
Applications of the BAC formula
Students apply and manipulate the male and female blood alcohol content (BAC) formulas to solve problems involving standard drinks, time and safe-driving limits. 
Learning intentions and success criteria should be shared with students later in the learning episode.
Learning intentions
To understand how to apply and rearrange the BAC formulas to solve contextual problems.
To be able to interpret real-life drinking scenarios and determine BAC values or time to reach zero BAC.
Success criteria
I can substitute values into the BAC formulas and calculate BAC accurately.
I can rearrange a BAC formula to solve for a required variable.
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I can interpret my calculated values to determine whether a person is under 0.05 or when they will reach zero BAC.
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Outcomes
A student:
develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01  
selects and applies algebraic techniques to solve problems involving equations and formulas MST-11-01
 © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.
Associated numeracy outcomes
A student:
recognises and applies functional numeracy concepts in practical situations, including personal and community, workplace and employment, and education and training contexts N6-1.1
applies numerical reasoning and mathematical thinking to clarify, efficiently solve and communicate solutions to problems N6-1.2
determines whether an estimate or an answer is reasonable in the context of a problem, evaluates results and communicates conclusions N6-1.3
chooses and applies appropriate operations with whole numbers, familiar fractions and decimals, percentages, rates and ratios to analyse and solve everyday problems N6-2.1
chooses and applies efficient strategies to analyse and solve everyday problems involving metric relationships, distance and length, area, volume, time, mass, capacity and temperature N6-2.2
chooses and applies appropriate numeracy operations and techniques to analyse and resolve everyday situations N6-2.6
Numeracy Stage 6 (CEC) Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2021.
Content
Formulas and equations
Substitute numbers into linear and non-linear algebraic expressions, equations and formulas
Evaluate the subject of a formula, given the value of other pronumerals in the formula
Apply the formulas  and  to calculate and interpret blood alcohol content (BAC) based on drink consumption and body weight, where  is the number of standard drinks consumed,  is the number of hours of drinking and  is the person’s weight in kilograms
Apply the formula  to determine the number of hours required for a person to stop consuming alcohol in order to reach zero BAC
Apply given formulas to solve problems in a variety of contexts
 © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.


Table 1: lesson summary 
	Section
	Summary of activity
	Teaching strategies
	Teaching points

	Retrieval practice
	Students complete Appendix A to practise substituting into formulas and rearranging formulas before marking a peer’s work using the solutions on slide 3 of the PowerPoint Applications of the BAC formula.
	
	This activity reinforces foundational algebra skills needed for manipulating and applying BAC formulas.

	Activating prior knowledge
	Using slide 5, students discuss a real-life drinking scenario and consider factors influencing staying under 0.05 BAC.
	Notice and wonder
	Students recall the significance of the 0.05 limit and recognise how time and number of drinks influence BAC.

	Connecting learning
	Students use slide 8 to determine the maximum number of standard drinks that can be consumed to stay under 0.05, then compare solution methods on slide 9. Students then work from slide 10 before reviewing comparative strategies on slide 11.
	Visibly random groups of 3
Vertical non-permanent surfaces
Gallery walk
Think-Pair-Share
Pose-Pause-Pounce-Bounce
	This activity supports students to select the correct BAC formula, structure multi-step solutions, and justify their reasoning using contextual information.

	Releasing responsibility
	Students return to their workstations and use slides 15–18 to follow worked examples. They then create notes to their future forgetful selves before completing structured practice.
	Worked examples (Your turn)
Notes to forgetful future selves
	This section enables students to independently apply the BAC and zero-BAC formulas, interpret values, and solve for required variables.

	Independent practice
	Students complete Appendix B, then use slides 22–23 to peer-mark and provide targeted feedback.
	TAG
	Students apply their learning to HSC-style questions and recognise the working and communication needed to meet marking criteria.



Activity structure
Please use the associated PowerPoint Applications of the BAC formula to display images in this lesson.  
Retrieval practice
1. Distribute Appendix A ‘Retrieval practice’ and monitor students’ progress.
1. On completion, have students swap their solution with a partner and display slide 3 for pairs to mark each other’s work and provide feedback. 
Activating prior knowledge
1. Display slide 5 and ask students what they notice and wonder (bit.ly/noticewonderstrategy) about this situation and what Nathan needs to consider before driving.
The discussion should focus on Nathan aiming to keep their BAC below 0.05, and why 0.05 is such a significant threshold. It should also explore how both time and the number of drinks influence BAC, and how the BAC formula from the previous lesson can be used to support informed decision-making.
1. Progress to slide 6 and discuss with students the learning intentions and success criteria for the lesson.
Connecting learning
Solving problems by rearranging the BAC formula
1. Progress to slide 8 which adds to the scenario in the ‘Activating prior knowledge’ section. Ask students which formula they should be using to solve the problem, then animate slide 8 to display the  formula.
1. Assign students to visibly random groups of 3 (bit.ly/visiblegroups) at vertical non-permanent surfaces (bit.ly/VNPSstrategy), and ask students to determine the maximum number of full cans of beer that Nathan can drink without exceeding the 0.05 BAC limit. 
1. On completion, have students conduct a gallery walk (bit.ly/DLSgallerywalk) to compare approaches to the problem. 
1. Progress to slide 9, which compares 2 different methods of determining the number of standard drinks using the BAC formula. Provide students with an opportunity to consider each solution before animating and allowing groups time to discuss the questions at their vertical non-permanent surface.
The main difference in the 2 solutions is the consideration of the standard drinks within the formula. 
3.55 was rounded down to 3 as the requirement of the question was about how many full cans of beer Nathan could drink and stay under a BAC of 0.05.
Jim’s solution also accounts for each can being 1.4 standard drinks early in the solution.
1. Progress to slide 10. Continuing in visibly random groups of 3 at vertical non-permanent surfaces, ask groups to determine the minimum time that Brock can consume the remaining beers and stay below 0.05. 
The teacher may wish to halt students before they get too far into their solution to highlight the need to solve the problem for the BAC = 0.035 due to Brock currently having a BAC = 0.015 hence he can only increase his BAC by the difference between 0.05 and 0.015.
1. Repeat steps 3–4 (progressing to slide 11 instead of slide 9) and showing 2 solutions using comparative strategies, including considerations with guess, check and refine model.
Reaching zero BAC
1. Discuss with students that Learner and P-plate drivers must have a zero BAC. Highlight that many young drivers are charged with drink-driving the day after drinking because, although they feel fine, they still have residual alcohol in their system.
1. Pose the driving question, ‘How can we estimate when our BAC will return to zero?’
1. Display slide 12. In a Think-Pair-Share (bit.ly/thinkpairsharestrategy), have students consider what each term in the formula represents. 
1. Animate slide 12 which provides a breakdown of the formula .
1. Watch the following video, ‘Drink driving arrest’ (0:18–0:34) (bit.ly/NewsClipDriving).
1. Using a (bit.ly/posepausepouncebounce) questioning strategy, draw out students’ understanding of the news video.
What does 7 times the legal limit really mean? How long do you estimate it will take the amount of alcohol she has consumed to be out of her system, what factors might contribute to this?
1. Continuing in their visibly random groups of 3 at vertical non-permanent surfaces, have students solve the following, ‘How long will it take the individual in the news piece to reach a BAC of zero?’ 
1. Progress to slide 13 to allow students to confirm their understanding. 
When checking students’ understanding, emphasise that it’s not the length of time someone has been drinking that matters, but the time since they stopped drinking that determines when their BAC returns to zero.
Releasing responsibility
1. Return students to their workstations and use slides 15–18 from the PowerPoint to model worked examples of applying the BAC formula and determining when a person’s BAC will reach zero, using the Worked examples (Your turn) method (bit.ly/supportingstrategies).
Students are to create notes to their future forgetful selves (bit.ly/notestofutureself) on how to apply the BAC formula to determine the  and  values and use the time formula.
Provide students with practice from an existing resource involving questions centred on rearranging the BAC formula to calculate the  or  variables in addition to calculating 
Independent practice
1. Distribute Appendix B ‘Past HSC questions’ and provide students with an appropriate amount of time to complete independently.
On conclusion, have students swap their responses with a peer.
Display slides 20–21 which show the marking criteria for each question and have students mark their peer’s work. While the marking is occurring, discuss with students the requirements to achieve marks.
The intention is for students to build an understanding of the requirements of HSC questions and what information they can write in a solution to gain marks, even if they are not certain of achieving full marks from a question. 
In addition to providing marks, peers are to give feedback using the TAG strategy (bit.ly/DLSpeerfeedback).
· 

Assessment and differentiation
Suggested opportunities for differentiation
Activating prior knowledge 
Provide sentence starters (for example, ‘I notice …’, ‘I wonder …’) and a simplified BAC prompt for students who need support engaging with the scenario.
Extend students by giving an additional ‘what if’ variation (for example, different body weights or drink types) to deepen the noticing/wondering.
Connecting learning 
Give students a ‘formula match’ card sort (variables, meanings, and units) to support those struggling to connect the context to the algebra.
Extend advanced learners by having them predict how changing weight or standard drink size alters the solution before calculating.
Releasing responsibility
Allow some students to use a structured checklist for solving BAC problems (identify knowns, select formula, substitute, solve, interpret).
Encourage confident students to work without calculators initially, estimating intermediate values to build number sense before formal calculation.
Independent practice
Provide optional hint cards that students can flip for support (for example, which formula to use, how to rearrange, or unit reminders).
Offer enrichment extension tasks, such as comparing the male and female formulas and analysing why the denominators differ.


Suggested opportunities for assessment
Activating prior knowledge 
Listen for students’ reasoning during the notice/wonder discussion to assess whether they recognise the significance of the 0.05 limit.
Use quick verbal check-ins (‘What factors affect BAC?’) to gauge baseline understanding of variables before moving on.
Connecting learning 
Observe group work at the VNPS to identify whether students can correctly choose and apply the appropriate BAC formula.
Collect snapshots or photos of students’ solutions to assess their ability to structure a multistep BAC calculation.
Releasing responsibility
Review students’ written notes from the worked examples to check for correct substitution, rearrangement, and interpretation.
Use targeted questioning (‘How do you know this value is reasonable?’) to assess conceptual understanding rather than procedural steps.
Independent practice
Analyse students’ responses to the HSC-style questions to assess accuracy, working, and communication against marking criteria.
Evaluate peer feedback (Two stars and a wish) to assess whether students can identify strengths and areas for improvement in solutions.
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Retrieval practice
	Question
	Solution

	1. Evaluate  when  and 
	

	Evaluate  when  and 
	

	Make  the subject of 
	

	Make  the subject of 
	

	Make  the subject of 
	

	The value of  is calculated using the formula

Find  when  and  (2 d.p)
If  and , find the value of 
If  and , find the value of 
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Past HSC questions
2019 Question 28 (4 marks)
The formula below is used to calculate an estimate for blood alcohol content (BAC) for females.

The number of hours required for a person to reach zero BAC after they stop consuming alcohol is given by the following formula.

The number of standard drinks in a glass of wine and a glass of spirits is shown.
[image: Wine outline]Wine: 1.2 standard drinks
[image: Martini outline]Spirits: 1 standard drink
Hannah weighs 60 kg. She consumed 3 glasses of wine and 4 glasses of spirits between 6:15 pm and 12:30 am the following day. She then stopped drinking alcohol. 
Using the given formulae, calculate the time in the morning when Hannah’s BAC should reach zero.
HSC Mathematics Standard 2 Examination (2019) © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2019.


2017 Question 27 (e) (4 marks)
Rhys is drinking low alcohol beer at a party over a 5-hour period. He reads on the label of the low alcohol beer bottle that it is equivalent to 0.8 of a standard drink.
Rhys weighs 90 kg.
What is the maximum number of complete bottles of the low alcohol beer he can drink to remain under a BAC of 0.05?
HSC Mathematics General 2 Examination (2017) © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2017.
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