





Multiple by To find Unit

0.039
3.281
1.094
0.621
1.196
24N
1.308
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e ofEducatzon, Is amab -:% d
_ | has also been cleared by the Nat é“
sttee. The main objective of tlu@ro
pace with the modern prqg‘#%ss and _
sinorder to boost the sta of Physics
Iugher secondary students. (é\‘?‘ |
nsions and advanceqfé’nts in Physics, such
s 1 , Fiber optics, M:cr‘o-electromcs and Com-
cations, High tempqsature Super conductivity,

ergy Physzcs, Bzo-Rﬁ)rszcs etc. have made an ex-
e urge to int our young students at the
Unive r 1ty @ge with the latest trends of the sub-
t the onset of the twenty first century excepted i
2w era of science and technology. As :
t }i.as been made to the modermse a




aa oﬁ‘icmt textbook for higher secondaryclas-

or pre-medical and pre-engineering @ps) in
Pak w n in general and the province é&ﬁh in

IJ ar. ??\g\

M editors we are highly mdebé% to the efforts of
F 2 learned authors in wntmg their chapters. We

e that the new first edition of the book can serve
'“'-%n' standard text book dfzd our efforts will be really

F- -f ded if the bo<o>¢) Serves the purpose it is meant
S _ Q.,Q/

O

tve criticism and healthy suggestions
mprovement of the book will be gratefully

ed for future edition of the present volume. :
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not lost caloric. But w
dlll'erence between the chﬁ‘
m :ﬁpet to thelr amm m




a "éo‘""-‘ degres °f







: a!ze on heatlng is t
'_cn heated show .

d mermal exgg\hsion varies from 'aubst

d is heated,its molecules




) in. temperaturc. Its unit is K Q/Q’
n' L is the length of the rona@?r heaung then.

-
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ter Is usually used fer_;______




j""-'i_.we'ean put'as. e o
[ =a con: ":ant (pressure remaining conslant@, 0)
his law was investigated by Charles an%‘b known ﬁ
“harles’s Law

] On p!Oltlng a graph of volu,@ the gas again
mperamre. a straight line is obtained. It shows that

¢ changes in lemperaturc to equal changes in

volume at constant prcssura\(?rom the graph it is found
that at 0°C the gas stﬂlédssesses a volume Vo. When
-'; ‘straight line of t Q@gmph is, extrapolated to lower
d lower lempcrat\xge axis as shown by the dotted line,

<

























less amount of heat to raise

one kilogram of water. Like-
of paraflin requires about halfl as
its temperature by 1¢ asdoesmg-_'.
er.These examples dcmnmtmle



















| _‘ al to U, interna encrgy of the sy

us the mtcmaKgcrgy in state “{” or _EI

%Q/U, = AU _ .._--..-.{11‘

. \?n internal energy of a system !n
quals to net heat flow into the syslem
donc by the system







s take place isobarieally
; ant role in mechanica
1 chemistry,

.11.8. (a,b.c) we show an Isobaric process.
is a gas contained ln\é\cynndrlcal vessel pro-
frictionless air u@ piston and is free to

infinitesimal hcggQQ i{s transferred [rom the

gs to the system. The gas expands such that

"_ :pressurc(&Q'cmams unchanged as shown in

). The Q@k done by the gas in moving a pls-

a A to\g&small distance Ax is given by: "

AW = Fx Ax
= (PA) Ax
- =PAV







Fg. (11100

_.'..:___..- : ' %Q/ | 0 .; A
e pressure, tcmpcratujﬁ& olume of a gas in

 is shown In (Fig.11.10) by point A. The cylin
a heat conducting and non conducting
| piston and it is placed on a heat reservoir, a
rge heat capacity at a constant temperature T,.
 pressure of the é@ in the cylinder is decreased by
ng the wel on the piston there should be a
o[ . But since the system is perfectly

t ﬁ rescrvolr it will absorb heat from the

nai

ntain a constant temperature from Ato

'keep temperature of the gas conslant. the
 pressure and volume must be carried out







at constant pressu | 'e note that the vol-
in this process @e call this increase as

ork done by the 'gas is W = PAV. Applying
to this procet? we have

i "’w AU = <2 AW,




30

APPly the equation of state PV = nRT to the constant jes must B
pressure process a —» b, For P constant we have, tak. bod woT o
ing PAV = nRAT, Eq. (11.38) reduces to g Kk has never
. wor { oth erwis
AU=nC_AT-nRAT  --eeseesesoosoes (11.39) of hcao,-g heat
Let us consider the constant volume process that carries :al;:nﬂxis leads
the system along the path a — c (Fig. 11.12). By defl. o?thf—m“’dmn
nition Q = n C, AT, where C, is the molar heat capacity ' “1it Is Im
at constant volume. work by coollng
Also since (AV = 0. so AW = p 4 V] Is also zero. There- f the coldest ©
fore from the first law of thermodynamics. ‘ g Let us
Q@ -W= A U.We have y built 2 reflriger
AU =n Cy AT energy. A refrig
substituting this Into equation (11.39). we get g hed! g
another at a h
n G, AT = nC, AT + nRAT (b). In other wi
Which glves from acold b
CP - Cy= R epmeeeeeeeesees (11.40) statement of se
silus comes |

This expression applies to any ideal gas. It shows that:

[
the heat capacity of an ideal gas at constant pressure Is g Bcrator g

greater than the heat capaclty at constant volume by an
amount R. the universal gds constant (8.313 J mof.X'!) H‘”ff'"’*“
11.21. The Second Law of Thermodynamics ‘

Any device which converts heat into mechanical ¥ B, T
energy is called Hicat engine. The essentlals of a heat en- : E
gine are the furnace, or hot body, the working substance | C
and a condenser or cold body. In a stcam engne. the |
steam absorbs heat from the furnace, converts some of it T W=,
into work by applying pressure to the piston and rejects Cold Body

the rests to the condenser. The point to note is that the

furnace is at a higher temperature than the condenser

‘and this conversion of heat into work is possible when ‘It Is in
°dy ¢

the working substance falls in temperature as shown If © a hot 1
Fig 11.13(a). We can generalise it by sayin that the (w0 . We sn
| r 2

Rl



] _""l_. us cong_idcr the fact that no one
efrigerator which will work without @ supply of
A refrigerator is essentially a machine for convey-

heat from one body at a lower, temperature to
other at a higher temperature as shown in Fig 11.13
In other words, it is only ;oss@é to make heat flow
" a cold body to a hot body’i:y using up work 'l‘he

it of second law of th

Hot body, a heat reservoir
at high temperature T,




other words, it Is
that would have

Og’en though the first law wi

N




g T 0T ‘<

- The cylinder is removed from ﬁ% insulator and Is
on the cold body at a tq@craturc T2 and the
g substance is cornprcsg;& very slowly by putting

"ﬁwelght on the piston jus <Q’g*re:atcr than the force due

e pressure of the wé%klng substance. During this
' ergy Q, Is transferred from the

rough the conducling base. The
néﬁ{mdcrgoes isothermal expansion

some work s done on the gas.

Wt -@he point D Is reached, the cylinder Is once
~back on to the perfect heat insulator. The cy-
npleted by an adiabatic compression DA

cat can leave or enter the systcin, The Im r'.
- of the worklu mbstance hu rlnea to |













2 5 Qﬂr
1at Is the standard tempefqlo& ?

When a block with a hol it is heated, why
does not the material around the hole expand
.lnto the hole and ma&éﬂ’sumll?

"' i*ead the tempe re of the air. or of the sun, or
f some th se.

A thermometer g{,ﬁl&cd in direct sunlight. Will it

| kﬂ_o ol hydrogen contain more atoms
L k of lead? Explain.

ressure In a gas cylinder containing hydro-
'_lclk more quickly than if it is contalnlm







g (Ans 1200 J) L
ngine performs 200J of work in eachcy-
has efficiency of 20 percent. For &
cycle of operation a) How much heat
- 'b) How much heat is cxpclled?xz\

(Ans 1000 J) (b) {800 J) (53

z A heat engine operates bctwm&’w’vo reservoirs at tem.
ures of 25°C and 300°C.What is the maximum
r:'.‘ia for this cngm\tﬁ ( Ans: 48% )
. ,.A\w

e reservoir of a carmot engine is

pe
hﬁ? cfﬁclency of 40%. It is desired to
the efficiency to 50%. By how much de-

e the @peraturc of hot reservoir be increased. |
Q) (Ans: 93.4 K)
x\

I !




" T Iooscly bound electrons [
er the clectric charge is, ther re, con.
 chapler we shall Investigate ¢ amllalh.relgg|
rted by one charge over er. and . lhe.‘.
fal at a point in the nclghborhgqﬁ”of charged body|
e storing devices etc. w .

lomb's Law /\O .
rst experiment fo investigate quanutatlve
veen locQ/ d charges was carried out b)' |

' de \&u!omb in 1784. using a torsion|

Its of the experiment can be stated | '_*




nd vice versa.

SI units the unit of elmg(nc charge is cou-
unit coulomb which is-d¢fined as the amount
ge that flows through a given cross section of a

ne second {f ther @@a steady current of 1 am-

he wire.The adoption of unit of current will be

alned later.The measured value of K for frec space is
_.‘= 89575@0109 N.m?.C™

«ss other equations which will appe*tr m -













osed to e explored b
« -_l magnltude v
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Fig. (12.2) \?‘\3\

na ” ¢ of force on q, due to the cha Qe%‘ls

-------------------

C.are placed at three corners of
s 6 cm long, Find the field inten
ction of diagonals. |




4 |T ’ 4 mo

—nq,and ry = %)
OQ“

_:f_ 1 x9x10°x 1.67 x 107
E= 2 - :

4xe° (.3)*

(ﬁc"

¢ ed along the lme from q1 toq,.




‘ﬁm of fom&lﬁassmg th

al th ﬁlr!? of field varrie:
lines ol' I’ re usually curved.
er use the [leld cannot

'L No lines of force o

surrounding the ct
which originales on p

S at negative charge. When
- lt slmply means that op




ir of parallel oppositely

ng plates. Field is uniform 1) Between a Qﬁ\}'}harge and an
where lines of force oppos:tclg charged metal plate
paraliel metal plate.

Fig.12.3 (a to ) ¢
.' Electric Flux and Field Intensity

~ It Is, of course, possible to draw a line of force
h every point of an-electric field but if this were
1e whole space would be filled with lines and no
dual line could be’ distinguished.By sultable limiting
mber of ll.%é& in space the lines can be made to

the m;gb tude of fleld at a point. This is accom-
by @%lng the lines in such a way that their
@-umt area cutting a very small surface held
lar to the line of force at a glven point gives
¢ fleld at that polnt.

The total number of lines of force crossing a sur-

nally Is called flux on that surface. The flux per
x density at any point gives the electric

; ] : |

s 5
& R b
T ‘.c,"ig,.‘%} i
' sl -
o e .. 1, il

5 .'-.'—'!Tf

g + st












Jig. 12.8

al field al a point P eutsﬁe
m the centre O.

‘g‘, d be determined using coulomb's -. ,
: & torially the fields due to f '










el except near meﬁeages

ed to produce & work is done
- from gaining




ly the mrk_,.donem“\ﬁégy ng a charge E

tric field is stored as.electnc potential en-
dependent of the pj‘th adopted and hence

fal energy at a ,givzg:)(zrocauon, can bé specified. |

¢ is done oné& charge by the electric field
. back <Zﬁ:’mat elither it is accelerated or
€ on so\tﬁé external agency which prevents it

il

| small test charge 0
a point P to a point § iy

itrary path in the fleld B AR

ad

Ve L.t L

:' L -

«
¥

1
i
'r

L]
1 | g




P

mrsassnene o




ric Potential near an is ted Point
&Q
der two points A@ﬁﬁ B in a straight line at

nd r,, respech\Qly from a point chargc q as
r to obtain an expresslon l‘or

ded 1 the test charge from A to B perl
: t\gbe determined







15(</
mlal at C{\ﬁ% 3.6) 10% = 2.4 x 10° Volts.
e tS( at O Is zero because the l'leld at. A due

il A Is cancelled by the fleld due (o chnrgp
l.hc l'lcld due lo charge al B Is cancelled

























Mutlonl of Capacit@

pacitors of some fix &'alues are being manu-
. For a circuit the citance of a desired value
. be obtam:ﬁ?:v suitable combination of ea-

combined in paralleh series

—"I

rs. -Capacllors ce@
R




sapacitance of combination is cqual\,l%‘ lhe

capacitance's of Individual capaciters. It is
an the greatest individual one. <

v

ries Combination

Te Shm three ca-
Javing the right-

iate a charge equal In magnltude 2 ;r.‘._'fﬁ
ence each of these capacitors hold lh!t










. ,:_‘ _ E:P
é ¥
l: Y ?.

Sk of alr space and the thickncs%

t ' \5\&\%

" ivalent of air space s

e Capacitor:

: : capacitor consxstmg<

' number of plates eqch
e arca is deslgncd te havc
“ nce when platcs

% =
”"" ' fig.12.21

ﬁpacnors mica,is used as dielectric.

nsive capacitors of capacitance upto 10 uF
of altermate layers ofun oN;Iu nind
e pager ‘l'heae are Irequenuy wound into




Capacitors. \,(:0

of largg‘capacuance upto *1000 yF




10t correct to say that potcntlal élﬁ’@
he work done In moving unit charge be-
oints concemed? \3\

'jlqgic:il ¢ say that potentia Qf{?n eaith

cted object is zero? What caéda said about
ge on earth? O
&

-

elcctric potential m&j at a point In a re-

re the eiectric fieid is zero? Can the po-
zero at a place where the electric field
Is not zer ive examples to {llustrate
asoning. Qg/
f"pa ué$ Is charged tc a certain potential
...{l(( then immersed in ofl.What hap-

DAl (a) capacitance (b) charge (c)Potential.



















O

“‘"’Q@ 66 x 10™ C. 17.32 x 10“’ :.5"_::} o
\ﬁ.e problem 12.23 with et
the capacitors are joined in series :




rs’ are metals, particularly sil-
um. In these metals, the elec
y easily. In metallic conduct
rge _;nurnber of l’rec elee




ards the

ree clectrons ove

- @ms ‘I’his addlllenal -c
electric field is known
i'veloclty is of |







lv-'e‘ly“ to the
1ove along the c
positive termin
tronic currel;{o "

c to lh%w of cleclrons and hcnce lhc dta-'
.. ent should have been reve -ﬁ'&'
w current but we know t__h—a-t a neg













lhe tﬂnperature of the conductor is @"Y m
r a wide rangc of temperature abo \ﬁnd bdow
t us suppose that the resistance Ql‘% wire at Q- C
md at a higher tempcrature C. 1t is R; The

-t - 0 ) C.If we dcnotc lhc/\éhangcs in resistance
emperature respectively by A ‘R and A t, then
4”‘\,“

AN N/
\\/

X9

Where Ot Is the consgm of proportionality

-Ro = . at
SR,







1i.0 x 107
11.0x 10°®

N\
49 x 10

&
100.\%(?0"
T

e
} 44 x 10°°

35x 107
0.60
2300
1013
10!0_1014

 fectangular bar of iron Is 2 by 2 cm In cross
0 cm long. whalt is the resistance of the













xephee a combination tors In a
etwor! keeping the potenl.@?dﬂerem anll

Itered in the clrcu Qanyonedmew

glvmﬂgurcsw laced by its equivalent

h we could safely wrile.
Vab = R '00 .7
ts the &znum diference between the points

urrent in the circuit, E:

sist inces in Series:







Icross 311 resistor
D2AX 302 =3.6 V
-across 20 resistor

L2





































men! in thc watcr il the llne

[A%Ql sq)

Prove that the raks;&or heat production in each
two resis connected in parallel m
sely proy onal to the rcslslances. :

{Aé P=---- ; P°¢— ]

240V cloth dt')?cr draws a current of 15A







The mag sl ude of char q. =
The speed of the moving charge '3- \&

The magnetic field of Induction é<
netic Induction B is 3@“’! 9 s

' .---------ﬂ--*-"‘“{ 14. 1,

perpendicular to both the
and the directioh of B given

that the force on the charge in the
' J-q ' when the charge is stationary or mov-
direction of B. kD =0

—




' neld What will be the

4 n!‘-g’































sing a current through it

























independent
1l placed in 2 ma

the colls

























Al

wn I e—
















\s\ fg. 14.24.

7 34 shows the armature coll of this genera-
. time as it rotates in a clockwiss dn'ecuon
~ poaluon.'memducedemf

m to a maxlmu:m durlﬁs the ﬁﬁl |



















r loop of wire hangs by ead ina veru-
e. An electric curr \gmamt ained in the

> émlc!oclnvlsc en | at the front face.
direction will the front face of coil tumn ?

ne that the roa(gn which you are seated is
d with a m‘l.feg;ﬁ magnetic ficld pointing verti-

-upward R loop of wire which is [ree to ro-
¢ a Q%(orlzomal axis in lls plane lhrough










by 60° from its m)(/qa posiiionn’. A
 (Ans. 0.4 x @N-m.ozxm-f

100 cm on :?Qe is placed In a uniform
d

ensity 0.2 \vcbers-.m % u
ram Wires A.C and D move ﬂ
lnd!cated cach at a rate of 50

ne the induced emf in each




‘_ :
-2




i‘

.:

| ar _m watls. The m
1.82 ohms.

" ich power Is lost because of{&?'
se of the primary cotls? &?9

1at is the resistance of thq<§‘§;ondary co

\/
|An;. 290 watts. 0.124 olultl,

L_\_f'




)hmmeter for the me

been devlsed' viz. m the galvanom
of small currents or measurem t of ¢

{ the order of microamperes
'meter or potentiometer for measuremmt of

) dilference (or voltage) een two points of a 1

or the emf of a soume\'i{uil the ammeter for the
urement of large c ts (iv) the wheatstone

the meter brid chhe post office box and the

wrement of resistance.

Thc movi O“ galvanometer

coil galvanometer is a basic eisctrical
s used for the detection (or measuremert)

Ve

|







““" wha.um pos.lﬂon the coll
,palways parallel to its plane. Q?
alvanometer
torque which
As the coll ro-
pension sirip. The

‘'strip produces ali_elastic restoring torque.

tes until the ¢ restoring torque due to

not ‘equal ‘and cancel the deflecting mag-
uc and th attains equilibrium and stops

¢ previous chapter the, deflecting magnetic







' ~ F1g. 15.3 Pivotcd moving coll
-:coll instead of he;%‘hspcndcd by a strip is

ween two jewelled bearings. The controlling
torque is provl y two hair-springs one on
side of the coil a curlmg in the opposite sense.
vo nds of the“coll are connected one to each

er a callbrated circular scale with equai
measures the dencctlon {in d!vls!am) er




..-.I +..$ 3 : .?‘

An o Hl ‘ galvanomcler usually@?wmu
ce R i its coll and it glves full 'scale deflection

1 maximum current l‘gpasses through

1 current Is called lggitangc of the ¢ unaideq

Acun'ent thatll\ within thlsmm

dlmctly with thg\gamammcter thus it can

q m For&easuﬂng a current this am-

er must be connected In series wilh the circuilt to al-

) u, J: u the current which is to be measured.

Tge, ol’thlsammctcrwmm

ﬁ the circuit and decrease the current it

10 measure an undesirable situation. So as

handlfltlsdeslrcdtomg !

lg the galvanoncteream




g _'Tff,' e - ‘: )
w5 ‘

mtsymbol of At
| ‘<

&
O@v

Figure 154 KO
AN

""a galvanomet whose resistance is Ry
fell ection when cuu'em Is

a maximum current I (or to
T _'_ . A shunt R, of appropriate small
. : connected in parallcl with the gal-
that while the current in the main cir-
*’-{;‘- ent in the galvanometer coll is Ig pro-
le deflection and that In the shunt is
N " :










bination the current In the ga
. rullscaled lect r”

.4) helps to calculate the value of
1g for the conversion of the galva-
%Q’vollmcler of any desired range V volts.




dlﬂ'mnt range terminals can
ge switch to the other common ter@\al (I-‘lg. 15.7
A ?'3:-'r c: 1-5.1" 069

Agalvannmcterhasa réstance ufzom
e -scale deflection nQ%‘l a current of 0.001 am-

re flows in it. Find ou x@me value of the shunt resis-
nC _-.u_- convert it an ammeter of rahgc 10 am-
olt “range 10 volts.

."J







_ C ll €. across Rg l must e
d C (Le. across Ry). Since current flows
galvanometer the current in R, equals that

,and the current In Ry 8b Is that In R4 say

o O R | - (15.5)

.............. ~een- (15.6)







’ g work 1n the poa{@ld “T-; :

bee com act and easlcr I
d Q called the ratio

@eslstances each, viz, l&
<O€hat any decimal ratio from
.maybetﬁ}ed The third arm, R, isanar-
ances. The unknown resistance, X, t,a.
m$-the fourth arm.













b

. secesscas (15.10)

;.t_h aatio of thelr balancing lcnglhs KE,
¢ can‘easily be computed.

























any gion.the -eléctrlc and ma -' c flelds will'
st of this reglon in the surrounding

moving electric and snetic ficlds are
ctromagnetic waves. Vﬁ}n an electromagnet-

sing through so polnt in space.both the

magnellc I':cldfgl that point are changing
~showed)that the electric field E and



















epresents the phase angjb‘b@
'trépre_'sentcd by E:QQS.I is sketched in

! )
. & e
.e a tone h;:g? one {requency) modulating

'Q;rcscnt the amplitude and frequency
ng signal respectively. The wave form is







o-*".“-"( 1 6.4)

.QQ,

ermed as modulat! \)dex and both l'l't=l

slation funcuon.vmcg}warc constrained such
Q..

&O

<10<§¢

- rnodulauon(m,= 0.5) the carrier wave
ed and lhe power outpul Is reduced III)f










;'__" vollages into lhc ),.ﬁ -m;
| s are fed to a tuned ra l'rcquency
iflicient bandwidlh to géﬂudc the upper
debands. If the recelveryricluded only lm
i "’mpllﬂed carrier s@md sidebands would b
ds . however. this would produce m
e thc loud@akcr cannot respond le
- such @Olhe carrier and the
m recetver must Include a detes
slatar t the original modulating sm

each modulatmg frequency is the dif
debanc frequency and the carrier ~
linear device is needed to re










e. the vauncy created by the removal of an
s a small positively charged region labsemc of e
charge ) is called 2 hole wh supposed to
a posluvely charged electyon. When a nearby
noves Into a positive hgl\@ t leaves behind an-
ositive hole and so oncgﬁe process continues Lill
d. Thus there Is a m@%nsport of positive charge
1 ~-ealled hole mlg@%on. Collectively electrons and
e called carr! Group IV elements Ge, St are In-
*micondu which form covalent bonds In
'. at are one or more pairs of electrons.
owing dlagram fig. 16.11 of covalent bond for Ge
1e Hole migration. Suppose that the electrom . :
Some energy due to some excilation lcay
tcome free so that covalent bond at A h
trons move through the clyslnl lhu
e at &h Ihe bwd. Flnﬂn‘
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L3

T Al
. ol ‘ K ¥
. A » v
o P ’ ]

 Fig. 16.16

2,

el T ;; o

. device wh ﬁ) converts altematlng currentl
sating irect current/voltage Is called a

u
B
ok

B 1T







the same dlrection ugh the
| fullwave rectifier util %oth half cy
C. voltage to produce thé-d.c. output.

uction of Fullwave {Qﬂﬂcr :
:-'-ult employces Q% diodes D; and D, as

16.18. A cen&gﬁapped secendary winding
d with two diodes’ connccted so that cach uses

of ln__ itoac, voltage. In other wofdaé'f)"l




i
.:-"?‘i’-l-l’ c',

r output is mOre
,,,to filter than a
verage value o,f,d-.c..
half wave rectifler.




in Ng. 16.19(b). As
ctric cell, the spec
determlned by photoe

ctor material. Photodliod pare favourably
ectric cells in tha Qhey have smaller size

'llllher ntegral s ,? tivity and a lower work-
3C

hotodlodes a d in high speed reading
punched and tapes, light detection
operatc&féwltchcs production line counting







this region n.ay collide

ce electron ae}& part to it sufficlent energy

_parent atom. The result is a generation of
. This phenomena will occur on
on. In the p-type material the new-

ctrons are minority carriers and will







= 1| 1

|

Fig. 16.23 (a)

:







' glves the .rclatlonshlp bet .ccn mpul
Input current, while the second set is the
racteristics which gives thggéoltagc and cur-
'tshlp at the output t . Let us only con-
ommon emitter conﬂgféaﬂon and it's charac-

is the conﬂgur@n most commonly gscd

onfiguration.



















ce 1900 but aurely there are qwluo&»
-.f"tal hnportance which could be nafrated vi.

lhe fundamental unit of cl-
iced the discovery of X-ray.
1 the phenomena of radioactivity.

- Meanwhile, Max Planck’ \ﬁt forth his famous hy-

he tl"al in fts lntcra {on with matter, radi:mt en-

this pcrxod Alb instein gave a rccons_ldcrauon
ndamental concepts of classical physics which

| heory of speclal relativity. This was
‘which made a line of demarkation be-
cal and the modern p‘xysk:s. We wﬂ! dis-







cwton that the measuring rod or c\bg‘lns on
_arc ldentlcal with those on the sgf\wnd and

vo clocks show identical time, then
'p = Velocity of the rail car rcl@ to the ground.

i = Velocity of the man rcl{twc to the train.

' ___' across with the sit%‘ﬁ‘on shown in Flg.(17.2).

&
2.km <) 3.km

2Min 3Min  4.Min  5.Min
isplacement of train relative to ground

4.km S.km







' "‘me‘
ewtons -flrst law o-l' mouon Ir view ol' this

fine a reference frame move ilh constant
- - Q/Wlth the use of

“"or not the [rame

‘will an observer.in ihal l'rami: will experience
lidity of the f{irst aw: A body at rest will remain at
‘the absence e)ﬁny unbalanced force acling on it.

ctical purposes we may consider our
yal frame. However since the earth is re-

-abject at rest in this rotaung frame. In the
[ the wqrd an objcct at rest In sueh a_
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L;' ~ u=c/L, where ¢ is th ity of light,
he

own as Planck’'s constant,

proved to b @ undamental constant of na-
hing t y wilth observations the value of
etermined g@ 6.63x 1034 J-s.

‘ess of Planck’s Theory is that 1 avolded
catastrophe by limiting the energy of a
| finite number of sources the high-

quire more encrgy: hence. fever of
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an Internal phbtae e
rge carriers in a mate: T

y as much as 10.000 times when i
2 ught source. Such materials are

[em ) photo conductive cells Qiéy be us
owing purpose: %
N

etection and measurement of @‘fa-red radia-'
ns where the wave lcngth is of the order of

p N : y

O

er type of cell known as photo
conslst of a sandwich of co




| | ’being amplified, activates a loudspeak
oduces sound, This is diagramatically Shb"’\%é\

Photo Cell

P

To ampliﬁc\"

\
o N
“

\2
K\O
\.J

)

&

Sound track

Fig. 17.14
. THE COMPTON EFFECT:

ported by many observers that when x-
with a light body.




Recoiled &
Electron




1al -._requcncy u; and t rlng
ellminate p and E fro Qhe above three
the relativistic rcl@énshlp between E
erforming some rout{&: mathematical steps
' get the following expres-

{11608 0 ----(17.26)










“rom the law of conservation of energy oQ?é’vc

length 0.004A in the

s produces an electron poslmf' -

c energy of each particle if the 1
on is twice that of the electron.

Al
(éo

Initial Energy = Final Energy \&

he w =
= 2m‘,c:2 + (K. E;),_. + (K.E)e*

\\}

12.4 x 102 MeV \2

i —————Q{Gz (0.511MeV ) + 3 (KE) &
000400

3.1 = 1.02 2 + 3(K.E) ¢

o - (3.1-1.022)

3

MeV = 0.692 MeV

K.E)e* = 2 x 0.692 MeV

DeLE
the DeBrog
ation) can
cles, such
in a wave
possess a
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vave llke pmperues @ ein other cl.rcum—
 ltke a particle. Since these are the only

ation of electromagnetic en-
clear understanding of the

. momentum, mass, energy and

hand a wave is associated with at-
amplltudc velocity, Intensity, wave-
energy and momentum. Besides these
f the most distinet difference between
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$andm=91x10%"kg
X 10 kg ms' - 6.01 X lo‘*
; ;-ghmm with nght of wave
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v . G~> »
,13.614 " A0EY O
| __-:_; ; "
3 ==13.6/9 = -1.51c¢ ﬁ"’
Q..

;n-xs.ene “ -0@3 eV













7 1.097 x 107 m"O ' X
length Is In th’(\ltravlolet -eglon
e energy of a phatau

| p = hcl = 3.41eV

e um-energy of photon In this se
ves the largest energy change.
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atoms_ are







)peration of Ruby I.ase.é

C‘o
00

y Is a crystal e?m._,os. a small number of
ms are re @ccd by Cr*** lons. Such lons
?@ lost three electrons each. A high

lamp surroundlng the mhx pm-
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238 55 2 l’uel as a

. We coulu etter off in increasing the
__' Gxsntom: fosl supplies of the
of ur-mﬂ)u ore. Due to this reason our
‘ of reactors has increased signifi-
| avallable isotope, ¢,U%38 has been
2ly to undergo the following reaction:

Rz ) —)q Np239

BB 4 on 3l + B” + v (anti neutrino)
[___> 94Pu23? |3'+u |







.or ln this reactor to
ns. Reactions In a fast
g. (19.9).

Surrounding Blanket (u-238)




(Ans: 1.066 x 103 MSb
:number of ato r gramme of uaam Is

102! an% decays with a half life of
ycars Find the decay constant and the ac-
_.'f: O.r thc S leo

t will be the maximum energy of the electron _'
‘beta decay of H® through the reaction.

, k *c = o= -:He + B- * oY
T 0186 Mev)







M is also a positively charged pm
imilar to the o-particle. Its mass s o
| cle. It is
)b ‘ug-ly. it suffers fewer collisions Q:he atoms
.i-_me-dlum as compared with the a-particle and pen.
: ¢ (about 5 to 10
bcforc stopping. Its ionising’\péwcr Is also much
, about one-fifth that of thc\ u—partlclc The mecha-
n of lonisation is howcver rdéntlcal

Beta Particles. X

A B-particle alsg‘”jbhiscs the atoms of the medium
_!ls path but kl\ij , jonisation is much less than that
article or a proton. The reason is that

all size the collisions are fewer and far-

¢ clectrostatic repulsion when it passes

n. The range of B-particle in a medium
’1” umes that of an a-pamde ﬁ




p-particles. Very energetic -y-rays are capable of
ating several centimeters of concrele. \X\?‘ e
L ke ultraviolet rays and x-rays,y-rays‘are also ca-
e of lonising even far more stronglyéﬁe atoms of the
they pass through. Being a\é‘%lon. a y-ray can

pduce fonisation in three ways: <

~y

‘!‘ may lose all its cng;ﬁ in a single encounter
~ with the electron of én atom (Photoelectric effect).

-_It may lose only pan of its enscrgy In an en-
) counter (Cor::>‘ 1 elfect). |

) Very few Qg'\rcry high energy, y-ray photons may

f irectly on heavy nuclel, be stopped and

hilated giving rise to electron-positron pairs

1 materialization of energy). -

igh 2 gas many of its photons may pass sev-
thout any encounter. A good many, howev-

mplnge ¢




ce Ol' exert any Ticies
or .ax" repulslon ‘I‘herefore it can

_(lomsation) with pracucally no e In
ergy or direction of motion, Howc@?‘ whcn it h:Ls
_'ucleus. appreciable changes in ns?&crgy and dlre::s
1 of motion are likely. chcﬂhe{%/ﬁ’s such direct col!l:
= NS are very rare. Hence a ng_g{mn is a highly pene.
tr tmg but very slightly lommﬁgwpamclc

- It Is evident from the abovc discussion that nearly

- all the particles and rgglatlons fonise the atoms in their
: yath This effect. therefore, Is used as the basis for most
oa‘ the detection devices, a few of which will now be dis-

ed here. OQg/
| & Cloud Chamber
e B i-__on cloud chamber is a device for making visi-

ar 1 of lonisation of various fonising radia-
products of their interaction with the mate-
1 "ber. This device was devised in 1895







s « e

i -

(@) (b) (c)

(@) 5

With the above pre<setting of the apparatus, the
piston is pulled down suddenly with the help of the lev-
er. The saturated vapours cool down below the dew point
into supersaturated vapours. If an jonising particle or ra-
diation passes .into the chamber at the same time, the
gas molecules all along its path ionise into a trail behind
it. The super saturated vapours immediately condense
round @éSe jons forming tiny droplets of fog which be-
coyvlsiblc by the reflection of light from them. The
track of the particle shows as a bright line which can be
photographed at the proper instant.

An q-particle is highly ionising. The lons pro-

i d&lmd.msonumcmusﬂlatllstracklsathlckandmﬂ'
inuous line, Fig. 20.2 (a). The B-particle is much lesSS

lts track is, therefore. a thin and broken lnc.
Gamma rays are photons emitted In a wid-

. e s mee o -



't Gelger Counter ()’(‘

T .J

'-"* iger counlcr K:aoportablc device which Is wide-

br the de n of fonising particles or radia-
1g.20.3 sh its basic construction. It conslists of

inder one end of which is closed by an

metqlﬁy
ing cap. At the centre of the cap is fixed a stuf
_ axis of the cylinder. A thin mica
¢ closes the other end which also serves as e

wmdow l'or thc 'omsmg partleiea m‘E adla-

along the axis










Iayor In the uppc.r atm Sp erg Nw.. .
~with the modern pace of indus auzatIoa his

be depleted with other c%ﬁ'ncal vapors and
resulting In the increased C%p sity of ultraviolet
cachlng us. There might, ‘then, be an Increased
sof the incidence of sl% ancer in the human be.
-and animals which tha S €an cause,

- In addition to l)@%ltmvlolcl rays in the sunlight
are constantly exposed to other lonising radiations.
substancc@@ the earth contain atoms of the ra-

ive .spec Consequently, our bodies are all the
- a low level of background radlauons.

DOSES. Morcover. our food and drlnkmg waler a!sn
mdloael.lve atoms from whlch we recelve




evere lllness or death in a variety ol' mg

Jhe destrucuon of the componen@ he bone '
ich produces the blood corpuscles in the body, A
apps rently safe limit of exposué/ as been estab-

a subjcct called dos@aer' When exposure
radiation s unavoldable. it must never be allowed to
fthe safe limit. The -el of radiation exposure

open to qucstlon,g@aﬂablc evidence shows that
ure to the exten 0 to 100 times that from nat-
arces Is rar %?arml’ul :

Mct o&ﬂd!at!on Damagc

| reference has already been made to the

:&:sldcrablc damage can be caused by an lon-
radiation when It passes through matter. The dam-

.. m thc blologlcal organisms is of gnal Im-
C , for us. It Is malnly duc_to -the.




e Gjﬁllhe who}e argm Thm. w
ancer, (the rapid production of defectite com
w :ls or doses. Another effect
fhe ‘radiation sickness' characte
¢ ﬂm of body hair and so on;*
o d¢ y the components of the boaéﬁnarrow that pro-
; a 'b'lood cells, thus causing lé@(emla. the so called
| , ncer’. Radiation dam':l@\\?rom large doses may
qulck death. &

ﬁmn more disastro C:l)s- the effect of the radiation
nages the cells of @o reproductive organs of either
ge to the génes results in mutations which are
nl. ‘I‘h damage can be transmlttcd to gema-

es. The gﬂ'cct of radiation Including that of the
posure, Is a cause of great concern. For this rea-
of th -chﬁd-bcaﬂng age should be exposed to







_ undancc of eC'

the blackened

tic green tissue

1eir absence in the
ckened region of the

O
Q
(5@40.5.
haws the /ﬁQtribuuon of carbohydrates pro-
le% fom the absorbed carbon dioxide
o
lation Therapy and Diagnostics
fulness of x-rays In medical diagnosis s
1¢ rays can easlly pass through less
flesh and thc cra-cks or fractdrcs- of







P

nﬂmt but 1t may not be copn
ﬂltﬂmer cells may not be destroy
vays a likelthood of the recurrence

- 1"

0.9. Radlation Technliques in Other ‘i“a,

) . Chemical Reactlons lnduccd@?’ Radlations
’ A

Chemica! eflects produc A"y radiations are of
- great Imporfance. In gases, liquids and covalently bonded '
m the eflects of ion!slngx%dlauons can be attributed

i lhlﬁsi entirely to fonisaton or dissoclation of the mole-

; '_ s. Consequently K@cat variety of products may be
- obtained from orgae@ compounds by radiolysis Le. de-
~ cor ; position or d lation by exposure to radlations,

_I' -
=

_,,t_ Gascs&& hydrogen, carbon monoxide and car-
 dlo y be obtained by decomposition using ra-
1. Carbon dloxide and water molecules may synthe-
. presence of chlorophyll Into carbohydrates as In
synthesis By Induced chalin reactions many mﬂﬂ'

e.g styrene and ethylene mny Pﬁ"
and polyethylene

; i;l:.. -u_.: vt P .- _’.

R




to rmdloacme sou back
was first attributed to.na lural radi _'
the earth. The shielding of the dctecuon de- )
h thick walls of . could never elimir te

reover, by re@v!ng the detection device
'f'd metresé&'\ the ground. the effect in-
% of decreasing. The conclusion
of very high penetrating power is

arth from outer space. This radiation was,




tics, synthetic rubbers, synthetic

polyethylene, polystyrene. polyest
..' | |

s long chain of carbon
groups are attached. 2







tmosphere as long'
o C" atoms In plant-;













. O
000 g = 0.0685 slug X
14.59 kg =32.17 1b mass CO




nd Submultiples

Prefixes
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00 000 000 000 = 102
1 000000 000 =10’
1000000 =10°
B 1000 =10
100 = 10?
= 10 =10!
1 =10°
0.1 =10
© 0.01 =107
0.001 =103
0.000 001 =107

- 0.000 000 001 =1 -2<>f
00 0 2

tera

giga 2«\\:
mega , ©
kilo <

hecto

deka

L S—;

centi
milli
micro

S
8,

N

gs‘%—".

J
G
M
k
h




All rights reserved with the SINDH TEXTBOOK BOARD o
prepared and produced by the SINDH TEXTBOOK BOARD, Jamshoro Sin
onal Review Committee,

Reviewed and approved by the Nati | |
. " f Education, (Curriculum Wing) [slamabad.

Government of Pakistan, Ministry ©
Intermediate and Secondary

"~ prescribed as sole Textbook by _
Education, Hyderabad. Sukkur, erpy?khas, Lark’ana anfds_ -
for Higher Secondary Examination Karachi in the Province of Sindh.

o1,
<

Code No.111

Month & Year
of Publication

GUST 2017




