20\ ]x‘}\fzu \

{ figures in a measurement.

‘Target 1 — I can count the n umber of significan
Wikipedia: Significant Figures

{Learnmg
Zumdahl 9" Ed. Pg 14-17

Review Reading:
1) Count the number of significant figures in the following measurements:

d) 1,030 L ___;_5_

2 271g 2 b) 0.00047 kg 2 9 70x10°m _2 )
¢) 150 pencils _ - 1) 37500 ¢ > g 0a0i0em A

Learning Target 2 — I can convert numbers to scientific notation while applying significant figures.
Review Reading: Zumdahl 9" Ed. Pg 14-17 Wikipedia: Significant Figures
s each of the following in proper scientific notation (Pay attention to sig figs and unils)
a) 0.000125m (25 FO s by 155 0ml... WODO KIS T

2) Expres

; s P
12303 Py, 4 4819x10%em LTINS ¢

¢) 123,030,000 kg ‘ﬂj
d divide with the correct number of significant figures.

Learning Target 3 - [ can add, subtract, multiply, an
Wikipedia: Significant Kigures

Review Reading: Zumdahl 9" Ed. Pg 14-17

3) Calculate the correct answer with proper units and sig figs for cach of the following:

a) 12g+0.677g+86.33g= R VA

b) (355.782)/(0.056g) = o HOO G
¢) 9734mL—341mL=__ 2.2 e \
d T4esRs=_ 10O e

4) Perform the following calculations involving scientific notatio
number of significant figures. & £ ™ OA S

a) 0.14x (6.02x 107) = "B_-EL_Y:LQi%__ o

n. Report your answer with the correct

b) (9.875 x 10" —(9.795 x 104 x 100 % ~0.9\Dl  (assume 100 is exact)
9.875 x 10* iz e N ' e

Vv TlS g 2N T AL ]

o) (3.8x10M2+4.0x101) = v wo 7 i - (Lz? Yok zﬁ

(4 x 102+ 6.3 x 10Y)



Learning Target 4 — I can use conversions to solve dimensional analysis problems.
Review Reading: Zumdahl 9" Ed. Pg 18-22 Google: Dimensional Analysis  links 3 or 4

5) Solve the following problems using conversions and dimensional analysis.

a) A large railroad car is filled with 1745 gallons of milk. The car springs a leak in the bottom, and
milk starts dripping out at a rate of 204.84 mL/scc. If the train is traveling ata speed of 65.4 miles
per hour, calculate how many miles it will travel before all the milk has drained out of the car.

(1 gal =3.78 L, 1 mile = 5280 fi, | in =2.54 ¢cm) \
|
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b) The world record for the hundred meter dash is 9.77 seconds. What is the corresponding average
speed in units of m/sec, km/hr, ft/sec, and miles/hr?

(0O M bo;;_*[) 1025w [,29) eatl fa, (O
- ; Fa & e B " .t '
B AnaEe s T T EEe Uvpader 42 3L -
S 3 = < \f_\¥Em for & Yand X 35 6 44 i \eoesd \ 22 & i
L. S‘r‘; r__)\‘,Q\;J:_;: £ f A= = 4 & Yo (___8___-3._‘__.._) ——— y‘-.--.___: P 1Oi LA
KO =2 Z L Ve N Coom 'iﬂi_u:_ﬂ’_\ e 5 52808t A ViR \ I
Learning Target 5 — I can explain density and use the density equation to find an unknown. . L8
Review Reading: Zumdahl 9" Ed. Pg26-27 Wikipedia: Density

6) A rectangular block has dimensions of 2.9 em x 3.5 cm x 10.0 cm. The mass of the block is 615.0
grams. What are the volume and the density of the block?
: B S R B 58
\'[h \\AW\{’ = (Z)\ A N\\)( ;::]f Sc f“{"'r\\) ( (R TS T ""’\> = VO Ly 5 e

. \_p'LSan B "_-_“-(‘: _:__"
é«f ""\(«"i%"""'j = /o{. R ale ‘{Lﬂ % J[: o2

7) The density of pure silver is 10.5 g/mL at 20°C. 1f 5.25 grams of ;ure silver pellets are added to a
graduated cylinder containing 11.2 mL of water, to what volume will the water in the cylinder rise?

e e

D = e e e S————
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Learning Target 6 — I can define and explain terms that identify physical/chemical characteristics of multer.

Review Reading: Zumdahl 9" Ed. Pg 27-30 Wikipedia: Matter or \?"jkipcdia any of the terms below

1 . " . 5 . AL Yy i = A T e Yl

Vol densty ) Mass ( o\ bp, M e o Aammado Uy, Pea oV
_\ e ALY € | '-'?::\ o \1"\;;;:_}! . \- S .

8) Identify the following as a physical property, physical change, chemical property, or cilem‘;éul change:

; 2 s e
a) Ethanol has a density of 0.697 g/mlL.. _V\"\\{ S\l Rrope iy ‘ v
b) The solution turns blue upon mixing water and food coloring. g‘;.\'\ xJ‘\Si Col RN e \.
%—_4(;9 Wood burns in an oven. one “"_\"‘_‘“‘- = wf“_fgl e, Cund avcd v .lulwl\ Lover 0 lfJ\l
/,-"'.{ d) Methyl alcohol is highly {lammable. :(’_j,l'r\r;‘” LON Cond @_rﬂ_RFJ_T_LE
/ e) lce melts in a beaker. _Li\jli\-\.\. ) SV C o Clhanue o
I/f f) Methyl ethanoate smells like apples. _Mye\f_\u‘\‘c; 1< \ @u e Ay A
lj ) A car crashes into a wall. DG € uu}. __'2 A e
r\ h) Sugar dissolves in water. \{)\"{\-.___ b LN ( oM ’»3-%’ .
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Lesfrn ilng Target 7— I can identify the number of protons, neutrons, and electrons in atoms and isotopes.
Review Reading: Zumdahl 9" Ed. Pg 47-57 Wikipedia: Isotopes

9) What number of protons and neutrons are contained in the nucleus of each of the following atoms?
Assuming each atom is uncharged, what number of electrons are present?

Protons Neutrons Electrons
a) 2(?; U s ‘4 =
b) oC \o & o
o) s Fe 2\ % 2 W
d) ‘wlb B2 \ 2o o L

1 1) Complete the following table:

Name Mass # Atomic # # of Protons | # of Neutrons | # of Electrons Symbol
Gallium 70 2\ % 2,0 2, ( G,
\ = g ) Hps
&\llﬂos@ho‘ruué ﬁ\ kn \' 5 l \p I O 15 --)
Strontium-80 e 2,0 %0 L\ > O Pg,.
20 et o S0 29,
l\j\a.f\tﬂ_.‘\r.&; \fj‘j Y . & e 92 5 ;2 M'U
L .

Learning Target 8 — I can define and use the Law of Definite Proportions and the Law of Multiple

Proportions.

Review Reading: Zumdahl 9" Ed. Pg 44-47 Google: Law of Definite Proportions, Law of Multiple Proportions

12) Explain:
a) Law of Definite l’1op0r|,t0ns ; ) ~
C et o\ st “\3 DN RN AL 6 \’\O\v\k.. X &f ¢ “<(7L'l

N e
co o of eleenerss ' oy ros ()

b) Law of Multiple Proportions:
wmen 2 ele rnenmts b ne o Sem e PO\U,_J

3\'*\@ l’i”\o\‘f‘“iko ol e Mg SO SS A A Senecend Cavenlot e o
wl W\uss 2 L e oW AN 0 @ A A Vel t g
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13) Solve the following problem:

! Tin~ Oxygen'compound "

Oxygen '

Vo by’ mass.

S e T Stannous oxide 88.10% 11.90%
N Stannic oxide 78.70% 21.30% i

o
Y}

Tin

=Oxygenicompound
Stannous oxide

* Tin mass'
100.0 grams

L Oxygen mass
\%, 5\ o

Stannic oxide

100.0 grams

l.-l - OL( o

SN0y

a) Use the Law of Definite Proportions to determine the mass of oxygen needed to combinc with

the given masses of tin for stannous oxide and stannic oxide.

RYS7A "’j — 1S O

Sta aneoaus ORde =

<),k0\ ANt oA Ae >

-7%"?5 — 1o

/\)jﬂ—llg S

.x\e{*UL =

l
1

gz 127 % AN = = (43 OioCJ:—L\

b) Does the Law of Multiple Proportions hold true in this case? prlamC’)m‘ why not.

%(_’_S __\_\F\ C“\J“\c«_»\ S '3,_ C e\ V"L\V"ij oy r\\ “ :n\ O ;\(j O LA O Sec
Qs ’\\r\a

Learning Target 9 — I can name and write formulas for i

/o by mas; 15 Qe rent

Review Reading: Zumdahl 9" Ed. Pg 60-70

A of mol\ccules

onic compounds.

O

CPPN DU

Hf(‘»l.f’\uG

e

, in The

Wikipedia: IUPAC nomenclatu re of inorganic Lmllpounda

14) Name or give the formula for the following compounds:

Name

Formula

Sodium fluoride

K X L LA W
P Nssiurn Diwde

Calcium phosphate

B

I_\(. LA \m\ fim TN (\_ €

Iron (11) chloride

—r \ b
N\{ COAN L 1 Ohce
)
Sodium sullate

Ck\i"\

Cario

AN

Lithium phosphate

SV\_\QL;\  OSA OKL ce

Calcium hydroxide

5&\&\'\-}\“‘(‘L A C_A(ﬁ

e

Oi’“\y\'t

Nal™

K>0

_C..‘_"_Z?Q_P oq) 2.

FeCls
e

__.\.;..-—

Hg0

_I,\ﬁ'&_g;)o 5

CaCOn



Learning Target 10 — I can write and balance equations.
Review Reading: Zumdahi 9" Ed. 103-108 www.chymist.com/Equations.pdf

Write and balance the following equations:
a) Iron metal reacts with oxygen to form rust, iron (III) oxide.

T ) a9 ) o e _
4\‘ @{_SJ‘\“ Dk)?—{j\} " & 1 iz O:‘;
b) Calcium metal reacts with water to produce aqueous calcium hydroxide and hydrogen gas.

Ca 5) = A0, —> Ca (OH), as) + “'gl’«(é)

¢) Aqueous barium hydroxide reacts with aqueous sulfuric acid to produce solid barium sulfate and
water. (o
; MY e . O | P - .

Learning Target 11 — I can do conversions associated with moles.
Review Reading: Zumdahl 9" £d. 85-92 Google: Mole Calculations

15) Solve the following problems:

a) Calculate the mass ()I\SUO dl.Ol(‘lb\O[ iron (Fe).

Soogens [ o T BSR4 1,30 =(5%s
U N Lo 1823 adirn L el Fe o
b) How many formula units are pru,(.nt in 7.2 grams of lead (1V) car bonale’? R
(U\_,‘ 2‘? ?[9 ]I{ \ (\\E;“}Q_:J \>b k_, DF)._\‘L (_)_’?_3 Q—_')T {Y\_L,\‘I\\\S> - Lw Xi'lb \.\
[ 791’[ /D‘ \(\n\c»Q ' “\—o\cr\r\ e
e N

than sucrose (table sugar) when

c) Asparlamc is an artificial’sweetener that is 160 times sweeter
The molecular formula of aspartame

dissolved in water. Aspartame is marketed as Nutra-Sweet.
is CialligN20s.

1; Calculate the molar mass of aspartame. e
" 215 ‘r (gl 2 - P A, )
Wi o) ¥ 8o x 201401+ SN L_T_I_%_lo(/m@\ )
ii.  Calculate the mass, in grams, ofl 56 mol of asparlame.”
Yy ./\kw '_ c, -
(Lo maRese (2225 ) —{ 59 5 avp.
i i\ Y Q N .
iii.  How many molccules are in 5. 0 mg of aspartame? e g
G I'\ 7 ) uf' » o3 e ] (i . O
iu (_)Q(:F;‘c;:\ r‘,'\\_).—/{ _l\{?r___.?__“ifu_;é_,_ 1R8% S0 _A\&—E’f__‘_. _ \,O 4 D\ [ (Y\Q\{'U‘_‘ \:;Q
N ‘; o 32 4 } (WASN=SY . . WEUTRE————
) S h_.,_‘“-\ e -
iv.  How many atoms olxmlrogpn are in 1.2 g aspartame?

1.2 \ n 2 %0V ffﬁ J’Lm_,ﬂ\
k‘—r& ! Z_M:f%)/ v oA 9 ) ok oy

V. What is the mass of one¢ molecule of aspartame?

( zaN rj{_)_‘fﬁ’ \ \pne . = 4. % Y = C“\/ ;
(i 9 € & \,0..{.
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ek L.o2 WA ? e\
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Learning Target 12 — I can calculate percent by mass for an element in a compound.
Review Reading: Zumdahl 9" Ed. 94-96

Google: percent mass

16) Calculate the percent by mass for cach clement in aspartame (rom the previous problem

Ct A\ {aD

= SN Yien (5T AL }
’Z—Ol % { 32« _j-_____-": ey -
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Learning Target 13 — I can calculate the average atomic mass of an isotope using percent abundance
Review Reading: Zumdahl 9" Ed. 83-85

Google: average atomic mass

17) An element consists of 1.40% of an isotope with a mass of 203.973 amu, 24. 10% of an isotope with

mass 205.9745 amu, 22.10% of an isotope with mass 206.9759 amu, and 52.40% of an isotope with
mass 207.9766 amu. Calculate the average atomic mass and identify the element.

(20%.8713) 614 ) + (2os,a7us) . 2! o)

20 dsal 2210) -
(% &l rq-_-?'[(,[;)(j SLd & =

2.8l + Ha Lo v 5,7+ Noh AR o

—
) i
— (o B Lo A vy |

e A

Learning Target 14 — I can solve stoichiometry problems, include those with limiting and excess reagents
Review Reading: Zumdahl 9" Ed. 108-123 Google: stoichiometry problems

18) The reusable booster rockets of the U.S. space shuttle employs a mixture of aluminuim and ammonium
”\“{QJ perchlorate for fuel. A possible Ie"lCll()ll for this is:
\r:, D Als) ’ 3 Nlqu!Oq(s) —? ALOs(s) + AICI;(\) 7 7 > NO(g) J( __LQ___ Ha0(2)
! { = | Fomtoee N i i ;
W ) “\ a) Bald _%:tﬁgﬁ)d’l/owmg, rcacllop :, .!
l( g e \ [RRRREe
mL}J [ﬂq'ﬂé' i

i
i

i ’; 15537 |
e .l? Ch » . ’

SICE e
AH;M\Q,/Q)' g 1:Q\/’\O'\ 1‘% LONZT o AL E
lunit L W

OLU/W > \4\ 1,‘1 I =o\ \2 3
b) 1£4.0 E » of aluminum reacte

d WILL 15.0 g of ammonium perchlorate, what would be the limiting
reactant? How much excess of the other reactant would you have?

-0 ’ IF\\r( Y C\O

‘E Less = Qf\ ])(n@)\ o N }\‘\\ 5 \Qh \‘\‘\\’? T l
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C,

¢) Using the previous information, calculate the number of(g'féuﬁﬁ of aluminum chloride produced.

LoV @AY V22,22, [ —
s [ e L s < 5 i
— T B3y Alelg

d) If you actually collected 4.18 g of aluminum chloride what would be the percent yield?

89 _— A
e e Y [ = (4 2 o s — S
5 ’ \"I )3 2.7 g /0 1

19) You add aluminum to a solution of copper (JI) chloride and it reacts exothermically. Write and balance
the CC[lIcltl()Il here:

SANE S }sr 5Tl Pﬁ‘% 2 Bty /Q%\\C\j

a) If you react I .25 g of Al, how much coppcr (ll) chloride do you need to add for the Al to fully

react? o
2\ G\,{_)L 2- W‘«QQ A l\ ,_\ A% Q(..(A (_,H. 2 e ‘\_J) A ;{
% N e
IQ ' Il'I v 25Ss !'EII 15%. 33
(e it S) b) How much of cach pmduct would _\,"OP collect usmg 1hc 'im()l[ll'lt of Al [rom part (a)? /\d I
- - i B i | | —— . f7Y (\; L'I
LAA — a
jrx_ P(\‘))l L “—\ U? ! ,.D\c;(ﬁ) . } \_)_KDC(_) _ E s Lﬂ ,_____‘)_J
o ¢ | \
\U\, s_.-\eff e )l \ .4»’2_“;) ‘l | . o ™) ! il ok \ / _‘_“E\_an‘_[_u \

20) When 125.0 g of ethylene (C2Ha) burns in 60 0 grams of oxygen to give carbon dioxide and water, how
many grams of COz are formed? (Hint: balance the equation and determine limiting reactant first)

( ol /J R h:‘)‘:?"\?:;{\- <

Learning Target 15 — I can determine the empirical and molecular formula by calculation.
Review Reading: Zumdahl 7" Ed. 99-103 oogle: empirical formula

21) Phenol is a compound that contains 76.57% carbon, 6.43% hydrogen, and 17.0% oxygen.

a) Calculate the empirical formuia.

_lkmfﬂ -~ \o l::‘! O © Mo = \L ) (ﬂ, C. Gy k*\ ks (j
‘2 ,D‘L LV | _")ng _i!_C_{} , () "_'{":_-; (.np
| (ot L!__z)/ L.&
”T'_._.G |‘ L, 13

b) {ﬂ)he molecular weight of phenol is 188 g/mol, what would be its molecular formula?

(L) & WLoYE Yo =AY ol mass oy £ 0. LS read e

L

\ff_). I o - | o
L\,i'/- i L;L—\{'K = D r'& by /\.‘VC)\ & 'xi? L'.:\*..x'“‘:) I s o “::’\ e C At \C.
- Cf\‘\—‘\ | e z _‘-_
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arget 16 - I can calculate the empirical formula of an unknown hydrocarbon using a

combustion reaction and calculation.
Review Reading: Zumdahl 7% Ed. 99-103 Google: combustion analysis

22)One Killer of a problem —a GOLD STAR if you can get this one: @

Menthol, the substance we can smell in mentholated cough drops, is composed of carbon, hydrogen, and

» - ‘J .
oxygen. A 0.1005 gram sample of menthol is combusted producing 0.2829 g of CO2 and 0.1159 g ol
H20. What is the empirical formula for menthol? Show work.

-, 2 ]
('2_6)0\ C[L) \( a0z, \ = 00 0HRe mol (O, v m@ﬂ(_ ——L_O L Lf)k{ 50 wx@g f

(
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( WSy 0 Yol }ao | = oonsto el Do w Donalib), {o \\’22%(0‘3 s;‘\s)\ii
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Learning Target 17 - I can calculate the concentration of solutions
Review Reading: Zumdahl 9" Bd. 145-149

W'\__/\_,-——*\_ P

Google: mol’\nt@
{ L0 1) —
. 100/ = L O‘Z&E_j_im?____
23) Calculate the molarity of the following solutions:

. N : U\Q \\90 OKU\%‘CV\ \
a) 28.92 g of HNOjs in cnough water to make 250 mlL of solquon e

_RB.AZ o\fﬂﬂ Qq_?ﬁ
3 !V\ i q)
“Cm.o LP C
L e JE— o [0dg0 f f\n.u
s A5 l ,_.,{’fj——' i 2 v})’ |/
b) 57.61 g of KOH in enough water to make 1250 mL of bolulnon N 2 M
STk | \ () ouo(,,u &
2 s - Y OSLD
Sl /_:;_-,__; T e
24) Describe how to prupdlo 1?10 following solutions from solid reagents and water: )
a) 750 mL of 0.5 M K2Cra07 AdN  vo Y O el “ sk
S N ,MLI 2 5 Y
. Those N S Y s ALY
X = (s . »2s .:,6—] \HOL:} \ \
i “W‘r*Tﬂ?onﬁ$Llso N
) X o Ade §SZ9 MagSoy N vol Nage
O M7

- v > o €
a\&\ O M “9" L(g L"._l [?ﬂm. Add doo e b < VO ¢

25) Describe huw to make one wncumatnon from another solution:
a) Make 50 mL of 1.0 M NaCl from 12.0 M NaCl /_ \/ = Cqp UL

CR( 1zay = (coseY, ‘\M/_,_T ALY Uz e\ of @I Nadh Fe
k= .oodad =(P0( h] vol Nast. ASL M,0

et ———

As Coe\ mark

b) Make 350 mL of 0.15 M FeSOq4 from 4.0 M FeSOq

> Yo E:—( SO
: INIENOATIRVY Add (2mldt oM Sl
r) ol Pl P - — 7 i :
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e B 8 L
k‘/ -~ ‘ o =N \ A \f Q@ :L,L_’/L:) v \\ \P[\(/‘L s t



RGY Ty Hoy 7 g U SR AME SRS ] g, Py

531:1 Ph) Ny = SO
¢ Learning Target 18 - I can determine substances that will precipitate in a solufion.
Review Reading: Zumdahl 9% £d. 153-158 Google: solubility rules

26) A solution contains Pb*" Ag" and Fe** You want to selectively precipitate the Pb*". Describe a
procedure that will allow you to separate ALL the ions from the sample:
( HINT : Think about the SOLUTILITY RULES and your Quantitative analysis lab!!)
o Add V¢c\ — Fet 2  cnovms A S~ PP+ o« Aq el Py
. w
_ w { D py ; , _ ,
Add )r\u)? @20 A P‘P\ ( = Az .fl';t_'\\ u__‘ko\e_ (AN k’\:_hlw -X\pk) /A%(_\ '3 (‘:c\B

A?jC-K TV ANS =S \()@--\ /'©\OC_(2 ‘A Selw

[

Learning Target 19 - I can write net ionic equations.
Review Reading: Zumdahl 9" Ed. 158-160 Google: net ionic equations

27) Write molecular equations, predicting the expected products for the following:
a) silver nitrate is mixed with sodium chloride

A, o NOB + Noa ol —= A@(\ % N g, 1\\03

b) magnesium nitrate combines with sodium hydroxide

}\J\(ﬁ(NO%)L VoDl o8 — Mo (o4), + 2N NO,

¢) solid zinc is mixed with hydrochloric acid

s ARl = H 2~C\,
28) Write net ionic equations for the preceding examples in question #5. Include symbols indicating the
states for each species- (s), (1), (g), or (aq)

a) ’L\—;J‘{(m - C.ia(‘aué‘} 7 }\*i) A (S)

b) M\@«--Z.E &9\ ¥ R0 = — ]\/'\ 7 ( ot \2._ (55'5

; 2 - s 9
2 ey *2 Wt ag\ —7 e (0-.-‘7{9\ - k_\ 20%)

Learning Target 20 - I can calculate stoichiometry problems for basic precipitation reactions.
Review Reading: Zumdahl 9" Ed. 160-162 Google: Stoichiometry of reactions in solutions

29) Calculate the mass of solid NaCl that must be added to 1.50 L of a 0.100 M AgNOs3 solution to
precipitate all the Ag" ions in the form of AgCl.

O\ e .
30) What mass QN&ngQ} is required to precipitate all of th
AgNOs? N k 6{5 SORS v ,
i - v

el : ‘
2 o AN A \f N o @

e silver ions from 75.0 mL of'a 0.100M
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