Appendices

The appendices of Nelson Chemistry 11 are an important feature of the text, enabling students to learn how to learn.

The four appendices cover:

« Scientific Inquiry Skills
= Technological Problem Solving
= Decision-Making Skills

« Lab Reports
* Math Skills
» Safety Skills

» Reference Tables
* Answers to Questions

Appendix Al
o
o
. . 2
Observational Studies Table 4 Inventory of Trees in Sample Ares of Loca Repion E
‘Sample area o
Often e prpose of iy s impy sy ol e “The flow chart (Figure 3) summarizes the stages and T T T &
omenon it the intention of w oceses » z
cant informaton i answer to 3 queston. Observt
studis invole observing a subect or phenomenon
nontse o e maer sl v 0 Appendix AL
ol A ot my b b e
absarvations, and modifed s new informat
Coeced v e Toble 2 IndiiduatColourlind Table 3 Prcentage of Coourbind g
Tos e ol by Sex e
. . Paricipan | Color | Toentined [Coloubiing _[Normar z
Correlational Studies T | e | comectytin E
1 1 Female a
ien e posel s iy ot s syped Tt i) utires e omponars 7 2
su o imporan sty st 5 z
E 2 controlled experiment is not possile, 2 corelational  ato 3
£ inquiry is concucted. The nvestigator cano purposeully -
har trol the variables but instead low them Appendix AL
1o change ntural. It i often ciffcut to isolste cause and
Croosoatopictatineress  nplamingancosonatond  €ffct in_ correlaion rreationslinquiry
i requires large sample numbers and many replications to i ifi i i %)
| = SR mmaa] e ey Scientific Inquiry Skills g
B e sy e ks e — - m
et i M e e . — . ‘Table 1: Observations of Model C 2
statement ofthe purpose. creation of ahypothesis. Planning an Investigation Controlled Experiments Wiodel call il mass | Mass after fer | ot =
@ |imin@ | ®ming) |observations il
1 our attempts o urth g ofthenitural. 2
o = g Word,We encounter GuEtions, mysteis, o vents that are  nquiy i o creat o et & Sntflconcep, n  conrlled ded v b z
g not readily explainable. We can use controlled experiments,  experiment, an independent variable is purnosem”y anﬂ stlled vater o
£ ell B—ialysis e witn <
T —— o s o cpaatons. e methods i v, Alther s e ool o et o I z
£ ot mineoyoltegms ol e oroalsgamls anf iy depend, o a large degre, on the purpose o ponets for Conoli xperiments B
g el inquiry. are nu\llmd T the flow chart (Figure 1). Even though the oo C—dlalysis ube with =
o ) =
&5 { £
T reiropninnai et Songorelcusr s s mparantopesea cond et o E
& s o vt i e & Do sty orcroste s new o npossiie s que Mough the teps during thezcual experiment Wetiosvssr G
2 o ot e . It You deconina. Uil laorat beween.
Sotmen o e papase il A v . e
£ There e many ways 0 gter
2 e oot s stgefthe e
_ = — o esntoms e ninsigaton 15Tl 0 o, youwil et e
£ g foyur mestigaton Convolss Sl aea nd rocesse atyou lowed o
2 £ cerions koo ol it nmton; bl ad peroh h et
g £ s 51 auton b andhow st o0 . The tion Evalatng
g . The pupose of s vestigations s tere  rcte pere Red theeffects on variable A ind of preparaton helps to includes reviewing th design
7 w‘ﬂmmmumm;;m?w s B i b Bl S The clarfy your thinking about the and th procedure. You will
-3 &  relaton sexofan finé large| Choose a topic that interests. question may also be about ‘explanation. You must be able- In preparir T report your
£ S =l g o sty o e onpsedaveregn At h s epming oo o
g g oo B ool imins A nOisCueyoumgn e ncorany fom e bt ol esse e s, proceure, s
N ° e & previous study. or create a new dence— ey, and
§ o e orol—andthe | ooenatons ey and
=l statement of the purpose. ‘able causes the change. tific community. variables. ‘easier analysis later. ning of the investigation. hypothesis itself. ‘honestly.
o AgpendicA
op E
£ o - — - . -~ o —
i s i, o e
2 e vt v o and ot of o st Do ), A Gl it re w1 i T 1 et s Vil e
g e Vv o el s, Sathsscpen, ol el xevae i Spoptte o o e ets
g Vi pls o s oih Gl wate s e a mmmmmmm s o G howvaler
N ion {having higher concentrations ‘Deaker of starch suspension. The ine what is hegper s into and out of cells? Does.
oo chl wtr il ot el e pcd Vi e cidr s pgn o
& ot of e el o of e e e s e e e psl
g i gt e o e ity -
& AspenciA 5 S e s st 230 i piid
g ettt st
g Sarh) T mss o smreal s
3 et s s enatons
e e e g
a0
4 nopencica1 Sintic iy Sl 5
Technological Problem Solving Skills o
Figure 2 |
Table : Rating forRespiometer Designs et shoud s =
Ther i s e since and oy Tho s o s eton of e provk, nd s foat v g
‘goal of science is to understand the natural world. The goal of  with an appropriate solution that eed. It is. -l 3—gpor, 4y oo, 5—excelent =
technologicl problem solving is to develop or revise & importan Keepmmmdmalmepm:essnselnsammpavr Desgnrterin [ Deson1_[ Desgn2 The technological prblen-slingprocess O
a process in response to a human need. The  tant determinant of effective problem solving. Figure 2 out- sie Ol roces s eeack o
o0t of pracess mus s fucton but. in contast_lnes tne procs of tecmlogcl proble ot i he ey Gy ol heprosssinotesectack
thermometer ‘evaluate the final product using the estab- B
Appendix A2 et e Viascriei a0 ot hpracess 3
o 5 e e e
e — S o 8
. . . Joad o esio o e oo 2
Decision-Making Skills 2 oot g
= qmm.mm.pmm
= e e ”
sciety holds, on asingle ssue. Whichsolution is “best”is & 13 Ac;mmmmummusw, S
e it nd il dimensons, A fsue s presenting oo il o <
o st o theone that ity =
the than  single answer. There can be many positons, _The common componens inuoled in the decison- e e e o re ere w1 g
{eneraly e mine] b h vlue i an el or making procss ar outlined n e graphic below - we @
e den bt presenionof e z
It s, s doon- paamtes? o
Earine e sue ot s rany :
et solatons 1 you can A1t Jout ot e
ot doc o e i e solutons It staeyou will e h s and ity o= =
Soomunreaisic Toanays ho B -
i I no: can answer your fesearch question =0
2 S e ity el i
B Involved Inthe o i Solutions by otaling the scores prefered solution. would we work iferentyin our group?
2 issue [ Youmay con-
R ‘concept e ke
2 ep,oroter rap resenation = o o
‘ s
& fying gmmmammums features, nvmamm\sms search,
ofthe e st Raber of st soaces. el o ke 8 ecion el i s s e ot
Tesponetr e e vt o e
e e iy
= - T et e gt e
o ot s 2 T wmmd
s e i v
. ot
e v e ooy Sy ionaten iy e o s’ s et g
gy 7 e e &
luding pub- = Usingagraphc. -
Far i Iowing questiors: smunﬂWmmexwmmz\&wﬁ e other criteria
ot i I
2 ke o souasof omaion. e ou o
S e e ; o Wt e s et
ting, evaluating, selecting, BRI G e T = Can | stte my position learl? lrg\mnmumn
s o o ¥ B
o oo % ” i - o
& T e vt h e 5
g (s T aoed - :
g a ial, ft
§ om0, neses s, o g ananperyecie st Pl e sl
o e e nuiry il 15
ot A o
o ironn, s b e s e e o ek i o . e h e
s -

10 Appendi AZ

ardnegatie implcatonsof ec. Table 3 (. ) s
ik oneit sy ofalloving pestideuse
Py

= Towat extent | satfied it e
dacision

= What reasors would e t0 el
dacison?

= e 0 make s ecisionagi, et

wouk o iferenty?

Desision Making Skills 11




Appendix A4

SKILLS

Lab Reports

‘When carrying out investigations, it is important that scien-
s kzzn e of el o ke, end v e
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including szes and quantites where appropriate. Be
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y compleatd et o spprats
vmeum Describe,in detailed step-by-step format, the
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following heaclings, as appropriate. (Se¢ Figure L for a o

Iab report)

“itle: At the beginning of your report, write the number
and title of your investigation. In this course thetite is
usually given, but if you are designing your own nvesti-
gation, create a tite that suggests what the investigation
s about.Include the date of the investgation and the
names of your lab partners (i you worked as  team).

Purpss: s e s of e mestiaion W are
s daing ths vesigaton’

Quesﬂnn “This i the specifc question that you attempted
to answer in the invstigation. I it is ppropriate 1o do.

torms.

. this could be a st for controlled
experiments and for many observations, a table ill be
more appropriate.
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Elution:heevluaion e sour et abut e
ity of information obtained and about the valiity
o the predicton and ypothet 1 reant) Ths e
s

dependent variables
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Purpose
“The purpose of thi

Investigation 2.5 — The Effect
of Concentration on Reaction Time
December 15, 2001

By: Barry L and Colin &

test one of the ideas of

theory.

Question

reaction of

Hypothesis/Prediction

of
hydrochloric acid with a fixed quantity of zinc?

is increased, then

According to th

theory it

for
that a higher concentration produces more collsions per second between the hydrochioric acid parti-

Design

fore,ashorter time required to consume the zinc

“The time for the zinc

ol

Ma(ena\s
Iab apr
oo mL graduated gylinders

The
temperature of the solution, the quantityof zinc, the surface area of the zinc in contact with the acid,
and the volume of the acid are allcontrolled variables,

safty glasses
(4) 18  150-mim test tubes and tst-tube rack

clock or
Socksouions 0f HCljyoy 20 moliL,
15 moliL, L0mollL, 05 moliL.

Procedure

L. Puton the lab apron and safety lasses.
2. Transfer 15 mL of 20 molfL HCl g into an 18 x 150-mim test twbe,

pi p x5 mm)
asolution of a weak base (baking soda)

d note the starting time of

3
the reaction,

20 into the

4. Measure and record the time required for llof the zinc to react
5. Repeat steps 210 4 using 15 molL 1.0 mollL, 05 mol/L HCl

SAFETY SKILLS

Safety Skills
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ience s safe, there are some inherent risks, These risks are
Goneraly ssoiated with he matrias and uipment e,
and with disregard of safety instructions when conducting

“The Canadian Hazardous Products Act requires manufac-
turersof consumer products containing chemicals to include

 symbol specifying both the nature of the primary hazard
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mauon ot e et G ad i il s - Scientific Notation Uncertainty in Measurements 2
S (Table 1) labels fomewrient) S Its difficult rk with I 0 be The of il the d o
st et on h ROt il conaer 00 it cohir rerts < iy s ifclt o work it vry lage o very smal numbers  There are two typesof il cuanities tht are use insi- £
e e o e et gl cont et v when they are written in common decimal notation. ence: exact values and messurements. Exat values include
ot Sametime s posle o zommotte uh rumes b e s
changing the 1 unit 50 that the number flls etween 0.1 o). M e, eact
‘class E- comosive materials. - dn iritation on exposure = wear body hand. face, and eye. and 1000; for example, 237 000 000 mm can be expressed as hecause lhem is some uncertainty or error asmc\aleﬂ with
- i 237 km and 0.000 895 kg can be expressed as 0.895 g.  every measurement
and g tsue] = lung damage i ivaled = e brohng apparss However, this unit s not always possible, either incertainty or error, Random
= emironmertal damage from fumes " e because an appropriate unit does not exist or because it is  error results when an estimate is made to obtain the last s
Rt p—— esential 1 use & partcular unit of megsurement In these  nificant fgur fo any messurement. Th iz of theran
il et o e, the best method of desling with very arge and vry e precion o th mesrin et
e s g e mall numbers is 0 write hem using cientic notaton.  ment. For xample when measuring length it s ecesary o
smmmc notation expresses a number by writing it in the timate between the marks on the metr [ se marks
e o = vt vt = o vincar, s v 0% e < o< 10 e s e o e random ertor will e greate and the pre-
orer : e cison il b e thanif the marks are 1 mm apart.
grer e o) = oy e stk | s teion e e et Syt o i askted i a et ol
Household Hezardous rodct Symts - po - with the measuring system, such as the presence of an inter-
: B Tobe 1: Examplesof Seenif Notaion g e, ot aibation o opertr o ror
bilance s not zeroed at the beginning, &l
1:1"955:‘ f;:‘ﬁ:;"n;’:“’““‘ Scimion | Sclomtlc noetlon mugummzms will have an error if using a metre stick that
5 milln o slightly, all ntain a
R e s e e i 3l et il concin an
4 ponees [ 00000000 154 R Sometmes the measurments may be very precse
602 sextilion 502 000 000 000 000 000 000 000 602 x 10 because of the gradations of the measuring device. Precision
partices/mole particles/mol is U\e place value of the last measurable digit and is deter-
ined by the refnement of the scale on the messuring
insrment Forexample.a measuroment o 1274
To mulliply numbers i sintific notation, muliplythe  prcie than a measurement of 127
s s e cpones e sxrsed ke mess o e s of o cnimets wheres
in scintific notation. To ivide numbers in Scentfic nota-  the termeasure 1 the tnth of acentimetze When acding
don,dids th ra rumbers and s bt sporent f ot SR mesenens of ileen prction e
the denominator from the  answer i rounded tothe same preison s th et precie
oo e m e oo et e s o s
writng a number in scientic notton, the imple number W7en +sa9em + 052
s e et 1 10 s cunid o e S T arses st b o 1 155 cn b e s
number of signfcat di surent Wi the mossuement it th precison o enth of s contimetr,
fevest ambet of sgnificant g Look at he folowing . how precse a measurement i, it ill may not
oxamples: be accurte Accurcy efers o how close  valus s 0 s rue
alue. The comparison ofthe two values can be expresed 35
s s =27 09  percentage diference. The prcentage iference s cacu-
@ 1090741074108 fated s follows
On e alcitors et otaton s ncred s S ierence = ImessuEt il true wlue 100
a special key lablled EXP ey includes “x 10
o e neaion s e bt ey s .
nent Here ar two examples
Toenter 75x10° press 7SEXP4.
Toemer 36x10° pres 36EXP 413
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