B.Sc. PHYSICS
I YEAR - I SEMESTER /
COURSE CODIE: 7BPHAL "
ALLIED COURSE I~ PROPERTIES OF MATTER, THERMAL PHYSICS AND

OPTICS (THEORY)

Unit | PROPERTIES OF MATTER

Young's modulus — Rigidity modulus — Bulk modulus ~ Poisson’s ratio (definition
alone) - Bending of beams — Expression for bending moment — determination of young’s
modulus -~ unitorm and non-uniform bending.

Expression for C()uplc per unit twist — work done in twisting a wire — Torsional
oscitlations of a body- Rigidity modulus of a wire and M.1. of a disc by torsion pendulum.
Unit 11 VISCOSITY »

Viscosity — Viscous force — Co-efficient of viscosity — units and dimensions —
Poiseilles formula for co-efficient of viscosity of a liquid — determination of co-efficient of
viscosity asing hurette and comparison of Viscosities - Bernoulli’s theorem — Staterient and

L . : %,
proof — Venturimeter — Pitot tube. :

Unit IT1 L0070 B0 N L I A A L e SRR i g

Specific heat'capacity of solids ang liquids —Dulong angI qu S £;1w_3— Newton’s &U-&f;\,

¥

of cooling — Specific heat capacity of a liguid by cooling — thermal conduction ~coefficient of

thermal conductivity by Lee’s disc method. :

Convention process — Lapse rate — green house .é;‘f,’f:éct ~ Black .blody: radiation —
Planck’s radiation law — Rayleigh Jean’s law sWien’s displacement law — Stefan’s law of e ]
radiation. (No derivations) (D wtvesi Bowe ot @iffesfar' a0 T
Unit IV THERMODYNAMICS

Zeroth and 1 Law of thermodynamics — II law of thermodynamics — Carnot’s engine
and Carnot’s cycle — Efficiency of a Carnot’s engine — Entropy — Change in en-tropy in
reversible and irreversible process — change in entropy of a perfect gas — change in entropy
~ when ice is converted into steam. ’

UnitV ~  OPTICS
Interference — conditions for interference maxima and minima - Air wedge -

thickness of a thin wire — Newton's rings — determination of wavelength using Newton's

rings.

i B.Sc. Physics Allied
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Diffraction Difference between diffraction and interference
iractic \

Theory of

ission grating — normal incidence — optical activity ~ Biot’s laws — Specific rotatory
fransmission gl £

. determination of specific rotatory power using Laurent’s half shade polarimeter. .
P(‘\\‘Cl !

Text Books:

[, Properties of matter — Brijlal and Subramanyam - Eurasia Publishing co., New Delhi, I11
Edition 1983

tJ

_ Element of properties of matter — D.S.Mathur — S.Chand & Company Ltd, New Delhi,
10" Edition 1976

‘o

_ Heat and Thermodynamics—Brijlal& Subramanyam, S.Chand & Co, 16™ Edition 2005
4. Heat and Thermodynamics — D.S. Mathur, SultanChand & Sons, 5" Edition 2014.

]

. Optics and Spectroscopy —R.Murugeshan, S.Chand and co., New Delhi, 6" Edition 2008.

6. A text book of Optics — Subramanyam and Brijlal, S. Chand and co.. New Delhi, 22™
Edition 2004. ;

7. Optics — Sathyaprakash, Ratan Prakashan Mandhir, New Delhi, VII™ Edition 1990.
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CONDUCTION 5 CONVECTION AND RADTATION

Condluckion !

Tk 78 -1he PYocess fr L,uh‘idx \‘Wc—?at 79 t\mng-Feweo[

| Fom one poink 1o anolber Thyough The Substance
- without The actual motion of The Particles.

Example ¢

TDud'flng a Stove and being bwmred . Tee CDOU”@
Aown vour hand

CoOnveckion

(O¥) conveckion PYDCess

TE 1S The pyocess §p which head 8 yonsmited

F¥om ore place +o angther by The ackual motion of
The heated Pavticles .

Example | ok

oY wiging coo\i’rg and. fallin
, Ceonvection currents)
Radliakion |
TETS The pvocess 4n which heat $3 Eansmited

FYom Ohe Place +o The Other o[hyect\a withowt any
ratesial  mediym . |

\

| e \ HeaLl From The Sun Waming vour face.
| SPecific heod copacity of Solids and liquids !

 Heed capacily ! The Fabio of The hend Q) Supplied

'i'—o B ‘Dodg E0: T8 Corvesponding  Lemperatuwe ¥ise (dr) |
AR called. heat Capaciky of The bodg~ |




il 8

Heat capacity = AR Jolt

- The heat capacity of The lf)()ola vo definod as The
okt of  heat wequived o Fise The Temperature
OF The whole of The body Through 1k.

The wnit of  heat Capacity s !

SPecific heqt Capacity, -

St e A

e The heat Cpacity r Pey unit mass of a bodg
called. SpPecific heut Capqc_i‘ta . TF s odlepoted bg C

C = hear capacity [ mass
Vi T Aq /mgol“r
C = AR
| MXAT
- The Specific heaf capacity 0f any Substance Ts
defined as The quantity of heat Yequired +o ¥ise The
Tempetoduie of 1 kg of The Subgiarce Thiough 4k
bt 1 Joule per kelyin per kflogram, Tk lkg > 7K kg

F‘forﬁ The deFi’rﬁ'i:ronS o¥ heat Cqud{:H and. gpedf?c
heat Capadity , Tt follows The heal QQpacity of a boda

body -
d Heok Capadity =mxc

1Nh€f€3 m —_ magg
C = Specific heat Capac; Ly B




2 Giererally liquids have mowe Specific heal capaciiy hain
Solids -

| Dulong and petit's law |

pulong and pelits ?n 1819, Studied “the  Specific heal-

| clements ™ a Solid State and  equnciated a law called

| dulong and Petits aw. ACCO?d?f?(éj 10 This law , The product

of The Spediiched and The atomic weig ht atomic heak

of all The elements golid Stale Ts . constant: “The

| Value of This constant was From buk £ s kaken as

' b present - The exact value 5-9b agree with The Value

j clevived  Fvom The kirekic Theoy .

The Justification of Dulorq and Pekit’s law was

. Obtain Bolkzman's congidevalion of The \aw of

ea:u'\pmtrﬁons ‘A@Tdiﬂa L0 ik The enemy associates
with ohe gwam ak Substance FOT each degree of The

i Fresolom a Fempentwe T . Heve R s The unmversal
| 995 constant . TS The atom 1S corisitude be Vibraking

Abour The mean Posikion {+ mean
Soual to 1S mean  potentia| energy .

FOr cach
0F Thereforo an
| Thus

Kinekic energy be.

FYom of €Nergy. Theve 'ave “Three olegree
Akom hag gok <

- ~x o\chees of Freeclom .
=ERGY Ossocinbed ik one gvam of a
Substance At e pecture ' go

=B
AH

T,

= c:lLt
— B
dT b




AR Ts The atomic heat of The Substances:
AH = 3 x 8.3] ¥ |0

i g xio!

[ 20 = 5.96 s | 9 adom k| i
Atomic heak of Sykstances aH = Q0c

OF Nacl , A9Cl -and kel - was Formed 4o be attom |3

ancl “Thak of 85,039 Fe,0,5 AS,0; water found +o be
equal to g,

varxiakion OF SSF?C_T;FTC

cal /g atom -K

——

heat and. Atomic heaf- ’*ﬂ Ti’”ﬁa*”“

H s round That 'j:mlorg and. petit's law is not
ETUe Tn The case of carbon, bovon . and. Silicons Tn The

Case 0f These el\ement and. The atomic heal at 0%

100 200 200 n4[OO Eop
= Tempeyoture

e 1985, 3.39 and 11+ Thete Values difficult oot at
constant  Value of b. Tk oL

However Tt was ound
.tQmpq(CﬁLL‘(Q a_nof at ab§0[WQ Zero The

terds to zero . FWthur he was qple
Specific heat . - | |
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‘ When. Tg\;T‘O ,

Newkton’s law of cooling :
Ofatement

The vake of c.oohna of a kc:cl(tj s proportional ko s
excess  rempedtle  akbove That of The
Explhnation !

Surroundd ma g;

The law T3 +yue on

la for Small termperature
difforence  botyieon the

Coo\Tna bodg and. The Su'r'rour)o/-'"f@i
lin by  conveckion and vodiation .

alore. T pyactice This condition
78 vealized (yhen The hot boda 7s allowed to cool in

a 800(:»{ d'?fa(lght E6 make The lpss due to wadfation Sral]
as compared. o That due 4o forced. Convection .

Newtoh's law canke deduced fyom

Stedan’s law - Let
LS CLHC-L To bQ

The absolute temperatures of The hob bcd((j ard.
The &LLwouncﬁmaS» Accordf’nﬁ to Stefan's law, Yare of loss of
heat fvom The hor bc:dg 78 given bg

R = o(C14- Tet)

=0 (T-To) (T34 127, + 712 T3

R = o (T-To)yt, 3
(or D R e CT—T0> Csmc_e LTy = K :cons-Font)

Thus The Takte of Coohna of The boo[(‘j Ais dwed:lﬁ

Proporkional o The @xess 033 remperature of The 500{5
Over That of The SOLWOLmdirgS, If This oxcess tem
| P8 small . Th

PeTate

is 7S Newton's {aw of C‘_oot;% .
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Specific heat: capacity of a liquicl by ceeling - '
A Sphevical caloyimeler Ts we fghed ?mpf}j Cw')'n (
1S filled with water ab e femperalure of akouk |k
andl. suskendled. n aiy from a Stand A Sensitive

Thetmometor Tg Inserted into The waler FF

TTWOUgh a Navyow hole 1n The calorimeter
twhen The Fomperature Yeaches R0c > &

Stop waadtch 78 Started . The Temperalure
0f The water 7¢ noted ak vegulay :

intenvals of one minute, until wuatey

cool to 66°C - The calorimeler s
allowed. to cool o Boom Temperature . and. Then
LUQT@\'\QAL Cwo)

Atter vemoving The water fvom The calorimeter. -
Lk 7s filled with The given liquicl, at about 5% The '
Tempemtwre of The lifiw“ot s noted ot reqular Tnterials
of one minute as The liquid cools from 3o to 557
The calovimeter with The conterdls 73 allowed +o ceol
Fo The toom tempwtwre and Then wegheol (ws)
mep\ns ave Pplotted bolween kempevatuye and time.

For water and The Liguiel: The fime yaven by
wakey ko cool fyom

» 10¢ Lo bsT gq Aetermines| from
8Taph' gim]\cnla The Eime Eaken by The (|

iquid . Fo
/




cool Thwough The game ¥ange 78 also deteymined (_J:?.:) 75

E
ca\cu\q\:eo\- belk € = Specific Heo - CCLPLLC-'I'LH 0 The
Y Makerial of e Calovimedor .
%0
— C, = Specific heak Capacity of
g i Loctkoy.
g LS '\[\ W’@’ Cay = Specific hea Capctcit(tj
5 bo :L-;; £ 5> | Ligaid . O{ The ITCL(,Cfd
2 55 'L : N X m, :CV\IQ_NI): Mnass O—y water
© 2y b 3 w0 '

Ma :t\/\[g-Nt) = Mmass Of l.‘quio{
The heat lost Per Sccond. when The calovimeter conJrain?ﬂa
waker coolg fyom T9¢ to 9% ¢ 4q ,
leCl + I/\IIC) CTl-'Ta)

y

The heat |osk Per Secord  when The calprimeter Containiry
The liguid  cools Thmuah The Same Farge of rempenture
| CTh-Ta) s, (. Mialy +Wlic) C‘T.-Ta)

Ea
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Thewmal Conductton
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mainiainedl  a Fempovalues b, and. 9.
where 6,>6, - ASSume That no heat
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fs CIO/ dx. ol /jq; (K8 ﬂcf}gcﬁ?{\/@« Since TE wepresent s yate of
fall of kempoaiwe with olistance .
Thevefore , |
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0f c%0ss - Section of
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The unit of K 15
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The kad conductor ¢ 15 now Temovedk anol The
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— ®
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