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1.1.1 Standard Form

Standard Form

Standard form (sometimes called scientific notation or standard index form) gives us a way of writing very
big and very small numbers using powers of 10.

Why use standard form?

= Some numbers are too big or too small to write easily or for your calculator to display at all
» Imagine the number 5059, the answer would take 84 digits to write out
= Try typing 50°9into your calculator, you will see it displayed in standard form
= Writing very big or very small numbers in standard form allows us to:
= Write them more neatly
= Compare them more easily
= Carry out calculations more easily
= Exam questions could ask for your answer to be writtenin standard form

How is standard form written?

= Instandard formnumbers are always written inthe form & X 10K where a and k satisfy the following

conditions:
= 1 £a<10
= Sothereisonenon -zero digit before the decimal point

- k€7

= So kmustbean integer
» k>0 forlarge numbers

= How many times a is multiplied by 10
=k <0 forsmallnumbers

= How manytimes & is divided by 10

How are calculations carried out with standard form?

= Your GDC will display large and small numbers in standard form whenitis in normal mode
= Your GDC may display standard form as aEn

= Forexample, 2.1 X 1073 willbe displayedas2.1E —5
= |fso, be careful to rewrite the answer givenin the correct form, you will not get marks for
copyingdirectly fromyour GDC
= Your GDC will be able to carry out calculations in standard form
= |f you putyour GDC into scientific mode it will automatically convert numbersinto standard form
= Beware that your GDC may have more than one mode whenin scientific mode
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= Thisrelates to the number of significant figures the answer will be displayedin
= Your GDC may add extra zeros to fill spaces if working with a high number of significant figures,
you do not need to write these in your answer
= Toadd orsubtract numbers writteninthe forma X 10K without your GDC you will need to write them

in full form first
= Alternatively you can use 'matching powers of 10', because if the powers of 10 are the same, then
the 'number parts' at the start canjust be added or subtracted normally
= Forexample

(6.3x1014) + (4.9%x1013) = (6.3%x10'4) + (0.49% 1014) = 6.79x 104
= Or
(7.93x 10711) = (5.2%x10712) = (7.93%x 10~11) = (0.52x 10~11) = 7.41 x 10~
= To multiply or divide numbers writtenin the form a X 10k without your GDC you can either write them
in full form first or use the laws of indices
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@ Worked example

Calculate the following, giving your answer in the form & X 10k where1 <a<10 andk €Z.

i) 3780 x 200
Usi(\% GOC: Choose scientific mode.

|r'lPu:E. direcktly into GDC os ardino\(:j
Numbers.

3F30 x 200

GDC will aukomadically oive. onsues n
standard form.

Without G.DC:

Calculote the volue:
37180 x 200 = F56000

Convert o stondord Lorm:
356000 = 7.56 x10°

756 x10°

n

756 x\0°

iy (7 x 105) = (5 x 10%)
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Usin% GOC: Choose. scientific mode.

Input dicectly into GDC

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

Without G.DC:

COfwe.ft to orc Ao Y nu mbers:

7x10° = 300000
Sx10* = 50000

Carrs out the calculation:
300000 - 50000 = 650000
Corwert. ko stondord Locm:
650000 = 4.5 x 10>

6.5 x \0°

i) (3.6x1073)(1.1x 1075)

For more help, please visit www.exampaperspractice.co.uk
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lnput  divecklny o GOC:
(Choose. scientific mode).

(3.6 x 10°2)(1.1 x107%) = 3.a6x10°°

396 x \0°*

Note :

10°2 x 0> =10"°%

/—\ _
(2.6 x 10 2)(1.1 x 107°) = 3.96x 10 €

N

3.6x\] =396

For more help, please visit www.exampaperspractice.co.uk
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1.1.2 Laws of Indices

Laws of Indices
What are the laws of indices?

= Laws of indices (orindexlaws) allow you to simplify and manipulate expressions involving exponents
= Anexponentis apowerthatanumber(called the base)israised to
= Lawsof indices canbe used whenthe numbers are written with the same base

= Theindexlaws youneedto know are:

. (Xy)m=mem
(X xm
\y/) oy

n xXMX x0=xmtn

. xM= x=xm—n

. (Xm)n = xmn

» xl=x

- x0=1
1 —_—

L] X—m=X m
1

X U
m

. X;= nf ym

= Theselaws are notin the formula booklet so you must remember them
How are laws of indices used?

= Youwillneedtobe able to carry out multiple calculations with the laws of indices
= Take yourtime and apply each law individually
= Work with numbers first and then with algebra
= |ndexlaws only work with terms that have the same base, make sure you change the base of the term
before using any of the index laws
= Changing the base means rewriting the number as an exponent with the base you need

= Forexample, 94 = (32)4 =32%X4=38
= Using the above can them help with problems like 04 +37=38+37=31=3
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@ Worked example

Simplify the following equations:

b (3x2)(2x3y?)
(6x2y)

APP‘:Q eoch

low Separately :
IxL=6
(@ &t ut)
6y

expond,
numerokor

S
x"xx_a = 2%

(62 (%32

6y
CDMQ,LL(.»\&
Fx®yr

2
Kx" 5 xs+xt=xs-z =:r.3
ey = M

v

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

.

6y

i (4x2y~4)3(2x3y~1)-2,
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(4:&"3'*)3(7.::3 3"')-2

. | Rewribe as
(‘l‘x-ta ") o fraction

(2x2y™)"

expond
numerakor
ond
% c® &"?- denominoker
4ty
comcd.liv:g

b4 oyt
12
* #5 The nrﬂa!:'we_ exponents cawn

be reTuritten os ther
. Yeciprocols

For more help, please visit www.exampaperspractice.co.uk
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1.1.3 Partial Fractions

Partial Fractions
What are partial fractions?

= Partial fractions allow us to simplify rational expressions into the sum of two or more fractions with
constant numerators and linear denominators
= Thisallows forintegration of rational functions
= The method of partial fractions is essentially the reverse of adding or subtracting fractions
= When adding fractions, a common denominatoris required
= |npartial fractions the common denominatoris split into parts (factors)
= |f we have arational function with a quadratic on the denominator partial fractions can be used to
rewrite it as the sum of two rational functions with linear denominators
= Thisworksif the non-linear denominator can be factorised into two distinct factors

ax+b A B

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

= |f we have arational function with alinear numerator and denominator partial fractions can be used to
rewrite it as the sum of a constant and a fraction with a linear denominator
= Thelineardenominator does not needto be factorised

ax+b A+ B
cx+d cx+d

= Forexample:

= Forexample:

How do | find partial fractions if the denominator is a quadratic?

= STEP]
Factorise the denominatorinto the product of two linear factors
= Checkthe numeratorand cancel out any common factors

5x + 5 3 5x + 5
2+x—-6 (X+3)(X—2)

= eg.

= STEP2
Split the fraction into a sum of two fractions with single linear denominators each having unknown
constant numerators
= UseAandBtorepresent the unknown numerators

5x + 5 A N B
U x+3)x-2) " x+3 x-2

= STEP3
Multiply through by the denominator to eliminate fractions
= Eliminate fractions by cancelling all common expressions
- eg 5x+5 =A(x-2)+B(x+3)
= STEP4
Substitute values into the identity and solve for the unknown constants
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= Usetheroot of eachlinear factor as a value of to find the unknowns
- egletx=2:52)+5 = A((2) -2) + B((2) +3) etc
= Analternative method is comparing coefficients
- eg5x+5 =(A+B)x+(-2A+3B)
= STEP5
Write the original as partial fractions
= Substitute the values you found for A and B into your expression from STEP 2

5x + 5 B 2 N 3
X2+x-6 x+3 x-2

= egq.

How do | find partial fractions if the numerator and denominator are both linear?

= |fthe denominatoris not a quadratic expression you will be given the formin which the partial fractions
should be expressed

12x — 2 B

= Forexampleexpress —~— - inthe form A +

3x — 1 3x — 1
= STEPI
Multiply through by the denominator to eliminate fractions
= eg 12x-2 =A(3x-1)+B
= STEP2
Expand the expression on the right-hand side and compare coefficients
=  Compare the coefficients of xand solve for the first unknown
= e.g. 12x=3Ax
= thereforeA=4
= Compare the constant coefficients and solve for the second unknown
= e9.-2=-A+B=-4+B
= thereforeB=2
= STEP3
Write the original as partial fractions

12x — 2 2
———— =4+ ———
3x — 1 3x — 1

How do | find partial fractions if the denominator has a squared linear term?

= Asquared linear factorin the denominatoractually represents two factors rather than one
= This must be takeninto account when the rational functionis splitinto partial fractions
= Forthe squared linear denominator (ax + b)? there will be two factors: (ax + b) and (ax + b)?

A B
+
+b) ax+b  (ax+b)?
= |nIByouwill be given the forminto which you should split the partial fractions

= Puttherational expression equal to the given form and then continue with the steps above
= Thereis more than one way of finding the missing values when working with partial fractions

= Sotherational expression becomes
(ax 2
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= Substituting values is usually quickest, however you should look at the number of times a bracket is
repeated to help you decide which method to use
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@ Worked example
a) 2x — 13

Express in partial fractions.

2= x —
2oc -13 _ 2Zx-13
xtox-2 (= +1)(x-2)
N y .
The denominator is o q,uqdrokic
So foctorise Hirst.
7T - 13 - R B

e dx-) el x-2

Multiply through by the denominokor
to eliminoke frackions

2Zx-13 = A(x-2) + B(x+l)

Choose volues of == %o suostitute (ko the
fdenl—.'\k:j thok will eliminoke eoch conskont:

Let ==2: 2(2)-13
4 -9

Al(2)-2) + B(@)+1)

x-2=0 " S0
% =2 B=-3
Lek 1:}\-l= 2(-1)-13 = Fi(("!)—?_)+ B((-1)+1)
x+l =0 =3~ =i
% == R=5
22-13 . 5 _ 3
x"_:r__z x + | x-2
b) x(3x = 13) A B C
Express (X n 1)(X _ 3)2 inthe form (X n 1) + < —3 + (X — 3)2 .
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Mu\titpl\j Parough by the denomnotor
x(3x-13) = ﬁ(:x.—?,)l+ B(ar.+l)(ac.-3) + c(x+))
(o +1)(x =3)" (o +1)(x =3)"

Elimnate feactions ond expond :
x(3x-13) = A(x’ -bx +9) + B(x*-2x-3) +Cx +C
3x? -13x = (A+8)x* +(-6R-2B +C)x +9A-38 +C
T'CceFFi-:.'-en'k. of =x* Coefficient of =

Comgo\re coefficients:

A+®% =3 ®© (coefficients of x*)

- -28 +C = =13 @ (coefficients of x)

9Qa-38 +C =0 ® (constont Lerms)
Kewmn&t ® ond  susmstituke into @ ond @

A=3-% =3 -5(3-8)-2B +C = - |3
-13+68-2B8 +C = - |3

4% +C = 5 @
> 9(3-8)-38 +¢c =0
2%-98-3 +C =0

g -C = 2% @B
So\vm:j @ ond ®: 4B +C =5
l2g —C = 27
B=2,C=-3
Sustitube ko @O A =23-B = 23-2 = |

x(3x -13) 1 2 3

(e +1) (= -3) (ar.+l)+ (=-3) - (= -3)*

For more help, please visit www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

