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TOPIC 1
Formulae and equations

1.1 Overview
1.1.1 Introduction
Understanding how to efficiently and effectively use formulae has many practical applications, from 
allowing us to determine when it is safe to drive after consuming alcohol, to ensuring that the correct dose 
of medication is taken when required.

1.2 Evaluating expressions
1.2.1 Substitution

 • Expressions are used to describe a situation in which there are unknown numbers. Once the values 
of the unknown numers are known, the expression can be evaluated and a final answer can be 
obtained.

LEARNING SEQUENCE
1.1 Overview
1.2 Evaluating expressions
1.3 Linear equations
1.4 Blood alcohol content
1.5 Medication dosages
1.6 Review

CONTENT
• review substitution of numerical values into linear and non-linear algebraic expressions and equations 

(ACMGM010) ◊ 
 – review evaluating the subject of a formula, given the value of other pronumerals in the formula
 – review changing the subject of a linear formula
 – solve problems involving formulae, including but not limited to calculating distance, speed and time (with 

change of units of measurement as required) or calculating stopping distances of vehicles using a 

suitable formula (ACMGM011) AAM 
• calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight AAM 

 – use formulae, both in word form and algebraic form, to calculate an estimate for BAC, including 

BACMale = 10N − 7.5H
6.8M

 and BACFemale = 10N − 7.5H
5.5M

 where N is the number of standard drinks 

consumed, H is the number of hours of drinking, and M is the person’s weight in kilograms.
 – determine the number of hours required for a person to stop consuming alcohol in order to reach zero 

BAC, for example, using the formula time = BAC
0.015

 – describing limitations of methods estimating BAC
• calculate required medication dosages for children and adults from packets, given age or weight, using 

Fried’s formula, Young’s formula or Clark’s formula as appropriate AAM
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 • Unknown numbers are represented with letters and are called pronumerals.
 • To evaluate an expression, substitute a number in place of the pronumeral and then use the order of 

operations to work out the value of the expression.
 • Remember the order of operations when evaluating expressions.

1.2.2 Formulae
 • Equations are mathematical statements that show two equal expressions; that is, the left-hand side 

and the right-hand side of an equation are equal. In the equation a + 2 = 6, the expression on the left-
hand side (a + 2) is equal to the right-hand side (6).

 • A formula is a special equation or rule that describes the relationship between different quantities.
 • The plural of formula is formulae.
 • To be able to use a formula, you need to know:

 – what the formula is used for
 – what the pronumerals represent
 – any specific unit requirements of the pronumerals.

Formula What it is used for What the pronumerals represent Unit requirements

A = lw Calculating the area 
of a rectangle

A represents the area of the rectangle.
l represents the length of the rectangle.
w represents the width of the rectangle.

l and w must be in the same 
units.

E = mc2 Calculating the 
energy contained in a 
given mass

E represents the amount of energy.
m represents the mass.
c represents the speed of light.

m must be in kg.
c must be in m/s.

The variable written by itself in the formula is the subject of the formula. For example, A is the subject of 
the formula A = lw.

If you are given the values of the other pronumerals in a formula, you can evaluate the subject of the 
formula by substituting these values.

WORKED EXAMPLE 1

Evaluate the following expressions by substituting a = 2 and b = 5.
a 3ab b 7(a + b) c √a2 +  b

THINK WRITE

a 1 Write the expression and substitute 2 for a and 5 for b. 3ab = 3 × a × b
= 3 × 2 × 5
= 302 Evaluate the expression.

b 1 Write the expression and substitute 2 for a and 5 for b. 7(a + b) = 7 × (a + b)
= 7 × (2 + 5)
= 7 × 7
= 49

2 Evaluate the expression. Remember to work out the part of the 
expression in brackets first.

c 1 Write the expression and substitute 2 for a and 5 for b. √a2 +  b = √22 + 5
= √4 + 5
= √9
= 3

2 Evaluate the expression. Remember the order of operations.
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1.2.3 Changing the subject of a formula
Sometimes you may want to change the subject of a formula. You can do this by rearranging or transposing 
the formula to get the variable you want as the stand-alone variable in the equation. This can be done by 
using backtracking techniques, or by performing inverse operations on both sides of the formula.

+ and − are inverse operations
× and ÷ are inverse operations

WORKED EXAMPLE 2

In the formula S = ut + 1
2

 at2, find the value of S if a = 10, u = 25 and t = 6.

THINK WRITE

1 Write the formula. S = ut + 1
2

at2

S = 25 × 6 × 1
2

× 10 × 62

= 150 + 180
= 330

S = 330

2 Substitute the values of a, u and t.
Calculate the value of S.

3 Answer the question.

WORKED EXAMPLE 3

Rearrange v = at + u to make the pronumeral a the subject of the formula.

THINK WRITE

1 Think about how the formula was built up 
from a.

a was multiplied by t, then u was added to the result, 
giving v.

2 Backtrack by performing inverse operations 
one at a time and simplifying.

v = a × t + u

v − u = a × t + u − u
v − u = a × t
v − u

t
 =  

a × t
t

v − u
t

 =  a

3 Subtract u from both sides.

4 Divide both sides by t.

5 Write the new formula with a as the subject. a = v − u
t

 

WORKED EXAMPLE 4

The area of a triangle is given by the formula A = 1
2
bh. Rearrange the formula to make the 

pronumeral b the subject of the formula.

THINK WRITE

1 Write out the formula and decide which operation to undo first. A = 1
2
bh

2 Undo × 1
2
 (same as ÷  2), by multiplying both sides by its 

reciprocal, 2, and then simplifying.

A × 2 = 1
2
bh × 2

2A = bh
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Note: In Worked Example 4, b was multiplied by both 1
2

 and h (same order of operation), so it would have 

been feasible to divide both sides by h before multiplying both sides by 2. However, it is often easier to 
eliminate fractions or constant multiples first.

1.2.4 Solving problems involving formulae
We can solve problems involving formulae using two methods.
1. Substitute the known values into the formula and solve for the unknown.
2. Change the subject of the formula, then substitute known values into the rearranged formula and 

evaluate for the unknown.
Both methods usually require solving an equation. However, rearranging (or transposing) the formula to 

make the unknown the subject is often more difficult.

WORKED EXAMPLE 5

The perimeter, P, of a rectangle is given by the formula P = 2(l + w), where l is the length and  
w is the width of the rectangle.
a Find the length of a rectangle with a perimeter of 3 metres and a width of 45 centimetres.
b  i  Transpose the formula to make l the subject.

ii Use the transposed formula to calculate the length of the rectangle given in part a.

THINK WRITE

a 1 Write the formula and substitute the values of P and w. P = 2(l + w)

2 Remember to always use the same units (P = 300 cm). 300 = 2(l + 45)
Divide both sides by 2.

3 Solve using inverse operations. 300
2

=  
2(l + 45)

2
 

Simplify.
150 = l + 45
Subtract 45 from both sides.
150 − 45 = l + 45 − 45 
simplify
105 = l

4 Answer the question. The length of the rectangle is 105 cm.

b  i 1 Write the formula. P = 2(l + w)

2 Change the subject to l by using inverse operations 
one at a time.

3 Undo × h by dividing both sides by h and then simplifying. 2A
h

= bh
h

2A
h

= b

4 Rewrite the equation, placing the subject b on the LHS. b = 2A
h
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Exercise 1.2 Substitution

Understanding, fluency and communicating
1.  WE1  Evaluate the following expressions by substituting x = 3, y = 7 and z = 15.

a. x + 3y b. 3x + 2z c. 4z − 15 d. 3(2z − y) e. 5x + 2y − z f. 4z − 2y + x
2. Evaluate the following expressions by substituting x = 3, y = 7 and z = 15.

a. 3x + 7z − 2x + 7 b. x2 + y2 c. 
z
x

d. 
x + y

z
e. x(x2 + y) f. √2(z − y) + x2

3. a. Substitute 5 for m in the expression m + 6. b. If the value of k is 15, find the value of 2k − 7.
c. Given that l = 3, find 10l − 27. d. If j = 15, find 11j − 62.
e. If s = 21, evaluate 3s − 7.

4.  WE2  In the formula S = ut + 1
2

at2, find the value of S if a = 8, u = 12 and t = 9.

5. The cost of hiring a kayak ($C) can be calculated 
using the formula C = 50 + 10h, where h is the 
number of hours that the kayak is hired.
Calculate the cost of hiring the kayak for:
a. 1 hour b. 3 hours
c. 6.5 hours. d. 90 minutes

6. The perimeter of a rectangle (P) is calculated using 
the formula P = 2(l + w), where l is the length and  
w is the width of the rectangle.
a. Find the perimeter of a rectangle that has:

i. a length of 5 cm and a width of 2 cm
ii. a length of 15 cm and a width of 3 cm.

b. Write the formula for the area of a rectangle and use it to find the areas of the two rectangles in part a.

3 Divide both sides by 2. P
2

= 2(l + w)
2

P
2

= l + w

P
2

− w = l + w − w

P
2

− w = l

4 Subtract w from both sides.

5 Answer the question. l = P
2

− w

ii 1 Substitute for P and w (note the units need to be the 
same) and evaluate.

l = 300
2

− 45

l = 150 − 45
l = 105

2 Answer the question. The length of the rectangle is 105 cm.

Interactivity: Transposing linear equations (int-6449)

 RESOURCES
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7.  WE3  Rearrange the formula below to make the pronumeral n the subject of the formula.
T = a + nd

8.  WE4  Transpose each of the following formulae to make the variable shown in brackets the subject of 
the formula.
a. C = AB + D (A) b. v = u + at (t) c. V = Ah

3
 (h)

9.  WE5  a. Write the formula for the perimeter of the rectangle shown. 
b. Find the length of the rectangle with a perimeter of 2 metres and a width of  

28 centimetres.
c.  i.   Transpose the formula to make w the subject.

ii. Use the transposed formula to calculate the length of the rectangle given in  
part b.

10. The total surface area of a cylinder can be found using the formula A = 2πr(r + h) where r is the 
radius and h is the height of the cylinder.
a. Rewrite the formula to make h the subject of the formula.
b. Use your formula to calculate the height of a cylinder with a radius of 3 cm and a total surface area 

of 160 cm2.
11. The distance, D km, travelled at a speed of s km/h for t hours is given by the formula D = st.

a. Calculate the distance travelled at 80 km/h for:
i. 4.5 hours ii. 150 minutes

b. Calculate the average speed if a car travels 120 kilometres in:
i. 1.6 hours ii. 75 minutes

c. Find the time needed to travel a distance of 640 kilometres at an average speed of:
i. 80 km/h ii. 60 km/h

12. The formula F = 9C
5

+ 32 converts degrees Celsius, 

°C, to degrees Fahrenheit, °F. While travelling in the 
USA you discover that the weather reports give the 
weather forecast in degrees Fahrenheit. 
a. Calculate 40 °C in degrees Fahrenheit.
b. Transpose the formula to make C the subject.
c. Use your transposed formula from part b to 

convert the temperatures shown to degrees Celsius.

Problem solving, reasoning and justification
13. If a = 2, b = 3 and c = 4, explain why the value of 

4abc is not 4234.
14. The cost of hiring a venue for a party includes a set 

amount of money, called a hiring fee, and a cost for 
each person attending. The cost of hiring two 
different venues for p people is given below.

Cost at venue A = $100 + $5.00p   
Cost at venue B = $5.75p + $50

a. What is the hiring fee for each venue?
b. What is the cost per person for each venue?
c. If 50 people are attending a party, which venue 

would be cheaper to hire? 

l

w

Denver: 00 °F

Seattle: 00 °F

San Diego: 00 °F

New York: 00 °F

Orlando 00 °F
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15. The volume of a sphere, V , is given by the formula V = 4
3

πr3, where  
r is the radius of the sphere. 
A basketball is like a sphere.
a. State the radius of the basketball shown in the diagram.
b. Calculate the volume of the basketball shown, giving your answers 

correct to 2 decimal places.
16. The formula for working out how much water a rectangular swimming 

pool, of uniform depth, can hold is given by the formula V = lwd, 
where V  is the volume of water (m3), l is the length of the swimming 
pool (m), w is the width of the swimming 
pool (m) and d is the depth of the 
swimming pool (m). 
a. How much water would the swimming 

pool hold if its length is 14 m, its width 
is 8 m and its depth is 1.8 m when full?

b. Rearrange the formula to make d the 
subject.

c. How deep would the water be if the 
volume was 179.2 m3?

d. How many centimetres below the top of 
the pool is the water at the depth you 
found in part c?

17. When parachuting from an airplane, parachutists wait 6 seconds before they pull the ripcord to release 
the parachute.
a. Use the formula d = 4.9t2, where d is the distance in metres and t is the time in seconds, to calculate 

the distance that a parachutist falls during the first 6 seconds of a jump.
b. The approximate speed (s) in kilometres per hour that the parachutist travels during free fall (when 

the parachute is closed) can be found using the formula s ≈ 36t, where t is the number of seconds 
after jumping from the plane. Find the approximate speed at which the parachutist is travelling when 
she pulls the ripcord.

c. The terminal velocity (maximum speed) of a parachutist is about 200 kilometres per hour. Has the 
parachutist reached terminal velocity at 6 seconds?

18. A student was discussing the formula for a hire car company, C = 0.95D + 30, where C is the total 
cost of the car hire and D is the distance travelled in kilometres. The student says that to hire a car 
from this rental company costs 95 cents a kilometre. Is the student correct? Explain.

19. Stopping distance is the distance required to bring a moving vehicle to a stop from the moment the 
breaks are applied. The formula to calculate the stopping distance, d metres, when travelling at a 
speed of v m/s is:

d = v2

2μg 

where μ is the coefficient of friction between the wheels and the road surface and g is gravitational 
force, where g = 9.8 m/s2.
Calculate the stopping distances under the following conditions.
a. A car is travelling at a speed of 50 km/hr on a dry road with μ = 0.8.
b. Road and weather conditions, such as rain, change the value of μ.

i. If μ = 0.45, find the stopping distance when travelling at a speed of 100 km/hr.
ii. If μ = 0.15, find the stopping distance when travelling at a speed of 100 km/hr.

c. Comment on your findings in part b.

d = 23.85 cm

d

w

l
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1.3 Linear equations
1.3.1 Solving linear equations

 • Equations are mathematical statements that show two equal expressions. This means that the left-
hand side and the right-hand side of an equation are equal.

 • A linear equation has pronumerals whose highest power is 1; for example 3a +  5 = 10 or 6 − x
2

= 8.

 • Linear equations can be solved using inverse operations and creating equivalent equations.
 • When solving equations, the last operation performed on the pronumeral when building the equation 

is the first operation undone by applying inverse operations to both sides of the equation.

 • Solutions to equations can be checked by substituting the solution back into the equation and comparing 
the left- and right-hand sides of the equation. For example, a = 15 is the solution for 6(a − 3) = 72.

LHS = 6(a − 3)      RHS = 72
= 6(15 − 3)
= 6(12)
= 72

Therefore a = 15 is the solution for 6(a − 3) = 72.

1.3.2 Equations where the pronumeral appears more than once
When a pronumeral appears on both sides of an equation, inverse operations are used to collect the pronu-
merals into a single term.

WORKED EXAMPLE 6

Solve 6(a − 3) = 72.

THINK WRITE

1 To create the equation, a had 3 subtracted from it and the result was 
multiplied by 6 to get 72. The last operation performed was multiplying 
by 6. To undo the ×  6 operation, divide both sides by 6, as shown in 
black, and simplify.

16(a − 3)
16

= 72
6

a − 3 = 12

2 Looking at the equivalent equation, (a − 3 = 12), a has had 3 subtracted 
from it. To undo the −3 operation, add 3 to both sides, as shown in red, 
and simplify.

a − 3 + 3 = 12 + 3
a = 15

WORKED EXAMPLE 7

Solve 4 + 2x = 5x − 8.

THINK WRITE

1 The pronumeral appears on both sides of the equation. Subtracting 
2x from both sides of the equation will leave only one term 
containing the pronumeral: the term 3x.

4 + 2x = 5x − 8
4 + 2x − 2x = 5x − 2x − 8

4 = 3x − 8

2 Looking at the new equation formed, 4 = 3x − 8, the last operation 
performed on x was to subtract 8. Add 8 to both sides to undo this 
operation, as shown in red.

4 + 8 = 3x − 8 + 8
12 = 3x
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1.3.3 Developing equations from a word description
 • To solve problems presented in words, turn the problem into an equation, solve the equation and use 

the solution to answer the problem.
Step 1 Read the question carefully and identify the unknown variables.
Step 2 Construct an appropriate equation using your variable.
Step 3 Solve the equation.
Step 4 Check your solution to see if it makes sense in the context of the question.
Step 5 Answer the question.

3 Looking at the new equation formed, 12 = 3x, the last operation 
performed on x was to multiply by 3.
 • Divide both sides by 3 to undo this operation, as shown in green.
 • Simplify the fraction, as shown in pink.

412
13

=
13x
13

x = 4

WORKED EXAMPLE 8

The ages of three sisters add to 35 years. If the eldest is 4 years older than the middle sister and 
the youngest is 2 years younger than the middle sister, calculate the ages of the three sisters.

THINK WRITE

1 Read the question carefully and identify the 
unknown variables.

Let m be the middle sister’s age.
Then the eldest sister is m + 4 years old and 
the youngest sister is m − 2 years old.

2 The sum of the sisters’ ages is 35 years. 
 Construct an appropriate equation using  
your variable.

middle sister’s age
+ eldest sister’s age
+ youngest sister’s age
= 35 years
m + m + 4 + m − 2 = 35

3 Solve the equation by:
 • subtracting 2 from both sides.
 • dividing both sides by 3.

3m + 2 = 35
3m + 2 − 2 = 35 − 2

3m = 33
3m
3

= 33
3

m = 11

4 Check your solution to see if it makes sense in 
the context of the question.

It is reasonable for the middle sister to be 
11 years old, which is the solution to the equation. 
This makes the eldest sister 11 + 4 = 15 years 
old and the youngest sister 11 − 2 = 9 years old. 
The ages of the three sisters add to 35 years.

If m = 11,
LHS = 3m + 2    RHS = 35

= 3 × 11 + 2
= 33 + 2
= 35

LHS = RHS
Therefore, m = 11 is a solution.

5 Answer the question. The ages of the three sisters are 15, 11 and 9.
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Exercise 1.3 Linear equations

Understanding, fluency and communicating
1.  WE6  Solve the following equations.

a. 3(a + 6) = 24 b. 2(b − 7) = 22 c. 4(c + 7) = 51 d. 7(d − 15) = 61
2. Solve the following equations by using inverse operations and performing the same operations on both 

sides.
a. 2a = 18 b. b − 4 = 48 c. c

8
= 2 d. 4f = 16 e. g + 7 = 11 f. u

3
= 4

3. What is the first operation that would be undone when solving the following equations?

a. 3a + 9 = 87 b. (b − 7) + 3 = 5 c. 
(c − 2)

5
+ 11 = 8 d. 

3(2d + 7)
11

= −1

4. Solve the following equations by using inverse operations.
a. 2x + 4 = 10 b. 3p − 2 = 7 c. 7a + 15 = 57 d. 11a − 13 = 119

e. c
2

+ 6 = 28 f. 
d + 8

7
= 1 g. k − 10

3
= 12

WORKED EXAMPLE 9

A gardener constructs a fence with three strands of wire around a rectangular garden bed. She 
bought a roll of wire that was 100 m long and had 4 m left over. If the length of the garden bed 
was 2 m longer than its width, calculate the dimensions of the garden bed.

THINK WRITE

1 Read the question carefully and identify the 
unknown variables.

Let w = the width of the garden bed.
The length will be w + 2.

2 There are three strands of wire around the garden 
bed and 4 m left over. Construct an equation to 
represent this using the variables.

One strand (perimeter) = 2(w) + 2(w + 2)
= 2w + 2w + 4
= 4w + 4

For three stands = 3(4w + 4)
= 12w + 12

Add leftover wire = 12w + 12 + 4
= 12w + 16

Total length of wire = 100
Equation: 12w + 16 = 100

3 Solve the equation by:
 • subtracting 16 from both sides
 • dividing both sides by 12.

12w + 16 − 16 = 100 − 16
12w = 84
12w
12

= 84
12

w = 7

4 Check your answer to see if it makes sense in the 
context of the question.

If w = 7, the length is 9 (w + 2). One strand of 
wire would be 14 + 18 = 32 m long. Three strands 
would be 96 m long. That leaves 4 m left of the 
100 m of wire. So the answer is reasonable.

If w = 7, 
LHS = 12w + 16       RHS = 100

= 12(7) + 16
= 100

LHS = RHS
Therefore, w = 7 is a solution.

5 Answer the question. The garden bed is 7 m wide and 9 m long.

Interactivity: Solving linear equations (int-6450)

 RESOURCES
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5.  WE7     Solve each of the following equations and check your solutions. 
a. 10a − 4 = 3a + 3   b.      5b + 1 = 7b + 5   c.      6 + 2c = 5c − 3   
d. 12 + 5d = 3 + 4d   e.      4(e + 7) = 32   

6.       Solve the following equations and check your solutions. 
a. 2k + 8 = −4 − k   b.      g − 4 = 3g + 8   c.      10r + 2 = 8r − 4   
d. 4w + 2 = 3w + 7   e.      −2q + 7 = 4q + 19   f.      2 − 3v = −2v − 11   

7.  WE8     The ages of three sisters add to   45   years. The eldest sister is   5   years older than the middle sister. 
The middle sister is   5   years older than the youngest sister. How old are the sisters? 

8.     A mother is fi ve times as old as her son. Their ages add to   36   years. How old are they? 
9.  WE9     A farmer constructs a fence with three strands (rows) of wire around a rectangular paddock. She 

bought a roll of wire that was   500 m   long and had   180 m   left over. If the length of the paddock was 
6 m   longer than its width, calculate the dimensions of the paddock. 

10.    A pair of shoes and matching bag cost   $175  . If the shoes 
cost   $50   more than the bag, calculate the prices of the bag 
and the shoes. 

11.    The length of the rectangle below is   7   centimetres less than 
three times its width. If the perimeter of the rectangle is the 
same as the perimeter of the triangle, calculate the side 
lengths of the rectangle and  triangle.    

12.     You have   12   more than three times the number of 
marker pens in your pencil case than your friend has in 
his pencil case. The teacher has   5   more than four times 
the number of marker pens in your friend’s pencil case. 
Let your friend have   x   marker pens in their pencil case. 

w w w + 6

w + 1

3w – 7

Could this
be your
friend’s
pencil
case?
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a. Write an expression for the number of marker pens in:
i. your pencil case
ii. your teacher’s pencil case.

b. You have the same number of marker pens as the teacher. Write an equation to show this.
c. Calculate the number of marker pens in your friend’s pencil case by solving the equation from part b. 

13. If a number is halved and then increased by 12, it will be six more than the original number. What is 
this original number?

14. During the walkathon around the school oval, you walk 
five laps more than your friend while your sister walks 
10 laps more than you. The three of you raise $96 at a 
rate of $3 per lap. How many laps did each person 
walk?

15. The two rectangles pictured at right have the same  
area but different dimensions.
a. Find the value of x.
b. Find the dimensions of the rectangles.
c. State the area of each rectangle.

16. For each of the following, write a linear equation and then solve it. In each case, let x equal the 
original number.
a. When I multiply this number by 3, add 2 and divide by 4, the result is 5. Find the original number.
b. When I divide by 3, subtract 4 and multiply by 9, my answer is 9. Find the original number.
c. Three consecutive whole numbers add to 81. Find the three numbers.

Problem solving, reasoning and justification 
17. 

a. Write a rule that could be used to calculate the cost of hiring a windsurfer for n hours.
b. Use your rule from part a to calculate the cost of hiring a windsurfer for 6 hours.
c. You have $100 to spend. Write an equation to work out the number of hours you can hire a  

windsurfer for.
d. Solve the equation from part c to find the number of hours you can hire a windsurfer for. (Note: You 

can hire a windsurfer for a whole number of hours only.)
e. After windsurfing for as long as you can with $100, you return the windsurfer. How much money 

will you have left over?

Sponsor name Number of laps Total $ Paid

42

x – 24
7

x + 36
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18. a.     How many rides do you need so that option 1 
and option 2 below cost the same? 

b.    If you were planning on having only two rides, explain 
which option you would choose and why.    

19.       A classmate attempted to solve the problem 
  2x + 4 = 16 − 4x  . Her working is shown below. 
Correct her work and explain how she might solve the 
problem differently. 

   

2x + 4 − 2x = 16 − 4x − 2x
4 = 16 − 2x

4 − 16 = 16 − 2x − 16
−12 = −2x

−12 ÷ −2 = −2x ÷ −2
x = 6

   

20.     Your aunt from overseas sent an enormous box of 
chocolates for your mother’s birthday. You were 
told not to eat chocolates. Nevertheless, sneaking 
into the pantry when your mother was out, you ate 
chocolates for fi ve days, each day eating six more 
than the day before. After fi ve days, you were 
caught out; it was discovered that you had eaten 
  100   chocolates, which made your mother 
extremely cross. How many chocolates had you 
eaten on  each  of the fi ve days?     

21.     On her birthday today, a mother is three times as 
old as her daughter will be in eight years time. It just so happens that the mother’s age today is the 
same as their house number, which is four times the value of thirteen minus the daughter’s age. 
a.    Write each sentence above as an expression. ( Hint:  Make the daugh-

ter’s age the unknown variable.) 
b.    Use these two expressions to make an equation and solve it. 
c.    How old are the mother and the daughter? 
d.    What is the number of their house? 

22.       If the rectangles pictured at right have the same numerical value for their 
perimeter and area, calculate their dimensions.           

1.4   Blood alcohol content  
 1.4.1 The blood alcohol content formulae 
 Blood alcohol content   (BAC)   measures the amount of alcohol that is in the bloodstream at any given time; 
it is measured in grams of alcohol per   100   millilitres of blood. For example, a   BAC   of   0.05%   means there 
is   0.05   grams (or   50   milligrams) of alcohol in every   100   millilitres of blood. 
 The formulae vary by: 

 •    gender 
 • N  , the number of standard drinks consumed 
 • H  , the number of hours of drinking 
 •      M  , the person’s weight, in kilograms 

   To estimate   BAC  , the formulae are: 

BACMale =  
10N − 7.5H

6.8M
   and   BACFemale =  

10N − 7.5H
5.5M

     

OPTION 1:
$10 PLUS $2.50 PER RIDE

OPTION 2:
$5 PLUS $3.50 PER RIDE

OPTION

a.

x – 24

42

7

x – 36

b.
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1.4.2 Time to reach zero BAC
After a person stops consuming alcohol, the time (t hours) taken for a person to reach a BAC of zero is 
given by the formula:

t =  
BAC
0.015

1.4.3 Limitations of estimating BAC
These formulae are only estimates as other factors may be involved.
Limitations include:

 • food in the stomach, which can decrease the rate alcohol passes into the bloodstream
 • alcohol interacting with other medications, which can affect the reading of the BAC
 • underestimating the number of standard drinks consumed or the length of time drinking

WORKED EXAMPLE 10

Find the BAC of a 95 kg male who consumed 4 standard drinks over a period of 3 hours.

THINK WRITE

1 State the BAC for males.
BACMale = 10N − 7.5H

6.8M

= 10 × 4 − 7.5 × 3
6.8 × 95

= 0.027

2 Substitute N = 4, H = 3, M = 95 into the formula and evaluate.

3 Answer the question.

WORKED EXAMPLE 11

Marianne is at a party. She knows she has consumed 3 standard drinks.
If Marianne weighs 58 kg, calculate:
a her blood alcohol content after 3.5 hours, giving your answer correct to 3 decimal places
b the time she will need for her BAC to reach zero, now that she has stopped drinking.

THINK WRITE

a 1 State the BAC formula for females. BACFemale =  
10N − 7.5H

5.5M

= 10 × 3 − 7.5 × 3.5
5.5 × 58

= 0.0117555

= 0.012,  correct to 3 decimal places 

2

3

Substitute N = 3, H = 3.5, M = 58 and 
evaluate.

Answer the question.

b 1 State the formula. t = BAC
0.015

= 0.012
0.015

= 0.8 hours

2 Substitute BAC = 0.012 and evaluate.

3 Answer the question. Time to reach zero BAC is 48 minutes.

Interactivity: Blood alcohol content (int-xxxx)

 RESOURCES
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Exercise 1.4 Blood alcohol content

Understanding, fluency and communicating
1.  WE10  Find the BAC of a 105 kg male who consumed 3 standard drinks over a period of 2 hours.
2. If a female, weighing 54 kg, consumed 3 standard drinks over a period of 2 hours, calculate  

her BAC.
3. Calculate the BAC for a 93 kg male who has consumed 3 standard drinks over a period of 90 minutes.
4.  WE11  Jessica is at a party. She knows she has consumed 4 standard drinks.

If Jessica weighs 76 kg, calculate:
a. her blood alcohol content after 5 hours, giving your answer correct to 3 decimal places
b. the time she will need for her BAC to reach zero, now that she has stopped drinking.

5. Peter is out with friends. He knows he has had 4 standard drinks in the last 2 hours and now stops 
drinking. Calculate:
a. his blood alcohol content, if he weighs 85 kg
b. the time he will need for his blood alcohol level to reach zero

6. If a person had a BAC reading of 0.05, how long would it take 
for their BAC reading to reach zero?

7. A P-plate driver must have a zero blood alcohol content reading 
to drive legally. How long would a P-plate driver with a BAC of 
0.02 need to wait without drinking alcohol to legally drive?

8. At a party, friends are discussing the time they would need to wait to reach a zero blood alcohol 
reading. How long should they allow if the reading was 0.065?

9. Matilda is a P-plate driver. She weighs 62 kg and has consumed 3 standard drinks in the past 
3.5 hours.
a. Calculate her blood alcohol content.
b. How long does she need to wait, without drinking alcohol, before she can legally drive?

10. Robert is a personal trainer, weighing 81 kg, and holds a P-plate licence. He has had 2 standard drinks 
in the last 45 minutes. Determine how long Robert needs to wait, without consuming alcohol, to 
legally drive.

Problem solving, reasoning and justification
11. Two friends, Andrew and Anita, are enjoying an evening 

relaxing. They both have had 3 standard drinks in 
2 hours and each weighs 70 kg. Discuss the difference in 
their blood alcohol content.

12. Andrew and Anita need to decide who can drive home. 
Both have P-plates. How long would they need to wait 
before driving, and who can legally drive first?
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13. A male, weighing 71 kg, has been drinking for 45 minutes. He thinks he has consumed 3 standard 
drinks. Is he able to drive legally? Explain your answer.

14. Mary, weighing 58 kg, has consumed 2 standard drinks in 45 minutes. Is she able to legally drive? 
Explain your answer.

15. A person has taken 2.5 hours to reach a zero blood alcohol reading.
a. Calculate the blood alcohol content when they stopped consuming alcohol.
b. How many standard drinks would a man, weighing 93 kg, have consumed over 4 hours to reach  

this BAC?

1.5 Medication dosages
1.5.1 Fried’s formula
Fried’s formula is a method of estimating the dosage of medication for an infant under 2 years old. It is 
calculated by multiplying the infant’s age (in months) by the adult dosage, and dividing the result by 150.
Fried’s formula is:

D =  
m A
150

, where:

D is the dosage for a infant
m is the age of the infant (in months)
A is the adult dosage

1.5.2 Young’s formula
Young’s formula is a method of estimating the dose of medication for a child by multiplying the child’s age 
(in years) by the adult dose, and dividing the result by the sum of the child’s age and 12.
Young’s formula is:

D =  
y A

(y + 12)
, where:

D is the dosage for a infant
y is the age of the child (in years)
A is the adult dosage

WORKED EXAMPLE 12

Use Fried’s formula to calculate the dosage of medication to be given to a 10-month-old infant if 
the recommended adult dose is 30 mL.

THINK WRITE

1 State Fried’s formula. D = m A
150

= 10 ×  30
150

= 2

2 Substitute m = 10, A = 30 into the formula and evaluate.

3 Answer the question. The infant dosage is 2 mL.

WORKED EXAMPLE 13

Use Young’s formula to calculate the dosage of medication to be given to an 11-year-old child if 
the recommended adult dose is 500 mg. Give your answer to the nearest 10 mg.
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1.5.3 Clark’s formula
Clark’s formula is another method of estimating the dose of medication for a child, using the weight of the 
child instead of the age of the child. Originally, Clarks’ formula used the weight of the child in pounds, not 
kilograms. The formula multiplied the child’s weight (in pounds) by the adult dose, and then divided the 
result by 150. The formula below has been converted to kilograms.
Clark’s formula is:

D =  
kA
68

, where:

D is the dosage for an infant
k is the weight of the child (in kilograms)
A is the adult dosage

Exercise 1.5 Medication dosages

Understanding, fluency and communicating
1.  WE12  Use Fried’s formula to calculate the dosage of  

medication for a 15-month-old infant if the  recommended adult 
dose is 50 mL.

2. If an adult dosage was 35 mL, use Fried’s formula to calculate the 
dosage for a 6-month-old infat.

3. Calculate the dosage for a 2-year-old, using Fried’s formula, if the 
adult dosage is 60 mL.

WORKED EXAMPLE 14

Use Clark’s formula to calculate the dosage of medication for an 11-year-old child, weighing  
32 kg, if the recommended adult dose is 500 mg. Give your answer to the nearest 10 mg.

THINK WRITE

1 State the formula. D = kA
68

= 32 ×  500
68

= 235.29

2 Substitue k = 32, A = 500 into the formula and evaluate.

3 Round the answer to the nearest 10 mg and answer the question. The child’s dosage is 235 mg.

Interactivity: Medication dosages (int-xxxx)

 RESOURCES

THINK WRITE

1 State Young’s formula. D = yA

(y + 12)

= 11 ×  500
(11 + 12)

= 239.130 43

2 Substitute y = 11, A = 500 into the formula and evaluate.

3 Round the answer to the nearest 10 mg and answer the question. The child’s dosage is 240 mg.
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4.  WE13  Use Young’s formula to calculate the dosage of medication for a 14-year-old child if the  
recommended adult dose is 250 mg. Give your answer to the nearest 10 mg.

5. If an adult dosage for a particular medication is 300 mg, use Young’s formula to calculate the dosage 
for a 12-year-old weighing 37 kg.

6. Use Clark’s formula to calculate the dosage of medication 
for an 8-year-old child, weighing 24 kg, if the recommended 
adult dose is 200 mg. Give your answer to the nearest 10 mg.

7. If an adult dosage for a particular medication was 300mg, 
use Clark’s formula to calculate the dosage for a 12-year-old, 
weighing 37 kg. Give your answer to the nearest 10 mg.

8. Sienna is 15 years old and weighs 52 kg. The adult dosage 
for a certain medication is 800 mg. Calculate the dosage, to 
the nearest 10 mg, that should be given to Sienna using:
a. Young’s formula
b. Clark’s formula.

9. The adult dosage for a certain medication is 1000 mg. 
Joshua is 17 years old and weighs 64 kg. Calculate the 
dosage, to the nearest 10 mg, that should be given to 
Joshua using:
a. Young’s formula
b. Clark’s formula.

10. The adult dosage for a certain medication is 150 mg. 

Ben is 11
2

  years old and weighs 11 kg.  Calculate the 

dosage, to the nearest milligram, that should be given 
to Ben using:

a. Fried’s formula b. Young’s formula c. Clark’s formula.

Problem Solving, reasoning and justification
1. The recommended adult dosage for a certain medication is 500 mg per day. Chelsea and Terry are both 

15 years old. Chelsea weighs 52 kg and Terry weighs 56 kg.
a. Compare their dosages for this medication using:

i. Young’s formula
ii. Clark’s formula.

b. Comment on your results from part a.
c. Could Fried’s formula be used? Justify your answer.

2. A cough mixture states the recommended dosages on its label. Below are the recommended dosages.

Adults: 5 mL orally every 4 to 6 hours, not to exceed 30 mL daily

6 to 11 years: 2.5 mL orally every 4 to 6 hours, not to exceed 15 mL daily

12 years or older: 5 mL orally every 4 to 6 hours, not to exceed 15 mL daily.
Alex is a 10-year-old weighing 34 kg.
a. Using the recommended dosages given, state the dosage of cough mixture that should be given to 

Alex.
b. Calculate the dosage for Alex using:

i. Clark’s formula
ii. Young’s formula.

c. Compare your results from parts a and b.
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13. The instructions on a bottle of medicine are 
provided below:

If you are an adult or over 12 years old, take  
5 to 10 mL every four to six hours.

For a child between 4 to 5 years, give 2 to 
2.5 mL every four to six hours.

For a child between 6 to 12 years, give 2.5 to 
5 mL every four to six hours.

Do not give this medicine to a child under the 
age of 4.
For a 5-year-old child:
a. calculate the dosage using Young’s formula
b. compare your answer to part a with the instructions on the bottle.

14. The typical weight of a 3-year-old child is 14 kg. The adult dosage of a certain medication is 800 mg.
a. Calculate the dosage for the child using:

i. Fried’s formula
ii. Young’s formula
iii. Clark’s formula.

b. Can all of these formulae be used? Comment and justify your answer.
15. Two 13-year-olds, Matthew and Melanie, are prescribed the same medication. The adult dosage for 

this medication is 30 mL. Matthew weighs 48 kg and Melanie weighs 43 kg.
a. Calculate their dosages, to the nearest mL, using:

i. Young’s formula
ii. Clark’s formula.

b. Comment on the results found in part a.

1.6 Review
In this topic you have learnt:

 • how to substitute a number in place of a pronumeral
 • how to evaluate the answer after substituting
 • the relationships between different quantities
 • how to take care with the specific units of the pronumerals
 • how to solve problems involving formulae by:

 – substitution and solving for the unknown quantity
 – changing the subject of the formula, then substituting and evaluating
 – solving the equations found using inverse operations

 • the definition of a linear equation
 • how to solve linear equations using inverse operations
 • how to construct an equation using your variables
 • to check your solution to see if it makes sense in the context of the question
 • the BAC formulae for males and females
 • the time taken to reach a BAC of zero
 • how to use Fried’s formula
 • how to use Young’s formula
 • how to use Clark’s formula.
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Exercise 1.6 Review

Understanding, fluency and communicating
1. If m = 3 and n = 5, evaluate the following expressions.

a. m + n b. 4m + 2n c. 6(m + 4)
2. If m = 3 and n = 5, evaluate the following expressions.

a. 4m2 − 2n b. 
m + n

2
c. √m2 + n2 + (n − m)

3. Use inverse operations to solve the following equations.

a. 4a = 24 b. c
3

= 21 c. 2d − 6 = 14

d. 
e + 7

2
= 15 e. 3( f − 2) = 24 f. 

3(g + 4)
5

= 6

4. Use inverse operations to solve the following equations.
a. 5w − 2 = 3w + 8 b. 4e + 3 = 5e − 7 c. 3 − r = 2r + 9

5. Solve the following equations.

a. 4x + 3 = 27 b. 4(x − 1) = 12 c. 5 + x
2

= 12 d. x − 4
3

= 5

6. Solve the following equations.

a. 2x − 4 = 8x − 20 b. 4(2 − x) = −3(x + 4) c. x − 4
3

+ 4 = x + 7
2

7. The area of a circle (A) in cm2 can be found using the formula A = π × r2, where π = 3.142  
(approximately) and r is the radius of the circle in cm. Use this formula to calculate the area of a 
circle with a radius of 15 cm.

8. The cost of taking a taxi (C) in dollars includes a flag 
fall of $3.50 plus $2 per km. The equation for this is 
C = 2k + 3.50, where k is the distance travelled in 
km. How much would it cost to travel:
a. 22 km b. 15.5 km?

9. You have agreed to take on a babysitting job for your 
mother’s friend. She says she will pay you according 
to the following formula:

P = 10 + 8h
where P is the total pay for one evening’s  babysitting 
($) and h is the number of hours spent babysitting on 
that evening.
a. On the first evening, you babysat for 4 hours. How much money did you earn?
b. On another occasion, you earned a total of $66. How long did you spend babysitting?

10. A local courier company uses the formula C = 3.5h + 5, where h is the number of kilometres and C is 
the cost of the delivery in dollars, to calculate the total delivery cost.
a. Calculate the cost of a delivery for a journey of 18 km.
b. Transpose the formula to make h the subject of the formula.
c. If the cost of a delivery is $43.50, calculate how many kilometres the delivery was from the courier 

company base.
11. The formula to calculate the body mass index, B, is =  

m

h2
, where m is the mass in kilograms and h is 

the height in metres.
a. Calculate a person’s body mass index if they weigh 58 kg and are 176 cm tall. Give your answer 

correct to 3 decimal places.
b. Rearrange the formula to make m the subject.
c. Calculate the weight of a person, 196 cm tall, whose body mass index is 19.5. Give your answer 

correct to the nearest kilogram.
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12. The simple interest formula is given by I = PRN
100

, where P is the principal, R the rate of interest per 

year, and N the number of years of the investment.
a. What interest would you earn if you invested $15 000 at 3.2% for 2 years?
b. Calculate the interest earned on an investment of $8500 at 2.8% for 15 months?
c. Change the subject of the formula to R, the rate of interest per annum.
d. Your investment of $5600 for 18 months earnt $210 in interest. Find the rate of interest on your 

investment.
13. Three children are spaced three years apart in ages. Let the youngest child be x years old.

a. What are the ages of the other two children?
b. If the oldest is three times as old as the youngest, how old are the three children?

14. Three brothers get an average of $24 pocket money per week. The eldest brother gets $5 more than 
the middle brother, while the youngest gets $2 less than the middle brother. How much money does 
each brother get?

15. The distance, D km, travelled at a speed of s km/h for t hours is given by the formula D = st.
a. Calculate the distance travelled at 90 km/h for:

i. 2.5 hours ii. 90 minutes.
b. Calculate the average speed if a car travels 240 kilometres in:

i. 3 hours ii. 150 minutes.
c. Find the time needed to travel a distance of 890 kilometres at an average speed of:

i. 75 km/h ii. 60 km/h.
16. Calculate the blood alcohol content of a male weighing 95 kg who consumed 4 standard drinks over a 

period of 2 hours.
17. If a female, weighing 63 kg, consumes 2 standard drinks over a period of 3 hours, calculate her blood 

alcohol content.
18.  a.  Calculate the blood alcohol content for a 78 kg male who has consumed 2 standard drinks over a 

period of 90 minutes.
b. How long would he need to wait, without drinking alcohol, for his blood alcohol content to register 

zero?
19. Use Fried’s formula to calculate the dosage of medication to be given to a 17-month-old infant if the 

recommended adult dose is 35 mL.
20. The adult dosage for a certain medication is 250 mg. Andrew is 15 years old and weighs 54 kg. 

Calculate the dosage, to the nearest 10 mg, that should be given to Andrew using:
a. Young’s formula
b. Clark’s formula.

21. For the equation 2 (3x − 7) = 10, the value of x is:

A. −11
6

b. 5 C. 17
5

d. 4 E. −2
3

22. An equation of motion is given by v = u + at. Changing the subject of the formula to t gives:

A. t =  
u − v

a
b. t =  

v − u
a

C. t =  
v
a

− u d. t = u −  
v
a

E. t =  a(v − u)

23. The area of the trapezium shown is given by the formula A = h(
a + b

2 ). 

Rearrange the formula to make:
a. a the subject of the formula
b. b the subject of the formula
c. h the subject of the formula.

a

h

b
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Problem solving, reasoning and justification
24. A tile manufacturer produces tiles that have the following side lengths. All measurements are in 

centimetres.

a. Write an expression for the perimeter of each shape.
b. Calculate the value of x for which the perimeter of the triangular tile is the same as the perimeter of 

the square tile.
25. Let x be a number.

a. What number is five more than x?
b. Write an expression to represent four times five more than x.
c. Write an expression to represent five less than twice the number x. 
d. Four times five more than a number is equal to five less than twice the number. What is the number?

26. Let x be a number.
a. What are the next two consecutive numbers after x?
The sum of these three consecutive numbers is 81.
b. Write an equation to represent this information.
c. What are the three numbers?

27. The surface area of a sphere, A, is given by the formula A = 4πr2, where r is the radius of the sphere. 
A globe of the world is approximately spherical, with a diameter of 45 cm.
a. State the radius of the globe.
b. Calculate the surface area of the globe, giving your answer to the nearest 100.
c. The globe is to be protected with a special clear paint finish. The cost of the special finish is $5.67 

per 100 cm2 or part thereof. Find the cost, to the nearest 5 cents, of protecting the globe.

28. The formula for the volume, V , of a sphere is V =  
4
3

πr3, where r is the radius of the 
sphere.
The formula for the volume, V , of a cylinder is V =  πr2h, where r is the radius and h 
the height of the cylinder.
a. A cylindrical container is 20 cm high and has a radius of 15 cm. Find the volume of 

the container to the nearest cm3.
b. A spherical ball has a diameter of 5 cm. Find the volume of the ball to 

the nearest cm3.
c. The container is full of water. Four metal balls are dropped into the 

container resulting in water spilling out of the container. How much 
water will remain in the container? Give your answer to the nearest 
litre.  

29. Suzanna, 23 years old and weighing 56 kg, has consumed 2 standard 
drinks in 50 minutes.
a. Is she able to drive legally? Explain your answer.
b. How long would she need to wait, without drinking alcohol, for her 

blood alcohol content to be zero?

4x

5x + 12
3x

2x
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30. It has taken Nick 90 minutes to reach a zero blood alcohol reading.
a. Calculate the blood alcohol content when he stopped consuming alcohol.
b. Nick weighs 86 kg and had been drinking previously for 2.5 hours. How many standard drinks had 

he consumed?
31. The typical weight of a 10-year-old girl is 33 kg with a height of 138 cm. The adult dosage of a certain 

medication is 425 mg.
a. Calculate the dosage for the child using:

i. Fried’s formula
ii. Young’s formula
iii. Clark’s formula

b. Can any of these formulae be used? Justify your answer.
32. Two six-year-olds, Angelina and Leonard, are prescribed the same medication. The adult dosage for 

this medication is 100 mL. Angelina weighs 19 kg and Leonard weighs 22 kg.
a. Calculate their dosages, to the nearest mL, using:

i. Young’s formula
ii. Clark’s formula.

b. Comment on the results found in part a.
33. Francis is 9 years of age, weighs 28 kg and is 133 cm tall. He has been given a 45 ml dose of  

medication.
a. Calculate the adult dosage, to the nearest whole number, using:

i. Young’s formula
ii. Clarks’s formula.

b. Comment on your results found in part a.
c. Would it have been suitable to use Fried’s formula to calculate the adult dosage?

Justify your answer.
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Answers
Exercise 1.2 Substitution
1. a. 24 b. 39 c. 45 d. 69 e. 14 f. 49

2. a. 115 b. 58 c. 5 d. 2
3

e. 48 f. 5

3. a. 11 b. 23 c. 3 d. 103 e. 56

4. 432

5. a. $60 b. $80 c. $115 d. $65

6. a. i. 14 cm ii. 36 cm

b. i. 10 cm2 ii. 45 cm2

7. n = T − a
d

8. a. A = C −  D
B

b. t = v −  u
a

c. h = 3V
A

9. a. P = 2 (l + w) b. 72 cm

c. i. w = P −  2l
2

ii. 72 cm

10. a. h =  
A −  2πr2

2πr
b. 5.5 cm

11. a. i. 360 km ii. 200 km

b. i. 75 km/h ii. 96 km/h

c. i. 8 hours ii. 10 hours and 40 minutes

12. a. 104 °F b. C = 5(F − 32)

9
c. Seattle: 9 °C 

  Denver: −4 °C

  San Diego: 19 °C

  New York: −2 °C

  Orlando: 23 °C

13. 4abc means 4 × a × b × c

                 
= 4 ×  2 ×  3 ×  4
= 96

14. a. Venue A: $100  Venue B: $50

b. Venue A: $5   Venue B: $5.75

c. Venue B

15. a. 11.925 cm b. 7103.36 cm3

16. a. 201.6 m3
b. d = V

lw
c. 1.6 metres d. 20 cm

17. a. 176.4 metres b. 216 km/h c. Yes

18. The student is correct. The company costs $0.95 a kilometre.

19. a. 12.30 metres (2 decimal places)

b. i. 87.48 metres ii. 262.45 metres

c. When µ (the coefficient of friction between the wheels and the road) is smaller, the stopping distance at the same speed is a 
lot longer.

Exercise 1.3 Linear equations
1. a. a = 2 b. b = 18 c. c = 5.75

d. d = 166/7 or d = 23.714 (to 3 decimal places)

2. a. a = 9 b. b = 52 c. c = 16 d. f = 4 e. g = 4 f. u = 12

3. a. Subtract 9.

b. Remove the brackets and simplify.

c. Subtract 11.

d. Multiply by 11.
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4. a. x = 3 b. p = 3 c. a = 6 d. a = 12

e. c = 44 f. d = −1 g. k = 46

5. a. a = 1 b. b = –2 c. c = 3 d. d = −9 e. e = 1

6. a. k = −4 b. g = −6 c. r = −3 d. w = 5 e. q = −2 f. v = 13

7. 10, 15 and 20 years of age

8. The son is 6 years old and his mother is 30 years old.

9. 138 metres long and 23 metres wide (rounded to nearest metre)

10. Bag: $62.50, shoes: $112.50

11. Rectangle: 4.2 cm, 5.6 cm

  Triangle: 4.2 cm, 5.2 cm, 10.2 cm

12. a. i. 3x + 12, where your friend has x marker pens

ii. 4x + 5

b. 3x + 12 = 4x + 5 c. 7 marker pens

13. 12

14. Your friend walked 4 laps, you walked 9 laps and your sister walked 19 laps.

15. a. x = 36

b. Dimensions of first rectangle: 42 cm by 12 cm

  Dimensions of second rectangle: 72 cm by 7 cm

c. 504 cm2

16. a. 6 b. 15 c. 26, 27, 28

17. a. C = 50 + 15n, where C = cost of hiring, n = hours hired

b. $140 c. 100 = 50 + 15n d. 3 hours e. $5

18. a. 5 rides

b. Option 2: it costs $12 for the two rides, which is $3 cheaper than option 1.

19. 2x + 4 = 16 − 4x

  2x + 4 − 2x = 16 − 4x − 2x

 4 = 16 − 6x (Error with directed numbers)

4 − 16 = 16 − 6x − 16

 −12 = −6x

 
−12
−6

= −6x
−6

 x = 2

20. 8, 14, 20, 26, 32

21. a. Mother’s age = 3 (d + 8)
  House number =  4 (13–d)

b. 3(d + 8) = 4(13 − d)
            d = 4

c. Mother: 36 years old
  Daughter: 4 years old

d. 36

22. a. 42 cm by 2.1 cm b. 7 cm by 2.8 cm

Exercise 1.4 Blood alcohol content
1. 0.02

2. 0.05

3. 0.03

4. a. 0.006 b. 24 minutes

5. a. 0.043 b. 2 hours and 52 minutes

6. 3 hours and 20 minutes

7. 1 hour and 20 minutes

8. 4 hours and 20 minutes
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9. a. 0.011 b. 44 minutes

10. 1 hour and 44 minutes

11. Andrew’s BAC is approximately 0.03 while Anita’s BAC is approximately 0.04. While both had the same number of standard 
drinks in the same time and weigh the same, the difference comes from the denominators of their respective BAC formulae. 
The BAC formula for females will be dividing by a smaller number in the same weight, so it will give a higher BAC.

12. They would need to wait at least 2 hours and 8 minutes before Andrew drives home.

13. His BAC is 0.0505, which is greater than 0.05, so he cannot legally drive as he is over the limit.

14. Mary’s BAC is 0.045, which is just less than 0.05, so she can legally drive.

15. a. 0.0375 b. 6

Exercise 1.5 Medication dosages
1. 5 mL

2. 1.4 mL

3. 9.6 mL

4. 130 mg

5. 150 mg

6. 70 mg

7. 160 mg

8. a. 440 mg b. 610 mg

9. a. 590 mg b. 940 mg

10. a. 18 mg b. 17 mg c. 24 mg

11. a. i. Chelsea: 278 mg; Terry: 278 mg

ii. Chelsea: 382 mg; Terry: 412 mg

b. Using Young’s formula, the medication dosage is the same for both Chelsea and Terry as it depends on their age. They are 
both 15 years old, so the dosage for both is 278 mg per day. 

  Clark’s formula depends on the weight of the child. Since Terry weighs more than Chelsea, his dosage is higher than 
Chelsea’s dosage, by an extra 30 mg per day.

c. No, as Fried’s formula is for infants under 2 years of age.

12. a. 2.5 mL orally every 4 to 6 hours, not to exceed 15 mL daily

b. i. 2.5 mL ii. 2.3 mL

c. Clark’s formula gave the same dosage as the recommended dosage on the label.

  Young’s formula gave a slightly lower dosage than the recommended dosage on the label. It was 0.2 mL less than the 
recommended dosage or the dosage obtained by using Clark’s formula.

13. a. 1.5 mL to 3 mL every four to six hours

b. The instructions on the bottle of medicine have the recommended dosage for a 5-year-old child as 2 to 2.5 mL every four to 
six hours. Using Young’s formula, the dosage would be 1.5 mL to 3 mL every four to six hours, which is a wider range of 
1.5 mL, not 0.5 mL as per the instructions.

14. a. i. 192 mg ii. 160 mg iii. 165 mg

a. Since the child is 3 years old, Fried’s formula would not be appropriate, as the child is older than 2 years of age. Using this 
formula, the dosage is considerably higher than the other two. Using Young’s formula, based on age in years, and Clark’s 
formula, based on weight, the dosages are very close, 160 and 165 mg, respectively. They vary by only 5 mg.

15. a. i. Matthew and Melanie: 16 mL

ii. Matthew: 21 mL; Melanie: 19 mL

b. Using Young’s formula, the medication dosage is the same for both Matthew and Melanie as it depends on their age. They are 
both 13 years old, so the dosage is 16 mL for each of them. Clark’s formula depends on the weight of the child. Since Matthew 
weighs more than Melanie, his dosage is higher than her dosage, by 2 mL. Both are higher than using Young’s formula.

Exercise 1.6 Review
1. a. 8 b.  22 c. 42

2. a. 26 b. 4 c. 6

3. a. a = 6 b. c = 63 c. d = 10 d. e = 23 e. f = 10 f. g = 6

4. a. w = 5 b. e = 10 c. r = −2
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5. a. x = 6 b. x = 4 c. x = 14 d. x = 19

6. a. x = 8
3

b. x = 20 c. x = −5

7. 706.95 cm2

8. a. $47.50 b. $34.50

9. a. $42 b. 7 hours

10. a. $68 b. h =  
C − 5

3.5
c. 11 km

11. a. 18.724 b. m = B × h2 c. 75 kg

12. a. $960 b. $297.50 c. R = 100I 
PN

d. 2.5% per annum

13. a. (x + 3) and (x + 6) years of age.

b. 3, 6 and 9 years of age

14. $5, $7, and $12 per week (in order of age)

15. a. i. 225 km ii. 135 km

b. i. 80 km/hr ii. 96 km/hr

c. i. 11 hours 52 minutes

ii. 14 hours 50 minutes

16. 0.05

17. 0

18. a. 0.02 b. 1 hour 20 minutes

19. 4 mL

20. a. 140 mg b. 200 mg

21. D

22. B

23. a. a =  
2A − hb

h
b. b =  

2A − ha
h

c. h =  
2A

a + b

24. a. Perimeter of triangle = 10x + 12

      Perimeter of square = 16x

b. x = 2

25. a. x + 5 b. 4 (x + 5) c. 2x − 5 d. −12.5

26. a. (x + 1) and (x + 2) b. 3x + 3 = 81 c. 26, 27 and 28

27. a. 22.5 cm b. 6400 cm2 c. $362.90

28. a. 14 137 cm3 b. 65.45 cm3 c. 14 litres

29. a. Suzanna’s BAC is less than 0.05 so she can drive legally.

b. 3 hours

30. a. 0.0225

b. Nick consumed 3 standard drinks in the 2.5 hours.

31. a. i. 340 mg ii. 193 mg iii. 206 mg

b. Since the child is 10 years old, Fried’s formula should not be used, as the child is over 2 years of age. Fried’s formula gave 
a very high dosage compared with the other two, which were both around 200 mg.

32. a. i.  Angelina and Leonard: 33 mL

ii. Angelina: 28 mL Leonard: 32 mL

b. Using Young’s formula, the medication dosage is the same for both Angelina and Leonard as it depends on their age. They 
are both 6 years old, so the dosage for both is 33 mL. Clark’s formula depends on the weight of the child. Since Leonard 
weighs more than Angelina, his dosage is higher than her dosage, by 4 mL. Both dosages for Leonard are approximately 
the same.

33. a. i. 105 mL ii. 109 mL

b. Using both formulae, the adult dose is approximately 110 mL.

c. No. Fried’s formula is for infants, up to the age of 2 years old. Francis is 9 years old, so using Fried’s formula would not 
be suitable to calculate either his dosage or an adult dosage from his dosage.
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