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PHYSICS

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. No. 14 carries 1 mark each : 1x8= 8
Q. No. 2 carries 2 marks each ': 2x12 = 24
Q. No. 3 carries 3 marks each : . 3x6=18
Q. No. 4 carries 5 marks each : 5x4 =20
Total = 70
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(2)

1. Answer any eight of the following questions : 1x8=8
T PPTRA R (I bR Tex A

(a) Fill up the blank :
N IR T 0

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

_ m °f3 I ¥R @R AR IR G O WF G RER
AT (R o[ T |

(b) How many significant figures are there in the
number 0-0023087?

0-002308 FRIIICHrS LS ST [FAWG! © ?
(c) In the case of negative acceleration, which of initial
velocity and final velocity is greater?

IR I (RS T (391 S ST R o7 it e o

(d) If the resultant of i and j has magnitude V2, then
what is the angle made by the resultant wity, 3
% i o jI T T V2 W, (6 AHD! J3 s -
Teom IR ?

() Name the projectile motion in which ran
depend on initial velocity.

oiERY 2rweR W et I Rew i SRARL LR

g¢ does not

() What fraction of coefficient of superficj

. al .
becomes equal to coefficient of volume €Xpansion

CTFa 2Pl G AT ST SRS 2P @01 sy o
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()

()
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(3)

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

I IF (I—<R 51 (53 T (FAR 7 SI 993 2

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

(PICHT FIT© 7 R IS 41 301 @B @9 1T 292

State Boltzmann’s law of equipartition of energy.

] FTHRSTEY 3"<BeeaR 4ot fora |

When does resonance occur?

S (oA 8 =W 2

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

(i) FEF QN W (i) ITAF I M I @A B A
- (T STl |

Or / 9%l

The position of an object moving along x-axis is
given by x=8-5+2- 5t2. Calculate its average velocity

between t=0s and t=2-0s.
£-57Fq e afS 91 @Bl W W x=8-5+2-5¢2 Rigd
@RI t=0s AF t=2-0s T fooq® @GR 5 @91 a1y

¥
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(4)

(p) What do you mean by equality of vectors? If Z is
a vector, then draw a vector which is equal to 3A.
1+1=2
(o399 el T B @2 W A Bl OF =W, °B 3 A% TR
GBI (SFF I |

Or / gy

You know that range of an inclined projectile is
expressed as given below. From the eéxpression, show
.that the range in case of vertically projectec{ body
is zero :

R= v% sin20

g
where the symbols have their usya) meanings 9
CORICANT Tl mmmm@ﬁmwmmzmlwim
T PRI @IS (S @ Teg o '

AT Ao IwrhE
- Sicial
R=Y88in20,

g

70 PSR TR I Fierg |

(c) Aristotelian law of motion

“An external force is required
: ” : tO ke i
motion”. Explain whether there ig any ef{)a\: il‘? 0i::ly -
. 2

qR3’"bee ﬂ%‘ﬁm m Gl 33 o ) m_um 91?]%

N wazre AR AR »
SRR, 4 4 | T S R B Ry
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(S)

Or / 931

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
W SRR W @ sy fShae afe-fae 7w s
oS Rae T P 1

F =kma

Je 3 3151 o == TN o[ 1 %64 Jeqcan isest i o

(d) An object of mass 1 g falling from a height 1 km hits
the ground with a speed of 50 m s, Calculate the

change in Kinetic energy.
1gWﬁﬁﬁ@1ka\o1ﬁ°ﬁ150ms'1W\o *] Wfoe g™
qificg | oS e ARTST 1ol 1 | .

Or / q%1

2

Express power as the product of force and velocity.

O 9 S (A T oot 2 4 |

gid body and centre of mass of a rigid body.

(e) Define a1l 1+1=2

memggmw FEa e |
| Or / 931

axis, at a distance r from the origin.
F acts on the body along a direction making
p with the axis, then write the magnitude
t of force acting on the body and its
men . 1+1=2

[ Contd.
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BT Y Y-S o [T =11 r [{ge iR | AW @B 39 Fey TQOR
SIS FHORIY (ICS O (1T AT T I3, (SCB IWOR @i T
91 NPT T A TR VAT 7ot o |

() Fill up the blanks with the words ‘geostationary
satellites’ and ‘polar satellites’ : Y,x4=9

(i) INSAT group of satellites are .
(ii) are used for environmental studies.
(iti) revolve at 35800 km height.

(iv) ____ are used for telecommunication.

Pl TR W AW TR N R wEre i SRRR
o 90 :

(i) INSAT 9 SAPTR A ____ |

(i) R SYRES 0T I 9 |
(i) 35800 km Swers R oifeye 3 |
(iv) S TRCII I IR 3797 27 |

Or / 5=y

KE<—ME_ . PE=__GMg
2Rg +h) (Rg + h)

WWﬂﬁlgW%ﬁmﬁ%w@%
%
WWWQ%%mW%mem@%ﬁgﬁW@W

GM
KE=—"YB_ gopp._ GM
2(RE+h) PE‘“\E

(Rg; + h)
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(h)
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(7))

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

451 T 10 m SOFOrS P GO SRR Feqed F1 B 94w
34
Or / 9«1

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
g (PR R A1 93w 3R alet (bt eclRe (A
GBI 1IN P R @RI I @ (YRR @f B i

What do you mean by temperature? Convert O °C to
Fahrenheit scale of temperature. 1+1=2

Txeer I ¢ @2 0 °C Txvos TwoR Faaeizd eica ResH

9 |
Or / |<_1

What are heat capacity and specific heat capacity? 2
el SF S Sreyfer 9

Mention at least one difference between isothermal

and adiabatic processes. Write the ideal gas equation
for each. 1+ Y%+ Y2=2

SR I SR Af S AW W @b <fiely Sea 1 | ALK

A e (o ST 1 i |
Or / 9«1
is a thermodynamic process said to be

When £
: the spontaneous processes of nature
reversible? Are P 1+1=0

reversible?
ofoq AT RSN afeem 3@ fom @R = Ram
SN A 5 (R RSl "R e 2 2

offer 290 T
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(8)

() Define molar specific heat either at constant
pressure or constant volume. Write the ratio C,/C,
for a monatomic gas. ' 1+1=2

&3 vrere 91 & wIeRe (1R bR VER SReifEe o Sike e |
9Bl GF- (/IR ¢RI AR C, / C,, ST fBiai |

Or / 971

What do you mean by mole? Find the number of

molecules in 44-8 litres of any gas. 1+1=2
T4 e R @7 R @ o 44-8 fivRe I T )y ey
91

(k) 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. Yo+ 1Y%=

GB1 FNE TG4 FEARS RIEER O P wfve 31 i@y o
I goq I T ST = A4fS fifvee 75 A=A, o
Fefleg =g FoARS R 1

Or / a1

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=9

T RS AT @ Brat 1 o Reffie Wi FER 51 S
PRIITS O3 (TR 2RPM Cretan ot (18 SR (25 ¢ (T AT
qwcmﬁmww%@@mwwh
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() Show that in the case of simple harmonic motion

TS (T e *FYS ST (T

w=_|—
m 2

Or / gy

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

and rewrite the expression for x at t=1-5s,

x =5cos[2nt +Z] FRFR (SI G37) I DR W *KigS oIS
R A9 R | ST FMRT 991 A F t=1-55 TS xq
3 AFPRIICHT 71 forsr |

3. (a) Establish the equation x = yyt +%at2. 3
X = vot+%at2 FAFIEICH! AT 91 |

Or / 9331

Find the magnitude of the resultant of two vectors
Z and B, and angle 6 between them.

ZWEW@WW@%GQ’WWW%WW
e 41 1

(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 Oy, =tan™'p, where the
symbols have their usual meanings. 3
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(10)

G (Tl OSB3 SR | AWM IWOHE T W A wRs
IE, (SN @A @R (FIS TONA e ©o Oice 41 (I
Omax = tan™! u, T JTTS PSR TAMT 5 T IR |

Or / 9=y

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 ST T8 ¢l G SEAF O WIS 15° @1 391 Smgre
IO TG S WG IR | T WF SN oW e wler
BT = 2

Define moment of inertia of a rotating body. What is
its unit? If %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 m?

1+%+1%=3

YR QI D1 T S K T R v Roo o
%mv2 I oI (ART IS = =, C\'—’C@W‘Tﬁ S =R R

'3, iz IF RN TR @fF T W 02
Or / &<_r

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

qﬁ@ammw@aswmmﬂ@m(ﬁ@mmﬁa%%m
ARTET =, 0 ¥ |



(11)

(d) What do you understand by ‘elastic moduli’? Name
them and write the mathematical expression of any

one you like. 1+1%+%=3
TR 9T T o R e figes W frr we R
A R (I Wb NS erprerf foray |

Or / &=r

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. Yot 1+14=3

MO QR BT M8 G @R SORW 70 (I By
mmqmlﬁswewﬁﬁﬁﬁamwmﬁmm,
OF AN S ! oIl | SReRew @b oiRyE By o |

(e) 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.
Va+21=3

wore FRAIRIT o1 s OfehT iR Sfetear ;
(i) & RoTs wrgre 431 4Ry e ¢ [ ARweR e 21cF |

(i) &3 Rom orgre 1 4Ry (e @3 e fREe IR 4 |
(iii) 2 abre @ e R @7 A [ 2 |
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wore fral aRrRIRGR WN e e R go it
SISI]CeE!

AQ =AU +AW
TS JATS ALTOTR AT Y 40 FRR |

Or / 931

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

51 *IFr® TR (PG (A1 BIPIR erereIce! fef <0 o

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 t=-L(mgsin6) is the torque about the support
then show that the acceleration of the bep is’

o= — m?L 8, where I is the moment of inertia of the

system about the support.
L 07 <1 T (o CTRIROIST S m. OISty g wiore
0 1l IR LR | T 7 = ~L (mg sinb) W o 5 =, (g

__mgL o s
(RS (1 (TIPSR 991 01 = ~ ==, TS I tarm worg siotcee

THOA GE-EER |

Or / 91

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

qged @ SR fem e AR svEe
s 2 41 T R <

3
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4. (a) Prove the law of cosines of vector addition. Also, derive
the law of sines. ’ 3+0=5

(S (I T I AT 219 91 | F191CS RIZ Sqchre ey 391 |

Or / g1

Discuss the motion of a car on a level road or on
a banked road. Find an expression for v,,, on that

path.
AN S I (T YS9 AR A AN T 1 (R oS
T PPRIMICH! e <11 |

Umax

(v) What do you mean by ‘one-dimensional collision’?
Considering an inelastic collision, find out the los.s
in kinetic energy on collision and considering an
elastic collision, find out the velocities of the bodies

after the collision. 1+2+2=5

‘qpIfae are’ I B gE? wiRrR raee ofe e grm
ok BT 3T O RBSRIF ATTS RYres “gs I8 PR @

fefg 1 |
Or / &%d1

Define surface tension and surface energy. What do
ou mean by excess pressure inside a liquid drop or

y : )
bubble? Mention two factors on which excess pressure
1+1+1+1+1=5

depends.
b T 3 5 T i | OV 1 T oo e oo
3force o o 2 SRR piet SS90 101 PP S 40
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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 0:025 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. 5

150 °C Twor® 431 0-20 kg ©9 <1 439 §FA 0-025 kg
TP (1 RA0R Gbre et 27 1 (o RRRG w9 19
Y 015 kg IF Txgel 27 °C. I Pegb i Sxeer 40 °C
T, (O3 (PR SCFFE 19 St 941 |

Or / 931

What do you mean by ‘mean free path’ of molecules
1

V2 nng?’
What are n and d here? Draw a neat diagram tq show
the volume swept by a molecule in time At in which
any molecule will collide with it. _ 1%+1+1+1 =5

in a gas? You know that it is expressed as [ =

aﬁ@iﬁ‘%iﬁw’mﬁﬁ??ﬁmmw

1
= ———F RS A I | e neE d /o
B At TS

aﬁﬁW@ﬁmWWmW%ﬁmﬂ’wwq@
SE qfoee ST JRErS 9T |

(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

T e CTRTRRI <t 911 sfqe, (O OIIF W9 ey faey
wuﬁ@mﬁﬁﬁmmmwwn |
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Or / g1
Write short notes on any two of the following : 2%x2=5
o R (I [OIF 87T BY (BRA foran
(i) Doppler effect
oeT e
(ii) Degrees of freedom
Frog WAl
(iij) Anomalous expansion of water
AT FSFIS 2T
(iv) Weightlessness
SEARO!
(v) Hooke’s law
RSaRC
(vi) Physical quantity
CSfee M

* % *k
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