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POWER POINT PRESENTATION

Name of the student:

Teacher :
Roll no :
Subject: Mathematics
Class: vii
Topic :Exponents and Powers

Exponents and Powers

> The distance from the sum to earth is 1,49,600,000,000
m.

» The earth has approxlmately 1,353,000,000.Cubic km of
sea water.

> We have written these kinds of number using Exponents. o
Example :- 1,40,00,00,000m.

' =1.4x10°m,

r We read 10°as 10raised to the power of 9. - 7

Base o ... it ™ Exponent






Observe the pattern:

6 Raised to the powerof 1 =6
6 Raised to the powerof2 =6

(we read 6 squares) |
6 Raised to the_powér of3 =6°
| =6.6.6
=(6 cube}
6 Raised to the power of 4 =6"
=6.6.6.6
=(6 power 4)
Generally, - R

This we can say that axaxaxaxaxa........ ‘'m’ times
=a" where ‘a’ is the base and ‘n’ is the exponent.
Ex:- 1) 5
Base: x

E Exponent:2






s

2) (5x%)

Base:5 x
Exponent:2
Read the following:-
(a) x2 (b) 6(2 x-3)

Sol:- (a)co-efficient - >

(b)co-efficient - 6.

2) In 8 x* write coefficient , base, exponent?
Sol:- coefficient -8 |
Base -x
Exponent -4
3)5.x. x.x. y. y. y. y Write in the exponential form?
Sol- S.x.x.x.y.y.y.y=5 xy" |
_c xa}‘,-:t
Powers with negative exponents:

Diameter of the sun = 1,40,00,00,000 m,






=1.4x10°m

” Avogadro number =6.023x10"
» Thickness of hair =0.000005m.

Observe of following examples:-
10°=10x10x10=1000
10°=10x10=100=1000/10
10'=10=100/10.
10°=1=10/10.
10y
We observe in the above pattern 10*=1/10
Similarly 10°=1/10/ 10 =1/10x 1/10 = 1/100=1/10"
10°=1/100 / 10 = 1/100x 1/10 = 1/1000=1/10".
From the above examples: |
1/10"=10" (or) 1/10"=10"
We observé the following patfern. |
1) 8=2 x2x2=2°
2) 8/2=4=2(2)=2"

3)4/2=2=2!






4) 2/2=1=2°
5) 1/2 =2
6)1/2°=2"

For any non —zero integer "a”and any integer ‘' m*a™=1/a"

Where a™ is the multiplicative inverse of 3™

amxa™m = gMttmi_ a’=1

Properties of exponents:

1)a™xa" = a™"™
2)(@")" = a™
3) (ab)™ = a"xb™
4) am'fa”r-i ks |
5) (a/b)"=a"/b™
6)a’=1
Ha'=1fa"a =1 /5"

Examples:-
1} If 'x’'=5 then find the value of x°?

Sol:- x=x.x.x

HEiEE






=1.25

2) Observe (5 x)%,5 x?

Sol:- In 5 x’----Base x
Exponent 2
(5 x)°--—Base 5x
Exponent 2

3) A}5/4 x B)6(2 x-3) Find co efficient
Sol:- 5/4 x=coefficient is 5/4
| 6(2 x-3)= coefficient is 6
Observe the following Examples:
5°%5%=(5X5X5%)X(5x5)
=(5x5x5x5x5)

:55:554-3
= (-2/3)3x4
=(-2/3)"
Based on all the above we can say that

ECH L n times






| For any non-zero integer ‘a’ ,and integers m and n (2™ ]
Exponents of a product:

{3 0,bx0, if mis a positiv_e integer
Then (ab) ™ = a™ x b™
Observe the following examples:
(3x2)° = (3x2) x (3x2) x (3x2) x (3x2) x (3x2)
=(3x3x3x3x3) x (2x2x252x2) |
=3 x 2°
Similarly {ab)™ =(ab) x (ab) x (ab} x -—--- -X (ab) ----- m times
= {axaxaxa------ a) x (b#bxbxbxb—-—-b)—»—— m times
=3"xb"
Therefore (ab)" =a™b™
a"b"™ =(ab)™. In all conditions it is true.
Bases are equal then, dividing exponénts:

O /a" = a™" if m>n and a™ /3" =17a"™ I m<n.

[;or "d’ a non -zero integer ‘a’ and integers 'm’ and 'n’.

{;ﬁh'f/a” =a" ifm>nanda"/a"=1/a"" if n>m







Observe the following examples :
6'/6” =6x6X6x6/6%6 =6° = 62

(41/(-4)° = (-4)x (-4} (-4) X (-4) X (-4) /(-4}x (-4)x (4) x (-4) x (-
4)x (-4) x (-4) x (-4)

=1/ (-4) x (-4) x (-4)= 1/ (-4)*=1/ (-4)**
if m>n ,(a is not equal zero) a=0
We write m = (mn)+ n |
a™/a" = an+{m+n}/an =anxam-n/an —g™n
if n>m, nis n = (n-m}+m we write in this form.
a"fa" = g™/ "M = g gmm
(Note : éccording to the first exponent. faw. )
If a™/a" =g™" Jginmpm ,m>n and m<n,
Division of base, exponent.
That. means {a/b)" =a™/b™ positive integ'er_.
Observe the foliowing examples

(4/5) 24/5 % 4/5 X 4/5 = AxAxA/5x5x5 =4%/53

XA X X X X IXXXXIXXXX x5

X YK N =Y m—— . =T
( /y) yyyyy yxyxyxyxy ¥5






Generaily,(a/b)’"':a/bxa/bx —————— x a/b {m times)
= axaxax-----a ( m times) / bxbxbx---b(m times)

:am/bm

(a/b)™ =a™ /"

Zero exponents

In the earlier discussion we have see n that

S'E'milarly we can say
4% =1
5° = 1and soon

Thus, for non zero integer 'a’
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Fram Wikipedia, the frec enoyelopedia

Sir doseph John Thomsen v prsi!l msan/; 8 December FRS6 — 30 August tS??l’O) Wwas an Bf’l}ghsh
phyitcist and Mobel lareate in physics, credited with 1he discovery and identification of the electron;
sl with the diseavery of the first subatomiz particle.

In 1897, Thomson showed that cathode rays were composed of previously unkaown negatively charged
puglicles, which he caloulated must have hodies much smaller than atoms and a very large value for their
i charge-to-muss raliv.® Thomson s also credited with finding the first evidence for isotopes of 2 stable
{neeradioustive) clemant in 1913, as part of his exploration into the composition of canal rays (positive
ions}. His cxperiments to determing the nature of positively charged particles, with Francis William
Aston, wore the firstuse of mass specteoineiry and ked Lo the development of the emass spectrograph. ™

Thomson was awarded the 1906 Nobel Prize in Physics tor his work o the conduction of clectricity in

gases. P Seven ol his students, including his son Gecrge Pagel Thomson, alse becarne Nobel Pris
winners either m physics or m chcznislr}-.i“] Fis record is comparable anlv 19 that of the German
physicist Arnold Semmerfeld,

Contents g
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b Owerview

i
|
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33 Conclu
.6 Other work
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» 4 Ribliography
v 5 Extermal finks

Education and personal life

Juseph John Thomson was barn 18 December 1856 4 Cheetham Hikbl, Manchester, Lancashire, Fngland.
His mother, Emma Swindells, came from a local textile family. His father, Joseph James Thomson, ran
an antiquarian hookshop founded by a proat-grandfather. He had a brother two years younger than he,

was, Frederick Vernon Thomson [ 1. J. Thomyon was a devout Anglican [68715

His early educalion was in small private scheols where he demonstrated oufstanding talent and inlersst
in seience. In 1870 he was admirted to Qwens College in Manchester at the arusually young age of 14,
Tis parents plaaned ta enroll him as an apprentice cogincer to Sharp-Stowart & Co, a locowmotive

wznufaciurer, but thege plans were cut shori when his Gather died in 187307

He moved on o Trinity College, Cambridge, in 1876, In [880 he obtained his Bachelor of Arts deprec
in mathematics (Second Wrangler in the Tripos™ and 2nd Smitt's Prize) [ 3e applied for and became
a Feflow of Trinity Callege in 188 1.['U Thomsan received his Master of Arts degree (with Adams Prize)
in 1883.19

[n 1890, Thomson married Rose Elisabeth Pagel, daughter of Sir Georpe Edward Paget, KCB, a

- physician and then Regius Professor of Physic at Cambridge at the church of 8t Mary the Less, They
had une son, Genrge Paget Thomson, and onc daoghter, Joan Papet Thamson,

Thomzon was a reserved vet devont Christian, {12
Career and research

Overview

Dn 22 December 1884 Thomson was appointed Cavendish Profesaar of Physios at the University of
Cambridge. 4 The appointment cuused considerable surprise, given that candidates such as Richard

Gilazehrook were older and more experienced in taboratory work. Thomson was knonsn fiar his work ag o
hitps:fenwikipedia.orgwititd._J_Thomsan
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42557
wathematician, where e was recognized as an éxceptioeal talsad [ i Royal Medid (1704)
i Hughes Mafal (19073
Nobel Prize i Plysics (1906)
Hiot Cressin Medal 190y
il (nelay

Hlie wans awarded a Mobel Prive in 1906, "in recopnitior of the great ments of hrg theoretical and
“experimental investigalions on the conduetion of electeicity by gases.” He was knighted in 1908 and

apponred 10 the Order of Merit in 1912, In 1914 he gave the Romanss Lecture in Oheford on "The :

atemie theory. In 1918 he became Mastar of Trigily College, Cambridpe, where he remained ot his |

death. loseph John Thomsen died on 30 August 1940; his ashes rest in Westminster Abbey, oear Lhe : AlbePiMiedal (1915}
graves of Sir lssac Mewtoa and his former student, Ernest Rutherford 114 wedal (19233
e of Thomson's preatest contributions ty madem seience was in Iis role 28 a highly gifted teacher et

One o hig students was Fracst Rutherford, wh later susceeded him as Cavendisk Prefessor of Physics: - arem

In addition ta Thomson himsclf, sight of his research assistants (Francis William Aston, Charles Glover Signatury

Burkle, Nicls Rahe, Max Bom, William Henry Brage, Owen Willags Richardson, Fmest Rutherford, i

Charles Thomson Rees Wilson) and his son won Nobel Prizes in physics or cheraistry. Hig son won the ! _7/',,..&,,,..,

Nobel Prive in 1937 for proving the wave-like propertivs of clectrons,

Early work External videes

Thnmson's prive-winning master's work, Treative on the motion of vortex rings, shonws lis carly inlerest in stomic
stracture.M i it, Thomson muthematically deseribed the motions of William ‘Fhamson's vortex theary of stoms [

Thomspn published a number of papers addeessing both soathematical and experimental issues of clegmomagnetisn. He
examined the electmmagnaetic theory of light of Tames Clark Maxwell, introduced the sencept of electromagnetic mags of
a tharged particle, and demonstrated that a moving charged body would appareatty iucrsese in mnass [

Much o bis work in mathemsalical modzlling of chemical processes can by thought of a3 early compatational chamistey 17
T further work, published in book form as dpplieatisns af dynamics to physics and chemiserp (1888), Thomson addressed

the transformation of gnergy in mathematical sad lheoretical wrms, suggesting that all ensgy mmight be kinetic. /! His
next book, Notes on recent researches in electricity and magnerism (1893), bnilt upor Maswell's Treatise upon electricity

anel magnetism, and was sometimes referred 1o as "the third volume of Maxwell® B 1n it, Thomson emphasized physical
methods and experimentation and included extensive figires and disgrams of apparatus, including a number far the

pastage of slectricity through pases M) His third buok, Elements of i mathematical theory of eleciricily and magaetism
(hip:eatatog. hathitrost org/Record/00 1 985977) {1895)“5] was a readable introduction to 2 wide vancty of subjects, and
achicved considerable popularity as a texthook 131

A series of fonr lectures, given by Thamson on a visit to Princeton Untversity in 1896, wore subsequently published as
Discharge of eloc tricily through gares (1897). Thamson also presented a scries of six lecbires 41 Yale University in

1904 M1 ubeLomwatch?v—WH-1! (3 !
1 #T{), Profiles in Chemistry, :
! H
Discuvury of the electron ¢ Cheniical Merimge Foundation

Several scientists, such as William Prout and Ivorman Eockyer, had suggested that ulems were built up from a more )
fundamental unit, but they envisioned this unit to be the size of the smatlest atarn, hyahrogen, ‘Thomson in IR37 was the first 1o suggest that one of the
fundamentad units was more then 1,600 times smaller than 2n atom, suggesting the subatomic particle now known as the slectron. Thomson disgoversd
this through his explorations on lhe propertics of cathode rays. Thomson made his suggestion on 30 Aprik 1897 following bis discovury that cathode rays
(at the time known ay Lenard rays) conld travel mosh Turlher through ais than expected for an aton-sized padicle'®) He cstimated the mass of cathode
rays by measuring the heat generated when the rays bit a lhermal junction and comparing this with the magnetic deflection of the rays, His experiments
sugpested not only that cathode rays were over 1,000 times lighter than the hydrogen atam, but also that their mass was the same in whichaver type of
atom they came from, He concluded that the rays were composed of very Light, negatively charpsd particles which were o untversal building block of
atomns. He called the particies "corprseles”, but later scientists preferred the name electron whick had been suggested by Grorge Johnstone Stoney in 1891,

prior o Thomson's ackaal discuvcry.ml

=En April 1897, Thomson had ealy =arly indications that the cathode rays could be deflesied clcctricﬁlly {previous investigators such as ITeinrich artz ha_d‘
hought they could not be). A month after Thomson's announcement of the corpuscle, he found that he could reliably deflect the rays by an eloctric fi :_!d if
ez evacuuted the discharge mube 1o very low pressure. By comparing the deflection of u bears of cathode rays by electric 2nd magnetic fields he abtained

more robust measurements of the mass to charge ratio that confirmed his previous sstimates.U'8 This became the classic means of imesuring e chage
and mase of the alectron, .

Thomson believed that the corpuseles smerged from the atoms of the trace gas inside his cathode ray bes. He thus conciuded that aloms were divisible,
and thul the corpuselss were their building blocks, In 1904 Thomsan suggested a model of the atom, hypothesizing that it was o gphere of positive matter
within which slectrustatic forces detormined the p&sitioning of the corpuseles.!® 1o cuplain the overall neutral charge of the atom, he proposed that the

corpusches were distributed in a uniform sez of positive charge. In this "plum pudding” model the electrons were seen as embedded i the positive charge

like plumms in a plom pudding (sithough in Thomson's model they were not stalionary, but orbiti ug rapid]yy [1H20]

Isotopes and mass spectrometry

in §912, a5 part of his exploration into the composition of the streams of positively charged particles then kuown a5 canal rays, Thoroson and his rc:ican‘;h
asgistant . W. Aston channelled 2 streamt of noon inns thraugh a magietic and an electric feld and wensured its deflection by placing a photographic piate
in its puth.* They abserved lwe patches of light on the photographic plats (see imase an right), wiich snpsested two clifferent paraboias of deflection, and
concluded that nean is compnsed of atoms of two different ateric musses {neon-20 wnd neon-22), that i3 to say of two isotopes 1122 s wasrthc fFTSI
cvidence for ispiopes of 2 stble clement; Frederick Soddy had previously proposed the cxslence ofisotepcs to explain the docay of certam radiouctive
clements.

hips: Hanwikipedia.orgfwikii _J_ Thomson i
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iL 'I"hn'msnnl's separation of ncon isutopes by thair mass was the first cxample of mass spectromatry, which was
nub:;cﬁuunlly improved and developed into a general methad by F. W, Aston and by A_ I Demnpster. {8

Experiments with cathode rays

Eurlict, physicists debated whether cathodes rays were immaterid like Light ("some pracess in {he acther”) or were "o
fuct wholly material, and ... mark the paths of particles of matter charged with regative electricity”, quoting

Thurmsoa '8 The aciberial hypothesis was vague,'% but the particle hyputhesis was definite enough for Thomson o
lest,

Magnetic deflection

Thomzon first investigated the magnetic deflection of cathode rays. Cathade rays wire produced in the side tube on
the laft of the apparatus aned passed throngh the ansde into the main bell jar, where they wers defiected by a magnet.
Thomson detzeled their puth by the flwarescence on a squared sereen i the: jar. He found that whatever the matcrial
of the ancde and the gas in the jar, the defiection of the rays was the same, suggesting that the rays were of the same

T
o right corner

form whatever their pripin [£3 4
. Bhotoprapkic plate are marki

Plectricul charge ~ the: twa botopes of neon: seon -2
* anl neon-27,

While supporters of the setheriab theary ncoepted the possibility that negatively charged particles are produced in
Crookes tubes, they belicved that they are a mere by-product and that the cathode rays themselves are inmaterial.
Thomson set out ta investigate whether or not he cauld actually separate the charge from the ravs.

Thomsoen constmisted a Crookes mbe with an clectrometer set 1o one side, out of the direct path of the cathode rays.
Thomson cowld trace the path of the riy by observing the phosphorescent pateh it croaled where it hit the surface of
Lk tube. Thamson obscrved that the electrometer repistered o charge only when e deflecied the cathods tay to il

with a megnet. He concluded that the nepative charge and the rays ware ons and the same, 10}

Erectrgmater
Thu eathode ray tube by which 1.1
Thomun demonstrated that cath
 rays coutd be defleeted by a magnetic.
: fickd, and that thelr negative charge

i Wik ol 1 separate phencmanon

Elactricn] deflection

In May—lune 1897, Thomson investigated whether or not the rays conld be

deffected by an ehectric ficid 5] Pravious expenmenters had failed 1o observe
Hris, but Thornson beticved their experiments were flawed becanse their tubes
vontatged too much; gas,

Thowson construeted « Crookes rebe with a better vacuam. At the start of the
tube wag the cathode from which the rays projected. The rays were shurpened
{0 a beam by two wetal slits — the first of thesc slits doubled as the anode, the
second was connecded to the sarth. The beam then passed hetween two parallcl
aluminium plates, which produced an viectric field between them when they
were connected to a battery. The end of the tube was a larpe sphers where the
team world impact an 1‘.]_1:: glass, created a glowing patc_h, Thomson pasted a hetween plates D and I, fingly iny
scale to the surfuce of this sphere lo measure the deflection of the beam, Note o e
thal any electron bzam wowld collide with some residual gas aloms within the ¢
Craokes tbe, thereby ioniziuy them and producing electrons and ions i the
tubs (space charge); in previous cxperiments this space charge eleetrically
screened the externally applied clestric field, However, in Thomson's Crookes
tube the density of residual atoms was so low that the spuec charge from the
clecttons and ions was insufficient to electrically seregn the cxtemally applied
electric field, which pemaitted Thomson to sucressfully observe electrical
defection.

When the npper platc was connected to the nepative poie of the battery and the lower plate to the positive pole, the glowing patck moved downwards, aud
when the palarily was raversed, the patch moved upwards.

Measurement of wass to charpe ratio

hltps.‘!fen.wikipedia.orgMikif.J._J,kThmnsnn 3
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"t s c]_ass:iq axperiment, Thomgou measured the mass-to-charge ratio of the cathode rays by measuring how much

o ey witre deftected by a magnetic field and comparing this with the electric deflection. He used the same apparatus as
in big previous experiment, but placed the discharge tube betwesn the petes of o large clectramapnet. He found thay the

+ neags o charge ratio way over a thousand times iower than Sl of 4 hydroper: ion (H"), supgesting cither that the

particles were very light andfor very highly charged,[!# Stgnificantly, the cays from every cathode yielded the same
mass-lo-charge ratio. This is in contrast to anode rays (now knawn v erige from positive ious ernited by the anode},
where (he nmass-to-charge ratio varies from anode-to-anade. Thomson hiraself remained critical of what his work
astabtished, in his Nobe! Prize nceeptance spogeh referring to "corpuscles” rather than "slectrons™,

Thomson's caleulations cen be surmarised as foliows (ratics that we reproduce hare Thomson's originat notations,
using 1" instead of E for the electric fisld and H instead of B for the magnetic feld). g

The electric deflection is given by @ = Fellor” where © is the angular elecinc detlection, ¥ is applted ¢lectric intensity, ¢ is the chatge of the cathode ray
particles, 1is the lenprh of the ¢leetric plates, m is the mass of the cathode ray particles and v is the velocity of the cathode ray particles

The mugnetc detlection iy given by o = Hellmv where o is the angalar magnetic deflection and H is the apnlicd magnetic feld intensity.

The magactic fickd was varied wdil the reagnetic and electic deflections were the same, when 0 = ¢ and Fel/mv®= Hebimv This cun be stmplified m g
mle = WS, The clectric defiection was measured separately to pive & and H, Fand [ were known, so m/z could be calewiated,

Canciusions
As the carliode rays carey a churge of negative eleclricity, are deflected by an clectrostatic Force as if they were nepatively electrified, and

acterd on by a magnetic farce in just the way in which this force wonld act on 4 n2patively slectifiod body moving along the path of these
rays, T ean sec no eseape from the conclusion that they are charges of negative clectricity caried by particles of matrer.

1]
Reteicoe]
ELIE I

— ). 1. Thomgont'®

As 1o (ke sonres of these partiches, Thamson belicved they etnerged from the motecules of gas in the victnity of the cathode.

If, in the very fntense clectric field in the nzighbourhond of the cathode, the melecules of (ke gas are dissociated aund ure split up, not into Lhe
ordinary chemical atoms, bit jnta these primordial atams, which we shall for hrevity cult corpuscles; and if these corpuscles are sha reed wilk
electacity and projecied from the cathode by the ¢lectnic fisld, they would hehave exactly like the cathode rays

— L J. Thomsonl¥H

Thomson imagined the atom as being made up of these corpuschkes orbiting in a sea ol positive charge; this was hig plum podding model. This model was
taker proved incorrect when his student Frnest Rutherford showed that the positive charge is concentrated in the nuclous of the aton:.

Other work

- In 19405, Thomson diqovered the natural radioactivity of potassium 23]

Tt 1906, Thomson demondiared that hydrogen had only a single clecizon per atom. Previous th€orics allowed varions numbers of cleetrons 2T

Awards angd honours

| Society (FRSIZ and appointedf the Cavendish Professorship of
¢ in 1884.12] Thomson won numerous

Thomson was elected a Feliow of the

Hxperimental Physics at the Cavendish 12 ratory, University of Cambri
awards and honours during his career inclndithg:

= Adaws Prize (1R82)

= Royal Medal (1894)

= Hughcs Medal {1902)

= Mobel Prize for Physics (1206)
= Elliott Cressan Medai (1910)
= Copley Medal (1914)

Frankiin Medal (1972)

: Plaue commernorating J. J.
| Thomsun's discovery of the ¢lectron ;
{ outsidde the old Cavendigh Laberatory :

Thomson was elected a Foflow af the Ro Socicty! T on 12 Fune 1884 andserved as Presidentof e Royal .« - s 2

Socicky from 1915 (o 1920,
Posthumous honours

I mass specorometry in his honour, 2%

T B9, the thomsen (symbfil: 1 by swas propased as a unit to measure mass-to-charge raf]
1} Thomson Avenug, dn the Universily of Cambridpe campus, is namerd afler Thomson 3%

n Nevember 1927, 13 Thomson apened the Thoroson building, named in his honour, in the Leys School, Cambridge, (1
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