A Resourcefor Free-standing Mathematics Qualifications Formulae

Formulae:

Fixed values such as the number of daysin aweek (i.e. 7) are called constants
Valuesthat are not fixed are called variables. Letters can be used to represent variables
and relationships between variables can be summarised using formulae.

Substituting particular values into aformula gives information about particular cases.

Example

The areaof acircle of radiusr is given by the formula A=pr?
(p isaconstant whose value is approximately 3.14 but a more
accurate vaue is programmed into scientific calculators).

Find the area of acircle with radius 5 cm.

Howtodoit.....
Substituting r = 5 into the formula for the area of acircle gives:

A=p 5°=p 5 5=78.539...

So the area of the circle whose radiusis 5 cmis 79 cn (to the near est cm?).

Example
When an amount of money £P isleft in abuilding society account that gives r% interest per annum,

the amount in the account after n yearsis given by the formula A= P¢ﬁ+ L9

¢ 100g
If £750 isinvested in an account giving 4.5% per annum interest, find the amount in the account after
6 years.

Howtodoit.....
Substitute P = 750, r = 4.5 and n = 6 into A= PS.PHLQ giving:
e 100g
..6
A=750F + 229 = 750" 1045° = 976.695....
& 100g

The amount in the account after 6 yearsis £976.70 (to the near est pence).

Example

Theradius of asphereisr =3 /% where Visits volume.
Find the radius of a ball bearing whose volumeis 9.6 mm?
Howtodoit.....

Substitute V= 9.6 into r :31/% ,givingr =3 = 3/2.29183.. = 1.318...

Theradius of the ball bearingis 1.3 mm (to 2 sf)
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Trythese.....

The volume of acylinder isgiven by theformulaV = pr?h
wherer istheradius and histhe height. h

Find the volume of acylindrical can that has radius 4 cm and height 7.5 cm.

The speed of a car after t secondsisgiven by theformula v=u+ at where uisthe starting speed in
metres per second (m s*) and a isthe acceleration in metres per second per second (m s?).

A car joins amotorway at a speed of 25 m s* and accelerates at 0.65 m s for 12 seconds.
Find its speed at the end of thistime.

2
If aball isthrown up in the air at avelocity of v ms®, the height it reachesis given by h= \2/—9

where g is the accel eration due to gravity in m s2. (NB g is approximately 9.81)
Find the height reached by aball thrown up at avelocity of 15 m s™.

The formulafor converting temperaturesis C = m

where F isthe temperature in degrees Fahrenheit and C is the temperature in degrees Celsius.
An old recipe gives the oven temperature 375° F. Convert thistemperature to Celsius.

When an object is released so that it fallsto the ground it reaches a velocity given by v = 1/Zgh where

h isthe height (in metres) from which it is dropped and g is approximately 9.81
If astoneis dropped from bridge at a height of 50 metres above ariver, find its velocity on impact.

When a car accelerates from a speed of um s* to aspeed of v m s*in t seconds, the distance it travels
(in metres) isgiven by theformulad = t(u_;v) .

Find the distance travelled by a car that accelerates from 17.5ms* to32ms™ in 9.5 seconds.

The time taken for a pendulum to make one full swingis T = 2p \/g

where | metresisthe length of the pendulum and g is approximately 9.81
Find the timeit takes a pendulum of length 0.5 metres to make afull swing.

If the monthly rate of interest on aloan is m %, the annual percentage rate (APR) is given by:
2

be, M 6 U _ : .
APR=100&l+—+ - 1y. Findthe APR if the monthly rateis 1.25%.

The area of awasher isgiven by theformula A=p (R* - r?)
wherer istheinner radius and Ris the outer radius.
Find theareawhenr =5 mmand R= 7.5 mm.

10 Theformula A=pra/r 2 + h? givesthe area of the
curved surface of aconewith radiusr and height h. h
Find Awhenr =75cmandh=8.2cm.
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Teacher Notes

Unit Intermediate Level, Using algebra, functions and graphs

Skillsused in this activity:
substituting values into formulae
using acalculator to evaluate expressions.

Preparation

Students need to be able to use a calculator to evaluate expressions involving brackets, powers and
roots. The accompanying Powerpoint presentation could be used for class dicussion about formulae
and to go through the examples of this type before students try some themselves. This presentation
can be adapted to include more or fewer examples.

Answers (to 3sf)
1 377cm?®

2 328mst
3 115m

4 191°C

5 31.3ms?

6 235m

7 1.42 seconds
8 16.1%

9 982cny
10 262 cny
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