13.

14.
15.

The Living World

Checklist
Describe a given population (density, distribution, biological cycles)
Describe the influence of biotic or abiotic factors on the biological cycles of a population
(natality, mortality, immigration, emigration)
Explain how the availability of resources in the environment affects reproduction and
survival
Deéfine a communiity as a group of populations that interact
Define an ecosystem as the relationships between the individuals in a community and
abiotic factors in the environment
Define the biodiversity of a community as the relative abundance of species it comprises
Explam factors that affect the biodiversity of a given community -
Define a disturbance in a community -
Explain the effects of certain factors that disturb the ecological balance (e.g. human
activity, natural disasters)

- Describe the trophic levels (producers, consumers, decomposers)
- Explain the relationships between the trophic levels of a food web
- Define primary productivity as the quantity of organic matter produced by plants in a

given territory

Explain the effects of certain factors on primary productivity (e. g bees help pollinate
fruit trees, pathogenic microorganisms hinder plant growth)

Describe material and energy flow in an ecosystem )

Describe certain processes underlying chemical recycling (e.g. action of microorganisms
and decomposers, erosion)




Populations

1. To an ecologist, individuals are singular organisms of a given species. For example a
person is a single individual Homo sapiens.
What does the term “population” mean to an ecologist?

4 group of oryonisms of The sume gpecies
bm‘qy in Fhe Sam e p[a,coj U;rh? the Scome Hesosrces.

2. What is the difference between population size and population density?
Pop. Size = total number ot ©ansms In Hhe popelats)

Doy = ber of Oanizms Per unit aree

3 You want to find out the size of a poppy population in a field of 10 000m?, so you count
the average number of poppies in two-square meter (2m?®) quadrants. You determine that
the average number of poppies per quadrant is five.

What is the size of the poppy population in the entire field?

1o 660m? § poppies
T A nYaudats Gy #5090l = 08000 peppin
5 owo ZZWJm‘b

4. The fin whale is the second largest living animal on the planet right now. However it is
endangered and its populations are at risk. In the 1980s scientists tagged 30 fin whales in
the north Atlantic. In 1992, 20 whales were “captured” and examined for tags. Of those
20 whales only one was tagged.

What would the estimated size of the fin whale population in the north Atlantic be?

Hggy b
‘s'awulf,} | tagsobuhale  TotalPap. 2V K3 0w hor 145
Fotal Jop T a0 fzcapf'wé Pop. - 60 Owka(ej
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5. At the Huntsman marine research centre, marine biology students are examining the
health of the periwinkle population (a type of snail). The students have used zonation
research to find that the average population density of the periwinkles is 16 animals per
4m?.

What is the total population size of the periwinkles across the 170 000 000 m>
coastline of the Bay of Fundy?

16 per:‘v'fhu s

—T x |70 000 03013 = (45 oy ge0
Tofl Pop. = 650 000 600 perhvinble,

or
6.% xl0 d Pgr?w?ﬂé[fs

6. Captain Zack Marrow is terrified of earthworms. Unfortunately, his old buddy Jack has
given him a 0.5m’ jar of dirt for his birthday. The population density of earthworms is 10
worms per cubic-meter of dirt.

How many worms are in Captain Zack Marrow’s jar?

10(‘»«-01'1»«5)c @'6‘”‘3 - ; Weorms
3

Im

7. In a 500 000 km® African wildlife park, there are 20 000 giraffes.
What is the density of giraffes per square-kilometer?

AOQ 900 girafies
Sv0 oo tar * 007 girafles
L~




8. A recent research study in Montreal determined that there are 800 Red Maple trees in
Parc du Mont-Royal. The park covers an area of 200 hectares.
What is the population density of Red Maple trees in Parc du Mont-Royal?

500 Irees e L{ Tﬂa&j per heelove
260 heetores

9. Last year, 24 deer were captured and marked in an effort to determine the size of the deer
population in Nevins Park. This year, a second group of 27 deer were captured. Of these
27, there were 18 marked deer. The park measures 12.85 km by 3.5 km and is a perfect

rectangle.
What is the population density of the deer in Nevins Park?
P@f. [1- B km x ?;S‘k\m = ‘l ‘j_b"p
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10. Populations of organisms will have different distributions depending on the type of
organism and their habitat. For the following populations indicate if the distribution is:
clumped, uniform or random.

Organisms Distribution
Anchovies, a fish that swims around in large groups
called schools. C'l("m pe A

Solitary predators like tigers allow each other equal
territorial spacing to avoid fights and injuries.
The balsam poplar tree can reproduce asexually.
They show up un inconsistent and unusual patterns raon J om

in Quebec’s forests

un rform

Dandelion seeds are spread by the wind, which ; '
changes constantly in the summer months. rch iom
Penguins stick together during cold nesting months [ d
at all times to conserve heat. Clumpe
Fungi secrete poisons that kill rivals that grow too un i 160 rm

close.




11. Many animals travel in groups for protection, these groups have many names: schools of
fish, pod of whales, crash of rhinos, colony of butterflies, business of ferrets, parliament
of owls, unkindness of ravens, murder of crows ete.

What type of distribution does this represent?

C[ump&é Di}ﬁ":"‘»oﬂﬁf@n

12. When we design classrooms or auditoriums with seating we tend to give everyone the
same amount of space for the sake of consistency and faimess. This happens in nature
when organisms compete for resources and defend their territory.

What type of distribution does this represent?

U}’l{_‘pt?l‘m or [uwen iﬁ%ﬁéw'ﬁ‘om

13. Squirrels are an urban rodent that most Canadians are familiar with. They have adapted
to live alongside humans and benefit from our cities and resources. A study of the
LaSalle neighbourhood of Montreal found that the squirrel population of that region
numbered gwef 2 000 individuals in 2011. From 2011 to 2013, 4000 squirrels were born,
1200 died of illness or old age and 800 were killed by traffic. In addition 700 squirrels
emigrated from LaSalle to Lachine and Verdun.

What was the final size of the squirrel population in LaSalle?

000 =
+4 0o )G@Cvﬂ ﬁ"m[?ol%&m - 3300 Sgufvvols
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=% Vuaw
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14. Historical human populations are often studied in the same way that ecologists examine
populations of other organisms. In the mid-1840s neart¥ 8 miilion people lived in Ireland.
The potato blight, a fungus that destroyed the Irish food supply caused widespread
starvation that killed 1.2 million people (1845-1852). An additional 500 000 died of
disease/old age while birth rates declined such that only 150 000 children were born. In
addition, 900 000 Irish men and women emigrated from their homeland seeking a better
life; the number of immigrants to Ireland was insignificant during this time.

What would the human population of Ireland be after the blight, using the
information above?

& mrilron
TS el Tl Bpulfun= 555 pllion paple
FOA5 pprilioe dr
- 0.o mellten £ 55D 900 peop[a

15. Many factors affect the size of a population. These factors can have a range of different
effects depending on the nature of the factor and how significant it is.

a) What do we call a factor that prevents a population from growing or reduces the size of

a population?
L 0 Mf?’-l\nzﬂ 'FGC+61“

b) What do we call factors that result from the actions of other living organisms?

e tc Feclor

c) What are two examples of the factors mentioned in B?

Predaton , Competifon, Prey aveilahiliy,

D:'S’e Col L

d) What is the term for factors that are the result of events that do not involve living

organisms?
Aliglic  Factors

€) What are two examples of the factors mentioned in D?

?H) Water cuarlibility, Sc-é‘ﬂ(/‘aft’; 'f&mP*’M‘fwh sulh’n‘jh‘l‘




16. For the following examples indicate whether the plant or animal population would
increase or a decrease in size.

a) Fifty baby black bears are born in Qucbec. At the same time seventy black bears cross
the border into Ontario. -

A0>60 DtCFCq.sc

b} A rhinoceros population is hunted by poachers for their horns.

Dtbrcesﬁ-

¢) Fish farmers stock a river with salmon fry (immature/young Salmd’n)

(nCrease

d) Forest fires burn down large portions of the black spruce forest.

decrease

e) Cod fishermen off the coast of Newfoundland use massive 2km long drag nets to catch
fish in the Labrador Sea.

cl-comccs €

f) Canada geese return to Lac Tranquille in the spring.

inCrease

g) A massive birth boom (50 000) affects the rabbit population in rural New York but
twenty-thousand young rabbits are killed by foxes.

50000 2ogo | MCVeCse




17. Wapiti are a type of deer; their populations have been studied in Canada for hundreds of
years. Recent years have not been kind to the Wapiti, the saplings they eat have been
destroyed by fungal disease. Furthermore, the lack of food and energy made the Wapiti
easy prey for wolves and hunters alike. The heavy winter snows made for a harsh winter
that killed many more of the deer.

Name one abiotic and one biotic factor that led to a decline in the Wapiti population.

| Biotic

_ (PPY
| run;a.( Uf:‘:: oF ore V{-m'\
Abiotic

afer 3AOY°

| L eavy

I

18. The USA and Canada have both been concerned with invasive species in their freshwater
ecosystems in recent years. The Asian carp is one species that has garered particular
attention among policy makers, researchers and recreational fishers. The Asian carp feeds
on smaller fish and organisms in North American rivers and has no true predators in these
waters; even humans don’t catch them because they aren’t popular as food. Despite not
being a native species, the carp can easily adapt to the pH and temperature of North
American rivers year-round. They are out competing native fish species and taking over
their habitats.

What are TWO biotic and TWO abiotic factors that the Asian carp overcame to
become an invasive fish species in North America?

Biotic
Ne ProJG?‘GBra pre Lotion
oor Ib
Mo com boy[s‘-#ﬁan Comp el tron
Abiotic

t‘) H and ‘f“ﬂ«m[)gqu(,\(,




19.

Communities

Two populations of organisms are — we: -
described by the following graph. The = 5 i ...
two organisms are related to each ﬁ 4
other through a biological cycle. g o
»
°

What type of interaction exists
between species A and B?

20.

21.

?f‘Cy an! Pf‘& iahlo r

A biological cycle is sometimes described as a “Phase-shifted sinusoidal function”. This
means that the wave-like lines are slightly out of sync with one another, the peak of one
graph comes slightly after the peak of the other.

Which organism peaks first in the cycle, the prey or the predator?

The  prey

In this graph, population A represents
the gazelles in an African game
reserve. Population B describes the
lion population on the same reserve.
Based on this biological cycle graph
what would we expect to happen to
population A if the size of
population B were to be reduced?

A Loton A woull tnerese due tv
Feducel pressare [Ifmf%ry feec?>) from
Pfdelw'l(c?rs.




22. Addo Elephant National Park serves as a refuge for elephants, buffalos, antelope and

23

24

birds. As of 2012 Addo park sheltered 30 percent elephants, 30 percent buflalo, 20
percent antelope and 20 percent birds and the Amboseli park sheltered 60 percent
giraffes, 30 percent elephants and 10 percent birds

a) Which of these two parks would have greater species richness?

4llo

G spociests. 3 €0 Ambosel;

b) Which of the two parks has a closer relative abundance of species?

Ambosel;
A-;Laia 6075 4& "ZOJ 5p36!\¢5
33 300 have ¢ mrlor
i’a ‘ 2Zefakive alun lue

¢) Which park has greater biodiversity with respect to these species?

Albo Park, i+ has  greoter prohnes
and  closer relative abwndeasce

. What does species richness mean in ecology?

I”' ‘”f"&lcffs {-, 'Hla numéw- o+ 5,0:61‘3-_5
lctng én an etosy stem

Gfeu‘%tr Pichners = My/w- ic‘l/mﬂt/

. What does relative abundance mean in ecology?

Y. J-c)c,p;lo{“}an ot the CMLPa*oé' Ropalaf‘ma
§7es of Uferant Spectes.

Uoser abundsmce = Wyher brodivariy,,




25. How do species richness and relative abundance relate to biodiversity?

MASpecres Nichness = Hiph biodovenrty
C[cvSe f‘e«[a«ﬁ‘lﬁc qgun&mce = ht‘yﬁ Lf‘ai«‘vefsi'bf

26, Grasslands National Park is a park in the Saskatchewan badlands. Paleontologists
estimate that 73 million years ago it was home to dinosaurs such as: Chasmosaurus,
Edmontosaurus and Tyrannosaurus rex. It has been calculated that Grasslands Park once
held 40% Chasmosaurs, 55% Edmontosaurs and 5% ITyrannosaurus rex. In Alberta,
Dinosaur Provincial Park is estimated to have held 20% Chasmosaurs, 25%
Edmontosaurs, 20% Ankylosaurs, 20% Gallimimus’ and 15% Dromeosaurs,

a) Which of these two parks would have had greater species richness?

Prnosawr  Provtactal Park
Fff)&bc“tb ve 3 '-cor Gmﬁ[unLj

b) Which of the two parks had a closer relative abundance of species?

Posaur Provinca)

g:‘; ;f_g_ fParl
& 5
(5

c¢) Which park had a greater biodiversity with respect to these species?

Dino sceur pmmcm( Parlc has
9*’5”’[" richness anl O(cﬁar relotive obandance.

(ﬂ’tem’lcor(, }'f' /\,aj yﬂ!ai‘tr Lrld(]-"l/cl‘iﬁly




Ecosystem Disturbances
27. Disturbances to ecosystems come in many forms and from many different sources.

State one example of a natural disturbance and one example of a human
disturbance.

Natural Disturbance
l,’ wrricaitt

Human Disturbance

O("{ 5(7"[(

28. Determine whether the following disturbances are of natural or human origin.

Disturbances Human or Natural
The freezing over of a lake or river in the
winter , A/Q .Fu rov !
A volcanic eruption /Va ﬁu o /
An oil spill at sea P{ o N
A tree struck by lightning Ma TLM - /
Open-pit coal mining HM mah
Heat waves in the summer months . /Va ‘Lu ‘o (
A chemical dump from a manufacturing :
plant : P[(A, Mma

29. What are the three factors that determine how significant or important a disturbance is
with respect to how it affects an ecosystem?

" Type (Wior| us. Homen)

2.

Iﬂ+€ﬂ47+y Or M“ﬁ'ﬂ"j\mlc

3
- R
| Yeq u mc/




30.

Winter storms affect the north-eastern United States about once or twice a year causing
some property damage and loss of human life due to road accidents and low
temperatures, the storms sometimes knock over trees due to snow and ice accumulation.
Forest fires occur with similar frequency about 2-3 times a year. However they result in
the loss of many square kilometers of forest and cause hundreds of millions of dollars in
property damage. The forests can take decades to regrow and the smoke released into the
atmosphere accelerates global warming.

Which of these types of disturbances is more significant?

Fcarefﬂ" F;‘rc'j - Simtlor Fregu rhLy both Afafura/
Feres have g f‘ca"‘?f fo 'Leﬂ-sz‘)‘/ and are
m ach more J,a,may.‘ﬁﬁ,

31.

What is the process that restores an ecosystem to its stable state after a disturbance?

EC@ZOJ,‘W( Swecesgion

32.

What is the difference between a forest fire caused by a lightning strike and a forest
fire caused by a lazy camper neglecting to put out their fire?

TI\L li:‘yé'f'hhg 57[7‘1%& I35 « hcl'h"“/ OCturence
while ﬂ\e Co,,mp Fﬁz’,-—'ﬁﬁe 5 Caased

Ly h Uman Mf:‘w"‘ff




Ecosystem Dynamics
33. What does the biomass in an ecosystem represent?

T/\e -f‘afa/ Mass @‘P el /r"l/f‘ly Organiim;
fa an e C@Syﬁfcm

34, Which of the following are not a part of an urban ecosystem’s biomass:

Trees Foxes Humans Cockroaches

Dandelions Racoons Pigeons Buildings
(Telephone Wires ) Rats Worms Mushrooms

35. Which of the following are not a part of a jungle ecosystem’s biomass:

Trees Panthers Jungle Wolves

Giant Cockroaches Birds of Paradise
Lemurs Gorillas ( Human Ruins )

36. Which of the following are not a part of a river ecosystem’s biomass:
Algae Fish Fry (baby fish) Shrimp
Reeds @ Ducks

Fish Bears Frogs

37. What does the term chemical recycling mean in the context of an ecosystem?

The matier In an 66055/{7[6541 rs Pewsed. TF Cycles
between living ani hon Lo Forms through

Pﬂ:!wwrj qn/tl éo&mﬂlp o5crs




38

39

40

41

42

. What role do decomposers play with respect to chemical recycling?

T’\&}/ convert Organic matter rato fnerschrc
wLct fer.

. What role do producers play with respect to chemical recycling?

Pm Jacars Cen vert (‘n,a?gam‘c m C&Hﬂ'/‘

o O rganic C/awhy) pcotter.

. What is primary productivity in an ecosystem; how does it relate to biomass?

Ltis the gmount of 'new” blomass made
Ly e produces.

. Which types of organisms are responsible for primary productivity in an ecosystem?

Pf‘giu&&@ SW[‘ o5 ]’7[0’”(5 ani QRlgat

. Which organisms are responsible for primary productivity in terrestrial ecosystems?

Plots




Use the marine food web below to answer questions 43-45

Baleen Whales

Toothed Whales

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

Fish

T@oﬁgl

cl/ha[fj

Producers Primary Secondary Tertiary (Level 3)
Consumers Consumers Consumers
/H 1Cerlf Frsh Toolhed
gotﬁ Ba(zml{/‘m[c) (‘V"“(cs




44. In the 1800s baleen whales were heavily hunted by humans. This dramatically lowered
their populations to 2% of their original size.
a) What would the direct effect of this change be on populations of toothed whales?

7’}\0"!* P@PU[&%MJ)’ WOufé (L&CW% J,a,c Yo
q 1“0& o ;(\@olr

my nﬂlyln" emﬁ meve L4,

b) What type of interaction did the fish and baleen whales have with one another?

Competitioy oven foed
. CKPF” omr[ 4[74 &J

c) Based on ONLY the relationship described in “b”, what would happen to the fisk
population when the baleen whale population fell?

Tt wouwlh tacvesss Jue fo less Compeliton
w heekh I3 & l:‘mt")(f‘/y Lacla

d) What type of interaction did the foothed whales and baleen whales have?

Pr& 6(a+1(0 r, Pr;&;{pr — PM y

45. Which of these events would have an IMMEDIATE effect on primary productivity
of this ecosystem; the extinction of toothed whales or the extinction of algae?

Eghﬁcﬂan Q‘F A gt
1 Le/)/ are The Pmécwm’ of Thy CcosssTem.




Use the terrestrial food web below to answer questions 46 & 47

Grey: Decomposition
Black: Predation

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

Goat

Wolf

Producers Primary Secondary Decomposers
Consumers Consumers
6&:{,55 Ra”i’ 7L Cﬂg’of‘f Fu"fu.)




47. In the 1940s wolves were heavily hunted by humans. This dramatically lowered their
populations to 10% of their original size.
a) What would the direct effect of this change be on populations of coyofes?

J/,]L W@u“ facoegse J,ug 7LO /25«55 C&mpo)(r)(b-
Qver (‘OM: Qs *L\Od?

b) What type of interaction did the rabbit and coyote have with one another?

Drey- Predator  or  Predols,

¢) Based on ONLY the relationship described in “b”, what would happen to the
grass population if the coyote population fell?

Lt woalh decrease; The ruﬁb“‘ﬁpqow’“’(f‘m

woull tace, due Yo (235 Pwéa)(hn from
Cayotes,  this  wowls mean more  laplifs extig

L Jrass. - D“%}rtj 'ﬂtc gross Paf)m‘s;hm

d) What type of interaction did the wolves and coyotes have?

Cwmp&’(*ﬁ@n over Rabyits as tood




Energy Flow

48. What makes the flow of energy in an ecosystem different than the flow of
material/chemicals?

Efﬂﬂ’ﬁy s r‘dja(?v;i ‘/’Lﬂmy/y S oleeor qu//!wé‘;(,f

Eﬂe!y)/ 54 net /‘&q/doll ?VL' {5 lest ’itD '}LlV'enw‘an,

49. Louise has determined that a section of forest in Québec receives 20 000J of energy from
solar radiation within a specific period of time. The forest has a few species of trees and
many smaller plant species as well. Several animals also call the forest home and with the
plants they form a trophic network. Use this information to answer the following
questions.

a) How do the living organisms at the producer, consumer and decomposer levels
obtain the energy they need to survive and grow?

Producer: ﬂtg‘(fcj SaLar ehaljy quJ "}'[&M‘Gﬂ'ﬂﬂf
Tf' M{b OL&M'?G/ encergy b;/ Phoﬁ’iyﬂﬂvﬁs-

Consumer: -~

.Lﬂ\’es‘{’ fmzfucrs or -oﬂ&!- Consumery
Qné &1‘7&4-” '}4?(:‘ 'pﬂ/ C&W'\m/ enet’y bf bfpffcbj‘fdﬂ

| Decomposer: D}j,,'f’ wa{F e and A;‘h‘?'fu; +o pro dagy
E}ptcm.-‘mlr ehersy 5? r_‘;sp:‘ral(i‘vﬂ or "Permc-v'[‘a‘f}m,

b) What happens to the 20 000J of solar energy as it is passed along the food chain?

Pcﬂ(‘f:‘@ﬂj of ifore lest as heat amf
He tmpunt possed botween lovely 9oes down,

50. What happens to the organic matter in the ecosystem as it is passed along the food
chain?

dﬂ[ by wsed .1)7/ led‘l’fz

T+ mwﬁ/ consetrep, Some becomes tnorsanty COy
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The Technological World

Mechanical Engincering Checklist
Describe the characteristics of the links in a technical object (direct or indirect, rigid or
flexible, removable or permanent, partial or complete)
Determine the desirable characteristics of links in the design of a technical object
Judge the choice of assembly solutions in a technical object
Define the typical functions (linking, guiding, sealing, lubricating)
Associate a typical function with certain parts of a technical object
Explain the choice of a type of link in a technical object
Explain the choice of a type of guiding control in a technical object
Explain the choice of a motion transmission system in a technical object (e.g. using a
gear assembly rather than friction gears to get better engine torque and avoid slipping)
Explain the choice of a motion transformation system (screw gear system, cams,
connecting rods, cranks, slides, rotating slider crank mechanisms, rack-and-pinion drive)
in a technical object

10. Explain the choice of a motion transformation system in a technical object
11. Uses system that allow for speed changes in the design of technical objects

Materials Science Checklist
Describe the constraints to which different technical objects are subject: tension,
compression, torsion, deflection, shearing (e.g. a diving board is subject to deflection)
Explain the choice of a material based on its properties.

Associate the use of different types of materials with their respective properties

Ferrous alloys (cast iron is harder than steel)

Nonferrous metals and alloys (the wire used in a dental appliance can be made of a
nickel and titanium alloy, which has shape memory)

Wood and modified wood (e.g. oak is used for flooring because it is a hard wood that is
shock and wear resistant)

Plastics: thermoplastics and thermosetting plastics (e.g. thermoplastics are used for

.prostheses because of their corrosion resistance and lightness; Bakelite, a thermosetting

plastic, is used to mould electrical parts because it is a good clectrical insulator)
Ceramics (e.g. ceramics are used in ovens because they are very hard and heat and wear
resistant)

Composites (e.g. carbon fibre is used for hockey sticks because of its hardness, resilience
and lightness)

Describe different treatments to prevent degradation of materials (e.g. metal plating,
antirust treatments, painting)

Define heat treatments as ways of changing the properties of materials (e.g. quenching
increases hardness but fragility as well)



Links
51. List the 8 characteristics of linking components:

Drect ba - dinect
Com pletc ParLial
2 1g; { «Hegcrb[c
Nemoye bl e hen- [emovabl €

52. What is the difference between a direct and an indirect link?

indtrect lopks have Mﬁﬁmw&aﬁ lentbing
componcats,  Direot linls  do not

53. What is the difference between a complete and a partial link?

Paﬁg’ﬁ//}/ lf‘ﬂéec{ C@mpvnonﬁ; can move
rﬂichclmf'/}/, &mp/&fo[y /%le,é Pﬁf}g' Connol,

54. What is the difference between a rigid and a flexible link?

TL& Cbnncc{hy Surﬂzcs/c@mzpamnﬁ 6’7& Qa JC/-ey/"‘/e
Jak can be delormed 4 recd lnk cospotie

55. What is the difference between a removable and a non-removable link?

“’myy [ ke Pa/fk canbe ¢ gpant fed wiThoul
CLO"M as/ing ‘ﬂq,m, Non ~ rgw-@(/(,j/y [l‘héaé PG-I"{U Gare
MJJ [ 'F S z:paﬂ {9&( -




56. Use the characteristics of links to describe each example in this table.

Examples _ Characteristics Applying to the Link
A screw holding together - 4w dir eet - ’Z'?’v‘{
two picces of wood.
- Lemovable - Complete

rnl,‘rgc {' - F[Gﬁfw

Two pieces of paper that -
have been glued together.
, = Nen-Remova L/.e - C@Mﬂleﬂﬁ
The rivet that connects the - in J" rec {— = Z '3’ !

two blades of scissors.

- hon-Cemavelly, - Do foon L

A bicycle wheel and its e, | = Wirect - Fleyle
- Lemovalle - Complete
Two metal parts joined by | ~ Der G&{—' - Ry
welding.
- NOn-emoval(, = CUM[)[; ‘c
A light bulb screwed into | ~ Ditrec f - ﬂcy.“i
its light socket.
- Lomovshle - Complet-e
A nail that has been = DI‘PCC '[' = ﬂ-"?/ d

hammered into the wall. _ lZWVQ 9 Lc - L @P'LPL‘ {-c

57. Which characteristic of links means that the two linking components always move
together and cannot move separately from one another?

C@mP{e%e




58. Which characteristic of links indicates that the linked components cannot be
removed without damaging them?

h on - ‘?z&MWé/‘C

59. Which characteristic of links indicates that the two linked components are
connected by an additional intermediate piece?

| '(‘(vi,‘r&C{'

60. Which characteristic of links is used to describe a situation in which the connecting
surface of the linked components cannot be deformed?

ﬂ.}‘j - c[

Guiding Controls
61. A diagram of a cider press is shown below.

i

Identify the type of guiding confrol circled in the iilustration above.

H @[f\&@ {




62. When a gear turns on an axle what type of guidance does the axle provide the gear?

[Lota tora |

63. Trains are important vehicles for the transportation of materials and products across
Canada. These include oil, natural gas, lumber and even consumer goods like furniture or
electronics, Unlike planes, trucks, cars and boats; trains cannot be steered, they’re guided
by their rails. What type of guidance do train rails provide?

T rens lafhom /

64. Indicate the type(s) of guidance for each of the examples in this table.

Example Type(s) of Guidance
A drawer can be pulled out of a [
cabinet and pushed back in. ’i‘m&/".‘) ar)(t"&n o [

A door that swings open or closed

when pushed. 7 IZd 'F“-'L“UM I

A lid being screwed on or off ofa jar
orbottle. = - . Hf/lﬂ@ !

A ter chai in and
compu eru(]iJ ;l‘dcggv:im and move ‘Za‘l(aﬁam{ ‘? Tm! a/l(f'ﬂ ho I

65. An object can have translational and rotational guidance in a single part, However, if the
two types of motion always occur together (movement is always both rotational and
translational, such as in a screw-on lid) then the type of guidance has a special name.

What is this called?
H e/(e‘m l




Motion Transmission Systems
66. For each of the following motion transmission systems indicate the name of the

system and whether or not it is reversible,

Name of System Reversible (Yes/No)

Gear Tram fos

OLC&M ;

, 2
jpmok e’f’ }/

Foiction
Qear’ yes

pa({ey

SCPCV q,né
SarewGear| NO

67. What advantage does a gear train have over a set of friction gears?

DOOSh"f' 5/{‘]7, Mmore e#ﬁ‘u‘en?"

68. Which transmission system can be found in guitars and harps and is typically used
for slowing down rotational speed significantly?

Screw  anb Screaw geor




69. Two types of motion transmission systems are effective at transmitting motion over
longer distances, what are they?

Be [t { & C Aal:”
- Dudl ty é5 Procket

70. Two types of transmission systems are prone to slipping, this reduces their efficiency.
- 'Which two system types can slip?

Fr:‘d‘r‘&ﬂ & B&[% and
G ears Pallwys

71.

a) Does the driven gear rotate faster or slower than the driver?

Slower 25>§

b) What is the gear ratio for this system of gears?

Drﬂ/&l" _ .;-C"\ - ]

————— ———

Dn‘ vef) - hom 5

c) If the driver gear spins at 500rpm, how fast does the driven gear spin?

56rpm }c?/__ - [ oo cpm




72.

DAI'UE’

a) Daoées the driven gear rotate faster or slower than the driver?

Faster

b) What is the gear ratio for this system of gears?

_Q'_‘_‘f"-‘fo:g__

— "
Driven 20

c) If the driveff*gear spins at 200rpm, how fast does the driven gear spin?

160 rpm¥L = 400 rpm

DRr)vER

a) Does the driven gear rotate faster or slower than the driver?

Fasfcr‘

b) What is the gear ratio for this system of gears?

Decver [ §em 3
= R

Ofl\'/fn Ik Cm o)-’

c) If the driveflgear spins at 200rpm, how fast does the drivex‘gear spin?

* A
260 cpn =2 = 20000 5 = 13333




74. For each of the following images, label the missing directions of rotation for ALL of

the gears and pulleys.
ﬂii; 3 b) ? z iﬂ
c) i
d) ?( : }2;
75. Gear trains and friction gear systems work similarly, as do chain & sprocket and belt &

pulley systems. However, worm and worm-gear systems have no “sister” system. Answer
the following questions to describe a worm & worm gear system.

a) This system is non-reversible, which component is ALWAYS the driver?

The worm/m Worm Screa

b) What happens to the driven components when the driver component makes one
full turn?

l’ﬂw gears Move One Yoot ouve-
Ao bteeth ‘h‘fﬂﬁ




Motion Transformation Systems
76. For the following table of motion transformation systems indicate the name of the

system and whether or not the system is reversible. L
Name of System Reversible
(Yes/No)
Lot
and 25
0 /
alpn
0,
Sc,r ew Gear n

C&m {‘. Fﬁﬂ@wd' ”’g

Slider Crunt yes

77. Fighting tops used to be a very popular children’s toy in Japan and North America. The
tops were launched by children pulling a long cord with teeth against a gear that would
spin the top. Which motion transformation system is this an example of?

fect and [D NroAN

78. In a car engine small explosions push the pistons downward. As the pistons slide down
they act together to rotate a crankshaft which transmits rotational motion to the wheels.
As the crankshaft turns it also pushés the pistons back up to their starting positions.
a) Is this an example of a reversible transformation system?

y¢5 ; TL I3

b) Which transformation system is represented by the pistons and crankshaft?

5 [i’écr Crcm ,é




79. Different kinds of wrenches use different screw-gear systems. However, both types of
screw gear are non-reversible and perform the same transformation.
Which transformations can screw gear systems perform {circle-sne)?

Notafion ~> Trom sl o

80. Cam and follower mechanisms can be found in some sewing machines and children’s
toys. They also play a very important role in controlling exhaust release in combustion
engines like those in cars,

‘Which transformations can a cam and follower perform (cirele-one)?

Rotetron —> T/DM/QHN,

81. Cam and follower systems require that one of their components receive translational
guidance,

Which component is guided this way?

TL/, 'ﬁd[(awcr Gf&p;n“

82. A reversible transmission or transformation system is not one that can turn clockwise
or/and counter-clockwise. What does reversibility mean in this context?

TA& clrrwr ani cl/rr‘vcn Componmﬁ
Can  Swileh  roles.

83. What does it mean if a component is described as a driven component?

Iﬁ‘ga“cuﬁ Mdﬁ‘@n/ Md—GA‘W\“'[ energy
Lrom anglher poving  Par f.




Materials Science
84. Identify the five major constraints using their symbols and describe what each
constraint means in a materials science context.

Constraint Symbol Description
' r S A eeczin
Compmssrm , > ¢ ] C udlmj/ 74

Tens}‘on G— Pal[h\j or 57"’&1(545::‘45

N

Twsting o Turnin
ﬁrsron ) v J

Da\é{e&‘HOﬂ Ben Jf"ﬁ or fo [ding
ﬂ Jl or Rowins

S/\eazr:‘nﬂ —1~ ] C07L7L‘7fj 9r fCar:‘@

85. Suspension bridges are subject to many different constraints. Huge steel cables are pulled
tight to hold the majority of the bridge’s weight while heavy winds can twist the roadway
causing damage that could eventually trigger a collapse. Those same winds also cause the
bridge to bend and sometimes break.

What are the three constraints that suspension bridges must endure?

p T&hs (OAN ) D e 7£/ ec?‘;‘“(?h

7;9"6/\0 h

86. The ceratopsian dinosaurs, like triceratops, are theorised to have had teeth that cut past
each other like the blades of scissors. They may have used these to bite through trees.
What kind of constraint would this sort of bite cause (Hint: not Compression)

Shearmg




87. Indicate which constraint is demonstrated by each of the following examples.

Situation Constraint

A) Two groups of children playing Tug-O-War o

T @hson
5) - Jorston

.o [orston
D) D'& £ [ 467(}“0!1
E) A piece of paper being torn up 5 A. eqrin Vi
C om P/’ 253 5 1OnN

F)




88. What are the 6 mechanical properties that an object or material can have and what

does each property mean?

Definition

Mechanical Property

f-[arclu €45

Abilrly Fo resst Scrofohes
Lents

a:h/l

S tPhness

Aty Fo matntarn Shape
w hein cons Trained

@ﬁﬁ'{f‘éﬂzfe

446,1;1(& te resnst shoct/5adden
Com{’” (P TV fhout brecole? ny

Clashraty

Ab; h‘f—/ to by wiThow
Breafing :;:.rgé, eturn fo pormol

Ma“mé?[ﬂcy

4—5‘1;\(,9 fo be bent or Clatfelred

Du.c 7[7[ )(y

467{«‘1({ Yo be sTretehyd withoot
Breabing

89. What are the three non-mechanical material properties and what are their

definitions?
Property Definition
E[ec'/”n‘wr( 4%[?')(7/ 1o ‘f'ftzspm t an electrmal

{ w"‘éﬂb(z{‘ﬂ/#‘/

Cehvrea - A,r‘vcgft Fle meocterts!

Thermal

Conbuct (M‘+Y

Abrlity Te Transmt~ heat enersy
-}—Lrgu’h 7";\& M’L?f‘:‘av/

(orfesson
Resglance

(les sivtanee 4o aci ~ds, La{%, 0 xt datsg,

@7&‘\0!" Chemical lﬁm;e

and

90. Petri is ordering a set of dishes for his kitchen. He wants to be able to handle them
without burning himself and also doesn’t want the dishes to corrode or scratch easily.

What material should Petri’s dishes be made of?

Ceram w7 Hoh  Hardess

\LM')M/ 'ﬂerma/ Conc[crﬁ[/;/n(/




91. Wood is an extremely common building material in Canada due to its abundance and
versatility. Answer the following questions about this material.

a) Wood is often used to build furniture because it can bend or deform slightly under a
compressive or deflective constraint and return to its original shape once the
constraint is removed. Which mechanical property does this represent?

E/@ﬁﬁ‘a’?(/

b) Materials like porcelain, glass and even stone can shatter if their temperature changes
quickly or if they’re struck very hard. Wood does not break easily in this way.
Which mechanical property of wood does this describe?

Qo SF[/‘r:MC@

¢) Torches tended to be made of an oil soaked cloth wrapped around one end of a
wooden branch or stick. The cloth would then be set on fire to provide light.
However, the person holding the opposite end of the torch would not be burned or
feel the heat of the fire. Modern matches work in much the same way.

Which property of wood does this example represent?

Low The g Cbmfuot%n‘y

d) One of the weaknesses of wood as a building material is that it’s easily scratched,
students sometimes vandalise wooden desks or shelves by scratching into them with
scissors.

Which property does this show that wood does NOT have?

Hﬂr (‘!h&;_g




92. Metals and combinations of metals (called alloys) are incredibly versatile materials. The
properties of a metal or alloy can vary depending on the exact type of metal, steel and
gold for example. However all metals share many characteristics with one another.

a) Almost all electrical wires are made out of a metal of some kind. While some metals
are better for this purpose than others, metals in general are a good material for
making electrical wires.

What are the two properties of metals that make them a good material for
electrical wires?

7(;, ( H’J/I elcm(/‘r‘ca/
pwo [ \7[/ Lon c(a;& ICf‘v :")l/

b) Machinery is often made up of metal parts; from bicycles all the way up to giant
assembly lines and construction vehicles. The many moving metal parts are subjected
to a lot of friction and abrasion but they do not scratch or get damaged easily.

Which mechanical property of metals does this demonstrate?

H@F Jﬂ/&éj

¢) Cast iron cookware is popular among home and professional cooks due to its ability
to heat food very evenly as the heat is transferred from the stove surface throughout
the pan or pot.
Which property of metal does this effect demonstrate?

H :‘ng //Lﬁ’/ﬂ‘mar/ C £9ﬂ0’fw7('\l/i 7lt/

d) Acids are known to react with most metals, changing them chemically and producing
flammable hydrogen gas.
Which property does this demonstrate metals NOT having?

Carr@s.‘on Rc;ﬁsfq,nce




93. Thermoplastics and thermosetting plastics are very modern materials; they’ve been used
by humans for less than 400 years compared to the thousands of years of history behind
wood, ceramics and metals.

a)

Thermoplastics are a cheap and recyclable material that can be molded into many
shapes. Thermosetting plastics are less casily recycled as once they have set into a
shape they cannot be re-moulded like thermoplastics. However, thermosetting plastics
are very resistant to scratches and breaks caused by physical shock.

Which two mechanical properties do thermosetting plastics have that
differentiates them from thermoplasties?

Har J/M 55 ﬂgsz‘/t‘en ce

b)

Rubber is a type of thermosetting plastic that can be flattened or bent without
breaking. Most types of rubber also return to their original shapes after being
deformed in one of the ways mentioned above.

Which two mechanical properties does rubber, a thermosetting plastic, have
based on the description above?

Mz I cab; /f'(/ E[ agf, by ){7

Most plastics are deformed easily; they do not maintain their shapes when subjected
to constraints.
Which mechanical property do plastics tend NOT 1o have?

S')(rf‘f:neﬁj

d)

Plastics are often used to coat electric wires and prevent electric shocks. This is
something that plastics are well suited for because of one of their non-mechanical
propetrtics.

Which non mechanical property makes plastics a good choice for coating wires?

LOW @/ec'?[r?@{ Can,rlucvll‘l/)')‘/




94. Ceramics are a group of materials made by heating and cooling certain minerals. Glass
and porcelain are both examples of ceramics.

a) Ceramics are incredibly resistant to scratching; some can even resist being scratched
by metals. These makes ceramics useful for making tools and devices that need to
stand up to a lot of abrasion like knife blades or brake discs for cars.

What is the mechanical property shared by most ceramics that allows them to
resist damage by scratching and abrasion?

F[a/riuwf

b) Ceramics cannot be stretched, bent or flattened without breaking. If a constraint is
strong ecnough to change the shape of a ceramic the ceramic will fracture.
Which two mechanical properties do ceramics NOT have, based on this data?

Oa//ﬁ' Lﬁ/ /Maﬂm [ ;[;{V

c) Ceramic pottery has been used throughout history by many different civilizations to
keep food and drinks at stable temperatures. A ceramic pot does not transmit heat
easily between its interior and exterior.

Which non-mechanical property does this suggest ceramics possess?

L v Therma/ C@W&w%ﬁn’?‘/

d) Strong acids such as hydrofluoric acid (HF) can cause damage to ceramics (like
glass). For this reason, chemists need to coat the insides of glass test tubes with
special protective coatings when handling hydrofluoric acid.

Which non-mechanical property does this suggests ceramics do not have?

Corcosion  Resihince




95. Composite materials are composed of at least two different materials. This can be done to
mix the advantages and disadvantages of those materials together for a special purpose.
The choice of materials and how they are combined determines the properties of a
composite.

a)

One of the two materials in a composite serves as the overall framework that shapes
the object being made and provides the majority of the structure of the design.
What is the name for the material that fulfills this role in a composite?

/na”(m‘v

b)

The other material is added to strengthen the first material. It effectively plays a
supporting role and is used because it improves the weaknesses of the first material or
magnifies the advantages of the first material.

‘What is the name for the material that fulfills this role in a composite?

Rem éﬂemen’/'

A composite baseball bat can be made to be as strong as a wooden bat by combining
carbon fibre with plastic resin. However the composite bat is much lighter than the
wooden one.

What advantage does this grant the batter?

le \m'f Ceitt !’J& Swirhy 10%7“((_

In the early days of aircraft the wings were made out of wood. However these early
planes were vulnerable to lightning strikes which would set them on fire. Modern
aircraft use composite wings made of carbon fibre and aluminum webbing,.

What property of the composite makes these wings more durable in the face of
being struck by lightning?

The a[um:nah\ Conducts éfzc‘/‘nt,)[
P ilraa;h ﬁtﬁ“f"'yi wiThoot ™ S?ér)‘r
e 63,




96. All materials have limits under which they deform or break in some way. For some these

limits are higher than other.

‘What are the three types of deformation and what does each one mean?
Deformation Type Definition

P[a,ﬂ(z‘*c Permaneat” Dhahge INshape

B[co{h‘c %mparazy c,Aan,;c FA swe
Fm,o'ﬁ,% Bl‘cak/ Cregk, S 467%37‘:‘#5 ) 109606084 4

97. A student-teacher sits on a desk and it bends under their weight. When the student-
teacher stands up the desk springs back to its original shape.
a) What type of constraint was applied by the student-teacher to the desk?

D&f/ wfl‘&ﬂ

b) What type of deformation did the desk undergo in this example?

E[as?tfc

98. Two fencers at a competition engage in a match but after a few parries and blocks one of
them has their foil (a fencing sword) break in half.
What type of deformation does this situation represent?

Frao el

99. On the first snowfall of the year a small accident occurs in Ste-Anne-de-Bellevue. One
car is undamaged but the other car has a severely bent and dented bumper.
What type of deformation occurred in the car’s bumper?

P , wéﬁc




100. When a baseball batter shatters a bat against a pitch what kind of deformation has

occurred in the bat?
Fra&fwf_

101. When an archer draws back an arrow on their bow the wooden limbs bend toward one
another. When the archer releases the limbs spring back to their original positions
propelling the arrow towards the target.

What type of deformation do the limbs of the bow undergo in this example?

E [es Fic

102. Paper folding (also called origami) is an art form that has received attention for both
aesthetic and scientific reasons. When paper is folded it keeps its new shape and doesn’t
return fo the way it was before.

What type of deformation is origami (paper folding)?

P[ aé?('fc

103. What does the degradation of a matcrial mean?
TA C Wfar:‘q/ IL) eypos ed fo 'ﬁ.; Chit onment

Or Gansfrm‘afj ’f’La]L Cleuse vt o leserh /9/&/?:!75‘

-

104. What is the purpose in protecting a material?

Pfc?‘fac?L}@n Sleru 5 down or P/emm/‘s iej/‘&{a/-;h'




105. What can be done to wood to prevent it from decomposing?

= chl{' or chemical treatment
~ Vafﬂ?'ﬁw‘ry ®r paanlll‘ng

106. What are two ways to protect metal against rust?

~ Plating with anofher metaf
- P m‘MLr‘ny

107. The quench hardening process is used to improve the hardness of steel but decreasing its
resilience. What are the steps of the quench hardening process?

— Sfeel 15 Heafed +o Very high Temperaty,
- Sfcgl 15 Fa{)/"éé/ coolel

108. Tempering is a process that typically follows quench hardening; it restores resilience at
the cost of some of the hardness gained by quenching.
What is done to the steel to temper it?

< Steel 15 reheated bot to o lover Tempoutun
av daring the Quench - howdening process,

109. When steel is deformed plastically it is simultancously degraded. Reversing the
degradation of steel can be done through a special heat treatment.
What is this treatment called?

anpea [l" hg
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11,

12.

13.

14.
15.

The Material World

Static Electricity Checklist
Associate elementary particles with their elecirical charge
Describe the behaviour of electrical charges of opposite/like signs when close together
Describe static electricity as the transfer of electrons from one body to another

Dynamic Electricity Checklist

Describe qualitatively the relationship between voltage, resistance and current intensity in an
electrical circuit
Apply the mathematical relationship between voltage, resistance and current intensity in an
electrical circuit (V=RI)
Describe the function of different elements of an electrical circuit (e.g. the wires transmit
electrons along the circuit, resistors transform electrical energy into another form of energy)
Describe the two types of connections in electrical circuits (scrics, parallel)
Distinguish between alternating and direct current
Represent a simple electrical circuit using a diagram

. Apply the mathematical relationship between power, voltage and current intensity in an

electrical circuit (P = VI)
Describe qualitatively the relationship between the power of an electrical appliance, the
electrical energy it consumes and the amount of time it is in operation
Apply the mathematical relationship between electrical energy consumed, the power of an
electrical appliance and the amount of time it is in operation (E = PAt)

Electromagnetism Checklist
Describe the magnetic field produced by a current-carrying wire (right-hand rule)
Name ways of modifying the intensity of the magnetic field produced by a current-carrying wire
Compare the behaviour of a compass in the magnetic ficld of a magnet with the magnetic field
created by a current-carrying wire.

The Technological World
Electrical Engineering Checklist

16. Define power supply as the ability to generate electrical current
17. Determine the source of current in technical objects with an electrical circuit (e.g. chemical

18.

battery, solar cell, alternator, thermocouple, piezoelectric)
Conduction, insulation and protection

19. Define conduction as the ability to conduct electricity
20. Distinguish between electrical conductors and insulators in a technical object

21.

Describe the role of a protective device in a circuit (fuse, breaker)

22. Analyze the factors that affect electrical conductivity (section, length, nature, temperature of

23.

conductor)
Define control as the ability to control the travel of electrical current

24, Describe different types of switches (lever, pushbuiton, flip-flop, magnetic control)

25.

Associate the transformation of energy with different components of a circuit

26. Describe the energy transformations that take place in electrical or electronic appliances

27.

28.

Defines the energy efficiency of a device or system as the proportion of energy consumed that
is transformed into effective work
Explains how to improve the energy efficiency of an electrical appliance



Static Electricity

110. Which sub-atomic parficle is negatively charged and mobile?

Electron

111. Which atomic particle is positively charged and immeobile?

Profon

112. Determine the net charge on each of these atoms, be sure to state the sign and the
magnitude (numerical value) of the net charge.

a) An atom containing 80 protons and 84 electrons

-4

b} An atom containing 1 proton and 0 electrons

+]

c) An atom containing 7 protons and 10 electrons

-3

d) An atom containing 11 protons and 10 electrons

¥/

€) An atom containing 10 protons and 10 electrons

Vel  “0O°




113. An ebonite rubbed on a piece of fur becomes negatively-charged.
Draw a diagram to show the transfer of charges when the ebonite rod is in contact

with the fuar.
Before Rubbing During Rubbing After Rubbing
& *‘Q&i B W@
, ‘
vz = M
Explanation: Explanation: Explanation:
Both obpects: Electons transfe | Chonrte 4”1: v
Cheg—Clerse
h%f‘m(// Chars+ Erom Cor to ¢ bynite Fbu h g[ “Haa
¢ Gg Leis €
‘Jy pr?c. fon Profens “pos charse

114. When two objects are rubbed together one will become positively charged and the other
will become negatively charged.
What is happening between the two objects to cause them to be charged? (You may

explain and use pictures)

Pcp 5;’7[.‘(,0[;/

E/ec’l(a@nj are 7Lmﬁ5‘lcvreé from one Oféjch o
tHe ol | y triction.
ﬂ\a dLjﬁc?L ‘H»a»?[ ‘9@:7\5 eleo—(mnﬁ /3 hc,ja/m/y

Chassed. The o cet Hot  loses elecFrons becones
Chorstd

115. When two charged objects with the same sign come together what type of force

occurs between them? -

”z.pa (5?@!\

116. When two charged objects with opposite signs come together what type of force

occurs between them?

a Hf&ci‘i@n




117. Five electrically charged spheres are set up to hang in pairs. If sphere A carries a
positive charge what are the charges of the other spheres?

A B A ¢ B D c E

Sphere Charge

=

——

=S|
\

118. Five electrically charged spheres are set up to hang in pairs. If sphere A carries a
negative charge what are the charges of the other spheres?

VANV RV

Sphere Charge

= O 0w
-\-—




119. At a child’s birthday party a balloon is rubbed on a friendly clown’s hair and then stuck
to a nearby wall.
a) What happens when the balloon is being rubbed against the clown’s hair?

g[“’f;w,j Tran Fer Lrom Fhe hatr o Fhe ballos
He.tr ,@565 g/%+”‘0ﬂé -2 %/\f s PGSI?L""‘&CLW
Ballaon goirs  electrons = Bullon /\4&}4‘%6/0‘65"

g od

b) What charge does the balloon have after it’s rubbed on the clown’s hair?

Nesortvrve

c) What charge does the clown’s hair have after the balloon is rubbed across it?

P05/77(}1,(

d) What happens when the balloon is brought to the wall that allows it to stick?

ﬂ"— I’la?avts'uc[y Oﬁlaigei ballpon lep ells He

e[gﬁf?'cm_c, n ﬂc Wa/( TLB VtSuhLSo Y,

fn iwof/é qu;ﬂve C_lw,,}f on the woll whiz4
ﬂH’a—C’I} The neja)[?m[;/ Char“frfi balloon

120. What is charging by conduction?

W/hga le'fjﬂj Mot écﬁw:cn obpechs the?
Cire 1’0“&4@ beof not ﬂal'éi'hj.

121. What is charging by induction?

WLeh an 05/‘567[ (3 Cllarjgl I’}’ aﬂoﬁ{cr
Chatged  object  beiny Nearby, Thy olyects




122. If an ebonite rod is rubbed on wool the rod becomes negatively charged. If a gold rod is
also rubbed by wool it will also become negatively charged.
What would happen if the two rods (ebonite and gold) were then brought together?

ﬂ\cy f?epo[ ofve  quolher

123. The charged spheres, A and B, are suspended from a wire.

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

Sphere A : + I

Sphere B: — l

b) Would the spheres attract or repel?

a’tL+fac 'f_ J o /)/Q@Jr-:/@ a Hm.c f‘

Conductivity
124. If Marc wants to set up a bright holiday light show this winter should he use steel

or copper wires to connect his lights?

Copper

125. Sian wants to repair some damaged wiring for the light in her snake’s terrartum. She has
the option of buying wire with a diameter of 3mm and wire with a diameter of Smm. If
she wants the circuit to be efficient which wire should Sian use?

The Som e




126. Manminder is setting up an electric mobile in her daughter’s crib. She wants the system
to have good conductivity since the batteries are difficult to change (they’re tightly sealed
up to keep them away from the baby). She cannot change the temperature in the room
because her daughter would be uncomfortable.

What are Manminder’s options for improving conductivity if she cannot change the
temperature?

Us: T;\?ck i C tring onbh Shorter
g er Wwir ng, o,opcr wrr {7 " c,‘,-mu’(s_

127. One of your friends is claiming that their electronics work much better once they have
heated up. They claim that the electric parts work better when they are hot.
What could you explain to your friend to correct their misconception?

E{-ecﬁka/ Cod:!u&‘l"'/'";)/ 15 [oa/sr aﬁL
}u“jh ’l?mpcrafw ¢cs, Walerinls Gane

Mpre C@m!ud(r‘w, whe s Col.

128. We were considering setting up more fans in the classroom to make it more comfortable
on hot days in May, June and September. Would it be more efficient to use 80m long
extension cords or 10m long extension cords for each fan? Explain your choice.

lﬁm’ ﬁ\z Sﬁarfc‘f C(D/& W@a[[ hove
é?f#:r Con iac'P“fo 7( and Wasft /eﬁ
o ergy.




Ohm’s Law “V=IR”
129. What do the letters V, I and R represent in Ohm’s Law?

" P@f‘eymﬁa[ Df’*pFercu.cc or Vol rG{f
T 'z: ni)f W
L= Carrent Tntensity g

130. What happens to the current intensity in a circuit if the voltage is increased and
resistance is unchanged?

/”\L currmf tNCYeases

131. What happens to the resistance in a circuit if the voltage is decreased but the
current stays the same?

The IessTon ce has (Lsm:afcé

132. What happens to the voltage in a circuit if the resistance and current both
increase?

Th‘ V’d‘[‘f@f also (nerecase s

133. What is the mathematical relationship between pofential difference and current
intensity?

Direct vapdr%n a[n(y |

134. What is the mathematical relationship between potential difference and resistance?

Drect Fropor Froha fn(),




135. What is the mathematical relationship between current intensity and resistance?

| hverse prepor Fong (/‘!(/

136. 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?

v ~%"_l/
K:i—(glA, ){Q

LN

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

VIR=220 « 444~ 1159V

138.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=IL:34x30 - ¢y }T%«’V T batfess of 1.5V

139.Y our 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?

V., _av
i 75




140. 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.

_ Y _aqov
P21 =%r= 1602

141. Christine is an oceanographer studying the chemical composition of the ocean floor of
the coast of Baffin Island. When her deep water robot surveyor breaks down she
discovers that the resistors in its circuitry have fallen out. The robot’s power supply
provides 80V of potential difference and the robot draws S00mA of current to function.
What is the resistance value of the resistors that Christine must replace?

fC9(7IV| 14' = 0: 5_4' |
.\__/" .
Tieop
oV
_ 1ton |
|

142. A giant strobe light for a music concert has burnt out and must be replaced. The roadies,
however, forgot to check what kind of bulb they needed before throwing the burnt one
into the trash. They do know that the light used a 300V power supply and that the current
in the circuit was 1.5A. The roadies can test the resistance of bulbs in the shop to figure
out which one is appropriate for the strobe light.

What is the resistance of the correct bulb for the light?

4
12

'

\I
cs‘oas <

vV
T~ T =000




143. At the same concert one of the speakers becomes unplugged. In the dark the roadies
can’t tell which power supply it paired with. The sound technician informs them that the
resistance of the speaker is 600$ and that it needs 400mA to function properly.

What would the voltage of the power supply necd to be to make the speaker work?

$go0 V=Lt > G4~ 6000 = 24Dy

Power and Energy
Relationship between power and electrical energy

E =PAt
ﬁL Y

144. Describe the relationship between power and energy based on the equation above.

Pﬂw-cr 3 Ehetgyr per um*f' o time

FOWC(‘ pepr;smfj -2 m+c o'f ehersy, Pmtfw’[fm orause,

145. We use two different units to deseribe energy, what are they?

<5 alT —no \d/‘
Touls (3) i CE«-A)}‘)

146. What is the difference between a watt (W) and a kilowatt hour (kW h)?

4 watt CW) So. pheasure of power
whle lpwalt hopr CW-R) 5a uﬁff of ehersy

147. If I leave a 40W light bulb on for 7 hours how much energy will it use in KW h?

YOW= 0.04 kW
B=Pedt > Q.04 xZh = (0.93kW-h




148. The classroom is lit by 12 pairs of fluorescent lighting tubes. Each tube has a power
rating of 79W. Electricity costs an average of 7.5C per kW h. The classroom lights are

turned on for 6 hours every school day.
What is the cost of lighting the classroom for a week?

1d Peetes = f-a‘,,o;
Totel fower > P4Wrdd 7—1%/5’%[4/

T imeg =
“h( T Gh LI fﬁ/’ Z0hours iatee,

IJa}/

lowveel

. E;Pf‘lf{' E—w
I8/ 30h
= 56.9¥ kW h

Cost= By [
= §L.95Lwh x0.07

= 34.0¢

5 & per Elrh

149. Amelia’s toaster has a power rating of 970W; making toast the way she likes it takes
this model of toaster 2.5 minutes.
a) What amount of energy does the toaster consume in that time? (Answer in joules)

Joules = Wy gec

2.5mia= 156 sec

\J
xbO

E=pet
= 7'20[“/1‘ [505 ¢

F2 45,560 3

b) What amount of energy (kW h) would the toaster consume in 4 weeks if Amelia
makes toast 5 times a week?

470 = O. '#kw

5 doys |
e, XM weols > Loy s 2

E=Prat
= 09w xO.83h

= 0.9 [w. )

20 ‘l"'}’s ¥ L min_ 50m:n
éaY -
ygm‘n < 053 h

A
tal A v




150. The local bakery uses two different ovens to bake fresh blueberry 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: It took 2 hours to bake the pies in a 2400 W oven.

The bakery would like to consume less energy to both save on costs and be more
environmentally friendly.

Which oven should the bakery use to reduce their energy consumption?

E= PT 4) P=1)ovriu4 B) £-2.90wx2h
P; fo = 3 o90W ey "l.fkl/-h

€= M3.05L0 x)}

- 3.07LWh Olfcn ,4 Lses

le35 enersy

151. Heating a building in the Canadian winter can be very expensive. A Holiday Inn up
north near Chicoutimi is trying to decide between two heating systems.

Baseboard heaters would draw 16 A of current at 175V. They will need to be on for 14
hours a day during the winter to maintain comfortable temperatures.

The same number of space heaters would have a power rating of 4000W and be on for 8
hours a day during the winter to produce the same results.

Which heating system would use less energy over the course of the winter?

Bage bocrd ' Shace

p- LeAr 7V ; E‘-‘—'(f@a@L,/ X €4
ZA500 Wy, £
:z.ykw‘)"wo | B9 x g

E=2¢Wyly) { = 3L h

= 390w | The space hexlers wolild
| Ut s ereisy,




152, A halogen light bulb releases 72 kJ of light energy in a 1 hour period. If the bulb also
consumes 288,000 J of electrical energy in that time, what is the efficiency of the bulb?

E#rdm{/ - selul E L0 ¥

Consunel B

72 L5 ]
1o5ky St = A0 ellictoncy

—

153. Driving an electric car to school and back represents 40 million joules of useful
mechanical energy. If the electric motor is 65% efficient, what amount of energy
must be stored in the car’s batteries for it to be able to make this trip without
charging?

App/@k-‘ Gl '5‘/»1:“[{/‘04]&/45

Eﬁ@éﬂ‘e&cf
40 e0e egc J
6.

xiso/ - G| FYO 900 ¥

I

154. Peyara is installing a new heater in her office. The heater has a power rating of S00W
and she intends to have it running for 20 hours each day. The heater is listed as being
80% efficient at transforming electricity into heat. What amount of heat energy will
Peyara’s new heater produce each day?

E=pot 5‘@0{;(9.9‘&(1

E= 05t y30i, Hoed
2 0/l

US&L(E > E:@ﬁ\danc,f x Consumel E . B0L % lotw;‘,'

- [gov.
‘ UsetalE = G/}, lev




Electromagnetism

155. Which of the illustrations below is an accurate representation of the magnetie field

of a live wire? Explain your answer.

4) Thes freld rgprﬁm‘?"alcion mat Bheslhe
roght- hand rule. TF fhe rght Hhumb porwls

To the Repalive direshron The Lingers peint
fo th Lrell Jj‘facﬁbn.

156. Draw the direction of the magnetic field around the magnets and determine if an

attraction or repulsion will occur.

RN

f\ﬁ\\f‘

Us

"\/'/’\1),‘)

S

‘t’/

\_,ﬂ/’

5

A+t ra,a'IL?OH




157. The following diagram shows a bar magnet and four compasses. Draw the compass
needles pointing in the appropriate direction based on the magnetic field of the
magnet.

Compass 2

Compass | Compass 3

Compass 4

158. Below is a diagram of a live wire. Indicate which direction the compass needle will
point based on its position and the current flow in the wire.

159. What three things can be done to increase the magnetic field strength of an
electromagnet or solenoid?

Fﬁ!famajh etic H ‘?hﬂ’ Corrent

Mere tuns Lol -
ot He wire exTron - Thtons: 7(?’




Electrical Engineering

160. Certain substances (conductors) allow electricity to travel through them, while others

(insulators) do not allow electricity to trave] through them.

For each substance listed below, identify it as a conductor (C) or an insulator (I).
Material : . Conductor or Insulator

Silver C

Wood

~ T

Rubber . - I
C
I

| Copper

Paper

Steel _ C

161. What is the electrical function of the following components in a circuit?

Component Function
Wi
e Trapsmit  and  Conduct elockivity
Light bulb '

Trangtorm - <horsy elec lig k-

| P QOuwer Sowrce

Battery

Generator P@Wﬂ‘ S@?u st

Trunstorn  erersy elec—> beot

Heating element

Door bell
oor be. +mn$(0fﬂ’l Lhersy '6[36 4 S@c:nd
Breaker 'Pfcﬂ lLac‘/?'“m
Push-button switch . C@ /Z'ILID I
e . ‘
use PI‘O *m#an
Plastic coating a wire T 5eolee Liom
A lever switch C ent o (
A fan motor

T/cfﬂs ‘FWM eresy e,( cc ‘5Mtt£4n.‘ul




162. 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 to measure the voltage across resistor B.

4

@

b) a power supply, two light bulbs (A and B} in paraliel, 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 bulb A.

c) apower supply, two light bulbs connected in parallel, two switches, one that controls
each light bulb and two voltmeters one measuring the potential difference across each
light bulb.

.
L




163. Refer to the diagram of a doorbell and indicate the four electrical functions in the
boxes provided.

Function:
Functios: f
| Cﬂnﬁvf h
Function: P
Can(fuc)(lm ourer Joute
164. Give two examples of protective devices.
Breater Flese

165. What four factors affect the electrical conductivity of a wire?

T empoature

Thickn 255

Materal

L-ay{—l,,

166. What is the function of a switch?

To  control The Circatt

167. Draw a simple circuit with 2 resistors and a power supply in series and in parallel.

Series

Rera e |

t_f%




168. The components of a circuit that transform energy are called transducers. For the
following list of transducers, indicate which energy transformation they perform.

Transducer Transformation
An Electric Lamp Z (co{ft'tﬁ“(y — L it ow s
A Photovoltaic Cell (Solar Panel) Lumh‘w% — [e c 1(’\;(’ Ly
A Coal-Fired Generator C A_‘} mirced | — lt CI‘TFCQ {
it e ( ectrreal — Heof
A Blender e[gc'f”f?za,{ —  Mechoutea!
A Tidal Turbine M 2C aam\m [ — < [e ﬂc,} cal
A Water Heater 9/[ e 0_{_’.‘\5“ { —> .'L.;‘& ric /

169. The diameter of the wire in an electrical circuit is increased.
a) What will happen to the resistance of the circuit?

Tf CI«W%&j

b) What will happen to the conductivity of the circuit?

Tt therases

170. What would happen to the current intensity of a circuit if more resistors were
added?

I by@u/& ({_ﬂofcav%

171. What would happen to the potential difference of a circuit if resistors were
removed?

Nothing pafmﬁm( «‘,«“Ffd_cu.cc |
s Confroled by fhe Power Sasrce.




172. For the parallel circuit below, indicate which lights will be turned on or off for
each of the switch arrangements displayed in the table.

Switches Lights
S1 S2 S3 L1 L2 L3
Closed | Closed | Closed | on | on on
Closed | Closed | Open | on on | g
Closed | Open |Closed | on | ¢ff | on
Open | Closed | Closed | o4f | oft | off
Open | Open | Closed | off | o ff | off
Open | Closed | Open | o £€ | off | off
Closed | Open | Open | on | off | off
Open | Open | Open | off | off |6ff




173. For the parallel circuit below, indicate which switches will be closed or open for

each of the lighting arrangements displayed in the table.

Switches Lights

S1 S2 S3 L1 L2 L3
Closed Open Closed | On | Off | On
©pen Closed | Closel | Off | On | On
loset | Closed | open On | On | Off
®(72n open Closed Off | Off | On
eles,d | close closed On On On
epen Open epen | Off | Off | Off
open | Closel | open Off | On | Off
Closs i open op en On Off | Off
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10.
11,

12.
13.
14.

15.
16.
17.
18.

19.
20,
21
22,
23.
24,
25.
26.
27.
28.

The Material World
Periodic Table Checklist

Locaie ihe groups and periods in the periodic table
Describe the common characteristics of a group {e.g. number of valence electrons,
chemical reactivity)
Associate the number of electron shells in an element with the number of its period
Describe the Rutherford-Bohr atomic model
Represent atoms using the Rutherford-Bohr model
Determine the number of valence electrons in an element
Represent atoms using Lewis notation

Chemistry of Solutions Checklist
Determine the concentration of an aqueous solution (g/1., percentage or ppm)
Define the concept of electrolyte
Describe the pH scale (acidity, alkalinity, neutrality, increasing and decreasing values)
Determine the pH of a few common substances (e.g. distilled water, rainwater, saliva,
lemon juice, cleaners)
Describe electrolytic dissociation
Define the concept of ion
Describe the mechanism that allows aqueous solutions to conduct electricity (electrolytic
dissolution of a solute, formation of mobile ions)

General Chemistry Checklist
Describe the perceivable manifestations of rapid combustion (e.g. heat, light)
Explain a combustion reaction using the fire triangle
Recognise and explains photosynthesis and respiration as chemical equations
Give examples of acid-base neutralization reactions (e.g. adding lime to neutralize the
acidity of a lake)
Name the products formed during acid-base neutralization (salt and water)
Recognize an acid-base neutralization from its equation
Explain the taw of conservation of mass during a chemical reaction
Represent the conservation of mass using the particle model
Balance chemical equations
Explain qualitatively the law of conservation of energy
Apply the law of conservation of energy in different contexts
Distinction between heat and temperature
Describe heat as a manifestation of energy
Describe the relationship between heat and temperature



Periodic Table
174. The following shows the Rutherford-Bohr model of an atom.

a) What is the name of the group this element belongs to?

("(abﬁﬁ 4

b) To what period does this element belong?

S

¢) What is this element’s atomic number?

| F

d) What are the name and symbol of this
element?

C/t@n‘nc ‘(CI“

175. The following shows the Rutherford-Bohr model of an atom.

a) What is the name of the group this element belongs to?

Beron Group

b) To what p.eriod does this element belong?

And

¢} What is this element’s atomic mass?

v 1 amee

d) What are the name and symbol of this element?

Poron P




176. Write the symbol for the alkaline earth metal in period 3, and represent this
element using the Rutherford-Bohr model.

/y}g IZ P .- &-I Le-
LN
Magnesiwm

177. Write the symbel for the noble gas in period 1. Represent this element using the
Rutherford-Bohr atomic model.

Symbaol

He le'
Heliun,

178. Write the symbol for the alkali metal in period 4. Represent this element using the
Rutherford-Bohr atomic model.

Symbol

K

P0+%5 wmn

2 g 76 5’1:, [é.-




179. Write the symbol for the halogen in period 2. Represent this element using the
Rutherford-Bohr atomic model.

Symbol

e F qp

~| Fe~
(O de

F[Wﬁ\(/\- (2

NMgon

180. Write the symbol for the group 5 element in row 3. Represent this element using
the Rutherford-Bohr atomic model.

Svmbol

A P 5P\ |y-| | K-
135 )e ﬁe)ia

p Aaspﬂofué

Alsmme

181. Write the symbol for the element in the third family and 2" period. Represent this
element using the Rutherford-Bohr atomic model.

Symbol
5 Ae|Se

B(Dr@n




182. Lithium is a metallic element with atomic number 3. Lithium is malleable, ductile, and
lustrous and conducts electricity quite well. In contrast, nitrogen is a non-metal with
-atomic number 7. Nitrogen is a relatively inert gas that makes up the majority of our
atmosphere. We use liquid nitrogen to flash-freeze foods for storage. Nitrogen has poor
electro conductivity.

Silicon is an interesting element in that it sometimes conducts electricity and sometimes
doesn’t. It can be ductile and malleable but only in certain circumstances. It shares the
qualities of metals and non-metals.

What do we call elements like Silicon which have the traits of metals and non-
metals?

M etall @flﬁ

183. For each of the following descriptions, determine the group to which the element
described belongs.
a) A non-metal with seven valence electrons that is used to disinfect and purify water.

Ell: HQ@{WI <

b) A metal with one valence electron that is used as an ion in batteries.

T Al Metals L

¢) A metal with two valence electrons that can be found in our bones,

s ,4’[ éﬂ&"hc, ear TLLI m-&{a [ Ca

d) A non-metal which is essential to human life, has 6 valence electrons, composes 20%
of the atmosphere and is used by cellular respiration/produced by photosynthesis.

Oxyfvn Group YL O

€) A non-metal which has eight valencé electrons that is used in special light fixtures.

mﬂ: N@Lw( 6 Qses /V €




184.

‘What is an ion?

An citom yifh e Chatye, Heat hes LosT or 9arked

electrons

185.

What can be removed or given to an atom to transform it into an ion?

E ( ﬁf/‘mﬂﬁ

186. Refer to your periodic table.

Determine the number of valence electrons each of the elements has.

Draw the Lewis diagram.

Name the chemical group (family) to which the element belongs (example: alkali

metals, alkaline-earth metals, halogens or inert/noble gases)

Element Number of | Lewis Diagram Name of chemical group

valence
electrons

Sl 7 Lf: waa‘g ens

K ) i Albal; metals

A Nobel (ases

va Nitrogen group

. 7 Boron group

il Oxygen group

. Carbon group

7
5
Al > Al
R _
o
o

Ca A bl Esrth Metls

Ca




187. Using the information provided below identify the elements described with their
name and symbol.

a)

This element is a halogen with nine protons. it’s the most reactive element and is used
to whiten teeth and create powerful acids.

F/u@rme F

b)

This element from period three has 13 protons. It’s a lightweight metal used in foil
and airplane construction

4/omrm‘um A‘ /

An alkali metal that can be found in bananas and is in the fourth row of the periodic

table.
P o 7Lﬂ?ﬁfr?.mm }(

d)

This element makes up every living creature on earth. It also forms pencil lead and
diamonds. It has 6 protons and is found in the 2™ period of the periodic table.

Coorbon C

This element shares its name with the stone that emeralds are made of. It’s an alkaline
earth metal from the second row of the periodic table.

Se ry icem [2e

This element is explosive in its pure solid form, but only if it gets wet. It has a single
valence electron and can be found in the third period of the periodic table.

SO c( (wm Ne

g

A very small and light atom that is the major component of many stars. It’s also
found in fossil fuels and water. It has only a single proton and one valence electron.

#\{ Jw GaN H

h)

This atom has its valence electron shell filled. It has 18 protons.

A(yon A'r‘




Chemistry of Solutions
188. When a neutrally charged atom gains electrons what does it become?

/’/‘5{50. ﬂ‘(/@l)/ C[\age 4 ../411:“&&1

189. When sugar crystals (CsH120¢) are submerged in water the water molecules separate the
sugar molecules dissolving them in the solution. When salt crystals (NaCl) are
submerged in water the water molecules separate the charged ions from one another (Na*
and CI).

What is the name of the process that occurs when the salt is submerged in water?

D BS@ Chov {‘(\69 n

190. Does pure water conduct electricity?

No

191. What allows a solution to conduct electricity?

ﬂg presence ot mobile C/Aay.le
Swch as fons fﬂﬂ& ¢oleelson

192. What is an electrolyte?

A soluton COnﬂ(af‘nDy jons, (;Lafyoé Par?(}&/.ef.




e

193. What is the difference between regular water and salt water that allows one to
conduct electricity and not the other?

The sl woler hes C’/ﬁ.arygé rous
Wﬁf [c ﬁgm Lua,)(er l@csn"L' T/v—f < Ckaisea(
Fods Cre f‘gqm‘n:c( % conduct e /ccﬁ‘hfr"(/

194. Indicate which of the following conduct electricity.

Solution Conducts Electricity (YES/NO)
A metal plating bath filled with water and
metal ions ,Ve S
Pure distilled and de-ionized water no
Syrup made up of sugar and water N 0
Salty ocean water y es

Stomach Acid

Jes

195. Observe the chemical reaction below and answer the following questions:
HCl + NaOH — NaCl+ H,0
a) What type of chemical reaction is this?

4&‘1 - f?asc /Vgo«fm/rzuw

b) What type of chemicals are the reactants?

Hel = 4ok NaOH = Base

¢) What kind of chemicals are the products?

Natl = Salbf H,O =aaten




196. Hydrochloric acid is secreted by cells in our stomachs to help us digest our food. We
have a layer of mucous in our stomachs to protect ourselves from this acid.
If we measured the pH of our stomach fluid, would we expect it to greater or less
than 7? Explain.

Less than 7. At solufons hae pli
[owe, Than % Siwce HCl 15 an aa™d
7—,& w:‘ﬂ [eweor ‘H\e /DIL/

197. Indicate which colour the litmus paper would be if you tested each of the following
solutions.

Solution Litmus Test Colour

A broken bathtub at a crime scene filled
with an HF solution BLUE_) /2'6 é

Vomit under a roller coaster containing
HCI RED— [2ed

A cleaning product made of equal parts of
both NH; and CH;COOH BLUE— Blue

Oven-scrubber solution containing NaOH

The spit of a xenomorph containing HF
and HCI BLUE— Eed

Pure de-ionized water BLUE— B /a e

Ocean Water RED - Zﬂ A

198. The pH of rain water is lower than the pH of lake water.
a) Which of the two is more acidic?

Lown Water

b) Which of the two is more basic?

laéo Wa?ler




199. To perform a medical test, a patient’s blood (pH7) must be made 1000 times more

basic.
What must the pH of the blood be during the test?

5o (oI 111314 [;}/ [0
25 My S

200. A McGill student is testing the groundwater on the island of Montreal for acid rain. If
the pH of the St. Lawrence river is 6 and the student find that the ground water of
Montreal is 10 times more acidic, what is the pH of the ground water?

pHE

201. What is described by the concentration of a solution?

T/\e q,moan'/' 07[' S&/u?lc dissolved o
PC/CHLI‘VC 7L0 ﬂue amoun'/'G‘F So/l/c’n?('

202. Environmental scientists typically use the unit “ppm” (parts per million) to describe
concentrations. Convert the following concentrations into ppm.

Original Parts per million (ppm)
5% solution of sugar 5’" O OO0 ppm
6 g/L solution of thymine | ¢ o 00 ppm
100 g/L solution of albumin | [ooo o0 ppm
0.05% solution of sodium hydroxide 5 OOP pm
.001 g/L solution of mercury { ppm
85% solution of methanol 850 ooo PP m
0.0007g/1 solution of carbonic acid d,?—PP " .




203. For the following pairs of salt solutions, indicate which is MORE concentrated.

Pair More concentrated
3% and 3 ppm 2
20% and 20g/L 20
100 ppm and 0.1 g/L Same

1g/L and 999 ppm | /L
10 000 ppm and 75 g/L 75 o/l
60% and 350 g/L 6 0 o
120 000 ppm and 15% } 5o

204. A 3L solution of salt water with a concentration of 12% is divided into three 1L jugs.
What is the concentration of the salt water solution in each jug (in %)?

/l"l\L C.en (_'”u‘b‘afhwﬂ A vesa {-

| o Ckaugt i€ He Solutron
(s ;PI,"‘f WP

205. What happens to the concentration of a solution if the volume is doubled?

ﬂe. Concentfratten B halved

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

L= (000, o looownl |

._3...0_.9 = .15_.9 ]—/Jl 5—3/L

L /L




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

255
240,

= 0./]0 ¢ [6cY = [0-/.

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

sO 4{0]/(_ S:D[u{}-oﬁ i

x{0 203/t

Solution | - Concentration
1 4% m/V
2 2g/100 ml]
3 5g/L
4 10000mg/1500 ml

= = Gue gl

209. 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.

0.lg

100,

X
:;ﬂ'—\—-l-u
ooy eoo [

| 000 ppm

210. City regulations state that swimming pools must be closed when the concentration of
free available residual chlorine in water is less than 0.3 ppm or greater than 5 ppm.
The table below lists the concentrations of free available residual chlorine in water
samples taken from four swimming pools.

Which of the pools has water has water that complies with these regulations?

Swimming|Concentration of free
Pool - available residual
o chlorine -
1 000002% @) | ytgo00 = 0.2 ppm Oﬂ,/ﬂwe/
2| 0.0004% @V) 5 & complies.
0 es0 = L‘PPM TLB ﬂe
o lrer?
3 0.0004 ¢/L.
g 1000 - O-L/PPM VMu«')f'!wc[mé
y 00058 (L1000 = 5.§ ppom

AL ms’f' Cohtuﬁaﬁ,‘




211. Which of the following solution(s) contain electrolytes? Explain your choice.

Cflileilit(::i?ilty So [607(4‘%5 / J Q/ 4 COnfefa
Solution fest e [66 ff@liyh 7‘;' ’H'e}/ Qf/0055& (.l,
1 Dim light

2 Strong light 'Hlb C@WJC‘C?LJVF/?L/ ﬁsf McL
ST Nelitn | (opolehd A Dyht Ciraarl

Strong light
2012, Identify the substances listed as acidic, basic or neutral.
Substance ~ pH Acidic, Basic or Neutral
Egg white 7.6 ' Boes 1
Lime water 12.0 . I Basic
Maple syrup 6.7 i Acrdlc
Vinegar 717 Ao lrc
Dissolved baking 8.3 h B
soda asit
Distilled water 7.0 NMewtral
Peaspup 5.8 acrdic

a) Which substance is the strongest base?

Line watfer

b) Which substance is the strongest acid?

Ve hﬁja r

213. Classify the following substances by type of electrolyte (acid, base or salt).

Substance Type of Electrolyte
H,SO,4 Aci
Mg(OH), B 5¢
HNO3 ‘ 4&“4
KF Glf
MgC12 wa/’




General Chemistry

214. What is the meaning of the law of conservation of mass?

/f/[af’frr caynst be cCrzal cb or ([,esf'/byeé
the amount 2 matler (1 o .c_-bsf,l 5,«(;7(:#&

@Qaw% C/LW«MQ néfﬂzr‘ Can tHe moss.

215. In what way does the law of conservation of mass affect our understanding of
chemical reactions?

Both 5ides e'F & Chemizal Ieactson st be

balanced in dzrms of mass and afoms.

216. Using a ball model, represent the following balanced chemical reaction.
CH, + 20, — CO; + 2H>0 + Energy

I
ofo gg’ —7%4-3

@cC ®o Bk

217. Using a ball model, represent the following balanced chemical reaction.
CH;COOH + KOH — KCH3;COO + H>Q + Energy

%+m—>«g§g@;§

Oc ©H ec BK




218. Balance the following equations and then draw diagrams of the molecules in the
chemical reactions.
N, + 3 H — ANH;

9
M@® OO
aQ Na +2AH,O0 — g NaOH + H,
@ @80
@ “g”?w t @




219. In a small lake affected by acid rain on Grand Island, 73 Kg of hydrochloric acid (HCD
reacted with calcium carbonate (CaCO4) to produce 111 kg of calcium chloride (CaCly),
18 kg of water (H,0) and 44 kg of carbon dioxide (CO,).The balanced equation for a
particular chemical reaction is:
2HC1 + CaCO; - > CaCl, - + H,O + CO,

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

Py 4 Uy Nl b Gk +44Ly

\ W4
A 100b of CallO; | #3kg

220. In the lab, you react 8.5 g of NaNO; with 9.8 g of H,SO;. You obtain 12.0 gof
NaHSO, and a certain quantity of HNO;. What is this quantity of HNQ,?

$.59 + 189 —=> Yy + %y
\/
(9.3 -9 = |G.39 HNO,

A

221. The reaction caused by the burning of butane in air is represented by the following
equation:
2 C4Hye @ T 13 Oz(g) —> 8 COz(g) + 10 HzO(g) + Energy

During a laboratory experiment, you reacted 29 g of butane (C4Hyq) in the presence of
oxygen (Oz). 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?

g +¥ > G 45,
4

\
3
[ 104, o, 1729

—




222. What is the difference between heat and temperature?

Heat ts o {orm ot eneryy; nlrarcd radralion
Tcmf)dmﬁ"f 5 a Mpagurt &fa fhe overad< kinelsc
enetsy of fte P"f{"'lfd Fa  sabsfakee.

223. Chemical reactions often give off energy when they occur. What are two forms of
encrgy released in a combustion reaction?

Hcaf or Thepmal L{rfﬁfﬁ Lumipons

224. What are three necessary conditions for combustion to occur?

@xflaﬂ"' -Fua[ Sowrce | Heat

225. 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 out small paper fires by scattering the pieces of material involved.

fuel

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

Heal




¢) During a forest fire, firefighters begin clear-cutting a threatened area. They cut a 50-m-
wide stretch of forest a few kilometres ahead of the fire.

Fuel

d) A fire blanket can smother a fire.

Ogr“éanf'

226. Examine the following chemical reaction and answer the questions:
CeHi20s + 60, — 6H, O + 6CO; + Energy
a) What is the name of this chemical reaction?

C ﬂ[(ular ﬂ-&sf)r‘fa 7()19[/\

b) What are the two reactants in this chemical reaction?

6[“(05‘8 OK'Y.TO‘
CG Haa.oc O)_

¢) What are the three products in this chemical reaction?

Water Cetrbon clhwfic_ EM!}y
Hyo COL AtP

d) The following reaction can be seen as an opposite to the one above:
6H, 0O + 6C0O; — Encrgy + CiHppOs + 60;
What is this reaction called?

?[LQILO IV 7‘7{86?,"

€) Where does the reaction shown in “d” occur?

Ia ‘ﬁw, dl[a/bp[raﬁg 07C 7[:47(' Qné czéa/
Cells
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12.
13.
4.

15,
16.

17.
i8.
19,
20,
21,
22,
23,
24,
25.

26.
27.

28.

29,

Earth and Space
Hydrosphere Checklist
Define a catchment area as a territory surrounding a waterway
Describe some of the impacts of human activity on the waterways in a catchment area
Define salinity as a measure of the quantity of salt in a solution
Describe the influence of salinity on the density of a solution
Describe factors that affect the circulation of surface currents and deep currents
Describe the role of thermohaline circulation on global climate regulation
Distinguish between glaciers and ice floes
Describe some of the impacts of the melting of glaciers and ice floes
Describe the tides in terms of the gravitational effect of the Earth-Moon system
Atmaosphere Checklist

. Describe the greenhouse effect
11.

Explain some of the consequences of a higher concentration of greenhouse gases (e.g. global
warming that could result in higher sea levels, disturbances in ecosystems or the melting of
glaciers)
Describe the properties of an air mass (temperature, humidity, pressure)
Explain the formation of clouds when two different air masses meet
Describe the main factors responsible for atmospheric circulation (e.g. pressure variations,
uneven heating of the Earth's surface)
Explain the formation of cyclones (low-pressure areas) and anticyclones (high-pressure areas)
Describe the main factors that affect the quantity of solar energy that reaches the Earth's
surface (e.g. reflection and absorption of solar energy by the atmosphere or surfaces)
Lithosphere Checklist
Distinguish between minerals and ore
Describe some of the environmental impacts of mining or of the transformation of minerals
Describe the structure of a soil
Explain the chemical and biological reactivity of a soil based on its composition
Define the permafrost as a layer of permanently frozen soil
Explain some of the consequences of a rise in temperature in the permafrost
Biosphere Checklist
Describe transformations related to the circulation of carbon (e.g. photosynthesis, plant
decomposition, dissolution in water, combustion of fossil fuels)
Describe transformations related to the circulation of nitrogen (e.g. nitrogen fixation,
nitrification, denitrification)
Describe the geographical and climatic factors that affect the distribution of biomes (e.g.
latitude, humidity, temperature, salinity)
Describe different terrestrial biomes (e.g. fauna, flora, climate, type of soil)
Describe different marine biomes (e.g. fauna, flora, temperature, salinity)
Energy Resources Checklist
Describe technologies used to produce electricity using the energy resources in the
lithosphere, hydrosphere and atmosphere '
Describe the main impact of the use of energy resources in the lithosphere, hydrosphere and
atmosphere



Hydrosphere

227. In the diagram below, the doted circle represents the moon’s orbit around the
Earth.

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

b. 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.

Symbols
§ = UngavaBay

« = Moon

L = LowTide

228. What is a catchment area (watershed)?

The regiton N wheeh  Weiter dmins fo o
5{)1:0;‘{}5 P[&Ge ee. S$tlawrame q/afm[,({




229. Name three types of human activity that can cause an impact on the waterways in
a catchment area (watershed).

4 J,am wml L)ah c(ewfrgﬂwf’ ’4797"76:[?(0»&

230. What is salinity?

4 Mpasure of He aubual of sall-
‘-(j%@[(’té [ 4—5@[0:.7&6‘#%

231. Which is denser: distilled water, lake water or ocean water? Explain.

©cean cumcer/ I Fhas more
S lF 9rec fer Salinety

232. What causes surface ocean currents?

rainage e e, Ctnorbtton

233. What causes subsurface ocean currents?

Tlermohalpe  Cirealation.

234. Which is denser, cold water or warm water?

Coll woter

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

©Cean C wrront> WP+“3 water i Certarn directions
to or Lrom the 1005 cud equifor, Thyo




236. What is the major difference between an ice floe and a glacier?

4 Glacrer 5 ¢ compresged mass ot spow and
r<e that Lorms on [aal

'4"1 ng 'p[GC (s 10/_-07;’\ oCeon wc‘]%r %Qﬁ‘py

oty

the poal?

237. What two effects do the melting of glaciers and ice floes have on Earth?

Slow oo ha e
C creeda f=on

Sece level flise
( Glacns Only)

Atmosphere
238. What is the greenhouse effect?

4 natuml process that allbws e
corth ?% r 67La(7l heat by Cépl‘éfﬂy

HL n 71'4'_ aléﬂwgﬂw

239. Name four greenhouse gases that are found in the Earth’s atmosphere.

wrater , Yapour V. Wetres
ﬁl N @ Lr VLE.
Corbon diogée etk C/ 7‘4(

COa_

240. Name two causes of the intensification of the greenhouse effect.

Barnh!j F@sq}-/ ‘IQC&[ {1 ' DG{/'/'&C?L)M < # ’épfcgfj
‘)Lo (ro éacg C@)_ |




241. 66 million years ago the region around Mumbai was devastated by incredible volcanic
eruptions. It is theorized that these eruptions helped cause the extinction of the dinosaurs
by changing the climate.

What effect can volcanoes have on global climate change?

Tl\&)f ems /' &@_,_ p a @, « ;/(en«éwfc - 4=%
‘ILA-C&?{ C&h COﬂ)Lr;_éal(e f& 5’(0 éﬁ/ WQVM/'&

242, Describe a consequence of a higher concentration of greenhouse gases in the
atmosphere.

- “é/wm/ O[{“W)Le Chawge
’M&/A‘ﬂj pmma'ﬁrosﬁ € Geusing ﬁ[bll‘ﬁg ? o3y fom Cliasg

f’/ﬂ&ﬁﬁfy pao&z fee  and Olacrer 5w
_HE/”I-O ‘ﬂﬁ‘\ﬁ.a Cr‘f&u[at(l‘ﬂ\

243, 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. -
Explain 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.

Causes cyclores, powetal stofms
— Plooling
~ Preperty ‘iﬁmnaﬁa
- [\ n 'Fm 1 ffb' Gﬁvc&amﬁé




244. 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.

Tt He fuoss s Cold He J/ moeT cond P/W—/ace_
1 e
Aot clowds (] fonuy rais

..[—16 ‘/'k Mess |5 q-ouem 7"& c[@wl.i cend rain
a/r‘f( 55 £/74/‘

245. What causes winds to blow?

-Dl“[‘:[acwas tn Gir pressers
ld/l‘ﬂ,& B/@w '&yn. H?L = /Wu/ pl“&"‘ia—l’t

246. Cyclist A leaves Montreal for Quebec while at the same time, Cyclist B of equal ability
leaves Quebec for 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.

wiad  Blows Queher —> tontreal

| Cyclist B aurves fies, Tley are rilins with
| tte Wind
CYC[B}" # TS5 fl"!r\nﬁ Qj’a/M-IL ff_




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

dec‘r/easeg, Parf&’/rf woce {ester anl
Ceorther o‘{)ar’L—

248. What happens to the density of air as it is cooled in the atmosphere?Explain.

[ACrectses, Pa,r hcles move Sloar (?’ C (69cy~
-‘LO 9 t']‘ﬁlr

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

4’[(,7(4\6}/ G[ oné

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

Cx&ém’, or clepfc'ssf@”‘

251. What type of weather do you expect in an area of high presure. Explain.

C[etof sb‘cs




252, What type of weather do you expect in an area of low pressure? Explain.

Clowdy or  precipita ton

Lithosphere
253. What is the difference between a mineral and an ore?

An  ore 5o pock coatalntrg @ mitera!
v Mining po Fenfinl

/Vf/nsm [: % [r"i, (WBFoGNT, G:/early Jaé“ﬁcé P/beflLovs

254. Look at the illustration opposite.
Name each of the soil layers.
Orgamic matf-er
'f'@P sor
Scobsor !
frogmented Perent- Mok
Uneelfered porent (lock

255. At the student horticulturists’ market, they are selling 25-L bags of soil labelled e
“Garden soil.” Which soil layer is removed to fill these bags? Explain your answer.

7/9{7 50(:’/

256. What is permafrost?

Sotlafbelow O Femperaturs a lere
e waler s Pr,mwnenﬂy rozen.




257. What is a consequence of a rise in temperature in the permafrost?

er wtll P Y / cCclesiny [Wlfé' des, Mheoeased
Pf‘f'p'lqr)/ p/mfac:@'w“/y /CC? 2 V‘([mm/ uxi?éf/{ M#QSM.

258. When permafrost melts, what happens to the primary productivity in the region?

I f ncrees es

Biosphere
259. What is the process by which plants and algae capture carbon dioxide and

transform it into glucose called?

% be 3{%7/7{‘9;;3

260. To survive, many living organisms burn glucose or other sugars and breath out carbon
dioxide. What is the name of this process? '

e [ [Go[a-r L&QPI\/‘ cL IC;‘OP\

261. Bacteria and fungi digest the waste or detritus left by other organisms. The bacteria and
fungi fill a special role in the carbon cycle. What is that role called?

D ECOMLO ser sy

e



262. Carbon dioxide dissolved in water can react with water and calcium to form a chemical
called calcium carbonate. What is this calcium carbonate used for in aquatic

ecosystems?
Shelb  and  slelotons ot

MMGrire ocnimels

263. Mufasa the lion tells his son Simba that when they die, their bodies become the grass
and the antelope eat the grass just as lions eat the antelope. Mufasa states that everything
is connected in the great circle of life.

This circle forms a cycle of matter within the environment. What would human
scientists call this cycle?

C W o 2® / KC C.yc [r‘y

264. The carbon that exists in dead organisms can sometimes be buried very quickly by
rivers and floods. These remains are then transformed into new substances that we use to
produce electricity, power our cars and heat our homes.

What are these new substances called?

106995T/ ‘pcfefj

265. Animals, and some plants, eat other organisms to acquire carbon and other nutrients
they need to grow. Almost all animals do this by biting or breaking a piece off another
organism and pulling it into their own bodies.

What is this process, which precedes digestion, called?

i;t 9 eﬁLrLé? 7




266. Nitrogen is the most common gas found in our atmosphere and is also an important
nutrient for all living organisms. What are two things that all living organisms need
that require nitrogen to be made?

P/Z?TLC ) D/V/F/ f«sﬁwﬁc /Ma)(cm‘ql

267. Despite its abundance in the atmosphere, most organisms cannot use nitrogen gas for
biochemical reactions. Before other organisms can access the nitrogen it must be
transformed into ammonia. What is this process called?

/V c’ﬁ’ﬁj e ﬁs‘gca, 'f‘}m\.

268. Bacteria further oxidize the ammonia into nitrites through a different process.
What is the name of this process?

N etreication

269. What is the name for the group of organisms that acquire nutrients such as carbon
and nitrogen by eating or feeding on other organisms?

(Onsem €r's

270. There are many different types of bacteria in the world, some actually do the complete
opposite of the bacteria discussed in question 258 and 259. These bacteria transform
nitrates back into atmospheric nitrogen gas.

What is this process called?

Ja nt“?l'/'rt‘]@(a 'I((‘@m




271. What are biomes?

Laﬂ;c, f‘q,‘@;ﬂj 9‘[’ 'Hz: Duavlcf ‘(/hch
deshonetive C[r‘ﬂca'/Le cnd eoosystens

272, Which terrestrial biome has the most biodiversity? Explain.

T/OPM‘Z/ % @:rt-ﬂs e lots of water Guailufle
. /ar;; ;‘hﬁe,[m(m,\ (Q [OILO'F-Suuﬂykf)

273. Which terrestrial biome has the least biodiversity? Explain.

DeSeHLj) due Yo low u/a‘ﬁer N
Gné pesr sor( nU'?Lfc'“Cu?l:;

274. Which terrestrial biome is the most at risk from climate change? Explain.

Arelic Jundm, changing tate  boveal Loses-
de o ¢ 5/ng 7Lempe/n feeres

275. How is a freshwater biome different than a marine biome?

It las lower Selinrty

MNerine = Sell catfer

276. Name three different types of freshwater biomes.

wetawds
S/ awps )Q—tkUtVS LQ éé‘j

Mayshes




277. Name three different types of marine biomes.
—Q,S?[uam“c & ©Ceans Cerel fZe&L%
Seas

Energy Resources
278. If I am to build a beautiful hotel on a remote gently volcanic island (it won’t explode, I

checked) in the Pacific Ocean; I need some way to power the various electrical
appliances my hotel will need to function. It’s too expensive to buy coal, oil or natural
gas and ship it to my island and the island has no large rivers. My resort is also hit by
powerful tropical storms in the late summer so I can’t build wind turbines either.
What are the electricity options still available to me? Explain why one of them
works.

Thfa/, G cotTherma [, Solar

//}éa/.' Unlm,aﬁpr renemé/e and wat/co/hm;éle
to  Storm

Solor ! Very efecte i ‘f’mpr‘CS;

Grollemal: works well 14 wealtly veleswe
V &tons

279. 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.

Sphere Energy Resource

Lithosphere G Ca’ﬂdm‘b/ 7 ﬂaﬁg‘? / &(,&L_’ g [f/a.O/ ear
Hydrosphere T‘t" A . [ y H ),J/pdm'-l(ﬁ't
Atimosphere Wr\ i i / 4 o (Q r




280. Fill in the table below.

Lo Bouree t L . Layer of the layer where the energy comes from o5
R P :* (atmosphere, hydrosphere or lithosphere?) =
Hydroelectric ener.
" = H gc.fm Sphere
Fossil energy [l“ +I|0 w e
Wind energy a,{mspbﬁc
Tidal ener
& Hedro splese
Geothermal energy l o ;ﬁ DAI e
# ]
Solar ener '
= QJQMS{M:IC







