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1. The following shows the Rutherford-Bohr model of an atom. C o )2 )g) %)z
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a) What is the name of the group this element belongs to?
Aikaline @irth  madals.

b) To what period does this element belong?
Pericol 4.

K ), )e),

* Itisanonmetal (chionae)
* Its outermost energy level has seven electrons.
» Itisusedto purify and disinfect water.

What is the name of the group this element belongs to? .

4. Which of the following are ions? Explain your answer.

a) Na CI eunet Mo eecouge trey both  fog- O Grineok  eteciny
b) it > protors,

c) Mg*

d) K



Lewis notation A
5. Refer to your periodic table.

a) Determine the number of valence electrons each of the elements has.
b) Draw the Lewis diagram.

¢) Name the chemical group (family) to which the element belongs (example: alkali metals,
alkaline-earth metals, halogens or inert gases)
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Chemical changes
Combustion
6. What are three necessary conditions for combustion to take place?
1) ignikon e puredua e
2) fuel
3) oz o,%-ﬂn%



7. Which part of the fire triangle is involved in each of the following situations? Explain your
answers,

a) The carbon dioxide (CO:) gas that comes out of an extinguisher is a powerful spray that puts oyt
small paper fires by scattering the pieces of material involved,
OXiCliZing  ogent  BECOUUC i+ imvolves Coy,

b)  CO,from an extinguisher has a cooling effect as it comes out of the extinguisher at q
temperature of - 78°C,

Ignihon Kmpe{adbut' PUCUFEC i+ Cools e fre.

c) During a forest fire, firefighters begin clear-cutting a threatened areq, They cut a 50-m-wide
streich of forest a few kilometres ahead of the fire.
fuel feccuuge ik S im e Hhceotene oo,

d) A fire blanket can smother q fire,

SHNZING  agenk DECouge Hng blo.nker s teking, e PGern ey
8O Hne bl ke by T forihing g

Law of Conservation of mass

8. Balance the following equations and then draw diagrams of the molecules in the chemical
reactions.

a) N: +%H, >7%NH,
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9. In a small lake affected by acid rain on Grand Island, 73 Kg of hydrochloric acid (HCY) reacted
with calcium carbonate (CaCOs) to produce 111 kg of calcium chloride (CaClz), 18 kg of water
(H;0) and 44 kg of carbon dioxide (CO,).The balanced equation for a particular chemical reaction
is:

2HCl ¢+ CaCO; - CaCl, + HO0 + CO2
73 Y 1P A4

What mass of calcium carbonate was needed to neutralize the small lake?

100K,

10. In the lab, you react 8.5 g of NaNO, with 9.8 g of H,50, . You obtain 120 g of

NaHSO, and a certain quantity of HNO,. What is this quantity of HNO,?
NaNoy + H504 7 NaH>0 THNe,
9'35 G :8@ l'Z.OC_«‘)

H Nc;%: G .%g

11. The reaction caused by the burning of butane in air is represented by the following equation:
2CH @ 130,, - 8CO,, *+ 10 HOq * Energy
2% 8 asq
During a laboratory experiment, you reacted 29 g of butane (C,H,,) in the presence of oxygen
(O,). You observed that 88 g of carbon dioxide (CO,) and 45 g of water vapour (H,0) form.
What mass of oxygen gas (O,) did you use in this experiment?
Oy = 1049,

Electricity and electromagnetism
Electric charge

12. Will the following atoms be positively or negatively charged? Explain your answers.
a) .an atom containing 12 protons and 10 electrons E\?:“"‘r‘ﬂ {bﬁpfr%%
elethrs.

ini oaMvely chh c
b) an atom containing 8 protons and 10 electrons rageltay o % e

muor-€ elechund  thean
podons.



Static electricity

13. Five spheres ( A to E) carry an electric cha
charge of of the other spheres?

A

® 00
B A ¢
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rge. If A carries a positive charge, what is the
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+ - + - .
_Sphere - | Charge on the. sphere
B -+
C -—
b |-
E —_—

14. An ebonite rubbed on a piece of fur becomes negatively-

transfer of charges when the ebonite rod is in contact

charged. Draw a diagram to show the

with the fur,
Before Rubbing During Rubbing After Rubbing
- = * - 4+ - rasan +
T F - B =] .
2 bonih bnrs
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15, The charged spheres, A and B, are suspended from a wire

a) What is the polarity (charge) of each sphere?

Sphere A : positive

Sphere B: _negahve

b) Would the spheres attract or repel?

CtH'ra_d. .

bé




Electrical Engineering
Power Supply, Conduction, insulation, protection, control and transformation of energy

16. What is the electrical function of the following components of an electrical circuit?
Choice of answers: Conduction, Insuiation, protection, power supply, control, transformation of
energy.
Q) a wire Conchuchon

b) a bulb Aonsborm afon  oFf enc cuy
c)abattery powver supply
d) a generator porver Suppky

e) a heating element _pcoicchon

f) a door bell _icons forntt won of enugg
g) the plastic on a wire _inguiahon

h) the circuit breaker Prodedion

i) a push-button switch conio|

17. Refer to the diagram of a doorbell and indicate the four electrical functions in the boxes
supplied.

Function: :
‘.»’-““A. 0@#’“

v

Function:

e’

Funcnon:
condichun

18. Give two examples of protective devices.
fuse | beecuxer

19. What four factors affect the electrical conductivity of a wire? Explain.
Ren v WAE S shord loeses (ess enengy

fok ; loptes (el -em-ew
coledl poncluets  letdter
coppiry BEHG consluchoh.

20. What is the function of a switch?
To wndol +ne ekediriciy N Ok Crowik.




Ohm's Law

V=RI R - resistance (measured in chms - ) _
V - voltage or potential difference (measured in volts - V) AN

I - current intensity (measured in amps - A)

21. A flashlight has a power source of 3.0 V and operates with a current of 0.20A, What is the
resistance in the circuit?
R= V{i
R: 3 1020
R= 15 (1

22. A circuit has a resistance of 27 Q and draws a current of 4.4 A. What is the voltage in the
circuit?

AVE|
N e 271% 40X
N VBV

23. An MP3 player uses a current of 2.0 A and has an internal resistance of 3.0 Q. How many 1.5V

batteries are required?
v R

Jr 2.03%.0

Ve 1S

s A oottt es

24. Your younger brother's computer game console does not work anymore. You decide to open it up
to fix it and notice that the resistor must be replaced. You know that when the console operates
with a 9-V battery, the current intensity is 1.2 A. What is the value of the resistor to be

replaced?
fz =~y

R.= 4 /l.'l
[ 4 —1.9 A

25. Apples are best stored at 0°C with 90% relative humidity and some air circulation. Warmer
temperatures will cause apples to age faster and low humidity can cause excessive shriveling.
Some apple orchards have refrigerated sheds to store apples that will be distributed at a later
date. The refrigeration unit runs on a 240 V generator and requires a current of 15 A. Determine
the resistance of the refrigeration unit.
k= VY,

K=Z4a0/t5
Ros 16 L



Electrical Circuits
26. Draw a circuit diagram to represent each of the situations described.

a) apower supply, two resistors (A and B) in series, an ammeter to measure the current in the
circuit and a voltmeter fo measure the voltage across resistor B,

b) a power supply, two light bulbs (A and B) in parallel, a switch that will turn off light bulb B, an
ammeter to measure the current in the entire circuit and a voltmeter to measure potential
difference across light bufb A,

e,

27. A bakery would like to install two ovens that will be powered by a single generator. The criteria
for the electrical circuit for the ovens are listed below:
¢ The ovens must be on the same circuit

* The ovens must be able to work independently from one another
* For safety reasons, the circuit must have a safety switch that stops the operation of both ovens
when open,

Draw a circuit diagram to show the two ovens connected to the generator with the safety switch

open. :

i

28. Certain substances (conductors) allow electricity to travel through them, while others
(insulators) do not allow electricity to travel through them. For each substance listed below,
identify it as a conductor (C) or an insulator (I).

Copper < 4 Wood \
Plastic e 5. Silver _c
Ceramic b 6. Rubber 4



29. How is alternating current (AC) different from direct current (DC)?
cheierech it cwrrend | imy whi cln € Chvomr Cre Cor\'h‘f‘lu.ou..zlg
MOVIrKy ¥re some olirection .

Reiationship between power and electrical energy A &
E = PAt KRN _
P=VI

30. A toaster has an electrical power of 970 W. if it used for two and a half minutes, what amount
of energy does thai represent? Give your answer in joules and kWh.

£- P ANOW fl000> 0.8 K
l:j:cl—low,]‘ﬁ'o l%féO{GO’O-O‘q‘“‘E
€< Mg o000 T = rt

€ 50.‘1‘7'0-*16
€ o r0oa KR

31. The energy consumption for four 40" LCD big screen televisions is listed in the table below as
well as the time the televisions were in operation. Based on the information below, determine
which model of television consumes the Jeast power,

] Feonsumed (kwh) perationihours)
: ] i L T 3.6... i y f,ii{:;gwh
2 32 5 o064 w.. )
3 30 6 St
4 2-4 3 0% Kwy

I Moclel 2, l




32. The local bakery uses fresh blueberries to make pies. Two ovens were used to bake the pies;
Oven A: The oven is connected to a 220 V wall outlet that draws a current of 14 A, It took 1 hour

to bake the pies in Oven A

Oven B: Tt took 2 hours to bake the pies in a 2400 W oven. The bakery would like to become
more environmentally friendly by consuming less energy.

Which oven should the bakery use in order to be more environmentally friendly? Justify your

answer.
M]————-A : _Q_W.__\__B—-—_" QL A g . lpeiter
(23S | E-fP-% choi Co D CaaafC o
P:220: 4 - [v] (ALY £
P=Zog0n E 2400, 129 5 S
-0t E;\"‘"Z?,OIQQO

Electromagnetism
Magnetic field of a live wire

33. Which of the illustrations below, is an accurate representation of the magnetic field of a live
wire. Explain your answer.

Berowuge i+
A vorks  rvidh
fi’c‘)tvu}
L oungl +

Forces of attraction and repuision

34, Draw the direction of the magnetic field around the magnets and determine if an attraction or

repulsion will occur.
°IN SEIN. s s
£ A TP N ,-




35. The following diagram shows a bar magnet and four compasses. Which compass shows the

needle pointing in the correct direction?
Compass 2

Compass ]

Compass 4

36 The following diagram sha

WS & compass placed over a conducting wire. Electricity is
flowing through this wire.

Compagsg

)

Which of the followi
for this situation?

&)

Tran ation of Ene

ng compasses shows the needie pointing in the correct direction

Energy Efficiency

Energy Efficiency = Amount of useful ener x 100
Amount of energy consumed

37. A refrigeration unit consumes 16 500 000 J of energy when in use. It uses 9 275 000 J to cool
the air in the storage shed. What is the energy efficiency of the refrigeration unit?

a 1715 oo ((06‘) .56 .2
e w30 oo \/




38. A machine has an energy efficiency of 35 percent. What amount of energy must this machine
consume to provide 68 kWh of useful energy?

¢ = 194,28 il .

8% . 2% © too

The_Technological World

Mechanical Engineering
Characteristics of mechanical links and guiding contiols

39, The drawing below indicates three links. Circle the appropriate characteristics of each link.
Name the type of guiding between the chassis and the drive shaft.

Characteristics of the fink between Characteristics of the link between
the tread and the wheel the chassis and the drive shaft
‘Qirect irect : t
tovable ova
iff Flexible Flexsn
etc Farial Partial
COA AT 1T ¥ =5 A
Characteristics of the link between
the hook and the post
Indirect
Not removable
Flexible
Partiaj

40, The following are diagrams of different mechanisms.
Which of these mechanisms makes the driven component rotate in the same direction as the

driver component?

Mechanism 3 Mechanism 4



41. Identify the motion transmission systems and state whether or not they are reversible,

€)

- e) : |
FrORO I, 80

b) womA © d) meis
VWO A P
e, Jer Oﬂo

42. Identify the following motion transformation systems and state whether or not they are

reversible.
QCr€vy qeaf,ﬂ.v Qa-ﬂ)k: Coryah Fir"\l‘m’ w
a) SCrew GUAS ) No c) e) - ’
Com  ondk Gllones , ap Slidke - Cr @k, s

R ?
k

43. A diagram of a cider press is shown below.

a) Identify the type of guiding control circled in the illustration above. Explain your answer.
haical becauge i+ is anrflochonel ona votoch onal,

b) Identify and justify the type of motion system in the cider press,
SCren  geG”



Speed Changes
44, Determine the speed ratio for each of the following motion transmission systems and state
whether the speed is increased, decreased or not changed.

a) <}

D
'_‘3’-—_ S c}-ecre%%
DRIVER v ¥
40 Z increasech

b) d)

DRiveR
1o | 0.2 increafed

S0

45, Bushel baskets used to carry apples are available in wood, plastic or aluminum. Each of these
materials has certain advantages and disadvantages. Which of these materials do you think will
be best for the production of bushels? Explain the advantages and disadvantages of the chosen
material based on the scientific aspects of the material, considering both the mechanical
constraints and the material’s properties.

Choice of material: N oodl

" | Advamtages [ 7" - Disodvamtages' = . -
- light - e e 08 P Ticulous kj i £
~-low CeR¥ et '

- 4o ugh . - : Blorvm o
- el iy Shupect Cnal CASICr s bitel Lignt, Cowdeh Bt blonvn oy +

gt fug o ro E&fw.ﬁﬁ-‘ﬂf:} ~vined .

- Ineur o, €S NE O

properhies. hordiness
CON S Cints ! compﬁes&im.




46. You have considered replacing the broken plate in your doorbell. Some mechanical constraints
and properties are listed below. Refer to the diagram of the doorbell and the chart below,

Mechanical Constraints
Shearing
Compression
Deflection
Torsion

Tension . Push
Buiton !

Ductility

Hardness
Elosticity
Malleability

Resilience

a) To what mechanical constraint is the

plate subjected when someone rings the doorbell?
Compres2ion -

b) Name a mechanical property that the plate must have. Describe the property.
hovchnes, e madenod g sHEC.

47. What can one do to prevent the corrosion of metals?
Rust proot prordond +#o cleloey dine T CHgen

Properties of Solutions

Concentration (g/L,%,and ppm) Formule C= m/V

48. A pitcher containing 2000 mi of iced tea contains 30 g of sugar. What is the sugar concentration
of this solution in grams per liter?

209

20eOml 100000

T 1S, CtOpm

49. A variety of orange juice contains 25 g of carbohydrates per 250-mL serving. What is the
concentration of carbohydrates in % m/V?



50. Which of the following is the most concentrated solution?

1 4% m/V S Y
2 2 g/100 ml
3 59/l
4 10000mg/1500 ml
P /1000 ¢ (Gey
l= & 3 e,
loo 1 0000 ‘dro_:;o" ,;;.c;omu
* 40, 000 ppmn = SVOCPP

27 2

—_——

1O0 ¢ mon OO0 =19 =

300

= bl PP
2w o P s g¢c .

1 CLA000

51. Synthetic fertilizers are used in the garden. We dissolve 0.1 g of fertilizer in 100 ml of water to
make a solution. Calculate , in ppm, the concentration of this solution.

oy,
[FaTid gl eRwled

O L

xﬁlOOOﬁmx

52. City regulations state that swimming pools must be closed when the concentration of free
avaiiable residual chiorine in water is less then 0.3 ppm or greater than 5 ppm.
The table below lists the concentrations of free available residual chiorine in water samples taken
from four swimming pools. Which two of these pools has water has water that complies with

these regulations?

* Swimming | Concentration of free available residug) chlorine-
1 0.00002% (m/V) 7<
2 0.0004% (m/V) /
3 0.0004 g/L /
4 0.0058 g/L ?4
Electrolytes

o Gﬂ—PWﬂ
~ e.0 -
'ngﬂ” OO0

TR A x ppm

Wi 1 G en o

©:oo0% G Aeem,

p O | (2 O er ™

O oS8 <%

=

t Gore - 1000w




53. Which of the following solution(s) contain electrolytes? Explain your choice.
s ot Bléetrical goridefivity . |« o luohors | y 2 ondk 4 ot coun
e eyt they Cue  Concluchag Clechiomy,

S tesy R
Dim light
Strong light
No light
Strong light ]

54. Two compounds found in fertilizer are potassium oxide, K;O and phosphorous pentoxide, P,0s
Which of these two compounds forms an electrolytic solution in water? Justify your answer.

K20 be i+ s o
Soth < Nrv-mmetad el o refoud  bviich fu‘”_. e ey,

TO oot ey bvcter Coeluecter -efﬂi‘.ffic(,‘l,’

pH Scale

55. Identify the substances listed as acidic, basic or neytral.
. Substance . | pH . [ Acidic, Basic or Neutral

- Egg white 76 |bhogic

Lime water 120 |basic

Maple syrup 6.7 |oca

Vinegar 22 |acig

Dissolved baking soda 83 |exsic

Distilled water 70 |nauwed
Peas 58 |acidic

a) Which substance is the strongest base?
litne  mader

b) Which substance is the strongest acid?
Vingew

56. Classify the following substances by type of electrolyte (acid, base or salt),
a) MgCl, sout
b) H.50, ocick
c) Mg(OH), bex
d) HNO; owick
e) KF >ot-

Acid-base neutraiization reactions



57. Write a word equation, using the words below, to represent a neutralization reaction.

Words to use: . Salt Base Acid Water
ociek Hoo b€ —# Sond + et

58. One way to neutralize soil is to cover it with lime, (Ca(OH),, The following table lists the pH

values of three different soils.
St L pH |
A 8
B 7
c 6

Which soil, A, B or C, needs to be covered with lime to neutralize it? Justify your answer,
¢ becouwse i+ 1S cun oncick

59. Bodies of water tend to die from acid rain that flows into them. A technique called liming is used
to neutralize a body of water over the short term,

@) What is the effect of liming on the pH of the water in this lake? Does it increase or

decrease?
T4s pH  incecdel wp o T

b) What would be the final pH value if the water in this lake was completely neutralized?
i

Energy resources

60. An environmental group has asked a company to consider using electricity from renewable energy
resources. These energy resources can be found in the lithosphere, hydrosphere and
atmosphere. Give an example of an energy resource used to generate electricity for each of the
lithosphere, hydrosphere and atmosphere.

Lithosphere o othec mal.
Hydrosphere hajoco Rlechricity
Atmosphere inch

61, Fiil in the table below. /



Hydroelectric energy
Fossil energy
Wind energy
Tidal energy

Geothermal energy
Solar energy

The Earth and Space

Distinction between heat and temperature
62. How is heat different from temperature?

Heor s o '
“ % e nstee of dhermn g €ENEfY brhn een
AL lereny Percures,

ooter @n i At . T i
08 porhoies op o SLCQSLMQ, € He mmewrure of five c(eg,-—et, o f &gl feehton

Space - Earth-Moon System

63. In the diagram below, the doted circle represents the moon's orbit around the Earth.

1) Draw the symbol  on the dotted circle to indicate the two (2) points in the orbit where the
moon causes the high tides in Ungava Bay. The position of this bay is denoted by the symbol

2) Write the letter L-on the Earth to indicate the two (2) points where the tides are low at the
same time as the tide is high in Ungava Bay.

In the diagram below, the dotted line represents the moon's orbit around the Earth,

64. Indicate whether the following descriptions apply to heat or temperature. /



a) A fire in the fireplace heats every room in the house___hsat
b) Tomorrow, the weather forecast calls for a high of 22 °C. Jemnperahact

¢) The weather calls for the arrival of a cold air current. A por aiacsy,

Hydrosphere
Catchment area

65. What is a catchment area (watershed)?

66. Name three types of human activity that can cause an impact on the waterways in a catchment

area (watershed).
o domy, Webln g e luprernemt  gungh. (et gncuciiuce |

Salinity
67. What is salinity?
Mt poneo Sure of S m oy of sedlE ohBolvegh im0 g Graiel

68. Which is denser: distilled water, lake water or ocean water? Explain.
Qeecen okl Iaeoud T heer 5 ripep Sakb.

Oceanic circulation

69. What causes surface ocean currents?
oun OUen. INhere  pine  inodts olicunf o

70. What causes subsurface ocean currents?

themioheding  ciccetadkon .

71. Which is denser, cold water or warm water?
colgh  wader

72. How is oceanic circulation important in regulating global climate?

Dettun crrmts mave e Gl in G CRedouin  CUIECT o |
€ dveqg diclh 1 S, youna edrent WOk Ge 40U g conoh

Coted  Cturent’ oSl G s colel,



6Glaciers and ice floe
73. What is the major difference between an ice floe and a glacier?

& @lacm is a Mas OF 1t on IAndk ol 1§ Qurmoct
by Tomp®HA Shon punpl ool e fioe 5

AN Nl e ARt Clnd focuin l::@f'@&,ﬁ/g On

74. What two effects do the melting of glaciers and ice floes have on Earth?
Sl Mhemphadine ‘Cire echipn.

Atmogphere
. 6reenhouse Effect

75. What is the greenhouse effect?

Nedugedl paocess et aliornvt e aeeidin fo refcon
Some of Mg heot  (F receivel Lona e Tun,

76. Name four greenhouse gases that are found in the Earth's atmosphere,

— WO v oA
- Clurha  okioaokg
~rethcung

= Nveus evidle,

77. Name two causes of the intensification of the greenhouse effect.
SUArpAS of €Oy N0, C i 4 onol Crta-

78. Describe a consequence of a higher concentration of greenhouse gases in the atmosphere,
- abnoranal Cluonade Ch

—relie RErmMe R oSt uhich aaia.quo.ncgj veae fechon |, COUASCS ‘cibcd_jha EXShegu k!
cerdonin _Iptt‘it‘ﬁ relecses hso Moach O, #

- meltf prmadrost Ondk ek @ ESlont clorvm Hrernpholing tircudechon | -
i Gire)  infeSruchace .

Air mass
79. An air mass that originated from the Caribbean lies over Quebec, while a fast-moving air mass
from the far north is heading down towards it. Explains what happens when the air mass from
the far north meets the air mass from the Caribbean. In your explanation, discuss the various
phenomena involved,

Coniges a.dCloMS_, %""0"1‘3 -@r\oc&%h ‘o ouule -FIOOCLS, ‘&mc.“lld-@f’ Uproct
WEes, shotter Nareloing ot P roels off ivindorus

™~



80. The weather forecast for the next week states that a cold Northeast wind has moved off the
coast of New Brunswick, originating from the North Pole. Over the next few days, an air mass
will be moving in off the coast of Jamaica towards the Monteregie region of Quebec. Explain
what will happen when the two air masses meet. Your explanation must include the various
phenomena involved,

(I.fo Jgﬂ i Css ‘;;’QC:O“": they nilt eet onct proclua
MASS (S pverin M un b i€ e cur
Yo ' A I VETY B TS

Atmospheric circulation )

81. What causes winds to blow?
The o rement  of pne pas + cler

82. Cyclist A leaves Montreal for Quebec while at the same time, Cyclist B of equal ability leaves
Quebec from Montreal. If a high pressure system is hanging over Quebec, and a low pressure

system is hanging over Montreal, which cyclist A or B will be first to arrive at his destination.
Explain your answer.

Cyclist B  becor s the  inad Ll Story  cyclish A

Cyclone and anticyclone

83. What happens to the density of air as it is warmed up in the atmosphere?Explain.

Thwe pPorhitkl prove Clo e togy Cemer Comed e o(e"r\r‘.‘_‘d ot Co s
higher.

/6) 84, What happens to the density of air as it is cocled in the atmosphere?Explain.

The  porkictes ore  prore  Spreasl o fo bhe Presruae  temdr
fo- Lol

85. What do you call an area of atmospheric circulation surrounding an area of high pressure?

ppACy ctong

86. What do you call an area of atmospheric circulation surrounding an area of low pressure?

oke,yr €K1 o N

87. What type of weather do you expect in an area of high presure. Explain.
wandy  eunek clotrolsy.

88. What type of weather do you expect in an area of low pressure? Explain.
clecur £ k-.j cungl Fetendg -



Lithosphere

Minerals

8/9. What is the difference between a mineral and an ore?

/ o~ Ore QA rock todeun g O mi nercud b Midin3 PYerA ol ounel
! O by nerod & g Laf; ol ""ho"ﬁ i € St s QA Cch(y oo Grget CM\F‘!"‘-“‘.M
gl propacicer,

90. Look at the illustration opposite.

Name each of the soil layers,

OfGeani ¢ mnatier "

o Pt / ?

Skt it —————————

. o 0 Bl d
Frognauaitd porent m o —
QAGIHA N poas et k.

)( 91. At the student horticulturists’ market, they are selling 25-L bags of soil labs
Which soil layer is removed to fill these bags? Explain your answer.
fregru tfeoh DLuet sock  conel e (ler eol PosTnd vk,

92. What is permafrost?
Fozen ice, cnoer 0°¢ gurat dhond hov been Fuven Rr oo 2 Yeos

93. What is a consequence of a rise in temperature in the permafrost?
(RIS mt“-‘ which il wWOrEfe, SIOM "\lc‘-("hifﬁ__

Carbon cycle

94. Fill in the blanks with the following words: RespiraHth, -phetesynthesis, ingestion,
decomposition of wastes, fhiomuﬁmﬂmdmw—Mfom.
a) Plants capture carbon dioxide and transform it into glucose by the process called
_pﬂ_n_tbs_gdr\%ri(‘
b) Living organisms return the carbon they have ingested to the atmosphere by breathing out carbon

dioxide in a process called ReSpirn 4 an

¢) The rest of the carbon from living organisms is eliminated as waste and broken down by
LCOM o0 RerS

d) Carbon dioxide dissolved in water reacts with water and then with caicium to become calcium
carbonate which gradually forms the _she(is and __Skefiets of
marine organisms.




e) The carbon in dead animals sometimes changes into _fassil
[2VDY .1 such as coal, gas or oil in a process that takes millions of years.

f) Animals eat plants to get the carbon they need to grow. m@z&w

Nitrogen cycle

95. Fill in the blanks with the following words: Nitrification, pmtm{. dernitrification,
decomposition of wastes, nitrogen absorption, nitrogenfiXation, TitTutes, censumers,
rdecompusers.

a) Nitrogen is essenirial in the formation of pco4tin & and DNA.

b) Since atmospheric nitrogen cannot be used by living organisms, bacteria first change it into ammonia
in a process called _ r\jb\)%\r.—. Axgtion -

c) Bacteria also oxidize ammonium to form nitrites in a process called _~v i Arech on

d) Other bacteria oxidize nitrites into _h yecuef

e) __(onyumtrl get the nitrogen they need by eating producers.

f) _decomporad break down the nitrogen-containing substances in plant and animal waste.
They produce ammonia which dissolves and forms ammonium.

g) Certain bacteria convert nitrates into atmospheric nitrogen in a process called _dend~A cchoy .

Climate zone
Factors that influence the distribution of biomes
96. What are biomes?

: . f . )
gtorms e ‘aa;é’d[gé e one O‘C@J’.‘f‘c O i dlistinc e
NGA, vl CRH VO @ O Ty |

Terresirial Biomes

97. Which terrestrial biome has the most biodiversity? Explain.
Tropiced foett becauge He Climgude ool Sait g ., .
Sena, fne 6ioou«crf'-~.kj o fHith, rece snitmnaels wi!{Mﬁf‘i&‘.ﬁ féaﬂ 1’::&:%{:;&.”
gty
98. Which terrestrial biome has the least biodiversity? Explain.
de s RA@mEt M Hemperadure i€ net Switakic Rr posh S inaalds

99. Which terresirial biome is the most at risk from climate change? Explain. s
The oark1C Jundie beCawsd & 1S armiag Ly i a5 fedr o /
gjl&)bﬁl\ wa.(mm.t).



Marine Biomes

100. How is a freshwater biome different than a marine biome?
Moing biomes o€ soutt rveder Gt Lechevader 436 mep
Ae net  onted,  geds -

10L. Name three different types of freshwater biomes,
1 okees, NS | hretiomels

102. Name three different Types of marine biomes.
Lo &, orans and s and Coroy reekr

The Living Worid
Study of populations

Population Size and population density

103. You want to find out the size of a daisy population in a field of 10 000m” so you count the
average number of daisies in two-square meter (2m?) quadrants. You determine that there is an

average of five daisies per quadrant. What- is the size of the population of daisies?
/ ) 2000,%
5 .
104. In a 500 000 km? African wildlife park, there are 20 000 giraffes. What is the density of

giraffes per km?

20 Opo . U.04 g:ro.'fﬁg[!(m.
sSHO 000

105. Last year, 24 deer were captured and marked in an effort to determine the size of the deer
population living in the park. This year, in this same rectangular area measuring 12,85 km by 3.5
km, a second group of deer was captured and of the 27 deer captured, 18 were already marked.

Calculate the deer population density in this park,
% - —-—__;:I-__—;__ = 1B animals {rechongee.
Population Distribution
106. Individuals that make up a population are distributed in different ways within the space they
inhabit. Choose whether the following show clumped distribution, uniform distribution or
random distribution.

a) Many fish move around their habitats in schools. _C\
b) Northern gannets give each other minimal territory by spacing their nests at regular intervals.
wni forn
¢) The balsam poplar that grows in Québec is a tree that can reach a height of 35 m. It can
reproduce  asexually, with the result that isolated stands of balsam poplars are often found in
the forest. g cnokenne.




Biological Cycles
107. Associate each of the following with an increase or a decrease in the size of a Québec
population, Support your answer by citing factors that affect population size.

a) The black bear population in Québec experiences a 50-birth boom. At the same time 60

bears cross the border into Ontario.
decrenst Blecauifc mMeorf Blouf tef+ +ham et by |

b) Fish farmers stock a river with salmon fry.
Incregqo e dolel Sadmon -

c) Every spring, Canada geese return to Lac Tranquille.
PN CYE G BRCOUE  mare grest (20

108. The graph opposite represents the biological
cycles of two animal populations in a predator-
prey relationship.

—

a) Which population is the prey?

Populati
! A g opuA ation
; . . . > 3
b) Which population is the predator? 2 Population
B a 8

0 Years
¢) Explain how you arrived at your answers to questions a) and b).
As popullakon A olroes, populahon B alss oAvo@l  beCeuu

preclochyrs “hoive Coder_odl e Aregys et fe crecy
o€ Ceuierc J‘heﬂ et no loodk. (PF] . ' “A

Availability of Resources
109. This year, the deer population has fallen considerably. First, the saplings that deer eat were

ravaged by disease. Weakened by lack of food, the deer became easy prey for wolves. To make
matters worse, heavy snowfall at the end of the year made finding food on the ground more
difficult. Name one abiotic factor and two biotic factors that led to a decline in the deer
population.

abiphC’ Snow

brohe trohvet cobing Cet cnel cgeafe of sephigs



Dynamics of communities
Biodiversity
110. The Addo Elephant National Park serves as a refuge for elephants, buffalos, antelopes and
birds. If the Addo park sheltered 30 percent elephants. 30 percent buffalo, 20 percent
antelopes and 20 percent birds and the neighboring park sheltered 60 percent giraffes, 30
percent eiephants and 10 percent birds, which of the two parks would have the greatest
biodiversity with respect to these species? Explain your answer.
Tre aclolo POk brcumte +re reldive akurclene if mere equacl.
Disturbances
111. Choose whether the following describes a natural or a human disturbance to an ecosystem
a)  The freezing of a lake in the winter _nachicad
b) A voicanic eruption _, ghrel
¢}  Anoil spill at sea hurman
d) A tree struck by lightning_hek.ud
2)  Mining for copper hanain
f) A heat wave in the summer Hunan -

Dynamics of Ecosystems

Trophic Relationships

112. Refer to the following food web and answer the questions associated with it.

Indicate the organisms from the food web that belong to the trophic levels indicated.

" Prodicers [ Firstlevel | | Second-level |- ThrdTevel | Decomposers
..o} - Consumers | - Cohsumers’ ‘| ‘Consumers. | .. .. . .
S (gen C\lg-ﬁ,‘c seo Lwchin alugge | Shrip Govederen
S0 antrmort Zuopimnk-han

Py to plosfChne




113. Refer to the following food web and answer the questions associated with it.

Horeal Forest Food Web - Teacher Sheet

a) Which populations, the songbird or the snowshoe hare, would be the most affected by

deforestation. Explain.
e SnowShoe heor BeCudt el Hhey ecu oot hees

b) Which of the following populations would have a greater effect on primary productivity in the
ecosystem, the extinction of the red fox or the extinction of the brown bat? Explain.
Brown  bot BOCweit  Farce mowloh e e bugs oo ascter
et Wt Hveetf.

Primary Productivity
114. The Earth contains many biomes, including the arctic tundra, the tropical forest, the desert,
the boreal forest and grasslands.

a) Which of these biomes has the greatest primary productivity? Explain.
Mopicad  foresh be coude e had P best enoofieuth
futtyrt G4 prvv Gy pooluek ,ijJ i g bM,M

b) Name four factors that affect primary productivity that make this biome the most productive.
-oment of  light f& - oqceS fo eferhal adntadr

-dmounl o f wole g e dunptrGaae.



115. An ecosystem is composed of water, trees, beavers, ducks, aquatic plants and soil. Which of
these elements are not calculated as part of the biomass? Explain your answer.

Woker becoust pameny poodichviey e ppe o i
OF NN Lo Qenermiey ey 1 pas steccey

Material and Energy Flow

116. A researcher has determined that the temperate forest receives 2000 J of efiergy from soiar
radiation within a specific period of time. The forest is home to a large variety of plants and

animals, forming a complex trophic network. Use this information to answer the following
questions.

a) How do the living organisms at the various trophic levels obtain the energy they need?
8y ewhrry tmeir Preys

b) What happens to the 2000 J of solar energy as it is passed along the food chain? Explain your
answer.,

Ik

U Aelre i( cunel 106G
3

Yré Gl Awee -energy
’:;}'«3"!:5 Yo i@

Y2 B0 Cownfe erergy 0 ey

Chemical Recyeling

117. What is the role of decomposers in the process of chemical recycling?
BWOJ’C\'V\% eloren Of,ﬂMiﬂ C eif-fer

118. What is the role of producers in the process of chemical recycling?

Prodit g incrgepie Ho O Gewni €
Pgtier






