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man Effect: When astrong be

am of Vi&ib]l.‘ﬂruhrnviul .
o light isseRERRC ER S0 CHrections, The speetngm o the scattered fight 1o
athe 1o have the lines of lhu‘same frequencies as the ing o
ound . tines) and also certain weak lines of the cha
RVIVEL | of additional new lines i called Ram
| saxducti w. The Raman lines corresp

1 frequency side of the exciting line arecalled stokes line he lines on the
T I":‘;,igl" frequency side are called anti-spol
[ ! o
|

€s lines. The ang;
S, -stokes Ram
< are much weaker than stokes Raman lines, -
finws

| The displacement (in em™) of the lines are independent of (he
I jrequencics of the later. If an another light source with a different line-
i;-drum is used, then another Rama obtained for the same
attering, substance. However, the displacements from the exciting lines
ane the same. For different scattering substances, the displacements have
Bifferent magnitudes. Thus, the Raman displacements are the characteristic
of the scattering substance.

Pauli's exclusion principle : The electro

n lines are

. : ns in an atom are distributed
'1| i a defimite way among various shells and sub-shells, This distribution
. is governed by a principle given by Pauli in 1925. Th

| _

i |

is is called Payli's
exclusion principle. This states that no two clectrons in an atom €an exist in
the same quantum state. This concludes that no two electrons can have the
same set of the four quantum numbers. There are certain numbers whose
specification actually explains in detail configuration of the electrons in
the shell and sub-shell which are called quantum numbers. There are four
quantum numbers - principal quantum number

(n). Orbital or azimuthal
quantum number (1), spin quantum number (5) and magnetic quantum
number (m,),

Radioactivity : Radioactivity is in fact a chance djxng:y_bwm;y
Besguercl, a French scientist, In 1896 he found that a photographic plate

wrapped around three folds in the black paper was affected by a piece of

mineral uranium kept over it for some time. Some rays were thought to be
h emitted b gh the black paper

¥ the uranium piece which could pass throu

‘v ind subsequently affected the plate. Intensive research work were carried
ot by Becquerel, Madam Curie and Pierre Curie which confirmed that
this ¥pe of radiation was not only limited to uranium but a number of
Herelements Jike thorium, radium, polonium ete. and their salts also emit
*milar Penetraling radiations. Such elements are said to be radioactive and
! Maneous emission of the radiation is called radioactivity (natural).
ch SPontaneous invisible radiations also penetrate through the opaque

“bstances which ionise the gases and affects the photographic plates.
Wi“"’ Property associated with the emission of this types of penetratin;)g
tions are called radicactive rays or Becquerel rays (a, p and eyt

| w3y Was the first 1o suggest that this type of radiation is a result 0

I m‘nrm&licm

Rutherford
of a unstable nucleus to a more stable nuclEl:ls. 8
:."‘;l;&;:h © etfect of electric and magnetic fields on the radiation emitted by

‘oactive substances. He observed that the radiation has three
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o The disintegration occurs at random ;
s : in
\ (] o first is simply just a matter of chance. d which atom would
v The rate of disintegration of a particular subst

(i) Ehe THOT $OC - : ance (i.e, ny
gdiﬁintcgmlmp, per sec ond)atany instant is Proportional toth ‘mber of
s ent at that instant, e number
e &  atoms proset
{ e the pumber of atoms Pn':s‘wlll in a radivactive substance at any inat
*Q" I = AN be the number that disintegrates in a short interval it Tyhen T;:_
h“ . o oo e ; .
eate Of Jisintegration is it which is Proportional to N i.e.
%ﬁ IN ' where: A is called decav cons SR
- "" AN W I s @y constant. (—ve sign indicates et
1{,.‘1 o decay with time).
0 '
: = N o _Adr.
_ ~N’ . - N :
& On integration and simplification, N =N ¢
¢ . -
& m‘ “rl‘cn” ;\r“ - l]un‘\t‘(.f -0[ atoms in Nﬂ—l
the begining, -
i N = number of atoms al the g T N
P time [, =i —g
: S 2
This equation shows that the 3 3 y
t H H o (1]
3 number of atomsofa given rac-iumct ive _}:’s & -
,_a: substancedecreasesex ponentiallywith “ = N
i rime(i.e.morerapidlyatfirstandslowly Sﬂ .
of afterwards). This is called Rutherford- o 7

Soddy law of the radioactive decay.
Half life period : The atoms of
3 radioactive substance undergo continuous decay so that their number
’ goes on decreasing, The time-interval T in which the mass of a radioactive
whstance or the number of its atoms is reduced to half its initial value is

called the half-life period of that substance.
The half life period of a radioactive substance is constant, but it is
different for different substances.
As by Rutherford-Soddy law;
N = .\’_,r'”

where, 2 is the decay constant.

N
0
Now, let T be the half life period of any substance then N = =
N
5 .!, - t"‘J
ThUh > = Nﬂt #

= AT=log2 (.t= T)

- 7-'82 o069
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‘Scanned by CamScanner



Mhysles
169

o gmission oooars apontaneously and o

. a“"l'll W
syn by the physicalmeans such an change be npee

ded y
or
of pressure, (o P

\
.ham'"* ‘h mperature

disintegration oceurs at random  and w

o a0 1he . .
givat is smply just a matter of chanee,

hich atom would

£ =

\ (e
Jntepratt
) The ¥
s elininie
R ™ 1'-““«
the number atatoms present ina radioactive substance
AN e the number that disintegrates in a

Rl ate of disintegration of a particular 5
1 ating poer sovomd) al any insl

wil at that instant.

ubstance (i.e, number of
mbis proportional to the number

& =

3
0‘1 4“‘\“

NI
r o““l

atany instant )
short interval 4. Then the

- i s %ow 4
ot disinteprationis = =, which is proportional to N i.e.
'.

CEN AN wherer A ik called decay constant. (-ve sign indicates that

it i
s Jecay with time),

N A dl.
N

EH

On intepration and simplification, N« N g™
where, N, number of atoms in No |

the begining,.
N - number of atoms al the E T
time [, % . —i" .........
This  equation shows that the 8 2 N
sumber ol atoms ot a given radioactive 0 T —4-'-' ........ SRR
abstancedecreasesexponentially with Z & o) ee— - e,
imedi o morerapidlyatfirstand slowly =4 ; bl
atterwards), This is called Rutherford- ‘30 T ST ar 4}.
Saddy L of the radivactive decay. T
- me —»
Half life period : The atoms of
a radivactive substance undergo continuous decay so that their number
goes on decreasing,. The time-interval T in which the mass of a radioactive

substance or the number of its atoms is reduced to half its initial value is
called the halt-life period of that substance.

The halt life period of a radioactive substance is constant, but it is
difterent for different substances.

As by Rutherford-Soddy law;
‘v' : N\I '.‘)"

where, 2 is the decay constant.

N
Now, let T be the half life period of any substance then N = 3‘1

N
\ £
Thus .i! =N,¢ i
= KT = ‘ngrz Cot= T

= 7o 982 0693
A
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A —
7 z-lyf‘*ﬂ*ﬁ.

s nuc
1h (parent nucles)  (daughter nucleys)
oM — :.N" “ B+ 0.

e

alarlys
,_-'“‘ul-‘l P - »
. a“-rh,...u - Q‘Pﬂ-}‘ 3 ﬁ + D

cled having excess neutrons (high value of n/p ratio) are found t
’ (&)

Cpy B _emission.
1 -

j-decay * When a parent atom emits gamma rays, no charge i
e 35 these are neutral rays, sono change in mass nu;nber and agﬁ\::
lmmtq_‘r during -I-—dECa}r tﬂkes Pla(.‘e. In fact y-raysare flmmmagnetic PR
pu "« in the form of photon and its emission changes the nucleus

g eNCrBY A
h-:'; ;1 oxcited state (high energy state) to aless excited (lower energy state)

J“‘:‘ g
(it

«ate x - o
Theabove mecha_ms'm of radlo?ch\-e transformations (a, § and y-decays)
gl slled Soddy-Fajan's group displacement laws.
series : Practically all the natural radioactive elements lie
n the FANEE of atomic numbers from Z = 83 to Z = 92, The nuclei of these
ements are ua?sta'.ble and disintegrate by ejecting either an a-particle or a
‘;_P;ﬁid& By ejection of a, ﬂ-garhcles new atoms are formed and if these
soms have also unstable nuclei then further emission also takes place, until

5 stable nuclei is not to be found and a series of radioactive elements are

ohtained called radioactive series.
There are four radioactive series (UTAN)—
(i) Uranium Series : [n this series the parent element is uranium- s
. . e 92
snd theend product of this series after the the emission of six a-particles and
fivef-pa Aiclesisobtained as radium lead (,Pb*™)whichisind istinguishable
chemically from the ordinary lead and it is a stable isotope of the lead.

(ii) Thorium Series : The parent element of this series is Thorium -
T2, It goes through a series of transformations in many respects similar
s the uranium series and ends with a stable isotope of lead (sszm“).

(iii) Actinium Series : The parent element of this series is an isotope of
Uranium called Actino-Uranium- .num and its end productis againa stable
sotope of lead {SZP!P“’ ).
| (iv) Neptunium Series : With the
. cements (the elements of atomic number greater than 92 are called
. tansurenic elements), another radioactive series was traced out. This is
| “'“"d Neptunium series after its longest-lived member Neptunium. Its
origin is traced back to plutonium and it doesn't end in a stable isotope of

tad but in the stable isotope of Bismuth (,B™):
The activity Of‘

Activity of radioactive substance and its units :

m"‘ any radioactive material is the rateat which its consti men:;tom!

Mime rate. Thus if 4N be the number of atom? which disintegrate atl
interval di, the activity of the sample will be given Y

dN
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ﬁw negative signindicates that the number of atoms isd -
| " sing
m‘;hn. traditional unit of the activity is curie and 1 Curie (Ci 1'“
» L - 2 . * luh
isintegrations /second. -
dmAngannlhef unit of the activity is Rutherford ang 1 Ruthe tBing
gy - d le
disintegrations /secon ,_

Slefnit of the activity is the becquerel (Bq) and 1 becquere (b

disintegration /second. ;

Thus 1 Ci = 3.7 x 10" Bq. o .

Artificial radioactivity : The idea of arhﬁcn?l radmacu‘vgt}, was ¢
conceived by L. Curie and F. Juliot. Her}ce l._ Qur: & F, ]uli.ot Were aSsulrnu?
to be the real inventor of artificial radioactivity. The radioactiye elen,
in which natural disintegration of nucleus occurs are heavier elemep,
Rutherford took the attempt and became successful in making ; .
nucleusof ordinary nitrogen by the bombardment of fast moving . table
This phenomenon of making a stable nucleus into an un

the artificial means is called artificial radioactivity or ind
or man-made radioactivity.

Thus, when a nitrogen nucleus (7N“") is struck by an @-particle ( Hel),
a proton ( H Nis ejected leaving the recoiling oxygen nucleus ( aol?}- :

NM He 07 4 H

Nitrogen  a-particle Oxygen isotope  proton

Rutherford thereby transformed ordinary nitro
of oxygen. This was the first artifici

3

stable Nucleye
uced radioacy; Vity

A+ gl SOl .
Radio carbon is unstable and

decays it i : .
with half lifeofSﬁDUyears. Thecarbon-l}:lisﬂijy oS- Prestigiel (i

Nuclear sizes

: and ghj, . ;
sﬁ?pmﬁﬂ“‘ “Stablisheq &?n;a:;h :f i il
atnm.g' mvely'cha"ﬁ d repi o

e

; gion at the el

. nee dy ., centre which f the
highly ‘.‘“Ergetj: :lg Rutherforg S ime ma chis called nucleuso

Ny scatterin 1 ts ulsingn
i g experiments,
and ney trons ag the SCattering pa xcles, have
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3 to determine the size of the 73
Nucleys,
oy o o o AT S e
" the nuc ear l't‘EfL Thus, the electron 5 A Neutron interacts P
ation ?f lhefcl;argﬂ lrlt a nucleus angd ey m“‘-‘""‘ﬂ tells us y
wribution of the nuclear mass. These o - ing tells aboy
me of a ?uc!etfs is dlrecu). prop nﬁ;ﬂ;’;ﬁﬂmmm S us t
¢ in it, which is its mass number 4. o the number
Pﬂﬁm nuclear radius of any nucleys he

-~ e awill be prlopnrliona] WolA Rthen the volume wil| be4/3xR"

11.““;. R= Rﬂ A"‘.

The value of the constant R, is experiment e
R4 o m ally found which is given by

Ry 15 s
.re, the length 1077 m is describe
Her ' : ribed as 1 femtometer (fm) or 1 fe 0

GoR =R, A? =12 A3 fin, for the all nuclear radii. The rac
fom nucleus to nucleus but their order is of 107'% met&ﬁﬁ rfadi;s o
s atomic nuclei are assumed to be spherical. TR
packing fraction : The masses of the all atomic isotopes are very close
(o the whole numbers, bt.lt not exactly the whole numbers. The difference
cen the actual atomic mass M of an isotope and its mass number is
defined as the packing fraction P of the isotope.
Thus, P= M _',:*4

The pac'king fraction is positive for the isotopes of very low and very high
mass numbers and negative for the rest. It is zero for W i

Mass defect and Binding energy : The massesaf all the stable nuclei are
jess than the sum of the masses of their constituent particles (protons and
neutrons) in the free state. This means that when the protons and neutrons
combine to form a nucleus, a loss of mass results. The missing mass is
eleased in the form of energy when the nucleus is formed.

If Am be the missing mass in the formation of a nucleus, the energy
released AE will be given by Einstein’s mass energy equivalent relation;
AE = Amc’.

where, c¢ is the speed of light. . .

The missing mass (Am)is called the massdefectandilsenergy equwam
(AE) is called binding energy of the nucleus. Here AE t}rouici is thct:‘:tc o
energy that must be supplied to the nucleus to break into .:iils cm;n; —:kuthe
particles, More binding energy means t!‘lﬁ‘ energy require 1::ete-r ‘nf i
nucleus is larger. Thus binding energy 1= a measuring pars
stability of the nucleus.

Practical units for mass energy ¢q

mass of the fundamental (clementary) particles i,
terms of unified mass unit (1), defined as one twc‘

of the normal carbon atom (.C oy,
Also 1 u = 1.67 x 1077 kg.

givalence : In nuclear physics, the
s generally expressed in
1ith (1/12th) of the mass
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e I'- d by an electron in falling th

rerence of one Volr.
B Y = 1.6 % 10°" joule. »
m : alent energy for 1 unified mass unit is expresseq e

{ u= 931 MeV =9315 MeV. (exactly)
ion : In 1939 two German scientists Otto Ha},,,

N"d“r. Don f nuclear reaction. They f, Nangp

Strassman discovered a new type o . €Y foung twh
235y :

any uranium nucleus (,, U**)is bumbarf:ied withaneutron thep, then, hey
splits up into almost equal fragments with the release of SOme free
‘ nt of energy (about 200 MeV) per 7235 Ney
and tremendous amou - =~ Nucle;
a nuclear reaction is called nuclear fission. A

Thus, the process in which a heavy nucleus splits up into the tw
of nearly comparable masses with a tremendous release of energy an‘;nua:lﬂ

free neutrons is called nuclear fission,
One of the typical fission reaction is—

i

U4 = (vzu-"-%) == %Ba"“ + . Kr™ 4 31"+ AE (200 M V)
e

Inthe fission process Df!«rz U slow neu trons take partand the;
are not always barium and krypton, so many possible pairs of t I
: e

occur. The average numb
» er of neutrons i
s Ve which are release

T Prodycg

fragm
i enty

] Nuclear chain reaction 3
ff‘l_nhmgh each uranium atom and P e i
ission unfjcr the favoy rable
undergo fission and in turn epmis o I atoms of uranj

um o

rolesca. usamoy
eases nearly 2 x 107 1.: nt ofenergy. One gram of /235
a2

The rati of the

d"’"?Pfh'aranoe is call
chain reaction

and if k is greg

rate of prod "
uctio
ed the re -

Willnot be syyey. on factor (k). 1y 4 o

' chaj .
(a) Controljeg chaj - eaction is of two types

anwh. a : 21N r, s

Y an €a LA g
ENerpgry d . ba,anced ‘:tlo . A ﬁSQi

Jﬁ_‘ rl"c‘]l,-ud al’lner . =ion Chain re .

- Cﬂn be ¢ Wlth(}ut actlon wh'

] nntm”ed ; an ich proceeds

ex i
Plosion and in which the
ain reaction.

l.he main sources

e chain E'ea-ction takes

Py o }:e fission is used

St € Beneration of
16s of the world.
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W of the nuclear reactor .
fael : The elements undergoin s fis e
B Some common fuela are uranivin oy s Dy hor S
(oS and plutonium isotope Py o oPes U, 2 g

g - Moderators are used o slow
‘ﬂ"‘"m‘- h velocity range. Son down the emitted
a pave @ high Ve . POME common mod erators are

M r 11_:_’_____,_n-llium b:?r Alium  oxide and some Organi m
wﬂ, of neutrons is also called therma!iaam%gm‘d’ o
! 4] Loy T m—— e -

e
i

‘QLO-J"{-E— fas A Des| T?-’::‘;,_l -%’:

' CW““"Amhm removes the tremendous amount of heat devel
il =" he reactor core. Through a heat exchanger, (he coolant t of
".,ddt' S secondary lhmtm.jll__s}-stem of the reactor. Wekssrme e LS iers
% lten metals elc. are used as coolants,
") Control rods : The control rods are used in initiating and stopping the
(iv ngclefn_r reactor. Due to large ab T

ucledr . rea
.‘ﬁﬁnn - e o et P - comnt D TN
o= are mnserted in th actor ——P TOdS.
When control rods ; € reactor oSO faia
neutrons and the chain reaction ceases, the

ing
“';‘:‘ diation pmt?ct_i\re ar.rangemen'l tIn a nuclear reactor large amount
of F.mu-aling radtahf:m_fs like y-rays in addition to the neutrons are also
F.erated- These radiations pose a danger to the technici ans working
and the reactor. Hence a reactor is always surrounded by a thick shield
in the form of concrete wall many meters thick (lined with lead) to absorb
shese radiations and prevent them from the leakage to the adjacent areas.

ssion reactions (31'_ th

and Doron rods ;

unit, they a

Types of fission reactors :
(i) Homogenous and Heterogeneous reactors : Basically both are fission
mactors but in homogeneous type, fuel and moderator are mixed to form
amixture, while in heterogeneous type fuel and moderator are separately

arried out in the steel tubes.
(ii) Fast breeder reactors : A nuclear reactor that breeds (produces) more

fissile material than it consumes is called breeder reactor. These reactors

are much more economical than other type of reactors as they consume
aw fuel like Th™ and U, , TH* is not fissionable but through a fast

)
breeder reactor it is converted to U** which is a very good nuclear fuel.
Similarly U™ is converted to Pt (Plutonium) which is very useful
‘onable material. Owing to a very high temperature about 9000°C in

the core, a molten metal is used as coolant,
(bj Uncontrolled or Explosive chain reaction : A nuclear chain
;:‘h"“ in which fission neutrons keep on increasing until the whole of
_ﬁsﬂonable material is consumed is known as explosive or uncontrolled

i reactin,
Sud".'.macﬁon proceeds very quickly with theliberationof huge amount
In a short time. An atom bomb works on this principle and itis

lexample of the uncontrolled /explosive fission.
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o two or more light Nucle; .
usion : When S Mgy,
Nuclear i -fused together to form a single Nucleys, g, '318 Wiy, -
high 5pt‘t‘tli-‘:‘: fusion. The mass of the product Nucleyg is k‘sﬂ 5 e, ato™ i
called nuc ": of the nuclei which are fused. The 105t mase is m,h‘“ the h.'g;n”
i IMaAsses . : My, s
‘:: ::1. ;fhich is released in the form Ey. "'14»1,_' '::e funt
energ ” ; ion i .
The gy *“‘f}"“r sy fusmn .reachon '523{4‘6 Mev Whld‘ Is l'ﬂu as . ﬂ
s than energy released in the fission of a {/2¥ Nucleus Which jg " ™, will
less than ene |29 fusi . k 3 jon
MeV. But this doesn't mean that the S10N s a weaker energ,, Oy, Fus .
the Ginston The number of deutrons ( reactants of the fus:?n "action, u:h* and :—.
; of heavy hvdrogen is much larger than lho? numbel; z:’ U™ Nuclej i Ena..: nt": di
uranium. Thus, the energy output per “nit mass o P Materia Uy, rotor
15 much more in the case of fusion of the light nuclej than in the cas‘-‘ﬂh}; Fn potl
Hssion of ht'a\‘}' nucles. fl"he st
L The process responsible for the solar energy is the f usion of ﬁBhl Mgl the M-
and here jour hydrogen nuclei tuse together directly 1o form 4 Bl sun he
ﬂ nucleus, years:
W' = et 42 894 2y 4 ap (24.6 MeV) Fl
The fusion Process is very difficult to €arry out, as the nuclei to pe nature
AN positively chay wed, so they will repel one another strongly. Hen . pbut lat
i B ! p Bly. Hence i,
must by Iwclughi very close together nol ()I‘If}’ b}‘ the high Pressure blﬂﬂm of lon
with high kinetic nergies of aboyy 0.1 Mev and for jt temperature of the C““e"d.
! order ot 10 kel s required. Sych high tem Peratures are available on the subste
SUN and sgors U varth fusjon may be produced by exploding a Nuclear Tl
fsvion bomby, Thus, 5 very high eMperature i« needed for the fusion of sulph
n:“ h-.l‘ g ;;r--« —cii i'""jd athermg uclear reaction and the corres whick
} :1: :r:t:.}: ;‘I :1:.”-:“ mn;’c.-:r “hergy. Also at the tem Perature of 10°K fusion it abs:
. ol (8 L " o = # .
HeEstnpped and :]: ::1 :‘:l:::‘:‘ '”‘U“_' - bﬁ'Cﬂmn‘ o and Ehe e s
e Hongwith the Nuclei, thege Materialy behave like an jonised decor
s Which is call Fltsma (foypp State of Matter) P
Plasmg, mnfinvmml and ¢g : -
whichcag " plaam: Mn“t}::l If:yon: There is g, Material container subst
Beld ot Ury i-ll]:" m.:p:mtudv m‘nl.'l:' :I‘:i’) ul n illlf.‘l"natfng Magnetic “ght'
of Lo (TLS --,t.ll‘r._f II"I‘JIIn" 15 u\i'd- l ‘.n‘ ;';St‘.‘. mugﬂ ampl‘l'(‘ l.i'l.lrh.-nf and |[ emit
--lupnfuuu'hm.-, developed firstly b, ﬁFl‘r;“ a"[];c-a'n‘ ¢ Confined. The torus- longg
.-u.—m.mm: MARNClc field repels the Plam::f SSR g Called tokamak_Such and |
Tty wonhined 1o the CENtre of the “; t‘ TOm the Side and compels it On }
By such m ey (Vessal)
CONECER methid, dogry and MY Othe ; mn'l]
o Sonikie NNt fon. rds the . er dllurﬂaﬁ\:{. —— h
| 1 thi llll’ln."t”n of ““-“"v. lht”' Pdl
o .H’I’u‘!f Ilh'll e iy hae nu\‘l;“]r Lisg ' ' ]
HCiear buy) of e tusion fog s S1on reactors was :
LLTTTIN B Lane) Aoy "'-"hl.'g MV ks j Calciy
lound by, MY 10 the i AN O g Thys Vi ah-r(l),(')}whl('h in .-
Fies Caily Sorted ongg I thy !u“.m n-.]([“h h‘,t.‘;.nt aﬂ'"". t'rcl:isisnmld “ ..
nd dowy |, TNl actiyv e are B on in this rt. upvmlin‘. The research P‘uI‘F
B lear g, Mactog has prrh.:;u. by dlu,,g,“.d ond 5 Pmlntv;w-oi Need
Put it 45 v 4, b ¢ MM - 'dbri("“"d by France Blazy
Unmnlm!!rdﬂ tplmivefusmn "5'&‘“.'“( nby Work, H
- . ; ,r . - - i .
O nuclear fusion and it s APProximagey 1000 Lt mur:“ﬂihuprma le f"'!stl

Werfy) than Q.bh‘
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qioning of & hydrogen bomb, an atom DOMb (fission e
the primer. The hydrogen bomb has no limitation like ,tm:““‘b)k_ﬂ
as l: explﬂde unless it is ignited as uncontrolled nuclear and jt
will 1€ .ource of stellar e o fission.
s the source of stellar energy (i.e. the enerpy releas -
M‘:;a::)_ The temperature of the sun's core is B\}c:—;h:;;? ::d“m

sing the four hydrogen nuclei into hel
rs by fusing | ' ; o helium. Although th
otf“di fferent processes by which reactions occur in the stell ur%hon d'i‘”}‘“:

-
o &

A5, o le and a carbon-ni
o _proton cycle i nitrogen cycle. But the energy released
, LY ’ull:i:t';‘ Fh-i‘ cases comes oul to be the same (about 24 6 MeV). &
the,, in cun is radiating energy at the rate of 10* | sec.™'. Thus, the loss of
a h[.lb': e “‘wﬂcr occurrence from tl;f sun is 4 x 10° tonnes per second. But the
;m has a very large mass (10" kg) which will continue for several billion
years.

o " Fluorescence : There are various types of substances occurring in our
and on a few of them if a ultraviolet light of smaller wavelength

;Cue% :::‘::rg*"’ frequency incidents, then it is absorbed by them and emit a light
tajg f longer wavelength (shorter frequency) this incident or phenomenon is
.‘-' Of :-allt' d fluorescence and the corresponding substances are called fluorescent
gt substances .
o leay The examples of fluorescent substances are fluorspar, petrol, quinine
on lphate, uranium oxide etc. To detect X-rays we use barium platino cyanide
',nding “-lhich is a sensitive fluorescent substance on passing X-rays, through which
Uiy, o hsal:bs the X-rays and emits green light. Today in tube-light, the inner
tron 2‘: ting of fluorescent substances are laminated to get a fascinating and
Mised Jecorative flavour of the light.

: Phosphorescence : As from the basic charactr_cristic c?f. ﬂuuresc'ence,
- substances which emit light until they are in absorbing position of suitable
etic light of lower wavelength. But there are alsosome substfm_ces which notonly
dif emit the incident light at glance but is also remain emitting for some more

b longertime, even whileitsincidenceisstopped. Thisiscalled phosphorescence
i and the corresponding substances are called phosphorescent substances.
" On heating, the ability and quality of the phosphorescent substance is

completely destroyed. . |
th The examples of the phosphorescent substances are zinc s.ulphldeé
- calcium sulphide, barium sulphide etc. Today in the needle o watche's o
h in various hoarding boards employed for the advertising and “‘“ﬂﬁ:ng
d purposes the lamination of the phosphorescent substances are u.S-ed: zﬁe
"' needles and hoarding boards absorb sunlight in the day and shine in very
3 glazy and fascinating way in the night. e o
-Sdperconductivity : The phenomenon of superconducl:r:\l’:nta“y
firstly invented in 1911 by a Dutch physicist K. Onnes. He eJ:ipe mpounds
observed that the electrical resi.stance of some metals, alloys agcl:;?\' a certain
suddenly to zero when the specimen is cooled down
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called transition temperature (T,.). This phenomenon jg
::;cpgr:‘c;’:ch vity and the specimen cooled down is called Supe,mndm
He also observed that resistance of the mercury van.:ishes completely ata o
The critical (transition) temperature (7. bek?“c which a material ung,

a transition from a state of normal conductivity to a superm“dutﬁﬁty
different for different materials. The normal good conductors like ¢, is
Au, Li, Na, K ete. do not exhibit the phenomenon of superconductivip, .. >
at more and more lower temperature. Thus, these are called norma) Metay,
This implies that in general not all materials are superconducting, :

Since the superconducting state of a material is characterised by the 26,
electrical resistance even in the absence of an applied voltage and the
can persist for years without any detectable decay. A bulk supercong,, iy
in a weak magnetic field acts like a perfect diamagnet with zero Magnet
fiold into the interior. If a super conducting material is kept in a mgaq
field and then cooled down below its eritical (transition) temperature (T Ve
expels all the originally present magnetic flux fromitsinterior and it iSCaiL;d
Meissner effect. In fact this phenomenon was observed by W. Meissner and
R. Ochsenfeld in 1933,

Also scientists from all over the world have been trying to devel
the new materials that are superconducting at high temperatures, A bm?li
through in this regard come into existence when a hot superconductg
was obtained in 1986. When Karl Alex Muller of IBM’S Zurich Lab

a substance of metallic oxide of lanthanum-barium-copper called ceramie
that lost its electrical resistance at 30 K and it was called a hot superconducto,
In 1987 the value of transition temperature (T'c} raised up to about 90 K when
Paul Chu and his team discovered a ceramic copper-oxide superconductar,
called cuprate consisting of Yttrium, barium and copper oxide.

Applications

(i) Large scale application of superconductor are in the transmission

. of power. The cables made from superconductors can save 30 to 40 percent

power which is lost the conventional system of transmission. The solenoid

of a superconductor can trap a large amount of electrical energy endlessly
within itself.

(ii) Extremely sophisticated electronic devices such as Magnetic
Resonance Imaging (MRI) scanners, superconducting Quantum
Interference Devices (SQUIDs) etc. are today utilised frequently. |
Theory of relativity

Michelson-Morley Experiment : According to the wave theory of light
a light source sets up a disturbance transporting in all directions through?
hypothetical medium called etherwhich fills up all the space and penetralés
inside all the matter. But the assumption of ether created a pri::ml::lr:!:l’i.D“"‘i
ether remain stationary in space when material bodies (including eaﬁh,
moveinitor isitdragged alongwith the moving bodies? But the observatio?
of the aberration of light from the stars had indicated that the ether b
be stationary in space, there is a relative motion between the body and e
ether. A number of experiments were performed to detect a relative e o
between the earth and the ether, Michelson-Morely experiment 15 oné
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Micheison-Morely by theirexperimen o
- [ )
oo ‘hrough ether is meaningless and it (ether) mulzdnun:.l:he motion of the
Ctbe experimentally

al thmw’i‘ym_&explégﬁmﬁﬂw@
h%wg of I.'l‘_l}'.‘ii(.‘ﬁ hm,re the Wm‘m“
WiINg with a constant velocity relative 1o one :lnmh.l

T iple of relativity. This postulate also 505l hL
P;I::*p: of the universal reference frame, s e

i 2 wd of light in free s :

i) The specec ‘50 ee space is the same | "

{ reference. This is called principle of cﬂ;ﬁ:ﬂ‘;‘:? :i“t ‘:I:I.\ mc:it:a:
Al : Speed o

from the result of Michelsﬂn-prvc!m._qy

ini.'fliﬂl frames
T. This is called
ﬂt’ﬁ(‘n(’lﬁ' of any

'fﬂn“‘ﬂ i"f '
" yt. This postulate follows direectly
aht. 3

t—ﬁ!‘”"“‘"" ‘
An Inertial frame of reference : Any

| ; Space-time rectangular ¢
edinate system in which a body totally finds itself in rest anf\.vhcmti:

called an ino.rlial frame of reference. The Newton's laws of motion are
dofined in this frame.
But if a body is not to be found to remain in the rest position or be in
mation, then the frame of rgference is called non-inertial, In non-inertial
frame Newton's laws of motion are not defined and applicable,
VIL Electronics
The area of electronics has become very extensive in which broad
and various cleclmni‘c dleviceﬁ are frequ.nenﬂy operative and through it
agriculture, communication, 'mcd:cal sciences, defence, ?ndustry, space
research, engineering, education etc are extensively studied. During the
earlv time under the electronics vacuum tube diodes and triodes were used
and that's why the equipments earlier than the nineteenth century like larger
radiogrames etc. were noisy and incnnvenient_. Afterwards these vacuum
tubes were replaced and discarded by the semi conductors and transistors
and now solid stale electronic devices have bogq fabricated and designed
whichare compact, cheapest, convenient and efhcxent._l*fnw apart fmrnlthe:fee
solid state electronic devices, Integrated circuits are L}t:llsed ‘as’mlcmchlps'm
the microprocessors an d compulters and are studied in the digital electronics
ment.
- Thermionic emission : Whenever a metallic wire or filament is heated
strongly in vacuum then electrons start to emit anc_l tl?ese.electr?;slirt' “t;?::i
thermions, while the phenomenon of ele"clmn.en‘.nssmn ?s.ca‘ll;... : :‘ \:;1 s
emission, The phenomenon of thermionic emission was ?lrbt‘.}‘ 1 .
Thomas Alva Edison in 1884. The vacuum tube d..'f’d“’ _m;c"jw' Fﬁnﬂ aclmm‘;
had been fabriCaL‘-’Qﬁﬂ_u—“'—Pfi“dEh-l“f ‘her“ﬁlw—f——w'? “dL .-:thode
are also obtained by thermionic emission in the x-rays tube anci
i t‘.lbc' . . ccated a device In which two
Diode valve : In 1904 Fleming fabricated Tlindrical glass valve
tlectrodes—a cathode and an anode were inscrlled in c: Ct}* I:erile hode acts
Which was fully evacuated. Here anode acts like “_E iliti\mugh apin. In this
ikea filament and both are kept separate and attac ﬁ ating the plate (made
Valve filament is made from metallic wire and on he




o =

i e s e
0 the cathode. le'P“"'hé.-.‘; +ve potentia ill:--i:i cgl:nplem “ Plagy
S "“Ri““' mu?d:vlhl' P]a'u- and a ‘-::‘i(l-:e [,';lu‘!lf.‘ i ﬁlarn"- Son
the nll!cuxtr;!‘_r]l:t;::':":‘;:":i a current flows fro ‘
. ¢ andad i ‘ ;
m%':" N S d as rectifier lhmuf,h which an altemalmg u
*valves are used a Y | -
la.c : ::‘:::,nq-rtnl intoa d.;._t:::;-; :‘:){rvsl a USA based ‘5:?:;15; fabri
= Dr Lee I : ;
vice which was smiiar o the diode ""i?iifi?iﬁ ifinad
dl ‘t‘::; ’r‘:lr::-ltt! :-.:::ﬁri grid W"T ﬁ:il*:d:::;ll:»; J.zhr;- thermionic emissigy, in
— dectrode is attached to s ralve. Thus ther{'aml
“:1 121‘::::;11‘:.,::: 1::1?;1:[11')1::!1' it if‘c“':{‘:!ﬂlcl'r::::llj; :nd this valve g ulilli.":;
:"h‘-‘"' ﬂ"*"-“‘ (plate. filament, ’;:m” e ‘.:n:lulalnr. transmitter and detector
in the form of amplitier, oscillator, n st solidmaisinbass elec[n-ml
Semi-conductor: A q-ml-fm?duc‘lnri;u.“-‘r s ety -
resastivity as higher than that of 1 -l'“-?:\« e o it et
msulator. Typical values of the I‘l_‘..'-lhlI:r o ks e
0" e 1 ohm - meter al ﬂ‘f?l;‘ t;TrE;‘:C in tcmpcmturﬁ over a Pal'tit‘ular
semi-comductor dl't‘ﬂ'.l!.wl"ﬁ ‘1.\. l: 'l. l_ ,(.if;(- i = Semi.canduunn
h-ml'n-g.nlurv = Fangye which l'w the 3[&'. e b/ boen b foras%i.
The relation between the resistance R and absolute pe
conductor is given by

h anoy
lﬂde Val Ve

of 3

[

ReAeT . where the A, B are

Mhus a semi-conductor has a negative tumpcralurL:

AViour is contrary to that of a metallic conductor f¢
Increases with the rise of temperature, At ordinary te
seam-conductor has very small conductivity

5 called intrinsic wmi-conductor, At K

Pure torm and behave like insuy|

semioenductor can be inere
Amount of suta
I dL!‘"F\‘d to
g Tedsg~

Constants

coefficient and this
r which resistance
MpPerature the pyre
Y and this semi-conductor
all the S¢mi-conductors are in
ators. But the electrical conductivity of 5

ased by a Jarge value by addition of a ‘small
bleimpy rity called doping, Usually

it 1 atom of an impurity
¥ pure (intrinsic) emi-conductor of 10" atoms, s conductivity
16 times ang this semi-condyctor

is called Impure or extrinsic
m-condyeg, ’r
Broad), there are

BIEY 40 (5h) in the
s.ulldu(lt L
falyry,

Iwh

dlr (L l‘lt'nl!.'
Ir Crystalline
« and §; are

nts, silic
form which
the Most w

on (Si) Ge rme

nium (Ge) and
are exte

nsively used as semi-

But ¢

il idely used Semi-conductors in the
BTy umdmlur qu:ll: “‘;h.l'l:udn g dl“'il‘t‘h- Th&"ﬂ' SV L0 e
'Llﬂ(.\ ] t't;("‘ﬁ !’}rl;a b3
Extring = U9 ternary alloys etc,
‘ AS from carljer discussion
Felectrie

A pure semi-
made impure
This impure
tor. But the doping of the

City and that's why it s

1Y by doping IMpurity,
nsic sunu-cunduc ¢

Ypes of impurity.
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" &upp]-""“; s two types of ex i : L
a . are ypes trinsic se
'.'::’!:f :}‘.":"’t::r ':::: ,:r":!u impurity mixed up, - onducton, depending upon
ied o ""*(-ﬂ[‘“!. i .u:' i semi"f:'ol‘ldl.lﬂﬂl' 1 If_a.Pt'nlanlonl elemeny ( ‘
m‘"*‘d th,. ,I._.q ‘Jn‘““"‘" arsenic, -ll;lltl:'l:m_\: eI is dopped of mixed ip :_'T'P'-'ﬂl}*_l like
1 fﬂdm i, e ,’}““3..“_,.“? RUECHEND. <8 X P’Lﬁlavalcng 'MPpurity form, a c“ c.md %, then
“ny r"n e e eloetron hi"_‘f"?eﬁ r‘m e due 10 which (Phﬂm::;'“m' hond
na lin hh ,nh| s enerRy !n ‘-}:HIT ;Uﬂmﬂll'l:n- Thus electmn be('umcg free E;:;?‘.“nﬁ a
8oy, N e coneduction -Id': mms a # V'Tlnn“' band. Such smni-ctmduﬂ::rgmﬂ
i, i l-l‘l't' VP .;n‘d v ‘—’t I 2 ‘: ca Qd majority charge carriers and s
o b, A s electrons are supplied by the impurity (Pentavalent) so imou -
hl(‘h any, - ‘urh‘* donor impurity. Also du? s l]:n‘.’ release of electrons from thep: TI“\' =
Vg, th, “Ii}(' | yacancy is created and itis filled by the another electrons an; ':;’\(l*
NisSion Yaly, h'niv (positive charge carrier) is created which is also respondent for :E:
e ane t'}r:"‘? | nductivity. These ho'les rm catled minority charge carriers for "-type
s uy Poe ;-nu-mndunor. Bul.m er all, n-type semi-conductor is a neutral crystal.
J""-"l“tu,"w (i) p-type _r.gu:n-condu;:forq :‘lf a lri»talent element {impurny) like
™ Clecyy, ndium boron. _g;al]lum ;:;__Ia :J T"}m;:‘ ete, is d“PP“d or mixed in Ge and
tha o u. then three va ﬂ::ﬁ:m of“(]:‘a ” p ;'o lrl‘valenl IMpurity form a covalent
L3 hk"t‘\‘u: " pond and from an& thus four cm:‘ale ftﬂgtl':‘iﬂ ll“m‘ ecomes availsble for -
tance 0!‘“ s a!l: triv:;len! atom anr: nnl e to an electron
panu_u'l . .“uil..h:ht}"mfl E'd - o Y covalent bond of Ge or Si breaks and
Oy dar Jvacaney is cwart‘e' : asa ; ctposl ive HJI?). Due to large hwles creation and
O 2 s or it« conduction these condu ors are called p-type semi-conductor. Since
Se'm clectrons are accepted by the trivalent impurity and mainly conductivity
i done by the holes, that's why such impurity is called acceptor impurity
and holes are majority charge carriers for p-type semi-conductors Alsa
ants wme electrons become available and are respondent for a few conduction
and thy s called minority charge carrier but over all p-type cryvstal (semi-conductor)
“h—‘tamt' 1 also neutral.
e pure pr-junction or semi-conductor diode : Pure or impure semi-conductors
iductor are bilateral electronic equipment through which the current flows in either
are in direction with equal magnitude. Although if in a semi-conductor there
v oof a “usts a p-tvpe region on one side and a n-type region on the another side
small then the semi-conductor becomes unilateral and the current flows easily
2urity monly one direction. The specific location in the semiconductor where
tivity the region changes from p-type to n-type (the lattice structure remaining
rinsic ‘atinuous) is called a pn-junction. The semi-conductor containing a pn-
tnction is called semiconductor diode.
and A prjunction is not the interface between the two pieces of the semi-
emi “mductor of the opposite types pressed together. It is a single piece of
1 the “Miconductor crystal having an excess of donor impurities into one 5}dr:.
o :“'j Ul acceptor impurities into the other. By four methods, pn-junctions
o - lt.m. The thickness of the pn-junction is of the 5t
e ard biased and Reversed biased pn-junction :
he

N

oy
! "inal f the

is connected with the pﬂsl::t

- a "‘
battery and a n-type crystal is mnnected. mfllli'l tl‘liigii gl
battery, then it is said to be in forward biased pos

IFin 4 Prrjunction, a p-type crystal

Ming) of the
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s
b
= sueam.

1 field E.
- ion of an externa

etion due to the creation

on due o

B;ztter}' i

: ¥
7| H L —_ Reversed Biaseq
Forward Bias

if i junction a p-type crystal is Connelclted (ﬂu;';h‘éd) w
Butifin a prj he battery and a n-type crysta Is conn -ed (attay,
negalive tenpfnaloft ‘ﬁa] il battery, then it is said to be in the reve
u.'i:h the po':ltwea:::;ﬂ:t thii position only very smal! amount f Freny
gziﬂiﬁ)ﬁl&t minority charge carriers through the Junction,
| %Ppﬁmhgh"‘:i:: ﬁ::-:;:: :il;::(:me of any external volt:;lge applied ACrngg
(@ Astf.);e there is No current in the diode, Under Ihl.S condltfon a fey
21;::::: i'll*:ar;;e-carri;?rs (holes in p-r_cgiop and ff'le_ctr(;ns mnn ‘1"'_3'8'9“) ha\re
sufficient energy to move across the !Uﬂ(‘tli‘.}n df;':,plte t 1'9 UppOS;r:g INterny)
field and form a forward current. This current IS h‘owg» er exa_ct ¥ balan
by the reverse current formed by the flow o_f minority L‘.c‘lrri.ﬁ'rs (electrop
in P-region and holes in n-region) across the junction 'wl_uch Is SUpporteq
by the internal field. The net current is thys zero, this is th

€ action of ,
rectification. Thereby Pr-junction acts like 4 rectifier j
current (a.c.) is cony

0 a direct Current (d.c,),
(iilA‘saZm'erdinde'W i

4 reverse biased condition

then it acts Jike az age range and i IS used as 3
voltage stabliser.

(iii) Ag 5 Tunnel gjoge

(Pr-junction diode) which mak

diode is a semi-conductor device
€5 use of the

2 quantum mechanical
r Pe€netration, [yie a pn-juncﬁon-wfj;dj,'
- . vily dopped Semi-cond uctor - —
liv) As 4 Photg
tical s

c“"d“F"“ : A photo onductor js a device that detects
. %fwnauchw
“adm Phide (Cagy qony.
M iMoo e
hoto

: Ng a small amount
Y on itg Sensitive Surface

_ € Curreny i
Ncident light,
reells are s

- When 3 light falls
N the circuit increases

dining ustry, phomgraph)’“"d

only useqd cell is the cadmium
is excellent]y sensitive in the
A Selenjy, cell js o mony (1 5b) cell is used
Hode s 5 4 tion ».. PaTticular Y sensitive in }he
: Ec;(m YPe photg “Onductor having
S0lar cell js 5 u k-: Pe photo Conductiye cell.

Tm~conductordevice n-junction)
Cectly inge the elocty: s,
B A

trical €nergy and it is
€ Commercial solar

el whigh,
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" Al l"‘ mall mass ot the solar batterjey oo s

: is Used |
4 here automatic i S I8 neeg . 'M Space £y
Ny ame "t  fecns bl ph
-..".‘. 1‘.;».1““5‘0“ Transistor or Fipuln -n'ina.i.l pt l'\tm-slnpped
3 ,ﬂ‘: .jus‘“"' device f..'ﬂl'ISISting of two Pﬂ—w : A juncunn tr )
M ward bias and another yngerstions placed paep 07 1 a
sl R "npn'i'm“i"" offers Tesistance T m"“m‘“
I - w.l'd resistance. Also in junction "aﬂSistow e 3 mverﬁ@-ia ft)I‘Ward.
) ,hr&!‘—?ﬁﬁ' significant role and thay's rff:s
With , ™o and itis a solid state e ic conna) 1t is alsg EEH&"—%?PI}EY
fm.g,,_. he s ch point contact transistor wag firstly ; i i
Tevg, : ) ::,lulter Brattain in 1948. But these transiig ‘Rvented by ohn Bard
(‘u,%d ™ om in their fabrication. Also these = Ors were found tq have:,n
t ,«n! locked larger power gain. Thus, 5 mgg;i:iﬂbeelectrically nois;
A roach was taken for its commercial fabricatio and comprehensiye
1"""034. i.l:ckeh' in 1951. Tht{s, on the. commercial Ievel"!and design by William
14 fo, wpolar junction transistor was William Shockely :t real inventor of the
1) ha“. = dified m—hnif;ues of its fabrication and des‘gn‘u'\g h;’:sﬁent sOome more
Wemn,, 1nd these techniques are zone refining, diffusion, epitaxi hl een developed
ANgey tead, o0 implantation etc. P beam-
*Ctrg The junction transistor is of two ty ;
"’"Pc;' mnsislor! YPeS—pnp transistor and npn
hof 5 transistor : [t consists of a in ol
: pnp very thin slice of -t .
ing andwiched between l_'sm.-;t_ll block of p-type semi-ct::«r1)«.:1‘:‘::tsc'f:[l !!‘Icwo"‘ductm;
dice is called base, while the left and right bloc B i
tion ot 5 ks are called emitter and
as a

Emitter Base Collector

| 4 2 Wi
e
cal E d ; P e
ich B B
" pnp transistor (symbol)
= The emitter 1s given a positive potential, while the collector is given
. 4 negative potential with respect to base. Thus the emitter-base (p—n)
: Wlf)n is unfier forward-bias (low resistance), while the base-collector
- "¢} junction is under reverse-bias (high resistance).
und"P_ﬂ transistor : It consists of a thin slice of p-type semi-conductor
ﬂnm“’lfh!!t? between two small blocks of n-type. In this transistor the
pote *T15 given a negative potential, while the collector is given a positive
i "‘;"" with respect to the base. Again the emitter-base (n-p) junction is
ry “rlorward bias, while the base-collector (p-n) junction is under reverse-
Emitter Base Collector E C
4
¥ ¥
C
B npn transistor (symbol)
.
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3 bipolar junction Pn -
ing position fﬂfe"i?;mnt (1) + collector Current (. Rr
Kyt = Base ' : N
_ itter current U,)c-'- Baof configuration for the working of o
< : es
" There are three mo s

T;nmr as given he,g::,'-.}'jgurﬂlﬁm-
base ; 't
")gommf:z emitter.confi guraul?é; o n
g))c:;‘:mgn collector C'i;n:].-‘:’j“;fe ct Transistor (FE7) . 5 Figlg Eit
ror Fi : Foms v =
Unipo'{r r;:::: -:iz::ni-mnducmr electf‘onjf de‘”f;? T l‘"_d't the o, e‘:
Tmmisw: {: ﬁ lhr:: variation of an electric ﬁeltd ;l: tl':i Cﬂ”’";:i out b\, the
i-'.i“n-'ml-'}.,. TRe CArriers only. Like a vacuum -U”»_ Fgiely “- a Unipg :
wgrm rdevice. There are two types o : ]S id S:; "Nsistors.
» vie i p ) " =] o 3
" I(;i Effect transistor (JFET) and Metal-Ox; 2 m"m"dllctm
Junction Fie % "(MOSFETD There aretwo CIESSES[){JFETS-—N_
Field Effect Transistor' (MOSFET). ;

1‘ a i m a '} J' MIH
] i ; F r E‘?‘ j-. ol Vi

-L0ntro] th,
large collector-current. That's why bipolarJunction *ansistor is 4 "

controlled device. Also FET is less neisy than a hip_olar tra‘nSiStor SO it ;
frequently used in Fpf (Frequency Modulated) radio. FE 75 hav
Size and longer Tifc. Hence, a large number of them a
in the Integrated Cj reuits (10), while bi
range of choice which are

€ Sma|le,
re incorporated today
polars are cheaper and offer 3 |5 or
used in the discrete circuits (digital ElECfmnicsj.
g ion of sistors : Almost all the solid state electronjc
confrol devices are made from the bipolar or unipolar Junction transistors.
ome electronic devices which use junction transistors directly are pPower
amplifiers, voltage amplifiers, oscillators, mog ulators e,

Also some FET: are specially used ag switche
a phase-shiftor i1y the oscillator circuit and a¢
(VI'R) which js used in an attenuator circujt
circuit efc.

S in the
a Voltag
, an

digital cirey; ts, as
€ Variable Resistor

Automatic £ain control
Modem electronije devices

) Cathoge Ray Oscilloscq
(CRO) is one of the most
Pplications, A cathode

cnmpunL-n!sh-mrhnde ray tubg

: 1 © horizonty) a
Power SUPPly circyuiis ele,
Both the

Pe (CRO) .

idely used dey;

Ray Oscilloscope
Fay osgj

arge number of
fullnwing main
tage amplifiers,

— can be Measyred throyeh a CRO and it is

falt: ‘lwmnmﬂ'idnﬂ

f ol t‘ﬂﬂ“lin f“r‘”"f “QUipmengg. It is used also

and g o i;f'ﬂ 10 in the Ndustries to study
CRO ;e -wl the na

. dicator diagrams of the internal
Used | o

Ny ¢l Ay > » Sth
9 Micyg Second. 8 an extremely

Sty inventeq 11923 by John L. Baird
Werg dre tran 3

SMitted jn the form of
Sl TCSonance 'Oom any suitable
Nes ang lmt:nt.c.g,.‘.,':,}“j :

Of Mavine akiase
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-' h’%‘ofm‘hmmw B -
on the television screen, TPitied m%iﬂ!ﬁrm ‘

@160 poscope : conoscope transforms the

. Scatte
ofﬁn}"’bi‘ﬂn intoan ulu‘tmnmgnelic wav Sowada

Bht wave of the

Fic.ni ' m“ ; Jdistances and |:l.?ccs by an amplified :1‘:‘111521::::&;2:;? tothe
the i W gy Kineoscope : 1L 18 a type of Cathode Ray Oscilloscope (o
.N1 ( - which cathode ray fldmsl.s the tuning similar to th';qapf' (FRO)
= byt (s Juces a resonance with an amplified, modulated o) 'mnm.r:np.e
: lfﬂip“"\' ad P sequently fascinating, fluorescent piot clectromagnetic
3“";'5&1 4 wave- O .?lhe vision appear. pictures and scenes due to the
COongy™ | e
'"‘Chan?;: (i)
%ﬂﬁ g dhgec i MR ) 1 ¥ :
s ';u'w thy ool jon (p'a"s’ftfdm*and the conl?iguratiu!'\ of the unwz:tﬁed :ucllies a;
3 s(:”f'n_g, Jetected and measu red by the electromagnetic wave of the flying aircraft
> Sm s at higher altitudes.
ed h::.l:' The radars nr;: a'lsl“ll)jgefdt ;10 d'l@lt’-'ijl alml measure the position (or location)
la ".' snd distance {or heigh }?, (: C clm R urexplure the evidence of any metal
mm_:f;: oroil reserve, (o detect E e outer layer of the atmosphere and to obtain the
: height of jonosphere etc.
*Clronje (iv) LASER (Light Amplification by Stimulated Emission of
Sistors, Radiation) : Laser is a device that produces an intense, coherent and highly
POwey directional beam of the single frequency. It can be transmitted over a great
distance without being spread. The light beam can be intense enough
1its, 2 to vaporise the hardest and the most heat resistant materials. The first
Sistor ruby laser was demonstrated by Theodore H. Miaman in 1960. Any laser
ontrol device consists of three main components— an active medium, a pumping
source and an optical resonator. All lasers work on a basic principle that
whenever electricity, heat, light or chemical reaction excites an atom it
accommodates the extra energy by rearranging its electrons, shifting some
nape of them from the ground energy level to higher energy levels. This excited
er of state of electron is unstable and to become stable the electron falls back
- toits ground state emitting extra energy in the form of light. This kind
ers, of emission is called stimulated emission. The important kinds of lasers
- include optically pumped lasers, liquid lasers, gas discharge lasers, semi-
it is conductor lasers etc. Laser works up to femto (10") second, while super
:llﬂﬂ fast computer works only up to nano (10 ) second. '
: ds:] Applications of Laser : .
nal (i) In Information Technology (IT) : Laser is frequently used in t!\e
ort rication and composition of CD (Compact Disc), DVD (D'if.ilgu_e!s_"!l'e
'and in the collection of datas and its storage in CD. -
ird mdufl To measure time and distance : By the help nf‘lascr hth d}:slfi“‘-';
of ﬂm:’mf an be measured most accurately and precisely. A::“t ; lgzut%e
ole wl‘:ﬂy the longest distance is to be measured accurately but a
Is,

: i e most
distances, even interatomic distances, are measured in =

A
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t's why bythelagerht
g0 internal structure o : With the help of laser a
To construct hologram :

is drawn in the ho[ogram farm_
e ional photograph is
three dimensiona

i ted a thyee
_ is Gobar firstly inventes d
Holography ',E:f,"ﬂ::w of an object) which is ney Possil,
photograph ff""’f’ﬁ fem by the means of a highly cohereng . ght.
ol ﬁl":"m' le;SbsIgnce of an object in a very drst:nc_t Manner jg
complete rese: iginality of the object appears is
and in whw}h the (’gglzfyltl?eford the ‘object (being photo
wv we do s .
:gcc?:il ‘:ﬁ;al{;ht waves reflected fmm}:he object. This p
is called a hologram, The f‘!t?f_UBmm_ " bout it in th e fo
although it contains all the informations a

code. When this hnfogram is illuminated by a source of
three dimensional photog

we do not use any

m of an

Coheren, il.pghp
1otograph of the object is fo rmed. Thus, jn 1 L

lens (or camera) and obta:‘n_ a4 perfect (excellem) Phy
eriginal touch of the object in its photograph. This

photogra
nisluk after the

was firstly utlised in 1962 by Y.N. De
1960,

(iv) To sketch the path ( trajectory) of flight :

View the aceurate Path of the aircrafys and aeroplanes are sketeh ﬂ'lfOUgh

9 powerful Jaser which js Very convenient for the aj i

comfortab)e journey, Also rockets and satellites follow
their smooly and perfect destinations jn the space,

V) In lnduslry :

n xurw.*}‘lng,

COMmmodities,

are also ulilise,

Culling techni ue the di, '
Sty q m More fasci

jt;’-l? In defence: The )56 used o Measyre the
Nd distance of the Missiles and othey ated
= }r_‘, > 9 % e‘
Prog s, L € Power of the |

S dACCurg
Wea Pons.
aser i hejng

te Position
Under the
utilised to
ers are used a4 reme
;-f. are yse Sa Catalyst o
Cal gg; :
wiau:"l?nce “ Today lasers re Playing a
e Incurﬂble and undiagonist‘d
138 becom
#

dial equipment
an autolyst.

teart js being sorteqd out,
Y are pe;

: i1 s oMpleted without
'S calleg [?;-mp. ctc"‘_ll}"iii the treatment of
Maneny,, 2 Mer Lago:. Ser; through it
rde abandoned). Argon
0 the tre, ment of the retina
Just thuu& 13 °Yes. The Jaser racial

maj shape of the eye
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Physics
gh the laser and .
u optical fib,
jens- m easily become curable in a verj; c::g:::"f"t? the Plood clotted
%pic treatment the stones of gal] bladder m?h?"d simple way. By
Isp?o% t any rigorous surgical work in a very short i tel‘_’::!ly are removed
MASER (Microwave Amplification by Stimulateq g -
mﬁ{:’ The TTaser Was invénted by three f Mt o Emission of
jeger and H. Townes in 1952 and it is similar to the Jager :zm :ms v
Glteﬂt' In fact mases is an optical de:vice which uses micmwavi ;\mmym
f:nn of longer wavelength of the light, whila ordinary laser uses;!;?'lltlﬁﬁ
smply: .
asers the actual i —

Thmuihaﬁ 23 missiles ete Sooition of the artificial satellites, fighter
planes, un ot - detected by the help of the radar. In
pcean water mase::s ar:e:i ay utilised to communicate some important
messages and d.etall]S n ed. Also Il'u.'ough lhe masers remedial measures
ot Perfurmfd similar to the lasers,

Laser t;;chm:jloé‘gr inllndia :In 13;4 the first laser as Galli i

semi-conductor laser was designed and fabricated by Bhab
f&%ﬁ arch_Centre (BARC). The BARC is the largest i’m-gﬂ%
developing laser technology in a very exclusive way in India. The lasers
developed so far are He-Ne laser, He-Cd laser, copper vapour laser, ruby
Jaser etc. Some other centres where lasers are designed and fabricated
are Centre for Advanced Technology (CAT), Defence Research and
pevelopment Organisation (DRDQ), Indian Insititutue of science (I I Sc.)
Banglore, and Indian Institute of Technology (IIT) Kanpur. An exclusive
centre for the laser research is [IT- Kanpur whose laboratories are too nv .cl
enriched and where research works on the laser plasmas, quantum opt cs,
ultrafast process, nonlinear optics etc are going on with the American

Collaboration.

Miscellaneous
1. Important Physical quantities and their units

Physical quantity Unit (S.L) Physic_al quantity Unit (S.1)

Length Metre Sp. heat capacity | Joule/kg-K.

Time Second Electric power kilo Watt hour (kWh)
Volume Cubic metre|Electric resistance Ohm

Velocity Metre/sec. |Electric potenti al Volt

Force Newton G@nthﬂﬁﬂ Joule/K

Pressure Pascal Sﬁ'xfac__'e-ten;wﬁ ] Newton / metre
Energy Joule - | Moment of inertia kg. m?

Temperature Kelvin Electric charge ~ Coulomb

Mass Kilogram |Electric capacity ;-"-ar?d} W
Density kg/m?®. Power b il
Heat ]Ogu le Viscosity lebﬁ-ﬁﬂﬂs.ﬂ@
Electric current Ampere Work hi‘:’-f""ti"";mdw oF joae
Area Sq. metre ! )
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ats Linear momentum Newio,
‘. ency H . Magnetic flux Webe-;;
/< ' a ‘l-, : -
pe nohes . * | Angular velocity rad /sec.
:' i metre /sec. 4 p b
* Acovleration Salid arie Stote “a
: radian : : —
! Plane angle = ty
¥ 'r
ity (in sound) decibe L“ﬂﬂlml ‘[l‘!h!'ﬁ ?ar"’ﬂﬁ
Intensity ( s A fiviephisic
Absolute —,_
"'"‘I“"'"'l"“"' Voll Astronomical Light Vear
Potentia it
S . “115 ‘. mic mach
Electric field Newton / Su pt rsq
u;h-n-ilv Coulomb motion »
M I; dipole Ampere- Acceleration due metre /sec2
ﬂ}:m" C : s
:'rtnnwnl metre to gravity

Magnetic field or Tesiay
weber-per
wm -+

2. Conversion Units

One inch

\_an vard

One fadam

Squarne inch
Sjuare yard
Square mile
Cube foor
One liter
One grain
Une ounge
Ornes vy
One Calorie
One Newton

One mile

Scanned by CamScanner

One nautical mile

One Nautycy) Mile

2.54 em
091 meter
L8 meter
1.85 km

6.45 Square ¢m

(183 SQuarg Meler

258 SMjuare km
0.028 cybe Meter
100 oy

64.8 mil; Bram
28 gm

107 Joyle

4.2 Joule

L
10 il_\‘lh‘

il Llu ) lv‘-l

N l‘.nrl.mg

one fool
One mile
one chain
Oone ang Usirum
Square foo)
une acre
one cubg inch
one vard
one pint
one drum
one poungd

Oone puunda[

one horge Power

Ong l'.ld.nn
one mile

“ne varg

12 inch 509C
78.6°F e 3o0p
-0

0.30 meter
1.60 km

20.11 meter
107" meter
0.09 Square meter
10*m2

16.38 cm?
0.76 m?

0.56 liter
1.77 g

0.45 kg

0.13 Newton
746 watt

6 tepet



pipments
Electrical devices em -y 3

ampere.

The device that measures the altitudes of ot

The device that measures the in : 3
lensity of soung

which the process of listeni
appreciable. "IN becomes Casy and

The device through which the pc
wind are measured. g sieed of
R p——

The device used to detect any fault in radio

The device used to measure the weight .
of airand gases. gt and density

The device used to restore electrical energy.
Moving mechanical ladders.

The device/equipment used to display the o
(in transparent) photo on the screen. .

The device used to detect and measure the intensity
of sunrays.

The equipment through which the distances travelled
by the wheels of vehicles are measured.

The device used to measure atmospheric pressure.
The device used to measure atmospheric pressure
and used to focus on autographics,

The device used to measure thermal radiations.

The device used for the magnification of objects,

The device through which the growth in plants is
detected and measured.

The device used to measure the amount of heat.

The device used to measure the heart beats of human
body.

The equipment used in internal combustion heat
engine, vehicle's engine ete.

The equipment used to detect the North-South
direction of any place.

The device used to accelerate positively charged
particles, ions etc.

The device by which artificial climate is produced.

The device through which the external and theinternal
diameters of the cylindrical objects are measured.

The equipment through which electrons are emitted

or ejected.
Modern X-ray tube (device) used for various purposes.
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Géneral Science

S Eddoments Use
Devices/Equipmen uipment employed iy
Chronometer r'{-;tis“e?e tfg right time, g

ipment through which h, v .
JSardiograph :;’;“,:;L",E’ed and detected throygp, NSy

: gh gl’a ,_ -' .
sBenial cell The device used to flow direct CUrreny (dg M,

the circuit.

/ Density meter The device used for de?sity meaﬁ“'@mem_

! Dynamometer The device through which the Power geﬂe:-a’ea ;

| engine is measured, N
| Dictaphone The device used to record own S’afemem :

‘l another. M
‘I. Dynamo The device used to convert mechanjcy -
| electrical energy.

Dip circle The device used to m

easure the angle of g;
| Dialysis Machine The device used in blood Purification f,,

t e
suffering through cardio related Problems hel S
| Dialetometer The devi

r. El ectroscope

Tesence of g
charge,
Electro meter The devijce used to Measure the Potentia| diff,
(pd),
Electric motor The device used to o i
s Oonvert electr > :
mechanica) energy. - emrgy oy
EE.("::I'OH mucroscope The equipment used to analyse the micro sybs
Pidayscope The ¢ Uipment €Mployed ¢, roject XPose
' Pictures o the SCreen, RN o
Eleﬂramsiﬂe

e mechanical devie
8raph of the humap mingd, e used to Measure the Potential

-, Which inney Parts of the human

0 meagye the depth of seas and

['Cl me - . L] 7
g asure the fadiation of a radio

Uce soung by sound wave.
easuret

b TeSpiration coefficient.
asure the Sound wavyes inside
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Megaphorle
Microphone

Micrometer

Microtom

Manometer
Machmeter

Oscilliograph
Ondometer
Phonograph
Photometer
Phototelegraphic
Pyrometer
Periscope
Phonometer
Pipate

Parasuit

sed in surgical Operation Df..:. v 1

The device used

The equipment to used go: ;i
: d

beat in graphics way. Pictthe

The equipment used

geometrical figures, © detect various type of

Thedeviceused to d t

of milk. B measure the purification

The device used to

and loud voice is lig

’!1;1‘}:; Zqi:ipn:ememp!oyﬁd andinstalled inmultistoried
Hdings to protect the build; i
B ing from thundering
The device used to throw
The device used to tr

electrical energy.

to measure atmq

enhance sha

ly th i
P TPly the slow voice

sound or voice remotely,
ansform sound energy into

The device used to obt

ain the r—l——th art
milimeter. 1000 P o

The equipment through which any substance is cut
into the very smaller pieces.

The device used to measure the
The device throu
as in the form of

pressure of gases.
ghwhich the speed of airis ex pressed
the speed of sound.

The device through which electro mechanical
vibrations are depicted graphically.

The device through which the frequency of an
electromagnetic wave is measured.

The equipment through which sound writing is
composed.

The device through which the illumination and
intensity of two light sources are compared.

The equipment through which any photograph is

brought from one place to another.

The device used to measure extremely high
temperature (temperature of the sun, star)

The device used for those objects which are beg.f‘ond

the purview of looking range but through it objects

are made easily to be seen.

The device used to know the power of brightness of light.

The thin tube shaped equipment which measures the
ixed volume of liquids.

'fl'he equipment u.saceld to fall on the -earth's su;fac:n f:;m
higher altitudes from aircrafts during an em g

- E—
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Devices/Equipments

Photometer
Polygraph
Paicnometer
Quadrant

Radiator
Radiometer
Rain Gauge

Radar
Refractometer

Radio Micrometer
Safety lamp

. Sextant
Stroboscope

Submarine

Sifgmoscope

General Science

Use 1 the rate of evapoghy
The device through which P"Gﬁlhonq

i sured.
:l:ﬁe'ji?:t?\mugh which the truth of ahumapy,..
is examined. emg_

The device used 10 measure the density of
e

ansion Quid
coeff. of linear exp -
:’;ﬂ device used to measure_ the a!titudgs and ap,
in navigation and astronomical -mence, |
he device used to cool the engine of vehicles,
The easure thermal radiations_

. m
The device used to ,
The device used to measure the amount of rajp of 3
fic time.

in place in a spec
%r:a:;ﬁm used to measure the speed and directigy,
of far coming aircrafts and fighter planes. _
The device used to obtain the refractive indices of the
transparent media.
The device used to measure the thermal r adiations,
The device used in mines to avoid mines relateq
mishaps.
The device used to measure altitude
The device with which the speed of a body is
measured which executes the periodic motion,
The equipment (water ship) which detects marine
activities inside the ocean or sea water.

The device through which human pulse vibration
measured.

Bles

Sphygmomanometer The device used to measure the blood pressure of the

Secromeler
Speedometer

Scrue Gauge
Stop-watch
Seismograph

Stethoscope

Spectroscope
Sterioscope

Spherometer

Sphygmophone
Tokometer
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human body.

The device used to measure the concentration of sugar.
The device used to measure the speed of motor
vehicles.

The device used to measure the diameters of thin wires,
The device used to record true and accurate time.

The device used to meas i
pr s ure the intensity of the

The device used to li
and lungs.

The device used to ana
The device used
phatugmphs,

The device used to
The device used to
The device used to

sten to the vibrations of the heart

lyse the spectrum.
to sketch two dimensional

measure the curvature.
listen the fast pulse vibrations.
measure the speed of the aircraft.



- -

Use

\'% - T U
By, ‘ The device used to regulate (1
h 0| o W The device used (o wc{;: ::ﬁ:w ""‘jl AC voltage.
"""'hn ) M The device used for receivin t: hysical Ncideny,
" L'*.‘ ,fril"" and auto print tE&:hnique wul_?“h:fﬁfnphit m‘mgm
- Yy o The equipment used to ®
"{, ¥ mglllate &19 static
'd, at The device used to do direct '““Fl‘ratum.
ahg a“&l“ S two countries, conversation between
. The device used to me.
Cleg, MH&"‘ rectangular angles. P Css-sectional ang
:‘:""h_ The equipment that disp-lays ditecﬁy the fare of the
Faj imeter passengers.
n“’a » The device used to measure the intenc:
| gy, rermoPil® radiation. tensity of the
fom The device used to transform the kinetic of the
i ine id into rotationa
o, [ e o e TR
iaty . The device used to measure distance, latitud .
J ,..:td sokiometer duri:s survey an; tcllﬁs device is like Thtodolféwm
lirasonoscOPe rfh:hemwm etect tumour, and some problems
body | ydometer The device used to measure the amount of raingall.
L 4
" . mgmpmusedtomm&\eﬂmnﬂyoi&g
T fiscome! 3
aring am-leaner  The equipment used to remove the dust _
wions | visepieoe The device used in which alongwith voice (sound) of
telephone photo also appears.
of the Mh The device through which high potential difference
generator is produced.
sugar. - The device through which the speeds of flow of liquid
motor are measured. |
Wattmeter The device used to measure electric power.
res, Wavemeter The device through which the wavelength of the
e, radiowave is measured.
f the Xylophone The device of a new musical instrument.
eart L Inventors related to devices/equipments
Device/Equipment Inventors Device/Equipment  Inventors
| Teevision JL.Beared  [Radio Marconi
- ::“m Torricelle Telegraph Morse
= @mera  Jeans Aeroplane Wright brothers
_ ; Dunlop Seftipin Walter Hunt *
3 hvo::I- " Hans Lippershey | Thermionic triode  Leco Du® "
= . Colt Thormas Flask Dewar
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Military Tank  Swington Rail engine
Dialysis Machine Colf Steam boat
Electric Bulb  Edison Arc lamp
Spectroscope  Bunsen Lift
Transistor Shaklay Dynamo
Fountain Pen Waterman dar )
Gyroscope Foucalt Submarine
Transformer Faraday Bi-cycle Macmijlgy,
Tape Recorder  Poulsan Seftirezor Gillette
Crascograph J.C. Bose Parasuit AG, Gagree,
Steam Engine  James Watt Sextant Compel
Motor Vehicle  Asteen Ball pen John J. Bong
Gramophone Edison Electric fan Wheelar
Vapour turbine  Parsons Machine gun . James Pycy,
Telephone Graham Bell  |Printing Machine  Kaekstan
Calculator Pascal Refrigerator Harison &
Holography Denish Gobar |Petrol car Karl Benz
Helicopter Bracket Wireless Telegraphy ~ Marconi
Gas Engine Daymlar Sismometer Robert Malje
Cyclotron Lawrance Micrometer William Gas Cogin
Power loom Carl Wright Lightening conductor Franklin
Diesel Engine  Rudolf Diesel |Thermionic diode  ].A. Fleming
Type Machine  Soldz \,E'-Mﬂil ReTomlinshon
Scooter G. Brousa Chronometer John Harisson
Glider Sir George Faily |Microscope Janson & Janson
Jet engine Frank Wheetal |Printing technique Gu tenberg
Jluclear furnace  Aneriko Fermi |Heart Lung machine Denish Mailrose
Thermometer  Fahrenheight |Air conditioner = Wills Hevyl &
Carriare
Air break George Wasting| Gieger Mullar Gieger
house Counter
Photometer Adberd Charles Pikring
5. Inventions in Physics/Inventors
Inventions Inventors |Inventions Inventors
Speed of light Fizeou Diode valve J.A. Fleming
Mica sheet C.R.T. Wilson|Triode valve L.D. Forest
Electronic charge  Millikan Dynamite Alfred Nobel
Neutrino Pauli Laser rays T.H. Memon
Safety lamp H.Devi  |Photon Einstein
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sentiv ~ | ***ventiong~

N :;d] ” ctivity ;{ Becquare] Induction coil Inventgy

3l of . W Of Gravitay; 2
LY onductivity K.Onnes |{a, cu::;’mlm Ne::m
Gup® jar theory Newton Ne o N -
C Wtons lawsg S

h aforFligh"'i mMotion of Newmn

i f refraction of Snell Artifici

1 Law Q clal dlsmtegraﬁ

light Ei " i
_ ci[f-'le of instein Pnnciple of Floatation rchemeq
il eﬁeft of Joule Nuclear fission Ottol
electri c;l light in Foucalt In Strassman "
gpeed of li terference of light
liquid electricity, Alexander|E] e >
nt , er| Electric cha

uatic electricity Thels Maser rays Gord

: Modern X-ray tube Coolidge Wave theory of light Hyg:rr:'s i
law of electric Ohm Law  of  electric Coulomb
esistance attraction =
lectromagnetic Henric Hertz | Logrithm Briggs

| e J. Na " ier
Thermionic Thomas Alva|Mechanical equivalent Ioulepp
emission Edison of heat

6. Eminent Physicist and their outstanding contributions

Physicists

A. Fermi Italy

A. Salam Pakistan
Archemedes Greece
Aryabhatt India
Bhaskar-1 India
Bhaskar-11 India
B.T. Nag India
Choudhary
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Countries Outstanding Contributions

Identification of artificial radioactive
elements, Atomic furnace construction etc.

Gave intercorelation between electro-
magnetic forces and weak forces.
Propounded concept of upthrust (boyancy)
in liquids, provided principle of lever
discovery of sp. gravity etc.

An _eminent mathematician_and astronomer of
5t_l_-.|___cg_n__h_yy, some more special contribution

in mathematics.

A famous astronomer and mathematician of

7th century. -
A famous astronomer and mathematician of

12th century. -
The colleague of Dr. Lawrence who was

inventor of Cyclotronhas special contribution
in the nuclear physics etc.
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Physicists

Copemicus

C. V. Raman

Dr. Raja
Ramanna

Dr. V. Sarabhai
de-Broglie

Denish Gobar
Dr. Adberd

Tavlor
~Ainstein

Galelio

Ci. Marconi

| H. Devi
H. Cauvendish
Heisenbery

H. A. Baithe

H. Yukawa
. |. Bhabha

I. J. Thomson
James Chadwick
John Dalton

]. Kepler

. B. Narlikar
J. C. Bose

Scanne! !y !amScanner

Countries Outstanding Contributions

Poland

India

India

India

France
U. K.
U. .S A.

Germany

Italy
Italy

U. K.
L. K.
Germany

U.S. A.

Japan
India

U K.
U. K.
U. K.
Germany

India
India

General Science

"
Discovery of the solar system, g
explain that all celestial bodies are ray,
around the sun. !
Raman effect, ﬂi'latcd to scalt?ring of %‘
special research on  crystallograpp, %
sgl(;gs. Phy o
Contribution in 1st nuclear explosion ( Ao,
bomb) of India at Pokharan in 1974,

Space research, cosmic rays research et

Dual nature of matter (matter as a Parti,
and matter as a wave).

Discovery of three dimensional Ph"t"ﬁ"iphy
(holography)

Construction of hydrogen bomb (Fussign
bomb)

Comprehensive and special theory
relativity, explanation of photo electric eff
gave mass energy equivalence relation (E .
me?), discovery of photon ete.

Law of inertia, Kinematical equations,
discovery of telescope etc.

Wireless telegraphy, radio and  wireless
Message.

Discovery of safety lamp.

Determination of the density of the earth.
Principle of uncertainly, propounded theory
of Quantum mechanics.

Explanation  of stellar energy (energy
confined within stars),

Discovery of elementary particle meson.

The father of Indian Atomic energy, specal

contribution in space and cosmic-rays
showers, :

Discovery of electron
Discovery of Atomic neutron
Proposed Atomic model

¥ 3 '
Planatory motion, motion of satellites etc
around the sun

Propounded new theory
Discovery of cresco
discovery of intrin

of relativity.

Braph, wircless messages,
SI¢ sensation of plants.



Ceneral Sciene® !
1 ‘

=
.. Outstanding Contributions i
Th icists Countnes Ou "’ s s
G R Poland Discovery of g ?l?g;fsm ﬁl‘!ll? ﬂ'aﬁ ¥
opernicus lain that all celestia ies are reve] Y -
o .« sun. Viny prant
s around the it s Mt g
; Jffect, related to scattering o Noqk?
C. V. Raman India S;:;‘:? tmsearch on Cf}'ﬁlallogga:‘h;'g’ﬂ. phi‘ :
solids. e 1 . s
i ontribution in 1st nudlear explosioy, W
Dr. Raja India E;;:‘;t:; India at Pokharan in 1974, (Ao, Moz
ga n:fms::abhm gtia  Spaceresterch; coSMICERYS Esearch ege niets B
r. V. - France Dual nature of matter (matter as 3 Partiq,
de-Broglie and matter as a wave), rof
. dimensional phot Newt
X K Discovery of three p )
Denish Gobar U (helography) OB¥aphy
Dr. Adberd U.§.A. Construction of hydrogen bomb (Fysg, orto H
Tavlor hcmb)reh ‘ R — gobert
3 Germany Comp ensive E{n-y
" S " relativity, explanation of photo electri“ﬁe: E‘-‘e“::i
gave mass energy equivalence relation (f . R P
mc), discovery of photon etc.
Galelio Italy Law of inertia, Kinematical equations, 5.Cha
discovery of telescope etc.
G. Marconi Italy Wireless telegraphy, radio and wireles x
message. Saus
H. Devi U.K Discovery of safety lamp.
H. Cauvendish U. K. Determination of the density of the earth,
Heisenberg Germany Principle of uncertainly, propounded theory S.R
of Quantum mechanics.
H. A. Baithe U.S.A. Explanation of stellar energy (enetgg SN
confined within stars). T2
H. Yukawa Japan Discovery of elementary particle meson. -
A ]. Bhabha India The f:-?lther of Indian Atomic energy, special
contribution in space and cosmic-rays
showers.
I- I- Th()mﬁ{}n U K. Discovew Of EIEC['mn
James Chadwick : : : L
John Dalton 3 . e o ot seuten
] Kepler G;K. Proposed Atomic model
rmany ::zzat;:{: motion, motion of satellites elc 2
nd the sun
J. B. Narlikar India
. Propounded new theory of relativity.
J. C. Bose India  Discov 3
i ery of FTESCOgraph, wireless messages,
iscovery of intrinsic sensation of plants. ,
|
|
‘L‘
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cist* India The colleague (
n Bue (associny
ﬂ:.[’i Fﬁ&hﬂc‘ in the invention of R;::u)nui f:_)r. C. V. Ra *
' Germany Propounded Qu eot,

: antum theg
S of iy planck S.A.  Determine 5 ry.

! "~ U.S. A. fmine  electronic )
osral ]" :{ﬂlf"‘m cosmic rays. char ge, ﬂﬂalysm of
Oticy iy ! - India Principle of thermg] ionisation,

a, S

N Scotland  Electromagnetic the of ligh
el molecular speed distribugion " W of
Denmark Propounded hydrogen

line spectrum, fj
5 a _ qiels Bohr success in atomic model e
Pang, radiation etc. S
U. K. Universal gravitational law, laws of i
%%y Newton rgfletting telescope, discovery ol? c;rl‘:?l?:;:
v Binomial theorem etc.
pu"‘h — Germany Construction of atom bomb (Fission bomb)

o C::ﬂ Watson U.K. Discovery of radar.

__ﬁ_c")' :m ppen Germany Discovery of X-rays,

i ‘&1 — U.S.A. Research activities in antu

(&, R I Finm electrodynamics. T
Astronom (Chandrashekhar' '
Chandmsmkhar India _ y ekhar's limit),
'"a“"h. s floatation physics, general relativity theory
' etc.

Wineles, stish Dhavan  India Research activities in nuclear physics, special
contribution in space research, has special
role in Indian artificial satellites Aryabhat

h. and Rohini.

theory S Ramanujan  India A special contribution in the theory of number
system and algebraic inequalities,

mergy 5.N. Bose India Discovery of boson (an elementary particle),

LAlvaEdison  U.S5.A. Phonograph, electric bulb, picture telegraph
(discovery), discovery of thermionic emission

secial etc.
-ra
r |Objective Questions
L TheS.1. Unit of entropy is :
(@) Joule/sec ) Joule/kelvin
(©) J-kelvin d) Joule-sec
etc 2 P;B‘unit of work is :
4 Joule d) Dyne
| (b) Newton () Watt ( [R[j)?yBICmf
yes ' :; ‘;fsec :F;nthe unit of
ance (b) magnetic force
) shining of lighy d) time  [UPPCS(Pre) 1997]
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4 Light vear 15 the unit of
@) distance e IRRB
) intensity of light {"_” ma‘“ ; ASM/C_Q
S Which of the tollowing is not the unit ("f_ tl;'::(‘ i « %
(a) leap year (b) lunar month (¢} lighty ) Noheq
(RRp C C%
4 :
5 Which of the following is not matched ? - ,
() Decibel—unit of sound (b) Horse power—unig o Poy,
(€) Nautical mile—unit of distance oy
(d) Celsius—unit of heat [UPpcs m"’zm,
7. . : etic flux is i
E? ::::;‘ . e (b) weber/meter
(€) weber-ampere (d) web-Etr*.sec.
B The 5.1 unit of the Young's modulus of elasticity is :
(@) dyne/cm. (b) newton/meter
(¢} newton/meter’ (d) newton-sec [RRB 7
Y Which of the following is a vector quantity 7 200,
(a) energy (b) momentum
(c) moment of inertia (d) all of these
’ 10 An artificial satellite orbiting around the earth does not fa] down .
15 s0 because the attraction of the earth : Thy |
(a) does not exist at such distance !
(b) is neutralized by the attraction of the moon
(€) provides the necessary speed for its steady motion
(d) provides the necessary acceleration for its motion [CSAT i
11. The electric current density is : 1
(a) a vector quantity (b) ascalar quantity
(c) both (d) None
12, Thesurface of alakeis frozen in severe winter, but the wa :
is still liquid. What is the reason ? ter at its botyop,
(3) ice is a bad conductor of heat
(b) since the surface of the lake is at the same tem ;
no heat is lost perature as the a

(€) the density of water is maximum at 4°C.
(d) none of the statements (@), (b) and (c) given above are correct,

i
13. Lumen is the unit of : AT i |
:a: anl;umus intensity (b) Luminous flux
c ASM
(d) No
14. Candela is the unit of - = e o
(a) Luminous flux (b i
_ ) Luminous effect
(¢) Luminous pressure (d) Luminous intensity 200
" /CE
15. Which one of the followi i

ir doesn’t have the same dimension 7
(a) force and u b 5
9 ot Pm;o':\m (b) work and energy

d
(d) pressumandstressmsrcw
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1
ofeal quantity obtained by the diviyi,
1he P ”‘:lis vE*!m'ily in: Mol inear momentum of

(b) acceleration (©) mane W 1
Orve

IBPSE ()
Bodies executing free falling motion haye : W) 2evi2)
L { Ll

] | momentum (b)) equal veloeit
() cqud ation . 0
{[cl equal pcceleratiol WY equal force jperen 1 2n2)

he jncreasing amount of carbon dioxide in the airin slowly raisir e
I swafune ol the atmosg here e il abso rhnu? #

e waler vapour or the air and retains itw heat
(a) the ultraviolet part of the solar radiation
) all the solar radiation
: he infrared part of the solar radiation
Recket operates (works) on the prineiple of ;
o Energy m.nxvﬂ'ﬁll"" (b) Bernoulli's theorem
&) Avoga dro's concept (d) Momentum e mservalion
[RRE Assitt. Driver A1)

[CSAT; 2012/

The blackboard seems black because it :
(a) reflects every colour (b) does not reflect any colour

(¢) absorbs black colour (d) reflects black colour fcDs, 201 ]
31, A cricket player catches a fast coming ball by pulling his hands back

because : .
(a) the ball can come to a position of rest

(b) the ball can be accelerated — (c) the ball can exert a larger force

[Csar (d) the ball can exert a lesser force [RRB Metro Rail 2002]
2l B 5 Force is the product of :
~ (a) mass and velocity (b) mass and acceleration
(c) weight and velocity (d) weight and aceeleration
[BPSC (Pre) 2002]

itsbotion ¥ 28 The weight of a human body is :

(a) same at every places on the earth's surface

(§) maximum at the poles (€) maximum at the equator
15 the air (d) more on the mountains than the plains [RRB 2006]

U I m:;:veighl ofamanis 600 N on the earth, then his weight on the moon
will be :
(a) 6000N (b) 60N (e) 1000N (d) 100N
[RRB Metro Rail 2002)
&. If the weight of an object on the earth's surface is 29.4 N then the mass
of the object would be :
(@) 2kg (b) 3kg (c) 4kg (d) 294 kg
[RRB TC 2004]
%. Aman (astronaut) can apply a more longer jump on the moon's surface
n the earth's surface, because :
a) heis weightless on the moon
3 ere exists no atmosphere on the moon

Bravitational pull on the moon is lesser than that of the earth’s
Surface

(d) the moon is smaller than the sun [RRB CC 2003]
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27. The weight of an object of mass 1 kg can be ¢

XPressed o
(a) 1N (b) 10N (€ 98N ‘;’5;\1 At
’ " R 47 i
28. The product of the moment of inertia and the angulay . rcfc‘ia, :?:;
(a) force (b) torque Wl{‘l‘au"’n % (b)
(e) work (d) angular mMOmen iy, ) (©
29. A body is charged negatively. It implies that : IRiey & (d)
(a) it has lost some of its protons 4 The
(b) it has acquired some electrons from outside # @
(c) it has lost some of its electrons (d) none of the aboye (0
30, A piece of ice is floating on the surface of the water keptin , h::ha"'lr {3)*
- when this piece melts then the level of the waler in the beake: key g (d
(@) will increase (b) will decrease ’ 25/”'
(c) will be same wt
(d) will firstly increase then it would decrease IRRB Agpy, (a.
31. Due to contraction of eyeball, a long sighted €Ye can see gpj CG?‘”H (€
(a) farther objects which is corrected by using convex lens A éﬂ‘n
(b) farther objects which is corrected by using concave Jens v %:
(c) nearer objects which is corrected by using convex lens
(d) nearer objects which is corrected by using concaye lems IcDS 3, i
32. Why do you feel cool und but not . ] 1.
da_v,rl.': You teel cool under a tree but not sounder a tin shed °ﬂisunﬁ? W
(a) The greenness of the tree gives the cool feeling | (e
{(b}) l’}l:orosynthesis absorbs heat . 5
€) The leaves convert wat i i 42.
sbsorbing roc::: water vapours into water which is 5 heat. T
(d) The leaves gi t i : R
as latent hegzw owrater which vapoeizes ﬂbsorbms some heay (1
ICos,
33. Why an iron nail ﬂoat.? On mercury but sinks in water ? L (i
(a) less chemical affinity of iron th
(b) - : on than mercury with water
€ weight of iron nail js more than water but |
(c) the density of jron is more than water b r but less than mercury (
(d) None of these aler but less than mercury, 8.3
34. Water has its maximum density a¢ [UPSC (Pre) 190y §
@) 100°C (b) 4°C © o (
(c) o°C (d) —g=C (
35. Which one amon ; [BPSC (Pre) 19%] \
? eated ? 8 the following would expand the most on being er‘
a) Water (b : (
" i o Pieces of jce gy [CDS 2011 [
Stick becayge . Mutually presseq tq €ach other then these pieces '
(@) at higher p 85, -
athish ressure the melting po; bigs
) athicy T Pressure the lting bor Of ice decreases i
C ﬂlhnghe i elting Point of jce ;
incre ressure thc mElﬁn o ) ice INcreases |
() H‘ema::_s & Point of jce firstly decreases and then |
< I
tWeen the Pressure and melting poinld %6. -
IRRB ASM/GG 200 .
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w, 'M‘Y' ' hicher alntudes water boils at ghye T
c""t‘u h, . ’::"’"Iw Jewsaer atmspheric pr i rratane lower than 10-c
1] i o fur Jimssat AR AR L WAy
"I% Q‘Q 9 ! :::,“ ;, ,;: statwonal pull s |£..,,.., :n:n- Ming POt ol water lowers
H’Q o ‘h: thwe wands on the mountaing ape stormy
) W u% - o of these ,
s Wy o, %, o ) ol L ICrmes (o, 19%e)
‘lq" Qtﬁ_ ’ k(‘p‘ ' o 1w i poessun |.v asoap bubible g -
q, .M v ) mon than the atmospheri pPressune
B%Q‘("li 4 ‘i,, lews than the atmospheric pressure
:}Qase ' Ty :', equal 1o the atmospheric pressure
&g I i) halt of Il\:i- .llt‘rl:hll.;h:;n;l.::w:m: re [UPPCS (Pras —
Is“‘e}'ecan 3:'_1. " i Thwe sudden downtall ¢ rea Ing of hﬂﬂ"mt'll'r I tes at the
Kok 8( \ L “ weather . ‘
%g Oni,e » (4) W il be stable and calm (b will be rainy
;lng t%(d: , (¢) will be stormy () will be evclonic  fuppes 1|
ng D"k-ﬁ ‘”rw- # Inw lach of the tollowing kinetic energy does not exist
q,% "tn, () tired bullet (M) flowing water
uﬂd@r ‘1'(-!“ () imparted hammer (d) stretched bow
ting [RRB TC ¢ ¢ 2002
fé@’- : 41 Iramoving body doubles its velocity then the kinetic energy of the body
lng will be .
(a) double (b) tour times () Samer (d) three tres
Ater Hh,dl IRRB TC ¢ 2001}
By, 42 The ovchst iman) leans or bends himself around a tuming because -
(@) speed of man and cycle should be the same, otherwise the cvche

s
absﬂrb,ngL ) will skid

(h) he bends to locate the centre of gravity inside the base which
prevents him from falling down

T Watas >
H’it;rs:;, (1K) he bends to exert pressure on the cvcle's wheels to move on the
0t o ld curved track (path) :
5 than - (d) he bends to cross the curved path speedily [RRB ASM/ (¢, 2004
-‘SSthmmt-,'. 11 Which ot the tollowing torce is exerted by a cream separator machine
(&8 of the milk :
(4} centritugal fogee (b) centripetal force
(dh <4 (W non-central force (d) external force [RRB 1C, ¢C 2005)
1B When a stone piece is brought from the moon's surface to the carth
st 7 then -
i m: (a) 1ts mass will change
i (b} its weight will change but its mass would remain constant
(d) A* _ ‘) the weight and mass both will change
d) neither mass nor weight will change [BPSC (Pre) 2004

er then & 15 The person sitting in a lift or elevator will experience more
fa) when the lift is accelerated downwards
'B) when the lift is accelerated upwards

23565 . : |
a5es I when it is coming downwards with equal velocity )
e ) whenitis going upwards with equal velocity  [LUI7CS (P {‘”‘:‘}

a ' l_hv “Pparent weight of a person sitting ina lift is less ARSI
imelff"*" : When the lift moyes

i
Ak et
kB
—

Scanned by CamScanner



P General Science ™~ \- 4

ards with an acceleration s
g; :;':nwm with an acceleration i ,:O‘“ﬂf:::
upwards with equal velocity 50 $
(¢) up ; g8 ™
(d) downwards with equal velocity IRy ()
47. The time period of a pendulum watch ; Tc ue
(a) depends on the mass (b) depends on the |, N & 11;62%'
(¢) depends on the time (d) depends on the tom (® sHz~
(Bpst @
48. The pendulum watches become slowed down in Ssummer m‘)% rhe aﬂﬁ"‘l‘
(a) of longer summer day , 48 ) decre
(b) the weight of the pendulum is increased in the summe, © cemal
(c) pendulum becomes elongated and correspondingly
elongated at per unit oscillation time | 59.
(d) of appearance of friction in the coils [urpcs g,
49. I the length of a simple pendulum is increased by 4% then 1 ™
period will be : 1S tim
(a) increased by 3% (b) increased by 2% The velc
(¢) increased by 4% (d) None of these (a unif
[RRBASM/cc: unif
50. ?cznm;o?fme transverse deformationand thelongitudinal defotmﬂmﬁn ((]:; non
| (a) Poisson ratio (d) R
Otssc (b) Bulk modulus of elastici el
(¢) Rigidity modulus of elasticity (d) Young's modulus of ela;t{'dty 60. E;e ;3C
: IRRB Assist. drivey 2003/
31" The raindrops are spherical due to : \
(a) surface tension 61. Sound
(b) atmospheric friction of air molecules " (a) e
) ((;), gravity of the spherical earth (¢) tre
= viscosity of the raindrops IRRB GG (d) lo
2003, UPPCS
52, :: ;’ le‘:tll: ?ocr'r:e?etfﬁm fresh water into seawater, it will e 62 Lhess
p : ki
(c) rise a little higlz’ﬂ {b; smk? little bit ((:; Il:
53. The unit of viscosity is ; remain unaffected - [cos, 201 63, Infras
@) poise  ®) pascal () poigens @)k
o Polseuille  (d) none of these G )
- I'he scientist associated wi —_ [RRB ASM 2003] d
(@) Archemedes (b‘;1 Ne‘::ttinﬂt,ahhm i S Then
&8, Cubeii _ () Louis Pasteyr (d) All of these (a) ¢
+ Satellites used for tele-communication rey [RRB cC2005] | ©
orbit, A satellite is said (o be jp such reiay are kept in a geostationary (d) .
1. The orbit is Beosynchronoys an orbit whep, -
2. The orbit is circular 65. The
3. The orbit lies in the plane of g l
4. The orbit is at an altitude of 22e earth’s equatgr (a)
Select the correct answer using 236 km (b)
(a) 1,2and 3 only codes given below - (c)
@ 1,2 3anq4 5. 1y
| all [CSAT (Pre) 2011)
X 1o wil
;w-—- p— -
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ed upwards from the
to a height : ground
(b) 10m

- .

f:a‘ G

of sound waves in the au
dibl
oz — 20,000 Hz ) 08 et
10 Hz (d) 20,000 Hz — 49 ——
Jar speed of a whirlwind in a tornade tOwTZ ASM/GG 2005
(b) increases the centre

(d) slowly becomes zero [CDS 2011]

The
& . 20
‘:’J 1 Hz —

(
| the

B
—

velocity-time (0-1) graph shown above illustrates—
) gniform accelemfmn of an object
®) aniform retardation of. an object
© non-uniform accelerapmn of an object
(@) pon-uniform retardation of an object

velocity of sound in the air (vacuum) is :

" (@) 330m/sec (b) 220 m/sec  (c) 110m/sec (d) 232 m/sec
fRRH A53fst£- Dr].t'g_nr m}

[CDs, 2011]

7 Souﬂd isa:
(a) transverse mechanical wave (b) longitudinal mechanical wave

(c) transverse non-mechanical wave
(d) longitudinal non-mechanical wave
Ultrasonic wave has its frequency :

(a) less than 20 Hz
(¢) more than 20,000 Hz

63. Infrasonic wave has its frequency :
(a) less than 20 Hz
(¢) less than 20,000 Hz

44, The noise of 100 db is assumed to
(a) aproperly listened sound
(c) anoise of the street
(d) anoise produced by

neighbour’s place

85. The focal length of a convex lens is —
(a) the same for all colours
(b) shorter for blue light than for red/
(c) shorter for red light than for blue
(d) maximum for yellow light

%. It the door of a running refrigera
will be the net effect on the room ?

[
(b) more than 20 Hz

(d) 20 Hz — 20,000 Hz

(b) more than 20 Hz
(d) more than 20,000 Hz

be:
(b) an ordinary conversation

ned at another

the machine of a shop and liste
[IAS (Pre) 2000]

jcos, 2011]

tor in a closed room i kept oper. what
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Gene

204 (b) 1t will heat the w
i1l cool the room on the average _
(a) Itwi , differenc® ap and down b2y
(c) Itwill make n¢ rature g0 4P i
tempe ntity used for: .

(d) It will make the
67. Decibel is the unit U[-fzp
(a) thespeed of lig -

h}rsic&l qua (b) the intensity of hieay -
(d) the fmquency {:Ef radi(}w' n

(¢) the intensity of sou 1SSC Gira ™o
) i sound waves due to: ety
i juced by e (b) the scatiering of gq
68. The echo is PIF‘( ' sound : - - S, &9’
ﬂ(}.{‘l"jﬂ i_]i SO {{j} Nﬂﬂt’ ‘Jf thm {RRB
(a) there N ot Bl

{(} th{‘ ]'I.‘fra :
SONAR is frequently uoed B (c) Engineers  (d) Nay

-tOrs
(a) Astronauts (b) Doct@ [UPPCs g5 o

69.

The pitch or frequency of the siren of a coming train appea“hh 81
70. e pi -
inm‘?ﬂ"g tm"?:me:’ 4 (b) Doppler's efl:e(-l

(a) Ei’g'b'lf‘gl tweof, (d) Archemedes's Principle

(c) Charle’s la (RS ASM/GC% }

i body is: . g

7 3 .rature of the human 3 .
71. ;r};{ ;El"l?al ”"'"P:b} 290 K (c) 300K (d) 310K
il {MS an,JI

72 When a ball drops onto the floor it bounces. Wh}r. does it bﬂunm?
(a) Newton's third law implies that for every action (drop) there s,

reaction (bounce) : w §
(b) The floor exerts a force on the ball during the impact

(¢) The floor is perfectly rigid

(d) The floor heats up on impact 1€DS 2y
73. The lowest possible temperature is :
(a) -273°C (b) 0°C (c) -300°C (d) 1°C
[RRB TC 2y

74. Which one among the following will you put into pure water in orde
to pass electric current through it ? =
(a) Kerosene (b) Mustard 0il (¢) Lemon juice (d) Sugar

75, The temperature of the body of a healthy man is - .
(a) 37°C (b) 37°F (c) 98.4°C (d) 98.4°K

. - Uttrak iy

76. A refracting telescope consists of : W e
((;;; :mc concave mirror and one convex lens
k. t: :: f::{r:;fw lenses of equal focal length

dve mirrors i g .

e 0‘; r:ll:::‘afferu_nt focal lengths

77. Which of the qual focal lcngths {NDAM

following i
(a) mercury ( ?:}lng is the best co

. (¢) leather (d) benzene
+ Garments keep us warm ; | [UPPCS (Pre) 208
((.3) Provide heat M in the winter Season because they : '
¢) prevent ajr f ) d ; -
TOm coming O not radiate heat
prevent he: 8 in the conta $!
st of the body from Boing fe;(l}(frtsit;f b(;ggc Graduate i
ra B

-
B
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P 2004

.

of water does not turn ingg |
water does not solidify at orc *
rtain amount of heat must pe s

> (a)

ace
(b} 50 as to 'iulid:fy

a certain amount of heat must be ta)
o

-
Pplied to the 8lass of water

{ -
© water so as to solidify N Out from the o1,
(d) water solidifies at 0 K only T
@r,c‘ryﬂ enics are used in : INDA, 2012)
(a) space journey, surgical works and .
Magnetic esonance

(b) 5urgl€§1 works, magne{it resonance and re
(¢) space !oumey. surgical works and remote ;l;clft . e
(d) space journey, magnetic resonance and mﬁ1£zll;§“ :
Cng  [IAS 1999)

» sn't form in fast wi :
{, The dew doesn t : wind blowin T 8
" (a) the rate of vaporisation is fast § during the night because:

(b) there is a lack of moisture in the wind
(c) the temperature remains high (d) the sky is not clear fBPSC
) SC 1995)

 The main power supply in Indiais 220V, oas i
82 Which one among the following sta?emﬁfﬁ::’lg:z s it
(a) 110Vis safer but more expensive to maintain_ e
(b) 110V is safer and cheaper to maintain
() 110V leads to lower power loss
(d) 110 V works better at higher latitudes (NDA, 2012}

§3. For a steel boat floating on a lake, the weight of the water displaced by

the boat is?
(a) less than the weight of the boat

(b) more than the weight of the boat
(¢) equal to the weight of the part of the boat which is below the water

level of the lake
(d) equal to the weight of the boat INDA, 2012)

84. The torque on a rectangular coil placed in a uniform magnetic field is

large when the —
(a) number of turns is large (b) number of turns is less

(c) plane of the coil is perpendicular to the magnetic field

(d) area of the coil is small
Two metallic wires A and B are of same material and have equal length.
If the cross-sectional area of B is double that of A, then which one among
the following is the electrical resistanceof B ?

(a) Twice that of A (b) 4 times that of A
(d) }Tthal of A

(©) 1 thatof A
B6. Two thin convex lenses of focal lengths 4 cm and 8 cm are sépprates t;}'
a distance of 4 cm in air. The combination will have lh;)fo;zal length ?
g W ( cm
(@) 4cm (b) Bcm (c) 12 [NDA, 2012]
¥/ In the isothermal process which of the following remains mnsvl;m:
(@) temperature (b) heat (c) pressure e deﬂtﬁ l t
. ins nt:
' In the adiabatic process which of the following mmal?;]ciﬁu;e

(a) temperature (b) heat (c) pressure

[NDA, 2012]

85.

]

[NDA, 2012]
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89. For the adiabatic process ideal gas equation is exp
*dag,

(a) pV"= constant (b) pyr-1 k& i
(c) p'Vr'= constant (d) any of these ' gi
90. For the isothermal process ideal gas equation is eXpPresseq f 1
. P o ’
@ PV=RT () {;=RT (@ PV=RT (4 e
91. A fan produces a feeling of comfort during hot Weathe, ;
(a) our body radiates more heat in air ; heca“!& ® |
(b) fan supplies cool air (c) conductivity of air : 1
(d) our perspiration evaporates rapidly : l?c%c\ G i
92. Which one of the following statements is correct ? "oy, 2y @ !
(a) Only electrons reside inside the nucleus of an atom ]
(b) Both electrons and protons reside inside the nucleus of wh
(c) Only neutrons reside inside the nucleus of an atom M aton, 1@-’-“‘] i
(d) Both protons and neutrons can reside inside the nucleus of M atgy ) :
d)
93. Gases have two specific heat capacities : - - 05 {Whi
(a) one at the constant volume and another at the P -
(b) both at the constant volume COmSIant pressur al
(c) both at the constant pressure (d) none of these ()
94 The Carnot’s engine takes heat : :
(a) at constant temperature (b) at constant volume td
(¢) at constant pressure (d) none of these
95. The Otto engine takes heat : w
(a) at constant temperature b) at
{c) at constant pressure Ed; m;ifﬁﬂ:.:: oo i ifar
96. Entm_py is the measurement of : r:'r'
() okt et St e "
on none of th
973 The lightis a : - i
5 ; .
{(g)) . Eg; longitudinal wave W The
none
98. The ratio of velocity of X-rays to th e E:}
2 : Y at of gamma rays e
E; i PO o %o (©) is1 )
& ot !Eret'l s upf}n thle ratio of their frequencies [NDA, 2010] WThe
- 1he velocity of light in vacuum or ajy is : )
(a) 9x10° m/sec F 1 . i)
le) 3% 108 (b) 3 x 10" m/sec
10" m/sec (d) 2 x10*m/ PSC (Pre) 2003]
100.0n raising the temperature of th ' g | 8T
€ medium velocity of light : ’

(a) increases (b) dec
: Tea
IGI (:v)hf‘elﬂlﬂins lhe Ssame (d) SUddensf; decwases {ﬂm} % k:'
‘(n) ;;:e ‘: :r:: o; ﬂlh:; following pairs of rays is electromagnetic in nature’
& AL YsAnd gammarays (b) Cathode raysand X-rays
pha rays and beta rays (d) X-rays and ‘gamma rays
oA 21y

102. The magnetic lines of for
: ce due
(a) intersect inside the body of t;iez:rt\}:gnr '::tagnet E
)
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s 1 . Aers ity At Nk ania
' . '-Wdt intersect at all Poles
ific resistance of a conduct
the wire, area of
pength of
of the wire

ing wire g INDA, 2010)
. - Yepends
Cross-section of the wil:epm e

ln%a ' () t!Lf:matefial of th.e wire
Sey { () Material of the wire only but neither

"?ﬂlo! on the area of cross-section of the wirgﬂ the length of the S5 tine
@ Length of the wire only but neither on the area of
% the wire nor on the material of the wire of cross-section of
Aton, when X-rays are produced — INDA, 2010
1 af i erated at the tar :
) ) heat is gen get (b) heat i
\fgn Aoy, {:] the temperature of the target remains r:m::::;i? rbed at the target
4, Ea;ﬂ; (d) brilliant light is seen at the target -
which one of the statements given below is —_——_ NDA, 2010)

magnet is called the magnetic meridian ly suspended
(b) A vertical plane passing through the axis of : o oo

called the geographical meridian O} fotation of the Earth is
{c) Thedegree to which the magnetic field can R cica

known as the relative permeability of the mﬁﬂit:te a medium is
(d) The relative permeability is not a dimensionjese quanti

INDA, 2010]
f a concave mirror, the

"TeSSlury } Iﬂim A vertical plane passing through the axis of g B

196.1f an object is placed at the centre of curvature o
position of the image is
(a) at the principal focus
(b) between the principal focus and the centre of curvature

(¢) atthe centre of curvature (d) beyond the centre of curvature
INDA, 2010]
107.The radius of curvature of a plane mirror
= 2004] (@) is zero (b) is infinity
(c) can be anywhere between zero and infinity
(d) none of the above [NDA, 2010]
. 2010] 108The rainbow appears due to :
(@) reflection (b) refraction
(€) scattering (d) both reflection and refraction
- [RRB CG 2005]
109.The sky appears blue :
(a) due to dispersion (b) due to refraction
2004 . () dueto scattering (d) due to reflection  [RRB 2004]
we? O'E;E dif{’uosion of light in the atmosphere is due to 1
carbon dioxide @) dust particle
" (©) helium (d) water vapour [IAS (Pre) 2003]
ol . :c ccz;n in a beaker filled with water appears raised. This phenomenon
15 use of the property of "
{g :’eﬂet_ﬁon of light (b) refraction of llfgl}:gtht [NDA 2010]
Otal internal reflection light (d) interference©

*
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i tglass plate, o ) !

.Aray of light falls on a transparen Partog;,.
112 . prr:l rtis refracted. The reflected and refracted rayscan bel;:"*%q @ ’l'*"pl“
to each other for _ "'1

1~ '{n: y-e'T
4 ¢
(a) angle of incidence equal to 9(r M l
(b) angle of incidence equal to zero

pod?
Ly Ao
(c) only one angle of '""-'de.nn? tﬂ'foll";;;
(d) more than one angle of incidence INg (a) on
113. A man with a dark skin, in comparison with 4 man wip, i \vl:& , ib}} NE
will experience iy N
(a) less heat and less cold (b) less heat and mgy, colg { perl‘
(€) more heat and less cold (d) more heat ang More copq 1‘5’:,@ th
2 ’NIM ) :” e
114. Which one among the following denotes the smallest po, . “ 1
(a) 1"on the Celsius scale (b) 1"on the Kelvip Scale e @ ™
(€) 1"on the Fahrenheit scale (d) 1" on the Reaumy, Scale % Consi*
INDA. X t J Cl
1S, For shaving which type of mirror is ysed - W : of
(a) concave mirror (b) plane Mmirror p Re
(€) convex mirror - (d) “"m' of these IBPSC (p,) 1wy ;;
116. When a body moves with simple harmonic motion, then th, Phase 3
difference between the velocity and the acceleration jg .3
@ o (b) 90 (c) 180° (d) 2700 s
" | INDA 291 (a) 3
U7 An air bubbje In water acts |ike a: e :
(@) convex mimrr (b) convex lens 127.Hawr ¢
(€) concave mirror (d) concave lens fuppes (Pre) 207y ﬁ;m
8. Abody is thrown vertically upwards ang then falls back on the groyng 5 :.
Its potential energy is maximum — e g
[‘.ﬂ on l_h'-‘?;muncl (b) at the maximum height i
(€) during the returm Journey . 1
. (d) both on the Eround and at tfy, Maximum height INDA. 2010/ (b) .l:
9 . : " ;
Ij:- ':iuh;:.'uwer of a convex lens js 2 diopter then the focal length of the n
s - _ () E
(@) 200 em (b) 100 em (€) 50 cm (d) 2em v
BPSC (Pre) 1% (
120. The ¢ : : ol
m;‘ ::I:::!”L:‘ “Paque object is due ¢, that colour which - 129 Wh
() s reflected %) snot reflected Wi
121. Which one of ¢ (d) is scattered [1AS (Pre) 19%4]
- ol v ] - ¢ - (
(@) Poten h;:l “::.r:l"::;;flg P‘l'_f'h does mop have the same dimension II"Whg
(b) “"n““l i sﬁ.‘i“c :.::t‘f IC unerg}-- (a) F
(d) Gray Hélmml g 3 (0 Focal length and height (©)
122 The uree angd rictiong| toree [NDA. 201 m-l‘iu
== the best ang the POOrest cong uctors . ? (a m
(@) silver (AR) and lex oy s of heat are respectively ? o ) ¢
s () silver (Ag) and gold (Au) :3; “opper (Cu) and a!“m";j:n;( :b]] e
“Opper (Cu) and gold (Au 9 g
(NDA, 2010 4) 4
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J.?" e e = m
r “me,m;l.mlou:s are ;

ﬁ*ﬁ yello¥ "and red (d) blue, yellow = 'Edm
@ dew, IMPPCS (Pre) 2004, RrB
@ he surface of th i s
“-estonteﬁ eeafm«“'hlchuneamun the
pody is aate ments is correct regarding this ? 8
I:":,l ? ::c i acting on the body .
) Mol ight of the s
:l- ) Onb::l o enward force is equal to the net upward force
[ﬂ ;.I].:ﬂ? of the above stat;ments is correct INDA, 2010]
) ym beats faster than a standard pendulum. In order to brin
i P""du il ard beat, the length of the pendulum is to be : -
(b2 i‘w;hes Sl (b) increased
o ‘educed and the mass of the bob increased
© ﬁ:ﬂ 4 and also the mass of the bob reduced [NDA, 2010}
d ider the following statements
llﬁ‘cmﬁa e sky ?Fﬁfam blue due to poor scattering of blue wavelength
- - bl i N
of visiDi€ Ef light shows more scattering than blue light in the

3 Red pOIt O
o mosph"’“" _
psence of atmosphere, there would be no scattering of light

the a
: ';:,d <ky will look black. P ?
2 the statement given ve is/ are correct ?
which of (b) 1and 2only

|
() 1oty (d) 1,2and 3 [CDs, 2010]

() 3only ¢ : '
(77 Hair of & shaving brush cling together when the brush is removed from

.mlef due to ‘

(a) viscosity (b) surface tension

(@) friction (d) elasticity [cDs, 2010]
128 Which one of the following statements is correct ?
(a) The angle of contact of water with glass is acute, while that of

mercury with glass is obtuse
() The angle of contact of water with glass is obtuse, while that of

mercury with glass is acute
() Both the angle of contact of waler with glass and that of mercury

with glass are acute

(d) None of the above [cDs, 2010]
138 Who was the inventor of telescope ? _

(a) Galileo (b) Gutenberg (c) Edison (d) Graham Bell

[UPPCS (Pre) 1994]

13.Who was the inventor of radar ?

(@) Robert Watson (b) Fleming

(c) Bush Wall (d) Austin [BPSC (Pre) 2005]

‘Human eyes are |

‘“” tonverging lenses of variable focal length
(© Z‘;“Vt‘l:@ng lenses of fixed focal length
di"eragng lenses of variable focal length
verging lenses of fixed focal length

Scanned by CamScanner




General Science

‘

ctor ig to:
eed of neutrons Vi)
m | (a) ;"IW:‘:;;?;?;I of neutrons (c) cool down the teacte, (65_1
| | ((3; stop the nuclear reaction S r@ﬁﬁp& ﬁﬁd
is the difference between a CFL and a ED lal’l’lp R J% 1‘“@?
i 133.What is the 1 es mercury vapou, :
To produce light, a CFL us . and Ph“’ipho, pf“*
: an EED lamp uses semjconducfor material, "’h‘g P 3
2. The average life span of a CFL is much longer than thay - uh o
- \ ‘ )
3 j: ]EEL is less energy-efficient as compared to ap LED ]ilnp id}
'r\.fhich of the statements given abo \(r;)lsé amdcgm?t ? : b
an on b L
(a) 1only M
(¢) 1and 3 only t (d) 1,2and 3 4“:3“17'1'1"@1%! (@
ine the following statements : o
134-5"&:':.:;;95 of low frequency are actually pProduced throug}, the b=
lesser length, . . ; 4_'(1}
2. Soundthrough the rocks only transmitted i the form Uﬂongﬂudw %
elastic waves, _ | o
Which one of the following of the above Statements i5/ are true.
(@) Only 1 (b) Only 2
(c) 1and 2 both

(d) Neither 1 nor

¥
2 Jiag (Pre) 20y "
135.Consider the follnwing statements - h
I. A person with myopia can see distant objects distinclly but Canngy 14T
see nearby objects clear] y- (a)
2. A person with hypermetropia cannot see distant obj cIearII.-, (®)
- Aperson with Presbyopia can see nearby objects withoutcnr:eum E?
glasses. ,
Which of the statements Biven above js / are not correct 7 5w
(@) 1,2and 3 (b) 1and 2 only (al
(c) 2and 3 only (d) 3 only [CDS 0 (¢!
136.The Phenomenon of interference can be obtained by : 146.Tk
a) two independen sources of light (a
two virtual and coherent soyreeg of light e
€ any two sources whatever pe the Wavelength or frequency of the 47.A
ight waves \
(d) None of these G
“#37.The visible range of solar radiation jg . (c
by S <k (b) 400 - 700 nm

136, The ot 10000 ey d) none of these /psc (pr)i l4g 3¢
.( ])e t.:lectnhcanon in a bo‘d}r takes place due to - 0
39 T:‘ € ECtron ' (bJ PﬂSltI‘Dﬂ (_') Proton (d) neutmﬂ. (E
5 (a;e;c_)rce ""’““8 on 2 particle exemn‘ng simple harmonic motion is - (k
frectly prop(.:r'honal to the displacement and is directed away Ir¢ (¢
" the mean Position (¢
: 1 o _

(b) INVersely pmportwnal to the di5placernent and is directed towar® £
© qr.mean position ihe LR

5 frectly Proportionga] ¢ t i e o3 way from
Mean position o the Velocity and s 4 irected away

(a
e
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L1 B

” 2n
: inversely proportional to the velodi .
bﬂ"ﬁ’e,b -' 9 mean position 'Y and is directeq 'o;vards the
| the sunlight passes through the atmes hei CDs, 2010)
Pho, J ; "a'ﬁny articles of dust, pollen, soot ang m‘;\e,- me'ith::ea;: ::hm scattered by
"f@' ; present there. However, when we Jook up, the sky a cular matters
Ofan % mid-day, because Y appears biye during
blue light is scattered most (5) Bluesiioks
. f:}} blue light is reflected most telight is absorbed mos;

(d) ultravioletand yellow component of sunli

' |41.A passenger in a moving train tosses 3 five ru
p"}zo, ‘ pehind him, then the train must e
I

pee coin. If the coin falls
| (a) acceleration |

moving with a uniform
(b) deceleration

’ﬂuteq’ (c) SPeed (d) VE'IO-CH}' [CDs, 2010]
142.Non-metals are bad conductors of electricity because -
h_,% (a) they lack free or mobile electrons
(b) they have light atoms
(¢) they have high melting points (d) Al of these
13An object weights the maximum in :
) 2007 (a) air (b) water (€) hydrogen (d) vacuum
UPSC (Pre) 2011)
gt 144.The pressure exerted on the ground by a man is greatest
(a) when he lies down on the ground
¥ (b) when he stands on the toes of one foot
tive (c) when he stands with both feet flat on the ground
(d) all of the above yield the same pressure [CDS, 2010)

145.Which one of the following is not needed in a nuclear fission reactor ?

(a) Moderator (b) Coolant
"oy (c) Accelerator (d) Control device [CDS, 2010)
146.The shortest unit of length is :
(@) micron (b) nanometer
() angstrum (d) fermimeter [UPPCS (Pre) 2005]

147, An endoscope, used by doctors for examine the inside of a patient's
stomach, works on the principle of :

(a) reflection of light (b) dispersion of light | .
(c) refraction of light (d) total internal reflection of light
[IPSC (Pre) 2011)
H8.If two conducting spheres are separately charged and then brought in
Contact :

(a) the total energy of the two spheres is conserved
((b) the total charge on the spheres is conserved 4
€) both the total energy and charge are conserve o
) o th
(d) the final potential is always the mean of the original potential of the

two spheres [NDA, 2010]
-E;e Eledmly te in a car battery is: —"
ydrochlori id (b) sulphu _—
nitric aCi:;ﬂC - (d) distilled water [BPSC (Pre) 1 /

.
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212

inventor of voltaic cell :
lsu.mhoB:;:,ﬂz Franklin (b) Thomas Eqs,,
(¢c) Alizendro Voltas - (dqulrﬁthoff&
v of metallic wire having equa ength ang
151-;;::‘35 lr::r have different resistances. The tWO wirg m?;tu?! o,
(a) have different cross §ectmns (b) have differen; g
(c) be of different materials ((.:” be of same d ity P "
152.The process of zinc lamination (coating) on the

' . iron i-"caﬂed- 4'2%1
(a) galvanization (b) electroplating (c) ionisati '

= DN
. Uh%"d’ﬁm?ﬁzjh
153, The ‘absolute zero of temperature’ is N
(a) the starting point of any scalg of temperature
(b) the lowest temperature that is theoretically possible
(€) the temperature at which the vapours of ajj liquid Sy,
freeze

(d) the temperature at which all substa

nees exist in the Vapoy

r
[rpsc (p,,m"”
J# One astronomical unit is the av . |

(a) the Earth and the Sun (b) the Earth and the Mogn,
(c) the Jupiter and the Sun (d) the Pluto and the Sun

IPSC (pre) X

erage distance between

.

155, Fish can survive inside a frozen lake, because
(a) fish are warm-blooded animals
(b) fish hibernate in jce
(¢) water near the bottom does not freeze
(d) iceis a good conductor of heat UIPSC (Pr) )
f 156.The S.I. unit of electric flux is -

(@) Nm¥/coul. () N coul/m?

(€©) Nm?*/coul? (d) None of these
157. A hollow metal ball carrying an electric charge produces no electric field
at points ?
(a) outside the s he its s
1 (€) inside the s l‘F: . o s e '
: phere (d) only at the centre INDA. 21
: 158.The filament of an electric bulb is made of ;
(@) copper (b) iron (c) lead

(d) tungsten

[RRB ASM/ GG 2003, 2005, UPPCS [Pre) 261
159.The coil in a he S

5 ater is made of 7
‘ (@) Nichrome ) Tungsten (c) Copper (d) Iron

=

160.Stephen Hawking isa:
() Pianist (b) Guitari t
) S itaris
enlist (d) American politician 1]
161. Them t familj IMPPCS(PMJ
e most fam; arform of radiantene ] i usestan’¥
an sunbgmmg of human skin, js cafﬁiim SRS
({:) _ul:rawulet radiation (b) visible radiation
Infrared radjag iati '
ation (d) microwave rad*anu?\rm 20
- ‘
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\ ead\ of 100 watt remai
. qo bulbs €2 ain switched
1 ol electricity consumed everyday would pa’ | MOU daily, then

the (b) 100 kW
@ 1ot h (e) 10 unit ) 10kt
‘% was the inventor of the lightnij ;:saml:wh
LY Iﬁ"w;w Graham Bell m? tt:m;uqm ? 1GG 2004)
B B AR ¢ ord Li
% | :c Benjamin Franklin | (d) Einstelid:ler
4 Aman issittingonarotating stool with hisarms o [RRB ASM/GG 2004
h | (o8 e folds his arm the angular velocity of the ma:t::mlched. Ifsuddenty
ay, | s R ——
! R (d) remain constant
e which of the following is a paramagnetic ? INDA, 2010}
| W wickel  (®) cobalt 0 cheomium  (d) coppe
r
- ﬂhich one of the follov.ving is diamagnetic : [UPPCS (Pre) 1990)
2 (a) iron (b) bismith (c) nickel (d) cobalt
ol : [IAS (Pre) 1998
| g7 The magnelic effect of electric current was firstly ob . k
[RRE ASM /G
1 168.Who discovered the electric bulb ? s s
@ 'n-.o{nas Edison (b) Alexander Graham Bell
() William Cook (d) Terry Edison [MPPCS (Pre) 2011)
169.Who in vented thermoscope an early form of thermometer ?
(a) Sir Christopher Wren (b) Charles F Richter
’ (¢) Beno Gutenberg (d) Galileo [MPPCS (Pre) 2011)
170, Who gave the theory of gravity ?
(a) Charles Newton (b) Charles Babbage

(¢) Issac Newton (d) John Adams [MPPCS (Pre) 2011]

171.Lenz's law is directly related to:
(a) energy conservation (b) mass conservation
(c) momentum conservation {d) none of these

172.Cloudy nights are warmer than cloud free nights because of ?
(a) green house effect (b) depletion in ozone layer

le) infrared radiation (d) land surface radiation
[NDA 2010)

173.Who was the inventor of neutron ?

(a) Rutherford (b) Thomson
juprrPcs (Pre) 1995, 1996, Jhrkha

/74.For a particle revolving in a circular path, the acceleration©
I5:
:a,) along the tangent (b) along the radius
C) zero

2010)
d) along the circumference of the circle [NDA,

175 The o
?5"(':;“ 5""-’?;;°f the atomic nucleus is in the orf_iff of : () 107" meter
107 meter (b) 10~ meter (c) 107 MEtEr op qone/GC 2004

P |

dwick (d) Newton
(c) Chadwick . i PCS (Pre)2003]

f the particle
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176. Who was the inventor of positron ? W
(a) Rutherford (b) ].J. Thomson (c) Chadwick - ol :‘5’7‘ A
177. The antiparticle of the electron is called : mﬁl?d' ey, lﬁ'l’) ﬂ“p:
(a) positron (b) neutrino (c) meson d&u‘% ;ﬂﬂ'ﬂ# ¢
178.Who was the inventor of neutrino ? () any l’]} or! be
(a) Pauli (b) Fermi (c) Anderson N % gn'ﬂ;“’
179 Microwave oven consumes less power due to - d) \'ul:a“. :dl * 1e
(a) small frequency of radiation (b) short t\;a : 1he ave
(c) large frequency as well as wavelength of yelength of ta 19k :ﬂ“'"‘;
(d) small frequency as well as wave[enggth of::?;iaatt'icm d"r'“n E:) ;ﬁ:n'
180.The sun is constantly radiatin o Inp
g energy and yet is A, The Henr?
is nearl surf g1 enfl”
e A Ry #EE
(a) fission T isdy 2 n
(c) fusion ®) b!&'.:k hole EVaporatj 1"3’1* Plfﬂv
.St ke 1t (d) radioactivity ;’“ () ®
use pes o carry water sometimes burst in the m.'in::i‘:-lt Dy g The finz
((;; esar xpands when it freezes . te:]pf carbx
(¢) wtsid?::lftm;;:z:::cgamr 195.The end!
(d) metal expands more than wa"::_m than inside (a) carbe
182.The mesons are - whic
(a)e;SiﬁIVEI:r:};arged - INDA, -mlﬂ! l*’?;Pmd.lS
(c) neutral particles  (b) negatively charged partge, () lengt
183.1f three identical reci (d) All of these of the
eql:iiv 1 reflsmm each of resistance r are o (b) lengt
alen mszstance f nnected in
Summer season a fan gives 4 (d) 7 INDA 2y (c) only
(a) our body radiates mgre heus relaxation because -
gg} fan g_:::sides sold ate at cumparatwe]y in air (d) ::::
ucti '
(d) our sweat va:gl S s 197.The disin
185.The ratio of th Very quickly called :
ST s e velocities of X.ra ys and INDA 2010f e
(d) depends L >1 (cn I’r-ra)'s is a)] f;:d
on e ratio f = £ djl
186. The of their f . ]
@) provee foree exist between: s e for
(€) neutron st (b) (“ﬂel is
1871 = Neutron Proton — neutron 3 nugle
In the follow; - (d) )
Ollowing rays pair whi All of these Phot,
Magnetic ? r Whlch one ig found 1&‘&!
(a) B-rays and v-ra nd to be naturally eled™ (a;'m boy
188.The nucleas fopee " (a) Sathode rays and Y-ray ) boty
(a) aﬂracﬁ:r::f’ is : -rays and y-rays [NDA 21 ‘ [ .';'ﬂrogﬁ
(b) attractive 1O SPiN depeng 3) o
(©) repepive but spin indepenqe: ) bogy
bed sive and spin d . ent zulWh h.

- €pend
\mt (d) None of these f(a] ';I‘: ;,’
¢ |[§
LN | lmra.
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remains influential (effecti
a0 Wm0 0%
etic ine® of force produced through a bar magnlel o

e inside the
e (1058 across the neutral points of the ma
@ oY cross across the north pole and sout?: pDIS:Et

o) onlY it h
an ere in the m
(«© { Cross v agnet Pk

don? -y
() ucleat force isa:
. ative force (b) non-conservative force

pThe ” aserV
¥ W ;?:haf these ' (d) none of these
(© e omenon of natural radioactivity was invented by :
P (b) Rutherford '

‘?_,Tb‘: Bacqurel
) Het, () Dienie of thess

t:; gOw f artificial radioactivi
he qomen no 1 .loac vity was invented -
o gu rfo (b) Madam Curie (c) Newton (d) E’;lm
‘1;113 sement 00 which the first artificial radioactive features were
L 'mertfed : . .
::) c:rbon (b) nitrogen (c) aluminium (d) None of these
i plement of €Very natural radioactive element is :
Hi'lal ca]'bon (b) SIIICOH (C} bismut.h (d) sulphur
60N which of the following specific resistance of a conducting wire
ept‘“df’ ?
fn) 1 of the wire, cross-sectional area of the wire and on the matter
of the wire
{b) leng of the wire, cross-sectional area of the wire but not on the
matter of the wire
() onlyon the matter of the wire but not on the length of the wire and

_sectional area of the wire
n the length of the wire and neither

(d) only ©
area of the wire nor on the matter of the wire [NDA 2010]
197.The disintegration process of a heavy nucleus into two lighter nuclei is
called
(a) Nuclear fusion (b) Nuclear fission
(¢) Radioactive disintegration (d) Mass loss [RRB 2003]
cleus by the combination of two lighter

% The formation of a heavy nu

nuclei is =
(a) nuclear fission (b) nuclear fusion
() photoelectric effect (1) chemical reaction

bomb is based upon the p inciple of :
nuclear fission

(a) nuclear fusion (b)
(¢} both of them (d) None of these [BPSC (Pre) 1994]
WHydrogen bomb is based upon the principle of :
{2) nuclear fusion (b) nuclear fission
(0) both of them (d) None of these
night visionary equipment ?

MW
Which types of waves are utilized in the
(b) Micro wave

(a) Radio w
ave
) Infra red wave (d) None€ of these
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202. When X-rays are produced, then
(a) heatis produced on the target (b) heat is 5

,f'z'l (c) temperature of the target is being constant bsorbeq by the 1 e
1) (d) a luminous light is to be seen on the target "th "%
| 203.The nuclear reactor is an example of : INp - "’ !Jl
(a) controlled fission (b) uncontrolled g 'm’i; | 5 f;} 1'-1'
(c) uncontrolled fusion (d) none of th Slon o0
€se i
R g1y B
204.The image of an object kept on the centre of . RBASM” Ge @
mirror is formed— Cutvature of a ¢ oy o . N
(a) at main focus ) Ll ¥
(b) between main focus and centre of curvature il
(c) between pole and infinity (d) none of thege who'
205.Il;:f:fjl;yauze:;;;::mainfing water a coin kept inside it 'se{eNDA 21y ,1‘-’»(‘1} W
use or— EEmS 1y
(a) reflection of light b : R b
(¢) total internal r%ﬂeclinn of lightéd; ;:::F;:;Ecc;“;g]hl 12‘]:]?’::
: - o 3
a rays { 5 185] ;
¥ a rays (¢) gamma rays (d) 7‘1~ral;:5n of - ﬂlj;l(.]:az
" |
207'?";0&9] used in the breeder reactor js - A (Pre) 1959y
al thorium (b) uranium © d :
£ t . /Who
208.;’\;0?11:: pile is uf;ed in e uranium.z3 ’-33'1’:) 1
(EJ :h:: gndluc_t.on. of nuclear fission (c) -
; gulation of nuclear fission 71 Whe
(€) the regulation of thermonucl ; .
(d) the atomic acceleration clear fusion (a)
209. :'_'t;rie is the unit of : IS5C Graduate ) (c)
a) radioactivity (b) _ 24.Wh
2J0.In the nuclear ru ) temperature (¢) heat (d : (a)
€ar reactor hea , } energ\

(@) moderator (b) ‘Ctlol.;?;t water (D,0) is used in the form of: (<)
2117} () castodian  (d) controller B
~ii. L8 mass-eneraw . Y

() q:l:?]st-;::!rf,} relation is the conclusion of [RRB TC 2000 Ea;

(c) arial g e (b) i :

al theory of energy ) ge“'ﬁ'f‘ﬂl theory of relativity 26Wh
212.The dioge | special theory of relativity (a)
&) 1o ﬂnw“? a dEV:c? which forces the [S5C Graduate 206/ .
() not 1o nm one direction (b) to flow e
OWin any direction, (d) Il\? Aow in both directions @)
213.The radar ic susir: one of these fc)
(@) the :l;:s utilised for - [RRB Assist. Driver 2005]
et
() the df.'t:;zu‘ls:] of solar fadiation(h) 1, . o
(d) the v 1 Of aircrafys, ships ete € Observation of planets a)
214. A three dimen;n of the jn!en.‘iii}' of theaer::ti?r the path indicaml‘-"?mﬂ 2y
(a) holography " Photograph jg 1 : w— e ‘Th
¢ phmgd PRy . lP)ff-'pamd through : (a)
romatic procegs ) phomgl‘aphy ()
) radi[) ra h ¥ !30
Braphy 2003 +Sg
[UPPCS (Pre) 1990, CDSZ (a)
g
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was the inventor of
515::;mamm Rosi  (b) Vicl:s‘:‘;:qmys ?
_ designed and fabﬁmled th' (c) :
:“"( 4) | H. Van Tassel © firgy s,
o PT. Phonsberth (b) X
. who was the inventor of graviy (d) T. Op
o

:PW) Edison (b) Newt i iltiunal la

The Nobel prize started 4 Alf .
: (a) Aircraft (b) T‘Ele;;hunl:d '?:)beg.
=ntor of telﬂ‘\'ision 3

) Robert Maless ¢) 11

L. Be

1 The Wright Brothers were the i
“ (o) telescope (b)) radig hvm;l;;rsa::: |
plang

+o.Who was the inv
= I(.‘] \V‘ Ramﬁﬁ&!

Yard

xl‘x-ra'\'ﬁ “‘CI_'S invented by .
@ Hopkins (b Roentgen

; (d
1Who developed the atom bomp, » RRB GG 2003
(a) Bearnor Bon Bron ®) 1.R
- » g nb‘-‘ﬂ 0
(¢) Adberd Taylor (). Sarnyat Cnhan
1 Who developed the missile 2 en IS5C 200
(a) Bermor Bon Bron b
(¢) Adberd Taylor ) 3. Robert Opan Heemar

(d) Samual ¢
24 Who developed the hydrogen bomp 2 chen IS5C 2002
(a) Bernor Bon Bron

(b) I.R
(¢) Adberd Taylor (d) énn:)::;tc?pan Heemar

25 Who was the inventor of electron microscope ? e e
(a) Nol & Ruska (b) Robert Koach
(¢) Leewan Hock (d) C.P. Swansun [SSC 2004
26Who was the inventor of scoater ?

(a) Brad Shaw (b) Damlar (c) Einstein (d) Formich

[RRB ASM/GC 2005
27 Relative humidity is measured by :

(@) Hydrometer

{(b) Hygrometer
l€) Lactometer

(d) Potentiometer
[UPPCS (Pre) 1996, CIO SI 2003]
28 Which one of the following is used in measuring altitudes ?

(@) Barometer (b) Plane meter (c) Altimeter (d) Hydrometer

[RRB TC/CC 2002
P The device throu gh which the intensity of the sunrays is measured :
3) Astrometer (b) Chrescograph ———
(&) Barometer (d) Actiometer /

), Solar radiation is measured hy// ter  (d) Manometer
fa) Pyrometer (b) Astrometer (c) Barome i
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231.The device through which the depth of the sea is =
of sound wave : : req b?t}.
(a) Radar (b) Sonar (c) Altimeter a1 \

232.The use of thermostat is: ‘ IS5 e
(a) to measure temperature (b) to increase tempey, L
(c) to keep constant temperature bure
(d) to convert temperature into electricity Mrpes

233, The radiator of vehicles are used for : (Pry 2,

to heat the engine (b) toprevent the |
gz)) tg keep cool the engine (d) None of ti mahad'ils,n

The device to record and to reproduce the detection of the

called : "“Ordig
(a) Audiophone (b) Detectophone (c) Gramophone (d) \; N
[RRB ASM;‘&;;:”

235.The law of floatation was invented by :

(a) Newton (b) Wright Brothers (c) Galileo (d) Archen,
[RRB Disel 45y

236.1In isobaric and isochoric thermodynamical processes : ay

(a) pressure and volume remain constant

(b) volume and pressure remain constant

(c) pressure and temperature remain constant

(d) None of these
237.1In the adiabatic process, which one of the following remains

(a) heat (b) entropy (c) Both of these (d) Noneoihe

238.In the ideal gas which type of energy is absent :
(a) Kinetic energy (b) Potential energy
(c) Both of these (d) None of these

239.The thermodynamical definition of an ideal gas implies that it s
only temperature dependent and independent of its volume; it is fe
statement of :
(a) Joule's law (b) Joule-Kelvin's
(c) Wein's law (d) Stefan's law

240.In the porous plug experiment which one of the following physicd
quantity remains constant :
(a) enthalpy  (b) entropy (c) Both of these (d) Noneofthet

241. Which one of the following has maximum energy ?

(a) Violet light (b) Greenlight (c) Red light  (d) Yellow fight

[IAS (Pre) 30

242 The external work done is the maximum for the thermodynamic

expansion of which one of the following process :

(a) adiabatic (b) isothermal (c) isobaric (d) isochori¢
243.The energy radiance is maximum for the lowest wavelengthi

(a) Wein's law (b) Stefan'slaw (c) Planck’s law (d) Non®
244 Temperature upto the order of 10°K is measured through

(a) Thermometer (b) Pyrometer

(¢} Thermocouple (d) None of these

I!#'.‘ a j
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Physics

f b’“\ rbers are good emitters. This -
pso! ors. i
/-5‘;‘?“-! : " s a’a:i::hhdfs law 8 the statement of :
Gr‘q . (a; vost's theory of heat exchimge
oy |8 Sl @ Weins o
ml‘g (<! “.hl}l:h one of the 'l’.‘.l“ﬂ'l-ving lhﬂ'l‘mgmﬂﬁt
e perature is mmulred : scales only positive
’ (Srp modynamical scale (b) plati .
) (,|| the ’ . Platinum resist
al By | () celsius scale , (d) nonc of these
radl‘l‘ 2 W Hcmnu"l.'ﬁ lhmmm | L
e " N1 energy conservation (b) mass conservation
&y% . () poth of 'hos""h - {d) None of these
' » of the following i
M; l"ls.‘ | i W hich one o e & is the speed of sound the maximum ?
- Cro, (a) in the air (b) in the air of 100°C
M "G ) in the water (d) in the wood
g, (c : . [IAS (Pre) 2006]
wlfa tunnel is made along the diameter of the earth and 2 St o
_A"l.‘hcm s gently released then : ’ —
i 3 . .
""""lw,_?': () it will execute SHM (b) it will execute periodic moti
L {c) there isno specific motion (d) None of these e
w50 The time period of the revolution of the geostationary satellite around
the earth is : '
(a) equal to that of the carth (b) twice that of the earth
(¢) equalto that of the moon (d) None of the above
ins ¢ 551 The escape ‘vc!ﬂd*}' of *‘f"‘}’b"’d)' on the earth's surface is equal lo
V“Dcnfu-“ how many mes the orbital velocity of the same body on the eart v's
surface: -
{a) 2 times (b) V2 times
(c) +3 times (d) No any relations exists
tha 2 If a body is revolving around the earth’s orbit with its usual velocity,
s l_ s then what would be the minimum energy required to let it escape from
e 1 st lh\' nrbil *

ng physs
loneoftres

ellow b*
15 (Pl
pdynat®

ocho®

hit®
mﬂf‘-"d‘

- —

{a) double of its orbiting energy (b) /2 of its orbiting energy
(¢) triple of its orbiting energy  (d) None of these
31 Newton's formula for the velocity of sound is wrong because of his
consideration about the propagation of sound as :
(a) an isothermal process (b) an adiabatic process
(¢} Both of these (d) None of these
254 Laplace made a correction in the basic formula of velocity of sound
given by Newton and evaluated the correct value by considering that
sound propagation is :
(@) an isothermal process
() both of these
Si.nthe formationof a stationary wave which oneof the
does not occur :
3) energy transmits from one place to another
:h) energy remains confined within the‘space
©) nodes and antinodes form consecutively
d) None of these

(b) an adiabatic process
(d) none of these
following process
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General Science
m *

’ the following is tmq abouy
.Wh’_‘-"}:::n?:ed by the superposition of
(a) ;:mgrcssiw: wiaves

tthe seqy
two equa! anry

d‘%
sition of tw

it is formed by the superposi  eqea

- ::I:"f[lﬂn Fﬂlilnf.‘ Progressive wave Pmpagaﬁ(}n ang Il\

%,
(c) any of the above 5
(d) None of these

ipes (air columns) are Sweater than i
257.0pen organ pipes Closeg
AUSe .
(t:;c a:ltl harmonics are present in open nrg‘?n Pipes, whi M
harmonics are present in clf}sed OTgan pipes . W!r.,
(b) all harmonics are present in closed Organ ipes, wii 4
harmonics are present in open organ pipes ©

Only.,,
(c) both of these ‘ 1
(d) Open organ pipes are convenient to blow thap ;
258, Which of the following effect is also called Edisgp effoct .
25 (a) Photoelectric effect (b) Thermionjc Emisr;:’o
{¢) Both of these (d) None of these 0
259 Photoelectric effect occurs only in the light of -
(a) any wavelength (b) threshold Wavelengy,
(c) any of these (d) None of these

260, The famous photoelectric
(a) Quantum lhenr}r
(c) both of these

261.Which of the following indicates th
(@) on 1” C Celcius scale

effect was fully explained o the hax:
(b) Wave lheory L

(d) None of these

e lowest temperatyre 7

(b) on 1K scale
(€) on 1° F scale (d) on1°R scale
262.1f a body executes SHM then the Phase difference of the v
acceleration of the body is— *E -
(a) ¢r (b) 9p° (c) 180°

(d) 2708
— ‘ IND4
=063 Which one of the following pairs has not identical dimension ?
(@) potentia) ENergy and kinetic energy 4
(b) density ang Spe

cific density (c) focal length and height
5 () gravitationa) force and frictional force . gﬁ“””‘
264, At high altitudes i
h > Pressure cook 5 3 » ' o
boiling poing of Sk QOXer is preferable for cooking, becaus
:;}) rr:duce? due to higher Amospheric pressure
6 1 “‘Ct‘\ due to Jowe, Atmospheric pressure
@ nﬁ:ti:tj-sddue tq reduced Sravitational force
ue to INcreased 0zone content in the ahﬂﬂsphe?m st
S.1f an gl : =
lect hay ; it o
with 2 AVINg mass of ] kg is subjected to a force of INit ™
(%) aspeed of Im/
(c) an

accelnratinn of 10 m/s? 1 » Spoeil ok | latve i

(d) an acceleration of | 7!55 o

Tinn-ty)
(a) ele
(¢} bot

AN diffn

blue fig
fa) B;.Ll
b} Dy
) Dig
) No



et Jiving otf a high springboard can perform a variety of
AN s the air betore entering the water below. Which one of the
T aen parameters will remain constant during the fall ?
.,.II.-ml.‘P:tht.'. linear momentum
! b athlete's moment ol inertia
1\ The athlete’s kinetic energy

..;l The athlete's angular momentum [CDs, 20100

e apparent weight of a steel sphere immersed in various liquids is
> ! yped using @ Spring balance. The greatest reading 1s obtained for

ety

i ,
ll'n"' I;:l.,-.m: the smallest density (b)) having the largest density
5 . in which the sphere was submerged deepest '
11

(1 having the greatest volume [Cs. 2010]

A wmiconductor has ! -
(! ﬂt‘){-“l\'l" tem pt"f;lt ure “"‘"fl(_'lt‘n "

13l pimtwv temperature ‘_-Im,“' BT |

() buoth positive or negative temperature coefficient

(ot None of these

two most popular semiconductors which are frequently used in solid

“l
" aate electronic devices are
(al Germenium and Sihicon (b) Germenium and Carbon
i) silicon and Carbon (d) None of these
=i wWhich one ot the tollowing is the purest form of semiconductor
(a) ntrinsi (b) extrinsic
(o) both of these (d) Noneof these
Tlinpetvpe of semiconductor the current mainly flows due to
fal electnons (b) holes
() both of these (d) none of these
72 Inwetvpe of semiconductor the current mainly flows due to
() electrons (h) holes
w1 both of these (d) none of these

TEAdittraction pattern is obtained using a beam of red light, Which one
among the tollowing will be the outcome if the red light is replaced by
blue hight ?

W Bands disappear
B Diftraction pattern becomes broader and turther apart
1 Diitraction pattern becomes narrower and crowded together

4 No change [CDs, 2010]
<4 The transistor acts like -

ol an amplifier (b) an osaillator

1 baoth of these (d) Noneol these

s} ": Ihu!'in one of the ln_lluwin;: statements is true 7
tMperatures dittering by 25" on the Fahrenheit (F) scale must differ
@ T carresponds to =32 (_‘_
“Mperatures which differ by 100 on the Celsius scale must differ
id) VN on thq Fahrenheit e»c.lli.-
Ster at Wr'C is warmer than water at 202°F JCDS. 2010)
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222 General Science v
276.To operate through T2
(@ population imverson TN 0ac,
T exci et, 3 |
277 .Which o::: 0:;? z,;::;n - (d) Nﬁnez‘;xu?‘:: Sty
(l'u)bezl-;ght ? 8 15 marked on the cqmmon
a) 220
278.Which oi'(th £ i (e) 6500 uu'
iactin :m ?iqwmg is the mathematicy stat () Sy /
- (‘;: dQ_= Tds (b) dS=TdQ © Tarr_ lo{&e%: lﬂo‘
'(I;;)e lra.lgt;n of the specific heat capacities of 4 g 4Q (d) \ "h %
' (b) 1.44 (c) 166 mﬂ"‘icsfm,%“&‘ aﬂ";riﬂl-
d) n o gyn
ANSWERS Nongyge
L(®) 2() 3 4 (@ N T
; ' . 5. (c Jax
7. i m S 2O ne @ g S
25, : ' -(b) 21, ' 15, ¢, & ¢
20© ke TO e e ehagk
41. : ' - (c) 37, ¢ ' Lig o8 B phe
49. ((:)J 50, ((:,) o @ 4m) g ) "y = % 9 o “hdﬁ;i:
5. @) % g D = @ 8.0 s n 2 b & ol
65. N &7 gl L (b > la) sod
=0 e ® 7. () 6. @ e @ = R
8l. (a) &2, (d) 83. 8) 76,(d) 77, @ 78, (c) L) 72: "“"Qﬂ
89. (a) 90, (a) 91. (© 84 (a) g5 (d) 86. (a) ol 0y =
97. (a) 9B. (c) 99, () 1o D 9.(a) o4z p WY 7
105. (c) 106. (b) 107. fg; 1133' gg; 113; (d) 102 (4) 13.5' (b; !::H m;‘
113. p i - (¢} 110, Ly
121, () 122 () 1 o) 16 O 17 @ g 0 OB
129. (a) 130. + (B) 124. (b) 125, (a) 126, () 107 () A8
137. (b) 138, ((aJJ 113(1 (2) 132. (a) 133, (q) 134, (b) 135, (d] = dx.""
145 () 145, () 197 o) 190 (@) M1 (d) 102, (o) 13 QA s
153. (b) 154. (a) 155, () 148. (d) 149. (b) 150. () 151, () mE ©
161. (a) 162. (a) 163 {(3 ;gi Ea) 157, ©) 18,0 19, 0 oo
169. (b) 170. (c) 171, (a) 170 (1 100 () 166. (b) 167.0) 1H  Kepler
177. (a) 178. (a) 17 - (d) 173, () 174. () 175. @ TWH  when ¢
185. (c) 186, (d) 187, (1) 1oo (© 1L (@) 182 (d) 160, 0 I8 stun
193.(a) 154 (5) 195 ff}) 108 (@) 189. (@) 190. (d) 191. () 10N inthes
201. () 202. (a) 203 96. (b) 197. (b) 198. (b) 199. b) M  centyy,
- 1) 203. (a) 204. () 205 2 a4 :
209. (a) 210. (a) 211 . (b) 206. (d) 207. (o) Sir
217. (b) 218, (d) 219, () ooz @ 213 () 28 () W OM e
225, (a) 226, (d) 227 ((E; ;”223' S B0 2 R ﬁ: e bag
233. (c) g g - (€} 229. (d) 230. (a) 231 BV EEE  law g
241 () oo () 235 (d) 236. (a) 237. () 238 (b) 290 M foung|
ey (;‘) 552- (€) 243. (a) 244, (b) 245. (a) 246. (a) 247. () 14_‘ He
o 0. (a) 251. (b) 252, (a) 253. (a) 254. (b) 255 W E  they:
b (3) 258. (b) 259. (b) 260. (a) 261. (b) 262. (b) 263 B B%  congr:
Ty (fb’ 266. (d) 267. (c) 268, (a) 269. (a) 270. (a) 271-© Balay,
- (b) 274. (c) 275. (¢) 276. (a) 277. (¢) 278. () 20 Singiy
W



