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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.

) 3780 X 200
Usin% GOC: Choose scientific mode.
|npu.£ directly inko GDC os ordina(s

Nnumbers.

3380 x 200 = .56 x10°

GDC will auhomod.icau.g ojive. onsues tn
standaord form.

Without G.DC:

C&Lculnd:e_ the value:
3180 x 200 = 56000

Converrt+o stondod Lorm:
756000 = 7.56 % 10°

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.rrb out the calculokion :
300000 - 50000 = 650000
Convert to standord Locm:
650000 = 4.5 x10°

H YNea neah o

6.8 x10>

i (3.6x1073)(1.1x 1075)
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,n,pud: o\(vec,‘c\ts wo GDC:
(Choose. scientific moolg).

(3.6 x 10°2)(1.1 x10™%) = 3.a6x10™°

396 x \0~®

Note : L3 =S

to"° x 10" = o~ %

N _
(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?

= lawsofindices (orindexlaws)allow youto simplifyand manipulate expressions involving

exponents
= Anexponentis apowerthatanumber(called the base)israised to
= |Laws ofindices canbe used whenthe numbers are written withthe same base

= Theindexlaws youneed to know are:
. (Xy)m=mem
(2}
\y ym
s xXMX xN=xm+n
. (Xm)n = xmn
= 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
= |Indexlaws onlywork withterms that have the same base, make sure you change the base of the

termbefore usinganyof the indexlaws
= Changingthe base means rewriting the numberas an exponent with the base youneed

= Forexample,94 = (32)4 =32X4=38
= Usingthe above canthem help with problems like 04 +37=38+37=31=3
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@ Worked example
Simplifythe following equations:
o (3x2)2x3y?)

(6x2y)

Aprly each low Separately :
xL=6
(3/1\")(7_ x2y*)
6y

expond
. numevotor
o x :x,s = ¢

7N\
(6x?)(x*u?)
6x*Y

c avxceLL{vS
S 2

£x”y

2
'&x > x% -oc?= =52 -
oc®uy

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

i (4x2y~4)3(2x3y~1)-2,
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(4x? 3"')3(2 23y’

a3 Rewrite as
(q.x."a ".) o fraction
(2y7)"
expond
numevotor
ond
64_ x6 &-ll denowminckor
4 byt
Cw\cell{@

b ¥ y?
# ryr

The neso&.'we exponents cown
be reTuritken os thelr

Yeciprocols

Ibb-w
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1.1.3 Partial Fractions

Partial Fractions
What are partialfractions?

= Partialfractions allow us to simplifyrational expressions into the sumoftwo ormore fractions
withconstant numerators and lineardenominators
= This allows forintegrationof rational functions
= The method of partial fractions is essentiallythe reverse of adding orsubtracting fractions
= Whenaddingfractions,acommondenominatoris required
= [npartialfractions the commondenominatoris splitinto parts (factors)
= [fwe have arational functionwith a quadratic onthe denominator partial fractions canbe used to
rewrite it as the sum of two rational functions with lineardenominators
= This works if the non-lineardenominatorcanbe factorised into two distinct factors

ax+b A B

(cx+d)(ex+ f) - cx+d - ex+f

= [fwe have arational functionwith alinearnumeratorand denominator partial fractions canbe
used torewrite itas the sumofaconstantand afractionwithalineardenominator
= Thelineardenominatordoes notneed to be factorised

ax+b B

=A+—
+d A cx+d

= Forexample:

= Forexample:

Howdo I find partial fractions if the denominatoris a quadratic?

= STEPI
Factorise the denominatorinto the productoftwo linearfactors
= Checkthe numeratorand canceloutanycommonfactors

5x + 5 3 5x + 5
Pt x-6 G+3)kx-2)

= STEP2
Split the fractioninto asumof two fractions with single linear denominators each having
unknown constant numerators
= UseAandBtorepresentthe unknownnumerators

5x +5 A B

U x+3)x-2) X+3+X—2
= STEP3
Multiply through by the denominatorto eliminate fractions
= Eliminate fractions bycancellingallcommonexpressions
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= eg 5x+5 =A(x-2)+B(x+3)
STEP 4
Substitute values into the identityand solve forthe unknown constants
= Usetherootofeachlinearfactorasavalue of to find the unknowns
= eg.letx=2 5(2) +5 = A((Z) - 2) + B((2) + 3) etc
= Analternative method is comparing coefficients
= eg.5x+5 =(A+B)x+(-2A+3B)
STEP 5
Write the original as partial fractions
= Substitute the values youfound forAand Binto yourexpressionfrom STEP 2

Sx+5 2 3
2+x-6 x+3 x-2

" eg.

Howdo |l find partialfractionsif thenumeratoranddenominatorarebothlinear?

If the denominatoris not a quadratic expressionyouwill be given the forminwhich the partial
fractions should be expressed
12x — 2

Forexample express —~— - inthe formA +

3x — 1 3x — 1
STEP1
Multiply through by the denominatorto eliminate fractions
- eg 12x-2 =A(3x-1)+B
STEP 2
Expand the expressionontheright-hand side and compare coefficients
= Compare the coefficients of xand solve forthe first unknown
= e.g. 12x=3Ax
= therefore A=4
= Compare the constant coefficients and solve forthe second unknown
= eg.-2=-A+B=-4+B
= therefore B=2

STEP 3
Write the original as partial fractions
12x — 2 2

=1 4T 3o

Howdo I find partial fractionsif the denominatorhas asquaredlinearterm?

Asquared linear factorinthe denominatoractuallyrepresents two factors ratherthanone
This must be takeninto account whenthe rational functionis splitinto partial fractions
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= Forthe squared lineardenominator(ax+ b)2 there will be two factors:(ax+ b) and (ax+ b)2

A B
= So therationalexpression 77—~ +
P (ax + b)? x+b  (ax+b)?

= |InIByouwillbe giventhe forminto whichyoushould split the partial fractions
= Puttherational expressionequal to the givenformand then continue with the steps above
= Thereis more thanone wayof finding the missing values whenworking with partial fractions
= Substitutingvalues is usually quickest,howeveryoushould look at the numberoftimes a
bracketis repeated to helpyoudecide whichmethod to use

becomes

O Exam Tip

= Anexamquestionwilloftenhave partial fractions as part (a) and thenintegration orusing the
binomialtheorem as part (b)
= Make sure youuse your partial fractions found in part (a) to answerthe next part of the
guestion

Page 11 of 13
For more help visit our website www.exampaperspractice.co.uk



E=l

Exam Papers Practice

@ Worked example

a) 2x — 13

Express in partial fractions.

x2—x -2

2oc =13 _ Tx-13
xt-x-2 (e +1)(x-2)

~
The denominador is o guadretic
So factorise Hirst.

Lx -1 = R B

(= + N(x-2) x+1 o x-2

Multiply through by the denominokor
to eliminoke f£rackions

2 -1% = R(x-2) + Blx+l)

Choose wvolues of = *to substitute (nto e
\.o\e,nl:,'\&b thok will eliminoke eoch conskont:

Let ==2: 2(2)-13 = R((D)-2) + B((D)+1)

7 9 -
x-2=0 1-38
x=2 B =-3
Let o =-11 2(=1)— 13= R{(-0)-2)+B((-0)+1)
x+1 =0 —l3=—3n
x=-l R=5
20 - 13 =_5 _ 3
xt-x-2 X +1| x-2
x(3x = 13) A B | C
Express (X + 1)(X _ 3)2 inthe form (X i 1) % — 3 (X _ 3)2 .
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Mu\tip\‘j Parough by the  denomnotor :
x(3x-13) = Alx-3)" + B(x+1)(x-3) + c(x+))
(o +1)(x -3)" (e +1) (> -3)"

Elimnate fractions and expond:

x(3x-13) = A(x -bx +9) + B(x*-2%-3) +Cx +C

3x? -13x = (A+8)x?* +(-6R-2B +C)xX +9A-38 +C
'Y'Coe(:Fic'\en\'. of x* tcoeFFicienE of =

Com‘)o\re coefficients:

A+® = 3 ®© (coefficients of x*)

-6R-28 +C = =13 @ (coefficients of =)
9p-38 +C =0 ® (constont kerms)

Kewmv\se ® ond  sustituke iakor@uond @
A=3-% = -6(3-8)-2B +C = - |3
-13+68-28 +C = -3
4% +C =5 @
> 9(2-8)-38 +¢c =0
2¥-98-3% +C =0
2 -C =22 B
So\v'\»/\j @ ond-®: 4B +C =.5
2% =C = 2%
B=2,C=-3
Sustituke iako @ A = 3-8 =23-2 = |

x(3x-13) _ 1 .2 __3
e +)x-3)  (x+1) (x-3) (=-3*
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