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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. 1 carries I 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 E 5x4 = 20

Total = 70
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1. Answer any eight of the following questions 1x8=8
O PRI R (P <R Ty i

(@) Name the person who arrived at the correct notion of

()

()

()

(e)

/116

force in his famous laws of motion.

ﬁmmmﬁmﬁmmmmwm
T RIS T (3R |

Which of gravitational force and weak nuclear force is
relatively more strong?

A2BL/3 .
If Z-= W’ write the expression for relative

AZ
error — .
VA

qﬁz=m,wmwﬁ-z—amﬁmﬁm

Write the magnitude of the resultant of the unit vectors
}' and k.

J T k @ (SF PR 7 (05 T B |

Which of a javelin and a rocket is not an example of
projectile? i

GO (S qhwmmﬁnm"ﬂamqm?

Except temperature, what ig Proportional tq the
coefficient of linear exXpansion?

Tl AT (IRF 2Py @ﬂ%?ﬁfammoﬂﬁﬁ?



(3)

(g) Write the relation involving ®, k and m of an oscillating
body. ' .

TN T8 GBR (Fq© o, k SI¥ m-3 W& sl By |

(h) What is the type of ultrasonic wave produced by a
Galton whistle?

cﬁawwwwﬁo"rﬁﬂswmmﬁm

() How does Vi'scosity of a liquid change with
temperature?

BIOR 1S S Mol Romd o 7w

() At which position is velocity of a particle in simple
harmonic motion maximum?

Wﬂfﬁa@ﬂ%@wwﬁﬁmmwmw?

2. (@) Check the following equation dimensionally : 2
AT RGRR =131 9o SRmerch sTorpre; «8r <)

P=F.3
OR / 9%AT

State the number of significant figures in the
following : : 1+1=2

e il SRS el weara R ol 7y
() 0.-009 m?2
(%) 0.2560g cm™3
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(4)

(b) If the rate of increase in velocity of a body is 4ms"2,

what will be its retardation? Are the average speed and
instantaneous speed same? 1+1=2

M @ @B S 7 @[ I TW 4 ms? W, (9@ TWE
299 R 292 91T Bl §IF OIRFHAT TS GCheiF 2

OR / G341

A ball is thrown upward with an initial speed of
30 ms™!. What is the direction of acceleration during

the upward motion of the ball? What are its velocity

and acceleration at the highest point of its motion?
1+%2+1=2

30 ms~! 21T B @B @ e WR AR 2 | IOmE

B4R e gwow i B 292 A Twere R @6 wF w19
ERIEEEN

>

(c) If A and B are two vectors making an angle 6 between
them, write the expression for their resultant vector,
What are the methods of vector addition? 1+Y5+14=2

i A SIF B oRe[ 6 I R 41 T (537 2, Pried o i
2RPPRIAICET 1T | (9% (191 ~IafooR fF & 9

OR / &1

A body is executing a uniform circular motion. Mention
any two properties of this motion, 1+1=2

<51 g I 3 oIfow Mt (2 weg | ¢
TCEY 40 | ‘Tﬁﬂ?ﬁm@m

(d) Express force as the ratio of power and velge:
oci

: 2
TP ! O (9 Seir® BBt efpp 2wy | v
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(e)

@)
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(S)

OR / 93_
Define elastic and inelastic collision. 1+1=2

f&fSgers o wikfegioms siares siee Ry |

If the momentum of a body is given by the following
expression, find the force actingon thebodyatt=5s: 2

Mt b1 T S S PRI A R 7, O @ R
AR ¢ = 5 5 Refyy 41 -

P = (2062} + 5¢}) kgms™!
OR / &%

“Mention two examples where we ‘practically use

torque. 1+1=2

S B 31 TS 2ol 91 751 <R SRl Semy 9 |

What is geostationary satellite? 2

eEfeT Tojeg 6 o
OR / &%y

What is weightlessness? Can it be possible to have its
experience on the earth? 2

SERTol 2 RAce AR T ! o4 T A 2

Explain in brief why the raindrops are spherical in

shape. ‘ 2
m«@wwmcw,mww

OR / 9331
Which of liquid drop and bubble has more excess
pressure and why? 1+1=2

SR G S TP ooqe @GR SRS oy QR =F 39
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/116

(6)

“The specific heat capacity. of water is4186J kg 1K-1 »
What do you mean by this statement? 2

“ANINR SR SR 4186Jkg 1K1 gy FINRT TR
E=n?

OR / 531y
A sphere of aluminium of mass 0-047 kg at 100 °Cis
dropped in water and the temperature of Water rises

up to 23 °C, If the specific heat capacity of aluminium
is0-911kJ kg™ 1K1 then calculate the heat 1ost by the

sphere. 9
100 °C %S 331 0047 kg = gy FRRRR ¢t o1
CRIR fare iR Swer 23 °C3ﬂ§f%m|zrﬁqqﬁﬁgm
AR o 0-911kJkg™! k-1 R, (@ TR T
R AR ¥ 40 |

State the zeroth law of thermodynamics, Draw a neat
diagram in support of the Statement of {je law.

| 1%+%4=0
SRR FTo RRG! B ARG e B “Rge By

&

OR / 93y

State the first law of thermodynamics, Does it obe the
general law of conservation of energy? y

SreIfS-RemT 219w R fovay | <% Rfde
1 T B 9 ﬁﬂm%ﬁ%

Define mean free path of ag €ncloseq
. as, :
factors on which mean free path de}insd;went;ir(ll/tivs) ,
. 2 2 —3

aﬁwcmwg@wwmmﬁm.
TeEy 971 WWW%W@IW



(7)

OR / &3{1

1

The r.m.s. speed of nitrogen molecule is 490 ms™" at

273 K. Calculate the r.m.s. speed of hydrogen molecule
at the same temperature.

273 K T¥ee TREEH W T PH @M 490 msTl @@
THOIS QRGLIA T T I ([ 5191 A |

2

(k) Define amplitude or frequency of an oscillatory motion
and give its unit. 1+1=2

e oS RBR I F=oMIFT 5 TR 990 TR 9IS Srad 997 |
OR / G<_1

Mention one example each of free and forced
oscillation. Which of the following represents SHM if
a and x stand for acceleration and displacement
respectively? o (Yot 2)+1=2

T T AEIPS IR qrInie Swgad fiar | oo fiar (@WOE
9 *RfigS IS PR TR @ WE x @ FA Tl T RS P 2

(i) a=0-7x
(i) a=-200x2
(iii) a=-10x
(iv) a=100x3

() Calculate the amplitude and angular frequency of the

following travelling wave in SI units : 1+1=2
wore T Rl SRAGR RER A (@fF F=omKs SI 63T Sl
¥«

y (%, 9 =0-003 sin (50x - 21
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3. (a)

(b)

(c)

/116

(8)

OR / ST |

A steel wire of length 0-72m has a mass of
5-0x1073 kg, If a tension of 60 N is applied on it, then

calculate the speed of transverse waves on the wire. 2

qBIeT SR SR O SIF ST T 0-72 m W 5.0 x10-3 kg.

M ST 2Tl 34 5 60 N =, SReIcE eRIRS Seerg aom
TS 911 0 |

Establish any one equation from the following : 3
oS il R (Ie @bt et st w4
(i) v=vy+at
(i) v* =% +2ax
OR / %41

Establish a relation between linear acceleration g and
angular acceleration o. 3

quaw@ﬁﬁmqmmaﬁmmqw|

Find out expression either for time of flight or
maximum height of an object in an inclined Projection. 3

Wﬁtﬁwmuﬂm%ﬁqwm%wwm
9O 2RFPEIM Sfene | R R

State and prove the law of conservation of momentum

ST AT INTSR STacht B it <y | o
OR / 9331

State and prove work-energy theorem, 3

PR At B ey oy |



(9)

(d) State Pascal’s law. Find out the force F, acting on the

/116

large piston of a hydraulic press if the force on the
small piston is F. 1+2=3

*ICFE ST i | b1 2R corm T PiENChe e 1 99
3t Fy 2, ©1eq RS e 39 F, fiefs 1 |

OR / 911

The density of the atmosphere at sea level is
1-29 kg m=3. If it is considered to be constant,

calculate the height of the atmosphere. Given, 1 atm
pressure at sea level is 1013 x10° Pa. 3

ST S NG 9 1-29 kg m~3, TH R S 50 [ @
R, RGB! SR 9 | A WK, MW S 1 atm B T
1.013x105 pa,

Defining coefficient of volume expansion, show that
it is equal to three times the coefficient of linear
expansion. 1+2=3

VIO ST BMF A & (e @ 3 R PR @R
ol |

OR / 9341

Defining coefficient of surface expansion, show that

it is equal to two times the coefficient of linear
expansion. 1+2=3

(G 2RI T K@ i (ryedl (O T 2P @enise 73t |
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4. (a)

/116

(10 )

Show that in an isothermal process, the amount of
work done is
_ v,

(TSR (X AR 2ifeFare Sroimay WW"@WI g

W=p,RTlnﬁ
.

W=uRT In =

OR / G<41

Show that in an adiabatic process, the amount of work
done is

quR(;'lITz)
T 3

(TSN QT FI 2AfFTS I 91 IR ARy sy
_ BR(T} -Ty)
A-1

OR / {1

Give the interpretation of temperature with the help
e

freedom?
2+1

W%meﬁmlmmmﬁ;mo

Fmd the magnitude of the resultant

4 and B in terms of their magnitudeg

6 between them. Obtain the Condition fq,.

and minimum values of the resultant Veo t aximum
Ctor

of two vectors



(11)

OR / J{I

Deduce an expression for centripetal acceleration (a,)

. as given below : , S

SR T4 (a) I 2RI oore fam weg g 741 :

ay=

¢ r
(b) State and prove the principle of conservation of-

mechanical energy. 1+4=5
e *ifeq TwrAeToR A B et 431 1

OR / 93{1

(c)

/116

What do you mean by conservative force? Derive an
expression for the potential energy of a spring. 1+4=5

THRE @ e B g quE Rl Riedfer o
1

State and prove Bernoulli’s theorem or principle. 1+4=5

R Soremach Bl e 311 1

OR / ©d1

What is viscosity of liquid? Define coefficient of
viscosity and mention its unit. Write Stokes’ law in its

mathematical form and define terminal velocity.
1%+1%+Y+Y+1=5

o Eel [ 7 Tl QNI W TF [WR G379 01 | T
mmﬁﬂ@ﬁmwm@ﬂm@rﬁm
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(d) Define latent heat of fusion and latent heat of
vaporisation. Draw a neat diagram showing the
relationship between heat supplied to a piece of ice of

unit mass and its rise of temperature during change of
1%2+1%+2=5

Wﬁm@ﬂwwﬁm«%@ﬂwa@ﬁmmwwam
TS O A IR IS ITTHFA M Iote iRdw (R | O
LA Mﬂwmﬂw%mmq%mwm@ﬁwﬁm

/116

( 12 )

state from ice to steam.

g =i F91 |

OR / BT

Write short notes on any two of the following :» 2%2x2=5

TS frapRd R e PR 6o 5 G e

(9

(i)

(iii)

(iv)

(v)

Escape velocity
TR (39

Simple pendulum
e (Mo

Carnot engine

1o Fe

Beats
KESaa|

Capillarity

- iR

(vi)

Resonance

O™

* % %

22C



