Intro Unit; Matter & Measurement

IHS Regents Chemistry
Miss Virga
September 6 - 21, 2018
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Assessment

Your unit exam will be on FV'I ({/52 l

Key topics and vocabulary

e NMeasurement

o Units, precision, accuracy, uncertainty

e Significant Figures
e Elements, compounds, and mixtures

e Homogeneous and heterogeneous mixtures

e Particle diagrams
e Physical properties & changes
o phases of matter
o melting/freezing point
o boiling/condensation point
e Physical separations
o filtration
o distillation
o chromatography

Key scientific skills

¢ Modeling using diagrams

¢ Modeling using formulas and equations
e Mathematically manipulating equations
® |Interpreting tables and graphs

Reference Tables

e Periodic Table
e Table$S
e Table T: density




Intro Unit: Vocabulary

Definitions are found on Miss Virga’s website: missvirga.weebly.com
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CALENDAR — BLUE CLASS

HOMEWORK POLICY: After almost every topic we cover in class, there is a one page assignment that follows it
in your unit packet. It is in your best interest to keep up with the assignments as we cover the topic, however
Miss Virga will not be checking homework until the day of the Unit test when unit packets are collected. Unit

(\/ckets must be turned in before the test begins or they will be considered late (5 pts off per day).
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CALENDAR — RED & ORANGE CLASS

HOMEWORK POLICY: After almost every topic we cover in class, there is a one page assignment that follows it

in your unit packet. It is in your best interest to keep up with the assignments as we cover the topic, however
Miss Virga will not be checking homework until the day of the Unit test when unit packets are collected. UniO
Packets must be turned in before the test begins or they will be considered late (5 pts off per day). -
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TOPIC UNCERTAINTY AND MEASUREMENT

0.1 How do scientists perform measurements?

Uncertainty in Measurement

e Measurements are only as precise as the instrument used —1

e The last number which you estimate isthe __ANCZTr 1o 1 wimnb S 2@

e Record the following measurements. Circle the uncertain number!

Dem 5 10 15 20

T Hu\
e — m@

Accurate: NOW (105€ “he f’\’l(c{f,ut}’(,d
s v e tacepred” vylul

Value

Precise: now  (lose  We measyranots
v oy Good accurac Poor accuracy Poor accurac
Aave /hl one an VW Good prc'?isio?ft Good precision Poor pI'LCI‘.IO?;

ample: Two chemistry students made the following measurements. The accepted value is given.

Student ' [Student B | Actual/accepted value;’2_4 cm
L 2.5 cn o 1. Were either of the students accurate? Which one? Explain why
Trial 2 2.4 cm 1.7cm ) ' ,' { ',', -}
Trial 3 2.3 cm 1.8cm Sud ank A - Their averans Wy oS>
Average: 2.4cm 1.76cm v e ateepted valud .
2. Were either of the students precise? Which one? Explain why.
Units St et B - iy MLaSUurtiments W

Al close o e anctiar
There are different systems of measurement. You are familiar with the English system (pounds, inches, etc.).
In Chemistry, we will be using the Sl system, aka the metric system.

Quantity being
Measured Length Mass Volume Temperature Time
Unit > \\/, 5C( Ua\db m;nu'}'ﬁ - ]
( L o !{-(' 2 /
(Tablep) | VW ETE )! il C\S U5 | hours doy year
Symbol i) . i " 1:‘ -
= M h A,
(Table D) n ) L K C | S minh, y
Instrument g vn - b avaduatdd
\‘ Q) :‘) b ) = L ) i{'qu“YlO-’ﬂ{"‘frf' b’\'b D p‘u:'\th
(U’t (X b ) Nl i 1 F\ )4 “t ¥
a\ fnc yling




Scientific notation (exponential notation)

e |tlooks like: Nx 10M )
' [
I v/
e N isanumber between \ and ' .

: s . A
e If Mis positive it’s AY ¢ My en L

: A
. A - \ s/ A |
e IfMisnegativeit's _ {59 AMin L

Ex. 1: The distance from the earth to the sun is %?29(19,000 miles

}b}%rnﬂ{B

Ex. 2 The diameter of an atom is 0.00000000562cm

Hwad x|~

Ex. 3: Convert 2,3 X 102 to standard notation

150

Ex. 4: 3.6 x 10*in to standard notation

9, QbUﬁ%W



ASSIGN. Measurement
#1 Practice

1. Perform the indicated measurements. Make sure to estimate the last number and write down the uncertainties.

Vhat temperature Is indicated on each of the thermometers below?

w 4 10
d E o [ o 5
-+ —70 4F—o©

60

o W14 b) o -V

What volume is indicated on eaach of the graduaited cylinders below? The unit of volume
is miL.

— —
— B ————
CE— ——"

———— 5 e

Ao O ml N 36,
o S0 VUn ) {3Hmb

2. For each of the following problems convert to standard to scientific or vice versa:

a) 2.3x10° b} 45000000 c)6x10? d) 0.00023

A3 000 4.9 x0 0.0¥ Z. 310
e)4.1x108 f) 0.000000000005 g)1.23x107 h) 230100000000

d
P 9 3001 X |0
. } < L' 1, $ 17) / _5u|
3 900 DOO 5 x1b 0,005 01
410,000 ,00



TOPIC SIGNIFICANT FIGURES
0.2 How reliable are the measurements we make?

Instruments we use in the Chemistry lab are only so precise. The number of digits reported are considered to be
significant figures. There are rules for determining the number of significant figures...let’s explore them below.

RULE # 1 SIG FIG 2 SIG FIGS 3 SIG FIGS 4 SIG FIGS

1 6 17 183 34.25
2 iC 1606 03 500 |
3 50 S0-. 125,000 |a. 00
4 0. 0000 | 0.000 3 502 50a.0

Rules for Determining “Sig Figs”

1) Non- 2ere # s ave alwayd %it’;-‘nfﬂiﬂ-“"

:'}( Y

 SSiaEEs
12,375
i, 305
F g IS o X8 O

3
X

2)) Z2evesS betwian non BLro #s  are o\ways Signl ficent

3) v\ zevos afier (b 4he rgit vf ) non-zere A5 vt SiY

I Hheve i

N

i i al \.-"."‘" P e ‘; 6 N\
4.) T eroS beture L{KG v \ et of) nin-zerc 85 are NON Jl.h""-i N
Let’s try some together: How many significant digits are in these numbers?
_ I -
1. 35g 2 4. 0.0035kg X 7. 240.00g =
2. 357m 3 5. 2406L Y 8. 20.04080¢g
3. 3.507km Y 6. .0004m |

>»T0, b0

)

s

& Adcime

v}

[’

Rounding Numbers: Often your calculator will give you more digits than necessary. In these cases, you will round.

1. Round 3.515014 to 5 significant figures: 4.6\ 0
2. Round 3.5150 to 3 significant figures: .5 g A
Practice: Round all the numbers to four significant figures.

ek BURID c.256.75cm R S50

2

3

b.38.5432g 2% .94 d.493s6m ¢ §3L

Rule for Using Significant Figures in Calculations:

4. Round 3430 to 2 significant figures: 2

3. Round 3.52 to 1 significant figure: 4

¢ G

For multiplication and division, the answers should be rounded off to the same number of significant figures in the

measurement with the fewest significant figures.

3

z s 4 ; :
Ex1)301x20= (p.0Z = (.0 Ex2.)45/9.00= 5, L
Now you try! G W i . : R
1)3.4x232=_1.898 = 4. 3)3.800/121=_ (), 032148 = 0. 032
- i N | - 2 i .
2)7.77/2.3 = ). 51T 2L 4 4)1200x23.4=_25, 050 28 LL

10

l



AsSIGN. ™\ Significant Figures
#2 Practice

1. Determine the number of significant figures in the following measurements:

a) 0.00235 g -
b.) 2500 km oA

¢.) 146.0 mL 5
d.) 1,020. KPa i

2. Perform the following calculations and round to the appropriate number of sig figs:

a) (20.8 cm) (5.0 cm) (123.3 cm) = 13 0 o3

b.) (6.058 mm?)/(0.027 mm) = Z+ mm
c.) 1.35mx2.467m = W 7> m?
N0 2 €
d) (1.035m?) /(42 m) I ™
" ) ’}
e) 0.021ecmx3.2cemx 100.1 cm = \ cm’
40

f.) (150L%/41L) L*

3. Round the following measurements to 3 significant figures.

a) 6755mL = W10
b)4507g= X0
¢) 10595km= 0G0
d)006782g= 000D
ey 10s4om = 'Y

£) 0.10649ky = Vi IVW

g) 45049 mm= _19 900




TOPIC DIMENSIONAL ANALYSIS

0.3 How can we mathematically convert between units?

/
i D A /Pattern inl&2: \

/® /U/ d) Nap
2. . = * X ' i ' x {'.? i AN WeS WA 'l Y i evel
* b ’ XA \ was \ettover )

Look at problem 1 and 2. Describe a pattern that you notice.

Use this pattern to answer problem 3 and 4. [
_ Answer to 3:

R © =
% ? X X =7 Answer to 4: _(C/

y 7
4, m X X @ @

) L

Dimensional Analysis: What is it good for?

(S WOk

. usedto (ONVErY betwen unds

e Equivalence statement: relates the same e Example 1: How marl_y’centlmeters \are in 4 Bl
amount (quantity) in 2 different units inches? =5
Ex : ' { in 2 2.5 em
) \ inuN = ‘} J"i cw & I
e Conversion factors: relates equivalence in a '
ratio Iy SYum TR
" o , & . L W LA
EX) { Ii\( .-":}\ " ‘-) L,l {,'/\I]‘ ) /{ { e - fi f .
_..-—-:-"‘- —————————— ( i \ ¥
?\")L{ {/“Jv\ I A
e 3 steps:
o Whatdo | know? (underline) —_—
o What do | want to know? (circle) e Example 2: How many secondsare in 2 days?
o How do | get there? (equivalence Aot = 24 | i ‘ _:-.‘.w_:f--;‘- iz
statements) } IENEIET N IR TSR
2 d[24h) !a_"_*“\ X [ 5)
vl o | I Y, | v n

Regents Ready: Metric system (Table C) Conversions

How man k|IOJouIes arein 10Joules?
L3 = (07 F (/-*\ Dol

\KJ =10 O \oe0) /
12



ASSIGN. \, Dimensional Analysis
#3 Practice

Directions: Solve the following problems. Make sure to show your work including underlining and circling, use
2its, and round using sig fig rules!

Here are some equivalence statements you made need. Be sure to check out Table C when converting
between metric system units!!!

Equivalence statements: 2.54cm=11in;12in=1ft;60 min=1hr; 60 s= 1 min ;10mm=1cm
1. Convert 45,200 mm to@

49,200 mm x(“’m

LD mm L}()ZO ko™

2. What is the equivalent of 6.3 kilograms u@rim/s‘"

A
@ 2 Ko x H_g_Q_ﬁL) (200 A

P 'w\' .
3. How many'seconds are in 45.0 hours?

‘ 0w ‘03{‘-— i - I S
"'\":"): Uh X _Mn> G‘,,_—.— ) " |(I &_l oD S¢c

\h | Mmim

4. Convert 16.5 feet to ent-irrh;:tgrs:‘
V@St __H\_?:,_ff‘,__\, _Z.Shom) ) 552.92 T 503em
e+ / Lim
5. How many@ are in 24 inches?
: SY um Oram - 7
>4 X /Z—i 5 (‘ > o4 o = I mm

\,n Lem

-~ \ .
6. Convert 4,500,000 seconds to/\dzw

Hlﬁv&,uwan‘"" ( \ d 3
e ./ Leomn th

5.ad

i/

13



TOPIC ELEMENTS, COMPOUNDS, AND MIXTURES
0.4 How is matter classified and described?

Everything that takes up space and has mass is matter. That’s a lot of stuff here on Earth. In order to better
describe and predict how matter is going to behave, chemists classify matter into different categories.

Are all
Saryrticles
identical?

atomS 6

vwioleculgg

>

YES! NO!

e Ny

ALY TR €

Are particles mixed

(Pure) Dilb stance

Are all

I}\.TD WA 5

2_\/ € \\N
N

identical?

Can be Phusidée | » 14

Canbe , Cannotbe
Chum . cally MNAAW, (A /c
separated separated '

J
eparated {J




AsSIGN. \ Elements, Compounds and Mixtures
#4 Regents Practice

* Explain, in terms of composition, why N2 (modeled below), is classified as an element, not a compound
(this means you should discuss the composition of N;—what it is made of).

00 ‘\‘ 115 w ady Uup i pnty K
o tpe ot atum” |
00 y 4
o0
2. Which chemical symbol represents a compound? How do you know?
(1) C (2) Co @co 4) 0
Explain: {"ﬂ;;; de {) 0t Wyt than e f’b’];)ﬁ

VT ahaw /L Covlon ¢ DXy u}s»uﬂ

3. Which terms are used to identify pure substances?

(ll An element and a mixture (3) a solution and a mixture
(%)/"a‘n element and a compound (4) a solution and a compound
4. Which particle diagram represents one pure substance, only?

7 * ® o °
S5 @ O O 0.°w | @

Use the simple representations for atoms of two elements shown below to answer questions 5 and 6:

QO = an atom of an element
@ = an atom of a different element

5. Which particle diagram represents molecules of only one compound?

b R P F oo ®e s ®
& og g L * "o 58

£ ™~
(1 @ (3) 4)

6. Which particle diagram represents a sample of matter that can not be broken down by chemical means?

;oo.oo OQDC”O O?)g@(fo . o.'
© | o &F @ ¢} 08(3) @ o

71, Wfl_l_ich of the following can be broken down by chemical means?
( (1)ymethane ) (\2) tungsten (3) lead (4) tin

—
E=N

A .\_L'\.. 4O & \JU



TOPIC HOMOGENEOUS VS. HETEROGENEOUS MATTER
0.5 How does the arrangement of particles in a mixture affect what we see?

Let’s recall what a mixture is:
% ov mor ¢ SUbSTANCS mixed ’IZ-‘{J*ch,.-"

There are two main classes of mixtures: homogeneous and heterogeneous.

Homogeneous mixtures: LL [\/ i FC,‘Z I\/ \
Dar TS et wu\tg' mixed lois

e AR fic u

i St avoukin (1

Heterogeneous mixtures: I\J{U \\’, o LL l\’y F(/ L{Iv’l

parnLMy  aur NoT L‘v:,.-uux mixed [distriouted
L

_ lovks  dHtautt

You have probably experienced the difference in these two types of mixtures—think of properly made Kool-Aid versus,
Kool-Aid made with so much powder it is clumpy and chunky on the bottom of the glass. We will call all homogeneous

mixtures that are made by dissolving some solid powder into water solutions.

WAt L

By the way, we will use a symbol to represent solids dissolved in water ( & Z) = “\Z‘ beobh S

W NaClls) H\Zc[({) > r\,‘-a('f(_v»b>

16



ASSIGN. \, Homogeneous vs. Heterogeneous Mixtures
#5 Regents Practice

1. Asolution of sodium chloride (NaCl) in water is best classified as a
(1) Homogeneous compound
(2\) JHomogeneous mixture

(3) Heterogeneous compound
(4) Homogeneous mixture

2. What is formed when two atoms of bromine bond together?
(1) A monatomic molecule
(2) A diatomic molecule
) A heterogeneous mixture
(4) A homogeneous mixture

3. The diagram below shows a mixture.

-~

99 00 .9 9O, . ...
o 90000 o . o0 .
000, 00 00 ‘o ' 0.

Explain, in terms of particle arrangement, why this mixture is not homogeneous.

P"Lf bll4s e not L’L&"'I’mu;j; (d_eninl V’ﬁ '

Base your answers to questions 4-6 on the diagram below concerning the classification of matter.

Classification of Matter

Matter
Mixtures | Substances
Homogeneous X Elements 4
4. What type of mixture is represented by X? h ﬁ‘fu" v ‘-i MLous
5. What type of substance is represented by Z? Com P b wnd

6. Explain, in terms of particle arrangement, why NaCl(aq) is a homogeneous mixture.

VI DCles . wl ¥1d / (s Vsu/tf} ¢ LA/ Ll bfjt




TOPIC PHYSICAL SEPARATIONS

0.6

How can we use physical properties to isolate useful substances?

As it turns out, most things on Earth are mixtures. The elements we mine are usually found as part of
compounds, which are in turn part of rocky mixtures. The liquids that fill our streams, rivers, and oceans are
mixtures. If we are only interested in using one substance from a mixture—say, purified gold or water—then

we need to know how to separate (isolate) individual

components of mixtures.

You have most certainly separated things before. Usually, we separate using some kind of organizational
category: odor to separate clean from dirty clothes, for example. Separations in chemistry are similar. They
take advantage of the fact that different substances have different properties, and they use differences in a
particular property to separate one thing from another. Let’s look at some examples of separation

techniques:

Technique

Physical Property Used to
Separate

Examples

Using a Magnet

m uni:,]'{ { h S

iYon ‘f“'\iﬂm;p

Distillation

| il e [ Fvaporahon

DISTILLED
LIQuID

h‘- C M(z) [,\', nt

( ALY )

iva X

WK (S

S D‘T.LH b'ul?-'- <4

~crwde el

N TR —#—‘\\
!J‘ B’ R ! '}
Ig" T 4
by R { -
.l’_. h %_’:& .1 /
Sz ..
*"‘.'"_f ‘; ,F' = walh Nlter paper
Gadly

a

PL”L}' t{\(,“i'i b Bl

Glo 1 i}"fj
(lubi iﬁ"‘“j)

h ahrsoulve

o e O .
; .0

heteve f')"u oS
o xtur €S

e —Pagq a € wate

< Woe \ ey

3

~ Seund

: j;_.\\ c.{ ’41 \\

&
b

i

m v "
Paper 40 l;{"\\c
;
[ !
@ Red
—— Baaker — [®) Pink
!
Drop of
food l (&:ﬁ
coloring i
Waler Guiunle
Start of End of
process process

\ 2

AR

d \)\,
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ASSIGN. \ Separating Mixtures
#6 Regents Practice

1.) When a mixture of water, sand, and salt is filtered, what passes through the filter paper?

(1) water, only l‘”(‘??}, water and salt, only
(2) water and sand, only ) water, sand, and salt

2.) /VMhich property makes it possible to separate the oxygen and the nitrogen from a sample of liquefied air?
(1)/boiling point (3) hardness
(2) conductivity (4) electronegativity

3.) Which physical property makes it possible to separate the components of crude oil by means of distillation?

(1) melting point (3) solubility
(2) conductivity @ boiling point

Y1) distilled water (3) saltwater
(2) sugar water (4) rainwater

4.) ){fijch of these contains only one substance?
@)

5.) Bronze contains 90 to 95 percent copper and 5 to 10 percent tin. Because these percentages can vary, bronze is

classified as .
(1) a compound @*a mixture
(2) an element 4) a substance

6.) Recovering the salt from a mixture of salt and water could best be accomplished by

(1) evaporation (3) paper chromatography
2) filtration (4) density determination

7.) Atroom temperature, a mixture of sand and water can be separated by

(1) ionization “(3)filtration
(4)

(2) combustion sublimation

8.) Given the diagram representing a process being used to separate the colored dyes in food coloring:

—_—te— Paper ————
O Red
— Beaker — (@) Pink
Drop of @
food
coloring
Water
Start of End of
process process
Whicﬂ process is represented by this diagram?
'g?chromatography (3) distillation
electrolysis (4) titration

19



TOPIC PHYSICAL & CHEMICAL CHANGES
0.7 How can we distinguish between a physical and chemical change?

Phase Changes

Phase changes are physical changes. When you fill an ice cube tray with water and put it in the freezer, the liquid wat¢
changes into a solid —but it is still just water (H,0). Since no new substance was created, it is considered a physical
change. You will need to know the names of the different phase changes.

SOLID LIQUID GAS
u ~ i,."‘ '.,-\ i L i I{;‘v_,..‘.i"); 0 s - i
L > by Ll gy | Vipov et . (
1 &:ﬁ ) NCPAION) ) )
“tt Vi ’?C’f (04" >
Sublrimane (S ‘\\ /
depehitn (a4 —o9)
L «';J o % --i

Is a
NLW s bstandd
produced?

YES!

20



ASSIGN.
#7 Practice

Physical and Chemical Changes

Directions: Complete the chart to the best of your ability.

' Situation Type of Change (P Explanation (Wkiteza=sentence.)
or C)
Cooking an egg ey ‘ \3] ,
LW Substanet i/

C

propirtnies

Digesting your lunch

C

break down

& b ’i‘L A

Mixing the ingredients for a
cake

~J

Can f‘pAra,(ul /} wnv, atre,

NL M » W PE‘T’(U”‘L:; “’M’Lu/”
Rusting of a nail :
C W nw  svbstance (rust)
' v {ated
Dew forming on the lawn
) 0 . R
Y L} —2 A '\"Hﬂl‘) { n D{,.‘«lfjx
Melting ice off a windshield -
l C—2 § pVLUSE Ch oyt
Combustion (burning) of - : ry
gasoline @ LU’U’U S U }')‘71‘/ ot CATG "éA
Purifying salt water by
evaporation ,.-\—/-; (_7 VP W d h \{"\,6, N ik m’[
CO; (s) = CO2(g)
" )[,’1{/71 M 4ahon
H.0 (g) = H:0 (1)
\. Condgns ation
H,O ‘ , i :
NaCl (s) = NaCl (aq) P J'ISSIU\V‘]{]% L ()i}lub'“@ ' >

I phsi cok  propertyy)
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