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Please make sure that the printed pages in this question paper are 16 in number

and it contains 3§ questions.
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The Code No. on the top of the question paper should be written by the candidate
on the front page of the answer-book.
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Before beginning to answer a question, its Serial Number must be written.
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Don't leave blank page/pages in your answer-book.
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Except answer-book, no extra sheet will be given. Write to the point and do not

strike the written answer.
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Candidates must write their Roll No. on the question paper. Except Roll No. do no

wnte anything on question paper and don't make any mark on answers of objective

type questions.

© PV P I A A i 8 gt a7 B merew g7 7 @0 & 900 @ 9V g
TTE 7§ 3 R qrr w78 foar a@m
Before answering the questions, ensure that you have been supplied the correct and

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

examination.
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General Instructions :

(i All questions are compulsory.
(i) There are 35 questions in all.

(i) This question paper has flve Sections :
Section-D and Section-E. All these Sections are compulsory.

(iv) Section-A contain 18 MCQ of 1 mark each.

2628

Section-A, Section-B, Section-C,

Section-B contain 7 very short answer type questions of 2 marks each.

Section-C contain 5 short answer type questions of 3 marks each.
Section-D contain 3 long answer type questions of marks each.

Section-E contain 2 case study based questions 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 choice in such

question.

(vi) Uses of Calculator is not permitted.
gE -

SECTION - A

(wgfed 7))

(Multiple Choice Questions)

1. @Wﬁmﬁ:zm/sﬂa‘am%mﬁm%lﬁsmﬁﬁmi&m

2628

T ?
(A) 109X (B) 25 HX
(C) S0 HRX (D) 100 HieX

A car accelerated from rest at 2 m/s2. How far will it travel in 5 second ?
(A) 10m (B) 25 m

(C) 50m (D) 100 m

1

P.T.O.
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2-@W@rﬁw%qﬁawwwww@m&mﬂmm: ‘
&) 2nr B 2n
€) ar D)
A particle completes circular path of radius r displacement of particle will be :
(A) 2nr (B) 2n
€ ar (D) zero

3. PR o miwr St 3 Rie, @ Rw g AR W a9 S Y O A

30°F wuerriannnnnnn, | 1
(A) 45° (B) 60°
(C) 75° (D) 90°

The angles of projection for which a projectile covers the same horizontal

range, are 30° and ................ .
(A) 45° (B) 60°

(C) 75° (D) 90°

4, 0 fvs W oI o9 9 8, O SEH @< B @ ¢

F m
il B ™
(A) - (B) 7
(€ F D) ™
If external force on a body is zero, its acceleration is :
F m
- By =&
(A) - (B) -
(C) F (D) Zero
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2 % alv i I WAE W 10N @ & } 5 Reww 3 &te @ dier T 1 e wt
P TN T A R AR 1
A 1N B) SN

(€) ION (D) 20N

A 5 kg block is pulled over a surface with a friction coefficicnt of .2 with a forcc
of 10 N. Calculate the friction force :

A) 1IN (B) SN

(C) 10N (D) 20N

2mmmﬁﬂéagam/sﬁm%qﬁm@%,mwmw%? 1

(A) 6 d B) 9 @
(C) 18 S (D) 27 @

What is the kinctic energy of a 2 kg object moving at a velocity of 3 m/s ?

a) 6J B) 9J

(C) 18J D) 27J
mﬂé#@ﬂﬁ%&ﬂa@wmmmtdm#mm: 1
(A) TR (B) Wt ?

() et Wi ¥ (D) ¥ T

When a conscrvative force does positive work on a body, the potential energy of

the body :

{A) increascs (B) decreases
{C} remains unaltered (D) None

P.T.O.
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T 7 I TR B WY ToRE @R @ A - 1
(A) e ® (B) wee @

(C) IRafia e B (D) # e

Value of acceleration due to gravity with increasing depth from earth surface :
(A) increases (B) decreases

(C} remains unaltered (D) None

P B oy (T) Frew & IrER - 1
(A} TaR? (B) TaR3

(C) TaR!/? (D) TaR32

According to Kepler's law of period (T} :

(A) TaR? B) TaR?

(C) TaR'Y? (D) Ta R¥2

10 PRl e a1 e gl W Red b R A9 B eaed 1w @
TR L

(A) 6.67x10°"'N (B} 6.67 x 10719 N
(C) 6.67x10°N (D) 6.67 x 108N

1

Two 10 kg masses are separated by a distance of 1 metre. Calculate the
gravitational force between them :

(A) 6.67x 107" N (B) 6.67x 10710 N
(C) 6.67x 107N (D) 6.67x 108N

AR O A A G AT HRA R, DI -Tr  @ y -
(A} STl (B) ™™
©) A : (D) =

If a wire is stretched to double of its length, then its Yo
Elasticity will be :

(A) Half (B)
(C) Two times (D)

ung's Modulus of

Same

Four times
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T B AW P Q qoaet A Bl 201 @ aque 3 b O X T IR W ST

% : 1
(A 1:2 B 2:1
) 1:4 (D) 4:1

Two soap bubblcs have radii in the ratio 2 : 1. What is the ratio of cxcess-

pressure insidc them ?

(A) 1:2 ) (B) 2:1

(C) 1:4 D) 4:1

TR I M R e 1
A) | (B) g3 T *
€ gd®m@ (D) g =@

After terminal velocity is reached, thc acceleration of a body falling through a

viscous fluid is :

{A) zero [ (B) equaltog

(C) lessthang - (D) .greater than g

wersy gaq gl B 1
A) RET N ® B) RTim w

() R I R (D) R TN @ @ |

An adiabatic process occurs at constant :

(A) Tempcrature (B) Pressure

(C) Heat (D) Temperature and Pressurc

P.T.O.
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Frffes % 59 (Yo do 18, 16, 17 70 18) ¥ & @ Ry mq ¥ : IR (4)
EW[R)‘:&%&QW?:[A)’(B}'(C)m(n]aﬁgﬁ%aﬁWﬂﬂm

(A) (A) I (R) 3 7 ¥ o (R), (A) & 7 arenm B
(B) (A) 3 (R) 3 7w ¥ 3 (R), (A) B w8 =rEw 7§ X
(€) (A) 79 ¥ W (R) o ¥

(D} (A) 53 2 IR (R) & ory 3

Two statements are given below in each question (Question No. 15, 16, 17 &
18) : One labcllcd 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 and (R) is not the correct explanation of (A).
(C) (A)is truc but (R) is false.

(D) (A)is fa!sc and (R) is also false.

HHE (A) : TER F AR P A B A R G @ o B,
B (R) : 1% 81 Il &0 HEIS FE@R A TR ¥

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

Reason (R) : The leaking air undergoes adiabatic expansion.

T (A) : B AT TN It & A T W@ B 1

W(R;:mwm%aﬁqgmwﬂmmimmww
AT & FRT AN S H R

Assertion (A) : Work and heat are two equivalent form of energy.

Reason (R} : Work is the transfer of mechanical ener

BY irrespective of
temperature difference, whereas heat

is the transfer of thermal

cnergy because of temperature difference only.
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18.

19.

20.
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AR (A) : T B Qo Wl A aXw omad Ay AR ¥ 1
BT (R) : R s Roeeem a0 Aot v ) ot Ay A B, @ o 8 & 4 a3
Assertion (A) : All small oscillation arc simple harmonic in nature.

Reason (R) : Oscillation of spring block syslem arc always simplc harmonic,

whether amplitude is small or large.

AEE (A) : TR Y TR oTEd B B L
P (R) : T a0 s &9 F e A B
Assertion (A) : An oscillatory motion is necessarily periodic.

Reason (R) : A simple harmonic motion is necessarily oscillatory.

g -
SECTION-B

(aftrrg STl )

(Very Short Answer Type Questions)

ot &1 & R x= a+ bt + ot? 0 Rw T §, 9@ ¢ @02 F vy ¥ o e
x W7 ¥ B a A b 9 fomr @ P 2

The displacement x of a particle is given by x = a + bt + ¢t?, where t is time in
second and displacement x is in metre. Find dimension of a and b,

T e B s AT B gEE TR (1), NE B 22w () O e @
(g) & Pl e ¥ ol ) Ry 1 Iwm 7 w9 o AW 3 P g A
i | 2

Suppose that the period (T) of oscillation of the simple pendulum depends on
its length (), mass of the bob (m) and acceleration due to gravity (g). Derive

expression for its time period using method of dimensions.

P.T.Q.
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23.
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& WRedeie 7@ & R wE-g R @ el ¥ 2

Derive the work-cnergy theorem for a variable force.

HYd[
OR

et Tt M I B e Gy @R Ft I W waY H wEEar § I & I fond
& A T Nz & 937 gam @, & g R At wfos ot oifdes &kl 7

Write relation between kinetic energy and momentum and with the help of this
relation, answer, if the momentum of a lighter and heavy body are same, then
K. E. of which body will be greater ?

sy Reaferr St @ @ 7 Rt Ravis K & T goe TR @ Rifw 2

What is Elastic Potential Energy ? Write its mathematical formula for spring
having spring constant K.

HYqT
OR

I & E F ¢ ? TR §9 @ R T W R

What is coefficient of restitution ? Write its value for elastic collision.

TS G & 2 7w S Rl

What is Surface Tension ? Write its unit.

et & e Reeid @ q e w7 ¥ ?

What are the two assumptions of the kinetic theory of gases ?
50 HIeX ¥ &I F A% 7 2@ 4 x 103 Redm ¥ 2R A 80 N3 e ¥ 3, a@
X R PR ae ® My 7 B _ L,

A steel wire .50 m long has a mass of 4 x 103 kg. If the wire is under a tension
of 80 N. What is the speed of Transverse Waves on the wire ?
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SECTION-C
(wg Swda )

(Short Answer Type Questions)

26. @ T & PrEd wRr ¥ Tede 35w ag @ W o @w@-ecl, §E-T o
GHE-IeT R ST 3

An object is moving with a constant acceleration. Draw time-acccleration,

time-velocity and time-displacement graphs for the object.

27. FEWN m, =2 W, m, = 2 T, my = 1 A9 @ m, = 1 TH B B G A F B T

W@ T ¥ R Td% L Y m, & W P @ AEE-aE T A 3
Y .
m, m;
T
'
m, m
.(0’0}‘_1‘_’ : X

particles of masses m,-= 2 g, my =2 g, my =1g T m, = 1 g are placed at the

a square of side L, as shown. Find the centre of mass of the system

corners of
with respect Lo m,. Y
i)
Mgy mg
T
L
v m, my X
(0,0)« L —

P.T.O.
2628
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Wﬁﬁwmwﬁwmliﬁﬁiﬁ@mmmm' 3

State law of conservation of angular momentum. Explain its with the help of

any one example,

T B R e e 3 P R, 3

State Kepler's laws of planetary motion.

YT
OR

whﬁmwmﬁ%?qﬁw%%ﬁ@%mmeﬂﬁﬁm.

What is meant by escape velocity for a planet ? Establish expression for escape
velocity of a body from surface of earth.

FHAR T SEST 5 ¥ i ofew R
Write three differences between isothermal process and adiatic process.
qE -7
SECTION-D

(& sl me)

(Long Answer Type Questions)

@ T 8 3 0 B W Y geh 3

Wﬁﬁ%w%lm%mm
q Sy S & T 2 g a | |

5
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33.
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Yl
OR

o A B o P it ol ool g R A

State law of triangle vector addition and prove expression of resultant.

State and prove Bernoulli's theorem.

FHYEr
OR

e B divem @ P @ Rl o R F0

State and prove Newton's law of cooling.

B wdor @ @ 7 e oo 3w R 5

What is limitirig friction ? State the laws of limiting friction.

HYA[
OR

70mwﬁwmﬁﬁ@mﬁm%&qﬁmw%,ﬁnﬁnﬁ%
(g = 10 m/s?) : '
(@) IOm/Sﬂ@Wwﬁr%mwaﬁaﬁ'{

o & YA O O A

A man of mass 70 kg stands on a weighing scale in a lift which is moving

(g=10m/s?)"
wards with a uniform speed of 10 m/s.

(a) up

(b) d ownward with a uniform acceleration of 5 m/s2.

What would bc the reading on the scale in each case ?
a

P.T.O.
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SECTION - E

(B8 =& smafd 5w )
(Case Study Based Questions)

34. TH-UTE N B o] § A9 oF WA 4 ¥ 7w R ¥ R o R § wreeria
T X a2 R &7 wer @eeg w6 3 weer At w oW w3 o o,
@ S Y @ o) 9 @ Ranst # ofr w3 oA ¥ 3@ 3 mEew BT
€ au & & Wy Ry @ & ¥

R-qs X & oy & A v sww R ave ww F 9@ e ¥ A o) R ¥
AR T 3 sfafa, & R ot 3 oRa: gfw oy & w7 sew ¥ RB-TEE
Y B 5 WA B & R 3 wed o & a2 gt Ry @ & R

(i) & RB-IeE o) @ @ difed €

(@ 2 (b) 3

{c) 4 d) 3
(i) T T Ny R o ¥

(a) He (b) H

) 02 ) CO;

(i) W= Hfeat & ol s

Fot-galvee @ e ' 5

The molecule of a monoatomic gas consist of a single atom. Its translational
motion can take place in any direction in space. Thus it can be resolved along

three coordinate axis and can have three independent motions. Hence it has
three degree of freedom, all translational.

2628
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The molecule of a diatomic gas is made up of two atoms joined rigidly 1o on¢

another through a bond. This can not only move bodily, but also rotate about

anyv

of the three coordinate axes. A diatomic molecule h

as five degree of

freedom, three with respect to translation and two with respect to rotation.

(1)

(11)

(iii)

(a)
(b)

(c)

A diatomic molecule has degree of freedom :
(a) 2 (b) 3
(c) 4 (d) S
The molecule of a monoatomic gas is :

(a) He (b) .H2
(€) Oz | (d) CO2
Define degree of freedom.

OR

State law of equipartition of energy.

F1 § M o Rew g 3 gv-ew @ e A &
9 QT AT FATE A e 99 g ¥ F B RO B SrgAARt &l
a6 Td 3N fag A o @ R e

T ue omEd R B e o T &

(1)

(ii)

a0 o 9i g Rafy & ok & Ree w@w @

(a) SIRRY T (b) STFHEY T
() @ead o d) TEE T
gﬁgﬁaﬂ%qﬁﬁzﬂﬁm‘cﬂ%:

@ omed (b) MR-ameet
) g CINCRC GRS

P.T.0.
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(iii) WS oM Y PR Py ¥ 7 2

YT

Fvs Aad 70 ¢ 7 P58 A B TG99 B

(a) The motion of the particle should be in a straight line to and fro about a
fixed point,

(b) The restoring force acting on the particle should always be proportional to
the displacement of the particle from that point.

() The force should always be directed towards that point.

These are the conditions of S. H. M.

(} Force which is always directed towards the equiﬁbrium position is :
(a) Centripetal force (b) Centrifugal force
(c) Normal force (d) Restoring force

(i) The rotation of the earth about its own axis is
(a) periodic motion (b) non-pcriodic motion

(¢c) circular motion (d) linear motion

(i) What is Simple Harmonic Motion ?
OR

What is sccond pendulum ? What is length of second's pendulum ?



