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Question Nos. 1 to 20 are Short Answer Type. Answer any 10

questions. Each question carries 2 marks : 10x2=20
1. m@ﬁnﬁnﬁmﬁﬁmﬂﬁﬂ{iﬁ*ﬁ' .
Obtain the formula for critical speed of a particle moving in a
vertical circle. ' ‘
2. wE-FA WY N yEhE H
Prove work-energy theorem.
3. i fiem 6 eRemn §) vee wEe o
' Define radius of gyration. Give its unit. |
4. e fr g 6 gaE TR SO g % A wee
Explain that acceleration due to gravity g changes on the
surface of the earth. .
5. YOEE A @ s awe ¥ 2
What do you understand by escape velocity ?
6. T H NG A AH Y Fit 7 oAven &
Why is steel considered as more elastic than rubber ?
7. fm fufval # w Aes @ R ae oned oAt R 2
In which conditions is the motion of simple pendulum simple
harmonic ? _ . . '
8. auf $ qF Memsr wi o ¥ 2 o ;
Why are raindrops spherical ? C R BB an
9. AWHEPRWFM AWM GARt? . o
Why does viscosity of liquids decrease with.the increase of
temperature ? ' e
10. ur Yehw R o fgey nfy f R wE Rt o 0
Explain the difference between streamline'motion and turbulent
motion. _
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Why does milk boii earlier than water
12. 9% 4 §a% T aqyzer 71 3w vt R o
Why is atmosphere absent on the surface of moon ?
13. 8 % 7 firgra w Ay v @ s o)
Explain absolute zero on the basis of kinetic theory of gases.

14. et & yom fem ) Rrd

Write down the first law of thermodynamics.
15. S STehal o w1 R 2
What is thermal conductivity coefficient ?

16. i wg & Fo q $ W PA-feT aml W ke A R 2

On which conditions does the rate of loss of heat from a hot
body depend ?

17. ¥ fiz & a9 w0 wwsd € 2
What do you understand by Black body ?

18, ITPRY W@ I a0 & 9 F=w W@

Differentiate between transverse and longitudinal waves.
19. T & ofEdd & a1 § | A T | Raffa 8 a6 2 >
Why does the velocity of sound in air not change with change in

pressure ?
20. FTTE wE yoifem Huw o A ford

Write down the difference between resonant and forced
vibration.

ﬂ&w&um/hn‘mfrypew
T Eer 21R 6 amim A ¥ 1 A avT s ¥ 1 im &

Rre s s Fraifla & : 3IxS5=15
Question Nos. 21 to 26 are Long Answer Type Questions. Answer any
3 questions. Each question carries S marks : 3x5=15
21. IR ¥ ¥ A W EEE 2 W R sfaw ym =t
What do you understand by centripetal force ? Obtain
expression for it.

L AR — Th/117a4001 ] Page 23 / 24

o




[117)

22,

23.

25.

g el ) oy ) s & oh: S TR Sge Il & fn
ﬁ“ﬁﬁlﬂl 2+3
Define moment of inertia. Obtain the expression for moment of
inertia of solid sphere about its diameter.
m%mﬁﬁlﬂ!ﬁﬁnﬂt

State and prove Bernoulli's theorem.
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1. SeafeR g1 # nfad= ot Y shif<iaw
AT hl A AhT |

(Obtain the formula for critical
speed of a particle moving in a
vertical circle.)

\Jhec

TeR g1 ch I=IdH foig TR, chif=Ich Tl

Ig gAaH Tid g o9 wR skt | 919 3 (

T =

0) 8 ST &

3fqhe I7 = IR




STl + g <hl AT 3R g TR <Rl g

At the highest point of a vertical
circle, the critical speed is the
minimum speed required to complete
the circle such that the tension in the
string becomes zero (T' = 0).
Centripetal force = Weight

mu

I N

- =mg = v, = \/rg

Where r Is the radius and g Is the
acceleration due to gravity.



2. hTRA-Foll YA kit UHTIOTT ke |

(Prove work-energy theorem.)

fa=<d:
URY: fohdl el gRT a1 &1, a%d <hl
TSt Shofl H gRad o sRIER 8idT & (

W= AK)|I
YHTOT: TTid b IR 9HIhuT I
5 5 U2_u2
p° — - =205 => a =
25
2 2
EIF[Fzmazm(U_u)
2
A
2 2
U —Uu ] p) ]
WZFX = m X —_— —_ —
’ m( 7S ) PEM TS

3AHd:, W = Kf—K,I



3']?[:, W= Kf—K_,I

English:

Theorem: The work done by a net
force on an object is equal to the
change in its kinetic energy (W= AK).
Proof: From the 3rd equation of

. 2 i
motion: Uz—u2=2a5=a: >
S

2 7
ForceF:mazm(U u )

2s
Work

2 2

W=F-s=m(v 2.9” )-S=%ml}2—%n

Thus, W= K, - K.



3. yofa fBHwar &t aRkyrer &1 g9t AR
fod|

(Define radius of gyration. Give its
unit.)

fe=dt:

ol B (k) 91er § ag deed o & STgt
afe aeg 1 TYUT geaAT hisd AT S, ot
IR ST AT (1) I g1 g fSsian
JTEdfdeh gegdT fad=or & 91 gid1 &1

Qo [ = MK> = k = \/I/M | 3937 S|
ATk Hex (m) 8l




The radius of gyration (k) is the
perpendicular distance from the axis
of rotation to a point where the entire
mass of the body is supposed to be
concentrated, such that its moment of
inertia (I) remains the same.

Formula: T = Mk*> = k = \/I/M. Its Sl
unit is meter (m).



4. guzd fo gt hr gag wR TEet
«IRUT g <hl {19 d&oIdT gl

(Explain that acceleration due to
gravity g changes on the surface of
the earth.)

gedft ch! Idg UR g ol A &I &I RN I

JeoldT &:

1. gedt T HThR: Gt TR a8 Tid 78l &;
g gl TR Iucl g1 Ydi <hl 34T (R )
YA T bl BrsaT (R,) 9 @A g, 34ieiY
g T AT gfdi TR 3ffeeh 3R YHH &1 W)
hH i1 8|




English:
The value of g varies on Earth's
surface due to:

1. Shape of Earth: Earth is an oblate
spheroid. The polar radius (R)) is
smaller than the equatorial radius (
R,). Since g « 1/R?, g is maximum at
poles and minimum at the equator.

2. Rotation of Earth: The centrifugal
force due to Earth's rotation
reduces the effective value of g,
most significantly at the
equator.



5. UATIS <IT & 3119 KT 9HSd 87

(What do you understand by
escape velocity?)

fe=dt:
Ot a7 98 <gAdH a1 8 S8 fehdt a¥g
ohl g2t <hl Tdg I thehd UX I8 et b
TR YUT &7 ohl UR e ST g 3R chHt
IO ! 37Tt | gt o felT s9ent A
T 11.2 km/s 8

English:

Escape velocity is the minimum
velocity required for an object to
break free from the gravitational pull
of a planet (like Earth) and never
return. For Earth, It is approximately



6. TR hT SU&IT ST 31fah UaT=A
I AT ST 82

(Why is steel considered as more
elastic than rubber?)

fa=dt:

agTRIdT (Elasticity) T ATUA T AT (
Y) 9 a1 81 99 fd%ueh g1 I+ U
ST H IeR <hl JoTHT H SIgd hd =g
(faepfa) Iu= g1 81 dfch STUTA oht ST
el AT H wieH o foq 3ifereh et ht
3ITAchdT il &, 391eIT dg 31i¥dh U]
ol




English:

Elasticity is measured by Young's
Modulus (Y). For a given deforming
force, steel produces much less strain
than rubber. Since steel offers more
resistance to deformation and
requires more force to be stretched, it
Is considered more elastic.



[AC T ADIGEIR R G IGE G IRIIG]
It ST gidl &2

(In which conditions is the motion
of simple pendulum simple
harmonic?)

fg=<:
g Aleieh <hl TTd dd It 31Tad (SHM)

gidl g ST

1. GIeT <Rl TATH gd Bl gl (hlvfig
fIeITU 0 9gd A, ST 4° F HH) |

2. ERY YR 3R 31fdar=a (inelastic) &
3. "YUT g7 g1 hl UidIe 710 gl |




English:
The motion of a simple pendulum is
SHM only when:

1. The amplitude of oscillation is very
small (angular displacement 8 is
small, such that sin 0 ~ 6).

2. The string is massless and
inextensible.

3. Air resistance and friction at the
support are negligible.



8. awf Y 32 MeTaR =i gt 32

(Why are raindrops spherical?)

fa=t:

gs d-1d (Surface Tension) < eI g4
chl g 31U el SAK chl GAdH he <hl
hIRART AT & | Teh ey Y Simaa+T & forg,
M (Sphere) T Tde! &FAhd a8 hd
gid1 g, 39felq aui hl dd MelTehR gidt 8 |

English:

Due to surface tension, liquid drops
tend to minimize their surface area.
For a given volume, a sphere has the
minimum surface area. Therefore,
raindrops assume a spherical

shape.



9. ATUHTH d&A UR gdl <hl ar=dT it
Hedl g2

(Why does viscosity of liquids
decrease with the increase of
temperature?)

et

gal # qrar U3t & i o= arel
g4vTah g1 (Cohesive forces) oh thROT
gidl g1 ITaHT - UR STUradf <hl midst
Solf dad! 6, STad Ih &1 ch TGoieh g

ShHSTIR Bl SITd & 3R 1T ue STl & |




10. ¥RT & nfa va faggesr nfa 7 or=?
WY hi

(Distinguish between streamline
motion and turbulent motion.)

fa=<:

o YRT IEH TIfA: S9H &g &l U ch Ul
3 vy R gAar § O R I9Y uga
TAT ShUT TAT AT| UdTE AT 3R TIid

gidaT g

o farefeer A 591 g &1 971 U 'chTi=Ioh
T O 37Tk gt ST &, Il Ul ehl i
dol-Oel 3R 3regafed gl Sirdl &

English:



e Streamline Motion: Every particle
of the liquid follows exactly the
same path as followed by the
preceding particle. The flow is
steady and orderly.

e Turbulent Motion: When the
velocity of the liquid exceeds a
certain ‘critical velocity’, the paths
of particles become irregular and
chaotic, forming eddies.



21,
31fWeh=g 91 (Centripetal
Force)

51 @hig a&] fohdt gaTehR Uy U 71fd et
g o che Y 3R = dTet I oIt <ht
31fAeh=; e hgd & STt &g &t < H &Y
3G & | 39! 2 g8 g9 & dhg i 3R
gicil &1

When an object moves in a circular
path, a force acts on it towards the
center of the circle to keep it in
motion. This force is called
Centripetal Force. Its direction is
always towards the center.



Hvich (Derivation /
Formula)

O wifeia (Let):

o ] ohl &a@H (Mass of object) = m

o g<I <hl 4T (Radius of circle) = r
o I h! AT (Speed of object) = v

g o TR (ATH o AR, & (F) =
ST (m) x <=7 (a) |
i 7T H, 31f9eh= <RoT (Centripetal

2
acceleration) a = £ gar &l
r




=Y oh R [HgH & ER, & (F) =
&gHTE (m) x <7 (a) |
girg id H, a{f‘ﬂ&arc. @RuT (Centripetal

acceleration) a Eﬂ?—lT gl

English:
According to Newton's second law,
Force (F) = mass (m) x acceleration (a

).

In circular motion, the centripetal
o)

. i U
accelerationisa = —
#

3id: (Therefore):

,
F=mX —

In terms of Angular Velocity (ariofta
& @ & =U H):

iﬁ? (Since) v = rw:

F = maw?r



23. SAA & g9 ot [ gd g &l

(State and prove Bernoulli’s
theorem.)

et

TR fehdt 3imesl gd o ¥RT & UdTg H,
Utd SchTs STAAH <h! Shel Sl (ST SHoll +
it el + [RAfast Sal) g &t 21

P+ % p02 + pgh = constant

UHTUT: g Foll GR&T0T ch {99 UR SeTiRd
| STd &d Ueh SIHHT Heft I [oRdl g, dl
forg T Bl (W) T IuTT I TTfaeT SR
ffasT SSit ol aga | giar 8l




24. R o 2Mae= fFam ot g ...

(Write down Newton’s cooling law.
Explain an experiment...)

fa=dt:
s fohdt aig & &3 g1 &l &1, I 8k
I IR} 37 b JTATaR0T & JIIHE & 3iaR

oh STchHTUTA! BIdl g, SIRTd dTUHT <hl
3 &hH Bl

dQ

—= < (T=T)

UANT: Tdh chalKIHIeX H TH UTHT AAche
A S7dRTeT U= IYahT dTgHT Aie fhar

SITdT & 31R AT -dTIHTE UT%h Wi<T STl g,
g fIfAre AT LTRAT AT hl ST Yehd]

=4




