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GCSE Maths — Algebra

Forming and Solving Equations
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions involving
forming and solving equations. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Clara, Marty and Karen each win a share of a raffle prize. Clara wins twice as much
as Marty, and Karen wins £50 less than Clara.

If the total prize money was £400, how much money did Marty win?

Step 1: Identify the unknown value which we are trying to find.

We are looking for the amount of money won by Marty.

Let x = the amount of money won by Marty
Step 2: Use the information in the question to express Clara and Karen’s winning in an expression
involving x.
Clara wins twice as much as Marty. So, Clara wins £2x.

Karen wins £50 less than Clara, so Karen wins £(2x — 50).

Step 3: Create an equation using the amount won by each winner and other information we are
given.

The total prize money is £400, so the sum of Marty, Clara and Karen’s winnings must be
£400.

x + 2x + (2x —50) = 400

Step 4: Solve the linear equation to find x.

x + 2x + (2x —50) = 400
5x — 50 = 400
5x = 450
450
T 5
x =90

X

Marty won £90.

y,
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Guided Example

Consider the triangle shown on the right.
The area of the right-angled triangle is 56 cm?. (8x) cm
Find the exact length of the hypotenuse.

(x-5) cm
Step 1: Create an equation for the area of the triangle in terms of x.
We know the formula for area of triangle:
1
hrea = S Area = Base X Height X 5
base = (x-5) . L=y gn*-20u = 56
. = (a-g)xr (%2) x =~ ~ (,
[a?/'ﬂ‘rf:ﬁ%/ gi 7)x (52) z . A= Sa = Iy
= _ e n -1
subsfitute (x-5)x 4 Ql-Ex»u; =0
known values into tquatian 6 = Y20

Step 2: Solve the quadratic equation you have created to find x.
AP~ G- 14 = O

(x-1)(2t2) =0 Henee, =3
'J“"T-‘:O o 11’1:0
= -2
n=1 g *

Foike the poative value of x Lecause length canmot be negative

Step 3: Substitute the value for x into the base and height lengths.

Lbase = (x-5) height = g n
- -9) = 8(#)
= 2 -

Step 4: Use Pythagoras’ Theorem to find the length of the hypotenuse.

hypotenuse
Pytungovas” Tuearem = a2 ¢ L2 - c*
a*+b’= ¢” 2140 =
1+ 2_ 2 _
(2) + (5C) 3o = C
4+ 3132, =c C = S0.036 = S{ om

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Consider the square below. Calculate the length of the side.
Since this is a Squawe, the lendth should be the same .
15y ! ‘f/“ ! ﬂ

—1s 432 “t =y length of square = 15y
4y*-4 J Gy*-\y -4 =0
y ) Y J = 15 (4)
PDIM"VICI?C( 43 + ,)( u_q) =0 = ¢p
43 t1=0 oy ﬂ -1=0
4y = “'l I
9= "y N fake the posikve integer

2. Rose, David and Rani work for an advertising company, and are tasked with selling
festival tickets. Rose sells 100 more than David and Rani sells three times as much

as David. All together they sell 800 tickets. How many tickets did David sell?

Tickets cold la\j David = X ¢oo = w+ wtioo + 3%

Tickets Sold by ose = At100
Tideds o1 La-j Rani = 32
Tetal hclets sold = $00

wHtnt 32+ loo

\

go0b = GutloC
—lob g TJe0 = So
<5 Gigo =
Teckeds soid by David = 1o
3. lam thinking of a number. | add four to the number, and then multiply the result by 8.

| then divide the result by 3. The final result is 48. Form an equation to show the
process the starting number has gone through and use it to calculate what number |

started with.
= 8
Starting number = 4¢ (_x_-i)_x_ﬁ
x;( )
Add Y4 to the number = A+ Y quq . s
Muthpy the resulf by § = (afp xE = 5( o
(6 = 2+t 1§

Divide the resuld L\}B = (nty)x8 =3 ,lfc
Fhal result = 4¢

w = 1Y

4. Michelle is saving up for a handbag costing £108. She works for one week at £6.50
per hour, and at the end of the week, her grandmother gives her £17. If by this time
she has the exact amount to purchase the handbag, how many hours did she work

that week?
Michelie 's salmmj = £ 6.50 per howr [0S = (.5x + 17
i = ki

_Howrs fhat Midene worked « ()G“ C lom

Mihelle's salan) by fue end of the weele :6-50 xx =
. 65 7= n
/Manu9 her gmnolma%w has 3;\/@” e
handban = Michelle worked for 1Y

(ost of The handuy = o8 howrs Hhat weel -
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Section B

Worked Example

product of the two numbers is 64.

Step 1: Identify the unknown values we are trying to find as letters.

Let the smaller integer = a

Let the bigger integer =

Step 2: Express the relationships between a and b as equations.

EQUATION 1
We know one number is four times the other:

4a=>»
EQUATION 2
We know the product of the numbers is 64:
ab = 64

Step 3: Solve the simultaneous equations.

Substitute Equation 1 into Equation 2 to find a:

ab = 64
a(4a) = 64
4a? = 64
a’?=16
a==4

We know the values are positive integers, so a = 4.

Substitute a = 4 into Equation 1:

4a=>»
4(4)=0»b
b =16

Marge thought of the numbers 4 and 16.

Marge thinks of two positive integers. One number is four times the other, and the

y,
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Guided Example
A lawn is a rectangular shape and has a length twice as long as its width. The area
of the lawn is 98 m2. What is the perimeter of the lawn?
Step 1: Label the unknown length and width as letters.
width =
|fmg+h = 2
Step 2: Create an equation using the information in the question about the size and area of the
lawn.
Preq = 19
Avea = wdth X lemgﬂ'n
9% = 1 x 2n
— 2
<2 C 1% = 2x
_ 2
Sq/uﬂft Lf“l =X
roat gt 7T =% :
only taje Hue posifive infeger as the answer
=T
Step 3: Solve the equation and find the value of x. Substitute x into the equations in Step 1 to find
the length and width. Then, find the perimeter of the lawn.
w
wdth = 2«
[ufwdiﬂn = A
Penmeter = X422+ nt 2% L 2%
= Gft
— substrtute value
= () of 1
w
= qg_ m
Pfl'f'ﬂ/fﬂﬂl‘h-\/f/lﬂ , We ¢m subsifute x to fnd +he mdih and l@lflg"‘l/l
Sivet, then, we cafandate the perimeter.
wth = F length = Iy Perimeter = F+7 ¢1p t1y ~ Yam
O www.pmteducation Q@@ C) PMTEducation (c)DSO)



SEPMT

~resources-tuition-courses

Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Martin and Jason have a 39-year age gap between them. If Marten is four times
Jason’s age, how old is Jason?

Jasan's Age = %

Martin's age = Lx

Age gap = 1
cubstiute Aqe 3P = ho—W
Maﬂ;\ar: S 39 = fa-n
§P 39 = 3x

-}C 12 = X

Jasm s aye is 13 years old -

6. Amelia and Peter are preparing their children for school. Amelia purchases four
blazers and four skirts and spends £300. Peter needs to buy one blazer and three
skirts and spends £121. Use the information to calculate the price of one blazer and

one sKirt.
Equaton fom Awmelia - Blazer = Substilute valuwe
swirt =y of y b fnd %
4t 413 = 300 — ()
n = lg—' "53
Eqmation fom Peter T 120 - 3230
Xt 3y = 12| TIH-69 =42
-3
J n= |2l —3'3 — 3 One blazer Gosts £ 52 and one
lea t
Substitute Peter’s eq//m/i"ﬁﬂ info Ameliq s eqmahan . 2 :1265 ’
40 (20-39) + 4y = 300 +9Y Cmf %y =
— 700 84 —200 = §
484 — 1o gty T 700 #t-> !

18”4 T
49y -8y = 300 “%Q j

g
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7. Polly thinks of a number. She doubles the number and adds six.

Queenie thinks of a different number. She multiplies the number by eight and
subtracts six.

Polly and Queenie both end on the same number. The number Polly starts with is
twice Queenie’s.

Use the information to find what number Polly and Queenie started with.

starting number for Polly = 2 ?‘r{'aﬂ.\{f:jz{:; Wm'an
0 :
} b v . -
Si’than number for Queenie Y . qu y
Equation ) > bath end WPL\WMM ),‘Jr 43’6
ame b er _ o
2t = Yx & -6 :Mm«/na( 0 4y -2y b
= 2
201l = %3“6 Z J
- g 2% = 8y - 12 y,
=L X = -6 Fnd %
* = 203)=¢

_Equation >

= 1” F—~— g{pmﬁ-ng howvn ber Fyr Pa"‘j 'S Lg'fﬂflfh'll,q Winiwlrer
Poy i twice Queenie's is ¢ while Queenie’s is 3.

8. Kelly and Sam take their 2 children to play crazy golf. The total cost is £33. Billy

takes his 3 children to play crazy golf and the total cost is £27.50. Calculate the price
of a child's ticket and an adult's ticket.

Price for | adult ficket =Y Substitute Billy's equation Find 4
Price for | clld hoeet = w inte tLbllU g 5:.L‘+-g_.}'}(,
x = %3 -
Equation fown [Cehy and Sam S y=215-3(55)
J—ﬂ farx = %3 n = ’?_'_'9: _(11.9,31,) =216 - -G
g = |1
An = 23 -2 = 3%-2F5+3n
W = — 2
%Z; / - = Boarg
2
E’&I/uwh"ml fronn @i|19 Cax - — It
quation TV P70
y+ 3% = 250 = l=55
y =2t sp-3n

Theprice for | adutt's ficket i€ £ 11 and
tre price for | chld s i ceet s £5°50
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