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SECTION-A
frecly from rest,

Ihe distanee
Ces ltaverse | [
crsed during cqual interval of time, by a body falling
I

stand to ane another iy (the mtio ¢

" Y. "
() l.‘" () 1:3:8:7....
) o
' 0., W) 15003,
The position co-ard: i . : .
posttion co-ordinates of o particle moving in o three-dimensional co-ordinate system
|

given by
NASIHWL Y =acos wtand 2 = a wi
The magnitude of velocity of the particle is ;

(@ a (b) aw

.[}ii’ V2 aw \J-d(‘ J3 aw

In which of the following processes, heat is neither absorbed nor released by 2
1

system?

(a) Isothermal (b) Adiabatic

(c) Isochoric (d) Isobaric

The time period of a simple pendulum is ‘a’ second, when its length is increased to four-
1

times, then its time-period becomes (in second) :

b) 2a

(d) 4a

(@ a

(c) 2a
A wave on a string is described by the equation -

y(x, t) = 0.005 sin (6.28 x — 314t), where all quantities are in SI units. The speed of the

wave propagalion is : M}}E’J/,\r ’;;31 a :,0 1
(@) 50 ms /}:‘;ﬁ, (Y~ 0.02 s /E%":%

(c) 200 m/s = .:’ d)  3x10° ms
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10 Eight spherical rain drops of equal sizc are falling vertically through air with 2 terminal
bine to form

velocity of 0.20 nv's. What should be the velocity of these drops were 0 i
|

one large spherical drop?

@Y 0.40 mvs (b) 0.80m’s
(c) L6m's o @y~ 24 m's
dentica

11. Two liquids P and Q of equal amounts are heated on i
conditions for equal intervals of time. After heating, temperature of P is found to be less
| I

thart that of Q. Choose the correct alternative :

| stoves in identical

(a) Latent heat of P is less than that of Q
(b) Latent heat of P is more than that of Q
(c) Specific heat capacity of P is less than that of Q

\Ld)/ Specific heat capacity of P is more than that of Q

ground. the angle between

12. At the highest point of a projectile thrown at angie 0 with the
1

its velocity and acceleration is :

(a) -60 . (b 45° |
© o (d) 180°
re Assertion (A) and Reason ( P L A

Question number 13 to 16 a

statements are given — One labelled Assertion (A) and th

Select the correct answer from the codes a), (b), (c) and (d) as given

(a) Both Assertion (A) and Reason (R) are true and (R) is the correct €xp
Assertion (A).

- o
DO M

(b)
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. Out of the follawing Mairs, which ane does not have identical dimensions?

~(a)  Impulse and momenpym

(b)) Work and torque :

IS

()" Angular momentum and Plauck's constan e
= yo ! n»

-

(d)  Moment of incrtia and moment of force

7. A gun fires n bullets per second. If mass of each of the bullets fired by the gun is m and

the speed of cach bullet fired by the gun is v, the average force of the recoil 15 : 1

(a) E:f: b =
v
nv

(c) mvn (d) p

g, When a body moves with constant speed in circular motion, then :
(@)  no force acts on the body
(b) acceleration will be zero
(c) work done will be zero

(d) its velocity remains content 8
. * -’ ~ " 4 ‘
y angular momentum L, then

A particle of mass m is moving ina circle of radius r having
| 1

the centripetal force will be 2

1744

¥
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P train punning at @ constant

13, Assertion (A) A stone is dropped from the window of |
(4 IN Vi:f“l:il“y

%\ o lowe 1YL . { iy " v}
velocity of 72 knvh, the net foree on the stone just afler 1018 dropped to 1€

downwnrds,

Reason (R): The stone moves under gravity only just aller ity dropped from the train. I

14, Assertion (A): A projectile (crcker), following the usual parabolic (rujectory, explodes
¢ fragments continues

( ,p\ into fragments midway in air. The common centre of mass of all th

followed if there were no explosion.

along the same parabolic trajectory as it would have

Reason (R): The forces leading to the explosion are external lorces. !
15.  Assertion (A): Modulus of rigidity is zero for a perfectly rigid body.
c)
Reason (R): There is large change in the shape of a perfectly rigid body when any
]

tangential force is applied.

V16, Assertion (A) Earth is continuously pulling moon towards its centre, but moon does hot

-

@ fall to carth.
Reason (R) : Attraction of the sun on moon is greater them that of carth in moon. ]
g U
SECTION-B ] i
L T- r
[

Find the dimensions of the quantity X from the expression :

2

T=2n —njf—, where T is time period of a bar of length £, 1
5xY g oo o

modulus of the bar of the material.

The bob of a pendulum is I
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" .i , |'| " l."

y reaching grnuml remins

dropped for rest from a point 120 m above the grount

heights after they have fillen for S37 Consider that the bady o
fo®t 0 eh A
there. (g = 10 s ) ) 1hy o »
” 1, A\ Ay
7
orR V|1 _JV

o, 11l takes T second 10 reach

A ball is dropped from the top of o tower of height h metre
i1l it fall in T/4 seconds from start?

the grand. How much distance w '
pth *d’ below the

Derive an expression for the acceleration due
2

surface of the carth. 550 ) jT#c:\ ]
. Te |

ctively. What is the magnitude and

30;. to gravity of carth at a de

/‘i and j are unit vectors along x and y-axis respe

2t.
direction of the (i+J) and (3 i-)7 2
\ .
T g Py
s S

The displacement x of a particle oscillating in simple harmonic motion from the origin |
I

22.

varies with time as x(t) = Acos(wt + 6), where A, wand ¢ are constants.

(a) Find the expression for velocity and acceleration in the simple harmonic motion.

(b)  Write their phase differnce with the displacement. a2 ‘ 103
13, (a) What is the analogue pf mass in rotational motion? Define il. 1@%

(b) Derive the expression for kinetic cnergy of a body rotating about a fixed ax;-sl.‘ 3
s/ A ball is dropped ﬁom the roof of a tower of height h. The distam‘:c cove! h '

(hree scconds is equal to the distance travelled by it in the last second of

the height ‘h’ of the tower. (g =10 m/s’)

city

057 A projectile is thrown with iu_i_ velocity

positive x-axis (horizont

;IL 41101 01 1L Ddll = 33X

(% Scanned with OKEN Scanner



On

\ pl“i"”t““ s thrown (i, 0]
/ It

Ipht )y above (e

ound. Find the expre i '
prou CAPRession fiyy - pround with velocity u parallel to the

) cquation ol path o (l
1 project;
jectile

e o tme of Might of e Projectil
¢

(1) State Stefan's Jaw

0.
\gl) <0 the temperature of 4 black | i% i
wady is increased then, o which side shorter / longer

wavelength, corr
v correspong i
ponding to whicl cnergy emitted is maximum, will shift?

(¢)  Light fro
m the '
moon is found to have a maximum intensity near the

wavelength 14,5
. | ™
pm, find the estimated temperature of the moon. (Wein's constant

=29x10"
HIK). HC & 3

27. (a) A block is attached to a spring (treated as light and massless) and resting on
smooth horizontal surface. The other end of the spring is attached to a rigid wall. A
graph is plotted between the force (Fs, on y-axis) and the displacement to the block
(x, on x-axis) from the equilibrium position. Which quantity is determined by the

slope of this graph? Write its SI units.

_,Lb‘)/ A spring is cul into two unequal parts. Will the spring constant of each part

increase/decrease/remain same? J ustify your answer.

(c) The potential encrgy of a spring, when stretched through a distance x is U. What

would be the work done in stretching it further through the same distance?

28. y/D-cfme gravitational potential. Write its SI unit.

are placed on vertices of @

(b) Three point masscs cach of mass ‘m’

triangle of side '7". Find the gravitational potential at the centro dof
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SECTION-D

o,.nlhm numbers 20wy 3 e Cnae fend the followIng.

Mudy hased questlons.
I"'“'“""h' nd nwer (he Questions that follow

puringt (he SUmmer monthy, i of ohjeets

AU Rom the sun can increase the temperature

on the surfhee of the earthy. Whe ¢ the sun, i

Wyou toneh a metnl surfnce lift ontside unde

focls much hotter than a plastie surfuee, < same smount 0 (

even if hoth were exposed to th
= I'T L] .s I' “ - N i . i
anlight. Ihis difference in temperapure i due 1o the different thermal conductivities of

o materials. There are three ction and

th modes of heat transfer-conduction, conve

radiation. In & TOOM warm air tends 1o rise due 1o convection, and this process creates 8
circulation o air. The heat from a hot cup of coffee escapes into the surroundings air via
radiation. The heat current flowing through a bar of length L, area of cross-section A and

[emperature difference between the two ends AT is :

AT .
#=KAT— where K is thermal conductivity of the matericl 4

(i) - Which one of the following materials is a good conductor of heat?

-—— -

(a)  copper (b)  body fat

(c) water (d) air

(i) The method of heat transfer from the sun to the earth is :

(a) Iconduction | (b) convection

(c) radiation (d) conduction & radiation
(iii) The process by which heat energy is transferred through vacuum i

(a) conduction

acuum

radiation

(©
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I e r j LArCYrgg e

L steady state |
(!

(oo heat Nowy, htougly an p—

(b heat Mowing g the ch[

chon of the rod

’ ; il
MENt in more than the heat Nowing outo!

¢)  heat Nowing ¥
( RN the clement i less thin the heat flow g out of !

() heat Nowing ing (e clement iy equal the heat flowing out of il

3 y il
OR /5 v l
STunit of therma| conductivity is ; G oalt) ! 3 w2 7
i u)/" le
(¢©) JmK' (d WmK' -

ip . . . H ‘ 1 15 aiﬂl
30.  Properties of gases are easier 1o understand than of solids and liquids. This is mainty
e ' H 1 are
because in a gas, molecules are far from cach other and their mutual interactions
negligible except when two molecules are collide.

— : . : T otion
Gas molecules enclosed within a container are in a state of continuous random m

i s each
colliding against cach other and with the walls of a container. In an ideal gas

etic
molecule of a gas behave as an independent particle and momentum as well as kin
cnergy.

Although moleculor speeds in a gas may have all possible values ranging from small to
a very high value for purpose of finding the pressurc exerted by a gas or average enersy
of a gas molecule we may presume that all molecules are moving with a constant rms

speed V. The rms speed of the molecules of a gas is defined as lhe square root of _.; '
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(1)

(iii)

(i)

A real gas may be behaye a8 ideal gas -

(1) AUlow pressure ang jou, lemperatyre
(b)  athigh pressure ang oy, lemperatyre o
(¢) atlow pressyre and high temperatyre

(d)  atlow pressure apg high temperature

The ratio of rms Speeds of hc-IEEm and nitrogen gas molecules is

@ V7:1 (b) | 1:2

© 1:\7 d) 7:2

The pressure exerted by gas molecules is due to :
(a)  in elastic collisions between molecules only
(b) elastic collisions between molecules only

(c) elastic collisions between molecules and walls of the container

(d) in elastic collisions between molecules and walls of the container

The translational kinetic energy of a gas molecules for 1 mol of gas is equal to : |
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SEChoN

what do you meap l';y
i

tem‘ﬁna] :
VclOClly‘) Der. o
. . . ' c " pll] » ; ‘r[ dl
| body is falling in a Viscoys medium, five expression for it for spheric

A rain drop is fallip Wi )
) B With terming] Velocity v in a viscous medium, If the radius of

the drop 1s doubleqd - :
| and the coefficjen of viscosity is halved then what will be its
terminal velocity? 5

/ OR
Derive the expression for excess of pressure inside a liquid drop. 23
8

Water flows through a horizontal pipe of radius | cm at a speed of 2_m/s. What

m—
should be the diameter of its nozzle of the water is to come out at a speed of
- M L '1 3 iy et
32 m/s? 0:‘?——%— . _}E‘l‘} L,( Eﬁ\tm .:Q.;:“&! & =

~ v
2. (a) Discuss briefly the normal mod_es of vibration in a closed organ pipe. O

=

-

L
3

26:5

(b) A pipe 30.0 cm long is open at both ends. Which harmonic mode of the pipe

- < ¢
resonates with a 3.3 kHz source? Will the resonance with the same source be 0
g ;)bser'ved if one end of the pipe is closed? Speed of sound in air is 330 my/s. 5
: e R
o7 O OR D= =

J{ Wh;!t is meant by beats? Explain mathematical method of formation of beats and
show that the beat frequency is equal to the difference in frequencies of sound

waves. "

(b)  Write two applications of beats.

g
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DR ; » L g | 1rIL‘|‘)
) A circular track of radius r is banked at an angle of 0. 1f the coefficient U

between the wheels of g car and the road is p, find :

(@) maximum permissible speed to avoid slipping
(b)  optimum speed of the car to avoid wear and tear on its tyres.

-'/‘.
(i) Static friction is a self adjusting force. Explain.

U

OR

\_w{ State impulse-momentum theorem.

b

(b) A batsman hits back a ball straight in the direction of the bowler without changing

y and 3 kg
its initial speed of 20 m/s. If the mass of the ball z}nd bat are 1?_0 g and O Kg
respectively. Find the magnitude of the impulse imparted to the ball.

ng
(c)/ [f the speed of a car is doubled, how much dlblﬂncc will it cover before stopping

D)
under the same relardmg force if it has covered earlier a distance S’

v X
(28 o

g ¢ "‘:;)\ = A -«‘,:’: -
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