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Grade 12 Essential Mathematics Achievement Test 
Student Booklet (January 2013) 

 
 
DESCRIPTION 

Total Possible Marks: 83  Maximum Time: 120 minutes 

This test consists of six parts: 

Learning Unit Suggested Time to 
Complete Marks 

Home Finance 15–20 minutes 16 

Probability 10–15 minutes 12 

Vehicle Finance 20–25 minutes 20 

Geometry and Trigonometry 15–20 minutes 14 

Precision Measurement 15–20 minutes 10 

Statistics 15–20 minutes 11 

 
 
GENERAL DIRECTIONS 

♦ You may use the Formula Sheet: Essential Mathematics found at the end of this Student 
Booklet and your study sheet. 

♦ Use of a scientific calculator and ruler may be necessary. Graphing calculators are not 
permitted. 

♦ Read all instructions on the test carefully. 

♦ If you need more space to answer a question, extra pages may be provided by your 
teacher. Write your booklet ID number and question number on any extra page(s) 
used and staple the additional page(s) into the booklet where your answer begins. 

 

At this point, please turn off your cell 
phone and all other such devices. 
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Remember to 
 
♦ show all your work in this booklet 
♦ use your Formula Sheet 
♦ use your study sheet 
♦ use a scientific (non-graphing) calculator 

♦ use a ruler 
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DIRECTIONS 
 

♦ Show complete answers in the space(s) provided in this booklet. 
♦ Let the mark values for each question guide you in answering the question. 
♦ Show all your work. 
♦ Be sure to include units in your final answer. 
♦ Use your Formula Sheet and your study sheet. 
♦ Provide explanations and justifications. 
♦ Use a well-organized method to communicate your answer. 
 
Directing Words 
Some questions may include directing words such as explain, illustrate, and calculate. These 
words are explained below. 
 
 

The Word The question is asking for… 

identify/list/name/state a label or title of an item, concept, or method 
defend/justify/support an explanation, information, or evidence that shows why 

your method, idea, or answer is good 
describe/explain/express words or symbols, diagrams, a chart or graph, or other 

methods that clearly show what you mean or what you are 
thinking 

illustrate/sketch a reasonably neat picture or diagram (not necessarily to 
scale) that shows or explains an idea or method 

draw a diagram to scale or graph that shows or explains an idea 
or method 

calculate/convert/determine/find a mathematical formula, an algebraic equation, or a 
numerical calculation to solve a problem 

plot placement of a point or points on a graph 
 
 
 
 
 
 
 
 
 
 
 
 
 

PLEASE WAIT UNTIL THE TEACHER TELLS YOU TO TURN THE PAGE. 
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Home Finance 
 

4 Marks 
 
1. List two (2) types of additional or one-time costs to consider when initially purchasing a  101 

home. Do not include the down payment or mortgage payment. Explain these costs. 
 
 

Additional Costs Explanations 

1. 1. 

2. 2. 
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4 Marks 
 
2. Jared is moving away from home and must decide where to live. There are various benefits 

to owning a house or renting a property. 
 
State two (2) benefits of owning a house and two (2) benefits of renting a property. You may  102 
choose from the following list: 
 
– equity 

– no maintenance costs 

– lower insurance cost 

– easier to renovate 

– no property taxes 

– acts as an investment 

 
 

Benefits of owning a house Benefits of renting a property 

1. 1. 

2. 2. 
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2 Marks 
 
3. Describe two (2) ways people can decrease their Gross Debt Service Ratio (GDSR). 103 
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2 Marks 
 

4. A couple purchased a house in Winnipeg valued at $175 000. The couple also plans on  104 
buying comprehensive homeowner’s insurance. Calculate the cost of insuring this house if 
the purchasers choose a policy with a $200 deductible. 
 
Use the Manitoba Homeowner’s Insurance Rates table on the facing page. 
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6 Essential Mathematics: Student Booklet (January 2013) 

4 Marks 
 
5. Juan’s property has a total assessed value of $150 000. The portioned percentage on his 

property is 45%. 
 
A) Calculate the portioned assessment of the property. (1 mark) 105 
 
 
 
 
 
 
B) The municipal tax rate is 12.5 mills. The amount of school division tax due is $1 451.25.  106 

The provincial tax credit this year is $775. Calculate Juan’s total property tax bill for this 
year. (3 marks) 
 
The Statement and Demand for Taxes on the facing page is provided for rough work 
only. All calculations and answers must appear on this page. 
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No marks awarded for work done on this page. 
Provide your answers on p. 6. 
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Probability 
 

2 Marks 
 
6. You are given the data set: 1, 2, 3, 4, 5. 

 
A) Express the probability of the number 2 being randomly selected from the set. (1 mark) 107 
 
 
 
 
 
B) Express the probability of not selecting the number 5 from the set. (1 mark) 108 
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1 Mark 
 
7. The probability of an event occurring is 3 out of 5. Express this probability as a decimal 109 

or percent. 
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2 Marks 
 
8. Explain what it means if an event, such as a game or a business contract, has an expected  110 

value of 0. 
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1 Mark 
 

9. On a quiz out of 10 marks, the scores of several students were: 3, 4, 6, 7, 7, 8, and 10.  111 
Express the odds that a randomly selected student scored greater than 50% on the quiz. 
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1 Mark 
 
10. The odds against an event occurring are 1: 5. Express the probability for the event  112 

occurring. 
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3 Marks 
 
11. A company knows that 1 out of every 100 vacuums sold will be defective in some way. 

A store sells 100 of these vacuums and 10 people return them because they are defective. 
 
A) Express the experimental probability of buying a defective vacuum. (1 mark)  113 
 
 
 
 
 
 
 
B) Explain the difference between “theoretical probability” and “experimental probability”. 114 

(2 marks) 
 
 
 
 

  



 

14 Essential Mathematics: Student Booklet (January 2013) 

2 Marks 
 
12. A manufacturing plant is concerned with controlling the quality of its products. It was 

determined that the probability of producing a defective product is 1%. 
 
An employee takes two products from the plant and finds that one of them is defective.  115 
The employee is worried that 50% of the products are defective. Explain whether this 
employee is justified in being worried by these results. 
 
 

  



 

Essential Mathematics: Student Booklet (January 2013) 15 

Vehicle Finance 
 

2 Marks 
 
13. Sally recently graduated from college and has started working at her first job. She has decided 116 

to lease a car. State one reason why leasing may be a good choice for Sally. Justify your 
reason. 
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5 Marks 
 
14. Lindsay takes her car to a Manitoba car dealership for servicing. The dealership charges  117 

$95 per hour for labour. The following items were replaced: four (4) spark plugs for $2.25 
each, one (1) air filter for $12.50 and one (1) headlight for $30. The job took 1.25 hours to 
complete.  
 
Calculate the total cost of repairs including taxes. 
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4 Marks 
 
15. Maryann borrows $12 500 from her bank to purchase a car. The bank offers her a rate of 

6.75% per year for 5 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A) Calculate the monthly payment. (2 marks) 118 
 
 
 
 
 
B) Calculate the total amount of interest paid over the life of the car loan. (2 marks) 119 
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3 Marks 
 
16. Drew has recently purchased a vehicle for $17 100. He borrowed $15 000 at 6.25% interest 120 

for 5 years. Complete the amortization table below. 
 
 

Month Monthly 
Payment Interest Principal Unpaid Balance 

    $15 000.00 

1 $291.75 $78.13 $213.62 $14 786.38 

2 $291.75 $77.01 $214.74  

3 $291.75   $14 355.78 
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1 Mark 
 
17. Choose the letter that best completes the statement below. 
 
 When purchasing car insurance, a deductible is: 

a) the amount you pay every year for the insurance. 
b) a one-time lump sum you pay the insurance company when you first buy the car. 
c) the amount of the insurance claim you must pay when at fault for an accident. 
d) the amount you pay for extra coverage against damage to another person or their 

property. 
 
 
Answer:  __________  121 
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4 Marks 
 
18. State and explain two (2) factors that may increase a car insurance premium in Manitoba. 122 

 
Factors Explanations 

1. 1. 

2. 2. 

 
 
 

  



 

Essential Mathematics: Student Booklet (January 2013) 21 

1 Mark 
 
19. Explain why a car insurance policy with a $200 deductible will cost more than a similar 123 

policy with a $500 deductible. 
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Geometry and Trigonometry 
 

3 Marks 
 
20. The Sine Law is often used in construction, commercial, industrial, or artistic applications. 

 
A) Demonstrate one use of the Sine Law in the real world by performing the following  124 

two steps: (2 marks) 
 
• State a specific example where Sine Law is used. 
• Support your example with a written explanation, or with other information 

or evidence, of how Sine Law is used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B) Sketch a reasonably neat picture or diagram (not necessarily to scale) that supports  125 

your example in Part A. (1 mark) 
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2 Marks 
 
21. In triangle ABC, the length of side AB is 14 cm and the length of side AC is 18 cm. The  126 

measure of angle A is 31º. Calculate the length of side BC in cm. 
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2 Marks 
 
22. Given triangle PQR: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Determine the measure of angle R in degrees. 127 
 
 
 

  

P R 

Q 

13 

57º 

10 
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2 Marks 
 
23. The sum of the interior angles of a polygon is 900o. Determine the number of sides of the  128 

polygon. 
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2 Marks 
 
24. State two (2) properties that would prove a quadrilateral is a parallelogram. 129 
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3 Marks 
 
25. Polygons are often used in construction, commercial, industrial, or artistic applications. 

 
A) Demonstrate one use of the various properties of polygons in the real world by  130 

performing the following two steps: (2 marks) 
 
• State a specific example where the various properties of polygons are used. 
• Support your example with a written explanation, or with other information 

or evidence, of how the various properties of polygons are used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B) Sketch a reasonably neat picture or diagram (not necessarily to scale) that supports  131 

your example in Part A. (1 mark) 
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Precision Measurement 
 

2 Marks 
 
26. Given the measuring device below, express its precision and uncertainty in mm. 132 

 
 
 
 
 
 
 
 
Precision:  _________  
 
 
Uncertainty:  _________  
 
 
  

2 mm 1 mm 3 mm 
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2 Marks 
 
27. Explain why you cannot rely on a measuring device to determine the exact length of an  133 

object. 
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2 Marks 
 
28. A manufacturer drills a hole into a board. An employee measures the diameter of the hole to 134 

be 4.37 mm. She knows that the device used to measure the hole has an uncertainty of 
0.02 mm. Express the minimum and maximum diameters of the hole in mm. 
 
 
Minimum Diameter:   ____________  
 
 
Maximum Diameter:  ____________  
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2 Marks 
 

29. An engineering drawing states that a certain part has the following length: 135 

 
 
 
 
Express the nominal value and tolerance for this part, in mm. 
 
 
Nominal value: ______________  
 
 
Tolerance:  ______________  
 
 

  

4.2
4.0

mm
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2 Marks 
 
30. Tolerance is often used in construction, commercial, industrial, or artistic applications. 136 

 
Demonstrate one use of tolerance in the real world by performing the following two steps:  
 
• State a specific example where tolerance is used. 
• Support your example with a written explanation, or with other information 

or evidence, of how tolerance is used. 
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Statistics 
 

2 Marks 
 
31. You are given the following set of marks from a recent quiz: 

 

7 4.5 2.5 8.5 4 7 4.5 9.5 6.5 

 
 
Express the mean and median for this set of marks. 137 
 
 
Mean:  _________________  
 
 
Median:  ________________  
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2 Marks 
 
32. Explain why a student might request that her course mark be calculated using a “trimmed  138 

mean” method. 
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4 Marks 
 
33. Jim had the following results during his recent mathematics course: 

 
Term: 400 out of a possible 500 marks 
Final Exam: 30 out of a possible 50 marks 
 
A) Calculate Jim’s final mark if the teacher weights the term and final exam marks equally.  139 

(2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B) Calculate Jim’s final mark if the teacher gives an 80% weight to the term and a 20%  140 
weight to the final exam. (2 marks) 
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3 Marks 
 
34. The following measurements represent the weights (in pounds) of players on a football 

team: 
 

Players’ Weights (in pounds) 

225 250 270 295 

225 250 280 300 

230 250 285 315 

245 265 295 320 
 
Calculate the percentile rank of a player that weighs 250 pounds.  141 
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