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The figures in the margin indicate Jull marks for the quéstions

ALLOTMENT OF MARKS

Q.} No. 1 carries 1- mark each
Q. No. 2 carries 2 marks each
Q. No. 3 carries 3 marks each

Q. No. 4 carries 5 marks each
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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
ToY 2PTRd R @I wiobR Tew i

(a) Fill up the blank :
QI 3R 7 0 :

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

m g T U (A TR AW F o A CFROR
T SR R T |

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

0-002308 RYIICBre HLF & RFAMGI AR ?

(c) In the case of negative acceleration, which of initial
velocity and final velocity is greater?
YIRE TR (FGo It (391 HF A (357 [Soqe (B! TIes ?

(d) If the resultant of i and j has magnitude 2, then
what is the angle made by the resultant with }?

M 1 wF 9 T A A2 W, (908 A J I TS Reue el
Teom IR ?

(e) Name the projectile motion in which range does not
depend on initial velocity.

iRy arwers I fordl IR Rer it @R eome 83 T |

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

CHG 2PTIRE BNFI A ST HAS 27T BN T ?
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(3)

(g) What is the SI unit of scalar product of the vector
quantities—force and velocity?

T4 I (I9—aR 01 (587 AT (TR Fewd SI 9IS 2

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

CFICH! FFT© I *1iFe 9IfS© & T @B I TR =2°9 2

() State Boltzmann’s law of équipartition of energy.
e RS 3’ BecT Jqeh! e 1

() When does resonance occur?

ST (S B | 2

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

() FRF QN W ({) IRE QNI M T @I 9B R\
FN-IT (&7 S |
Or / &<l

The position of an object moving along x-axis is
given by x =8-5+2.5¢2, Calculate its average velocity
between t=0s and t=2-0s. 2

x-or#q e ofS o1 9B 993 T x=8-5+2-512 e

TR t=0s AF t=2-0s TR oT© THR & @9 oW
91
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(b) What do you mean by equality of vectors? If Z is
: : -
a vector, then draw a vector which is equal to 3 A.
1+1=2

(S5 WOl oA B w2 M A B (SF W, (93 3AT W
BT (SFF I |

Or / q31

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

is zero :
R= l)% sin290
g
where the symbols have their usual meanings. 2
CONICART W1 (T TS ArFare RYR wote AR w3 o9 $91 =7 |
To oA @raft (ysal @ T rvere ofve IWOR RER
T
R= 3 sin20,,
g
T’ AIISR FrefiT Y iR |

(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
aRPT A-Re A G W@ 7 oW W— @A T
MM wragre AR AR PR oA | Ak Rl Roweafs
SRR, WM A |
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(e)
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(§)

Or / 91

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

I e W @ sifAfereid {ehTs of-Rews RO
TS I MCT AT N W ¢

F =kma
ke vigee TR o 2R 4| 1 FSE e v |

An object of mass 1 g falling from a height 1 km hits
the ground with a speed of 50 m s™l. Calculate the
change in kinetic energy. 2

1 g o9 951 T8 1 km TwoR *[1 50 m s~ & AR Tfoe 4
MRz | oS e oResa =T 1 | |
Or / 9%t

Express power as the product of force and velocity.

HYOIF 9 T (I 2[erFe Row oo 91 |

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

% R HF aﬁwmvﬁ FE] g fawn |
Or / 931

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 8 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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BT @ Y-S T YT o[ r [we WeR | W 961 I FA IIOR
oS SIFOEY (TS O (1T FINF T I, (908 TR 8+ fa
T AT T SIF TR Ve ace! o o

Fill up the blanks with the words °‘geostationary
satellites’ and ‘polar satellites’ : Yox4=2

(i) INSAT group of satellites are ____.

(ii) are used for environmental studies.

 (iii) revolve at 35800 km height.

(iv) are used for telecommunication.

T-LERT Tomy W $]W Tolr 9 I v fam qen SRRM
MARALE

(i) INSAT iR Solr R Ta _____ |
(i) ____ iR S IE IR I |
(iii) _____ 35800 km Twere ¥ AREw 91 |
(iv) ____ 8 [ I3 I I W |

Or / &=J1

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

__GMg . pn__ GMg
2(Rg + h) (R + h)

FFS 431 @Bl 1 g ST Topreg oS & o B «fe I wew woe
TrE I WA W, (9@ m 51 Tl Qo P+ Refy 70
‘ GMg GM
=——~2_ 9§ PE= E
2(Rg +h) (Rg +h)




(9)

(h)
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(7))

Calculate the pressure experienced by a swimmer at
a depth of 10 m of a lake. 2

B 2@ 10 m BT 1 o SRR IS T B AT
sl

Or / 941

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

ewpf @R S T 9gq Rz oS 3t eolRe ([l

U AR P S8 (TR RIS @1 (AR «aft B W |

What do you mean by temperature? Convert 0 °C to

Fahrenheit scale of temperature. 1+1=2
Teel 3P B @7 0 °C Tworr TweR FIRD FAe ARTE
901

Or / 9«1
What are heat capacity and specific heat capacity? 2
RSl S weeRee oriRer {2

Mention at least one difference between isothermal
and adiabatic processes. Write the ideal gas equation
for each. 1+Ya+Y2=2
SRR S SIeRAR 2fF e Swe: <1 A BT T | TACK
I S (oI FAPI o1 o |

Or / &1

When is a thermodynamic process said to be
reversible? Are the spontaneous processes of nature
reversible? : ' 1+1=2
Bl Sy ofFre cRRdam afdm 3 @fem e = REr
siferm o fe® ST 96 GRIR Aferm R sifern = 2
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Define molar specific heat either at constant
pressure or constant volume. Write the ratio Cp/Cy
for a monatomic gas. 1+1=2

&9 v 1 By See (] @B VAR S e s fl |
b1 G- RS (51T A C, / C,, SeIraht forai o

Or / 91
What do you mean by mole? Find the number of

molecules in 44-8 litres of any gas. 1+1=2

Ve e B qo 2 R @A g 44-8 Bive 41 wgw sk Aefy
Lol ﬂ

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. - Yat1Ye=2

aﬁwaﬁaw«sﬂwm%mwmmw@m
it go R TR TPy = oS Rffte 75 W =, (oo
9T e IR Ny 391 |

Or / o1y

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
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T RS A9 ke B 1 o Refie e FRm 1 R
*RiFS ISq CiRT oo AR Yo o SR (3¢ : (PR A
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() Show that in the case of simple harmonic motion

(16T A 7] *Rfigs IR (T

ow=,|—
m 2

Or / 911

A body oscillates with SHM according to the equation
(in SI units) x = Scos[2ntl+%]. Calculate the frequency

and rewrite the expression for x at t=1-5s.
x =5cos[2nt + ] I (S 97F©) T8 G} 5 *RfigS oif

R ¥ TEReR | AT TR AW I WF £ =1-5 s TS xF
I LFPIRIPACHT 2 fort |

3. (a) Establish the equation x = yyt +—21- at?. 3
X = vot‘-l-%atz RN TR 71 |

Or / 5331

Eind the magnitude of the resultant of two vectors
_)
A and B, and angle 6 between them.

AW B (o8 TR MR (@ 0 X0 [l (ST o (S8 W
g a1 |

(b) 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 0, =tan™!p, where the
symbols have their usual meanings. 3
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QY (AR oS Bl I8 R | A O, T G S A
TR, (S @ % CFIS SR ST O TS T (I

By = tan ™! p, T IITS ISR oA Y T2 FRR |
Or / {1

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‘@ﬁ&ﬂﬁuﬂ‘éﬂw;ﬂéﬁﬂ“i? &I T S
mmﬁ%WW|WWWWW‘W
BNF A= 2

(c) Define moment of inertia of a rotating body. What is
its unit? If 1 mv2 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 o?
1+%+1%=3

T I Bl TE we-aned e i e g &o 3f
1mi? o obR R o e =, cows TE g oS e fem
3, Mz TF TRA TR @R @ Wo?

Or / 91

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

ﬁ@@ammwwqmmﬁw(ﬁ@mmﬁ)am“ﬁm
RS =, JRM F9

/134



(11)

(d) What do you understand by ‘elastic moduli”? Name

(e)

/134

them and write the mathematical expression of any

one you like. 1+1%+%=3
‘Rgrr eme P oR B e PEet W B owre o
SIeCoNal R e B A e fora 1

Or / 9841

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%2=3

N TR EEES MY G4 @A TPRF P Ao @bl
TgRel <51 | R o eeRe Ry R <= ey IR CoE (R,
o ST ST et P | wfkees «b R g S |

Find out the meaningful statement from the following :
(i) A gas in a given state has a certain amount of heat.
(i) 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.
Yo+2%2=3

wore TR o weyf SfRecht iR Bferea

(i) % RoT segre ot aRy e o [itE ARTT @1 20 |
(i) o Row v 431 Ry s «F BB ARwem Fr 4T |
(i) 2T GBre ¢ RS ARTR S AR £ A |
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wore ol cRerRIRGR W Rl we R wor iR
SISRCEE : - -

AQ=AU+AW
'S IR TIPSR 6 Y 24P FCR |

Or / a1

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

B TS ST GG (TR BIPR APPRIRCET fefy <91 |

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 1=-L(mgsinB) is the torque about the support,

then sl}?w that the acceleration of the bob is
mg

o= ——-I—O, where I is the moment of inertia of the

system about the support.

Lmqﬁwmmﬁﬁmmm.wmﬁ*ﬁm@
0 1 IR WMcz | A 7 = ~L (mg sin ) AT AT 53 =, (o03

(TYST @ CTERPISR el @ =——”l?ie, TS I 030x ST STCoC®

THOR GE-ANS |
Or / 931

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

el (@ e el dbre (AR IR T (@fae <@
oo 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

cﬁamﬂa¢mmmqwnmrsﬁwmeﬁwW|
Or / 911

Discuss the motion of a -car on "a level road or on
a banked road. Find an expression for vp,, on that
path. o L ‘ S

IS LS [ (AN AAS QI M S WA T4 1 GR A%
Umax 2RPMRIPCE ey 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

‘QWW’WﬁW?Wﬂ#WW%WM
AR e 0 o SR wees e e | PR @
efg 1

Or / 9§31

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

Ww%wﬁawﬁm e 1 e oot Wik oo
- gfercer R g 2 wiefRe wio sy 391 151 IR Seae 9
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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 0025 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. S

150 °C Twore «F1 0-20 kg 39 @bl 4199 539 0-025 kg
SoPTR (o RIGR Wbre @i fim 29 | @ RESRGS 931 19
] 0-15 kg &F Sxgel 27 °C. ¥t Ruahy 37 Txer 40 °C
=, (O3 GroRYT e Iof i1 341 |

Or / 911

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

. o 1

in a gas? You know that it is expressed as | = ——.
8 ~ P 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

B HRF ‘o Y® W P B o W oW @ T

V2 nnd
<oR NGR EART WS (ryERte o1 ARFR Bd W, TS wgw
SREA bee SRR FKErs 1T |

(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

e “igee MR B! FAR I, R WE GI9F AR Rl
11 R @A PR AT G A I
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Or / &%/t

Write short notes on any two of the following : 2%x2=5
O R I GBI @0 B (Breet foran
(i) Doppler effect

o e
(ii) Degrees of freedom

oG A4l
(iii) Anomalous expansion of water

AN JSFB 2

(iv) Weightlessness
SEHRT

(v) Hooke’s law
RSARC

(vi) Physical quantity
e M

% % K

Cc23



