Chapter 9
Equations and formulas


9 A – Linear equations with a pronumeral on one side
9 B – Equations with brackets, fractions and pronumerals on both sides
9 C – Solving equations of the form 
9 D -  Formulas
9 E – Solving simultaneous equations graphically
9 F – Solving simultaneous equations using substitution
9 G – Solving simultaneous equations using elimination
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Solve:

a x+7=12 b x-9

c 3x=12 d £=20
T
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Now you try
Solve:

a x+5=21 b x-6=12 ¢ 4x=36 d
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Solve 4x+5 = 17.
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Now you try

Solve Sx— 1 = 19.
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Now you try

242=6.
Solve+2=6
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Now you try
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For each of the following statements, write an equation and solve for the pronumeral.
a When 7 is subtracted from x, the result is 12.

b When x is divided by 5 and then 6 is added. the result is 10.
¢ When 4 is subtracted from x and that answer is divided by 2, the result is 9.
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Now you try

For each of the following statements, write an equation and solve for the pronumeral.
a When 3 is added to x, the result is 9.

b When x is divided by 3 then 7 is subtracted. the result is 0.

¢ When 6 is subtracted from x and that answer is divided by 3, the result is 10.
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9B Equations with brackets, fractions and
pronumerals on both sides
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Solve 4(x — 1) = 16.
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Solve 3(2x +4) +2(3x — 2) = 20.
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Now you try

Solve 2(3x — 1) — 3(x —4) = 16.
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Solve 7x+9 = 2x — 11 for x.
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Now you try

Solve 10x + 3 = 8x — 1 for x.
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Solve % —4=2forx.
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Now you try

Solve 53—X +1=6forx.
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Find the value of x if the area of rectangle ABCD A B
shown is 24 cm?.

4cm

D  (x+3)cm C
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9C Solving equations of the form ax2 = ¢
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Find all possible solutions to the following equations.
a 2=16 b 32=12
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Now you try

Find all possible solutions to the following equations.
a =64 b 22=18
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Find all possible solutions to the following equations.
a x> = 10 (Give your answer in exact surd form.)
b 3x? = 9 (Give your answer to one decimal place.)
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Now you try

Find all possible solutions to the following equations.

a % =29 (Give your answer in exact surd form.)
b 5x* =55 (Give your answer to one decimal place.)
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Find the exact solution(s), where possible, to the following equations.
9=0 b ¥+12=0

d 7-x=6x<0
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Now you try

Find the exact solution(s), where possible, to the following equations.
a 2-25=0 b 2+7=0

¢ Lo1=4x>0 d 3-22

3 -6, x<0
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9D Using formulas
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B A formula is an equation that relates two or more variables.

B The subject of a formula is a variable that usually sits on its own on the left-hand side.
For example, the C in C = 2z is the subject of the formula.

M A variable in a formula can be evaluated by substituting numbers for all other variables.

B A formula can be rearranged to make another variable the subject. C = 2zr can be rearranged

to give r = Gl
27

Key terminology: subject, formula, variable, substitute, evaluate
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u+ at, find r when
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Now you try

IfA= %x,\z find y when A = 12 and x = 4.
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9E Solving simultaneous equations
graphically exenone
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KEY IDEAS

B Ata point of intersection, two lines will have the same coordinates.
B The point of intersection represents the solution of two linear simultaneous equations.

B To find the point of intersection, sketch each straight line and read off the coordinates of where
the lines meet.

B When two lines are parallel, they have the same gradient and there is no point of intersection.

y y

1 point of intersection 0 points of intersection

Key terminology: intersection point, coordinates, parallel, gradient, simultaneous
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Find the point of intersection (x,y) of y = 2x + 4 and 3x + y = 9 by sketching accurate graphs on
the same axes.
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8 This graph represents the cost of 3000 A
hiring two different removalist
companies to move a person’s
. . . 2500
belongings for various distances.
a  Determine the number of -
. . 2000
kilometres for which the total cost =
of the removalists is the same. S
< 1500 AT Removal
L3 A \
Hint: The cost is the same at the = 1000
point of intersection.
t 1
b What is the price when the total 500 / SIREmOVAIS
cost is equal?
0
¢ If a person wanted to move 0 100 200 300 400
100 km, which company would be Distance (km)

cheaper and by how much?

d If a person wanted to move

400 km, which company would be
cheaper and by how much?
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9F Solving simultaneous equations
using substitution exenons
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Determine the point of intersection of y = Sx and y = 2x + 6.
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Solve the simultaneous equations y = x + 3 and 2x + 3y = 19 using the substitution method;
i.e. find the point of intersection.
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Jade is 5 years older than Marian. If their combined age is 33, find their ages.
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9G Solving simultaneous equations
using elimination exenome




image42.png
Add equation [1] to equation [2] and then solve for x and y.
x+2y=10 [1)
x=2y=2 [2]
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Now you try

Add equation [1] to equation [2] then solve for x and y.
3x+y=11 [1

x—y=5 [2]
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Determine the point of intersection of the lines x +y = 6 and 3x + 2y = 14, using the
elimination method.
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Now you try

Determine the point of intersection of the lines x + y = 4 and 5x + 2y = 11, using the
elimination method.
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Forming a matching pair by multiplying both equations

Solve the simultaneous equations 3x 4+ 2y = 6 and 5x + 3y = 11, using the elimination method.
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Solving word problems with simultaneous equations (elimination)

Kathy is older than Blake. The sum of their ages is 17 years and the difference is 5 years. Find
Kathy and Blake’s ages.
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Problem solving with simultaneous equations

Reese purchases three daffodils and five petunias from the local nursery and the cost is $25.
Giuliana buys four daffodils and three petunias and the cost is $26.
Determine the cost of each type of flower.
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