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Question 1 
 
Several levels of government and certain companies offer rebates on products that would help 
reduce one's ecological footprint. 
 
Ms. Barba takes advantage of the following four rebates: 
 
1. The city of Laval offers a $75 rebate for residents who install low flow, water-saving toilets 

in their homes. 
 
2. Hydro-Quebec offers a mail-in rebate of up to $25 to replace incandescent light bulbs with 

more energy-efficient CFL or LED bulbs. 
 
3. A local grocery store is promoting local, Quebec-grown produce by offering a 25% 

discount off the regular price. 
 
4. A local car dealer offers a rebate of $1 000 to first-time car buyers. 
 
Which of the above rebates would NOT help reduce Ms. Barba's ecological footprint? 
 

A) 1 
 

B) 2 
 

C) 3 
 

D) 4 
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Question 2 
 
Cedric has decided to breed his pet mice. He knows that black fur colour is dominant to white 
fur colour in mice. Black mice get a higher price at the pet store. 
 
He crosses a black mouse with a white mouse. He expected all the offspring produced to have 
black fur. However, he was disappointed to discover 4 white and 4 black mice in the litter. 
 
What mistake did Cedric make? 
 

A) He assumed that black alleles were more common than white. 
 

B) He assumed that white alleles were more common than black. 
 

C) He assumed that his black mouse was homozygous for black fur. 
 

D) He assumed that his white mouse was homozygous for white fur. 

 
 
 
 
 
 
 

Question 3 
 
Phosphorus, a basic component of DNA, is an element essential to life. Phosphorus is 
exchanged continually between the lithosphere, hydrosphere and biosphere through a series of 
transformations called the phosphorus cycle. 
 
Which of the following transformations returns phosphorus to the biosphere? 
 

A) Sedimentation in seas and oceans 
 

B) Absorption by living organisms 
 

C) Decomposition of waste 
 

D) Dissolution in water 
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Question 4 
 
The following balanced equation represents the neutralization reaction between phosphoric 
acid, H3PO4, and magnesium hydroxide, Mg(OH)2: 
 

2 H3PO4 + 3 Mg(OH)2  Mg3(PO4)2 + 6 H2O 
 

In an experiment involving this reaction, 243 g of water were produced. 
 
What mass of phosphoric acid was used? 
 

A) 1323 g 
 

B) 441 g 
 

C) 147 g 
 

D) 73.5 g 
 
 

Question 5 
 
Instant cold packs are used to treat athletic injuries. They contain solid ammonium nitrate, 
NH4NO3, and a bag of water. 
 

Cold Packs 

 
 

When the pack is squeezed, the bag of water breaks and the solid dissolves. This process 

quickly lowers the temperature of the pack below 0 C. 
 
Which of the following best describes this situation? 
 

A) More energy is released than absorbed during the dissolution of NH4NO3. 
 

B) The dissolution of NH4NO3 in water is an exothermic process. 
 

C) NH4NO3(s) + 25.7 kJ  NH4NO3(aq) 
 

D) NH4NO3(s)  NH4NO3(aq) + 25.7 kJ 
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Question 6 
 
Karina decides to make herself some french fries as a snack. In order to cook her French fries, 

the temperature of the oil must be 190 C. Karina pours 1.4 kg of oil, originally at a temperature 

of 23 C, into a deep fryer. It takes 390 446 J of energy to heat the oil. 
 
What is the specific heat capacity of the oil used? 
 

A) 1.67 J/(gC) 
 

B) 12.12 J/(gC) 
 

C) 1670 J/(gC) 
 

D) 12 120 J/(gC) 
 
 
 
 
 
 
 

Question 7 
 
Beryllium phosphide is a semiconductor used in laser diodes. 
 
What is the chemical formula for beryllium phosphide? 
 

A) Be3(PO4)2 

 
B) BePO4 

 
C) Be2P3 

 
D) Be3P2 
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Question 8 
 
Chlorine has two stable naturally occurring isotopes. They are identified by their atomic mass as 

follows: chlorine-35 which accounts for about 75% of all existing atoms and chlorine-34 which 

represents about 24%. The relative atomic mass of chlorine is 35.45 amu. 

 
Below are some statements regarding the element chlorine. 

 
1. Chlorine-35 and chlorine-34 are radioactive isotopes of the same element. 
 
2. The relative atomic mass of chlorine is the same as the atomic mass of chlorine. 
 
3. The atomic masses of the two atoms are different because the number of neutrons in their 

nuclei is different. 
 
4. Chlorine-34 has one less proton than chlorine-35. 
 
5. When combined with hydrogen, the two atoms form the same substance, HCl. 
 
Which of the above statements are TRUE? 
 

A) 1 and 3 
 

B) 2 and 4 
 

C) 3 and 5 
 

D) 4 and 5 
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Question 9 
 
Javier assembled the following circuit in the lab: 
 

 
 

What is the current intensity flowing through resistor R3? 
 

A) 1.0 A 
 

B) 1.5 A 
 

C) 2.2 A 
 

D) 10.0 A 
 
 
 

Question 10 
 
Veronica has recently decided to install a dimmer switch to her living room lights. In order to do 
so, she needs a resistor with a resistance between 15 Ω and 25 Ω. 
 
Which resistor should Veronica use? 
Refer to the Resistor Colour Code Chart in Appendix 3. 
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Part B Constructed-Response Questions 

Questions 11 to 20 

Answer all questions in the Answer Booklet. 

 
 

Question 11 
 
A population of killer whales in the Gulf of St. Lawrence is listed as endangered under the 
Canadian Species at Risk Act. This species spends about half of the year foraging in inland 
waters and relies almost exclusively on salmon as prey. Recent data suggests that this killer 
whale population has declined by approximately 7% over the past four years. 
 
The concentration of water contaminants (mercury, dioxins, PCBs etc.) has been steadily 
increasing in the last four years and traces of these contaminants were found in all species of 
plants and animals living in the Gulf of St. Lawrence. 
 

Gulf of St. Lawrence Food Web 

 
 
Using the information provided, give a possible explanation for the decline of this killer 
whale population. 
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Question 12 
 
A new species of fly has been discovered and is being used in genetic research. 
 
In one such research experiment, a female fly with red eyes was crossed with a male fly with 
black eyes. 
 
The results of the cross were 400 offspring. Of the 400 offspring, 196 have red eyes and 
204 have black eyes. Red eye colour is a recessive trait. 
 
What is the genotype of each parent fly? 
Explain your answer. 
 
 
 
 
 

Question 13 
 
Every year, thousands of Canadians participate in the Great Canadian Shoreline Cleanup. The 
goal of this country-wide activity is for volunteers to gather at different shorelines and pick up 
every piece of garbage in sight. 
 
This initiative has been ongoing since 1994 and has helped promote an understanding about 
shoreline litter issues by educating and encouraging Canadians to rehabilitate shoreline areas 
through cleanups. 
 

 

Help Keep 

Our Waters 

Healthy! 

 
 
Name two soil or water pollutants (contaminants) that may be found on Canadian 
shorelines. 
Explain their effect on the environment. 
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Question 14 
 
Health Canada has considered imposing restrictions on the sale of energy drinks to minors 
because of the high concentrations of caffeine, C8H10N4O2, in these drinks. 
 
One 245.0 mL can of an energy drink contains 76.5 mg of caffeine. 
 
What is the molar concentration of caffeine in this energy drink? 
Significant figures will be evaluated in the question. 
 
 
 
 
 
 
 
 
 
 

Question 15 
 
Nitrogen, N2, gas is a main component of the atmosphere, representing about 78% of the air we 
breathe. 
 
a) What type of bond is formed in a molecule of N2? 
 
b) Represent how the electrons are involved in the bonding process. 
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Question 16 
 
Certain properties of elements and their descriptions are listed in the tables below. 
 
 

Table 1 – Description  Table 2 – Property 

a) Determines the physical and 
chemical properties of an element. 

 1. Electronegativity 

b) A pattern that occurs across a 
period or within a group of the 
periodic table. 

 2. Atomic radius 

c) In the same period, elements that 
have more protons in their nuclei 
tend to pull their electrons closer. 

 3. Electron configuration 

d) Fluorine has a higher tendency to 
attract electrons than oxygen. 

 4. Chemical reactivity 

e) The fewer electrons it has on the 
outermost shell, the more reactive 
a metal is. 

 5. Periodic trend 

 
 
Match the descriptions in Table 1 with the correct properties from Table 2. 
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Question 17 
 

Brad is pulling his daughter Ashley on a sleigh. The rope is at an angle of 47 with the 
horizontal. Brad has a mass of 87 kg and exerts a force equal to his weight, and pulls his 
daughter for a total of 1.0 km. 
 
 

 
 
 
How much work is done by Brad? 
Significant figures will be evaluated in the question. 
 
 
 

Question 18 
 
It is a known fact that kinetic energy is proportional to the braking distance of a car. In light of 
this fact, many municipalities have reduced the speed limit in residential areas from 50 km/h to 
40 km/h. 
 
You wish to show scientifically that a decrease of 10 km/h would considerably reduce the kinetic 
energy and possible damage caused by a moving vehicle.  
 
The averaged-sized car has a mass of 1500 kg. 
 
What is the difference in kinetic energy between an average-sized car travelling at 
50 km/h and one travelling at 40 km/h? 
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Question 19 
 
As part of your final practical examination in Environmental Science and Technology class, you 
are asked to assemble a solenoid and mount the coiled component vertically on a wall with tape 
as seen in the diagram below. An iron nail is inserted into the solenoid and rests on a metallic 
bar. 
 

Side View 
 

 
 
 
In your Answer Booklet, 
 
a) Explain what happens when the switch is turned on. 
 
b) Explain what happens when the switch is then turned off. 
 
c) Suggest one way of increasing the electromagnetic field. 
 
d) Give an example of how this solenoid can be used in everyday life. 

Iron Nail 

Metallic Bar mounted on wall 
(produces distinct sound) 

Metallic Bar mounted on wall 
(produces distinct sound) 
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Question 20 
 
The wastewater treatment plant in Rivière-des-Prairies is one of the largest in North America. It 
treats 7.6 million cubic metres of wastewater per day, which represents the water used by two 
million people and 4000 companies. 
 
The diagram below represents a facility used to perform the primary (physical) treatment of 
wastewater at the plant in Rivière-des-Prairies. 
 
 

Primary Treatment of Wastewater 
 

 
 
 
The table below lists the treatment processes, in no particular order. 
 
 

Treatment Processes 

Removal of sand and grit in a degritter 

Transfer of wastewater into the secondary treatment unit 

Screening wastewater for large pieces 

Collecting organic matter in a tank in order for it to be removed 

 
 
Match the numbers on the diagram with the correct description of the process they 
represent. 
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Appendix 1 

FORMULAS 

V

m
C   

C: concentration 
m: mass 
V: volume 

EW Δ  
W: work 

E: variation in energy 

    

RIV   

V: potential difference 
R: resistance 
I: electric current 

intensity 

dFW Δ  
W:  work 
F: force 

d:  distance travelled 

    

...21eq  RRR  Req: equivalent resistance mgF g  

Fg: gravitational force 
m: mass 
g: gravitational field 

intensity 

    

...
111

21eq


RRR

 Req: equivalent resistance mghE p  

Ep: gravitational 
potential energy 

m: mass 
g: gravitational field 

intensity 
h: height 

    

tPE Δ  
E: energy consumed 
P: power 

t: change in time 

2
k

2

1
mvE   

Ek: kinetic energy 
m: mass 
v: velocity 

    

VIP   

P: power 
V: potential difference 
I: electric current 

intensity 

TmcQ Δ  

Q: quantity of heat 
m: mass 
c: specific heat 

capacity 

T: change in 
temperature 

    

2

21
e

r

qkq
F   

Fe: electrical force 
k: Coulomb’s constant 
q: charge of particle 
r: distance between two 

particles 
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Appendix 2 

QUANTITIES 

NAME SYMBOL VALUE 

Coulomb’s constant k 
2

2
9

C

Nm
109   

Gravitational field intensity on earth g 9.8 N/kg 

Specific heat capacity for water c CgJ19.4   

 
 
 
 
 
 

Appendix 3 
Resistor Colour Code Chart 

 

Colour Black Brown Red Orange Yellow Green Blue Purple Grey White 

Digit 0 1 2 3 4 5 6 7 8 9 

Multiplier 100 101 102 103 104 105 106 107 108 109 

Tolerance: gold  5%, silver  10%, black  20% 
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Appendix 4 

 
 


