2.1

Formulae

Using Formulae

The area of an ellipse is given by
A = mab
wherea andb are given lengths (as shown).

Find the area of an ellipse when
(@ a=4, b=2
(b) a=2 b=4
(c) a=b=3

2. The perimeter length of a triangle is given by

p=a+b+c

wherea, bandc are the lengths of the
three sides of the triangle.

Find the perimeter length when

@ a=1 b=2andc=3

(b) a=4, b=3 andc=2

(c) a=b=c=3

If a=4, b=3 and p=11, what is the length?

3. Euler's formula for the vertices of a shape states that

v=e-f+2
wheree is the number of edges ahi$ the number of faces.
Determinev when
(@ e=9 f=5 (b) e=6 f=4

If v=8 and e=12, determind.

4. Find the value of the functidrwhere x =2 and y =3 and when

@ f=x+y (b) f=4x-2y
(© f=x2+y @ f=%35)

© =30 (0 f=xy-4
(@ f=2x¢-y ) f= ZX; !
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5. Repeat Question 4 witlkx =3 and y = 4.

6. Find the value of the functions

when

@ x=y=z=2 (b) x=1, y=2 z=3 (c) x=2,y=3 z=4

7. Here is a number machine.

Input ——== — — Output

Use the number machine to complete a copy of the table.

Input 2 n

Output | 11 | 35 X

Construct and Use Simple Formulae

1. Find a formula for the perimeté?, of each of the shapes below.

@) b (b)

() (d)

In each of the following cases, use the formula to find the valke of
(@ whena=5cm, b=10cm;

(b) when a=5cm;

(c) whena=5cm, b=10cm;

(d whena=8cm, b=2cm, c=3cm, d=5cm.

12
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Find the ared), and perimeter lengtl®, for each of these shapes.

(a) 2a (b)
a a
a a
2a 2a 2a 2a 2a
4a
2a
() a (d) |
a a 1
a a 5 I 5a
14a
a a :
3a 6a

In each case, find andP when a =2 cm.

Petrol costs 58p per litre. What is the cost, in poundslitoés?
Use your formula to find the cost of
(@ 10 litres (b) 50 litres

A piece of wire is bent into the shape shown.
Find the total length of the wire used.

Simplify your answer.
(All dimensions are in centimetres.)

If the total length of the wire is 24 cm and
a=2cm, what is the length d#?

A train operating company calculates its fares using the formula 12p per mile.
you travel a distancemiles, what is the formula for the cost in

(& pence (b) pounds

Use your answer to (b) to find the cost when you travel
(i) 10 miles (i) 100 miles (iii) 200 miles (iv) 1000 miles

A removals firm charges a fixed cost of £100 plus a payment of £2 for every m
travelled by its van. If the van travedsniles, write down a formula for the total
cost.

Find the actual costs for journeys of

(@ 50 miles (b) 100 miles (c) 200 miles
Anne used this information Electricity Bill

to work out her electricity bill. Time  Costperunit  Units used
Work out the total amount of her bill| Day 10p 600

You must show all your working. Night 4p 200

(AQA)
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2.3

10.

(AQA)
Revision of Negative Numbers
1.  Without a calculatoranswer the following questions.
(@ 5-2 (b) -5+6 c) -7+4
d 12-14 () -10 +(-5) ) -10-(-5)
(@ -15-5 (hy 16-(-9) 0 4x(-2)
M (-4x(2 K (-gx3 0 (-10) = (-5)
(m) 14+ (-7) (M) (-10)+2 (0 (-10) = (-2)
(p) 20+(-5) @ (<15 (-9 n (-16)=4

MEP Practice Book SA2

Afzal scoredk marks in a test.

(& Ben scored 3 more marks than Afzal.
Write an expression for Ben's score in terms. of

(b) Jason scored half of Afzal's marks.
Write an expression for Jason's score in terms of

(AQA)

Sally thinks of a number. She adds 11 to the number. She then multiplies by 3.
Her answer is 60.

What number did Sally first think of?
(Edexcel)

A function diagram produces algebraic expressions.

For example:

Input Output

GG EE R

(@) Fillin the missing expression on a copy of this function diagram.

Input Output
GOz —( )

(b)  Fillin the missing operations on a copy of this function diagram.

14
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2. Evaluatewithout using a calculator

@ (-2 (b) (-)x1 © (-9 x(-1
d) (-4 (€ 3+(-4) ®  (-6)+ (-8’
@ (-0 (-2 (h) (-2 x (-3

()  4x(-5)+((-100) + (-4)) G)  (-20) = (-5) + (-2)

K (=3 (-4) O [-3x(-4)]+ (-2

m) (-2 M (-9° % (-1 (0 (-5

3. The outside temperature was monitored every 4 hours for one day. Here is the
recorded information.

Time Temperature °C
00.00 -11

04.00 -7

08.00 -1

12.00 5
16.00

20.00 0
24.00 -5

(& Whatis the difference between the lowest and highest temperatures?

(b) What is the difference between the temperature at

() 04.00 and 08.00 (i) 04.00 and 12.00
(i) 16.00 and 24.00 (iv) 08.00 and 20.00
(v) 00.00 and 24.00 (vi) 20.00 and 24.00?

Substitution into Formulae

1. The speed of a bikemetres per second, is given by the formula
v=u+ ft

whenuis its initial speed (in m/sj,its acceleration (in mfsandt, the time in
seconds.

Determinev when

(@ u=0, f=5andt=10 (b) u=20, f=2andt=5
(c) u=20, f=0andt=5 (d u=40, f=-5andt=5
(e) u=40, f=-5andt=8

In each case, briefly describe the motion of the bike.

15
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The Fahrenheit scale, (F) and the Celsius scale (C) are related by the formula

F=2c+32
5

(@) Give the following temperatures in Fahrenheit.
()  Normal body temperature: 3T
(i)  Boiling point of water: 100°C

(b) Give the following temperatures in degrees Celsius.
(i)  Freezing point of water: 32F

(i)  Singapore's average daily temperature: °B6

If x=3 y=4 and z=7, find the values of the following expressions:

@ Sz (0) xyz © o

(d) )1‘—;’ () 2x+3y f)  x-5y+2z
(@ xy+yz (h) x2+y? (i) 27+y

0 y+x K xy? () axty?

If a=3 b=2 and c= -1, find the value of each of the following.

(@) a’+Db’+c’- 2abc (b) (2a+b-c)(4b-3c)
© (a-b)*-(b-0c) @ 2+b-¢
b c
2 4 3
(g) 2a-3b%+ 3abc? (hy a*+3p®-4c®
. atb ab-c . 3a-b a+c
- +
@ c b 0 b-c b-a
2c-3a 4b a’-b* a’-c
(k) - 0) 7~
bc-a 3a c (c - 3b)

Find the value ofx®*+ 2xy*+ y* when x =2 and y=-1.

+
Xx—-1 2x+1

fx+1 2x -1

Find the value o when x = -2.

Find the value of2ab + 3bc? when a=0, b=5 and ¢c=-2.

16
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8. The distance travelled metres, by a car is given by
S=ut + + ft2
2

Hereu is the car's initial speed (in m/sthe time (in seconds) affithe
acceleration (in m#s
(@ Findswhen

() wu=0, t=10, f=5 (i) u=20 t=5 f=6

(i) u=5H0, t=4, f=-5 (v) u=60, t=10, f=-2

(b) If the car travels 400 metres in 5 seconds with initial speed of 40 m/s, what is
its acceleration?

9. (@) Work out the value ofa3+ac whena = 4 andc = - 5.
(b)  Work out the value of3p? =5 whenp = 2.
(Edexcel)
10. Use the formula
vV = u+at
to find the value of v whem = —10,a = 1.8 andt = 3.7.
(AQA)

11. Atable has four columns: A, B, C and D. Part of the table is shown.

A B C D
1 6 94 36
2 93 | 49
4 9

7 144

(@ Thisis the 2nd row of the table.

A B C D
2 93 49

The number in column B = the number in column A+ 5

Work out the number in column B in this row.

(b)  This is the the 3rd row of the table.

C D

17
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0] The number in column C = 100 — the number in colun|m B

Work out the number in column C in this row.

(i) The number in column D = the number in column B squiared

Work out the number in column D in this row.

(c) This is the 4th row of the table.

Al B|cCc | D
7 144

Work out the number in column C in this row.
(AQA)
To cook roast lamb in a moderate oven, my recipe book gives these times.
78 minutes per kilogram, plus 35 minutes
(@ How long should I cook a 1.6 kg joint of lamb?
Give your answer in minutes to the nearest minute.
(b)  Write your answer to part (a) in hours and minutes.

(c) 1 cooked one joint of lamb for 230 minutes. What was the weight of this
joint?
(OCR)

More Complex Formulae

1.

It is given thatv? = u? + 2as. Find the values af when v = 0.8, a = 0.05 and
s=28.

_5X. Find

It is given thaty = 18

(@) the values ofyif x = —64 b) xif y= 2%

If S= g[Za +(n-1)d], find

(@ the value oBwhen n=10, a=-2 and d = %

(b) awhen S=440,n=10 and d =5.

The arithmetic meaw, geometric mearG, and harmonic meahi, of three
numbers, are given by the formulae

a+b+c 1 3
A=—— G=(abc)}, H=—+——
3 (@b, H=57 17
Ca b cU

Find A, GandH for the following sets of numbers.

18
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@ a=2 b=3 c=4 (b) a=1 b=3 c=5
(c0 a=b=c=3 (d a=25 b=3 c=35
What do you notice about the valuesfoiGandH?

Findz, given by each of the following formulae, for the given valuesaoidy.

@ 1T Ety XT2YEE 0) £y x=3 y=-d
z \xX* vy

@ =XV x=-2y=4 (@ X=X41 x=5y=2
Z Xty zy

() =3+l x=4 y=3
Z Xy

The formulav? = u®> + 2fs connects the initialu, and final, ¥), speeds of a car,
with its accelerationf), and distance travelleds)(

Findv (in m/s) when
(@ u=0, f=10m/s?, s=100m
(b) u=20m/s f=5m/s?, s=50m

() u=75m/s f=-10m/s?, s=25m

A painting was valued at £600 on 1 January 2004. The value of the painting is
predicted to increase at a rateR8b per annum.

The predicted value \M£ of the painting aften years is given by the formula
V = 600 x (1.055)".
(@) Write down the value dk.

(b)  Use your calculator to find the predicted value of the painting after 15 yea
(Edexcel)

This rule can be used to work out the cost, in pounds, of buying time on a sate
link.

Add 3 to the number of hours of time bought.

Multiply your answer by 1000.

(& Work out the cost of buying 4 hours of satellite time.
Julian bought some satellite time. The cost was £12 000.

(b)  Work out the number of hours of satellite time that Julian bought.

The cost of buyingn hours of satellite time i€ pounds.

(c) Write down a formula fo€ in terms ofn.
(Edexcel)

Al'S.

lite
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Changing the Subject

1. Makes the subject of each of the following:

@ 2s-8p=14 (b) 28=4s+r-s (¢) 10-2s=12r +2s
2. In each of the following, makethe subject:

@ y+x=6 ®) mey=2-n (© £=2

(d 3+m=d+y (¢) 5=y-3m (Hh 2y +6=48+ 2x
3. (@) Giventhat4a + b =c - a, express in terms ofb andc.

(b) Giventhat x — y =3z, expresy in terms ofx andz

(c) Giventhat pg=r, expresg in terms ofp andr.

(d) Giventhata+ b=28c+ 7, expres in terms ofa andb.
4, Make a the subject of the following formulae:

@ a+x=b (b) a+h=k () a-m=n

(d a-k=h (e) a-b=c+d () a+tc=d+e

(9 yta=x (hy z-a=2k () p=a-g

() 5Sk=p-a (ky 7k=p+a ) a-b-c=k?

(m)j b-a+k=h®* (n) m+n+a=k (© m-n-a=h

(p) 7k-h-a=2a (q) 5pg-a=p°-q() 3xy+a=x’y

(s) b5a=15 ® ax = 3y (u) xay=3k

(v) 2xy=3ak w) ak=p-q+k (x) ax’=5y-4
5. Makea the subject of the given formula.

(a) ax=y b) a(p-4)=q (c) ax+by=c

d pla+b)=c () 2a-3m=4a-7(f) 5Sb-2a=3c

@ 2+b=c h x=2is5 ¢ Pr2-g,

m 3 5

) R=m(@a+g) () 2b=ax+a () 2m=65-4a

6. (@ The volume of a cylinder is given by

V = mrh
()  Makeh the subject of this equation.

(i) Find hwhen r =3cm and V = 350 cm®.

20
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(b)  The total surface area is given by
s=2mr?+ 2nrh
()  Make hthe subject of this equation.

(i)  Find hwhen r=3cm and s =300 cm?.

Electrical fuses are available as shown.

o= = g

The correct fuse to use for an electrical appliance can be calculated using this
formula,

F = i
240
where F = Fuserating in amps,

P = Power rating in watts.

(@ Which fuse should be fitted for a toaster with power rating 1100 watts?

(b)  An electric heater needs a 13 amp fuse. What is the largest power rating
heater could have?
(SEG)

The length of a man's forearfirc(n) and his height(cm) are approximately
related by the formula
h=3f + 90

(@) Part of the skeleton of a man is found and the forearm is 20 cm long.
Use the formula to estimate the man's height.

(b) A man's heightis 162 cm.
Use the formula to estimate the length of his forearm.

(c) Georgeis 1 year old and he is 70 cm tall.
Find the value the formula gives for the length of his forearm and state w
this value is impossible.

(d)  Use the formula to find an expressionffar terms ofh.
(MEG)

Maket the subject of the formula

D = 5t + it + 5w (Edexcel)

The cost, in pounds, to hire a conference centre is calculated by using this forn

Cost = 4x number of people attending + 250

(@) Find the cost of hiring the conference centre when 200 people attend.

(b) A company pays £650 to hire the conference centre. How many people
attend the conference?

(AQA)

the

nula.
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11. This is the payment plan for Donal's mobile phone. He receives a bill every m

PAYMENT PLAN
[ £5 per month
PLUS

Sp per minute

(& InJanuary, Donal did not make any calls. How much was his bill?
(b)  In February, Donal made 100 minutes of calls. How much was his bill?

(¢) In March, Donal's bill was £7.50. How many minutes of calls did he mak
(AQA

Further Change of Subject

1. The volume of a cylinder is given by
V = mr®h

wherer is the base radius andthe height.

(@) Maker the subject of the formula. v

(b)  Findr when V =300 cm® and h =5cm

2. The volume of a toy, consisting of a base hemisphere
and cone top, is given by

V=imohe s

Make h the subject of this equation and findvhen V =300 cm® and r = 3 cm.

3. The surface area of a sphere is given by

S=4m?
(@) Maker the subject of this equation.
(b)  Findr when () S=100cm? (i)  S=200cm?

By what factor does the radius change when the surface area is doubled?

4, Make x the subject of

@ y=4x+2 (b) y=1-3x © y=mx+c
@ y=— © y=1ex O y=iis
(9) y=V§X (h)  y=4x+1 (i) %ziﬂ

onth.
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5. If

6. The percentage profj, on the sale of an item is given by the formula

7. Students conduct an experiment to fipthe acceleration due to gravity.

8. A star shape is made by cutting quadrants of a circle from a square af. side 2

MEP Practice Book SA2

clr

1 1
- + =
f \Y

, makeu the subject of this formula.

Find u when: (@ f=5andv=1 (b) f=3 andv=-2

100(s -
o= (s-c)
c

wheres is the selling price andis the cost price.
Expressc in terms ofs andp.
(MEG)

They measure the tim&,seconds, for one complete swing of a pendulum of
lengthL centimetres.

4L

The formula forg is g= B

(@ Findgwhen L =39.24 and T =1.26.
Take 11 =3.142 or use thetbutton on your calculator.

(b) Rearrange the formula to exprdsis terms ofL, randg.
(SEG)

«— 22—

1 (@) Show that the shaded area is given by the formul
A = 4r*— mr?
2r
l (b) Rearrange the formula to makthe subject.
(AQA)

Expansion of Brackets

1. Copy and complete the following multiplication tables. Some are done for you,

() (b)

2k | 2
X y-2| 3y ; 4- 3y X -k 3| % 2-2k
-1 -3y 6 | -6k
2 3
1 3 1
2 y 2

|y

23



2.8

MEP Practice Book SA2

Remove the brackets in each of the following algebraic expressions.

(@ 2u-3)
()  4(2x + 3y)
e) -2(p-aq)

(@ -3(-2u-3v)

1
(i) 5(10p—6q)

k) -(b+c)

(m) -x(p+q)

© -(-p-aq
1R, _ 4,0

@ 35% 5"

(b)
(d)
(f)
(h)

1)
0

(n)
P

(n)

8(v+7)
6(5a - b)
-5(a+b)

8(-2u - 3v)
% (20x - 15)

~(p-aq)
~y(=x+y)
—(-t+r)

! 5 0
6a =—b-—c
B 6 O

Simplify each of the following algebraic expressions.

(@ (3x—2y)+(4x-vy)

() 5(x-2)+3(4-x)

(e) 2(3m+n)-3(m-23n)
(@ 3ab-c)+(3b-2)a

M) x(y-2)+y(z-x)+7x-

(b)
(d)
®
(h)
y) ()

(p—m) +(m - 2p)
(3a+2b) - (a-h)
(x=¥)=(y-2-(z-)
m(m - n) = n(n - m)

3(2y + 52z) - 4(2y - x)

Multiply out and simplify each of the following expressions.

(@ 6(3x+y)

(c) %(2xy - 4y2)

(€ (p+a)(r+s)

(@ (3a+b)(a+c)

() (a-b)(c+d)

(k) (3p-4q)(s+2t)
m) (x+3)(x+4)

(© (x=7)(x-¢)

@ (1-3x)(4+3x)
() (4x+5y)(2x +3y)

(b)
(d)
(f)

52(z - 2y)

q(p +2r - 39)
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W (a+8) (v)
w) (b+2) (x)
) (2x+2)? (2)

5. (a) Expand p(p2 - 3p). (b)
(c) Factorise completely2x® + 6xy.

Factorisation

1. Factorise the following:
(a) 2x+4 (b)
(c) 2+10x (d)
(e) x*+2x (f
(@) 4x+2x° (h)
()  10x - 5x? G
K 32— ()
(m) 2x*+10x° (n)

Factorise y* + 5y.

(Edexcel)

3x? - 9Ox
X% + 21
2x + 8x3

4x%2 -4

2. The following expressions have been partly factorised.

Complete the factorisation.

(@)
(©)
(e)

(a)
(c)
(e)
)
0)
(k)
(m)
(0)

2% - 4x=2(x*-2x)= 2  (b)

4x3+ 8x= 4(x3 + 2x) =2 ()

5xy+ 10x%y? = 5(xy + 2x2y2) =7

Factorise the following:

10a - 15b (b)
24abc — 8ab (d)
16m? + 12n? )
18s%t — 12st? (h)
c-c? )
m?n — mnl ()
par + p*+ pr (n)
8abc + 6ab’c + 4abc? (p)

25

10x — 5x°= x(10 - 5x) = ?

8xy +16x° = x(8y + 16x) = ?

S50py - 120p
6abc + 12bcd
p%y + p*y®
10a + 15a°
2a’b® - 8a°b
6xy — 3y + 9x
abc + a’b + bc

5s’t — 3st — 4st?




