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General Instructions to Students

® There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time.
Use cool-off time to get familiar with questions and to plan your answers.
Read the instructions carefully.

Read questions carefully before answering.

Calculations, figures, graphs should be shown in the answer sheet itself.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the

Examination Hall.
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1.

PART I

A. Answer any 4 questions from 1 to 6. Each | A. 1 go@ 6 co0 eansymdad agomeilej 4 agsmamdsin”
carries 1 score. (4x1=4) | 20PNV 1 avea93 allao. @4x1=4)
Which is the strongest fundamental force| 1. @®@IVIOLI @RSITLOIM MILIEBSEITE aBQOJo VD]
of nature? 2SI sielo oGo?
. Find the number of significant figures in| 2. ©@%9% ©&IFOMIGIHBAD  TVoAIIHBHS  AVIBIOH
the following: TEOBBR o) g
(a) 0.042 (b) 42.000
(@) 0.042  (b) 42.000
The stress required to double the length of| 3. @oWU" GaREIN’ Y 283 8@ &milQes mlge
a wire of Young's modulus Y is ........... DOESIVISEMGIN” - ARAIRIA®  AVHEAY” ...
@Y.
Y2 (G)2y (i) Y (iv) 4Y
Working of Hydraulic lift is based| 4. s @RS1INOIMABH]  (JAUBO 80N BT
on VARG ©Oa0IS]S: ellad.
Which among the following possesses the| 5. @99% 9&GOMIAISBINAIRIG aGHIMIEN” 0fluTlay
highest heat capacity? @00 1WOEI aBQajo SO 2BBOF
(i) ee1a0683Ud (i) Bag)ay” (iii) =elo  (iv) woay”
(i) Metals (ii) Ice (iii) Water (iv) Glass v
. The pitch of the siren of a fire engine| 6. 8@ aD®A IO EOTVLOTMIOW alflaf eIV
increases as it approaches a boy standing at R e e
sy, ] . 1lern ol
bus stop. The phenomenon behind it, is due QI@ocmoQe  aideulonm. O™ aflmisel
. @®180Mvo ........ @Y
1) @s00a]3 @Jsoal
i) Doppler effect ) W @Jsoal
.. . ii) mluvmier ®eowo
ii) Standing wave
iii) mysomM @glow)” Mno.
iii) Newton’s law of cooling ) 4300 &b °
) iv) @RamIse
iv) Resonance
PART I1

Answer any 8 questions from 7 to 17. Each
carries 2 scores.

7.

8.

If the percentage error in calculating the
radius of the sphere is 2% , what will be the
percentage error in calculating the area and

)

When breaks are applied on a moving

volume of the sphere?

vehicle, it stops after travelling a distance.

This distance is called stopping distance.

7 @@ 17 2160 el G213i@BBGB0 QAMEOHNEDH:. 2

aVemIA nllmo.

7.

GO @Yo GHMBNIBBIMND 1S
woIMalng” 2% @reemss1o3, CUO8OM 103

al0q|80jo 28330Jo GHEMANISBANDIOLI  YODDIM
)

210/l50 3 06nE1R1HEM QIAOMOM @3 GEYB”
@JeIVlascEMIUl MV Im3e TVEIGT] GUdaHo
@P®1O3  TLEROVe  MILIBBIM. DD FEHO
aleango ag)am” aflglesamn.

ad” af) @I G1H6307?
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10.

11.

12.

13.

14.

15.

16.

(@) Write an expression for stopping
distance in terms of initial velocity (u) and
1)
(b) If the initial speed is doubled keeping

retardation (a).

the retardation same, by how much will the

(M

stopping distance change?

. Using Newton’s second law of motion,

derive the equation F = ma. 2)
State and prove work energy theorem for
constant force. 2

Arrive at mathematical expression for

variation of g above the surface of the

earth. 2)
The moon does not have an atmosphere
around it. Give reason. (2)

When 0.15 kg of ice at 0 °C is mixed with
0.30 kg of water at 50°C in a container, the
resulting temperature is 6.7 °C. Calculate
the heat of fusion of ice. Given specific
)

Heat from the sun reaches earth through

heat capacity of water 4186 J kg K.

vacuum.
(a) Name any two modes of heat transfer.
(D
(b) Invar is used for making pendulum of
clocks. Why? (D)
A particle executes SHM of amplitude A.
At what distance from the mean position is
its kinetic energy equal to its potential
)
A sound travelling along a string is

described by y = 0.005 sin (80.0 x -3.0 t).

energy ?

Calculate:

i) Amplitude ii) Wavelength (2)

17 A body of mass 10 kg revolves in a circle

10.

11.

12.

13.

14.

15.

16.

17.

a) @JI0oBEJEAIWo V,, aMlH0eMo a, Al DUINIFOD
®OOMIG3 B3 QIaO0MOD 3 afleongoo
@0EMIMBB VAU Yo (BalldhD1H3H:. (1)
b) amld:emo  @REMals] MeImIGo™]  (@Jo0os
GO DS WIBH 1WIM3, afledagoom1©d
af) @EOMIBo MIQo MW@ H530? U]

mégamg ©6N2J0 aleln MIWNo DaleIls), F = ma
2

B0 qualeemIeiomIm’ @Jom] - 9M32R aU1RLID

af)aN VA Yo (BalloHT1H3H:.

@oafls] oSV 953D 2)
B2196S DalRlMLIIM” A&E1G3 g W QUM
QAUI®IPMo  HAMVAND@INS8 VMDAV Yo
BN OB ()

2lBM ajQo @D HaE). 3HO0EMOND ? (2)
0°C @3 988 0.15 kg eag)av” 50°C @3 988 0.30 kg
BT  aD@©OMIG  HRIGEDEINUIU]
6.7°C ®Rwl Dag) o]
Gafld0em  eflM®Ialo  HEMENIABH. RLICM1H0Y
4186 J  kg'K' agan”
(2

o, émmwﬂee;e)s

2eI10)nIW]
®Ialmlel @Qam.
aflwlay  ®alWIGI®
M@ HB3aM.
My @3 mlanss @9alo
Bo1wlseIgm)aD.

(a) ®IaICaJoHM AT 0D
) EDD>. 9]
(b) egoaaenl aldayelo MABNGHIB HABAA

(1)

aBeOO®sIejo  @a

D0 IGWINHABAN. af)IDH:06ME" ?

MO8 a0IBGRIMIEH: 2ILINOMLIB8 BT O.IOBO.I’]Q(T;

@O A @M. Mo®ell® MOIMOMIMMo aB®”
goomlenem” GR™1H VA1EHIGR MATDIEHHIBR

)

aLEM 1 HBAM UoENIM QoW1

oY1 @DLIYMIB:aNOY.
BT  2l0Sle®s
y = 0.005 sin (80.0 X -3.0 t) agam quaQ&:y
201 af 0NwR1GHE1E8M. 1) RO ii) ®oow

(2)
10 kg moyss a8 any 0.8 2193 aiyomss 6@

06330e150 af)MIQ! HEMBENIARDH:.
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of diameter 0.8m completing 420

revolutions in a minute.

yomomleyes a8 amglad 420 a1el@memeaBud

2 JBOMIWIBH] HOBFD.

Calculate: (a) emIemle cv® (b) coal® cav®
(a) Angular speed (1) af) NI HEMSHIHBDs. (2)
(b) Linear speed (D)

PART III

Answer any 6 questions from 18 to 26. Each
carries 3 scores.

18.

19.

20.

21.

One student doubts the expression for
Kinetic Energy as KE=mv’ or
15
KE==—mv
2

(a) How can you help him with the method

of dimensions. (D)
(b) Write two limitations of dimensional
analysis. (2)

(a) The flying of a bird is an example
1)

(b) Find the magnitude of the resultant of

for........... law of vector addition.

two vectors A and B in terms of their
magnitudes and angle 0 between them by
the help of above mentioned law of vector

)

addition.

Show that in a closed pipe the first three

3

harmonics are in the ratio 1:3:5.

A gun moves backward when a shot is fired
from it.

(a) Choose the correct statement.

(1

18 g@d 26 nio0 62103 @RdIMd ngo@aslelo 6 agemarim’

DOMONNED . 3 MVBHHIB nllo.

18.

19.

20.

21.

8@ allzgodmdl VM1EHIRRROMIN  AVANIID Yo

1
—mv

KE =
2

mv?  @oeelssled  KE = ag)am’
Mo 1HE3aM.

(@) 9oWeOnMOHM AN DaleWIWla] M1EBRUIHS
@RAIOM af)6BROM MVaOIWHHIMIB:0. (1)
(b) 9OWMaHEIM@I ANNBHLINODIOMG ~BODE]1ejo

()

QNE" A IB1BI@ U3 af) §D .

(2) a1OHNQDS A IOBDDV ...eevvreenneee auE10 AVBRIM

(M

MNOACHIMN” OBIaOOMAIAT.

(b) 981 myaila{la) AvElvoaLERINMIE OO}
Ma00WEO™Ies A, B aanl eme” ausluosmsges
al@lemdanelo

@RAIYHS nJ(o106mee‘ng6)smgo

ool elswless 0 agam

@RS1TVOIM O @3 H>E)6NBOID .

C»H06M1OJWV

)
gam”
ag)am

3

B@W CMISHIB MIaMo HAISIYNE DD 1BHABEMIIUY
@R a OGRS MI16BRAM.

a) ©eY aloYMAIYIM  VEIVIW  (JAIYINIM
O OHENS O D. (1)

@SE10) O0ala 13 @RYBYHOD

a02@CMI6M B8535 U3 1:3:5

@RMA TN 1LI066MaN” OS] H63Hs.
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22.

23.

24.

25

(i)The momentum of the gun is greater than
that of the shot.

(ii)The momentum acquired by the gun and
shot have the same magnitude.

(iii)Gun and shot acquire the same amount
of kinetic energy.

(b)A shell of mass 0.020 kg is fired by a
gun of mass 100 kg. If the muzzle speed of
the shell is 80 m/s, what is the recoil speed

()

Hooke’s law states that stress is directly

of the gun?

proportional strain.

a) What is the necessary condition for the
)
b) Explain with the help of a graph, the

above law to be valid?

relation between stress and strain for a

given solid material under increasing

)

Write any three postulates of Kinetic theory

3

A girl rotates on a swivel chair as shown

tensile stress.

of gases.

below.

a.)What happens to her angular speed when

she stretches her arms? (D)
b.) Name and state the conservation law
applied for your justification. 2

Prove that the oscillations of a simple
pendulum are simple harmonic and hence
derive an expression for the time period of

3)

a simple pendulum.

22.

23.

24.

25.

) 91O @YD  OHAISIQYNEQYOS  BRYHD
BOMINIUY ZSO @3 @RYWID]H830.
i) c®I891edWo HASIYMEBYHSWo BRYBNOM1H(Y
al@lnoemo @eIynIW1dlosoe
i) c@IBe1mo HAISIYMEYo BCO VD IEHIB2ER0
eIglesao.

b) 0.020 kg moy88 8@ §aH@3 100 kg 0oM88 B3T3
G®IH1@3 MIMo 80 M/S af)aD  (@JEAUNOHI@I
aJOCOMED AIBAN. EDIBHOG G169V CAIND®

(2

HM BN IHB63dh.

MHSM HMNVINIM EMA @R I®ON1LINW1@]Hs3
92’ 28891003 MWRo (JIRIQIB8MD.

a) QHS1M @JMYIOfla] MR TVIRSATEBMN@IM”
@RYAIN LMW QIYOITVNH VAT ? Q)
b) esmeerv@d IR’ ARWIESIM@IMMAVE] 4
OMIG1HBaN

£10a1303MOO» 1003 aUeEMyo

MWHHSMo  ®@AI88  MITWo B (WIanlead

@)

MVaNIWCOMINS ANV 1O H3H>.

ADB6BBBOS WD HMVRLIN OO BODE]EJo
(3

QAN” @RSITVOIM D@ 1BBUD af) D .

B aleMd:g] BHOBRAN HEIVOWIGE MO1HBAM

afl@o ®INY HBHISTM1D1H63aT.

a) 99330 M1 aS1E8H:WINeMe; 103 @RAIBOS

C06MI1W CANDWB” af)a»” MoRANSBM. (D)
b) a®” MonaHuem MWamoem” MaNeS OalcWIW]
2/1B1E8IM@. @Y Mo JIYIONEBH:. (2)

8@ MloallWd SalBaeiomlnad e3oeiMo Mloallud
a02@66M1H: @RYOEMIN” SV @RYAIBRGHM

3)

SHILIOM 1O VA0 (@Ba 1 T1H63E:.
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26 The figure shows the path of a projectile.

(a) Obtain the expressions for maximum

height and time of flight. 3)

26. 8@ 9@JOROORZD 2ILINOMIHG al0DQYOS al@o

@I OISO B1B630.

a. alo200IW] 9VEOMIHMRWQo al0BNIOGMFHBAM

MVAQOD]HMWQ TVACNIB:Yo (Bo 101863

3

PART IV
A. 27 go® 31 o 62193ya@3dld agomeileje 3

A. Answer any 3 questions from 27 to 31.
Each carries 4 scores.

27. Acceleration is defined as the rate of
change of velocity.
a) Is it possible for a body to have
acceleration without velocity? Explain. (1)
b) Draw the velocity—time graph of a body

moving with uniform acceleration ‘a’ and

initial velocity vo. (2)
c¢) Using the above graph, obtain the
equation for displacement in time ‘t’. (1)

28. An object is dropped from a height as

shown below.

(a) Show that the potential energy at the
point A of the body is completely converted
into kinetic energy at the point C during its

)

free fall under gravity.

ag) MATM QAOMEHNED . 4 MVEHIB allmo.

27. @JGAW 2QOm1H3 MIASHIM” @IVEMo ag)am

28.

M1Balall aflolEs8aN@.

a) GUVOWILO® ST m«goﬂm” @106Mo

@MW MIGEMI? AR E 163 . (1)

b) avamieemo 'd', @Jo0oB @JeAIwo V, afanlal

DaleWIN]af alelasam magaﬂ@c@ (@JGAUW-NAW
()

0) QGHE19L! (WIal DaleWIN]a), t' agan TVAVOD

@oal” QIO b

MLNIMITDAOT MBS AVANIIB: Yo (Balldh@ldsd:. (1)

IO 6N 20BN DG l0OE] B

01y

DWOOMIT3 MIAM” MIGYHS Arlga:

(2) BL@®IBBaHEMo Gelo MIBMNIdWo MIGYHS”
al®1a8am 8@ aayailedd A agan milaoeel

nuOI®6H082R0 aJ@emad]l C agam milazaN@d
ad@6emmo1 WNEHIBRNIW] al@1AIGGMMo

821960 [T’ OS]V H63H.
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29.

30.

31.

(b) Draw the graph showing the variation
of Kinetic energy, Potential energy and
Total energy of the body with the height
2

from the ground.

The rotational axes of a disc is shown in

figure.

(a) State theorem of perpendicular axes on

()

(b) Derive an expression for the moment of

moment of inertia.

inertia of the disc about its diameter by the

()

help of above theorem.

The minimum speed with which a body is
to be projected so that it never returns to
earth is called the escape speed.

a) Arrive at an expression for escape speed

of earth. 3)
b) Write down the relation between escape
speed(v.) and orbital speed(v,) @)

Washing is more effective with detergent
solution.
(a) Detergents are added to

(increase/decrease) the surface tension of

(1

(b) “Excess pressure inside a soap bubble is

water.

inversely proportional to the radius”-prove

3)

the statement.

29.

30.

31.

(b) manss

magoﬂ&m@ OMEHIRDRo, MUOIDICHIGR0, @YD
MAR0 af)MIAIQHS  QAUIDLIOMVo  HIM1BBAN

)

(Gl DVWAOMIMADAVA] 2

@90 QO b,

8@ WIaV1oa) Go6em @REHERUS 2l(@Om1G3

06N al@1B630M0.

Ic

(2) 92060003 3000 MEMBaUIWOS LlotMI GREH
MRLIADO (JANIONBBH. )
(b) 0™ AV1ELIADYAICWIN] 2] B3

QYOO B1S1OM(WITY) QIOIVEaIHW
@RYWONRIBH] M1ISIHMG HR0OHNF’ Bal’ DEMBaH

@)

HNZailSlasd.

GYI@MIM”  aled®Mo  H2PIM@IM” B

ngoﬂm“ @RYOININIV aBQ0jo GO GAUNDOHW

alfldM GAlo af)dM0 alOWATD.

a) @EANVNGOIMSS  AlLNDOM  CAUNON]NSS
VBB Y0 ([Balld@o80. 3)
b) alLO@M CAUNOW. lBlGRM  CAUNWQYo
©o2le)88 MNITWo af) Do (D)

WlQ@=R0g” 210QMT 9alc@IWlaf HEBHMMD HFM@3
aDRl(@J3mIem.
() melomlod @J®elmielo

(daV]a {lesmM@IM” / S0@aN@IM) amg(agm%oe;cra
Gal@&s30M. (1)
(b) "8®@ e digsslee cGRWle 0630
0)0)
(3)

@QYOOMIM” Qflald1® @RI CILINEM.”
@MR0IM OS] H63s>.
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PART V

Answer any 2 questions from 32 to 34. Each
carries 5 scores.

32.

33.

34.

The schematic diagram of the circular
motion of a car on a banked road is shown

in the figure.

(a) If the centripetal force is provided by
the horizontal components of ‘N’ and ‘f’
arrive at an expression for maximum safe
4)

(b)The optimum speed of a car on a banked

speed.

road to avoid wear and tear on its tyres is

given by ................ (1)
i. VRgtanb ii. VRg cotd
iii. vV Rgsinb iv. VRg cosb

In case of fluids law of conservation of
energy can be explained with Bernoulli’s
principle.

a) State and prove Bernoulli’s principle. (4)
b) When air is blown in between the two
pith balls which are freely suspended, will
(1)

they attract or repel?

Figure given below depicts the schematic

representation of an engine.

32 @ 34 a1 6213y@BHA@ ago@sileje 2 agemadim”

DOMONNED . D MVBHIB allo.

32.

33.

34.

NI ©alQ B COIWIES QIO 2lLINOD]LISS

B $HI010M G2 N@OMIMTI @36M1af101H5300.

@ N, f agomlaies olowflm eeisa:Ess6m”

@RE1GH@@MmIelo M@HANO 1@, alomoalw]
MOSHI®  GAUO®  HINIMBS VAN Jo
@Bal101983H. 4)
(b)nne” 941 @AW SOQBUSH” EOQIMo
DENBIHIOI) alwom1od 300193 alQQjo
@RMGELINIY GAUWND af)aN®) ....

i. VRgtan0 ii. VRg cotd

iii. Vv Rg sin6 iv. V Rg cosf (1)

BAUEB8eOS  HOOJOMI@  HMIBGMISTIY @@ o
Dl 9MAR MVOOBHUE mlwno
aNuor1H01a60.

a) omnIdMMVIWSS ®® o ()TN0 ] dOSI V] B63H:.

4)

b) @201 BeslVISIolesM M oo’
eMINBHWBBO1sVlges anw  aflyemw, @l
(1)
VOOm1H3

@R HBeHI HBCAI BRCMI Al BHBaHHBCRI?

®IO®  OHISOMIBNABAND@  63@3

G2 I(@OTD (@JDIMTWIE@1H80.
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(a) Which type of engine is this, a heat
engine or a refrigerator? (D)
(b) Write the four steps of operation in the
Carnot cycle. (2)
(c) Draw the P-V diagram for Carnot
engine. (D)
(d) A Carnot engine is working between
temperatures of T,°C and T,°C . Find its

efficiency () (1)

() OO aGB® Mo WAE@HARIM? BB @I IVQ@DHECAI
01oY13HeaMmcWI? (1)
(b) ®0B6MO alGOMIeL! (JAUBODMOMINad moel”

APISEBBUD nf)§D &> (2

(€) 03eMIg" V@O P-V W@ o QloQ)d:. (1)
(d) T°C, T,°C ®9a1Me1dWB3oe1sw1@3 S@ 3HBEMI
W@o  (@JAUGODIEBMN.  BR®1HY aHa®(N)

HOENSDD) . (1)
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