Final Exam Review

Sec. 4 Science and Technology, Part B



Secondary 4 General Science & Technology Exam Review “Part B”

1) A dental assistant needs to organize fluoride solutions in their supply cabinet but their labels use
different units. Arrange the following solutions in order of increasing fluoride concentrations:

Fluoride Concentration

Solution A: 7 g/l
Solution B: 200 ppm
Solution C: 0.3% (m/v)
Solution D: 8g/300ml
Solution A Solution B Solution C Solution D
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In order of increasing concentration the solutions should be arranged:

Lowest Concentration _& Q . A _D_ Highest Concentration

2) A solution of acid with pH 2 is diluted to pH 6. How much weaker is the resulting diluted acid

solution?

pH 6-2=4
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The solution is

lpooo x

weaker than the original acid.




3)

a)

b}

HCI + Ca(OH); = CaCl, + H;0
What type of reaction is described by the above formula. Explain your choice

Acid ~ Rase /Vea'halfzaw(‘?on.
An ccd (HC) anj a bage (Cafon)) teact o Lorm a salf

(tach) and water (Hza),

Rewrite the above equation as a balanced chemical equation.

JQHC |+ CQ(OH)’_%CQCIJ_ +Q,HJO

¢) If 74g of Ca(OH); is reacted with 73g of HCl to form CaCl; and 36g of water. What mass of

salt would be formed by this reaction?

Cal0]) + 2HI > CaCl, + 24, 0
v v 4 g,a

24, ?
\ J'/ % = ' 3
"% -36 - 7= Ui
11 3 of salt would be formed.

d) Draw the above chemical equation using the particle model and the legend below:

Hydrogen (H) Chigrine (Cl) Calcium (Ca) Oxygen (0)
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4) Identify the alkaline earth metal in period 4 of the periodic table: Cct I cluum
a) How many electrons does it have? 20
b) How many protons does it have? __2 Vi
¢) How many neutrons does it have? __2. O
d) Draw the simplified Bohr-Rutherford model of this element.

) )

ode” 33‘ ga’ e

e) How many valence electrons does it have? 2l
f) Draw a Lewis diagram of this element.

Co

g) s the element a metal or non-metal? M e,'f'oo ’
h) Describe the properties of this element.

- Laﬁ‘rrou.s /S}u“ny - E/.ec‘f‘rn‘ca[ Conductor
- Ma”&aue
- ch'[‘c‘la

— T/Lerml Canalao;l,p

5) a) Draw the magnetic field around this bar magnet:
g @— Ny
/L 2ES

N — @" —_— —

b) Draw the compass needle for each of the compasses below as if they were positioned around
the bar magnet.




6) A series circuit with a single resistor is set up and measurements for current and potential
difference are taken using an ammeter and voltmeter. The current is measured to be 250 mA while the
potential difference is 9V. What is the resistance of the resistor in chms {Q}?
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The resistance is equal to

360

7) Bruce is buying an electric golf cart for his father. The motor has a potential difference of 500V
and draws a current of 30A. What is the power rating of the golf cart motor in kW?

P= VxT

P= 500V x 304

P= 15000 W

{

* lyop
e

5000w = |5t
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The power rating is equal to

I5EW




8) A} Ifa 120W lightbulb is turned on for 5 minutes, how much energy, in joules (J), will it consume

in that time?

=~
E-rm‘n:;BQO sec ;W lzolﬂ/k Fo0s5 = 36 ooo T

©60 i f

{ .
The the bulb will consume 36 0oo J of energy.

B) A different light bulb with a power rating of 80W is turned on for 120 minutes. How much
energy will the 80W bulb consume in that time? State your answer in Wh (watt hours).

Lo | P AdsE )
llt?mn.z:\g T Y
~ ,‘W&h wi f‘ owxa) = 1LoWh
I j
The the bulb will consume l‘ﬂ Wh of energy.

C) A dishwasher with a power rating of 6000W is used for 3 hours each week to clean a family’s
dirty dishes. How much energy, in kWh, is consumed by the dishwasher in that 3 hour period?

2 PxAt:
6000 = 6 b | E | v3) =
byps ! sk b | sk 1f ity
4 )

[

The the dishwasher will consume l g £WA of energy.

D) How much will it cost each week to run the dishwasher from part C if the rate for electricity is

$0.07 per kwh?

Cost = IZa?Ze ¥ Energ/
(o f':éﬁ?_ﬁz Wh = ¢ 1.
= 1§ LkWh= 4124

in electricity each week.

bl.2¢g

The dishwasher will cost



9) a) Baking a loaf of bread requires 120 000) of heat energy. If the Kelvin Kiein oven has an
energy efficiency of 70%, how much energy will it consume while baking a loaf of bread?

(
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The Kelvin Klein oven will consume 1721 498J _of energy to bake the loaf of bread.

b} How much energy s lost/wasted in the process of using the Kelvin Klein oven to bake bread?

Lost Eneg)/:: Ehefj)/ Consamed = Use el Energy

1A 4285~ 20 0007 = 51 425 7

ﬂ ‘fi? J of energy were lost.

10) For the pairs of gears in the tables below fill in the missing piece of information (X} using the

information given in the table.

Gear Radius Speed
Driver 12¢em X pn‘lrer Newrn 2
Driven 30cm . 400 rpm D S — = —
eiven  Bown | &
#que;‘r_ gear rotutes
‘Fae er
X is equal to }000 f‘ﬁﬂ g
Lfaﬂrpm X 22 logorpm
Number of Teeth Speed . 7
Driver 45 300 rpm M = Ef.?:.ﬁ - _I__(Z
Driven X 30 rpm Drivea  39rpm !

* Larser Gear hﬂ(a)(&j

X is equal to (.ig@ T_CG'M slower
G teefh 1:..{{.0: 460 toeth




11) How does the melting of glaciers and pack ice affect thermohaline circulation?

Glaciers

<Fresh waten melt dilates
The 54;/7}# oCean water

Pack Ice
— lrFe-S}i Wﬂlfer ‘{Qf‘gm fﬂei'ﬁhj

Prck fte also dilut,
C{cafms,yg salinity. The docase The .Salr/?fr}’ ot oc ~
1 sglf C_oncen‘ffa‘f-‘an Waﬂ(er Thie o ea;;,
5/0W5 ’)"Aemwha/m.; C.‘rm/QnJ‘ p /7L ‘ !5. arge 1
— Glocral melt woter ‘/" eon centrafion
Causes gea levels To rise Slows ’rhef"'w}la/me
by in easing ©Cean Vohme, cirew lution,

Thes Causes Flooding on
the shepeline.

12) In what way does melting permafrost affect the greenhouse gas effect?

Wheh ‘f;lc Sot! ﬂ‘“Wﬁ, 1The @f‘jdn:‘c m“frer ih #.17&
soil s metabolized b}/ microbia ! acf.‘w‘fy. Thrs

Feleases greenhouse gases Such as Methane (CHy) exd (o,
whith cenfribite F2 the qreenhouse gaus effect,

13) Explain how salts, acids and bases conduct electricity.
When tThese substan ces, called elecTro I),T es, dissolve in

OPFosﬂ’é 6%) Chagcs That are capable of moving
'\”JCPeﬂLl'en’/'/)/ 'H’muyh The So/u‘fTan. AI’I electere

Current r epresmﬁ’ 21 n0+ cla‘rzaf.‘o.m/ mOucmenf'o'F ch&r‘gej,'

this s made possrtle Jue to the Mc’cpcn Jert+ MOLF/HS/
of the rons.




14) What are the three components required for a rapid combustion reaction to occur? Fill in the
three boxes below.

Oxidig ing AgenT

Fuel

Héc;f / Tanitren

Tempotatuy

15) A) 6C02 + 6H20+ nghté 602 + C5H1205

What is the name of the reaction shown above? Ph 01-0 S yn’r/l&s P4
Justify your answer.

?ho‘/“o._fynﬂe,s;‘s is tThe ch'éih:'ca/f cbmlm‘nmﬁ‘an of
COy and H,0 Using gkt energy to form Sugapr
(GH0) apd Oxygen (0y).

B) 60, + CgH1,0¢ = 6CO, + 6H,0 + Energy

What is the name of the reaction shown.above? _e_b:p_u:g'fl On_

Justify your answer.

fesp.‘ra‘f‘.‘an is 'ﬂwe Oxiclq,‘h‘en tfpglu(:ase (c‘,;gzo‘)
tb)’ OXxygen (01) To form CU_,_ and Wwaler (HJO)
ané re(egge enuﬂy;




16) A glass rod is rubbed with a polyester cloth; the glass rod gives up its electrons and becomes
) ! ass + positively charged. A silver plate is then rubbed with a wool rag; the plate receives electrons
from the wool and becomes negatively charged.

b) l"ll/ er —
What will happen if the polyester cloth and wool rag are brought together?
Waool +
) I + ﬂ\ ey W-‘H br, “fﬁ‘aa'f‘eé '}‘o Ohe Ctnvf'ﬁﬂf.
o Y&S et ~—

17) List the four factors that must be considered to improve the conductivity of an electrical wiring

system:

SherT Cold
Fa,‘f' CoPper

18) List the three factors that affect the strength of the magnetic field of an electromagnet
{solenoid).

T/V,O& of Coce Curcent
| of Tu m-;//l.zyt&iﬁa:l

19) A) Describe the link formed between a plastic bottle and its screw-on cap using
the four characteristics of links. ’

i

- D.‘rﬁc‘l’ | - Pﬂffl\a l L_‘-\
oV

— F/ex;‘b/e — Rem OV'dL/C

r
B) What type of guiding control is demonstrated by the bottle and cap system? H e l iCa ’



20) Name the components of the following circuits, state the function of each component and
determine if the circuits are in series or parailel.

Symbol Component Function
Vb_ FU se pro ‘f‘eo'l‘fon
& Transf,
.®. Light- | glectmmy
Balb | vnto fognt
Limrt
_/M- F’ﬁ%far C"I"fw y 1\ R
Measqre
Anmets | Current
in _Sepies
m eascere
Voltmet..,. Pofential
"Feroye
in Fa, l[ el
—O/o Swilh Cbn'h‘o l
. Power Po wer 3“.9,0{)(
T | s |ty

Circuit A is connected in pam//e /

Explain.

Circuit A

Circuit B

ééi

®

;

® 3

——Q—

®
3\

‘and circuit B is connected in 5 erre S .



21) Determine the direction a compass needle would point if it were placed at the following four

positions around a live electrical wire:

L

22) Several technological devices are listed in the following table. For each device describe the
transformation of energy from one form to another. {ex. An electric light bulb transforms

- @
40,

electrical energy into light energy)

Energy Transformation

Device
Gasoline Engine Chemicee | >Mechanical
Wind Turbine Mechanical> E lecTrica [
Toaster Electrica | 7Heat
Headphone Speakers Electrical-> Sound

Television Screen

E ]ecfrr¢a ]—9 Light (Luminous)

Piano

Mechanical? Sound

Photovoltaic Celi

Lalh/‘noas (LQ’&%)%E'EGI’iCE]l

Piezoelectric Crystals

Electrical> Mechanical

Battery

Chem“CQl ->Electrical

Geothermal Power Plant

Thermal / Heqt ~>FElectrical

Blender

Electrica | Mechanical

Glow Stick

C hemi.oP>Light (Luminous)

Hydroelectric Dam

Mechanical> [ [ec‘h* rcel




23) For each of the foliowing motion transmission systems indicate the name of the system and

whether or not it is reversible.

Name of System Reversible (Yes/No)
Gea
Train

Chain
cnd
dprocket;

yes

FrieTion
Gears

yes

Be[‘/‘ and
Pa//ey

)/65

W@f‘lﬂ anJ
Worm Gear

N o




24) For the following table of motion transformation systems indicate the name of the system,
whether or not the system is reversible and in what way(s) the system can transform motion.

Name of Reversible Typels) of Transformation
System {Yes/No) ex. Translational to Rotational
R_a(,k - ‘Zo‘fd. 1"‘0!! - Tfmle'h on
2 .
nd ye' S Transtaton 3 llotation
P u‘nl‘on _
Screw o
Rotstion > Transletion
Gear A/O . |
Com
a”‘! A/O f?of‘a'ﬁ‘oﬂ 4 ﬁans/czﬁ"ﬂ
follower
SkJ er y es Ro fefron = Trangl Fon
Crap k | Trandeton=> Hotefron




25) For the following situations indicate the constraints involved.

Situation Constraint

A) Two groups of children playing Tug-O-War Te nsen 'q-—-'l E$'
TO rsion

B)

Q) Te rs oy | @
D € ‘F { €C 'h‘ on

m 7

E} A piece of paper being torn up Sh car mj wdﬂ

Comi)rass 'on
) %




26) For the following basic materials state at least two advantages and two disadvantages of each

material and state how each material can be protected.

Disadvantages

Protective Measures

Advantages
Y Hardn ess L Shatfering |-Avoid Shock
- Ph ysite/
- Tiwr‘mg,/
Ceramic | 2. D (V1a7, L!e 2. A—c:'J @WS}aﬁ
Low Conduct Ny Low Conductivty
(Thermal § Elupy| (Thermal ] Electra)
" Herdiess "Flampable PP
Elestyrty aikaling
' e Soluton
wood |2. TOUghness 2. Lot or
Eq,s,"/;, AsjemL/a! Low CWﬂJ%-L;Uﬂ), Hea'f'fnj to
Li\,hhve@hf’ (TA“”"H E/%h‘?c) hr&h fempﬂ"ﬁ"‘
: o _
L 5h y = HﬁWy 'Caa‘h‘uj Pt by off
Hard
Metal Durab lc = T:.’;mPﬂn‘ny
2 Dochile 2. Oxtdeza tion Mmool
Malleab e neality
Good Conduchyity | Hyh Cosductiity |- Quenchirg
(Thermal 3 Electic) &8> CThormel ¥ Electrrc)
L ij W’Wc.vh e I}fwersrl;/e Wa fe, proo £
Duraé I‘ﬂ l7ejr5LIa+fon UV Co@{‘:lj
astic b erhr
st 2. Eaé?’r S}quﬂal 2. Made oF Lossil ;“?;;blz
Hari 'ﬁu&ff '4'”‘“ _,‘1 'f
Low ﬁan,cla.o'l‘flh’iy Low Cond, of'rwt 0% tOxcan
(Therma |+ Eleche) | (Thermal 1 Electic) Add:tion




27) For the following table of energy resources indicate whether or not the type of energy plant
uses renewable energy, produces atmospheric pollutants, produces hazardous materials or can
be constructed anywhere. Also indicate if the source of energy is part of the lithosphere,

hydrosphere or atmosphere.

Type of 'Renewable | Atmospheric | Hazardous | Constructed Lithosphere,
Energy Facility {Yes/No} Pollution Materials - | Anywhere Hydrosphere
: {Yes/No) {Yes/No) (Yes/No) or Atmosphere
h I :
Geotherma y % WO Mo Mo L-;"ﬂ o
Hydroelectri
ydroelectric YG_‘S WO Mo A 0 Hy Jra “
Solar A
[Photovoltaic] y es VO /MO MO Atmo
Tidal
= | ves | wo " Yo |l
Wind t
" Yes Yo Mo Mo | Abwo
Coal-Fired /VO /&5 Ao y&’f 4 Hl o
Nuclear /VO Wo Y&s y 25 Ll‘Hw T

28} In the space labeled “Series” provided below draw a series circuit that contains two resistors, a
power supply, a switch and a light. In the space labeled “Parallel”, draw a paraliel circuit that
contains the same components. (Hint: The resistors should be connected in parallel to one

another) -

Series

Parallel




29) Explain how human influence has caused the greenhouse gas effect to become an important
factor to the increase of global average temperature.

Hamauj Lum ‘pOS.cf" fuels for Ehergy. Th Peleafej 3reenlm5c
Gaseg Such as CO:L;/\/;.:O,“ZH,{, T}w% Fases ‘r':’?zp }JCaIL
‘enb’ij rn fAC @rm&spééje Gf‘ga'](ﬁ‘ amguﬂf’% ®)ejfﬂeﬁhaa5@

Gases resalfs 1n more heat i The R*W@spﬁefc

CMJ 'HWJC b/ Grc'a{*er/ A f;y/ler ’/’em Peraﬁrez

— Gheenﬁoasc
6055;




