
1.1 Number Toolkit
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1.1.1 Standard Form

Standard Form

Standard f o rm (so metimes called scientific no tatio n o r standard index f o rm) gives us a way o f

writing very big and very small numbers using po wers o f 10.

Why use st andard f orm ?

So me numbers are to o  big o r to o  small to  write easily o r fo r yo ur calculato r to  display at all

Imagine the number 50 , the answer wo uld take 84 digits to  write o ut

Try typing 50 into  yo ur calculato r, yo u will see it displayed in standard f o rm

Writing very big o r very small numbers in standard fo rm allo ws us to :

Write them mo re neatly

Co mpare them mo re easily

Carry o ut calculatio ns mo re easily

Exam questio ns co uld ask fo r yo ur answer to  be written in standard fo rm

How is st andard f orm  writ t en?

In standard fo rm numbers are always written in the fo rm a×10k  where a and k satisfy the

fo llo wing co nditio ns:

1 ≤a<10
So  there is o ne no n – z ero  digit befo re the decimal po int

k ∈ℤ
So  k  must be an integer

k>0 fo r large numbers

Ho w many times a is multiplied by 10

k<0 fo r small numbers

Ho w many times a is divided by 10

How are calculat ions carried out  wit h st andard f orm ?

Yo ur GDC will display large and small numbers in standard fo rm when it is in no rmal mo de

Yo ur GDC may display standard fo rm as aEn

Fo r example, 2 .1 × 10−5  will be displayed as 2 .1E−5
If so , be careful to  rewrite the answer given in the co rrect f o rm, yo u will no t get marks

fo r co pying directly fro m yo ur GDC

Yo ur GDC will be able to  carry o ut calculatio ns in standard fo rm

50  

50  
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If yo u put yo ur GDC into  scientific mo de it will auto matically co nvert numbers into  standard

fo rm

Beware that yo ur GDC may have mo re than o ne mo de when in scientific mo de

This relates to  the number o f significant figures the answer will be displayed in

Yo ur GDC may add extra z ero s to  fill spaces if wo rking with a high number o f significant

figures, yo u do  no t need to  write these in yo ur answer

To  add o r subtract numbers written in the fo rm a × 10k  witho ut yo ur GDC yo u will need to  write

them in full fo rm first

Alternatively yo u can use 'matching po wers o f 10', because if the po wers o f 10 are the same,

then the 'number parts' at the start can just be added o r subtracted no rmally

Fo r example  

( )6 .3×1014 + ( )4 .9×1013 = ( )6 .3×1014 + ( )0 .49×1014 = 6 .79×1014
Or  

( )7.93×10−11 − ( )5.2×10−12 = ( )7.93×10−11 − ( )0.52×10−11 = 7.41×10−11

To  multiply o r divide numbers written in the fo rm a × 10k  witho ut yo ur GDC yo u can either write

them in full fo rm first o r use the laws o f indices

Exam T ip

Yo ur GDC will give very big o r very small answers in standard fo rm and will have a setting which

will allo w yo u to  carry o ut calculatio ns in scientific no tatio n

Make sure yo u are familiar with the fo rm that yo ur GDC gives answers in as it may be different

to  the fo rm yo u are required to  use in the exam
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i)

Worked example

Calculate the fo llo wing, giving yo ur answer in the fo rm a×10k , where 1≤a<10  and k∈ℤ .

3780 × 200

 ii) (7 × 105) − (5 × 104)
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iii)
(3 .6×10−3) (1 .1×10−5)
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1.1.2 Laws of Indices

Laws of Indices

What  are t he laws of  indices?

Laws o f indices (o r index laws) allo w yo u to  simplify and manipulate expressio ns invo lving

expo nents

An expo nent is a po wer that a number (called the base) is raised to

Laws o f indices can be used when the numbers are written with the same base

The index laws yo u need to  kno w are:
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These laws are no t in the f o rmula bo o klet  so  yo u must remember them

How are laws of  indices used?

Yo u will need to  be able to  carry o ut multiple calculatio ns with the laws o f indices

Take yo ur time and apply each law individually

Wo rk with numbers first and then with algebra

Index laws o nly wo rk with terms that have the same base, make sure yo u change the base  o f the

term befo re using any o f the index laws

Changing the base means rewriting the number as an expo nent with the base yo u need

Fo r example, 94= (32)
4=32×4=38

Using the abo ve can them help with pro blems like 94÷37=38÷37=31=3

Exam T ip

Index laws are rarely a questio n o n their o wn in the exam but are o ften needed to  help yo u

so lve o ther pro blems, especially when wo rking with lo garithms o r po lyno mials

Lo o k o ut fo r times when the laws o f indices can be applied to  help yo u so lve a pro blem

algebraically 
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i)

ii)

Worked example

Simplify the fo llo wing equatio ns:

(3x2) (2x3y2)

(6x2y)

.

(4x2y−4)
3

(2x3y−1)
−2 .
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