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1x8 = 8

2x12 =24

3x6 =18

5x4 = 20

Total = 70
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1. Answer any eight of the following questions : 1x8=8

TR PR R @1l wiebR Tes A

(a) Fill up the blank :
A A R A

A screw gauge and a spherometer can be used to
measure lengths as less as to m.

___ m 3 I R (R PR AR G o W e RoR
IR FRI 7[1IW

(p) How many significant figures are there in the
number 0-002308?

0-002308 SRAMBTS LT TF A1 HXCR ?
(c) In the case of negative acceleration, which of initial
velocity and final velocity is greater?

YT IR CFqe Ht (391 WF WFY (51 fSSI© @1 Biet 2

(d) If the resultant of i and } has magnitude V2, then
what is the angle made by the resultant with 3’?

MW i W j T YA 2 W, (O0@ WAl S 4 wS A @
eom IR ?

(e) Name the projectile motion in which range does not
depend on initial velocity.
iRy AT AN for I8 Rer wift @oR eore 63 793 |

(/) What fraction of coefficient of superficial expansion
becomes equal to coefficient of volume expansion?

CFE AR BT Y S0 RS 2579 QN12F9 S 2
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(g) What is the SI unit of scalar product of the vector
quantities—force and velocity?

T F (Q—E YOI (53T AR (FAR {91 SI @33 52

(h) At what position, velocity of a particle executing simple
harmonic motion will be maximum?

FHE TS 399 /198 <IfSS 41 I GBIF 9 FifEs 2732

(i) State Boltzmann’s law of equipartition of energy.

g FANRIOIGT 3BT SAch! s |

(i) When does resonance occur?

AT (FheFl jfE =W 2

2. (a) Draw the position-time graph of an object moving
with (i) positive velocity and (ii) negative velocity. 1+1=2

(i) ENF Q@ WF (i) dTAF @ S T @A @61 W
FH-T @1 {3 |

Or / J<1

The position of an object moving along x-axis is
given by x =8-5+2-5¢t2, Calculate its average velocity
between t=0s and t=2-0s. 2
x-oFq e sfS a1 @51 T W x=8-5+2-5¢% AN
@RI t=0s FF t=2-0 s 7T ToI® WER T8 @ S
91
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(b) What do you mean by equality of vectors? If A is

a vector, then draw a vector which is equal to 32.
1+1=2

(STR el I B e 2 W A @B (98 =W, (o8 3 AT WA
9Bl (STT S |

Or / 91

You know that range of an inclined projectile is
expressed as given below. From the expression, show
that the range in case of vertically projected body

1S zero :
Bie v sin280,
g9
where the symbols have their usual meanings. 2
(CHIEATS G @ WS 2AC%re RN wee R w1 aom 391 = |
T oFPRIFR @t ciysd @ e ATwers Ay IWoR ReR
RS
R= v% sin26
g
TS AP Tl HY SR |

(c) Aristotelian law of motion may be stated as—
“An external force is required to keep a body in
motion”. Explain whether there is any flaw in it. 2

GfRB'TeR SfS-ReTe @A Geimed 7 [ IW— @A LS
sfee sREre ARA AT =9 s’ | faccre ¥ R[rsifs
HICRCATE, P AL |
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Or / 9

It is well-known to us that Newton’s second law of
motion is stated mathematically as given below :

F =kma
Define k and also 1 newton force from it. 1+1=2

S e |l (@ sifAferera et sifSs-Rame R&em s
TS WA WeT e/ pr a1 2W

F =kma
I3 < T S TR o[ 1 {80 I g fwaw |

(d) An object of mass 1 g falling from a height 1 km hits

the ground with a speed of 50 m s~1. Calculate the
change in kinetic energy. 2

1 g o9 9Bl 98 1 km S%OR */A1 50 m s~ ! #fe «iR wfes ¥
ez | 5ifS &R ~ifRada st <541 |

Or / 341

Express power as the product of force and velocity.

FIOIS o HF (51 2[Fe 2o1ee) aert 41 |

(e) Define a rigid body and centre of mass of a rigid body.
1+1=2

TG IR S 9Bl §G I8 ©F (%S e ww |
Or / 941

A body is on y-axis, at a distance r from the origin.
If a force F acts on the body along a direction making
an angle 6 with the axis, then write the magnitude
of moment of force acting on the body and its
dimensional formula. 1+1=2
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9Bl IR y-FS [ R [ r @we Wz | 3 @B 9 Foy IwoR
BIATS TFTER S B (F1 FAMNT form 303, (903 IFOR 82w
TN GNP T SF TR NAETS Sach! 1w |

() Fill up the blanks with the words ‘geostationary
satellites’ and ‘polar satellites’ : Yax4=2

() INSAT group of satellites are .

(i) _____ are used for environmental studies.
(iii) ___ revolve at 35800 km height.
(iv) ______ are used for telecommunication.
T-lEeT Tour W W Tepr’ * qoied were frm w1 SRRE
VALK
(i) INSAT iR ooz 5 |
(ii) iR SYE=E I IR I |
(i) 35800 km Twere fF «fRgwd 31 1
(iv) R SRCISR I I9E 91 7 |
Or / <1

If the kinetic and potential energies of an orbiting
satellite of mass 1 g are as given below, then find
the total energy of an orbiting satellite of mass m : 2

E=_G_Al§_ and P —_G—AJE_
2(Rg +h) (Rg +h)

FFo I GOl 1 g S Toiareg oifS =ifs o &S «fe aft @ oo
SCEY TR W W, (OB m S{ TR GO PP 1S fAefy 4

_ GMg _ GMg
2(Re +h) (Rg + h)
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(g) Calculate the pressure experienced by a swimmer at
a depth of 10 m of a lake. 2

9Bl 2T 10 m SO ¥F 9T HCORRT SFqed FA B1°f Sl
400

Or / =<1

Define angle of contact. Draw a diagram showing the
critical angle if a drop of water is placed on a clean
plastic plate. 1+1=2
W @R S 1 9w ofigE o ety e
GBI A1 ¢S SR (FA T @I vy @it B i |

(h) What do you mean by temperature? Convert O °C to

Fahrenheit scale of temperature. 1+1=2
el Jferee & @12 0 °C Twos TwoR TR0 (T ofas
A0

Or / 331

What are heat capacity and specific heat capacity? 2
SRl W e ey 2

() Mention at least one difference between isothermal
and adiabatic processes. Write the ideal gas equation

for each. 1+%2+%2=2
TR I OPAR] AT YT wFes 9Bl 1P SrEY I | [TAOE
R S (ST=I PR o1 =147 |

\ Or / 33371

When is a thermodynamic process said to be
reversible? Are the spontaneous processes of nature
reversible? 1+1=2

@Bl wefey ofFae A ofem o @ e/ w2 R@r
aiferm agfes SR 906 GiReAN afer +RRSIw sifdr =6 2
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() Define molar specific heat either at constant
pressure or constant volume. Write the ratio C, /C,
for a monatomic gas. 1+1=2

B vIore 91 B WHeae (8 9OR WAR HRRse wrE e W |
9GB! Q- AR (5= AR C ), [/ C,, FTSCo! fegan |

Or / 9<1

What do you mean by mole? Find the number of
molecules in 44-8 litres of any gas. 1+1=2

7' IFrea T o2 R @ o7 44-8 FivRe 961 SR iy e
T4

(k) How is frequency related to time period of a vibrating
body? If the heartbeat of a healthy person is 75 per
minute, then find the heartbeat frequency. Yo+ 1Y2=2

Gl FNMH IFI FOEIT FAIER Glce o wfies 1 T 2
I Goq FEEE @1 Tefiet = ofs fifAte 75 I/ =W, o
FefHaq g FERE T 91

Or / <1

Define simple harmonic motion. Draw two graphical
representations of SHMs vibrating in opposite phase.
(Hints : Use one solid line and the other dotted line

for the graphs) 1+1=2

A e afel i@ A | R Reffe v mm 11 96
RIS ST CART APM (AR TOE (@Y S (2899 : @19 AT
GO (55T (FY E HHCE b Tb (I IR FRAN) |
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3. (a)

(b)
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Show that in the case of simple harmonic motion

(S (A IR #HgS R oFae

k
w=,]—
m 2
Or / J=1
A body oscillates with SHM according to the equation
(in SI units) x = 5003[2nt+%]. Calculate the frequency
and rewrite the expression for x at t=1.5s.
x = 5cos[2nt +Z] ST (SI q7F) T @i T “RFS oI
TR AP JERCR | A TP S A AWE £ =1-5 s TS xF
NI 2FPRIMRICE 2= 14 |
Establish the equation x = v0t+-é—at2. 3
x=v0t+%at2 FRFIICH! STRIB I |
Or / &A1
Find the magnitude of the resultant of two vectors
- -
A and B, and angle 8 between them.
ﬁ —
A<m¢1§aﬁhfﬁﬁsmﬁf@Wiei?azmﬁ1aﬁﬁaaﬁi@ﬁﬁawm
efg 1 1
An object is on an inclined plane. If the body just
starts to slide down, then show that the angle of
inclination in that case is 6, =tan™!p, where the
symbols have their usual meanings. 3
[ Contd.
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QY A TS @b IR SR | M IWHR T @ S WS
TE, YA A G% CFIS TSN Sl @ Giee 41 (@1
Bmax = tan~! p, IS IXZTS FCFSTICE AL T Iz IRCR |

Or / |11

A mass of 4 kg rests on a horizontal plane. The plane is
gradually inclined to an angle of 15° so that it just
begins to slide down. What is the coefficient of static
friction between the object and the plane?

4 kg ST @ 9Ol 9 WPPHF T ATS 15° (I I SRS
PR TG SIS W8 FRE | IBOI AF TaY=t o] ZfSF 19
SF fFI= 2

(c) Define moment of inertia of a rotating body. What is
its unit? If §1mu2 is the translational kinetic energy of

a sphere, then what will be its rotational kinetic energy

if it rotates about an axis with an angular velocity ©?
1+%+1%=3

YA (I Qb1 T we-aNes k& i | TR a9 B2 I
Imy? e 9BR R S e 2w, (o3 TR g ofS e R

2’3, Mz % [WR TR @I @T T 0 ?
Or / 97

Explain how acceleration due to gravity of the earth
changes with altitude or depth (any one). 3

JRAT NPRFF T Twel q sl (R @A «@b1)3 Fors Rrmea
AIfRTS =F, I F¥91 |
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What do you understand by °‘elastic moduli’”? Name
them and write the mathematical expression of any
one you like. 1+1%+'2=3

‘forre g Pra o B w2 PR aw Bw o 3
srEce@l R @ @O sifafes erererif fer o
Or / S[1

It is very common to see a car lifting easily up in
servicing stations. Name the principle underlying this
achievement and give its word statement. Draw a neat
diagram of the device. Ya+1+1%=3

SO iR (B FEEe I8 @i 8 [te SRR T (Wl 9ol
STgrEel S5 | 7 e eere Rfe TR G e IR orE
O W S Ao R | SRR @b ofRwE B w1

Find out the meaningful statement from the following :
(i) A gas in a given state has a certain amount of heat.
(ii) A gas in a given state has a certain amount of work.

(iii) A certain amount of heat is supplied to a system.

Name the following expression and explain any two
terms of the following expression :

AQ =AU +AW

where the symbols have their usual meanings.
Yat+2'2=3

wote R =@ sief St Ak e

(i) <% Rom sagrs 331 aRy s ¢ [ig ARMe" o Qs |
(i) «% Row swgre 4@ Ry ree ¢F [fiE oRER I A |
(iii) 2 «bre g AR AR Sof @6 4J1 A |
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wore fr aerEffioR W B W R g |
HISACLIT

AQ =AU +AW
'S IRFS FRCFOTYLR FBA64 Y 2P Ty |

Or / J<1

Derive the expression for pressure exerted by a gas
enclosed in a container.

GBI IO A% (I (IZF BI°R 2RI fRefg w1 |

A simple pendulum consisting of a bob of mass m and
a thread of length L is in such a position that
the thread makes an angle 6 with the vertical.
If t=-L(mgsinb) is the torque about the support,

then show that the acceleration of the bob is

o =——n-1—g£6, where I is the moment of inertia of the

system about the support.

L 07 @bl S (R (TIFRiI9] ©F m. STOTSIE By R wisro
8 19 IR W= | I T = ~L (Mg sin 6) e Feoes 3¢ =, (o

(ST (T CTETPPISTER 19 o =—m9+Le, TS T TZ0R ST STCCE
OFOR HE-ANS |
Or / 931

Show that in an isolated system, linear momentum or
angular momentum is conserved.

(ST A SR R @B (ARE SI@e A1 (I Sv@s
Qi3S e 02 AT |
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4. (a) Prove the law of cosines of vector addition. Also, derive
_the law of sines. 3+2=5

(ST (5[ T RIZA A 219 I | TS R Acore Fefa w41
Or / S[1

Discuss the motion of a car on a level road or on
a banked road. Find an expression for vg,,, on that
path. 5

FNEH 9IS Al (N LS G SMOR SIS SN F11 1 R 2L
Upnasd 2PPRIPICE fefg < 1

(b) What do you mean by ‘one-dimensional collision™
Considering an inelastic collision, find out the loss
in kinetic energy on collision and considering an
elastic collision, find out the velocities of the bodies
after the collision. 1+2+2=5

‘qifae Feare’ e & gw 2 wRkfEwem aree S et 2PR
o3 Rfy 39 o BfoweR TRIeS WA RS - PR @
e 1 1

Or / 911

Define surface tension and surface energy. What do
you mean by excess pressure inside a liquid drop or
bubble? Mention two factors on which excess pressure
depends. 1+1+1+1+1=5

Wwﬁéﬁﬁﬁﬂmﬁm COreTe A1 YRR foea wfelke o1
- gfercet 6 e 7 SfoRe o1t fR$q <61 751 9 Bea 0
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(c) A metal block of mass 0-20 kg at 150 °C is dropped
in a copper calorimeter of water equivalent 0-025 kg
and containing 0-15 kg of water at 27 °C. If the final
temperature is 40 °C, then calculate the specific heat
of the metal. 5

150 °C Txsore <& 020 kg SI§ 9o qred Eﬁ 0-025 kg
TerTd (e RN Wbrs (oER i 2091 1 e’ RfNbrRre o< =1
©q 0-15 kg W% Txw 27 °C. I R ™ T=e1 40 °C
T, (3 TR SMeefFs o1 sie1 341 |

Or / g3

What do you mean by ‘mean free path’ of molecules
1

V2 nnd?’
What are n and d here? Draw a neat diagram to show

the volume swept by a molecule in time At in which
any molecule will collide with it. : 1%+1+1+1%=5

in a gas? You know that it is expressed as [ =

Gl W@ T YT W Fem RBogwme R owmm @ wme

l=—_1—23WWW®IWanﬁS?AtW@W‘1
N2 nnd

QiR WIS (TR e (YRR 961 RER B S, 3’ W W@

wEM qfbee] SRR RIS GiHT |

(d) In the case of a particle executing simple harmonic
motion, derive the expressions for displacement,

velocity and acceleration. Draw graphs for any two.
1+1+1+1+1=5

A RITES (RN 951 IR F_CA, ([ HE G AP Fofy
911 R I ORI @Y T 901
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Or / 947

Write short notes on any two of the following :

o) R I Yo 8o B (Il o
(i) Doppler effect
TR eifer
(i) Degrees of freedom
Jrog) 1Al
(ii) Anomalous expansion of water
AT JFOFE 2R
(iv) Weightlessness
TR
(v) Hooke’s law
Rkt
(vi) Physical quantity
coIre P

* k *
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