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Before answering the questions, ensure that you have been supplied the correct and

complete question paper, no claim in this regard, will be entertained after

examination.
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General Instructions :

3228 |
(3)

(i) All questions are compulsory.

(ii) There are 35 questions in all.

(iii) This question paper has five Sections : Section-A, Section-B, Segtion-C, :

1.

3228

Section-D and Section-E. All these Sections are compulsory.
(iv) Section-A contain 18 objectivé type questions of 1 mark each.
- Section-B contain 7 very short answer type queétioﬁs of 2 ma-rks each.
Section-C contain 5 shori answer type questions of 3 mdrks each.
Section-D contain 3 long answer type questions of 5 marks each.

Section-E contain 2 case study based quéstions of 4 marks each.

(v) There is no overall choice. However, some internal choice has been provided

in Sections-B, C, D and E. You have to attempt only one of the chozce in such
question.

(vi) Uses of Calculator is not permitted.

qug - o
SECTION - A
‘ (gfrs o)

- (Objective Type Questions)
H%Wﬁ%%%ﬂﬁ@%%ﬁﬁ@%ﬁ@ﬁﬁrm%T
B T/2 @ma ¥ iz el a1 ? | : ) 8
(A) T A H/2dw © - P
(B) SHN § H/4MeX ©W
(C) ¥ ¥ 3H/4HX W
mﬁﬁmmﬁwmﬂﬁwﬁ . 4
A body.dropped from the top of the tower of height H meters It takes 'T' time

J

~“to reach the ground where is the body T/2 time after the release :

(A) At H /2 meters from the ground
(B) At H/4 meters from the ground
At 3H /4 meters from the ground
(D) Depends on mass and volume of body
o P.T.O

§
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2. @W@Wﬁ%mmmnﬁm%ummmﬁﬂégﬁﬁmw

F A BT FX
@A) 11:7 (B) 11: 742
(€)® 7P (D) 7:1142

A pérticle moves along the curved path of a quarter circle, calculate the ra_tio of .
distance to displacement :

(AP Couer 11 742
(C) 7:11 , | ' (D) 7:1142

3. IR UH WG N AR B W 0 BT W I u A T B, A wAG A My B A
WWWQ‘T’@‘TY | | | 1
(A) usin® , ‘ (B) ucos®b ’
(C) 2usin6 (D) 2u cos 6

If a projectile is thrown with velocity u at an angle 6 with the horlzontal then
the velocity at maximum height during the projectile motion will be :

(A) usin 6 : i u cos 6
(C) 2usin® . (D) 2ucos®

4. ﬁ,-sﬁar@w'wﬁamrgaaa&mwm%rsﬂﬁwwmmmm%ﬁs
T ' 1
A) frem ¥ & T ¥ ’ R L
(B) THEEN T X & FHA &

(C) ¥9H &9 § @Ra i & & Tl ©
(D) (A) 3R (B) A

Net force acting on an object is found to, be zero. It can be inferred that the J
object : - P MR

(A) May be at rest
(B) May be in uniform motion

(C) May be in uniformly accelerated motion ‘

\_{Pf Both (A) and (B)

3228




3228

(5) |
]
5. Wm%@mwmmwmmamemmmmW%
I 8 ¥ & W o F ww & ¥ A o o ¥ 3 3 1
oo
F(N). 3 .
T 0 | >
2 4 6 8
-3 ‘
' by : t (sec.) =
j (A) 24 Ns | " (B) 20Ns’
(C) 12 Ns : (D) 6 Ns
? The force F acting on a. particle of mass m is iﬁdicated by the force-time g}aph

shown below. The change in Momentum of the particle over the time interval
from zero to 8 second is :

[T

F(N) 3 -

. 32 ,
' .- | - t(sec.) —>
(A) 24 Ns i - UB)/QONS
(C) "12 Ns : g (D) 6 Ns
3228 | L P.T 0.
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Sk}gaaqm%ﬁzwzsrﬁm%vﬁwftwﬁﬁqﬁﬁ%l@
l ; 1

1o‘amﬁmmmaﬁww%?

(A) 1600J
(C) 400J

A force of 40 N acts on body of mass 5 kg
amount of work done in the first 10 8 ?

(B) - 1600J
(D) -400J

which is initially at rest. Whgt is the

1600 J _ -~ (B) - 1600 J /
(C) 400J el te (D) -400J |
7.uﬁﬁs@lﬁgammﬁaﬁm%agw%,ammﬁgﬁmqﬁ;m: 1
(A) 40% (B) 36% |
(C) 44% ' : . (D) 20%

If the linear momentum of a body increases by 20%, what will be the

percentage increase in K.E.?

(A) 40% _ (B) 36%
\MOT 44% | (D) 20% |
s.qﬁma%maﬁﬁmraaﬂaﬁ,ﬁrwﬁwﬁ@w@rwﬁamﬂm o 1
(A) T R T ® B) T A g & |
(C) A FH & I € (D) AT qF Q@ E ! | |
If the radius of the orbit of the satellite is increased, then K. E. and T. E. will
be téspectively : '
\{W/Decreases and increases ! (B) Increases and decreases .
(C) Both decreases o (D) Both increases 5
9. gl % TR W TF Mg @ T 200 N & o & B A O TR T TR T

3228

Gy - 1

; (A) 100 N A ; (B) 50 N ‘

(C) 200N (D) 400 N S o oclar 8
A body weighs 200 N on the surface of the earth. How much will it weigh half
way down to the center of the earth ?

MON' . (B). 50N
© 200N B ano N
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.............. aTITl 1

Two 20 kg masses are separated by a distance of 2 metre. Gravitational force

between them is

--------------

Two soap bubbles have radii in the ratio 3 : 2. ........... ... 1s the ratio of excess
pressure inside them. ‘ ' '

T & T IR e AR 8 om A @ AR B & o § A B R
Waﬁﬁawﬁqmawv%,ﬁﬁgaﬁﬁzaﬁr@mﬁav........; ..... B "1

Two spherical balls of the same material and masses m and 8 m respectively,

3228

g .13.
g
%
]} 14.
i
15.

|

_\-

e

fall in the same fluid. If the terminal velocity of the first ball is v, then the
terminal velocity of the second ball will be '

aﬁwwm@am,ﬁ@%m%naﬂaﬁ'ws‘ﬁg@weﬂmwam?uﬁ
, | 1

...............

TR o6 1 ST 5 : .3 By

Two exactly similar wires are stretched by the same load. Their elasticities
coeff. are in the ratio S : 3. What is. the ratio of their elongations ?

H Gey forigy

Write relation between’ coefficient of linear expansion (o),
expansion (B) and coefficient of volume expansion (y).

T 3 e & R Yl A (o), 5 ST (3) o o ST ()
| . | . % 1721
coefficient of area

ASHTT T S H S, L A Y F

1
What is the S. I. unit of latent heat of ‘Vaporization_ ?

iR o% 999 (To Ho 16, 17621118)&3}@:[&13“%;%“)@
F (R), 3 R T < (A), (B), (C) AR (D) ¥ 9 9 & 7 oww 1 o % ¢
(&) (A) 3T (R) Ml &4 § &R (R), (A) A & amrem By . '

(B) (A) &Y (R) &N & &, Wb (R), (A) 1 W& = 78 ¥

(C) (A) T &, AP (R) T0A R B

(D) (A) 3R (R) ST o1dd &

-0
-
©

EIRS R e e
”"zf"‘i*‘“%»» iR o~




16.

17.

18.

19.
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(8) 3228

Two statements are given below in each question (Question No. 16, 17 & 18) ;
One labelled Assertion (A) and the other labelled Reason (R).
Select the correct answer to these questions from the Codes : (A), (B), (C)-and

(D) are as given below :
(A) Both (A) and (R) are true and (R) is the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of (A).

(C) (A) is true, but (R) is false.
(D) (A) and (R) both are false.

RET (A) ¢ g&rﬁ%wﬁmaﬁﬁwﬁﬁaﬁamﬁ%u 1
FRT (R) : b B Al a1 5w FER § ol 8t

Assertion (A) : Air quickly leaking out of a balloon becomes cooler.

Reason (R) :  The leaking air undergoes adiabatic expansion.
SR (A) : TR AT TRE oEeaE v @ omad Ry § A ¥ afeT @l omad
Qe A AL B B , , , 1

HROT (R) : A QD QA T P I8 B
Assertion (A) : All oscillatory motions are necessarily periodic motion but all
periodic motion are not oscillatory.” ‘
Reason (R) : Simple pendulum is an example of oscillatory motion.-
SR (A) : maﬁwaﬁgaﬁ@ﬁamﬁsﬁmmﬂwmm 1
RO (R) : T & @2 2 i Rafy & g # dar8 78 s ;
Assertion (A) : When a girl sitting on a swing stands up, the perlodlc time of
the swmg will increase. :
Reason (R) : In standing position of the girl, the length of swmg ‘will increase.
Qg - 9
SECTION -B

(etfcrery e 1)

» (Very Short Answer Type Questions) ey i
o (p+‘-/7] (V-B)=RT % P @@ ¥ 6K vV o ¥ 4 oix B & B oW
Tl 'A i : 2 .

A
In the formula (P+V—J (V B)=RT; P is pressure and V is the volume.

. Calculate the dimensions of A and B,
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20.

21.

(9) « 3228 s
R fafy &1 ST F 1 o @ ot & oRaRiT B W ‘* ¢
Convert 1 Joule into erg, using dimension method.

T TR T B R o Rt @ R R R

Derive the work-energy theorem for a variable force.

OR

el oY el 7 & d9 2 sy Rify

Write two difference between conservative and non-conservative forces.

22.

23.

3228

2 ﬁ%ﬁﬁﬂﬂ? T H 0 Rt R a% ﬁ%ﬁa i 7N é% éﬁ$ﬂ T H FRO IOA 8, AR
TR JU OE = .1 ¥, S opr ¢ S TR R R T O 7 252
(2) T M I G0 10 Jbs F R @ H | '

(b) =9 BN 10 J@T ¥ Ry w H

A body of mass 2 kg initially at rest, moves under the actlon of an applied
horizontal force of 7 N. If coeff. of kinetic friction = .1, compute the :

(@) Work done by the applied force in 10 second.
(b) Work done by friction in 10 sec. |

YT

OR

fga¥aﬁ51 F TE Y 7 nanaa‘aag <aqanaa'au§ aﬂt gyknn'<ﬂnanva 0T 3 R

GHT A - fafaq

What is coeff. of restitution ? Write its value for elastic collision, inelastic
collision and petfectly 1nelastlc collision. . ~

TR A P g0 & SN % AW TRy ‘ :',:r ' 2

State Pascal's Law. Name its two applications.

P.T.O.
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26.

27.

28.
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A ¥ R Rrgr @ aromd Rifag ' 2

Write assumptions of Kinetic theory of gases.

50 HeX §% W B A B FANT 4 x 107 P ¥ aR A 80 N F e A ¥, A
TR T A/ A T H 2
The steel wire .50 m long has a mass of 4 x 107 kg. If the wire is under a
tension of 80 N. What is the speed of Transverse Waves on the wire ?
ge -9
SECTION-C
(g gl 5¢7)
(Short Answer Type Questions)

Tithehe fafy &1 0T A1 AT T I e ' 3

Derive the second equation of motion by graphical method.

TF G PO 3T 2 rad/s @ T FRaT ¥ FH G NG @O 2 rad/s2 TA AT 13
(a) 10 Ye Uy U & HrOf AT A B ? : '
(b) =9 GEAS & ufedr fhan qoi a9 @ @ ?

A wheel is rotating with angular velocity 2 rad/s. It is subjected to a uniform

angular acceleration 2 rad/s?.
(a) What angular velocity does the wheel acquire after 10 second.

(b) How many revolutions will it make in this time interval ?

e AT SN R AHE § g o o | 3
What is escape velocity ? Derive expression for it.

4T

OR
Fefl T QA T T TS & ? IHH ATH W B

What is orbital velocity ? Derive expression for it.
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';',_29.WWWWW_W|QWWWMWWI 3

State law of conservation of angular momentum, Explain it with the help of
any one example.

Y4
OR

mmﬁm%gﬁuﬁﬁﬁ?ﬁm&w%mmwﬂ

Derive an expression for torque in polar coordinate sytem with the help of
appropriate figure.

30. FEIST bk iR T B & o ot Rt ' 3
Write three difference between adiabatic process and isothermal process.
e - g
SECTION -D
(¢ STl wem)

(Long Answer Type Questions)

31. (a) mmwmaﬁamﬁweﬂwm%mﬁmml 5

State law. of parallelogram law of vector addition and prove expression of
the formula of the resultant.

(5) A T, IAF F %W,mm%ﬁwﬁsﬁaﬁﬁﬁm'w%maﬁaﬁ: ‘

F

60°
F

Two forces, each equal to F act on the shown figure, determine Resultant :

L

F

4 60°

3228 P.T.O:
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33.
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32.

()

(b)

(a)

(b)

(@)
(b)

(b)

(b)

- from the side of container,

(12) 3228
oTydr
OR
W%H@qwﬁmﬁaﬂrﬁmm%maemwmﬁﬂm
P AT BT FHBT A B
equation of Trajectory of

Define Trajectory of a projectile and hence derive

the projectile motion, when projected at an angle (6) with horizontal

motion.

o AR W, A B S e S @ A% T 8, & Faer FH0 A
H ‘

If the horizontal range is four times the maximum height attained by a

projectile, then determine the angle of projection.
YaE & 9 % fow AR Frew w@w w ? 5

THIC T F ST 9, aﬁ?%ﬁﬂﬁﬁm%aﬂ%ma&wﬁﬁmﬁ GE!
i % e (i) agree & R g &

What is the Torricelli's Law for velocity of efflux ?

Using Bernoulli's theorem, derive the expression for the velocity of efflux
when its top surface is open to the

atmosphere.

9T
OR

IS FE H;T 8 7
PR T F Zg B IR (SE) B [T IR o w5

What is Surface Tension ?
Derive an expression for rise (height) of Liquid in a capillary tube.

Y HT % w @ P R
e % TR 3 3 R =i T

State Law of Conservation of Linenar Momentum.

Derive Expression for recoil velocity of Gun.
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(13) : 3228
aTeqar
"OR

s T F TF o Ry Hyor & ey R B

Prove relation between coefficient of Static friction and angle of repose.
s - g
SECTION - E
(8 = ia )

(Case Study Based Questions)

@ﬁ@m%%wﬁmmmwﬂqwﬁ%ﬁ@?ﬁ%lsﬂm

WTW@@QE}%WWSM KT%IQ@%%@W#’*WWW
U= 2RT ¥ ;-
2 \

Wm-cvwwmwﬁqwamﬁ%:

du 3
Cv=ur=2
T ofest 9 B R -
| C,-C, =R
&l CPWEWQTW-WW%la'HWCP:-Z—R

() Rrrrs & fo ffee SEneT @ orgu ®

(a) % (b) %

(c) % @ %
(i) oF @ PR N F Rwoc, B oA

W = | i e

© = | @ &

P REO!
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(i) T oMt ¥ @ AR 27°C@ T 927°C & Ry o ¥, e H rms AW

W FT J99 B 7

Tl -qRAeE H AT T HY
The molecule of a monoatomic gas has only three translational degrees of
.3
freedom. Thus, the average energy of a molecule at temperature T'is -2—K T. The

total internal energy of a mole of such a gas is U = gRT.

' dl 3
The molar specific heat at constant volume C, isgiven by C, =——=2R

dT 2
For an ideal gas CP —CV =R

: . 5
Where C,, is the molar specific heat at constant pressure. Thus C, =§R-

() For diatomic molecules ratio of specific heat is :

3 5 _,
a) = b =
(@) = ) b =
S 7
c) = d <
() 3 (d) s
(ii) The value of C, for one mole of neon gas is :
R : 3R
= p) ==
@ 3 (b) =
SR 7R
4 _ d L=
@ = @ =

(il The temperature of an ideal gas is increased from 27°C to 927°C. What

is the effect on r. m. s. speed of its molecules.
OR

State Law of Equipartition of Energy.
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A A M A B a9 B 0 RIY SR A oTed R R @@
SO T % TN ¥ O ol Rafy 3 ot ol aR-aR om-98 TRy w B, o aa
ST Y el ST ¥ AR Pt Rie @ wRor Rl e Rig @ ol RRR ¥ qen ow

ﬁgﬁﬁg%ﬁwm%wﬁﬁ%,?ﬁaaﬁgweﬂaﬁﬁﬁwm%n 4
() WA omad T H T R
d? » 42
(a) ﬁ=—0}2x (b) _ﬁ:—wzt
d? d2;
(<) ?g=—_mx (d) ﬁ=—wt

(ii) 'IaﬁfﬂﬁIOﬁm'ﬁw‘wﬁﬁwﬁrﬁlom/%—swwzﬂ@%n'
et/ 8be & ot A & webar |
(a) 100« : (b) 50=m
(c) 200= ‘ (d) 100

- (idi) m@w%ﬁaﬂ%m'%mmwﬁ

3228

STer
des BT & A & Sedea @ ) 2o e B

Simple Harmonic Motion is the simplest form of oscillation. A particular type of
periodic motion in'which a particle moves to and fro repeatedly about a mean
position under the influence of a restoring force is termed as Simple Harmonic
Motion (S. H. M.). A body is undergoing simple harmonic motion, if it has an
acceleration which is directed towards a fixed point, and proportional to the
displacement of the body from that point.

(i) The equation of motion of a simple harmonic motion is :

T d%x 2 d*x 2
£ 2 -0’ (b) —=-wt
(a) dtz dt2
2 72
©) %t—;— =—ox _ (d) ﬁ =—of

P.T.-O.
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(i) A bOdy is vibrating at 10 vibrations/second in S. H M.' of 10 Cm
amplitude. The max velocity in cm/sec. can be :

() 100w () SOm
(c) 200m . _(d) 100
(il Find expression for time period for oscillation of simple pendulum.

OR

Find expression for time period of a Loaded Spring.

3228



