Formula — Y11 Higher — Unit 3 oLl

_______________________ -
|rWhat do | need to be able to do? |: Vocabulary

|
| By the end of this unit you should be able to: I| |
* Add and subtract algebraic fractions [ : ) I
« Multiply and divide algebraic fractions || Formula: expresses the relationship between two or :
¢ Simplify an algebraic fraction :' mor'e unknown v.alues . . |
« Expand the product of three binomials II Subject: The variable of a formula that is being |
|| calculated I
|
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|

|

|

|

|

|

Substitution: Replace the letter with a given value

* Identify when factorisation is needed to simplify an o
| Re-arrange: To change the position or order of
| something

* Simplify an algebraic fraction involving factorisation

¢ Change the subject of a formula when more than two
steps are required

¢ Change the subject of a formula when the required
subject appears twice

I

I

I

I

I

I

| algebraic fraction
I

I || Fractional: Expressed as or contains a fraction

| | Positive: A number greater than zero

: || Negative: A number less than zero

| |} Factorisation: A way of writing an expression as a

Writing a formula

A plumber has a call out fee of LEMEAMAS (LU | The total cost of a plumbing job is given by the formula below. I
we can write a formula I

£40, plus an hourly rate of £18 I P -T- - 40 + 1 6‘/] T =total cost of the jobI

I = hours worked
Tf a job teok 2. hours..... I

T= +
40 16“ The vumber of II T - 40 + 16h

Total I ] (Weiibg:ﬁ?—z:iﬁﬂ;m) I T = .) Wwe substitute I

ot Th I =40 + (16X2’ (swap) 1 for 2
price Represents " "I’ £48 is muttiplied by +he T=40+36 I

| b‘f the  +the £40 ourty wumber of hours worked. - The total cost of
b whichisa rateof T=70 —  thejobis £76 I
|_ INVRCTORNR S Il o give the total cost [ J

Substituting into a formula (fractions) I

| The total cost of a plumbing job is given by the formula below.
T =total cost of the jobI
= hours worked I

| Changing the subject of a formula (1-step)
We can re-arrange the formula to make ‘a’ the subject

(This means having ‘a’on i+'s own on one side |I 'T' _— 40 + 16‘”

Vs i e e 2 s If a job took Yo an hour.....

Wauktiplying by 2 is the same

do the inverse operation I “il
which is -5. We must do | T — 40 + 16]/‘ as dividing by 2 I
this to both sides to I
The 15 and balance the formula :I T — 40 + (1 6)(\/& (V:;::l;;'f:;‘f:é :
leave ‘a’ on We MUST do -
its own the same |I T 40 + q The total cost of I
thing to both T - 4q / +the job is £49

— e T T T T T T T E—— E—— E— —
: . ituting i - T
| Changing the subject of a formula (2-steps) II Substituting into a formula (negatives) :
., . The formula converts temperature from centigrade to Fahrenheit
I We can re-arrange the formula to make ‘a’ the subiect 9 . .
T = temperature in Fahrenheit
I Take 5 from both = - C + 3 2 C = temperature in centigrade |
| S i 5 1f the Yemperature is 40°C We substitute |

¢ for 40
We divide by 5 |
and muliply by 4

Negative + positive
OR

by 2 — This will - X
mean ‘@’ is on its 5

own as the 2— 2_ — _16 + %2

subject of the

Negative X positive
= negative answer

Multiply each side by 7
Removes 7 from denominator,

STEP 2 "
:70 Take 5 from both sides ] of @’ from from the
both sides. subject’s side

Divide There will now by doing the
both sides —=>~" [} only be one . inverse
value of ‘@’
. on the left
SAME thing |

to both

Ais now the
subject of the by 3 to make ‘@’

formula the subject




We multiply the
one fraction by 2 and

| 24
| 4
12%x2a 2 %54«

one by 3 to get a LCD
of 18

{ Toaddany \

fractions, we must
first have a Lowest
Common
Denominator (LCD).
We must multiply
the WHOLE fraction
(top and bottom) to

7x9 " 2xo—

|4a 16a__1Qa
ET-RET- ST

e ovily

| Multiply algebraic fractions

\, achieve this

add the wamerators

The denowminator stays
the SAME

METHOD 1 - Multiply
the numerators and
then the denominators \"

(Like normal fractions)

METHOD 1 -
Simplify the
fractions
and cancel

(pm( "

We multiply the

one fraction by 2 and
one by 3 to geta LCD

12x4a 3%a—_|

{ To subtract any Y

fractions, we must
first have a Lowest
Common
Denominator (LCD).
We must multiply
the WHOLE fraction
(top and bottom) to

2xa 2xe—"

“‘Em _ 3a
1% 19

|| Dividing algebraic fractions

\_ achieve this. /

Just like a normal
fraction we use KFC

I a 2&1
4™ 7

Keep (first fraction)

FLIP (second fraction)
hange (the —to X)

| 4a2 + 200 Fﬁzﬁ:q
I @ﬂ + %G denominator

we take out the ihes-l-
omimon Factor (HCF)

of each

For this example it’

2a(a +c) ||(
]%(a +¢)

e can now cancel
any terms common
to the numerator
and denominator.

: (a+c¢)

4204

We then cancel
and S|mpI|fy'
(see mult.lp.'ymg
fmctrons}

| a{—%\ﬁ;?'a) (a+ 4)
(aha{aa +15)

|I(a2 + B+ @
M

STAGE 3
ollect like terms I

STAGE 1
1. Expand the first

two brackets.
2. Collect like

terms to simplify
STAGE 2
Multiply each term
in bracket 1 by each
term in bracket 2

+(0)




