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PHY SICS
( 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 1 mark each : - 1x8= 8
Q. No. 2 carries 2 marké each : 2x12 =24
Q. No. 3 carries 3 marks each : 3x6 = 18
Q. No. 4 carries 5 marks each D 5x4 =20

Total = 70
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1. Answer the following questioﬁs :
were fugl APA Teq fran -
(a) Mention any two of the fundamental forces in nature.
2l @3 I K1 (o 991 Seay 1 |

(b) What are the two main units in the system of units?
G SF (T-T9 IRES T 7T 714 B2

A4 Bl/3 . th : f th .
(c If Z= CD3 write the expression for the relative
AZ
error —.
VA
4 g1/3
1z = A—S/z-, ot o 2 a o PRIRICE! fore |

(d) Write the magmtude of the resultant of the unit
vectors i and j

S e (S PR T (ST T for |

(¢) Which out of an arrow and a rocket is not a projectile?

GBI $TT HF GBI ICFBS TES (PO ATHFAT 727 2

() Mention the unit of coefficient of linear expansion.
(aRT IR QNI I SrEd F91 |

(g) Write the relation among angular frequenc
constant and mass of an oscillating body. Y, spring

TN @Bl TG @I IS, R 5T W oy
STERCo! Tl | S

(h) Name the type of ultrasonic waves
a vibrating quartz crystal.

FHRIe bl (FRIbR, BHE AR T SR wass
e | CRR PRI A

Produced by
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2. (a) Check the following equation dimensionally : = . 2
- N ReeR [T ©oT ANFIIOR TIPSy 391 71 :

()

/16

%mv2=mgh

OR / 9«1
State the number of significant figures in the
following : - 1+1=2
oS AT MF S TRyl [{qier 30

(i) 0-007 m™2
(i) 0-2370 gcm™3

If the rate of increase in velocity of a body is 4 m s72,

then what will be its retardation? Draw a v-t graph
of a body moving with uniform velocity. 1+1=2

I @I b1 N T/ @[ A W 4 m s W, (OB WA
Y& R 97 AR SN @ bR (FES -t (T I

N

OR / 91

A player throws a ball upwards with an initial speed
of 30 m s-1. 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+(Yat+Ya)=2
aw (4Ears 30 m s~ AR TRCT O T SoCA R A |
T SRR e W i R 292 A Twere T 3o
LALREL IS b
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(c)

(d)

(4)

In the following figure, add the vectors in such a way

R - = -
that you can show (A+B)+C=A+(B+C): 2

oo o (el (SIILD! QTG I T AT PN CREAR AT T
- o - - > =
(A+B)+C=A+(B+C):

= b
a B
.
e
OR / 9311
A body is executing a uniform circular motion. Mention
any two of its characteristics of motion. 1+1=2

tﬂﬁﬁ’@Wi@ﬂﬂﬁ'@ﬂ%?ﬁWIWﬁﬁﬁ@im@] 4
3% TeEe 91|

Express power as the producf: of force and velocity. 2

O 961 SIF (I <R fRonet e 1 |
OR / &1

Define elastic and inelastic collision.

RS AT ARSI TRIST e ol

1+1=2

Find the torque of a force 7 i +3j-5k about the origin
The force acts on 2 particle whose position vector
is (i — j+k)

A l\. ~ 2
o1 R AT 7i+31—5kmawmﬁ=fnw.m@m
391 RoE EW (ST (i - j + k),
OR / &33!
Mention two examples where we use torque 14120

w1y 5% 31 e IS T 1 THRat Semey ey
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() What is geostationary satellite? 2
wrgfes Tz 2 o
OR / O{1
Write what you know about weightlessness. 2

eRTor R ot & we, foran

(g9 What do you mean by surface tension? Which state
of matter does not show this property? - 1%+Y%=2

oo e B 3o 2 s CH SRR R o OTEN
OR / 91 : _
Choose the correct options from the following : 1+1=2

In case of a bubble and a drop of a liquid having same
diameter ‘

(i) the drop has more mass and more excess pressure
(ij) the drop has more mass and less excess pressure

(i) the bubble has less mass and more excess
pressure

(iv) the bubble has less mass and less excess pressure
woTs AT *F1 wR YoeraeH! AR Sred :
O <51 ST SR TP B (B S 1 LT (RS
(i) COIPIFToR 3 @R wF wRRe et @R
(i) COIeeoR =9 QR o SRS 517 o
(iii) FRTER ©F T WA AR o1t @R
(iv) TR ©F T SAF HRE B T

(h) “The specific heat capacity of water is 4186 Jkg 1 K1”
What do you mean by this statement? 2

“oNg Seies o qiffel 4186 J kg 1 K71 <% IYMRT T
= IR, foran
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OR / &[T

A sphere of aluminium of mass 0047 kg at
temperature 100 °C is dropped in water and the
temperature of water rises up to 23 °C. If the specific
heat capacity of aluminium is 0911 kJ kg ! K7!, then -
calculate the heat lost by the sphere. 2
100 °C Smere 71 0-047 kg S @Bl AR I oS
cER fe SR Swer 23°C@ I oM W R
ieeifee o gkl 0911 kJ kg™! K1 =, (O03 (AETRCBIa ot
1 O AR S

State zeroth law of thermodynamics. Draw a neat
diagram in support of the law. | 1%+1%=2
Si-a1fs R et RRG! B | RRGR WeTs <1 +Rer fBa
i | - .

OR / AT

State the first law of thermodynamics. Does it obey
the general law of conservation of energy? 131=0

orei-sifs R e R B 1 R AR Req woforerm w7
TR B 2

Define mean free path of an enclosed gas. Menti
two factors on which mean free path depends.entlon
1+(Va+15)=2
<1 “fTar® S}G 02 ¥ (A BT TR 9T T *199 iy oy | ?
IR @l 3 G I, (X IR P 39 Semy 39 | ReTR
OR / O<{l ’

Write the expression for pressure exerteqd
Define root-mean-square velocity.

A T S BIo AP T 1 98 356 oo sy gy

by a gas.
1+1=2




/16

(7)

(k) Define period and frequency of an oscillatory motion.

)

1+1=2
e SIS REPIe SIF FMIFT TR 7 |
‘ OR / 931

Mention one example each of free oscillation and
forced oscillation. Which of the following represents
simple harmonic motion if a and x stand for
acceleration and displacement respectively? (Y%a+%)+1=2

TE I AP I=7 GeIbis Srzgd far | Ratike @i
>R ~Rfige IS o 3 o S X7 T el o RS o 2

(i) a=0-7x
(i) a=-200x>
(ii) a=-10x
(iv) a =100x3

Calculate the amplitude and angular frequency of the
following travelling wave : 1+1=2

oo fi S SRR KR o (AT TR A 9
Y(x, )= 0-005 sin (80x — 31)
OR / &A1

'A steel wire of length 072 m 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
GO DR SIF9 o7l F S FH 072 m AF 5-0x1073 kg, 3R
$ETETS 60 N B oW TN W, (@ SROKEAR @RS e
TR TS ST 4T |
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3. (a) Establish any one equation from the following : 3
were Tl (I (IIAT Bl AMFIA B I - |

(i) x=vpt+ —;- at?

(i) v = vg +2ax

(b) An object is projected with initial velocity v, in
 a direction making an angle 8, with the horizontal
direction. Show that

Time of ﬂigﬁt, Ty = 2v9sinBo

OR

. 2
Maximum height, hy = (Vg sinBo)”
2g : 3

51 78 gl e 7S g (P T vo SAICIA avmer
tar | (ST T

in®
et 7, Ty = 220500

g

LA

s 5,y = 225200

(c) State and prove the law of conservation '
of mom
entum.

SR SRR ! B 2 e < | 1+2=3
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OR / &1

A cyclist moving at speed 18 km h~! on a level road
takes a sharp turn of radius 3 m. If the coefficient
of friction is 0-1, then show by using the expressmn
v? < u Rg that the cyclist will slip.

[Hint : For the cyclist not to slip, < sRa ] 3

G5l ves e 18 km h~! T S 9 qu BiREFA BT
3m IR 9Bl o WRR I HWT QWF 01 |, (@
v2 <pgRg oA J9ZR IR (Y& @ BRI vEden P
AT | '

[ 350 : DR Pl weifRate ¥ v? <pgRg |

(d) State Pascal’s law. Find out the force F, acting on the
large piston of a hydraulic press if the force on the
small piston is Fj. 1+2=3
olIcEe A0l I | b1 2R e carmd i PRDIe aicer 1 9=
I F) =, (5@ TIeq Fgaore o9E 9 Fy Refg 111

OR / G<41

The density of the atmosphere at sea level is
1-29 kg m™3. If it is considered to be constant, then
calculate the height of the atmosphere. Given, 1 atm’

pressure at sea level is 1-013 x10° Pa. 3

Ao ope AT TNE 129 kg m3, It @R Ty goo I R
@Rl W, (o IRNGFT Twel AW ]| T e, AR P
1 atm B 2@ 1-013 x10° Pa.
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(e) Defining coefficient of volume expansion, show that

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

WS PR T K T (e @ X 0 PR gy
o @1

OR / 3T
Defining coefficient of surface expansion, show that

it is equal to two times the coefficient of linear

expansion. 1+2=3
) 2P QAR IRe i (rgedl (TR U7l 2Tl SeTIepd 3t |

Show that in an isothermal process, the work done is

V.
W = uRTIn-2
" nvl

where the symﬁols have their usual meanings. 3
(TSI (T TR afferre Foerf
W =puRTIn 2

T IS FRCFOTYR oA 5 T2 IR |

OR / 91
Show that in an adiabatic process, the work done g
w = RO -T)
y-1
where the symbols have their usual meanings, 3
TSR T T 2ifeFTe FO
-T
W = H_qu‘_l_—l)
y-1

?I’EWWWWWW#WWI
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4. (a) Eind ths magnitude of the resultant of two vectors

/16

(b)

(c)

A and B in terms of their magnitudes and angle 6
between them. Obtain the condition for maximum
and minimum values of the resultant vector. 3+(1+1)=5

A 5% B (89 (01 o/ (O3 YN (SF PR T A Fi¥ed Mew
1 0 TTRES 2P 741 | T 5¥0 (S8 HR e (S8 W Al
o SN 29, e |
| OR / &%

Deduce an expression for centripetal acceleration of
a particle executing circular motion. _ 5
qerR #¥e YR 991 @B FIR ST R 1 oA Refy
391
State and prove the principle of conservation of
mechanical energy. 1+4=5
i e THIMAOR ACh TR errer w4 | -

‘ OR / &%[

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

Twe T 3P & @2 goE Reey e eerRi P

41 |
Derive Bernoulli’s equation and then write the
principle in words. 4+1=3
Fefor SN SIS BIF A XICHCI AP 1 |

OR / W%l
What is viscosity of liquid? Define coefficient of

viscosity and mention its unit. Write Stokes’ law in

its mathematical form. Define terminal velocity.
1%2+1Y%+(Ya+¥)+1=5

o Aol 7 IHS GIFT KB AT 3¢ B4 | 369 a0l
oA oS ot | 28 (3o i s |
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(12

(d) Define latent heat of fusion and latent heat of
vaporization. Draw a neat graphical representation
between heat supplied to an ice of unit mass and
temperature during the changing of state from ice
to steam. (11/2+11/2)+2=5

Wﬁﬂﬁlﬁwmﬁﬂ@ﬂ?ﬂmmnﬂww@w
TFS O SN FIAS IF GIA A I SR ARG g |
AT RECS AT 91 O P Tl T Were GBI @Y Sigme i |

OR / &dr
Write short notes on any two of the following : 21,xp-5g
weore TP Es R (RIC oI 891 B (Or foiat

(i) Law of equipartition of energy

feq FNROET AN

(ii) The simple pendulum
A9 CwleT ‘

(iij) Resonance
ST

(iv) Beats
K8 Sidaul

* %k
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