Total No. of Printed Pages—12

2024
PHYSICS
('Theory )

Full Marks : 70

"Pass Marks : 21 -

Time : 3 hours

24E—PHYS

Thé figures in the mafgin indicate full marks fof the questions

ALLOTMENT OF MARKS
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. Q No. 4 carries Smarks each'
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2x12 =24

3%x6 =18
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Total = 70
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| 1 Answer any eight of the following questmns as dn'ected : lx 8=8

o e R A 9B AT e R

(a) Which one of the following subjects is not mcluded in
Classical Physics? |
oo fiar ReeeiRd (FC! o) omifieTe m T

(i) MechaniCs .
R
(i) Optics
AR
(iij) Thermodynamics
wppRREH

(iv) Electronics

e

( Choose the correct answer )

(% ST a1 Bfereat )

(b) Parallax method isa method vtrhbb is used to measure

distances.
mmﬂmm W@ﬂﬁ’?ﬁﬁWW'ﬂl
( Fill in the blank )
. Wﬁ‘fi"ﬁw

(c) Name the physical quantlty which is represented by
the dimensional formula [ML" TO] .

[ML™3T°] TaErRe . JoRl WWWMn

/434 /434

(3)
(d) The area under v-t curve is equal to
Ut (T WBEE et TR IR 3 W

( Fill in the blank )
QUL e

(e) If the position of a particle is represented by
P=(3.0ti-2.0£2}+4. Ok)m

then find the velocity of the particle along y—ax1s

wﬁah@mmwﬁmmmwa,mwﬂmﬁw
wz‘mmﬁ@w .

7=(3-0ti-2.027+4.08) m

() Ifo;be the coefficient of linear expansron of a matenal
then what will be the new" length of a rod of that
material having unit length, when the temperature is

raised by 1 °C? _
aﬁ@m‘aﬁws{zmmcf@m@aza, mecﬂ‘ivm% T

ot et 1 °C % TR TSR g v R 27

(g} A motion that repeats itself at regular mtervals of time
is called
e stre W I s‘rﬁw TR 7 ﬁf% S

. s gt—

( Fill in the blanks )
(3 5% ozt )
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(4)

(h) The diéfurba.nces, which move without actual physical
_transfer or flow of matter as a whole, are called

WWW@WWWWWW_.

(] @‘m Eﬂ |
| ( Fill in the blank )
(#ﬁ?ﬁ’]ﬁw)
. (i) | Whether pressure is a v’ecfor or scalar quantity?
Bl (O (R G aﬁ 7 |

(1) If K be. the bulk moduius, then what is ‘called its
re01procal? _

WKW@W@,M@WW%@W@? |

|
| * 2. Answer any twelve questions from the following : 2x 12=24 |
(@) 'Draw a x}e’ctor diagram to show that
: -> 2 2> > 3 2
(A+B)+C=A+(B+C)

-

-‘(Z.+.§)+;E. A+ B+cmqmtm%1cv§wmwmwf

{(b) Wnte the expresswn for relative ¢ error in p, if
. a3p?
b .

E

| |

\/—d i
. , . |

f

j

pvwwmﬁﬁw@%%ﬁw 3 -
a3b2'

p:
. Jed

1434

{ 57

(c) A pebble of mass 0-05 kg .is thrown vertlcally upwards
" Give the direction and magnitude of the net force on .
the pebble— :

(i) during its upward motion;
(i) during its downward motion. _ o
(Take g=10ms™2) - : E ' 1.,.1_2

-005kgvﬁﬁ§‘ﬁ—m"?ﬁﬁ*rm?tﬁ‘fﬁmﬁﬁmm'il .
Wﬁﬁmw?wmwﬁmw—, S
(i) BT T FrS; S
(u)ﬁaﬁeﬁw;

(491 g =10m s72)

(d) A batsman hits back a ball of mass 015 kg straight in
the direction of the bowler without changing its initial
speed of 12 m s™!. Determine the impulse.

o RS e ([BYeRE TR 12m s ‘@%@‘m'w o1 -
o s e T FdoER SteoR BiRR | e TR
' w9 0:15 kg =, (908 TE @IS A1 ({1 1 e e 41 )

(e} Show that K f - - K; =W, where the symbols have then-
usual meanings.

- oReT @, Ky - K W ﬁ"@aﬁmﬁmwwm
qsﬁ'cw:l ' . .

() What do you mean by elastic and inelastic collisiong?

. R T SRRTER WK 3R R @2
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'(g) -Find the torque of a foree 71 +3j- 5k about the origin'
The force acts on ‘a particle Whose position vector

is z—]+k

R, s 71 +3) -5k W A Rl 71 o qom R,

P oS T A O SN (SR 1 - k.

(r) Write the éxpréssmn for moment of inertia of a sphere . -

about an axis passing through its centre. Also find its .

radius of gyration. .

mmmﬁﬂﬁkmmwmwaﬁcwww

ﬁ?ﬂ"ﬁmﬁ‘m |a9|r3m{°ﬁ-mn‘@ﬂ‘ﬁwn

fi . Show that the ratio of escape velocity t6 the ‘orbital

velocity is v/2.

(ST (1 FTRA (X1 S T (R TS 42,

(,) What is Poisson’s ratio? Why is this a unitless

quantity?
Wwwﬁ-? ﬁm?mm qwﬁ%qm?

(k) Define streamlme and turbulent motion of hquld 1"'1’}
1

o ””t”“mwﬁﬁ’wﬁml

ﬂ) What do you mean by latent heat?

/434

ﬁﬂﬂiﬁmﬁsﬁ?

1+1”

(7).

(m) State the first law of thermodynamics.
wetaifSRemy 23T S@cor B |

(n) What do you understand by mean free path?
TS TS 49 JFea 5 3@ 2

(o) Deﬁne simple harmonic motion and give an example
of it. 1+1=2

wweﬁﬁ\@iﬁmwiﬁr mmm cnﬁenx

(p) Draw diagrams of transverse and long1tudma1 waves. - -
' : 1+1 2

SRR W ST SRRe- o S |

(g} Two vibrating tuning forks produce 5 beats per second.
" Ifone of the tuning forks has frequency of 225 Hz, then
what may be the frequency of the other? '

TR TN PR o (ZIYe 551 = R IR oI
GOER FIET M zzsmiﬁ,mwm@mvﬂm@ﬁwmﬂ
AT 7

(r) State the principle of superposition of waves.

| IR SR ARSToT o
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3. Answer any six questions from the following : | 3x6=18

.Eﬁ?ﬁﬁmﬁﬁﬁfﬂﬁﬁﬁﬁﬁi@aﬁﬁm:

(a) A .-body of mass 5kg is acted upon ‘by two
perpendicular forces 8 N and 6 N. Give the magnitude
-and direction of the acceleration of the body.

: SkgwawmewmeSNwsN%m
ﬁﬁn¢ﬁﬁn¢mﬁa§vﬁwva¥ﬁwﬁww¢wa

(b) A projectile has an initial velocity vy and is projected
in a direction which makes an angle 6, with the .
horizontal. Show that its range is

P V3sin26,
g . .
What is the range in case of a vertlca.l pro_;eczﬂe? .
. 2+1—3
@WZT$W?&R@?C¢ﬁvOWW?3N¢¢%WR§&F$T¢@%@ECﬂ?ﬂﬁ
ﬁ?ﬁ§ﬁ§ﬁ$ﬁﬁW@eoC$M?R?Iﬁﬁﬁmc§$m§ﬁmﬁ
. pa vzsmzeo |
. g
oY ACFAR S TN R Ry ¢

{c) IfF = (3l+4j 5k) unit and d = (5:+4J 3k)umt then
find the ratio -

oM
el

.ﬂ.

Q,
Q,

/434

(2)

‘o B = (@l +4)-5k) @ S d = (6 +4]-3k) =F T,

mw—ﬁmﬁrfm Rfg s
F F .

d-d
(;l) Discuss about x_he motion of a vehicle on a banked
road. :

h
i rotatlonal motion agamst eac
m;vzn below for hnear motion : 1x3=3

v= u+a1_f
v2 uz +2aS

(e) Write the eqll
-of the equat10n§

S= ut+—a‘2 |
| vm@f%ﬂbﬁ%ﬁqﬁaﬁ%fﬁﬁﬁﬁ$ﬁfﬁﬁT@§fﬁﬁasﬁﬁam§ﬁ; |
St v=u+qt
2 =u? +2aS

S:ut{ldtz
n for accelera on due to gravity -

( ;.ntcll1 out an pr;eﬁz ght h from the earth’s surface as
fe) € eaIth ) :

stated below : . 2h
' g(h) (.-gg) .

mﬁ‘ﬁ@ﬂ ‘ on)
glh)=9 "Re)
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(g A steel wire of length 4-7.m and cr.os‘s-sectional
area 3:0x10™° m? stretches by the same amount as a
- copper wire of length- 3-5 m and cross-sectional area

of 40x10°m? wunder a given load. Calculate .

Ysteel : Yeopper- ' : ‘
' 47m 6 W 3-0x107° m? egRE BRR SR woER o
2T WF 35m O WF 40%10™° m? W N SR
GO 7 2PN OTC®. 903 R T Yooy ¢ Yo R 41 1

(h) Write a few lines on excess pressure a

A cross a curved
liquid surface. ' :

' qwa@w%@@wﬁﬁ@mﬁeﬁ@@@mml

. (i) What do the following -expressions mean? |

pRTmlI;& and PRI -Ty)

1 Y-1
Name the constants used here, 1+1+1=3
' wore i eRPRIPEOR R e
WRTIn 2 wre MRO~Ty) -
. W Y-1
SIS RO LI AN ey |

(i) Derive the expression for time

pendulum. Period of a gimple

WWWWW]%@W'

_/434

(11)

4, Answer any jfour questioris from. ﬂae following : 5x4=20
oo PR R G BRI Tes PR - ' S

(@

(b)

(©

(d)

/434

A particle is in uniform circular motion. 'What is the
angle between its acceleration and velocity? Derive an
expression for its acceleration. . 1_-|-'4=5

&1 T &F T IO AT R | W T WA (W e (I
TR T TR TR Ot e el w4

A' block of mass 4 kg reSts on a horizontal plane. The
plane is gradually inclined until at an angle 8=15°
with the horizontal and the block just begins to slide.

What is the coefficient of static friction between' the

block and the plane? Draw a neat diagram. 4+1=5

« B =15° (1 T SRS o
4kgwa¢a%ma§mﬁ~ﬁﬁm © o
e el R TS R | R SR TS e 2o <

e R o5t 5of8 o i 1.

Show that the total mechanical energy of a system
‘is conserved if the forces doing work on it are
conservative.

@ P eowe T I WPER T W, (ST A

RN P AR R I ) .

Deﬁne'angular momentum. Show that the t:lme rate of
change of the angular momentum of a particle is equal
to the torque acting om.it. = . 1+4=5

@ oI’ ke aw mmﬁﬁﬁmwm e
@ﬁﬁmﬂwﬁa@afmemmwﬁamn ‘

[ Contd.



. ( 12 )
(e) Discuss the pnnc1p1e of a hyd.rauhc machme
<o 2RG Fre cﬂﬁf'ﬁ A a3 |

i.’(f) State and prove Bernoulli’s prmcfple;. _ - 1+4=5. '.
. -mﬁaﬁmmwﬁmwwn ‘ D

) .(g) Deéfine statlonary wave. If y,(x, t)= asin(kx - wt) and
: Yo(x,t)=asin(x +wt) - be the incident wave and
reflected wave respectively, then find out the amphtude
of the stationary wave. : S " 1%4=5
el el fan wW yy(x, t) asm(kx —0t)
Yalx, t)= asm(kx+a)t) T e W ﬂﬁ‘?ﬁﬁi Wﬂ 5,
(o Wﬂaﬁmﬁﬁ 341 |

C ko ok
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