Substitution and simultaneous
equations

ROBINSON .
TUITION Worked solutions

This topic online

n F=5v+20

a. Work out the value of Fwhen v = 6.

b. Work out the value of v when F = 95. (4 marks)
o)F = Sx¢+20=30+20=50

b) Substitute F = 95:95 = Sv + 20

b) Subtract 20

Sv = 75,50V =1IS

Checl

sx\S +20 = 95

n The area of a trapezium is given by the formula
1

A=—(a + b)h
2
a. Work out Awhena=5b=9and h=4
b. Work out hwhen 4 =42, a=5andb =9 (3 marks)
o)
A=)
—(s+9)xu
2
A=\
— X4 X 4
2
A =1xu
A = 28

28
o)

H2 Lis + Dw
2

C YR T
=7 ¢ h =7
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a. Work out the value of vwhenu=7,a=98and t = 5.

b. Work out the value of t when v = 87, u = 12 and a = 5.
v = 7499 xSs=7+49=-5¢
b) Substitute

87 = 12+5¢t

b) Subkract 12

St = 7S,s0t =15

Check

IZ4+S%x\S = 97

n Make x the subject of the formula
y=2x+9

(4 marks)

(2 marks)

Mo.\u.na x the sub:)e.c(: means Le.m/ma x alone on one scde. App(.:) the same inverse

operation £o both sides to keep the eanLatv true

J—“ilx _
2 x * j'1 2

2

B Make k the subject of the formula

m=X_>
5
2 42 k +2
s
xS k £ sS(mt2)=sm+10 *5
IL=$(M-|>?-)
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n a. Make r the subject of C = 2mr
b. Make b the subject of P = 2(a + b)

c. Make x the subject of y = X%A'

«)

¢+ 2(a +b)
22 ﬁto.-bb 22
y X
- i-&gb -
2
b=£-o.
y
c)
x t4
3 3
x3 35 xt4 *?
33-4 x i
.z=3j-'-}
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Solve the simultaneous equations
x+y=11
x-y=3 (3 marks)
We need one pocr (x, J) that makes both e.al'uo.{:iw\s true. Add.‘ms the e.?'uo.t:.ons

mokes *:) o.nd -y cancel, (.e.a.vu\b oan uLUmt:.oA ool\tmil\u\a or\(,:) x

Add the tuo e.luo.tions
2x = 4,50 x=7

Svbstitute tnto x + y=mrry=u0y=4u
Check tn the second e.iua.t;.on

T-4 = 3V

x=7,5=‘+

n Solve the simultaneous equations
2x + 3y =12

2x+y =28 (3 marks)

Subkract the second equation From the oc.:.rst
2 :, = Y4, 00 J =2
Svbstitute into 2x + y = 2x+2=9,%02x=6¢ond x =3
Check ca the girst equation

¢+¢ = 12V

x=3,4y=2
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n At the school tuck shop:

2 cookies and 1 drink cost £2.30
1 cookie and 1 drink cost £1.60

Work out the cost of one cookie and the cost of one drink. (3 marks)

Worh LA pu\c.e.

2¢+d = 230

ctd = \¢O
Subtract the eluo.t:.oas
[ 70

70 + 4 160
d 90

Checl: 140 + 90 = 230

Cookie 709, drink 109

m Solve the simultaneous equations
3x+2y=16
xX+y=6 (3 marks)

3x + zd = 16

x +:’ = ¢
%2 the second equation
2x + 2.3 = \2
Subtract From the ocirst

x F 4
4ty T ¢

J 2

Checl: 12 + 4 =1\¢

.z='-|»,v=2
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m Assume a # b.

Make x the subject of

ax = bx + ¢

(3 marks)
Collect the x terms on one sude
ax -bx = ¢
Factorise
x(a=-b) = ¢
Ouvide bd (o -b)
== *
oa-b
Assume o # b. Ow:.d.:.na bd 2ero is not allowed
(=
X = —
o-b
I EXTENSION QUESTIONS
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m a. Make t the subject of 3t+a=bt-5

b. Make x the subject of y = ZX_+ L
o)
3t+a bt -5
3t-bt ta )

3%t - bt
Facktorise out t
£(3-1)

+(3-0) t -o/3-b} +(3 - b)
Mu(.t;p(.d top and bottom bd -\
g=21S
b-3

b)
J: 2x t+\
J x -3
x(x - 3) j(’"3) 3 2.4\ *x=-3)
13-33 $ 2x t1|

xJ-Zx-SJ F

3y xy-2x T 3y +1 3y
chtor&.sc out 2

.x(y-?.) 'bj-l-l

%(J-l) x 3j'|’l *.(J-l)
J-Z

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting.

(5 marks)

Page 7 of 8



m Solve the simultaneous equations
3x+2y=24
2x + 5y =27

Mu(.tt\otd the oc:.rs(: eq vation bd S and the second bj 2

\Sx + \OJ = 120 and 4 + IOJ = SY4
Subtract

e = 6¢,%0x=¢

Substitute cato 3¢ + 2y = 24 18 + 2y =24, %0 y = 3
Check in £he second e.luo.ta.on

2 +15s = 27V

x=6,3=3

I EXTENSION QUESTIONS

m A theme park sells adult tickets and child tickets.

3 adult tickets and 2 child tickets cost £40
2 adult tickets and 5 child tickets cost £45

Mr Okafor buys 2 adult tickets and 3 child tickets. He pays with a £50 note.

Work out how much change he should get.
% +2c = 4O

20. + Sc = 49
%2 the J,irst, X3 the second

Go. + 4 = %O

6o +1Sc = \3S
Subkract

\\¢ i SS
=\ c $ S 2\

%o +10 ¥ 4O

3. ¥ 30

Cost =2x104+3 x5S =F3s
Cko.nae. =S0-35 = Eus

fis
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