Substituting into expressions and
formulae

Worked solutions

ROBINSON

This topic online

n T=4x+ 3y

Work out the value of Twhenx =5andy = 2. (2 marks)

Substitution means replaceng each Letter weth its geven valve. Numbers next %o
Letters mean multiplication, so 4x becomes 4 x S, MUL{:apLJ be core o.&d.‘ma
Substitute the values

T = 4 XS +3x2
T = 20+¢ =24

26
Work out the value of v when t = 3.4 (2 marks)

Substitute £ = 3. v=Sx34 -9
v = \T-3=19

n The perimeter of a rectangle is given by the formula P = 21 + 2w

Work out the value of Pwhenl=75and w = 4.2 (2 marks)

P = 2L ¢+ 2w
P = 2X17S+2x4.2
4

P =234

n E=3a-2b

Work out the value of Ewhena = -4 and b = 5.

IS + .«

(2 marks)
Substitute the values

E = 3%(-4)-1%5

E = -2-\0=-22
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a Work out the value of x* + 7x when x = 6. (2 marks)

x = ¢x6=3¢

Tx = TXRE=4%2

w
o
+
£
Y
"

T
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a. Work out the value of y.

b. Work out the value of Zy‘2 (3 marks)

o) y = 35:5=71
b) 51’00.“. ‘,u‘st

3‘ = 49

b) Thea muL(:;.p(.D bd 2
2x 4y = 98

a. Simplify 4c¢ x 2d

b. Work out the value of 4c¢ x 2d whenc=3andd =15 (3 marks)

a)4 X2 = 8 and the Letters are ¢ and d, so Bed
b) Subskitute cato Bcd: B X 3 X LS
b)8x3 = 24, thea 24 X .S = 3¢
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n Here is a table of values for 4n — 5

n 215 ? ?

4n-5 | ? | ? | 19 | 35

Work out the four missing numbers in the table (the two n values and the two values of 4n - 5

marked ?). (4 marks)
n=12
Yx2-5=3
n=79
UXS =-S5 =1
Valuve = 1Y
Ya - S 19
*S Y4n 24 'S
4 " ¢ 4
Valve = 35
“a-9 3s
s 4a F 4O 5
E n (o T
3,15, 6,\0

a. Work out the value of F when v = 6.

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

b) Substitute F = Is: 95 =sv + 20

b) Subtrack 20

Sv = 75,s0v =1S

Check

SXIS+20 = 95
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m A tool hire company uses this rule to work out the cost of hiring a floor sander.
Total cost = £45 x number of days + £60 deposit

a. Meera hires the sander for 7 days.
Work out her total cost.

b. Liam's total cost is £555.

Work out the number of days Liam hires the sander for. (4 marks)

a)US X 7 = 315, then 3IS + 60 = 375. Tokal cost £375
b) Talke oFF the d.e.posa.(:

SSS -¢0 = 4is

b) Divide by the cLo.:.LJ roate
49 < 4SS = \ do.ys
Check

4S X I\ + O = SSS

m a. Work out the value of 2a - 3b whena = -1and b = 4.

b. Work out the value of 4a® + b whena = -3 and b = -7. (4 marks)

a)2%X(-\) = =2 and 3X U4 =12, 30 =2 = \2 = -4
b) a? (-3) x (-3) = 9, so 4a2 = 36
b) 3¢ + (-7) 29
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m The speed, S, in metres per second of a runner is given by the formula
— 6_()
t

S

where t is the time in seconds taken to run 60 metres.

a. Work out the value of S when t = 4 and when t = 12.

b. Zara says, “When t gets bigger, S gets bigger.” Use your answers to part (a) to show that Zara is

wrong.
c. Work out the value of t when S = 7.5 (4 marks)
o)
=4:. S =604 =15
t=12:.5=¢é0+x12=5
b)
t Soe.s From 4 to\2 (bisazr)
S qoes From \S £o S (smaller)
Zara is wroaﬂ
¢)
7.5 = 4O
t
t = €0=+1s
t=12
m v=u+at
a. Work out the value of vwhenu =7,a=98and t = 5.
b. Work out the value of t whenv =87, u =12 and a = 5. (4 marks)

)V = 7+98xSs=T+149=5¢
b) Substituke

%7 = \2+5¢
b) Subtract 12

St = 15,0t =1\§
Check

12+ S X\S = 7
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m y=3(x +4)

a. Work out the value of y when x = 5

b. Work out the value of x when y = 27

«)

y = Ix(s+4)
= 3x9
=27

o)

27 = 3(x+4)
Expand the bracket

27 Ix +\2

+3 s x =3
x =9

m m=3n-2p

a. Work out the value of m whenn = -5and p = 4.

b. Work out the value of n when m = 19 and p = -2.
a)m = 3X(-S)-2%x4=-5-%=-23
b) Substitute
9 = 3a-2x(-2)=3n+4
b) Subtract 4
3n = IS,%0n =S
Check

3x$-zx(-1) = |5 +4 =19

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

(4 marks)

(4 marks)

Page 6 of 7



m a. Work out the value of 5x + 2y whenx=4andy = -3.
b. Work out the value of x% - 4x when x = -2.
c.D=(h+3k+2

Work out the value of h when D = 10 and k = 4. (6 marks)

a)S X4 = 20and 2% (-3) = -4, 2020 + (=¢) =14
b) x2
L) 4 < (~8)

c) Substitute

('2) x (-2) =Yand 4x =4 % ('2) = -9

“++8 =12

o = (h+\2):2

) MuLt:.p(.J both scdes by 2
h+\2 = 20,s0h=1%
Check

(R+12):2 = 10
A builder uses the formula € = 8n + 45 to work out the cost, in pounds, of a job that takes n hours.
Priya estimates the cost of a 16 hour job as £150.

An estimate is acceptable if it is within 10% of the cost given by the formula.

Is Priya's estimate acceptable? You must show your working. (4 marks)

C = exiKtus

C = 129 +u4s =173

YQ of 173 =17.3

Lowest acceptable =173 -1\7.3 =1\55.7
\SO £ ISS.7

No, ¢t ¢s not acceptable
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