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' Best Buy Questions (7]
. . . . [ o 3 W~ A slightly different type of direct proportion question is comparing the ‘value for money'
Bigidea: Ratio proportion  Learn the Golden Rule for Proportion Questions (= | of 2 or 3 similar items. For these, follow the second 0L DEN RULE...
and Rates of Chan ge There are lots of exam questions which at first sight seem completely o )
Key skills: different but in fact they can all be done using the COLDEN RULE... Divide bU the M (to get the amount w
* Multiplicative Reasonin . i v . ;
R p tric R N g DIVIDE FOR ONE' THEN TIMES FOR AI_L m The |‘oca| Supplies 'n’ Vittals' stocks two sizes of
eometric Reasoning Jamaican Gooseberry Jam, as shown on the right.
* Algebraic Reasoning rRr— Which of these represents better value for money?
m 5 pints of milk cost £1.30. How much will 3 pints cost? cereal is muesli. Follow the GOLDEN RULE —
The GOLDEN RULE tells you to: divide by the price in pence to get the amount per penny. l:;s
Key Vocabulary Divide the price by 5 to find how much FOR ONE PINT, 1 pint: £130 +5 = 0.26 = 26p In the 350 a iar you det 350 4 + 8Op = 438 a per penn
Proportion, Direct, Inverse, then multiply by 3 to find how much FOR 3 PINTS, 3 pier 269 % 3= 78p T ‘;Jjar{w get 100‘; . 42;’= = ::er :enn;' 350 g at 80p 100 g at 42p
Varies, Best Buy, Scaling The 350 g jar is better value for money, because you get more jam per penny.
UP/Down,
m o L Pl S In some cases it might be easier to divide bu the weight to get the cost per gram.
If she hands out 300 leaflets she gets £2.40. If you're feeling confident then you ean do it this way — if not, the golden rule always worke
How many leaflets will she have to hand out to earn £8.50? Y yo Y ' always works.

Divide by £2.40 to find how many
leaflets she has to hand out to earn £1.

Multiply by £850 to find how many To earn £8.50: 125 x £850 =10625

To earn £1: 300 + £2.40 = 125 leaflets

Graphing Direct Proportion ||

leaflets she has to hand out to earn £8.50. 54 she'll need to hand ou eafle Some
e e u:.J..l.sn.J}:u"m.:.tp.f:...d., e et Two things are in direct proportion if, when you plot them on through
‘E‘ You need to round your answer up = a graph, you gef a Sifaigh* line *hrough the Origin. the orign
= because 1062 wouldn't be enough E
S—— Remember, the general equation for a straight line through
= = War the origin is y = Ax (see p.43) where A is a number. ¥
Scallng ReCI pes U p or DOWII | \ ,Z" ¥ All direct proportions can be written as an equation in this form. /l
m The amount of petrol, p litres, a car uses is directly proportional to the distance, d km,
m _]ufly lsth malun'g or:ngc and tﬁlnef\p'rle punch Eruit: Punch (seiies B) that the car travels. The car used 12 litres of petrol on a 160 km journey.
using the recipe shown on the right. 800 wlonice ua a) Write an equation in the form p = Ad b) Sketch the graph of this direct proportion,
She wants to make enough to serve 20 people. ge Juice AT : - : g
C peop: 140 4 Fesh vinesiple to represent this direct proportion. marking two points on the line.
How much of each ingredient will Judy need? 9 PInEAPP £
1) Put the values of p = 12 and 12 = A x 160 4
The GOLDEN RULE tells you to divide each amount by 8 to find how much d =160 into the equation 12 2 (160, 12)
FOR ONE PERSON, then multiply by 20 to find how much FOR 20 PEOPLE. to find the value of A A= 60 =
So for 1 person you need: And for 20 people you need: 5) Pkt the valize of Alback FeERE fg
800 ml + 8 =100 ml orange juice = 20 x 100 ml = 2000 ml orange juice into the equation. R= 0005 1) A ——
' istance m
140 g + 8 =175 g pineapple = 20 x 175 g = 350 g pineapple
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Key skills:

Big idea: Ratio proportion and

Key Vocabulary

Rates of Change

Mass, Volume, Density,
Sequence, Term, Sine,
Cosine, Tangent,
Pythagoras Theorem

Multiplicative Reasoning
Geometric Reasoning
Algebraic Reasoning

Solving Inverse Proportion Questions | (1)

On page 58 you saw the 'divide and times'
method for direct proportions. Well, inverse
proportions are the opposite so you have to:

TIMES for ONE, then DIVIDE for ALL

@ I. It takes 3 farmers 10 hours to plough a field. How long would it take 6 farmers?

Multiply by 3 to find how long it would take 1 farmer. 10 x 3 =30 hours for 1 farmer

30 + 6 =5 hours for 6 farmers

PR I R i e
= Note: Another way of looking at this question is that there are twice

= as many farmers, so it will take half as long (10 = 2 = 5 hours)
R R N RN R AR RN RN AR RN AR RN
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Z. 4 bakers can decorate 100 cakes in 5 hours.
If 5 bakers work at the same rate, how much quicker would they decorate 100 cakes?

Multiply by 4 to find how long it would take 1 baker.
Divide by 5 to find how long it would take 5 bakers.

5 hours x 4 = 20 hours for 1 baker
20 + 5 =4 hours for 5 bakers
So 5 bakers are 5 — 4 = 1 hour quicker than 4.

Pythagoras’ Theorem is Used on Right-Angled Triangles  ( “

Pythagoras' theorem only works for RIGHT-ANGLED TRIANGLES.
It uses two sides to find the third side.

The formula for Pythagoras' theorem is:

Graphing Inverse Proportion

On the graph you can see that as the value of x increases,

the value of y decreases. E.g. if x is doubled, y is halved,
or if x is multiplied by 5, y is divided by 5.

The general equation for inverse proportion is y = %

m Circle each of the equations below that show that s is inversely proportional to t.

short sides long side

The trouble is, the formula can be quite difficult to use. Instead, it's a lot better to just
remember these three simple steps, which work every time:

SQUARE THE TWO NUMBERS that you are given,
(use the 9 button if you've got your calculator.)

To find the longest side, ADD the two squared numbers. a?+ b%2 = ¢?
To find a shorter side, SUBTRACT the smaller from the larger. ¢? — b? = a?

Once you've got your answer, take the SQUARE ROOT
(use the (@) button on your calculator).

1) SQUARE THEM
2) ADD or SUBTRACT

= Ja? 2
3) SQUARE ROOT o= ya'+b

a = /o?-b?

' A
Y/ U gy,
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When two things are in inverse proportion,

one increases as the other decreases.

The 3 Trigonometry Formulas (5%)

There are three basic frig formulas — each one links fwo sides and an angle of a right-angled triangle.

Opposite Adjacent

_ Opposite
Hypotenuse

Sinx= Tanx = Adjacent

Cos x=

Hypotenuse

* The Hypotenuse is the LONGEST SIDE.

Hypotenuse
Opposite (H)
* The Opposite is the side OPPOSITE the angle being used (x). (0)
*  The Adjacent is the (other) side NEXT TO the angle being used. Adjacent (A)

Deciding if a Term is in a Sequence

You might be given the nth term and asked if a certain value is in the sequence. The trick here is to set the
expression equal fo that value and solve to find n. If n is a whole number, the value is in the sequence.

A sequence is given by the rule 6n - 2.

= Have a look at p29-30 for =
a) Find the 6th term in the sequence. =

= More on solving ¢ -
- uation
1 9 q 5 -

b) Is 45 a term in this sequence?

(A ~
Just put n = 6 into the expression Set it equal to 45..  6n -2 =45 SIS
(6x6)-2=36-2 6n =47 .and solve for n.
=34 n=47 + 6 =178333.

y :_ This is the graph of y = A -

\\!IIIIIHI||I|IHIHIIA\/,

Shadfis

= Ineres more about

Formula Triangles Make Things Easier |(5) - “ntwiex

i
" L = P69 i you need to

(RYRETIL

A great way o tackle tig questions is fo convert the formulas info formula friangles.  7i1111,1, /1%, S

WATTIRE TS

nine Then you can use the same method every time, no matter which side or angle is being asked for.

1) Label the three sides 0, A and H (Opposite, Adjacent and Hypotenuse).
2) Write down 'SOH CAH TOA'.

8) Decide which two sides are involved: O,H AH or 0,A A
and choose SOH, CAH or TOA accordingly.

4) Turn the one you choose into a FORMULA TRIANGLE:

A A

5) Cover up the thing you want to find with your finger,
and write down whatever is left showing.

6) Stick in the numbers and work it out using the

[EZ3. 33 and [Z buttons on your calculator.

:\\YHH‘HIIHHVIIIIHHHHHHHIHHU,
= IFyou'e finding an angle, you'l need to add an =
= extrastep to find the se. See next page. =
ﬂ\!\lellHllHHHHH\HHH:HHHH\:_

Finding the nth Term of a Sequence

This method works for sequences with a common difference
— where you add or subtract the same number each time.

m Find an expression for the nth term of

the sequence that starts 5, 8, 11, 14, ..

mo1 2 3 4 ]

e 5 I8 T Find the common difference. It's 3,

oM R A 7 so this fells you '3n’ is in the formula.
3 8 a3

2
3. 3 6 912 —" List the values of 3n.
2 |o |a 2

14 ) Work out what you have to add or subtract
to get from 3n to the term. 8o it's +2.
So the expression for

the nth term is 3n + 2(.% Put *21" and '+ 2" together.

Y v

term: 5 8 1"

Check your formula by putting the first few values of n back in:
n=Igves3n+2=83+2=5/
n=2gves3n+2=6+2=8

n is not a whole number, so 45 is not in the sequence 6n - 2.



