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NDA Physics Marathon

1. What should be the reading of the voltmeter V in

the circuit given below? (Al the resistances are
equal to 1 Q and the battery is of 1.5 volt)

¥ FreatfieT V & [ Lt ———

qTSTh AT ZI1 '

Figu? (FA oo L
1% IYTeT 8 3%
Jedt 1.5 FTee HT §)

(@) 1.5volt

(b) 0.66 volt

(c) 1volt

(d) 2 volt

The plot given below represents the velocity of a
particle (in m/s) with time (in seconds).
Assuming that the plot represents a semi-circle,
distance traversed by the particle at the end of 7
seconds is approximately

Fr= fogr T w=te 7w

F AT (e |) T H7 6

AT (M/s &) T 97T B

Tg AT gU [ Aie Th

FT-gF FT ATA e

FIATE, 7 T & oiq §

FUT GTT T T TS T AT &

(@ 19m

(b) 7m

(c) 3.2m

(d) 4.75m

Suppose we have an iron nail and an iron ball of
same mass. When submerged in water, the iron
ball may float but the nail always sinks. This is
because
AT STy T GATY 919 T8 il shiel Siie qHT
FSAATA FT Al HT AT gl T H T g 97
Tl T AT AL TRAT g AT i GHAT AT
el | A & AL
(a) Buoyant force on the ball is larger than that
of the nail due to their shapes
I SATHTT % FHILIT T T I 0l JoAAT H
AT IATIF 9 ZraT 8
(b) Viscous force on the ball is higher
TS U AT 9 AT g
(c) Viscous force on the nail is higher
FIT I AT 9 AT grar g
(d) Gravitational force affects the ball differently
from the nail
TECATHY T S TG I ATGA T TAT q4g o
TATIAT FLar g

An electric heater is rated 1500 watt. If electric
power costs % 2 per kilo-watt-hour, then the cost
of power for 10 hours running of the heater is

e fa=q e it 1ET 1500 ate 3| 7t ferstetr
#T AT % 2 Wi Foherare-=er g, ar gie< & 10
e o qT fasret fY AT g

(@ =30

(b) %15

(c) =150

(d) €25

The ceilings of a concert hall are generally
curved

FIFHE ZIA 0l B AHAT T FHTAET Gl &
(a) because they reflect the sound to the curved

A T THATIETE 7 eafa 7 gfafafeg

(b) because they can absorb noise
FIh o 9T T ATATOT HT Tl &

(c) to have better aeration in the hall

g | Iga< ATa FLe o oIy
(d) as any sound from outside cannot pass
through a curved ceiling

FAIH ITg & 2 ot Sars qaTaer 3d 9
Tol eI Tl §

Bats can know about their prey at a distance even

in night by emitting

FHATEE IS Fleh T | AT 9 FUFE

I H L H &I 9 Fhel &

(a) Infrasonic lights / SeRTETTR ST

(b) Ultraviolet lights / TZTa =T ThTET

(c) chemicals from their body / 39 T |
EGIRG)

(d) ultrasonic sounds / Te2TETH eat=aT

Rays of light get refracted while passing from air

to glass because

TeRTST T TR0 gaT | i T 3T STTd J97

FUATdd g1 STt & Faiteh

(a) density of glass is higher than that of air
T HT A AT 0l qAdT H AT ©

(b) they cannot be reflected from a glass surface.
F T I qag & TOATAd qgl gl dahd &l

(c) glass absorbs energy from the light rays.

F= Th19T ot & A7 T Agen o v
2l

(d) Speed of light in glass is less than speed of
light in air
T | TRTer ¥ TR ZAT H wehTer v i A
FHE

White light while passing through a glass prism
breaks up into light of different colours because

T TRTLT I 6 (IS | [oTed a0 [atse T
F YT H 2T SATAT § F1h




(a) refractive index of glass for different colours
of light is different
eRTer = TAferer T % forw 1= 1 e
qAATE

(b) glass prism absorbs white light and emits
lights of several colours in different
directions

F= T TISH TR THT9T T AT FHLar
g e e feomstt & < Tt &t Trer=T
Icaforg FAr g

(c) of total internal reflection of white light on
surfaces of the prism
TS50 it FAgT 9T T6E T & 0T Adh
stafea 1

(d) of the interference of different colours inside
the prism

5/ o sty fafsrer 4 o geqerT &

Which one among the following situations is best
represented by the velocity-time plot shown
below?

Frefofea & F = =@ Rafy = e 7w -
U TATE FIT Ha9 =gl q3g ° Ta(90d aldl &2

>
Dma's

(@) Uniform motion of a particle on a circle

U T IT U HT il THAHTT T
(b) Accelerated motion of a particle which has a
non-zero initial velocity

T -9 TTEIHE a7 ATl 0T il A
i

(c) Decelerated motion of a particle which has
an initial non-zero velocity

T 0T ol &fTHT T e I -9
SREARI

(d) Decelerated motion of a particle which has
no initial velocity

s T FiT Y e o Fre arfeeE A
GE
. When long dry hair is brushed that strands, often

move away from each other because while
brushing air is being blown through the strands

ST o G qTAT 1 79T /AT 7 g, v F e
AFT UFH-AL T L AAT SATAT & FAT1h 9T Fled
qHT 2Tl AT H STATAT R &

(a) air is being blown through the strands

AT % WTEAT F ZaT SETS o1 Tol 8§

(b) static electric charges are being induced on
the hair

Tt ¥ T e saer IRa & ST )
€

(c) mechanical energy is being transferred into
heat energy
T FSIT 60 THT HAT § TATHATAL 0T
ST 72T &

(d) the gravitational attraction among the strands
becomes smaller

AT % S EATRY T ST FraT 2T ST
g

. If the length of a simple pendulum is being

increased by 4-fold, time period of oscillation
will be

Tf% U HTLTLOT SATereh T 4TS HT 4 AT F=T

3T SO, T T T AT g

(a) decreased by 4-fold / 4 IAT FH 2T 74T

(b) increased by 4-fold / 4 [T 9 AT

(c) decreased to half of the initial value / ST
e & el | HF T TAT

(d) increased by factor of 2 of its initial value /

THh TTLISF TF o 2 o 1L G J@AT
T

. A pressure cooker works on the principle of

JorT e e [Rgid ae i F:2ar 22
(a) elevation of boiling point of water by
application of pressure
TATE o SATaT T TIHT 6 HAAIh F ST
(b) making the food grains softer by application
of pressure
TATT o ATAET LT GTATH T ALH T
(c) making the food grains softer by application
of pressure and temperature
TATE AT ATTHTH 6 SATAEA T AT il 7LH
FATAT
(d) keeping the food grains inside steam for a
longer time

GTATAT 7 ATIF THT TF 91T F ST T@AT

. Pressure of a gas increase due to increase of its

temperature because at higher temperature

I T 3T 39k A9 | g o HE0T T2l &
FAF IF qTTHTT UL

(a) gas molecules repel each other more

9 3 (0] U EL BT AT dg g2 2

(b) potential energy of the gas molecule is higher
I S70] AT FATIAT SHolT (e &

(c) kinetic energies of the gas molecules are
higher
¥ STOLEAT T ITIAST SooTT SATe Bl &

(d) gas molecules attract each other more

I 9] U THL I STTEF AHET Fd &




14. Consider the following figure:

et smefa = ff=m w3
A ¢
A

Potential Encrgy

B -

Position
Which of the following labeled points in the
figure given above indicate unstable state of an
object?
o< fau amu o § Referfaa § & & a7 sifea
foig Torelt awq T STfeaT ST &1 T90Tar 82
(a) Point A only / #a« fag A
(b) Point B only / @< f5ig B
(c) Points Aand C/fig A3z B
(d) Points Band D /fsg B st D

. Which one among the following is an
electrochemical cell that cannot be charged?

Referferd § & 9 UF T ihiie 8 g o
TS Agl TFAT ST FhaT 82

(a) Electrolytic cell / ZoreraTaTZ ek |t

(b) Storage cell / T&T<sT T

(c) Primary cell / STerfas |1

(d) Fuel cell / E& &t

. One feels heavier in a lift when the lift

e & a8y foree § 99" agga gt g

(a) is going down steadily / FTTATE == ST T&T
g

(b) just begins to go up / IF JHAL AT L& gl
g

(c) is moving up steadily / TRTATE 92 T@T §

(d) descends freely / Taa= &9 § Ia<al &

. A swinging pendulum has its maximum
acceleration at
T SAd U AT T ATIHAH @0 ZIdTl &
(a) the bottom of the swing
BRI
(b) the two extremities of the swing
1 ¥ AT A
(c) every point on the swing
far gz fog
(d) no particular portion of the pendulum

SR HT HIS AT AR Tl

. Which one among the following statements about
thermal conductivity is correct?

T FTerehar & a ¥ Feferfaa § & #1791
FIT TEl 82
(a) Steel >Wood > Water
TEATT > AR > qTHT
(b) Steel > Water > Wood
TEITA > ITHT >AHST
(c) Water > Steel > Wood
T > THITT > RS 1>
(d) Water > Wood > Steel
gt > THS > TETT

. The process of nuclear fusion in the sun requires

TF | AT HAT=T ¥ THAT 67 AraezThvar
AR
(a) very high temperature and very high pressure
Fgq ATF ATTHT 37 Igd 3¢ 2919
(b) low temperature and high pressure
FH ATIHE AT 3G q99
(c) high temperature and low pressure
IF ATIH T 9% q=ma
(d) very high temperature and no pressure

Fgd ATH ATIHT T FIS TaTF ARl

. Which one among the following is the true

representation of (i) variable DC potential (ii)
rheostat and (iii) AC ammeter respectively?

raferfera o & & &7 w|en: (i) TREd-H = DC
e (i) Raireee =i (iii) AC wHhiex #1 =gt
gfafafer g2

a) (i

@ @ —— (9 %
@ a— (ii) .o
(i) —@—— Giif)

® 6 —= @ & —
(i) “)Wd'—' (i1) %‘
—)—

(i) —@—

. In India, distribution of electricity for domestic

purpose is done in the form of—

AT |, T 3297 o Torw fersretT &7 faaem
e =9 | 3T SITaT 8-

(a) 220 V; 50 Hz

(b) 110 V; 60 Hz

(c) 220 V; 60 Hz

(d) 110 V; 50 Hz

. The earth’s magnetic field is approximately—

AT T FAhIT & ATAT B-
(a) 1Tesla

(b) 2 Gauss

(c) 10° Tesla




(d) 1 Gauss

. Yellow colour light is used as fog light because

yellow colour—

e T FT THTI FHlGL 6 TR F €T H TN

ToRaT ST § TR dier -

(@) light is most scattered by fog
THTL FHlge | Ha SATaT oy gen g

(b) has the longest wavelength among all colours
aoft S § T ot e de g

(c) has the longest wavelength among all colours
except red and orange but the red colour is
already used for brake light and stop light
whereas orange colour is avoided due to its
similarity with red
FATA 3T AT T FISHT THT [ H T8
AT T g AT AT T Tl F & 1
ATZE 3T 21T A2 & forw 3agRr T Srar
g STafeh AT T AT T T THEAT 6
FTLOT TAT SITAT &
has the shortest wavelength among all
colours not already reserved for other
purpose
oft T F T F a2 § Sy A
AT 39T & o0 ffera 7al &

. A hot object loses heat to its surroundings in the
form of heat radiation. The rate of loss of heat
depends on the—
T T Fq CAT (A0 & &9 H 9 e §
SOHT @I It gl THT o THeT f & 9T HLdl
z) temperature of the object
qET T TIHTT
(b) temperature of the surroundings
afeaer FT ATIHE
(c) temperature difference between the object
and its surroundings
FE 3T I TAL & A= ATTHI (<

(d) average temperature of the object and its
surroundings

FE 3T I T T A arTHT=

. The mirror used for the head light of a car is
T AT g AT & o0 T<F 9T ¢

(a) Spherical concave /T raaet

(b) Plane / g9a«

(c) Cylindrical / =TT

(d) Parabolic concave / 9¥aefas staaer

. An iron ball and a wooden ball of the same
radius are released from a height ‘H’ in vacuum.
The time taken to reach the ground will be—

T Al T % 37 s g1 Broar i awt i i
TN H' FATE | [AaTd & BIET AT 81 87ad 9%
T | T ATAT qHT gTT-

(a) more for the iron ball
e &l T  for 3w srfee
(b) more for the wooden ball
TR T 7 F forg =i Afw
(c) equal for both
ERLERRIUCEIE RS
(d) in the ratio of their weights
I AN o AATT §

. Telescope are placed in space to view distant

galaxies primarily to

T T SATHTIROTTSA T a@ o forw ferehry =i

Sqtver ® wriq B St 8, ged:

(a) get closer to the observed objects
e aeqE w0 T

(b) avoid the absorption of light or other
radiations in the atmosphere of the earth
AT o ATATALI | THTT T 7+ FAfaont &
AT & =

(c) avoid light pollution from the earth’s
populated areas
AT o SATATAT aTl S & THhT9T g & T

(d) avoid steering the telescope against the
earth’s motion

AT T G2AT 61 AT % [&A%g T & o=

. SONAR is mostly used by—

SONAR T ST&=Ha TR foheer T 3T Srar
?

(a) Doctors / =farca=

(b) Engineers / Zstifaa«t

(c) Astronauts / siafver aT=T

(d) Navigators / qfairex

. A bucket full of water is kept in a room and it

cools from 75°C to 70°C in time T; minutes,
from 70°C to 65°C in time T, minutes, and from
65°C to 60°C in time T3 minutes, then—

T Y O & 9 Aot Tl S € o 7
T, e # 75°Cq 70°C a=, T, M= F aw= &
70°C & 65°C @ 3T 65°C & 60°C T 3T &l
STAT 81 79T T, e #, 99-

(@ T,=T,=Ts

() T.<T,<T,

©) T1>T,>T;

d) T1<T3<T,

. For a simple pendulum, the graph between T, and

L (where T is the time period and L is the length)
is—
T GTLTIOT AT % [0, T, 3T L o = &7
T (W&t T 7ty § o L e 2) 2
(a) straight line passing through origin
A & oI ATt Hreft war
(b) parabolic / TZae
(c) circle/3=




(d) None of the above / 39T & & #rE 72T

. When an electrical safety fuse is rated (marked)
as 16 A, it means it—

ST U [Aed g7 T &1 16 A F & H ¥
(Forferar) T trar 2, a7 Zaeht Jaere 2-
(&) will not work if current is less than 16 A

TfT &7 16 A | FH g T FTH Tal HIT
(b) has a resistance of 16 Q

16Q &7 T g

(c) will work if the temperature is more than
16°C
ATIHT 16 T3t Ffewaa & st g 12
FIH HT

(d) will be blown (break) if current exceeds 16 A
TfT &7 16 A & stfer g v 32T faar srow
()

. A positively charged particle projected towards
west is deflected towards north by a magnetic
field. The direction of the magnetic field is

gfsrm &7 ST T&Toq U gaTaiord oy Uh
FAHI & G 3T Al A fFeafud grar gl
JahrT & i fRemr g

(a) towards south / zferor it &re

(b) towards east / T3 it AT

(c) in downward direction / == #T faerr &
(d) in upward direction / 39< #¥ fIem &

. Sun emits energy in the form of electromagnetic

radiation. The following help in the generation of
solar energy. Arrange them in the right sequence

beginning from the starting of the cycle:

T faega Feaera e & =0 § o= &
IS FAT gl eferad &% Ho1T o 3care o
HEE FA g1 b Al & | Ivg dal HF §
FAETT T
1. Hydrogen is converted to helium at very high
temperatures and pressures.
Tgd Ig ATIH 30T T T2 greg o
Bier | § qRafda ar STt gl
ST g7 &1 9dg I TIAT TET G AT gl
The energy finds its way to sun's surface.

ATFRTT | | 9T AT § So11 Scael
gl &l

A vast quantity of energy is generated by
nuclear fusion.

ATEERTT | | 9T AT § 311 Scael
gl &l

Select the correct answer using the code given
below:

= f2T 10 Tz /T AT T AL 3L M
(@ 1-2-3

(b) 2-3-1

(c)3-2-1

d) 1-3-2

. A particle is moving freely. Then its

T T Tqq &9 9 g9 2T g T =8+

(a) kinetic energy is always greater than zero
TSt 1T HET 4T | ATe gl &

(b) potential energy is greater than zero and
kinetic energy is less than zero

FRrfasT Stt o7 & 1T & SiiY TSt o1l
qATFTAE

(c) potential energy is less than zero and kinetic
energy is greater than zero
TRrfasT STt 977 & &7 g 3% TSt St 7T
o oFfeT g

(d) potential energy is zero and Kkinetic energy is
less than zero

RSt Foott o[ § oA TR oottt &
8

. The displacement of a particle at time t is given

by
THT t T U HT H7 feremoe gy Rar sar g
X¥=al+ btj+%t212
where a, b and c are positive constants. Then the
particle is
STET A, B 3T C IohTrcH Ro<i g1 fhe Fur g
(a) accelerated along k direction
k et & | @l
(b) decelerated along k direction
k T = =Tr T
(c) decelerated along j direction
j Tt = =Ty e
(d) accelerated along j direction

j feor & |y @t

. Gravitational force shares a common feature with

electromagnetic force. In both cases, the force is
TEATHRY T A FFahiT 9 & q1F THh
TATHTA [F99aT |17 F2dT gl A1 g 79l |,
T 3
(a) between massive and neutral objects

T2 U 9T 3T TeET FEGEH 6 A=
(b) between charged objects

AT FEGH A
(c) ashort range

U et o AT
(d) along range / T& weT L

. The spread in colours in a rainbow on sky is

primarily due to
AT T TG H M HT Ferra GeAq: e

LU AT 872

(a) dispersion of sunlight

EREREIREIRTIC
(b) reflection of sunlight




T o THT FHT IaaT

(c) refraction of sunlight

T o THT FT AT

(d) total internal reflection of sunlight

T o THTI T U7 AT qaraae

. The term ‘albedo’ implies the
‘albedo’ oTe% T TF g
(a) capacity to absorb solar radiation.

T fafreor 1 eraenfua w4 Fir e

(b) capacity to modify the path of solar
radiation.

¥ fAfRTor 3 Tor =7 Tontaa e Fi erwan

(c) proportion of the shortwave solar radiation
reflected by a surface.

g G IXTETdd g T 61T fa T &7
i l
(d) amount of solar radiation returned to air by a
surface.

T fafeor it /a7 U 9qg T gar ¥
FTIH 1 TS|

. Presbyopia is a visual defect caused by

FISY 318 qT UH 397 &9 g ST [ Ao

2T &

(&) Elongation of the eye ball.
SENIEEIEREEE]

(b) Shortened curvature of the eye lens.
EEEGEARICIE R

(c) Weakening of the ciliary muscles.
fafersdT AEUTeT &1 FASIT gl

(d) Gradually increasing flexibility of the eye
lens.

AT F AT FT ATATaT - "=

. A beautiful rainbow on the sky is due to the
ATRTLT IY FaT TeRel T Foheeh 1T gial 2?2
() dispersion of sunlight from a water droplet
only.
FA qIAT T TF g3 & G 6 TR T
[EGERT
(b) reflection of sunlight from a water droplet
only.
A AT ol g | GF o Th19T AT Traa|
(c) reflection and refraction of sunlight from a
water droplet only.

A AT ol g | FF o T AT T
ST el

(d) refraction, dispersion and reflection of
sunlight from a water droplet.

ITHT T U g7 T GF F TR HT AT,
TRET 3T TTEa|

. The weight of an object may be assigned by
using Newton's

e & YA | TRt aeq &1 A e B
ST ThAT
(a) first law of motion.
i 7 gger
(b) second law of motion.
e =1 gEeT A
(c) third law of motion.
USRI RARERET

(d) laws of gravitation.

TEATHRY & |

. A current of 0.5 A is drawn by a filament of an

electric bulb for 20 minutes. The amount of
electric charge that flows through the circuit is
U =T aea & dq g1 20 e F 0.5 A
£7 errer =t ST 31 wf & yErRe g A
T smaer T AT

@ 1C

(b) 10C

(c) 600C

(d) 300C

. Which one among the following properties of a

proton may change while it moves freely in a
magnetic field?

FAHIT & H TS B H A HLA 92 Tei FT
Ao & & i a7 o1 a5 qhar 82

(a) Speed /rfa

(b) Charge / swersr

(c) Mass / geHTT

(d) Velocity /a1

. Power required by a boy of mass 30 kg to run up

a staircase of 40 steps in 10 seconds is (Height of
each step is 15 cm) (Take g = 10 m/s?)

30 3T T+ % Ua =+ (1 10 Fshe | 40 Fadi
& HIET 9T =@ & (o0 sraed s orf<h § (T0F
FIOT F HATE 15 HHT §) (g = 10 m/s®)

(a) 1800 Watt

(b) 180 Watt

(c) 18000 Watt

(d) 18 Watt

. The figure given above shows the temperature

(T) — Time (t) plot when we start heating a piece
of naphthalene. The temperature (T*) at the
plateau of the curve signifies

Ts




ST 3T AT AT aTH (T) - 99T (1)
wie fRETar § S g9 THIA ok THS Hl TH
FIAT F Fd gl TH & TSI I a1 (T*)
FTAT &

() boiling point of naphthalene.
TEHIATT T FAATH

(b) freezing point of naphthalene.
TEIATT 7 BT &g

(c) melting point of naphthalene.
TEIAT T TAFTF|

(d) the temperature when naphthalene undergoes
a chemical change upon heating.
ATIHTH ST TEAAT TH FLA IL THTA AR

gfaad o Teear gl

. A piece of paper and a coin both having the same
mass are dropped from the 10th floor of a
building. The piece of paper would take more
time to reach the ground because
FTST T Ueh SHET ¥ T TR, AT T GFA7
THTA g, T THA i 1047 ’iorer & R
21 ST 6 THs 1 STHIT T2 TgA H ATe T7T
TR F T
() gravitational pull on the paper is less than the
coin.
FITS U2 [EcATHu T (E=ma o & &9 2
(b) buoyant force on the piece of paper is more
than that on the coin.
FTS & ghe IY I ATAT IcATaT e (o
T T AT I F ATerF grar gl
buoyant force on the coin is more and acts in
the downward direction.

e I¥ ST I Aferw grar g e A
#1 form § 1 Far 2

the piece of paper takes a longer path to
reach the ground.

FTST FT ZHET STHIA T Tgad 6 (o0 Aal
TTEqT T B

. During sunrise and sunset, sun appears reddish-

orange because

AT ST qATET 6 q9T G ATA-ATLIT (a@rs

AT & Fih

() during that time sun emits only reddish-
orange light.
I T F I G hdel ATA-ATEIAT THTT
Ieaford AT gl

(b) all other colours are absorbed by the
atmosphere.
=7 Y T FTaTEeer g daentug #¥ forw
ST 2

(c) reddish-orange light is least scattered by the
atmosphere.

ATA-ATLIT THTLT ATTHEA GIT T FH
SERITOTT 21T B

(d) all other colours apart from reddish-orange
are reflected back by the atmosphere.
ATA-ATIN o AATAT AT THT TN ATHSA
FTET ATIH qTEtad gl S 2l

. Ohm's law can also be taken as a statement for

AW F AW 7 e & =7 F/ A7 oy S "war g
(a) conservation of energy.
ST HLEA
(b) conservation of electric charge.
o= rerer T e
(c) conservation of angular momentum.
FIOCT T T FLEA
(d) non-conservation of momentum of the
flowing charges.

TATIRd ST o HaT T HLEAT T FHLAT|

. Motion of a particle can be described in x-

direction by x = a sin wt, and y-direction by
y = b cos wt. The particle is moving on
@Wﬁﬂﬁﬁx-ﬁ{-‘mﬁx = asin wt, AT
y-lReM Ay = b cos wt FRT AT T ST
TRAT 21 T 3 9 TRT S
(a) acircular path of radius 'a'.

=IsaT 'a' FT TF TATHRIT T
(b) acircular path of radius 'b'

=rsaT 'b' T U AR T
(c) an elliptical path.

T X1 AT a1
(d) astraight line.

T HT4T diH

. The plot given above represents displacement x'

of a particle with time 't'. The particle is

FUY 3T 97 e g9 't AT 0T 3 fAeeme

X' T FTAT 1 FT
X

>t

(a) moving with uniform velocity.
TFHHAHT 97 F 97 9 T 2

(b) moving with acceleration.
LT % AT AR 98 1T 2l

(c) moving with deceleration.
HAT % AT 6T 9% &l 8l

(d) executing a periodic motion.

T A A A [Fearfed AT




Answer Keys




