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1.1.1Standard Form

Standard Form

Standard form(sometimes called scientific notationorstandard index form) gives us awayof
writing very big and very small numbers using powers of 10.

Whyuse standardform?

= Some numbers are too bigortoo smallto write easilyorforyourcalculatorto displayat all
= Imagine the number50%0 ,the answerwould take 84 digits to write out
= Trytyping 50%0 into yourcalculator,youwill see it displayed instandard form
= Writing verybigorverysmallnumbers in standard form allows us to:
= Write themmore neatly
= Compare themmore easily
= Carryoutcalculations more easily
= Examquestions could ask foryouranswerto be writteninstandard form

Howis standard form written?

= Instandard formnumbers are always writteninthe form & X 10k where a and ksatisfythe
following conditions:

= 1 <a<10
= Sothereisonenon-zero digitbefore the decimal point
- k€7
= So kmustbe an integer
» k>0forlarge numbers
= How manytimes & is multiplied by 10
= k <0forsmallnumbers

= How manytimes dis divided by10

Howare calculations carried out with standard form?

= YourGDC willdisplaylarge and small numbers instandard formwhenitisinnormalmode
= YourGDC maydisplaystandard formas aEn
= Forexample,2.1 X 1073 willbe displayedas2.1E =5
= |fso,be carefulto rewrite the answer giveninthe correct form,youwillnot get marks
forcopyingdirectlyfromyourGDC
= YourGDC will be able to carryout calculations instandard form
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= [fyouputyourGDCinto scientific mode it willautomaticallyconvert numbersinto standard

form
= Beware that your GDC mayhave more thanone mode wheninscientific mode

= Thisrelates to the numberof significant figures the answerwill be displayed in
= YourGDC mayadd extrazeros to fillspaces if working with ahighnumberof significant
figures,youdo notneed to write these inyouranswer
= Toadd orsubtract numbers writteninthe forma X 10K without your GDC you willneed to write

theminfull form first
= Alternativelyyoucanuse 'matchingpowers of 10", because if the powers of 10 are the same,

thenthe 'numberparts'at the start canjust be added orsubtracted normally
= Forexample
(6.3x10'4) + (4.9x10'3) = (6.3 x 10'4) + (0.49x 10'4) = 6.79 x 104
= Or
(7.93x10711) = (5.2x10712) = (7.93x 107!) = (0.52x 107!1) = 7.41x 101!
= To multiplyordivide numbers writteninthe form a X IOk withoutyour GDC you can eitherwrite
theminfullformfirstoruse the laws of indices

O Exam Tip

= Your GDC will give verybig orverysmallanswers in standard form and will have a settingwhich
willallow youto carryout calculations inscientific notation

= Make sure you are familiarwith the form that your GDC gives answers inas it may be different
to the formyouare required to use inthe exam
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@ Worked example

Calculate the following, giving youranswerinthe form a X 10K where1<a<10 and kK €Z.

i) 3780 X 200
Usin% GOC: Choose scientific mode.
IY‘IPU:E. olireck.l.5 into GDC as Ordina(s

Nnumbers.

3380 x 200 = #.56 x10°

GDC will aukomo\-!.icau.g ojive. onsSwes tn
standord form.

Without G.DC:

C&Lculod:e_ the value:
31380 x 200 = F56000

Convert +o stondod form:
756000 = .56 x10°

756 x\0°

in (7 x 105) = (5 x 104)
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Usin% G.OC: Choose scientific mode.

In put direckly into GDC

7x10°-5x10* =6.5 x10°
This may be
displaged as 6.9ES

Without G.DC:

Convett to ocd{no‘(g numbers:
7x10° = 100000
5x10* = 50000
Co.rr:s out the calculokion :
300000 - 50000 = 650000
Corvest, ko skandord Locm:
650000 = 4.5 x10°

H YNea neah o

6.8 x10>

i (3.6x1073)(1.1x 1075)
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' npuk o\(veck\i.s wto GOC:
(Choose. scientific mod.g).

(3.6 x 10°2)(1.1 x10™%) = 3.26x10°°

396 x \0~*

Note : .3 S

to”° x 10" = 1o~ %

/_\ )
(3.6 x 1011 x10-2).= 3.96x 10 °

N__—

3.6x\.] =396
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1.1.2Laws of Indices

Laws of Indices
What arethelaws of indices?

= lLaws ofindices (orindexlaws)allow youto simplifyand manipulate expressions involving
exponents
= Anexponentis apowerthatanumber(called the base)israised to
= |aws ofindices canbe used whenthe numbers are writtenwith the same base
= Theindexlaws youneed to know are:

. (Xy m= xmym
(2}
\y/) "

s XMX xN=xm+n

. (Xm)n=an

= xl=x

= x0=1

= Theselaws are notinthe formulabooklet so youmustrememberthem
Howarelaws of indicesused?

= Youwillneed to be able to carryout multiple calculations with the laws of indices
= Takeyourtime and applyeachlaw individually
= Work withnumbers first and then with algebra
= [ndexlaws onlywork with terms that have the same base, make sure youchange the base of the
termbefore usinganyof the indexlaws
= Changingthe base means rewriting the numberas an exponent with the base youneed

= Forexample,94 = (32)4 =32%x4=738
= Usingthe above canthem help with problems like 04 +37=38+37=31=3

O ExamTip

= |Indexlaws arerarelyaquestionontheirowninthe exambut are oftenneeded to helpyou
solve otherproblems, especiallywhenworking withlogarithms orpolynomials

= Lookoutfortimes whenthelaws ofindices canbe applied to helpyousolve aproblem
algebraically
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@ Worked example
Simplify the following equations:
o (3x2)2x3y?)

(6x2y)

APP‘:g eaoch Low Separately :
3IxL=b
(@}_ x?y?*)
6y

expond.

nuwmevokor
s
x*x xs = ¢

N\
(6x?)(x*s?)
6y

c DxV\C.e_U.\'n\cj
S, 2

Exy
ﬁ/x’?.& S L oc?= 572 -x?

acu,

(3x*)N2x?y") _ _3
6y

i (4x2y~43(2x3y~1)-2,
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~6+\3 =2
(42y ) (2x3y ')

a3 Rewrite as
(q-:r."g ‘P) o fraction

(2x*y")"

expond
nuwmevokor
ond
6('_ 16 &-l?. Aenominckor
4 byt
CGV\LelL{vS

b ¥ y?
# 2Pyt

The neﬂox’c\ve exponents cown
be vreWritken os thelr

b 3-'0 Yeciprocols
16
bw
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