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GRADE 12 APPLIED MATHEMATICS (40S)
STANDARDS TEST

DESCRIPTION
Total Possible Marks: 19 Time: 2 hours
This test consists of two tasks:
o e Suggested Time
Description to Complete Marks
Task 1 A question on the Design and Measurement unit 60 minutes 10
worth 10 marks
Task 2 | A question on the Sequences unit worth 9 marks 60 minutes 9

TEST RESOURCES AND DIRECTIONS

e You may consult your 8%2" x 11" individually prepared study sheet during the test.

e You may use a geometry set, a graphing calculator, computer software, and have access to
the Internet for tools such as a mortgage payment calculator or applets. The use of the
Internet to access course notes, to find definitions, or to search for conceptual
information about the course is prohibited during the test.

e Provide complete answers in the spaces provided in the test booklet. You may print out
diagrams from the computer or your calculator if applicable. Remain seated and your teacher
will distribute these printouts to you. Write your booklet ID humber and question number on
the printouts and staple them into the booklet where your answer begins. Indicate in the
response space of the question that the answer is on a printed sheet.

e Provide clear explanations or justifications where applicable. This could be done through
labelled diagrams, in words, by showing mathematical operations to verify your answer, or
by referring to a calculator or software program.

— If you refer to a calculator program, indicate your input values.

— If you refer to a software program or a website, indicate your input values and print or
copy the screen showing the answers.

— If you refer to a spreadsheet, print a copy of the answers.

e Let the mark values for each question guide your time and the amount of detail you use in
your answer.

* Round your final answers to the nearest two decimal places.

e Unless otherwise indicated, it is not necessary to draw diagrams to scale. If you draw a
diagram to scale, make sure to indicate the scale you used.

e An answer without any work shown will be considered incomplete.

e Always state your assumptions.
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114
DESIGN AND MEASUREMENT

1. You have been hired to design an aquarium for fish, to be displayed in a living room.
You must choose the dimensions, materials, and contents for your design according to
the specifications below. State all assumptions. All materials must be purchased in
whole units.

The aquarium should consist of three components, as illustrated:

Total:
10 marks

Plastic cover for aquarium

Glass enclosure for fish

Base—made of wood

You must decide on the type of fish that will live in the aquarium. The volume
requirements for each type of fish are provided below:

e each small fish requires a minimum of 0.50 cubic feet of water;
e each medium-sized fish requires a minimum of 1.00 cubic foot of water; and
e each large-sized fish requires a minimum of 1.50 cubic feet of water.

Your aquarium must contain at least 6 fish.

Glass Enclosure

Different glass thicknesses are required based on the volume of the aquarium.

(c?:l()):: IfI:aZt) Glass Thickness (per quu(;s:e foot)
less than 5 thin $2.61
5to8 medium $3.85
greater than 8 thick $5.02
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a) Provide a sketch of the glass enclosure with the dimensions clearly marked. Indicate the
number and size of fish that the glass enclosure will contain.
(2 marks)

b) Based on your design, calculate the cost of the glass enclosure.
(3 marks)
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c) Provide a three-dimensional sketch of the base with the dimensions clearly marked.
(1 mark)

d) Using a scale diagram, show how you would cut the wood for your base using
4' x 8' sheets of wood.

(2 marks)
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e) Calculate the cost of the wood for your design. A 4' x 8' sheet of wood costs $54.95.

Then calculate the total cost of your design, including $115.00 for the plastic cover
of the aquarium and other materials, and taxes. (GST = 6%, PST = 7%)
(2 marks)
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SEQUENCES

2. The quantity of caffeine present in beverages is listed in the table below:

Total:
9 marks

Source Quantity of caffeine

Coffee 135 mg per cup
Tea 50 mg per cup
Cola 55 mg per can

Stephen drank the following quantities of coffee and tea:

The human body eliminates approximately 13% of any caffeine present in the bloodstream

per hour.

a) Find the quantity of caffeine in Stephen’s bloodstream just before his 3:00 p.m.

Time Drink Quantity
7:00 a.m. Coffee 2 cups
3:00 p.m. Coffee 1 cup
6:00 p.m. Tea 1cup

coffee. Show your work.

(2 marks)
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b) Find the quantity of caffeine in Stephen’s bloodstream just after having a cup of tea
at 6:00 p.m. Show your work.
(2 marks)

c) For health reasons Stephen has to keep the level of caffeine in his bloodstream lower
than 125 mg. He decides to stop drinking tea and coffee, but still wants to drink
4 cans of cola during the day (between noon and 10:00 p.m.). Make a schedule of his
cola intake for this 10 hour time period. Once Stephen opens a can he has to drink it
all. Show your work.
(3 marks)
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d) The quantity of caffeine in his sister’s bloodstream from drinking coffee is illustrated in

the graph below.

Make two observations about her coffee drinking habits based on this graph.

(2 marks)

Quantity of Caffeine in Bloodstream versus Time

12 15 18 21 24 27 30 33 36 39 42 45

Time (hours)

Observation 1:

Observation 2:

END OF TEST
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