1.1 Staying Safe Around Matter

Warm Up (p. 2)
Examine each of the following pairs of equipment.
Consider how the structure of each piece relates to its function,
Circle the better piece of equipment for each task,

{a) Boiling a solution

() Measuring a volume of liquid ()} Evaporétion over a hot flame
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Quick Check Pa 4)
Working with a partner, design a classification scheme and use it to put the glassware into groups according to

commen characteristics. F}: - E?« a m e ®

/O\-" Odlbre Wses

Cow'\“a.wg Cl.um.co_\s
All Others

i:wnwﬁ ‘
Theems et e

Compare your classification scheme with that of another pair of students,

Quick Check (pgb)

Working with a partner, design a ¢lassification scheme and use it to put the hardware into

groups according to common characteristics.
et b ge £

: - - P 4 Peatine N
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Test Toke Hotder Flint Ste ler Ring S4and
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Crl.u.:gb Lt\.i: g S SravnyC b= gu\m\i—ﬂqu

s
Compare your t clasification scheme with that of another pair of students.
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(p. 2)


'"What household Iabels wouid you expect to f‘nd ona contalner of munatec acrd?

QuickCheck (py )

'.An excerpt from an MSDS for hydrochlorrc acid solutmn follows the quest;ons beiow Thls is onEy an excerpt An
actual MSDS may contain more than 15 sections, each of which may be quite detalled, Read this abbreviated
excerpt carefully and answer these gquestions. s

_ ovcosl '
1. What WHMIS labels would you expect to find on hydrochlorrc acrd? - AGNIE NS Y. ‘(U\H \\fQ |

wr\)\g\sm\tﬂw ) :'_:_

;:.Giz.\re 'a"s'yr'ibhym f"or h')'l.d:rbcrrloricﬂ'.“'."' -
| 3‘"\ W \G\’hcu Pst.\t\ : o
3 What are the chemzcais that make up hydrochlonc acrd7 L S
WG WeD e
4 What aréthe hazards of sprlhng hydrochlorac acrd onthe skin? .:
- Coros by Sy e ing, v ddmmc\\ §CiEs, LHGHeS .
5, How should you treat a person who has ingested hydrochloric acid?

~ Do DgY comst Nornihing — Medicad DY ﬁ%ﬁr\‘r\m
— \eO5eN it Clothes

N

. . A7 N L y ——

corrosive poisonous

product product
j\
_QurckCheck (‘»3 ‘3) . \-_______wm.« -

QurckCheck(m ”3 L e
1. How would you deal with each of the following accidents should it occur during a lab you are performmg
this year? : ST

(a) Whrle heatmg a sma!l amount of alcohoi ina beaker, it bursts mto ﬂame C -

(b) Your partner hands you a prece of hot glass they ve Just bent after heatlng overa Bunsen burner

""" A o\ Wity ~ o | S
Atest tube fuII of concentrated hydrochlorlc acrd is dropped and brokerr on the floor_ 4-'?" Nf‘ V{*j s
NUFBNTZE Gl with baking soda, wige v with et

' ‘{"e,r"a_c(r\?_‘f '-"«V\f)
wiky SWig Blas-puk i disposal naer Ko d GLr‘\gS _ , mﬂ,ws
2. Howcogldyzﬂu have prevenied acr{accrd\zntfrom happeY\mgto begin with? mcj _

1) Heey with et 918K 7) Yold cwekally
2) Bring hand ciese (desy er\\ae fm\f\@r/ Toke ch)

(Sa
. '2 ht!




1.1 Activity: Safety in the Laboratory (p. 13)

Students' answers will vary.

1.1 Review Questions (p. 14)

1. Where is the closest fire alarm to your chemistry
laboratory? oy ¢ AbMPIE |

By Ao siciase Yo e vighy (5223)

2. Outline the route you should follow in case of a fire
alarm while you are in chemistry class.
Toge LAANTA Righny
Down SIS
0wy o OB
3. How many fire extinguishers are in your laboratory?
What are their classifications? Ty ¢ Lt

one

4, Knowing you have lab on a particular school day,
describe how you should dress, | ) )
esed Yor shaesy novuad £ipres, no dangling/

wose. clothes oy j&w&.ivz

5. Give the name and use of each of the following
pieces of equipment:
o

(bmdv\&\{d
Whinddr
( mgasurt
Liauids)
_ J voluwme
£ megLr fasx
Cods tiguid)
CraLhe S t\(usfd?fbt
Lt (e bver) g

6. List three things you should do before beginning
any chemistry experiment.

Reod Vb Apow §ofe proce durts /
Sodthy glasses

7. Give three uses for the fume hood.
VU dorie fumes y odowrs ,5mMeke,
Sre oranits) shield

8. Whatis the most commaon injury in the chemistry
fab? How might you avoid this injury? How would
you treat this injury?

- \9\;@"(\5
— bxing Wand Near

— &

9, How would you assist your lab partnerin each of the
following cases?
{a) Partner has spilled a chemical into his or her eyes.

19-16 min n Lye wash
{b) Partner’s clothing has caught fire,

ooy Aoy oMl [Lie biankes

{c) Partner has spilled concentrated acid onto the
floor.

{d) Partner took more chemical than required for the

lab. )
snove / propec dispesal
{e) Partner has broken a test tube on the floor.
10, What is the meaning of each of the following labels?

=N 911500005
} produet

s )

oy, (017 0S WL
| Drpdwet
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1.1 Activity: Safety in the Laboratory (p. 13)
      Students' answers will vary.
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Yeale s

CRh g o)

rm oxand R d

ing

{ hotds Ceramic
P8 07 SafoYY

rng)

11. Qutline a three-step procedure for cleaning
glassware at the end of the period.

WS N Go0p (4 5Cane [ brusn)
A
h's‘( O‘M

12. Why should long hair always be secured back during
tab?

Barll ConTBly Wik Pigme /o hewicals

13. Why do you suppose food and drink are not allowed
during lab?

(ovmminayien | may drink weng
g

14. What do you think is safer: the laboratory or your
kitchen? Explain why.

g v S(}\RM LAugIneny N5
Ware WeZads -

15. Give the name and use of each of the following
pieces of equipment:

Crab I horgs
(fkup CUEDIE)

GBIV PR

(S on ving £or hehry
16, Where should binders, book bags, and backpacks be
stored during the lab?

Wer eac — 0wy of Ahe wm}

17. What is an MSDS? Where might an MSDS be found
in your school?

MO Satery Doda ontey

Pty WY Sy Yoo -
18. Where would you dispose of each of the foliowing?

(a) a few milliliters of excess dilute acid
Enl ( pan WO befort 4 after)
(h) a sample of heavy metal precipitate
DGPesAl oy
{c} an excess piece of glass tubing
gy ass disgeond
{d) used litmus paper

Qorpobe N

{e) a few milliliters of excess acetone (nail polish
remaver)

UranGC A6esel i e Woed

19. What is the meaning of each of the following labels?

o6 L
o Lonipiner

0 ﬁ‘xﬂ\\l\‘ﬂ“ﬁ
WG

_ 20. Give four things to keep in mind while heating a test

) tube halffilled with liquid.

Clamp Near dep of sy ot
49°¢
leeey yeving

PO pway

© Edvantage Interactive 2011 ISBN 978-0-9864778-2-9

Chapter 1 Skills and Processes of Chemistry 15



| (DWarcmLp (0.16)

! % La\oor‘at%o\ry Pe,porhﬂggbl

o  tonish over e .

Obsevuation: Mel Jﬁ‘f\g ‘P{— @‘9 Paraollchlorobaﬂze,m s Sé 5 CMN\ TM\‘
S Mereuy{Doxde 1.0 deep red pomder— QUALLTATIVE
e density of- Scandiwm el i ’;L%"?g/c,m ~QUANTI TATI\/!

Cop pexm@:tal may be pulled into g wirg.- L QUALITATI
e  (iisduchile)
S hfﬂr ‘rﬂ&i‘a\ %rms o Hack | c@@r o~ @\AAU H}rT \/J:::

Zmn: has o specific heat mpgx{,wﬁ of i%w ('S (,Qu ANTI /:bfﬂ\f L

O“AﬂjCﬁP/ﬂ g,cAS spPorts combustion — Q\AAL\ TATINE

G’) Quick Check (0.17)

_ Dlaw-ggeneral statenment oflfack 1, #eo g - set o%‘-eprmhom Brom o geries
I = Qﬂp@nm&‘ﬁfg
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f | i - @ Quide Checle (p. 20) See next page for the complete chart. | | ] :

i H )t = T=22°¢
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L chk Check (p. 23) See next page for answers. L -
i ; Practice Problem -- Determination of a Relationship from Data (p 25) - )
) Exponertio) Relationship - I
B Lovese Relationship. - o o
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o AY=T0-20=H0m > o ?d ,“OS)JC ]
- '——-—é-l 2 Activity: Graphing Relationships (p. 26) | T T
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Practice Problem -- Determination of a Relationship from Data (p. 25)
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1.2 Activity: Graphing Relationships (p. 26)
 
Results and Discussion
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See next page for the complete chart. 
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Quick Check (p. 23) See next page for answers.


Quick Check (p. 20)

Given Value Proper Notation Expanded Form Expandead Answer
601451 x 107 G.oi4stx 0% | GOI 45 Lol 45|
0.001 6% 107 Vo boworot L & oo | &6 Goo

183253 % 106 3873253 % 0 % IG_DEE_'?.’EETS_ ey D?_‘E 325 3
0.4196 % 1072 4196 % 103 0,005 196 Q.00 196

.
Rt R

Return to previous page for answers to the Practice Problems on p. 22.

Quick Check (p.23)
1. (10%% 2, (2% 1097 ' 3. (5 % 10°) 4 (31057 % 2 % 100
' q Vg
H}H '.E’:vtlD-E' 2.5%10 3.x% 1O

Return to previous page for the answers to the Practice Problems on p. 25 and the 1.2 Activity on
p. 26.



1.2 Review Questions (p. 27)

1. Use the steps of the scientific method to design a test for the following
hypotheses:
a) If a person takes v1tam1n C daily, then they will get fewer colds.
b) If cyclists ride titanium bicycles, then they will win more races.

2. Complete the following table for the listed observations by checking the
appropriate columns.
Property Observed Chemical | Physical | Qualitative | Quantitative
Freezes at 52.0 °C., s v
Dissolves in ethylene glycol. v/ v
Fractures into cubic crystals. v/ / ]
5.4 moles dissolve in each lifre. v /

3. Complete the following table for the listed observations by checking the

appropriate columns.

Property Observed Chemieal | Physical | Qualitative | Quantitative
Attracts to a magnet. v / pd
Changes to Bry(/) at -7.2 °C. v

Has a density of 4.71 g/ml..

/.
v/ S

v

Is a bright orange solid crystal.

v/ v

4. Convert the following numbers from scientific to expanded notation and vice-
versa (be sure the scientific notation is expressed correctly).

Scientific Notation Expanded Notation
3,08 x 10 BHLKOO
Ab X\ 960
4.75x 107 0.00 L3S
45 - X LO™T 0.000 484
0.0062 x 10° £00O

5. Give the product or quotient of each of the following problems (express all answers
in proper form scientific notation). Do not use a calculator. <

a) (80x10) X (IleO(’) = (oxi.s) X167 = 12 0o 2 (L.

b) (15x10) = 20x10) = (152200 % 182 5 637 KI" D Eax o) CHSY

©) (3.5x10%) x (6.0x10°) = (3¢xg.r 2 o' Gx
d) (2.6x107)+(65x10<) ) 50 X 1G9 2l xe®

| iy =l
= (2.6 56.35) x| 5> 0.9 X [0 = LO X IO
6. Give the product or quotlent of each of the following problems (¢Xprcss allidnswers

in proper form scwn‘uﬁc notation). Do not use a calculator
a) (35x10) X (30x}05) = (3.5 X 2.00x 10"
b) (70x10) + (1. 75x10) = (%0 FLay) o'
¢) (2.5x107) x (85x10 %y =
d) (2.6x10% + (6.5x10%) =

) (35 ~ e -~ § - '
o) (2.5 x%.5) x w0 > 2.2 mogzy Q,isxro?(z.lxw"t*
L“ .
d) (2.6 =4.5) x l(( “ D> O.4oX Lo -=z4—,.o>uo£ )

> Lo XS | )C@SX\O (L. leO>

‘") 40X 1"
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7. Solve the following problems, expressing the answer in scientific notation, without
using a calculator, Repeat the questions using a calculator and compare your answers.

a. 4.034x10° b. 3.114x 10° c. 26.022 x 10?
2,12 x10* 42301 x 107 +7.04 x 107
403400 o Oema e B DECTLD
- 21200 _ “.Evmmi%mér}im‘:w + OO

S} O onnu g 12 LT LR
({(2-2-00 73 521)((0 ~3 LI X 3._‘{“_)”3

8. Solve the following problems, expressmg the answer in scientific notation,
without using a calculator. Repeat the questions using a calculator and compare your
answers.

a. 2.115x 10° b. 9.332x 107 c. 68.166x 10°
111 x 107 +6.903 x 10 + x 10
D.00X ‘x{;;'tf'z ORCTORE S Fie \ Ezib. €
— foooobnoes PSS EE
R Lo r I E ARl \; g1 6. T = £

9. Solve each of the following problems without a calculator. Express your answer

in correct form scientific notation. Repeat the questions using a calculator and

compare,
a. (10 b. (4x 10°’ c. (Tx10% . (10% x (2 x 10)°
_x“% - %‘sf?ﬂ ! {j; ,}{ 4? ':5( 2 X “j’:) i 1 i 1 Y
@, ::;,,;i,&;aﬂm NS an X 10
i X

:?I“‘w« j ‘}/) e f/ '% X C’5 (’"""“—W:lw}( {4 f: : ~

10, Solve €achof the followm‘g“problems Withont-a-eatedlator. Express your answer
in correct form scientific notation. Repeat the questions using a calculator and
compare. _

6.6x16°°

N 1B
a (64x10° +20x107)+@x10° + 3.1x10") 3. 3xlo? =d.0xlo

b. 3.4x10"7 x 1.5x10* émgg_i_éi =3 qx\é.q
1.5x% 10" & x o™ ’

c. @x10°Y x[(6.84x 10%)+ (3.42x 107)] /% o x 3 = 1.6 x 10°

& Gx 1P+ @107 x0T e
Ix10° Ixtt 7

11. Use the axes provided to plot graphs of mass against volume for a series of metal
pieces with the given volumes. Plot all three graphs on the same set of axes with
the independent variable (volume in this case) on the x-axis. Use a different
colour for each.



|
|

| Moss (g sew

Volume Copper Aluminum Platinum
2.0 mL 174 ¢ 54¢g 429¢
8.0 71.7 21.6 171.6
12.0 107.5 324 2574
15.0 134.4 40.5 321.8
19.0 170.2 51.3 407.6
- C@Pﬁe“: e (Jia"'mum
A = glamintm 120 - g /
4 M s 222 = %09 4, [g/ml-
/// G. Cofpst » a0 ~ 4 mb - q m
Hoo < lumium; 9 399 . 0glmL
s A ) e =309
Platinums 340~ 30§~ o/ml
6 - 1 mL =g
/|
¥ b. Picxl-i'num 15 most dense
//,
RO0F //‘ =
p 3
L’ o
) LA
(o0 - I
, / pe ‘ .
o g2 o .{ s 36 Voluse (mla)

a) Determine the constant for each metal:

b) The constant represents each metal’s density. Which metal is most dense?

12. Use the grid provided to plot two separate graphs, a and b, for each the following
sets of data. Be sure to draw a smooth curve through the points. Indicate the type
of relationship represented by each graph.

Imitial Rate (y) | Concentration Volume (y) Pressure
0.003 mol/L/s | 0.05 mol/L 50L 454 kPa
0.012 0.10 10.0 227
0.048 0.20 15.0 151
0.075 0.25 20.0 113
0.108 0.30 25.0 91
0.192 0.40 30.0 76




(a) exponential (b) inverse

- 4. Volume (L)
. ] j b
| !
] y
7 x
0,300 i l
Y
o ] ]
Aaibial o / ”1
. Rete, (ﬁ/s’)m e 7 s %
/ i &
7 I
oo f oot %%
) T
/ /
Z { B
©.050 P / }Lﬁ" \% ==y
/1 [ NS
% K =]
- ¢
6o e 40 - on R Moo
©oas Many Scu—:(‘:nce ge”ﬁart%aﬂ%nts use a still to praduceD?helr 0\%) distilled water. gé334)§ata

representing the volume of distilled water produced over a particular period of
time might look like this:

E%iﬁ i z“

‘*%f*”?”f%‘z’y i
,'_O4h :
0.8 e
25

3.6
4.9

- pressuse, (fofa)

a) Plotthis data on your own piece of graph paper. Where should time be plotled? x-vuas

b) Determine the constant for your graph. Show all work on the graph.
¢) Determine the relationship between volume and time, Vingor V= 3.0%

d) Assume the still was left on overnight. What volume of water would be collected

if a period of fourteen hours passed? Ve=go{d=ag L
e) How long would it take to produce 12.5 L of water with this still?

i Eza0h
‘é;;“.i; {;.36‘; !/’1
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(b) inverse
Volume (L)
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l S Measuritg and Recording Significant Datox ’ﬁ‘:]
o Woren Up (32

ST measured value Lq wivalent ’F\,«(m lay Mensured wawm

| millimette “hickness of pne dime |
100 kiloPascals pmmvﬂ exerted by the Bacth's atmospher
| Litre , _ Volume, of 1000 mL of milk
lgram - mass of one voising
| kilometre length of Yen footionll feids
[ metre ~ distance fom your ngu’hps foupur nose
Ysecond one sixtieth of one. e in Hime
| centimelre width across o small fingera!

t

0| Quick Check: (. 33)

1 Kilos = kg

- DVec.m=r0.5em.

2) My => ml)gms >9 )Lfoc,‘@ L‘fo C) wei?)&“{f = waesS
- Dlitres = L, .o on? -

50 =09°0

@ Quick Checke (p.34)
L Vsyrge
- Daradiated cylinder
3?) No -
H) Syringe. 1 e most precise. of all ble itis e mos.Jr exact one) 3@\;1%\9 The
- MOST pumber of deCimal places. ,
Grroducted Cyl linder is Hhe least precise .

3 Quick Uheck (p. 35) | |
C Droup | €D —> lowprecision, points are spread apart
G coup 2 % 4 —> high precision, the pomtfs are close Together (within
3 close m\’\gii)
- Varoup \E A low acquraw Sar from Yo assured fiue por
Group B4 = htggl accmracy , points are around e assumed true. point

) Group |, 9roup
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O Quidle Checle (p-36)
)4 dinl £ 0.4mL

3)"9“ 6 mL X G-H i

@g@bud& U"\Qd‘ (p. 37)
- D +0. 1\9 o
DN 41007 = 4.57.
%) u\r\c&v“mm@ of h'\eﬂbb\v%wibw

|
|
1

O ?m\cj‘tcﬁ, Probenn ®. 39) S, | - |
/2 a)305s ¢y 45 m |
/' b) 02904  d) 1o x10""C

1.(a) % )3 (e)
NOES @ 3

O uick Toeck 0.40)
06 == 0et o
 DN05.882%. > 11009 /mL L ()
2)0.049090%_.,~7 0.04% 9 /3 |

@E-Pr'actice Problems (b. 41)

o0 mL

- 10y
3)"25%;00\m——-—‘7 760m

e Quick Check (p. 41)
) 0.2127405 — 0.2.170

Q04 0%

L 2) Qo4.089+ ¢ 424, Al gwl)= Jesn = 1220 Yl ol
} . (5} 23 vg{;ﬁ}{m if:v\ ) (,,E,,_ig..mi:i‘LB 1, I «rw?'_ifﬁ e TV 9:\:% e
‘r L mwg{ PN - WS VRS S - Vo End o
4 6. F1x0%s o LFIOs only -
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Results and
Discussion

1.3 Activity: Connecting Significant Figures with Uncertainty (p. 42)

?Procedure

1 44x5.% =73, 22em?
2.,4.8%5.7 = 37.2bcm?
3. (A5 X026 ) A= 25. 50 em”

;1&2. 25.%%i'&.0&%25tm1$?>cm1 (MUS“[T ielude max 0\‘4’\&3

53. SAMe,
-

1.3 Review Questions (p. 43)
) @750 Gm —> 750q
- (® kmper hour = ke/h | 108 103
| () ML=> L, CC > ml
| @) gms—> 9 , incdh—> in.

WAk area

%) Not accurate , buk precige (consider both meaning)

D) Molute envor ?"5573; 220(3‘5“1 9/om?
: . <m? —
70010 T 0.1 52 975m? 007 = 2.1 7o

YDigame /opposite direction)

lerror of- 0.7199= Oﬁ""ﬂ ’% o= 6 /o
\eror\ of O 'é;?)f):r _O.OL‘JQ fener 7

5) ?‘5%0 (Lad) = 0. 07209 2
Maitoum - L3 1 —> 1519 /am?

1 Minimun: 1269 —> 1.%78/em?

6)@4.0%3io.053
T 35-2H=m

2) o 20.0 % A3 = 50.0 o
min s 14.952.5= U554
average W77 L2 om™

S.oo49r Doy
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Procedure
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1 & 2.
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Results and Discussion
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1.3 Review Questions (p. 43)


%fmq%mwagmt (by 12°F +2°F o 44°C 2 17
For -a\&a\MD{{_‘) D
o @ W @5 W2 9l

W7 lga WY O ()3

b
}

S 4907x0%L, @ (5)5.8x107°m ®
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BC Science Chemistry 11

1.3 Measuring and Recording Significant Data

Warm Up page 32

S| measured value Equivalent Everyday Measured Quantity
1 millimetre thickness of one dime
100 kiloPascals pressure exerted by the Earth’s atmosphere
1 litre volume of 1000 mL of milk
1 gram mass of one raisin
1 kilometre length of ten football fields
1 metre distance from your fingertips to your nose
1 second one sixtieth of one minute in time
1 centimetre width across a small fingernail

Quick Check page 33
1) kilo > kg
2) %2c.m. > 0.5cm
3) Ml > mL, gms = g, 4 °c > 4 °C, weight > mass
4) litres > L, c.c. > cm?®
5).9C°>09°C

Quick Check page 34
1) Syringe
2) Graduated cylinder
3) No
4) Syringe is the most precise of all because it is the most exact one, giving
the greatest number of decimal places. Graduated cylinder is the least
precise.

Quick Check page 35
1) Group 1,3 2 low precision, points are spread apart
Group 2,4 > high precision, the points are close together (within close
range)
2) Group 1,2 = low accuracy, far from the assumed true point
Group 3,4 - high accuracy, points are around the assumed true point
3) Group 1, group 2
4) Group 3, group 4

Quick Check page 36

1) 42.4 mL £ 0.4 mL
2)12.6 mL + 0.4 mL

© Edvantage Interactive 2012 -1- 2012-09-12




BC Science Chemistry 11

Quick Check page 37
1) +0.11 g
2)0.11g x 100% =4.5%
24649
3) uncertainty of meaurement

Practice Problems page 39
1.a)3

N WWom

b
c) 4. 5 m
d) 1.0*10% °C
Quick Check page 40
1) 2.0 m?
2) 1100 g/mL
3) 0.049 g/s

Practice Problems page 41
1) 22.11 mL
2)0.33¢g
3) 760 m

Quick Check page 41
1) 0.21%
2) 804.08 g = 1.721 g/mL
467.2 mL
3) 15.3696 m? = 1.7 m?/min
9.1 min
4)6.71x10°s OR 6710s

1.3 Activity: Connecting Significant Figures with Uncertainty page 42
Procedure
1)4.4cm x 5.3cm 23.32 cm?
2)48cm x 57cm = 27.36 cm?
3)23.32cm? + 27.36cm® = 25.34cm?
2
Results and Discussion
1) 3cm?

1
[\
1
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BC Science Chemistry 11

2) 25 cm? + 3 cm?
3) same number of significant figures

1.3 Review Questions page 43

1.a) 750 Gm - 750 g

b) km per hour 2> km/h ; 10 sec > 10 s
¢c)ML-> mL;cc> mL

d

)gms = g ;inch 2> in
2. Not accurate, but precise (consider both meanings)

3. Absolute error = -0.0054 g/cm®
% error = 0.0054 g/cm® x 100% = 3.1%
0.1733 g/cm?®

4. Percent errors are the same. Absolute errors have opposite signs (+/-).
lerrorl of 0.72 g =0.04 g
lerrorl of 0.63 g =-0.04 g
% error = 6%

5.1.44 g/lcm® x 5.00 =0.0720 g/cm®
100

Maximum: 1.512 g/cm® & 1.51 g/cm?®

Minimum: 1.368 g/cm® > 1.37 g/cm®

6.84.08 g +0.05g

7.35m-24m=11m

8. max: 20.0 cm x 2.5 cm = 50.0 cm?
min: 19.8 cm x 2.3 cm = 45.54 cm?
average: 47.77 cm? + 2.33 cm?

= 48 cm? + 3 cm?

9.a)14.3 mL+0.5mL
b)112°F+x2°For44°C+1°C

10.

- D O O T QD

N~NhoNNops DM
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BC Science Chemistry 11

h) 1
i) 2
)3

11. a) 4.907 x 10°L , 4
b) 5.2x 10°m, 2
c)7.9x10%g, 2
d) 6.030 x 102 ft, 4

)
e) 7.900 x 10 Ib, 4

12. a) 1700 cm?®
b) 3100 m®

13.8.9g/mL
14.96 g

15.a) 615.05g 2> 615¢
444.2 mL

6656.7 s =» 6660 s

a
b
c
d) 0.127 m

~— — — —

16. 0.88 g/mL + 0.772 g/mL + 190.7 g/mL = 192.3991 g/mL =»192.4 g/mL

17.a)5.2g
b) (2.69 x 10*" u®) =9.3 x 10°° units
(2.9x10° u)
c) 6.680 x 10"°u =9.4 x 102°
7.1x10"u

18. a) (28.0-25.0) mg x 100% = 3.0 mg x 100% = 12%
25.0 mg 25.0 mg

b) No (too high)
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1.4 Answer Key

Warm Up: p 45

Metric Quantity Imperial Quantity

A kilogram of butter X | A pound of butter

A 5-kilometre hiking trail A 5-mile mountain bike trail | X
One litre of milk X | One quart of milk

A 12-centimetre ruler A 12-inch ruler X
A 15-gram piece of chocolate A 15-ounce chocolate bar X
A temperature of 22 °C X | A temperature of 22 °F

Practice Problems — One and Two Step Metric Conversions p 49

1)16s x lks =1.6x10% ks
10°s
2)75000mL x 10°L =75L
1 mL

3)457ks x 10°s x lms =4.57x10° ms
1 ks 107 s

4)5.6+10°Mm x 10°m x ldm =5600dm
IMm 10'm

Practice Problems — Derived Unit Conversions p 50

1)2.67g x lkg x 1mL =2.67kg/L
ImL  10°g 10°L
(Note: 1 x 1 =1; therefore, numerical value does not change)

100  10°

2)8.999410°mg x 10%°g x 1lkg x 1mL =8.9994x107 kg/L
1 mL 1 mg 10°g  10°L

3)35mi x 5280ft x 12in x 2.54cm x 10°m x 1h x 1min=16m/s
lh 1 mi 1 ft lin 1 cm 60 min 60 s

Practice Problems — Use of Rate and Density as Conversion Factors p 51

1)25LHg x ImL x 13.6g =34000gHg
10° L 1 mL

2)16.5kgPb x 10°g x lem’® x 1mL x 10°L=147LPb
1kg 112g lem*  1mL

3)829min x 60s x 3.0°10"cm x 10°m x lkm =1.5x10°km
Imin ls 1 cm 10° m
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Practice Problems — Use of Conversion Factors Containing Exponents p 52

D43dm’ x (10'm)’ x (1cm)’ =4300 cm®

(1 dm)’ (107 m)’
2)14.71b x 454g x (1in)*> =1030 g/cm®
1 in’ 11b (2.54 cm)

3)82kg x 10°g x 1lb x (10°m)’ x (2.54cm)’ x (12in)® =0.51 Ib/ft’
1 m’ 1 kg 454g  (1cm)’ (1in)’ (1 fty’

Practice Problems — Conversion Between Units of Temperature p 54

1)(284°C x 1.8°F) + 32°F = 83.1°F
1°C

2)(-319°F-32°F) x 1°C =
1.8 °F

-195 °C

3)(0K-273K) x 1°C =-273°C

1K
(-273°C x 1.8°F) + 32°F = -459 °F
1°C
1.4 Review Questions p 56
1)
Measurement Given Unit Calculation Required Unit
Grain of salt’s mass 415 ug 415ug x 10°g = 4.15x10% g g
1 ug
Earth to the Moon’s distance | 384.4 Mm 3844Mm x 10°m =3.844x10°m m
1 Mm
Mass of a nickel 3976 ¢ 3976 g x 1ug =3.976 x 10° ug ug
10°g
Volumetric pipette length 4.5 dm 45dm x 10" m =0.45m m
1 dm
Smoke particle’s mass 10510 g [ 10510 gx 1ng =1.05x 10" ng ng
10° g
Distance from UBC to SFU | 24.99 km 2499km x 10°m =24990 m m
1 km
© Edvantage Interactive 2012 -6- 2012-09-12
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2)

Measurement Given Unit | Calculation Required Unit

Energy to heat a grande latte to | 83.60 kJ 83.60k] x 10°J x 1MJ =0.08360 MJ MJ

65°C 1kl 10°]

Mass of a college chemistry 2.54 kg 254kg x 10°g x lcg =2.54x10°cg cg

text 1 kg 107 g

Average light bulb wattage 600.0dW | 600.0dW x 10°'W x 1nW =6.000x 10" nW | nW

1dWw  10°W

Volume of a can of soda 355mL 355mL x 10°L x lcL =35.5cL cL
ImL  10°L

Average time to send one text | 185 das 185das x 10's x Ims =1.85x10°ms ms

message 1 das 107 s

Distance from Prince George | 987 km 987km x 10°m x 1dm =9.87x10°dm dm

to Trail

1 km 10'm

3)

1425km x 10°m x lem x lin  x 1ft x 1mi x 4.546 L =40.25 mi/gal

1L lkm  10°m 254cm 12in 5280 ft 1 gal

4)110km x 10°m x 1h x 1min=31m/s
lh 1 km 60 min 60 s

5)16.7g x lkg x 2211b x 1mL =36.9Ib/L
ImL  10°g 1.00kg 10°L

6)5.47+10°kWh x lyear x  1GJ  =0.00539 GJ/day
1 year 365 days 277.8 kWh

7)22.68kg x 10°g x (1dm) x (10°m)’ =22.68 g/cm’
1 dm’ 1 kg (10'm)> (1 cm)’

8)1.00L x 1mL x 13.6g x lkg =13.6kg
10° L 1 mL 10° g

9)120dL x 10'L x 14.25km x 10°m =170 000 m
1dL 1L 1 km

100600g x lcm’ x ImL =0.571 mL
10.5¢g 1 em’

11)23kg x 10°g x 1lb x 1gal x 4546L x ImL =2800mL
1 kg 454g  8341b 1 gal 10° L
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12) 4 Pitt Bulls x 3 Collies x 5Poodles x 7 Dobermans x 9 German =
1 Pitt Bull 2 Collies 3 Poodles 1 Doberman
630 German sheep dogs

13) 2 Calico x 5 Siamese x 7 Persians x 8 Tabbies x 6 Heinz =560 Heinz
1 Calico 2 Siamese 3 Persians 1 Tabby  Fifty-Sevens

14)325in’ x (2.54cm)’ x (10°m) x (1dm)’ x 1L =533L
(1in)’ (1 cm)’ (10" m)’ 1 dm’

15)14.71b x 454g x lkg x (lin)> =1.03 kg/cm®
1 in® 1.00Ib  10°g  (2.54 cm)’

16) 400. f* x (12in)* x (2.54cm)* x (10°m)* x 1gal =8.17m’/L
1 gal (1 ft)? (1 in)* (1 cm)? 4.546 L

17) (451 °F—32°F) x 1°C = 233°C
1.8 °F

18) (19K -273K) x 1°C x 1.8°F)+32°F= -456.0 °F
1K 1°C

19)(-89°C x 1.8°F) + 32°F = -128°F
1°C

20)(9.0°C x 1.8°F) + 32°F = 48.2°F
1°C
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