empty
(b) The radius of the item is about 1@imes the radius of the nucleus
(c) Hectrons move in a circular path of fixed energy called orbits

(d) Nearly all the mass of the atom resides in the nucleus
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Q) Which one of the following conclusions conldtd S RS NA GSR FNRY
particle scattering experiment?

(a) Most of the space In the atom is empty
(b) The radius of the item is about 1@imes the radius of the nucleus

(c) Hectrons move in a circular path of fixed energy called orbits

Source of

alpha

particles Beam of
alpha
particles

(a)

MNucleus
Alpha particles
\\F‘ =

@
T - =]
———
@

(b) /Q/@)\ Atoms of gold foil
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Q) Twinkling of stars is due to
(a) particular frequencies of the Starlight

(b) reflection of Starlight from the oceanic surface
(c) atmospheric refraction of Starlight

(d) magnetic field of earth
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Q) Twinkling of stars is due to
(a) particular frequencies of the Starlight

(b) reflection of Starlight from the oceanic surface
(c) atmospheric refraction of Starlight

(d) magnetic field of earth

Why do Stars
Bwinkle?
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Q) Which one of the followingannotbe the unit of frequency of a sound wave?
(a) dB
(b) St
(c) Hz
(d) min?
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Q) Which one of the followingannotbe the unit of frequency of a sound wave?

(a) dB .
* Loudness — sound level, describes what

(b) S* you actually hear. A sound wave of
(C) Hz greater intensity sounds louder
(d) min-? * Decibels (dB) — measures loudness. A

sound you can barely hearis 0 dB. 100dB
can damage your ears.
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Q) W. SdaQ Aa | LKSYy2YSy2y UKId 2O0O0dzNE
(a) Equal
(b) far apart
(c) multiples of each other

(d) nearly same
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Q) V. SFGdaQ ArAa |
(a) Equal
(b) far apart
(c) multiples of each other

(d) nearly same

LIKSY2YSy 2y GKI 0

RN AN AN AW AN AW AWAWAWAWAWAWAWAWAWAWAN:
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SR AWAWAWAWAWAWAWAWAWAWAWAWAWA
/UU\}\/\/\/\/UU\/\/\/\/\/

Additive Superposition = wave(blue) + wavelgre

m]ﬂ[\ ﬂ/\/\/\f\-/\/\/\ ﬂ/\[\ [B]
J VAR UU "‘\/U)\/“"

lltdSpp 2Acos (waxt-k
Phase=2Acos (waxt—kax )
Gro ]]ZFI s (bt —khwx) :

uaE.'IZE!E)E:E] ka=0.
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Q)1 221SQa ftl¢ SaaSyuAalrtte RSTAYySa
(a) Stress
(b) Strain
(c) Yield point
(d) Elastic limit
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Q)IZZlSQé flr ¢ SaaSyuAal ffa DCTI /Sy

Force (F)

(a) Stress T P

(b) Strain i
(c) Yield point 12:0::;
(d) Elastic limit 3

Extension, e

Hooke's laws a principle which states that the force needed to extend or compres:
a spring by some distance is proportional to that distance. This proportionality
constant defines the Elastic limit
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Q) Heat always flows
(a) from a colder object to a hotter object
(b) from a hotter object to a colder object
(c) in both the directions

(d) heat never flows from one object to other
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Q) Heat always flows
(a) from a colder object to a hotter object
(b) from a hotter object to a colder object
(c) in both the directions
(d) heat never flows from one object to other
Heat will always be transferred from the hotter to the cooler

object. The objects will exchange thermal energy, until theri
equilibrium is reached

Hot Region

Cold Region
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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



NDA 2 2022 Physics Marathon

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 Twvi | val slow
(d) Frequency TN TN TN\ N\NNNNN
fi+f
th | A2l
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Q) Which one of the following statements is true for a simple harmonic oscillator?
(a) Force acting is directly proportional to the displacement from the mean

position and is in same direction

(b) Force acting is directly proportional to the displacement from the mean
position and is in opposite direction

(c) Acceleration of the oscillator is constant

(d) The velocity of the oscillator is not periodic
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Which one of the following statements is true for a simple harmonic oscillator?
Q Hthe 1o _ .
(a) Force acting is directly proportional to the displacement from the mean
position and is in same direction

(b) Force acting Is directly proportional to the displacement from the mean
position and is in opposite direction

(c) Acceleration of the oscillator is constant

(d) The velocity of the oscillator is not periodic
% unstretched
spring

Hooke's Law
Fspr/'ng= -kx

Spring constant k

Twice as much
force to stretch
a spring twice

2X
as far. i

“«x-

i ST

(), BIIIIIIT.

N
B
‘_
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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



NDA 2 2022 Physics Marathon

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) Mirage is an illusion of
(a) only dispersion of light
(b) only reflection of light
(c) only scattering of light

(d) both refraction and total internal reflection of light
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Q) Mirage is an illusion of
(a) only dispersion of light
(b) only reflection of light
(c) only scattering of light

(d) both refraction and total internal reflection of light

Formation of an inferior image

e B |

™

-l

rr
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Q) A mass M is dragged by a pul@ya horizontal plane by a force antiparallel to its
displacement. The work done in pulling the mass M is

(a) zero
(b) positive
(c)infinite

(d) negative
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Q) A mass M is dragged by a pul@ya horizontal plane by a force antiparallel to its
displacement. The work done in pulling the mass M is

(a) zero F
(b) positive T
(c)infinite — displacement

(d) negative Work done =0 as F & d are
perpendicular to each other.

F——-—> — displacement

Work done is positive.

Fa— — displacement

Work done i1s negative.
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Q) AN force is defined when a mass of 10 kg is accelerated with
(a) 5.0 cm/s
(b)0.5 m/g
(c) Q5 cm/g
(d)5.0 m/?
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Q) AN force is defined when a mass of 10 kg is accelerated with
(a) 5.0 cm/s
(b) 0.5 m/&
(c) Q5 cm/g
(d)5.0 m/?
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Q) A boy of mass 52 kilogram jumps with a horizontal velocity of 2 m/s onto a
stationary cart of mass 3 kg. The cart is fixed with frictionless wheels. Which one
of the following would be the speed of the cart?

(a) 2.15m/s
(b) 1.89m/s
(c) 1.51m/s
(d) 2.51m/s
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Q) A boy of mass 52 kilogram jumps with a horizontal velocity of 2 m/s onto a
stationary cart of mass 3 kg. The cart is fixed with frictionless wheels. Which one
of the following would be the speed of the cart?

(a) 2.15m/s
(b) 1.89m/s
(c) 1.51m/s
(d) 2.51m/s
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Q) The energy possessed by a body due to its change in position or shape is called
(a) thermal energy

(b) potential energy
(c) kinetic energy

(d) electric energy



NDA 2 2022 Physics Marathon

Q) The energy possessed by a body due to its change in position or shape is called
(a) thermal energy POTENTIAL ENERGY

(b) potential energy o Potential energy 1s stored energy.
o o Gravitational potential energy- where
(c) kinetic energy object is located

(d) electric energy 0 Elastu: potential energy- due to a change
in shape
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Q) A und wave has a frequency of 1kHz and wavelength 50 cm. How long will it tak
to travel 1km?

(a)5s
(b)4 s
(c) 3s
(d)2s
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Q) A und wave has a frequency of 1kHz and wavelength 50 cm. How long will it tak
to travel 1km?

(a) 5 < < Time Period(T) >
Amplitude
(b)4 s
(c)3s
(d)2s
: Wavelength(\) 7
Speed=Distance/Time

v = velocity
['= frequency
+. = wavelength
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NDA 2 2022 Physics Marathon

Q) What is the mass of a material, whose specific heat capacity is 400°Q] fa a
rise in temperature from 18C to 25°C, when heat received is 20 kJ ?

(a) 0.1 kg
(b) 1 kg
(c) 10 kg
(d) 5 kg
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Q) What is the mass of a material, whose specific heat capacity is 400°Q] fa a
rise in temperature from 18C to 25°C, when heat received is 20 kJ ?

(a) 0.1 kg

(b) 1 kg
(c) 10 kg = energy transfered (joules)
() 5 kg = mass of water (grams)

= specific heat capacity
= temperature change (K or°C)
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Q) The specific latent heat of vaporization of substance Is the quantity of heat neede:
to change unit mass from

(a) liquid to vapour with a change of temperature
(b) liquid to vapour without a change of temperature
(c) vapour to liquid with a change of temperature

(d) None of the above
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Q) The specific latent heat of vaporization of substance Is the quantity of heat neede:
to change unit mass from

(a) liquid to vapour with a change of temperature
(b) liquid to vapour without a change of temperature
(c) vapour to liquid with a change of temperature

(d) None of the above

Specific heat, ¢,
(energy added to unit of mass to increase
temperature by 1°C (no phase change))

Latent heat of vaporization
(temperature is constant while

liguid changes to gas)

Temperature

Latent heat of fusion
(temperature is constant while solid

changes to liquid)

Heat Supplied



NDA 2 2022 Physics Marathon

Q) Evaporation from the surfacef agiven liquid takes place more rapidly when
(a) the temperature is high and the surface area of the liquid is large

(b) The temperature is low and the surface area of the liguid is large
(c) the temperature is low and the surface area of the liquid is small

(d) the temperature is high and the surface area of the liquid is small
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Q) Evaporation from the surfacef agiven liquid takes place more rapidly when
(a) the temperature is high and the surface area of the liquid is large

(b) The temperature is low and the surface area of the liguid is large
(c) the temperature is low and the surface area of the liquid is small

(d) the temperature is high and the surface area of the liquid is small

(1) (2)

Rate of evaporation Rate of evaporation
in (1) in (2)

EEEEE
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Q) Which of the following statements correctly explains/explain the existence of a
positive force between two electric charges?
1. Both the charges are positive.
2. Both charges are negative.
3. Both the charges are oppositely charged.
Select the correct answer using the code given below.

(a) 1 only

(b) 2 only

(c) 1 and 2 only
(d)1,2and3
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Q) Which of the following statements correctly explains/explain the existence of a
positive force between two electric charges?
1. Both the charges are positive.
2. Both charges are negative.
3. Both the charges are oppositely charged.
Select the correct answer using the code given below.

(@) 1 only P kq,q,
(b) 2 only ©p

c) 1 and 2 onlv ° Coulomb's law states that the electrical force between two

( ) y charged objects is directly proportional to the product of the
quantity of charge on the objects and inversely proportional

(d) 1’ 2 and 3 to the square of the separation distance between the two
objects.

« The force value is positive (repulsive) when q, and q, are of
like charge - either both "+" or both "-".

» The force value is negative (attractive) when q, and q, are of
opposite charge - one is "+" and the other is "-".
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Q) An electric wire of resistance 50 ohm is cut into five equal wires. These wires are
then connected in parallel. What is the equivalent resistance of this combination?

(a) 2 ohm
(b) 10 ohm
(c) 0.5 ohm
(d) 5ohm
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Q) An electric wire of resistance 50 ohm is cut into five equal wires. These wires are
then connected in parallel. What is the equivalent resistance of this combination?

(a) 2 ohm i
(b) 10 ohm M
(c) 0.5 ohm

(d) 5 ohm w
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Q) The electric field lines from in isolated positively charged condusphgreare
(a) tangential to the conducting surface

(b) at right angles to the conducting surface and towards the centre of the sphere

(c) at any angle to the conducting surface

(d) at right angles to the conducting surface and outwards from the centre of the

sphere
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Q) The electric field lines from in isolated positively charged conducting sphere are
(a) tangential to the conducting surface

(b) at right angles to the conducting surface and towards the centre of the sphere

(c) at any angle to the conducting surface

(d) at right angles to the conducting surface and outwards from the centre of the

sphere




NDA 2 2022 Physics Marathon

Q) The frequency of an alternating current is 3Hz. It implies that
(a) there are 6 cycles/s

(b) there are 3 cycles/s
(c) there are 2 cycles/s

(d) there is only 1 cycle/s
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Q) The frequency of an alternating current is 3Hz. It implies that
(a) there are 6 cycles/s . 1 second - 1 second

1/\/\A/\ [\f"'l"lf'l"ﬂ'\"f‘ﬂf\"ﬂ
(b) there are 3 cycles/s

(c) there are 2 cycles/s v \/ v \/ i 5 3

(d) there is only 1 cycle/s _| AR ARREREE

4 cycles per second (4 Hz) 14 cycles per second (14 HZ)

|
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Q) Which one of the following correctly represents the Sl unit of resistivity ?
(a)
(b) /m
(c) cm
(d) m
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Q) Which one of the following correctly represents the Sl unit of resistivity ?

(@)

R—pt_ ,_E4
(b) /m A I
In ST System of Unit
(c) cm RO xAm?
(d) ¢ m T Im
RA Q —m?
= P = or {1 —m

L M
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Q) What is the current required to light a 60 W incandescent bulb in a domestic
supply of 240 V ?

(a) 0.5 A
(b) 0.25 A
(c)1.0A
(d) 5.0 A
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Q) What is the current required to light a 60 W incandescent bulb in a domestic
supply of 240V ? !

(@) 0.5 A oL $R

(b) 0.25 A 7 _

(c) 1.0 A
C :

(d)5.0A L ‘_
A
R =V/P
R =960 ohm
| = VIR

| =240/960 = 0.25 A
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Q) The magnetic field produced by a current carrying straight wire at a point outside
the wire depends

(a) inversely on the distance from it
(b) directly on the distance from it
(c) inversely at short distances and directly at large distances from it

(d) directly on the distance (at short distances) and inversely on the distance (at

long distance) from it
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Q) The magnetic field produced by a current carrying straight wire at a point outside
the wire depends

(a) inversely on the distance from it
(b) directly on the distance from it
(c) inversely at short distances and directly at large distances from it

(d) directly on the distance (at short distances) and inversely on the distance (at

] * The field is proportional to
long distance) from  rinside the wire

* The field varies as 1/r
outside the wire

» Both equations are equal
atr=R
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Q) What is the dimension of gravitational constant?
(a) MIBT?

(b) MLET2
(c) MRL2T2
(d) MRLLT2
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Q) What is the dimension of gravitational constant?
(a) MIBT?

(b) ML3T?
(C) NRL2T2
(d) MPLIT?
Mewton's [aw of universal gravitation
F=@G miTQ

F  =qorce

G = gravitational constant
M1 = mass of object 1

M2 = mass of object 2

T =distance between centers of the masses
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Q) Aball is thrown vertically upward with a speed of 40 m/s. The time taken by the
ball to reach the maximum height would be approximately (take g = 19m/s

(a)2s
(b) 3 s
(c)4s
(d)5s
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Q) Aball is thrown vertically upward with a speed of 40 m/s. The time taken by the
ball to reach the maximum height would be approximately

(a)ZS ffﬁ‘t v=~0
(b) 3 s S
(c)4 s

O

)
(d)5s :
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Q) The time period of a 1 m long pendulum approximates to
(a)6s

(b) 4 s
(c)2s
(d)1s
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Q) The time period of a 1 m long pendulum approximates to
(a)6s

(b) 4 s L
() 2s T — 27Z- .

(d)1s
4
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Q) All objects experience a buoyancy when they are immersed in a fluid. Buoyancy I
(a) a downward force

(b) a downward pressure
(c) an upward force

(d) an upward pressure
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Q) All objects experience a buoyancy when they are immersed in a fluid. Buoyancy I
(a) a downward force Weight Weight

(b) a downward pressure
(c) an upward force

(d) an upward pressure

Buoyant Force

Buoyant Force
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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) Atemperature of 100F (Fahrenheit scale) is equal to T K (Kelvin scale). The value
TIs
(a) 310.9
(b) 37.8
(c) 100
(d) 122.4
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Q) Atemperature of 100F (Fahrenheit scale) is equal to T K (Kelvin scale). The value
TIs
(a) 310.9 We can write that,
(b) 37.8 TEC)=(TAC U bx&/8 U | | | |
' It has been already mentioned in the question that the value of temperature in
Fahrenheit scale can be written as,
() 100 TEF)=10@F
(d) 122.4 Substituting the values in it will give,
TG/ 0T & m RSAIBO7HELC
Therefore, the temperature in degree Celsius scale equivalent to the
temperature in degree Fahrenheit scale has been obtained. Now let us calculate
the temperature in Kelvin scale.
T(K)=TH{C)+273.15
Therefore, we can substitute the value of temperature in Celsius scale
T(K)=37.778+273.15=310.928K



NDA 2 2022 Physics Marathon

Q) What is the magnification produced by a concave lens of focal length 10cm, when
an image is formed at a distance of 5 cm from the lens?

(a) 2.0
(b) 1.0
(c) 0.5
(d) 0.33
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Q) What is the magnification produced by a concave lens of focal length 10cm, when
an image is formed at a distance of 5 cm from the lens?

(@) 2.0 T
?:._“-" L — —-—--—4--?1_;1 .' |
(b) 10 I HHH“"iR_“:’;xﬁa ,..f;l f 1;
(C) 0.5 | _— :RH“‘J* ]
R S Ty S —
(d) 0.33 ’ 'ﬂ M —

B S
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Q) A wooden box of mass 2 kg and dimensions (30 cm x 15 cm x 10 cm) is placed o
table with sides 30 cm and 10 cm touching the tabletop. Which one of the
following is the approximate pressure exerted on the table?

(@) 111.1 N/
(b) 222.2 N/ré
(c) 333.3 N/
(d) 666.6 N/
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Q) A wooden box of mass 2 kg and dimensions (30 cm x 15 cm x 10 cm) is placed o
table with sides 30 cm and 10 cm touching the tabletop. Which one of the
following is the approximate pressure exerted on the table?

(@) 111.1 N/
(b) 222.2 N/ré
(c) 333.3 N/r3
(d) 666.6 N/n?
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Q) Why are the tyres of aircrafts made of conducting rubber ?
1. So that the charge accumulated on the aircraft in flight, rubbing the air, can
easily be transferred to the ground on landing.
2. So thatthe charge accumulated due to the operation of various electronic

equipments in the aircraft in flight can easily be transferred to ground on
landing

Select the correct answer using the code given below.
(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2
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Q) Why are the tyres of aircrafts made of conducting rubber ?
1. So that the charge accumulated on the aircraft in flight, rubbing the air, can
easily be transferred to the ground on landing.
2. So thatthe charge accumulated due to the operation of various electronic

equipments in the aircraft in flight can easily be transferred to ground on
landing

Select the correct answer using the code given below.

(a) 1 only The Reason Airplanes Use CondueRubber Tires
Airplanes use tires made of conductive rubbeneutralize
(b) 2 only electricity. Electricity is created naturally through frictonand
airplane tires are exposed to a lot of friction during takeoffs and
(c) Both 1 and 2 landings

(d) Neither 1 nor 2
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Q) Ina group discussion on shape and size of the Earth, three students stated the
following points :
1. Student 1: The shape of the earth is basically an oblate spheroid.
2. student 2: The polar diameter of the earth is more than the Equatorial
diameter.
3. Student 3: Bulge along the Polar region is due to revolution of the Earth.
Who among the above students is/are correct?

(a) Student 1 only

(b) Student 1 and Student 2 only

(c) Student 2 and Student 3 only

(d) Student 1, Student 2 and Student 3
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Q) Ina group discussion on shape and size of the Earth, three students stated the
following points :
1. Student 1: The shape of the earth is basically an oblate spheroid.
2. student 2: The polar diameter of the earth is more than the Equatorial
diameter.
3. Student 3: Bulge along the Polar region is due to revolution of the Earth.
Who among the above students is/are corre

(a) Student 1 only / Ro
Y
(b) Student 1 and Student 2 only \jﬁe

(c) Student 2 and Student 3 only
(d) Student 1, Student 2 and Student 3
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Q) Which one of the following statements with respect to Global Positioning System
(GPS) imot correct?

(a) It Is based on network of satellites orbiting above the earth
(b) It Is based on the system of triangulation
(c) GPS receivers provide location in terms of latitude, longitude and altitude

(d) It provides information exclusively for military operations
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Q) Which one of the following statements with respect to Global Positioning System
(GPS) imot correct?

(a) It Is based on network of satellites orbiting above the earth
(b) It Is based on the system of triangulation
(c) GPS receivers provide location in terms of latitude, longitude and altitude

(d) It provides information exclusively for military operations

Fig. 1. The triangulation method of GPS
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Q) 2SAIKG FYR YlLaa 2F |y 202S @otort. NB
Which among the following Is true?

(a) Weight is a constant gdroportionality
(b) Mass Is a constant pfoportionality
(c) Mass Is not a constant pfoportionality

(d) Weight is a universal constant.
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Q) 2SA3IAKO FYyR YlLaa 2% |y 202S @otor. NJS
Which among the following is true? .\ Weight on Other Planets_ v

Weight = mass x gravity

(a) Weight Is a constant gfroportionality | | peeedi

weight on Earth (Ib or kg) by the ratio
of the planet to Earth gravity:

(b) Mass is a constant gfroportionality é‘ Example: Multply by 0.91 for Venus

or 2.34 for Jupiter.

Uranus

(c) Mass is not a constant pfoportionality §

(d) Weight is a universal constant.

The weight of an object is defined as the force of gravity on the
object and may be calculated as the mass times the acceleration
of gravity, w = mg. Since the weight is a force, its Sl unit is the
newton. Thus, mass is a constanpobdportionality.
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Q) Fundamental laws of physics require
(a) conservation of energy amebn-conservation of charge

(b) conservation of charge and non conservatbdfinear momentum
(c) conservation of charge amdn-conservation of energy

(d) conservation of energy, momentuamd charge
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Q) Fundamental laws of physics require
(a) conservation of energy amebn-conservation of charge

(b) conservation of charge and non conservatbdfinear momentum
(c) conservation of charge amdn-conservation of energy
(d) conservation of energy, momenturand charge

Fundamental laws of physics require conservation of energy, momentum and Charge. With respect to
classicaphysics, conservation laws includenservation of energy, mass (m@atter), linear momentum,
angularmomentum, and electric charge. Most conservation laws are exact, or absolute, in the sense that

they apply to alpossible processes.
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Q) Work is said to be one Joule wheifoece of
(a) 4 N moves an object by 25 cm

(b) 2 N moves an object by 1 m

(c) 1 N moves an object by 1 cm

(d) 1 N moves an object by 50 cm
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Q) Work is said to be one Joule wheifoece of
(a) 4 N moves an object by 25 cm

YA

(b) 2 N moves an object by 1 m

(c) 1 N moves an object by 1 cm

)7
T
C ><

(d) 1 N moves an object by 50 cm smooth d

Surface

One joule is defined as the amount of work done when a force of one newton is exerted
through a distance of one meter. Thus, force of 4 N moves an object by 25 cm resulting
In 1 joule of work.
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Q) A uniform motion of a car alongarcular path experiences
(a) a change in speed due to a change in its direction of motion

(b) a change in velocity due to a change in its direction of motion

(c) a change in momentum due to nbange In its direction of motion

(d) a constant momentum due tocnange in its direction of motion
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Q) A uniform motion of a car alongarcular path experiences
(a) a change in speed due to a change in its direction of motion

(b) a change in velocity due to a change In its direction of motion

(c) a change in momentum due to nbange In its direction of motion

(d) a constant momentum due tochange In its direction of motion

Since velocity is a vector, changeslirection constitute changes in velociy.change in
velocity is known as acceleration. The change in velocity due to circular motion is known as
centripetalacceleration.
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Q) Three equal resistors are connected in parallel configuration in a closed
electrical circuit. Then the total resistance in the circuit becomes

(a) onethird of the individuakesistance

(b) two-third of the individuakesistance

(c) equal to the individual resistance

(d) three times of the individuaesistance
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Q) Three equal resistors are connected in parallel configuration in a closed
electrical circuit. Then the total resistance in the circuit becomes

(a) onethird of the individual resistance K A
(b) two-third of the individuakesistance 'V\/:VV\,
(c) equal to the individual resistance

(d) three times of the individuaesistance

Onethird of the individual resistance because if three or more resistors
each with the same value are connected in parallel, then the equivalent
resistancewill be equal toR/n
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Q) wdzll K S NJF 2-paRicey ) scdttediglexperiment wagsponsible for
the discovery of which one of the following?

(a) Electron
(b) Proton
(c) Atomic Nucleus

(d) Neutron
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Q) wdzll K S NJF 2-paRicey ) scdttediglexperiment wagsponsible for
the discovery of which one of the following?

The Rutherford Experiment

fluorescent

(a) Electron
(b) Proton
(c) Atomic Nucleus

(d) Neutron

radiation source (radium) E)(pected ReSU|tS

9N} Sal wdmsKSnhUE 2xNdrrieit is the gold foil experiment.
A beam of alpha particles was aimed at a piece of gold foil. Most alpha
particles passed through the folil, but a few were scattered backward.
This showed that most of the atom is empty space surrounding a tiny
nucleus.
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Q 2KAOK 2yS 2F 0UKS T2ff 24A ytRatnehtsfySy
cancer?

(a) lodine
(b) Sodium
(c) Cobalt

(d) Uranium



NDA 2 2022 Physics Marathon

Q) 2KAOK 2yS 2F (0KS T2ff 24 ytRatn®ehtsfyYSy
cancer?

(a) lodine
(b) Sodium
(c) Cobalt

(d) Uranium

Cobalt therapy is the medical use of gamma rays from the radioisotope
cobalt60 to treat conditions such as cancer. Beginning in the 1950s, eobalt
60 was widely used in externlaéam radiotherapy (teletherapyhachines,

which produced a beam of gamma rays that was directed into the patient's
body to kill tumor tissue.
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Q) Imagine a currentarrying straightonductor with magnetic field dines in
anti-clockwise directionI'hen the direction of current determined by

(a) the RightHand Thumb rule and it would be Iin 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 LeffHand Thumb rule and it would be in the upward direction.
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Q) Imagine a currentarrying straightonductor with magnetic field dines in
anti-clockwise directionI'hen the direction of current determined by

(a) the RightHand Thumb rule and it would be Iin 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 LeffHand 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 righandthumb rule.
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Q) The device used to produce electoarrent is known as
(a) Motor
(b) Generator
(c) Ammeter

(d) galvanometer
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Q) The device used to produce electoarrent is known as
(a) Motor |
(b) Generator
(c) Ammeter

(d) Galvanometer
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Q) Myopia is a defect in human vision where an image of a
(a)nearby object Is focused beyotiae 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 beyotiae 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€@mmon vision condition in which you
can see objects near to you clearly, but objects farther away are blurry.
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Q) Plants get water through the roots because of
(a) Capillarity
(b) Viscosity
(c) Gravity
(d) Elasticity
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Q) Plants get water through the roots because of

(a) Capillarity Waterlosthy -
(b) Viscosity

(c) Gravity
o Suction
(d) EIaSUClty pressure Capillarity
Plants absorb water from their root hairs on the root via
osmosis. It is then transported to other parts of the plant Yo Water absorbed

AR e by root hairs
(through the network of xylem vessels) through a RO

combination ofcapillary actiorand transiprationalpull.”
Water moves through the plant by means of capillary
action.
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Q) Cornea in human eye
(a) Is a light sensitive screen.
(b) Is a muscular diaphragm.
(c) contains blood vessels.

(d) iIs composed of proteins and cells.
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Layers of the Cornea

Q) Cornea in human eye e Y

C— Bowman'’s Layer

(a) is a light sensitive screen. @iﬁ??

- Endothelium

(b) is a muscular diaphragm.
(c) contains blood vessels.

(d) Is composed of proteins and cells.

Cornea in human eye is composed of protein and cells. The cornea is
made up of cellular and acellular components. The cellular components
Include theepithelial cells, keratocytes, and endothelial cells. The
acellular component includes collagen and glycosaminoglycans. The
epithelial cellsare derived from epidermal ectoderm
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Q) Power of a lens of focal length 25 is
(a)+ 2.5 Dioptre
(b) + 3 Dioptre
(c) + 4 Dioptre
(d) + 5 Dioptre
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Q) Power of a lens of focal length 2 is Power of lens = P
(a)+ 2.5 Dioptre (measured in D - dioptres)
(b) + 3 Dioptre Focal length of lens = £

(measured in m-metres)

(c) + 4 Dioptre
(d) + 5 Dioptre P

25cm=0.25m

Now, substituting the value of focal length in the formula of power of lens

wegetP=1/m& v |

Y P=4i

Y 1 is also expressed as diopters orA3.it is a convex lens, so its
power is positive. Thus, the power of the lens4D.
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Ta

Q { LKSNAOIf YANNERN T2N¥d©XI MRBEALI} VOD
YR F20If Ry KK DB YAUDBRBNRH 02 |

(a) focal length goes to Infinity.

(b) focal length goes to zero.
(c) image distance goes to zero.

(d) image distance goes to infinity.
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Ta

Q { LKSNAOIf YANNERN T2N¥d©XI MRBEALI} VOD
YR F20If Ry KK DB YAUDBRBNRH 02 |

(a) focal length goes to infinity.

(b) focal length goes to zero.

(c) image distance goes to zero. /

(d) image distance goes to infinity.
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Q) Nuclear energy is generated by
(a) nuclear fission and its expresswas proposed by Einstein.
(b) nuclear fission and its expresswas proposed by Rutherford.

(c) nuclear fusion and its expresswas proposed by Bohr.

(d) nuclear fusion and its expressias proposed by Heisenberg
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Q) Nuclear energy is generated by
(a) nuclear fission and its expresswas proposed by Einstein.
(b) nuclear fission and its expressiavas proposed by Rutherford.

(c) nuclear fusion and its expresswas proposed by Bohr.

(d) nuclear fusion and its expressias proposed by Heisenberg.

Nuclear energy is generated by nuclear fission and its expression was proposed by Rutherford. A
nuclear reactor is driven by the splitting of atoms, a process called fission, where a patrticle (a
Wy Sdzi NBPY QO A& FANBR G |y Fd2Y3Z sontemddifonal KSy
neutrons.
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Q) Reverberation is a phenomenon associated with a
(a) multiple refraction of sound.
(b) multiple reflection of sound.
(c) single refraction of sound.

(d) single reflection of sound.
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Q) Reverberation is a phenomenon associated with a

(a) multiple refraction of sound.
(b) multiple reflection of sound.
(c) single refraction of sound.

(d) single reflection of sound. i Direct sound 4

Reverberation is thehenomenon of persistence of sound after it has been stopped as a
result of multiple reflections from surfaces sua furniture, people, air, etc.
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Q) Which among the following is true for propagation of sound waves?

(a) Sounc
(b) Sounc

(c) Sounac

(d) Sounc

can travel in vacuum, and it is a transverse wave In alir.
cannot travel in vacuum, and it is a longitudinal wave In air.
can travel in vacuum, and it is a longitudinal wave In air.

cannot travel in vacuum, and it Is a transweese In air.
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Q) Which among the following is true for propagation of sound waves?
(a) Sound can travel in vacuum, and it is a transverse wave in alir.
(b) Sound cannot travel in vacuum, and it is a longitudinal wave In air.
(c) Sound can travel in vacuum, and it is a longitudinal wave In air.

(d) Sound cannot travel in vacuum, and it Is a transvwaeesee in air.

Sound cannotravel in vacuum, and it is a longitudinal wave in air. Sound propagates through
air or other mediums as a longitudinal wave, in which the mechanical vibration constituting
the wave occurs along the direction of propagation of the wave.

Object vibrates ~——*  Adjacent particles =~ ——————*  Reaches ear

displaced
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Q) A tennis ball is thrown in the vertically upward direction and the ball attains
a maximum height of 20 m. The ball was throapproximately with an
upward velocity of

(a)8 m/s

(b) 12 m/s
(c) 16 m/s
(d) 20 m/s
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Q) A tennis ball is thrown in the vertically upward direction and the ball attains
a maximum height of 20 m. The ball was throapproximately with an
upward velocity of

(a)8 m/s L O ¢Qi
(b) 12 m/s m o SZ‘QI
6 ¢Qi
() 16 mis Here s=h=20m
(d) 20 m/s And taking g=10n/
We get
u=20m/s

rrrrrrl e rrr
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Q) An object of mass 2000 g possesses 100 J kinetic energy. The object must
moving with a speed of

(a) 10.0 m/s
(b) 11.1 m/s
(c) 11.2 m/s
(d) 12.1 m/s



NDA 2 2022 Physics Marathon

Q) An object of mass 2000 g possesses 100 J kinetic energy. The object must
moving with a speed of

(a) 10.0 m/s
(b) 11.1 m/s
(c) 11.2 m/s
(d) 12.1 m/s

According to formula,
K=mw/2

100=2¥/2

100=¥

v=10.0 m/s
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Q) The unit of the ratio between thrust and impulse is same as that of
(a) frequency
(b) speed
(c) wavelength

(d) acceleration
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Q) The unit of the ratio between thrust and impulse is same as that of

(a) frequency
Thrust is [ MLT-2] and the
(b) Speed Dimension of Impulse is [MLT ]

(c) wavelength

(d) acceleration

Thrust is perpendicular force. Impulse is the integral of a
force, F, over the time interval, t, fevhich it acts.Thus,

the ratio of thrust i.e., F and Impulse would give time
Inverse which igquivalent to Frequency.
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Q) Which one of the following figures correctly shows the path of a ray of light
through a glass prism?

@ 7\ (b) }/ﬁ\
/
/

(€}
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Q) Which one of the following figures correctly shows the path of a ray of light
through a glass prism?
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Ans (a)
Aray of lightthrough a glass prism as it shows the rays moving towards
normal while going from rarer to denser medium and away from normal
while movingfrom denser to rarer medium.
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Q) When a light beam falls on a triangular glass prism, a band of colors is obtaine
Which one of the following statements Is correcthis regard?

(a) Red light bends the most, as the refractive index of glass fdigteds greatest.
(b) Red light bends the most, as the refractive index of glass fdigigds lowest.
(c) Violet light bends the most, as the refractive index of glass for Vigitts
greatest.

(d) Violet light bends the most, as the refractive index of glass for \nghetis

lowest.
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Q)When a light beam falls on a triangular glass prism, a band of colors is obtaine
Which one of the following statements Is corr@cthis regard?

(a) Red light bends the most, as the refractive index of glass fdigteds greatest.
(b) Red light bends the most, as the refractive index of glass fdigigds lowest.
(c) Violet light bends the most, as the refractive index of glass for viatgtt is
greatest.

(d) Violet light bends the most, as the refractive index of glass for \nghetis

lowest.
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P White Color
SCT Red

light Yellow

- e

[
8

é

9
:
<-0DO<02

Green

A\
& s
.» — Orange.
/ -\ Leastdeviation White e

9 Blue
*|Blue :
#| Indigo Violet
g e
%\)‘\\\Q Violet

White light splits
into seven colours

A (nm)
760-647
647-585
585-575
575-491
491-424
424-380

Freq (Hz)
14
4.3x10
14
4.3x10
14
5.2x10
14
5.6x10
14
6.6x10
14
7.3x10

Ans (c)Violet light bends the most, as the refractive index of glass for vidigit is

greatest.
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Q) The image of an object formed byp&ne mirror is
(a) erect, real and larger.
(b) erect, virtual and same size.
(c) inverted, virtual and same

(d) inverted, real and smaller.
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Q) The image of an object formed byp&ne mirror is

(a) erect, real and larger.

(b) erect, virtual and same size. /&

(c) inverted, virtual and same

(d) inverted, real and smaller.

Plane mirror

/

Left hand
of image

Right hand
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Q) Which one of the following is not@nservative force?
(a) Frictional force
(b) Electric force
(c) Gravitational force

(d) Spring force
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Q) Which one of the following is not@nservative force?
(a) Frictional force

[ Mon-conservative Fo r{:E]

(b) Electric force
(c) Gravitational force

(d) Spring force

W, W, W
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Q) A negative work is done when an applied force F anactneesponding
displacement S are

(a) perpendicular to each other.
(b) parallel to each other.
(c) anttparallel to each other.

(d) equal in magnitude.
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Q) A negative work is done when an applied force F anactneesponding

dISpIacement S are Positive Work
(a) perpendicular to each other. ﬁ‘v -—)vf
R
(b) parallel to each other. Displacement
(c) anttparallel to each other. Negative Work
Vi Vf
(d) equal in magnitude. Fre .\ ‘

Displacement

The work W that a force F does on an object is the product of the magnitude F of the force,

times the magnitude d of the displacement, times the cosine of the afigegween them.
W =1d cosd

So, if angle is 180W will be negative.

EEEEE
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Q) What would be the displacement of a particle moving in a circular path of radius r

after a displacement of half a circle?
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Q) What would be the displacement of a particle moving in a circular path of radius r

after a displacement of half a circle?

After half a circle, the particle will be diametrically
opposite to its origin. Hence, displacement is
equal to the diameter.
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Q) Velocity is defined as per time.

(a) distance
(b) displacement
(c) power

(d) acceleration



NDA 2 2022 Physics Marathon
Q) \Velocity Is defined as per time.

(a) distance
(b) displacement
(c) power

(d) acceleration

Velocity is defined as displacement per unit time.
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Q) Which of the following is true of a frefalling body?

(a) It moves with noruniform motion
(b) It has zero velocity
(c) It has constant notzero acceleration

(d) It has nonuniform acceleration
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Q) Which of the following is true of a frefalling body?

(a) It moves with noruniform motion
(b) It has zero velocity
(c) It has constant norzero acceleration

(d) It has nonuniform acceleration

When a body falls freely it is said to be in constant
acceleration. The body does not have any force
acting on it other than the acceleration due to
gravity. Thus, acceleration also remains constant in
the complete duration of the fall.
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Q) The physical quantity that has both magnitude and direction is known as

(a) Vectors

(b) Scalars

(c) Both(a) and (b)
(d) Neither (a) or (b)
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Q) The physical quantity that has both magnitude and direction is known as

(a) Vectors

(b) Scalars

(c) Both(a) and (b)
(d) Neither (a) or (b)

Vector quantities are physical quantities that have both magnitude
and direction.
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Q) Which of the following situations is true and possible?

(a) If the velocity of a body is zero, then the acceleration can bezsva

(b) A body moving at a constant velocity can have acceleration

(c) The magnitude of distance and displacement are equal in a circular motion
(d) All of the above
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Q) Which of the following situations is true and possible?

(a) If the velocity of a body Is zero, then the acceleration can be rr@mno
(b) A body moving at a constant velocity can have acceleration
(c) The magnitude of distance and displacement are equal in a circular motion
(d) All of the above
It is possible to have a nexero value of acceleration when the velocity of a body is zerc

When the body is projected vertically up, at the highest point its speed becomes zero
whereas it is accelerating downwards with g = 9.8%m/s
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Q) Loudness measures the sound energy reaching the ear per second and depends on
amplitude of the sound wave. What is the unit used to measure the loudness of

sound?
(a) hertz

(b) decibel
(c) meter/second

(d) second
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Q) Loudness measures the sound energy reaching the ear per second and depends on
amplitude of the sound wave. What is the unit used to measure the loudness of
sound?

(a) hertz
(b) decibel
(c) meter/second

(d) second

We measure loudness or sound intensity (also referred to as sound power or sound
pressure) in units called decibel3ecibels (dB)
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Q) If a wave complete 20 vibration in 2.5s, then its frequency is

(a) 200 Hz
(b) 50 Hz
(c) 20 Hz
(d) 8 Hz
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Q) If a wave complete 20 vibration in 2.5s, then its frequency is

(a) 200 Hz
(b) 50 Hz
(c) 20 Hz
(d) 8 Hz

Number of vibration per second is the frequency.
So, frequency = 20/2.5 = 8 Hz
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Q) When sound gets reflected from a surface

(a) the angle of incidence < angle of reflection
(b) the angle of incidence = the angle of reflection
(c) the angle of reflection is equal to90

(d) the angle of incidence > angle of reflection
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Q) When sound gets reflected from a surface

(a) the angle of incidence < angle of reflection
(b) the angle of incidence = the angle of reflection
(c) the angle of reflection is equal to 90

(d) the angle of incidence > angle of reflection

From the laws of Reflection of sound, we can say that
AThe angle of reflection is always equal to Hregle of incidence

Reflecting surface
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Q) Loudness or softness of a sound is depends on

(a) Amplitude
(b) Frequency
(c) Type of a wave

(d) None of these
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Q) Loudness or softness of a sound is depends on

(a) Amplitude
(b) Frequency
(c) Type of a wave

(d) None of these
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Q) The speed of sound is greater in

(a) Nickel

(b) Ethanol

(c) Air

(d) Sulphur dioxide
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Q) The speed of sound is greater in

(a) Nickel

(b) Ethanol '
. by
(c) Air ““' "l“
(d) Sulphur dioxide “"ll’w’l L,SQOéID
’GAS ID

Speed of sound is maximumsnolidsand decreases from solids to
f AlldZARa YR fAljdzZARa&a (2 3JlFasSaed {2dzyR O
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Q) An apple falls from a tree because of gravitational attraction between the Earth and
the apple. If F1 is the magnitude of force exerted by the Earth on the apple and F2 is
the magnitude of force exerted by the apple on the Earth, then

(a) F1 is very much greater than F2
(b) F2 is very much greater than F1
(c) F1 is only a little greater than F2
(d) F1 and F2 are equal
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Q) An apple falls from a tree because of gravitational attraction between the Earth and
the apple. If F1 is the magnitude of force exerted by the Earth on the apple and F2 is
the magnitude of force exerted by the apple on the Earth, then

(a) F1 is very much greater than F2

distance r

(b) F2 is very much greater than F1
(c) F1 is only a little greater than F2
(d) F1 and F2 are equal

force F1

force F2

EARTH
mass m

F1=F2=GY XM
r




NDA 2 2022 Physics Marathon
Q) When a mango falls from a mango tree then

(a) only the Earth attracts the mango.
(b) only the mango attracts the Earth.
(c) both the mango and the Earth attract each other.

(d) both the mango and the Earth repel each other.
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Q) When a mango falls from a mango tree then

(a) only the Earth attracts the mango.
(b) only the mango attracts the Earth.
(c) both the mango and the Earth attract each other.

(d) both the mango and the Earth repel each other.

The gravitational force always attractive in nature.
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Q) When a ship floats in sea water

(a) The weight of water displaced is greater than the weight of ship
(b) The weight of water displaced is less than the weight of the ship

(c) The weight of water displaced is equal to the weight of the ship

(d) It displaces no water.
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Q) When a ship floats in sea water

(a) The weight of water displaced is greater than the weight of ship
(b) The weight of water displaced is less than the weight of the ship
(c) The weight of water displaced is equal to the weight of the ship

(d) It displaces no water.

According to Archimedes principle when a body is
iImmersedfully or partially in a liquid it experiencesan
upward force that is equal to the weight of the fluid
displacedoy it therefore the weight of water displaceds
equalto the weight of the ship.
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Q) The Sl unit of pressure is

(a) Nn?
(b) N/m
(c) N/n?
(d) Nt/m?
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Q) The Sl unit of pressure is

(a) Nn?
(b) N/m
(c) N/n¥
(d) Nt/m?

P=F/A
So, the unit is N/rh
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Q) If the gravitational attraction of the Earth suddenly disappears, which of the following

statements will be true?

(a) The weight of body will become zero, but the mass will remain same.
(b) The weight of a body will remain same, but the mass will become zero.
(c) Both mass and weight become zero.

(d) Neither mass nor weight becomes zero.
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Q) If the gravitational attraction of the Earth suddenly disappears, which of the following

statements will be true?

(a) The weight of body will become zero, but the mass will remain same.
(b) The weight of a body will remain same, but the mass will become zero.
(c) Both mass and weight become zero.

(d) Neither mass nor weight becomes zero.

If the gravitational force on earth disappears, then there would
be no acceleration acting on a body downwards, hence, there
will be no force acting on the body due to gravity, hertbe,
weight of the body will become zero.
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Q) The masses of two bodies are in ratio 5 : 6 and their velocities are in ratio 1 : 2. Ther

their linear momentum will be in the ratio
(@a)5:6

(b)1:2

(c)12:5

(d)5:12
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Q) The masses of two bodies are in ratio 5 : 6 and their velocities are in ratio 1 : 2. Ther

their linear momentum will be in the ratio

(2)5:6 YskYi T pkKc

(b)1:2 OskK@Di [ MKH
Using the formula,

(€)12:5  Given that,

: Mass (m) = 5/6

(d)5: 12 Velocity (v) = 1/2
Substituting their values,
b p=mv
t p=(5/6)x(1/2)
t 5x1)/(6%x2)
t 5/12=5:12
Therefore, the ratio of linear momentum of the two bodies
Is(d) 5:12.



EEEEE

NDA 2 2022 Physics Marathon
Q) Which of the following is the Sl units of force?

(a)Kgm/g
(b) Kgm/s
(c)Newton- metre

(d) Newton
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Q) Which of the following is the Sl units of force?

(a)Kgm/g
(b) Kgm/s
(c)Newton- metre

(d) Newton
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Q) A bullet of mass 5 gm is fired from a gun of mass 5 kg. What is the recoil of the of gL

muzzle velocity is 500 m/s.
(a)500 m/s

(b) 5 m/s

(c) 50 m/s

(d) 0.5 m/s
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Q) A bullet of mass 5 gm is fired from a gun of mass 5 kg. What is the recoil of the of gL

muzzle velocity is 500 m/s.

(a) 500 m/S Recoil on gun Before firing
R <«—— (Reaction) FGPE: ﬂ:.l l";“Et
(b) 5 m/s i
- —_—
==
(C) 50 m/S S__ o Bullet After firing
@ Gun

(d) 0.5 m/s o

By the conservation of linear momentum mgvg = m,v,

— —3 -
mg xvg 5 x 107 x 500
= Vg = = ~ = 0.5 /s

me S




Q) A plate, a ball, and a child all have the same mass. The one having more inertia is tl
(a) plate
(b) ball
(c) child

(d) All have equal inertia
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Q) A plate, a ball, and a child all have the same mass. The one having more inertia is tl

(a) plate
(b) ball
(c) child

(d) All have equal inertia

Inertia dependsupon the massof the object If
the massof a body is more, it will have more
Inertia. Asthe massof the plate, all and the child
Isthe same theyall will havethe sameinertia
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Q) A man throws a ball weighing 200 g vertically upwards with a speed of 10m/s. Its

momentum at the highest point of its flight will be:
(a) 2 kg m/s

(b) 2000 kg m/s

(c) Insufficient data to find the momentum.

(d) zero
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Q) A man throws a ball weighing 200 g vertically upwards with a speed of 10m/s. Its

momentum at the highest point of its flight will be:
(a) 2 kg m/s

(b) 2000 kg m/s

(c) Insufficient data to find the momentum.

(d) zero

At the highest point, velocity is zero. Hentiee
momentum Is also zero.
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Q) A monkey is climbing up a ropgen the tension in the rope
(a)must be equal to the force applied by the monkey on the rope
(b) must be less than the force applied by the monkey on the rope
(c)must be greater than the force applied by the monkey on the rope

(d) maybe equal to less than or greater the force applied by the monkey on the roj
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Q) A monkey is climbing up a ropgen the tension in the rope
(a) must be equal to the force applied by the monkey on the rope
(b) must be less than the force applied by the monkey on the rope
(c)must be greater than the force applied by the monkey on the rope

(d) maybe equal to less than or greater the force applied by the monkey on the roj

Free body diagram
T
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Q) The horizontal range of the projectile is maximum when the angle of projection is
(a) 90
(b) @
(c) 4%
(d) 30
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EEEEE

Q) The horizontal range of the projectile is maximum when the angle of projection is

(a) 90

(b) @

(c) 4%

(d) 3¢

Let Velocity is V and the angle of projection with horizontal is 6.

2V smbcosB 'V <sinlf

.. Range, R =
g g

R V?
=:-c—= 2eos2B8=0=20=900" =0=45"

de g

PR V. R 4V?

- =——4sin26,at6=45° = — =——— <0
= TR s sind TS 2

Hence, at 6 = 45° , Range is maximum.

Height (y)

75 degrees

60 degrees

45 degrees

Range (x)
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Q) The Coefficient of static friction between two surfaces depends upon
(a)nature of surface
(b) the shape of the surface in contact
(c)the magnitude of applied force

(d) none of these
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Q) The Coefficient of static friction between two surfaces depends upon
(a) nature of surface
(b) the shape of the surface in contact
(c)the magnitude of applied force

(d) none of these

Friction force depends on normal force between bodies and co
efficient of friction between bodies. As we know normal force
doesn't depend on shape of surface or area of contact, friction
co-efficient is only parameter which only dependsmature of
surface, so we can sayp-efficient offriction force dependsn
Nature of surface.
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Q) Which of the following statements about friction is true?
(a)kinetic friction is always greater than rolling friction
(b) frictional force is proportional to the area of contact between the two surfaces
(c)frictional force cannot accelerate a body

(d) friction can be reduced to zero
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Q) Which of the following statements about friction Is true?
(a) kinetic friction is always greater than rolling friction
(b) frictional force is proportional to the area of contact between the two surfaces
(c)frictional force cannot accelerate a body

(d) friction can be reduced to zero

As friction is an opposing force it resists the motion when two surfaces come in contact with each other. Its properties are:
1) It opposes the direction of motion.

ii) It is independent of the area of surfaces in contact

i) It depends upon the type and nature of the material in contact (coefficient of friction)

Iv) It depends upon the net normal force among the two surfaces

v) It does not initiate motion but respond

vi) It is parallel to those surfaces that are moving with respect to each other.

vii) Order for different types of friction:

static > kinetic > rolling

Frictional force can accelerate a body: Frictional force can cause acceleration but it would be in the opposite dirdatiorobon.
This statement is true.

Frictional force can be reduced to zero: Theoretically, frictional force can be zero for highly polished surfacesBide, eit.K A & A &y Q1
real life.

Thus, this statement is partially true (since not completely wrong).
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Q) On a banked road, which force is essential to provide the necessary centripetal
force to a car to take a turn while driving at the optimum speed
(a)component of normal force
(b) component of frictional force
(c)Both

(d) none of these
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Q) On a banked road, which force is essential to provide the necessary centripetal
force to a car to take a turn while driving at the optimum speed
(a) component of normal force
(b) component of frictional force
(c)Both

]

Surface
(d) none of these mg
On a banked roadhe horizontal component of the normal force and the
frictional forcecontribute to provide centripetal force to keep the car moving
on a circular turn without slipping.
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Q) ¢KS FT2NXNdzZf I F2NJ YSLI SNQRa UGKANR f I ¢
(a) PO &
(b) BO &
(c) Fo &
(d) #o &
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Q) ¢KS T2NXNdzf I F2NJ YSLI SNXR&a 0KANR
(a) PO &
(b) BO a3
(c) Fo &
(d) % a3

2 3 = i
T cx a T = Time to Complete Orbit

a = Length of Semi-major Axis

Kepler's Third Law of Planetary Motion
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Q) If the radius of the earth were to be shrink by 1% its mass remaining the same, th
acceleration due to gravity on the surface of the earth will

(a) increase by 1%
(b) decrease by 3%
(c) decrease by 1%

(d) increase by 2%
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Q) If the radius of the earth were to be shrink by 1% its mass remaining the same, th
acceleration due to gravity on the surface of the earth will
a) increase by 1%
(a) y RI_R
(b) decrease by 3% = 100 =—1

(c) decrease by 1% R! = 0.99R

z

d) increase by 2%
(d) y £70 El . G(M) .
- (991311}2 ([}.99}2

1
S 7% 100

g

Percentage changein g =

]

x 100 = 2%
(0.997 — % 7

= (
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Q) According to which law, the line connecting any planet to the sun covers equal are
at equal time intervals?

(a) Gravitational law
(b) The Periodic Law
(c) The Law of areas
(d) The orbital law
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Q) According to which law, the line connecting any planet to the sun covers equal are
at equal time intervals?

o Kepler’s Second Law
(a) GraVItathnal IaW A planet sweeps out equal areas in equal intervals of time
(b) The Periodic Law v “a

Planet

(c) The Law of areas
(d) The orbital law

Perihelion

Sun

'

e
%
Time takento _ Time taken to

travel distance 1 ~ travel distance 2 ~> Areal = Area2

Aphelion

Orbit
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Q) ¢KS adzy Aa LRZaAlAZYySR yyypy 2F 0KS LI
(a)in the center
(b) in one of the foci
(c) in both foci

(d) along the serAaminor axis
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Q) ¢KS adzy Aa LIZaAUAZ2ZYSR yYypypy 2F UKS LI

In th nter - i |
(&)in the cente Kepler's First LaviEach planet's orbit about the Sun is an

(b) in one of the foci ellipse. The Sun's center is always located at one focus of
the orbital ellipse. The Sun is at one focus. The planet
(c) in both foci follows the ellipse in its orbit, meaning that the planet to

o _ Sun distance is constantly changing as the planet goes
(d) along the seraminor axis  around its orbit.

------- <--.._ P

”.--"' 6 Planet
/ A\ \
Y ek or, J
]
\ @‘@@ 2 ’

LY ’

“. Sun ,,'

" Elliptical orbit
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Q) Four wires whose lengths and diameter respectively are given below are made of
same material. Which of these will have the largest extension when same tension
applied?

(@) 0.50 m, 0.50 mm
(b) 1.00 mm, 1.00 mm
(c) 2.00 m, 2.00 mm
(d) 4.00 m, 4.00 mm
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Q) Four wires whose lengths and diameter respectively are given below are made of
same material. Which of these will have the largest extension when same tension
applied?

: T _ FL i _T[DZ
(a) 050 m, 050 mm Using Hook'elaw Y = — where A_T
L
(b) 100 mm, 100 mm D2 where constan
. L 50
Forwire A: — = — 20000
(C) 2.00 m, 2.00 mm D?  (0.057
(d) 4.00 m, 4.00 mm Forwinep: Lo 100
D?  (0.1)
Forwire C: % = (ég[)}i = 5000
Forwire D: % = (32{))2 =3333.33

Thus wire A has the largest extension.
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Q) Which of the following isot a thermodynamicalunction
(a) Enthalpy

(b) Work done
00 DAOOQA SYSNHES

(d) Internal energy
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Q) Which of the following isot a thermodynamicalunction

(a) Enthalpy

(b) Work done U F
_ Internal Helmholtz

600 DAGOQA SYSNHEC| free eneray
(d) Internal energy

H G
Enthalpy Gibbs
free energy
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Q) When the intermolecular distance increases due to tensile force, then
(a) There is no force between the molecules

(b) There is a repulsive force between the molecules
(c) There is an attractive force between the molecules

(d) There is zero resultant force between the molecules
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Q) When the intermolecular distance increases due to tensile force, then
(a) There is no force between the molecules

(b) There is a repulsive force between the molecules
(c) There Is an attractive force between the molecules

(d) There is zero resultant force between the molecules

Repulsion

Force F

—» distance R

] |
Attraction *'I—Rr--:\/’

O
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Q) The magnitude of the force developed by raising the temperature fré@to 100C of
the iron bar of 1.00 m long and 1 cm? creesxtion when it is held so that it is not
permitted to expand, or bend is (Temperature-€ficient = 16/°C and Y = 10N/m?2)

(a) 1GN
(b) 1G' N
(c) 1GN
(d) 10N
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Q) The magnitude of the force developed by raising the temperature frémt6 100C of
the iron bar of 1.00 m long and 1 cm? craextion when it is held so that it is not
permitted to expand, or bend is (Temperature-€fticient = 1/°C and Y = 10N/m?2)

(a) 1GN

(b) 10N
(c) 1GN
(d) 10N
¢KS SELINBaarzy FTRNIG2NDS A& Cr , E |
GKSNB |, A& GKS _2dzy3usa Y2Rdz dzaxz ! (K

coefficient of linear expansionagd¢ A &4 GSYLISNI G0dzZNBE RATT
iIndependent of length.
F=(10N/m?2)x1x10Mm?2x (1& ¥°C)x 100°C

= 1N



Q) The molar specific heat constant pressure of an ideal gas is 7R/2. The ratio of
specific heat at constant pressure to that at constant volume is?

a) 9/7
b) 8/7
c) 7/5
d) 5/7



Q) The molar specific heat constant pressure of an ideal gas is 7R/2. The ratio of
specific heat at constant pressure to that at constant volume is?

(a) 9/7

(b) 8/7
(c) 7/5
(d) 5/7
We have given molar specific heat at constant pressure
Cp = ;R
Weknow C, — C, = R
3}
= Cy =C), — R = gR—R: §R

Hence, required ratio is
C, B (7/2)R 7

Cv (5/2)R 5
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Q) The maximum number of rectangular components into which a vector can be split
Its own plane is
(a) 1
(b) 2
(€) 3
(d) 4
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Q) The maximum number of rectangular components into which a vector can be split

Its own plane is
(@) 1
(b) 2
(c) 3
(d) 4

asin @

A vector can be split maximum inBrectangular components
AY AlGa 26y LIXIYSZT gKAOK | NB
more, they are not independent and can be represented in
terms of other components.
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Q) Which of the following is in the decreasing oraddipenetrating power?
@h,,o
(b)), ", 0
(€)o, M,

(d)o,) "
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Q) Which of the following is in the decreasing oraddipenetrating power?

(@h,1,9

(b)i,h,9 A & ——

(c)o,h, ] B o >

(d)o,i b Y WMAR AR R o

Paper Aluminium Lead
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Q) 1f ®t 6 = AB, then the angle betwedh andd is
(a) 90
(b) @
(c) 4%
(d) 30
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Q) 1f ®t 6 = AB, then the angle betwedh andd is

(a) 90
(b) @ aé
(c) 49 b

(d) 30° a‘b =|allb| cosH

If 1 & = AB then cds= 1 and hencé = @
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Q) 1f®8 6 = AB, then the angle betwee® and§ is
(a) 90
(b) O
(c) 4%
(d) 30
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Q) 1f®8 6 = AB, then the angle betwee® and§ is
(a) 90
(b) O
(c) 43 i

(d) 30 > &= AxB
. |C|] = |A]|Blsin(8)

[

If 8 & = AB then sin= 1 and hencé = 9¢
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Q) When a ball is projected upwards, then its acceleration at the highest point is equi
XXXXXPD YR A4 RANBOUSR XXXXXOPOD
(a)0, downward.
(b) acceleration due to gravity, downward
(c)acceleration due to gravity, upward.

(d) None of the above
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Q) When a ball is projected upwards, then its acceleration at the highest point is equi

Pa e Vd Pa o

XXXXXPD YR A4 RANBOUSR XXXXXOPOD

(a)0, downward.
(b) acceleration due to gravity, downward
(c)acceleration due to gravity, upward.

(d) None of the above

Acceleration of the ball during any stage is constant in g and direction ,itis g =

0.8m/s? and its downwards.
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Q) If the body is moving in a circle of radius r with a constant speed v, its angular
velocity Is

(a) valr
(b) vr

(c) vir
(d) riv
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Q) If the body is moving in a circle of radius r with a constant speed v, its angular
velocity Is

(a) valr
(b) vr

(Cc) vir
(d) riv

"|'||_i"

V=10=®=— = constant [As vandr
r

are constant]
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Q) A student has measured the length of a wire equal to 0.04580 m. This value of
length has the number of significant figures equal to

(a) Five

(b) four

(c) Six

(d) None of these
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Q) A student has measured the length of a wire equal to 0.04580 m. This value of
length has the number of significant figures equal to

(a) Five 0.00003400

(b) four \ \

. All non-zero

C SIX o Zeros after non-zero

() digits are digits in a decimal

significant number are
significant

(d) None of these

The given value of length has four
significant figures — 4, 5, 8 and 0 because
the zeroes left to a non-zero number are
not counted but all other zeroes are
counted if a number contains a decimal
point.
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Q) The magnetic field at a distance r from a long wire carrying current i is 0.4 tesla.
The magnetic field at a distance 2r is

(a) 0.2 tesla
(b) 0.8 tesla
(c) 0.1 tesla
(d) 1.6 tesla
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Q) The magnetic field at a distance r from a long wire carrying current i is 0.4 tesla.
The magnetic field at a distance 2r is

(a) 0.2 tesla From Ampere's Law
(b) 0.8 tesla fB.d = Ho (L)
(c) 0.1 tesla
or B(2nr) = pl
(d) 1.6 tesla 1
and B= 12" (forr>R) ... (a)
1,1
B=1" B« 1
27T I

When r 1s doubled. the magnetic field

becomes half. 1.e.. now the magnetic field will
be0.2T.
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Q) Two equations of two S.H.M. axe= asinfxt -U) andy =bcos(t - U . The phase
difference between the two is

(a) 0°
(b) 360
(c) 90
(d) 180
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Q) Two equations of two S.H.M. axe= asinfxt -U) andy =bcos(t - U . The phase
difference between the two is

cos (o)

(a) 0° X

(b) 360 / X\ N
(c) 90 = \X/

(d) 180

y=asin(of—a) = acas(mf—m —%}
=/

Another equation 1s given y = cos(mf —o)

So. there exists a phase difference of

’

=90°

b | =
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Q) A 220V, 100watt bulb is joined with a 110 V supply. The power consumed by the
bulb is

(a) 50 watt
(b) 25 watt
(c) 80 watt
(d) 100 watt
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Q) A 220V, 100watt bulb is joined with a 110 V supply. The power consumed by the
bulb is

(a) 50 watt
(b) 25 watt
(c) 80 watt
(d) 100 watt

The resistance of bulb.

2 2
2 a2
R _22007 _ 40
P 100

The current in bulb when on 110 V line

Vo110
= = A

E 484
Power consumed by bulb in 110 V line
= VI :mxlm = 25W.

484
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Q) The dimensional formula for angular momentum is
(a) [MOL2T?]
(b) [MLET]
(c) [MLF]
(d) [MLET]
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Q) The dimensional formula for angular momentum is
(a) [MOL2T?]
(b) [ML2TY
(c) [MLF]
(d) [MLET]

[Angular momentum |
= [moment of inertia] * [angular velocity]
=ML? x T-! =ML*T!
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Q) One end of a steel wire of area of cresction 3 mm? is attached to the celling of an
elevator moving up with an acceleration of 2.2 m/s2. if a load of 8 kg Is attached at
free end, then the stress developed in the wire will be

(a) 8% 10° N/mz2

(b) 16x 10° N/m2
(€) 20x 10° N/mz2
(d) 32x 10° N/m2



NDA 2 2022 Physics Marathon

Q) One end of a steel wire of area of cresction 3 mm? is attached to the celling of an
elevator moving up with an acceleration of 2.2 m/s2. if a load of 8 kg Is attached at
free end, then the stress developed in the wire will be

(a) 8% 10° N/m? | NBIF 2F gANBO!' OlToYYuy ' o E mMneéeu
| OOSEtSNYUA2YOFOTHPHYAERY
2
(b) 16x 10° N/m Mass(m)=8kg

(C) 20% 10° N/m?2 Due to the acceleration, tension is developed in the
string.
(d) 32x 10° N/m?2 We know that,

Tension = mg ma=8 x (162.2)

Tension=62.4N

The stress developed can be calculated using the
formula,

Stress = force/Area

rcHdPnkdo E mMnéwo

rHndy E mMAab bkYu
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Q) The value of g at a particular point is 9.8 m/sec? suppose the earth suddenly shrir
uniformly to half its present size without losing any mass. The value of g at the sa
point (assuming that the distance of the point from the centre of the earth does nc
shrink) will become

(a) 9.8 m/sec?
(b) 4.9 m/sec?
(c) 19.6 m/sec?
(d) 2.45 m/sec?
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Q) The value of g at a particular point is 9.8 m/sec? suppose the earth suddenly shrir
uniformly to half its present size without losing any mass. The value of g at the sa

point (assuming that the distance of the point from the centre of the earth does nc
shrink) will become

(@) 9.8 m/sec? Acceleration of gravitatiort, D& kK NJ
where
2 ]
(b) 4.9 m/sec M is mass of earth and r is separation between both masses.
(c) 19.6 m/sec? If volume is reduced, keeping mass and separation between
' them same then.
(d) 2.45 m/sec? From the formula it is clear that acceleration of gravity will

remain constant.
Hence, value aof will be9.8mg
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Q) If two masses (M &m) are connected on a horizontal plane and a force is applied
on the combination, then the tension T depends on
(a)whether force is applied on M or m
(b) the force applied on the system
(c)can't be predicted

(d) none of these



NDA 2 2022 Physics Marathon

Q) If two masses (M &m) are connected on a horizontal plane and a force is applied
on the combination, then the tension T depends on
(a) whether force is applied on M or m
(b) the force applied on the system
(c)can't be predicted

(d) none of these
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Q) A body of mass m moving with velocity 3 km/h collides with a body of mass 2m at
rest. Now the coalesced mass starts to move witielacity

(@) 1 km/h
(b) 2 km/h
(c) 3 km/h
(d) 4 km/h
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Q) A body of mass m moving with velocity 3 km/h collides with a body of mass 2m at
rest. Now the coalesced mass starts to move witielacity

(@) 1 km/h
(b) 2 km/h
(c) 3 km/h
(d) 4 km/h

Applying law of conservation of
momentum,
1141 + My, = (N +m,)V
or, m,u, = (11, +1m,)v (- u,=0)
(3 x1000)

— 111 % = 3m(v
3600 (¥)

~ 1000
3600

4 m/s=1km/hr
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Q) A body starts from rest from the origin with an acceleration of 64afeng the x
axis and 8 mfalong the yaxis. Its distance from the origin after 4 seconds will be

(a) 56 m
(b) 64 m
(c)80m
(d) 128 m
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Q) A body starts from rest from the origin with an acceleration of 6°raleng the x
axis and 8 mfalong the yaxis. Its distance from the origin after 4 seconds will be

(&) 56 m a=6m/< & a=8m/<
(b) 64 m and,®@ o Hw H
() 80 m Or@ ¢oHUYH
Sol& Vo Y
(d) 128 m |@=10m/s2
t=4sec
u=0m/s
From 2d equation of motion
Y 60 Dap
G

A g PTMT T
S=80m
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Q) The potential energy of a satellite, having mass m and rotating at a height
of 6.4x 10° m from theearth surface, is

(&) ¢ mgR
(b)¢0.67 mgR
(c)¢ 0.5 mgR
(d)¢ 0.33 mgR
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Q) The potential energy of a satellite, having mass m and rotating at a height
of 6.4x 10° m from theearth surface, is

(@) ¢mgR Mass of the satellite = m and height of
(b)c 0.67 mgR satellite from earth (h)=6.4 x 10°m.
) €

We know that gravitational potential
()¢ 0.5 mgR energy of the satellite at height

(d)¢ 0.33 mgR GM.m gﬂgm

h =-— =
R.+h 2R,

z —GM
Nmt U, = m oR.m
kg? r i —— —0.5mgR.

—

G = 6.7x107

M = mass of object 1
m = mass of object 2

r = center to center distance between M and m

kT : _ 2 _
(where, GM_=gR _“andh=R )



NDA 2 2022 Physics Marathon

Q) A body of mass 2 kg is moving with a velocity 8m/s on a smooth surface. If it is to
be brought to rest in 4 seconds, then the force to be applied is

(a) 8 N
(b) 4 N
(c) 2N
(d)1N
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Q) A body of mass 2 kg is moving with a velocity 8m/s on a smooth surface. If it is to
be brought to rest in 4 seconds, then the force to be applied is

(a) 8 N
(b) 4 N
(c) 2N
(d)1N

miu—v 2= (8=0
F=ma= ( }= {4 }=4H
L
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Q) To break a wire, a force of 48/m?is required. If the density of the material is
3 x 10° kg/m3, then the length of the wire which will break by its owright will be

(a) 34 m
(b) 30 m
(c) 300 m
(d)3m
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Q) To break a wire, a force of 418/m?is required. If the density of the material is
3 x 10° kg/m3, then the length of the wire which will break by its owright will be

(a) 34 m

Al sy
(b) 30 m
(c) 300 m
(d)3m I
ﬁ .
oS5 _ 10 _lo_ .,
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Q) At what temperature the molecule of nitrogen will have same rms velocities as the
molecule ofoxygen at 127C ?

(a) 457°C
(b) 273C
(c) 350C
(d) 77C
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Q) At what temperature the molecule of nitrogen will have same rms velocities as the
molecule ofoxygen at 127C ?

(a) 457°C ) T

T"'rm.u. Ry b

M

(b) 273C Molecular weight of O, =32

Molecular weight of N, =28
(C) 350C For equal rms velocity,
(d) 77C [1’*‘ _ ;”'1]

M. 0, ° M/ n,

T,-:,2 =127°C = 400K

28
Ty, =400 — =350K=77°C
. 32
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Q) Two coils of self inductances 4 mH and 4 mH are placed so close together that th
effective flux in one coll is completely linked with the other. The mutual inductance
between these coils is

(a) 6 mH
(b) 4 mH
(c) 16 mH
(d) 10 mH
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Q) Two coils of self inductances 4 mH and 4 mH are placed so close together that th
effective flux in one coll is completely linked with the other. The mutual inductance
between these coils is

(a) 6 mH
(b) 4 mH
(c) 16 mH
(d) 10 mH

Mutual Inductance of two coils

M = M; M, =+/4mH »4mH = 4mH
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Q) Which of the following electromagnetic wavieas maximum wavelength?
(a) Microwaves

(b) Audible waves
(c) Ultrasonic wave

(d) Radiowaves
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Q) Which of the following electromagnetic wavieas maximum wavelength?
(a) Microwaves

) gamima ray ultraviolet infrared radio
(b) Audible waves - : : : : >
X-ray isibl microwave
: | i
(C) Ultrasonlc wave shorter wavelength longer wavelength
higher frequency I : » lower frequency
higher energy < lower energy

(d) Radiowaves

i inVAVAVANYZSRN

Audible waves and ultrasonic wave are not electromagnetic waves.
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Q) An Xrays tube is being operated at 20 kV, the maximum speed of electrons
striking theanticathode will be

(a) 8.4 m/s
(b) 8.4x 10" m/s
(c) 4.4x 10" m/s

(d) zero



NDA 2 2022 Physics Marathon

Q) An Xrays tube is being operated at 20 kV, the maximum speed of electrons
striking theanticathode will be

(a) 8.4 m/s
(b) 8.4x 10" m/s
(c) 4.4x 10" m/s

(d) zero
o [2ev
Vimax ~ m
\f: 1.6%x10° ¥ «20%10°
9.1x107°1

: _a, T 4o o
ﬁmﬂx—EL.Jrv-: 109 m/'s
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Q!G I OSNIFAY LI OST UKS K2NRAI 2/gtinest O
the vertical component. The angle of dip at that place is
(a) 60°
(b) 45
(c) 90

(d) 30
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Q! 4G I OSNIIFAY LXFOSE (KS K2NAI 2/gtinest O
the vertical component. The angle of dip at that place is
(a) 60° B, = B, cosu
(b) 45 '
(c) 90
(d) 30

By =3 By. also wetlc

meridian
By 1

By 3

tan =

= ¢ =230°
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Q) A boat carrying steel balls is floating the surface of water in a tank . If the balls are
thrown into the tank one by one, how will it affect the leveladter

(a) it will remain unchanged
(b) 1t will rise
(c) it will fall

(d) first it will first rise and then fall
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Q) A boat carrying steel balls is floating the surface of water in a tank . If the balls are
thrown into the tank one by one, how will it affect the leveladter

(a) it will remain unchanged
(b) 1t will rise
(c) it will fall

(d) first it will first rise and then fall

When stes| balls in boat, volume of water displaced

M
V, = + m
P
When steel balls sink, V5 = M + M
P Tg

Tz = Pu, Vo <2 V1, levelwill fall,
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Q) The moment of inertia of uniform rectangular plate about an axis passing through
its midpoint and parallel to its lengthis (b = breadth ofectangular plate)

(&)—
(b) —
(€)—

(d)—
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Q) The moment of inertia of uniform rectangular plate about an axis passing through
its midpoint and parallel to its lengthis (b = breadth ofectangular plate)

(&)—

) A b
(b)— @y .
b Z@ X
(C)_ v
D C
(d) =L l

M.I of plate about O and parallel to length

Mb?
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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 imager.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 focqiis

(a) 9 cm A >
Object — 3 ¥
(b) 4 cm E T : P
Image— ///
(c) 8 cm '//
&
(d) 6 cm PG >

4cm 6Ccm

Ifx, and x, are distances ofthe object and
image from focus then focal length.

f* 36
I =.%X =Xy =—=I=9c111.

LS|
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Q) If in nature there may not be an element fahich the principal quantum number
n > 4 then the total possible number of elementsll be

(a) 60
(b) 32
(c) 4

(d) 64
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Q) If in nature there may not be an element fahich the principal quantum number
n > 4 then the total possible number of elementsll be

(a) 60
(b) 32
(c) 4

(d) 64

Forn=1. maxumum number of states = 21>

=2 and forn=2. 3. 4. maxunum munber of

states would be 8, 18, 32 respectively.
Hence number of possible elements
=2+-8+18+32=060,
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Q) A source of sound of frequency 500 Hz is moving towards a stationary observer

with velocity 30m/s. The speed of sound is 330 m/s. The frequency heard by the
observer will be

(a) 545 Hz
(b) 580 Hz
(c) 458.3 Hz
(d) 550 Hz
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Q) A source of sound of frequency 500 Hz is moving towards a stationary observer
with velocity 30m/s. The speed of sound is 330 m/s. The frequency heard by the

observer will be Doppler Effect
Source and observer Source is moving towards Source is moving away from
(a) 545 HZ are at rest the observer who is at rest the abserver who is at rest

Wawvefront

(b) 580 Hz
(c) 458.3 Hz
(d) 550 Hz

Wawvelength (%) and frequency Motion of the source that is moving with velocity

] (f) of sound waves emited by v, relative to the observer alters the wavelength
4
4 k the source, and are movin 25, 2") and frequency (f', ") of sound waves
| . e, 4] (2., ") q y(f, ")
vi=1 v i Vo= 330 %500 with a velocity v
l T T
Lv—v/)  330-30

=110x5=550Hz
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Q) In a series resonant circuit, having L, C and R as its elements, the resonant curre
ISi. The power dissipated in the circuit at resonance is

(a)( )
(b) Zero

(©)id L
(d) PR



NDA 2 2022 Physics Marathon

Q) In a series resonant circuit, having L, C and R as its elements, the resonant curre
ISi. The power dissipated in the circuit at resonance is

Series Resonant Circuit

) At resonance
(a}( _) C
*® HL = HE
(b) Zero y L o = 1
' 2
(©)ia L TVLC
- R * Zg = R (min.)
(d) ¥R v
# | =— (max.)
R
1 1
Atresonance Lo = a m= —\/{E

Current through circuiti= R

Power dissipated at Resonance = i’R
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Q) Symbolic representation of four logic gate atewn as
Pick out which ones are for AND, NAND BIQII gates, respectively

(@) (ii), (iii) and (iv) o T — @ :}
(b) (iii), (i) and (i)
(c) (iii), (iii)) and (iv) ) o | Se—e @) « }—
(d) (ii), (iv) and (iii)
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Q) Symbolic representation of four logic gate atewn as
Pick out which ones are for AND, NAND BIQII gates, respectively

(@) (ii), (iii) and (iv) o T — @ :}
(b) (iii), (ii) and (i)
(c) (iii), (ii) and (iv) ) o | Se—e @) « }—~
(d) (ii), (iv) and (iii)

:}D:Do—

AND

-[>°—I}33D-

NOT NAND
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QLY ,2dzy3Qad R2dzfS aft Al SELSNAYSYyG:z
distance between two slits remains unchanged, then the resultant fringe width
becomes

(a) 2 times
(b) 3 times
(c) 4 times
(d) 1/2 times



NDA 2 2022 Physics Marathon

QLY ,2dzy3Qad R2dzfS aft Al SELSNAYSYyG:z
distance between two slits remains unchanged, then the resultant fringe width

becomes
(a) 2 times
(b) 3 times T y
(c) 4 times 4 °F
(d) 1/2 times 5,
D

From path difference
Ax = PSy — PS1 = PS; — PA
= S9A = dsinf
dy
~ dtanf = —
an D

fringe width 5 = DT/\
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Q) If the mass of earth is 80 times of that of a planet and diameter is double that of
L I ySU | YR U3 Q thenfhe Saludldf ' oritiEgiladetly Y k a

(a) 4.9 m/®
(b) 0.98 m/s
(c) 0.49 m/s
(d) 49 m/$






