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Practice Test - Chapter 1 - Matter and Measurement

Directions: Answer each of the following questions.| No calculators are allowed. \’/‘

Target #1: [ can define and‘provide examples for aach of the following terms:
physical property, chemical property, physical change, chemical change mtensxve
property, extensive property element, compound, mixture

For # 1-4, fill in the blanks with phys:cal change (PC), physical property (PP), chemical change
(CC), or chemical property (CP):

C'P 1. Sodium has the ability to react with water. PO 3. Anice cube melts.

{ 2. Aluminum has a density of 2.7 g/cm’. cC 4. A piece of coal burns.
INTENS W § J{us«b, b-p., Mg, Malladbili
EXTENGWE: mess, voliwme, |¢

. . R S —— . . .
5. The difference between an intensive property and an extensive property 1s that an intensive

propertyis - indepenfent o€ the awmovmt of subsigmee peasent,

6.- A compound is dlfferent than a mixture in that a compound . . . th€ gl@ments 4((
d!em(ad{! . T & wintwie, elcuocty Phefsicelly mjed
nt is defined as . s

7. An elem

& svbshance thmat ot e s¢ parated iwto Siplicr gub stavtces Mg
ans,

For #8-10, circle true or false. Correct all false statements to make them true. C«Mﬂ\

For #5-7, finish the statements.

F 8. Malleability is an example of a physical, intensive property of metals.
F 9. Itis possible to separate a‘compoﬁnd by use of electrolysis. i_c__ H:.O — H.._ + o.b

F10. Airis an example of a mixture. Ay@ {s A HoMosen JELOS Mis‘TVQC.
| Target #2: [ can differentiate between the three states ofimatter. |

s .
11. Solids are matter ... LIRS, &‘(. vol, bt no
a. which have a definite shape but no definite volume. dek. sheope
which have a definite shape and a definite volume.
¢. have a definite volume and take the shape of their container.

d. easily compressed and have a definite volume. Q_A&: o de( SM?‘ ey
velume .

12. The state of matter which contains the particles with the greatest kinetic energy is

asolids b, liquids Pa(‘Wk; WMove Vg"é '&S“’!

13. Label each of the following as either a solid, liquid or a gas.

6AS LiQuip S0UD

- 3




| Target 3: 1 can list the commonly used metric prefixes and their meanings.

|

13. Complete the table below. Giga has been done for you! ‘ FEM“D =

(o"‘J

Prefix

Giga

Mega,

Kilo

Milli

Micro

Nano

Pico

Meaning

10°

[0°

o>

o3

ip-¢

lD*‘i

‘Ovl'&

14. Circle the biggest quantity for each of the following: ' \
. The set-vp 1 celes £

a. (0 meters)r 1,000 m ol
b. 5 micrograms o,50 milligrams Selec blems ave ot
c. r 0.065 L the eud a?:h\'s ancwer

15. Circle all of the following which of the following is/are NOT correct? “‘3 @
a. There are 1,000 mg in a gram.
b. There are 100 cm in a meter.
¢. There are 1,000 mL in a liter.
There are 100 mm in a centimeter. [0 WAka & ( Chq
e. There are 1,000 microjoules in a millijoule.

6
0”3 3
W x i3 A = 0T | 000 oy
16. 2.5 nmequals... X ® lip*wgy V LT ) 0 AT = /
a. 25X10%m b. 25X10%4mm c. 25X107cm d.a&b.

Target #4: 1 can determine the number of significant digits in a measured quantity
and determine the appropriate number significant digits in a calculation.

17. Underline the significant digits in each of the following measured numbers:
a. 50,500 L b. 0.02500 mg ¢. 400. miles d. 7.0080 cm3

18. When 125 mg, 1.2 dg, and 1.2223 g are added, how many significant digits does the

answer have? 2
a 2 c 4 d. 5 e. 6

19. Which of the following have precisely three significant figures? (There may be more
than one correct answer . .. circle all answers which have exactly 3 sig fig's!)
a. 0.01 b. 100 (£0.100. @ 0.00100 e 110

@ &

20. The molar mass of H2Q4 is calculated%rough the following:
H: 2X 1.0079 amu
s 1X32.066amu —p add Hoese #'s ad pod o B.oo place !
0: 4X15.9994 amu . ’

What is the molar mass (g/mol) of H2S04?
a. 100 b. 98 c. 98.1

d. 98.08 8.079 f 98.0794



| Target #5: | can convert temperatures between Celsius and Kelvin. |

(4 = :
21. Fill in the blanks with the correct temperature: [ +273 = t‘e{m‘"

a. 25C = a’qg K b. 312K = 3 ] °oC

22. Solid carbon dioxide, dry ice, changes directly from a solid to a vapor at 195 K if left in
an open container. What is this temperature in degrees Celsius and Fahrenheit? 14

_7q0 0 _ 0 0 or . 0 or . 0 — 27
a. -78%C, 468“F b. -108%C,468"F c¢. 468"C,-108"F 78 C, -108°F ]

_790\
23. Which is the smallest temperature change? .C”'Q
a. 250C to 269C Boty choces A<D ate -7,
ézsmozex [.8%F= |°C= (kL ~{08 % s og oue Lhiel,
259F to 260F ! s semse
d. They are all the same. <= o need

/t_c tonsent 63)«.0(_-—)5":
™M s @CGSS 1{“‘%‘1.

| Target #6: 1 can perform calculations involving density.

24. A 9.00 gram rectangular solid with a density of 1.5 g/cm3 has a length of 60.00 mm and
©awidth of 2:00 cm. What is the height of this rectangular solid? (Remember ... no

calculators!)
a. 1.5 mm b. 10.cm c. 1.0cm d. 5.0cm @5.0 mm
D=m . ,_ M _ 4

v ) V= D~ "—_g— = é-o 6«»?: w(uMQ

l Sd ‘LM}

Zbywet - 3_ (
\I ) 6.0 (m? - ©.000 CW)éIDD (,M) (H’) ‘} H= O-CD crnq
= D mm| o
25. An empty container weighs 15.2 grams. When filled with water (density = 1.00 g/mL),
it weighs 35.9 grams. When filled with an unknown liquid to the same mark as it was

filled to with the water, it weighs 36.2 grams. What is the density of the unknown
liquid?

a. 1.80 g/mL b. 1.61 g/mL @ 1.01 g/mL d. 0986 g/mL e. 0.00506 g/mL

CoTANer: 35.44 _ -
——— a lS.'LJ = 20,15 Ho - 20,7 ml_ (\I&(. of CM*NM\-)

U.0
o me - % (e biddg(

| > pghoice "

N - W, o 2y 153
- 25.’? wmi




| Target # 7: I can convert between units by using dimensional analysis. |

26. The copper content of a normal healthy human is approximately 1.1 X 104 percent by

mass. How many grams of copper would exist in a person weighing 1.00 X 103 1b? ‘
(1.0kg=2.21b) we”

a. 0.00050g " b. 0.050g (€ 050g) d. 50g e. 500g
' ¢

C(hootbs\ kg | (pg (Lo Gy (000 e x|
- V V2.2 lbs\ \V? V\Dog (MQ(Q \ (2.1)(‘03 = @'Z)G"L):ﬁ

27. The density of an object is 15 mg/m3. What is its density in g/cm3? ‘(
~L
a. 1.5X108 b. 1.5X105 c 1.5X102 d. 1.5X106 1.5 X108 = T

Xg&,(

o ——— -

¢ £ .| 5wl tﬁ(am\'%__L (X LI 15‘_‘ 4 )
cw? | w w’w.z\(wwmf\— () et 107 SXET L sy

Part 2: Show all of your work and label your answer with correct units. Please circle
your final answer. You may use calculators!

A pycnometer is a device used to measure density. 1t weighs 20.455 grams when empty
and 31.486 grams when filled with water. Pieces of an alloy are placed into the empty,
dry pycnometer. The mass of the alloy and the pycnometer is 28.695 grams. Water is
added to the alloy to exactly fill the pycnometer. The mass of the pycnometer, water, and

alloy is 38.689 grams. Assume the density of the water is 1.000 g/cm3, calculate the
density (in g/cm3 and in g/mm?3) of the alloy?

Nc'. e Mc. rio P] [L. t Hao (-'4(,(.,,1
&

40. {554 28,695 g 3. 4fby 38.6829

paRss “"“& lg,b.qu, 20,4554 = Z.”Lv(Og
Vel Me= --‘-5(.4353 — W.usty -

C. + 4\1-1

O3\g = (L3 cin?
(vol) wmess . 38.68%4 — 26. t4s4 - MWJ -4.449 i3

\/0{ - - 44 M = ’
s 25 - \/WC‘VWO = U.OS‘Cm ~ ‘i. Ye : [(037 cm
D T ey ’ -

1037 em :
‘: 0,00794v¢ 5/.-\“3

N 4| T4ues| (lem)
w3 T Lomd | (lowm)?

Sivee Jﬂ»o= "0003{“3
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Practice Test - Chapter 2 - Atoms, Molecules and Ions

Directions: Answer each of the following questions. No calculators are allowed.

Target 1: I candifferentiatebetween protons, neutrons, and electrons in terms of charge,
mass and location.in.an atom. <

For #1-3, choose proton, neutron and/or electron.
whn £ pecchon ‘
P ; Nelc 1. Particle(s) located in the nucleus. €~ electron c(o«oQ

electon 2. The particle with the least mass. €~ 2= +\ TPO X less massiug
A () s AC

P’Dh"/\ 3. The particle with a positive charge.

Target 2: I can explain the 4 basic forces of nature (gravity, electromagnetism, the strong
force and weak force) as they apply to the atom and ions.

@or F 4. Gravity is a force that acts between objects with mass. Gravity between
subatomic particles is so small that it has no chemical significance.

@or F 5. Electromagnetic forces are forces between charged objects.

T or@ 6. The strong force within an atom is the force which keeps electrons
from crashing into the nucleus.

w Stvow fvce hodls pudews toetlor... Leeps it skble.

Target 3: I can determine the number of protons, neutrons and electrons in isotopes and
in ions. ; -

For #7-10, choose the correct voabulary term from the list below:
atomic number, mass number, isotope, cation, anion

MASS NUMBER 7. The number of protons + the number of neutrons

A*"W“ < NUmbep- 8. Indicates the number of protons in a nucleus.

| sore 9. Atoms of the same element with different number of
. neutrons.
AViod¢ 10. Negatively charged ions.

11. The isotope Mg-25 contains protons and neutrons.
a. 12,24.30 b. 13,2430 ¢ 12,25 d. 13.25 12, 13 f. 13,12




12. _An oxygen atom contains protons and an oxide ion (O%") contains protons.
@8,8 b. 8, 10 c. 10,8 d. 8,16 e. 10,18 f. 10,16

13. Which one group below do all members contain the same number of electrons?
a. H,He,Li b H',Li",Na" c.Li',He,H d LiLi",Li¥" (e)He,Li",Be”
R o 1L (o s T T 3 01 | 2 L
14. Circle all of the following that have exactly 18 electrons.
Ar - (BPT XK d. o¥ - oL

Target 4: 1 can calculate the atomic weight of an élement given the abundances and
masses of its isotopes.

15. The atomic masses on the periodic table are not integral numbers. For example,
carbon is listed as 12.01115 instead of 12.00000. Why?
a. Our technology does not allow for exact measurement of such a small quantity.
b. Atoms.gain and lose electrons easily and that changes their masses significantly.
Atomic masses are weighted averages of isotopic masses. Averages are. U 5‘4‘“'% decuad s
d. Atomic masses are measured in real samples that are contaminated with other
elements.
e. There is a theoretical uncertainty in the masses of atoms.

16. Element “X” has an atomic mass of 221.4 amu. Given the information below,
calculate the mass of the third isotope. (No calculators are ever allowed on multiple
choice questions!)

isotope % abundance mass (amu)

#2 12.00 - 220.0} 1:5?{7292 3 pust have a .w:?

#3 13.00 299 hfﬂ” A Hoe arsrpgc . Yo can
{

Mc cholces A8 %C .@
a) 2479 b) ,297 .9 c) 2203 d) 221.5 225.7
/]/ /O)

No cales needed ... clioice “E* is ouly logicel chopeel,

17. An element has two isotopes. 69.1 % of the isotopes have a mass of 134 amu. The
other 30.9 % of the isotopes have a mass of 137 amu. Estimate the atomic mass of
this element. (Remember . . . no calculators!)

a) 133.8 amu b) 134.2 amu 0]34.9 amu d) 136.1 amu e) 137.7 amu

(otow) (4= qu)

Punsge pusk be |ohaen 134 L3 ... s climdades
M\l(} A%\le‘



Target 5: 1 can describe how a mass spectrometer is used to determine the atomic
weights of elements.

18. Mass spectrometers work by . . .

a) converting ions into isotopes and analyzing the number of neutrons in the isotopes.

b) changing isotopes into neutral particles and analyzing the mass of these particles.

c) changing positives ions into negative ions and measuring the mass difference
between the two ions.
converting atoms into ions and analyzing the mass and charge of the ions.

e) measuring the ionic charge of specific ions and compare the charge of ion to the
mass of the original atom after washing the ion in a bath of isotopic electric field.

19. Consider the following spectrum for an unknown element. The identity of the
element is most likely

ow&( ‘,03('03‘0 cg-o«‘ec!

Q) Au -147
d) Rn -2
e) Ra -6

signal intenstty

1
196 198 199 200 201 202 204
mass number (aniu)

20. Consider the following spectrum for an unknown element. The atomic mass of the
element is closest to amu.

Mass Spectium of Element

i -a) 19.5
T gp- b} 20.0
£ 70 20.5 — Mower muck be
S 2 g ) 220 wehwem 20 L1a...
o S 507 €) 235
g% ol ard dosen b 20,
% © sg" e " ig besk
TS I oice @)

D1O$iliilrlT-IIIIIlII

Mass (amu)



Target 6: I can describe the works of John Dalton, J.J. Thomson (cathode ray tube),
Robert Millikan (Oil Drop Experiement) and Ernst Rutherford (Gold Foil Experiement).

21. In 1808, John Dalton developed the first modern atonnc theory. Which one of his
postulates was not exactly true? Explain.
Datiow saifl all adowcs of Sawe elewgent ave feuticel Ao pue auotleer, Tuis
WKS poven fhse o 193 whan chad wicle discowanad He e . We_
Now lesow Huk Yo, e (SoT0ES of olewets, O < (wr)
-t (Fue)
22. Which ONE of the following statements is NOT true concerning cathode rays?
a. They originate from the negative electrode.
b. They travel in straight lines in the absence of electric or magnetic fields.
c. They impart a negative charge to metals exposed to them.
d. They are made up of electrons.
The properties of cathode rays depend upon the material from which they are

emitted. Thowisom u,ceﬁ cattole va.&r-h,d_;t» 1> Jiscouw e -

23. The Gold Foil Experiment . .
a. confirmed the pLum-puddmg model of the atom.
(B led to the discovery of the nucleus. —& Redbeerford Jiscovened wuckess weas
¢. was the basis for Thomson’s model of the atom. Pgsdwuc AND et malcdls

d. utilized the deflections of beta particles by gold foil. *Luas M_T_éj Strst
e. proved the Law of Multlp]e Proportions. /(} rest of Ha dowe-

24. The Oil Drop Experlment bv Robert Millikan was able to calculate the .
mass of the electron by first determining its charge.
. mass of the proton.
c. mass of the proton AND the mass of the neutron.
d. charge of both the electron and the proton.
e. atomic mass of H-3 (called tritium!).

| Target 7- I can use the periodic table to predict the charges of monatomic ibns. |

25. Use riodic table to predic ges of the followin

a. hydregén ion 'H b. nitttdeion — c. alumiranrion T3
Target 8: 1 can use the periodic table to predict whether an element is a metal, nonmetal
or a metalloid.

26. Classify each of the following elements as either a metal, nonmetal or metalloid.

MMD‘IQ a. Si UDVWA&( ¢c. Br
MM b. Ag Meal d. Al




Target 9: I can write the names and formulas of ionic compounds, molecular/covalent
compounds, acids and simple organic compounds.

27. Name or write the formulas for each of the following compounds.

i(DA( H’)' Sw\(w“'e— a. FeSOy4 S0 Ie. sulfur monoxidd
TR T, 41

Ay WSt sdfidey, wgs Nal ¢ sodium hyaride
d’m}hvxgm ’(——d'mHXQ, c. N,Oy Py (w) 4 g. lead(IV) cyanide

MPpé(CJI ) acette d. Cu(C,H30); 3 (04) b zinc phosphate

28. Name or write the formulas for each of the following acids.

S(A‘ﬁwi& 4—6(& a. H,80, HZS e. hydrosulfuric api

‘Dhﬂstliﬁaiw; aa»Q b. H3PO; H.co f. hypocarbonousacid Mf‘g ]

29. Name each of the following:
cd ] Br

H Hoo u u TR u
a) u/(?-:r € - Coub)u-g - f Q) Hel m e S, ’
C=t=C- UM nCrCze-4 ) (o Crddri=c
W LT " d i u THY N U
- mektuqlbutane 1 - beetyne. S-browto — 1 - hexene
30. Classify each of the following as an alcohol, aldehyde, ketone or an acid. Then name
each molecule. Azio
H H [od m H “ o o)
! t it { ! ' ! v 1
a) H-C—C—C—c - b) p-C-C—C— C—¢C —-0H
t [ i t }
Hoou W B p @
A-bMawnpue, PZVL‘(‘&MD&C 4,(4&
ot : O
AN " 1) ‘H ‘.'m B
c) C A d) _ _ — . ! -
/ \ H C\ ?l 73 C"‘ )
i Y H

Aerupg
3~ dlovpbutmal



Target 10: I can distinguish between empirical formulas, molecular formulas and
structural formulas.

31. An empirical formula is to a molecular formulaas ...
a. acaris to a truck.

b. a car is to an automobile. EM?iv\'cﬁfQ {:va.aia ‘s 4l Wﬂqw?

c. a color is to white. '
d. 100is to 1,000 .

1/2 is 3/6.
32. List the empirical formula for each of the following:

CallsO a. CeH102 .o H40,

33. Whatis the difference between a molecular formula and a structural formula?
Please provide an example to aid in your answer.

H,o = MOLEcuiig FoprudlA
CS“O‘j’S t* < MM&; o gbowts n a wmolecute 0

L Y
-—

O
W7 T = STRUCUR AL FoRMAUCA

{:suows kow oy s aye Adadied | bovte J
{0 one MDM.]

-



o~ -
jé QF-FG:—(—

Practice Test - Chapter 3 - Stoichiometry

Target 1. I can wpred;qg!&e productsifor andritetbalanced equations for the following
types of reactions: cmmm“busﬁoni?édecom osition, sysnthesis (calledcembma%on ;
. reactions), single dlsp‘lacementfandiﬂp ble- displatement reactions.

1. Predict the products for each equation that follows. Balance each equation. Classify
it as combustion (C), decomposition (D), sysnthesis (S), single displacement (SD) or
double displacement (DD). Place the letters of the classification on the blanks at left.

PP o ancoy +bnaNo, 5> & _AUWey); +_3 Maaco,
C 40 +210, o5 20 €O 4 (B Hao
D im0 o €Al + 3o,
SP 42F + ca o CaF LT

S

e. 2S5t + 0, = 2 SO -

2. When sodium carbonate decomposes during heating, two products are formed. What
are the two products?
a.Naand CO3 b.NapOandC c¢.Naand CO2 d.Naand CO @\Jazo and CO2
o - \/D(A alway g ef«, metal oxide é. o,
“42 @y —> NaO + co, ) wkmeu-o? a ctarboate &ewm.pge_,
Assume that a sample of propanal was completely combusted in air. Write the
balanced equation associated with this reaction. What is the coefficient in front of the
water used to balance this equation? Assume all coefficients are whole numbers and
as small as possible.

(VS ]

PonoQ
a. 1 " - ; —H
b. 2 (.; (( - CE)HAO
@ 3 t A
d. 4 PROP A A
e. 6




4. Which of the following particulate diagrams best shows the synthesis of ammonia
(NH3) from nitrogen and oxygen? ’

a0 O
Y O OO % = O 4
o 0 : .4 | Jﬂ '

o @ e
® 6 2 ‘d <3
C. w w
0 70
® , > g
(9 » @
Do @ R

a G : wuhdhe ¢
dpid

PNy 3, > 2 N
R T TV



Target 2: I can explain the Law of Conservation of Mass as it relates to reactions, living
organisms and ecosystems.

5. Circle the three true statements regarding the Law of Conservation of Mass.
This law states that mass cannot be created or destroyed in a chemical or biological -
process.
b. As an ice cube melts, the mass of the water is slightly greater in the solid than the
mass of the water after melting. MASS Ho B4A= MASS o ALRER!
c. As an ice cube melts, the mass of the water is slightly smaller in the solid than the
mass of the water after melting.
Assume you go for a 4 mile jog. Your mass before the jog is greater than your
mass after the jog. SOME mess is lost fiow Yoly as sweat evaporates !
Assume that you had a closed jar containing a piece of iron sitting in water. After
3 months, the iron rusted. The mass of the jar and all of its contents is the same
before the rusting and after the metal rusts for 3 months.
(s + FHo(e) & 2Naou(eg) + Heg)
6. Assume that 5 grams of sodium was placed in exactly 100 grams of water. The total
mass of the products and left over reactant is .
105 grams MASS PROWLLCTE = MACS RGEATTANTS
Slightly less than 105 grams assuming the water was in excess.
Slightly greater than 105 grams assuming the water was in excess.
Slightly less than 105 grams assuming the sodium wasin excess.
Slightly greater than 105 grams assuming the sodium was in excess.

e

o pe

Target 3: 1 can.interconvert between the numiber of moles*and mass of‘a substance. 1
can also use Avogadro’s niniber and molar mass to calculate the number of particles
(atoms, molecules or formula units) making up.a substance.

7. What is the mass in grams of 7.2 X 1022 molecules of H20? (No calculator!)
(BN2g b. 0.0022 g c. 22X 10°g  d. 220,000g e 22X10%g

8. Which of the following is the most massive’ H7 woew

5.85 grams of NaCl ,‘l.hw“nmdu\ RTIR [ (94
. 0.500 mole of NaCl K- - Y 4—‘ .
c. 115,000 atoms of gold \ 02 wekeestes | | ksl o

d. 1.00 X 10" ng of Iead . n
e. 250 molecules of propane (C3Hg) ~ g-"?‘ x10*)( ) .
Lo x (oo )(18) = (o) (18)

(%) (0.5mat Fs8.54] . By B wost - VE
\ Tlwel | ™ nssive ¢ cheice VAN ig
ese
@) |vspooatms| | et | 104 —_—

| \é,O’ZHO"}M;‘ ‘wl\: (&Uﬁnfﬂﬂa swu'f._!

\logngl L9 '
a) (Dfmg \ - \D"‘a (C“j‘g Small

(g’> oMWA. Cense. eUls ﬁw,.ww' i Ld &(4"\4— Smarlest !



9. How many sulfur atoms are there in 25 molecules of C4H4S2?
a. 1.5X10%

b. 4.8X10§§ < o | 25 welectes CalluS{ 2 atoms S

A 50
e. 6.02X1023
| Target 4: I can calculate the percentage composition of a compound by mass. |
P
| 0
10. What is the percent by mass of hydrogen in perchloric acid? @
G)10%  b.30%  c60%  d.23% e. 46%
H. {2 L O\ = (. 04
O A X (6 = g
11. Which element in sodium acetate has the greatest percentage by mass? Uﬁ C, (-(3@)'

a. Na b. C c. H d O e. Xe
Na: (x23= 23
C % TR 2y
(e 3t 3 _/'> 92— xXleo - ﬁﬂwfes'\'? '8 wress < Hex
O Tre= 3L v
& L ehemets

Target 5: 1 can calculate the empirical formula of a compound, having been given either:
a) mass or % composition, or
b) the mass of CO2 and H20 produced by combustion.

12. A compound that is composed of only hydrogen and carbon contains 80.0% carbon
and 20.0% hydrogen. What is the empirical formula of this compound?

a. CaoHso g0 l Lot
b. C7H20 C wo
4 o ¢ = \ 1 \ Qo yo
CH, ~J = = 63 = 6.7 o
? o T (lage \" 2" ¢ (C
c. C20H7
X wt“, '203“‘ { weol 76 wmol H

\\Ju \—

Coa Moo CHs

6.7 6.7

of C‘u\&r



13. Consider the following table of molar masses for elements X,YandZ.

Element X Y Z
Molar mass 20.0 30.0 40.0
(g/mol) ‘

An unknown compound contained 60.0 grams of X, 45.0 grams of Y and 180 grams of
Z. Caltulate the empirical formula of this unknown compound.

a. XuYyZs - bo Lad

b XYz, XS \———5-\—2;-5-'{=3.,Ae,x tls=2

C. XYZz ( 45 .

d XY,z K'* M= \,__ﬁ.{__;L“:L{: [.G mles ¥ = (S= |

GCIX.YZ;s :
Kol 2= | (8292 1wl Y.Swetr2 = 1S53
“&95 -

Target 6: 1 can calculate the-molecular formula, having been given'the empirical
formula and the molecular weight. :
~ —> MOLAR MASS = 60 glrule
14. The empirical formuia of a compound is C3HgO. The molar mass of the compound
is 180 g/mol. What is the molecular formula of the compound?
a. C3Hso b. C3H1602 C. C6H|602 @C9H2403 e. C9H160
|80 \{ou (ou(cQ '6!«& {ue MM of
%5 =3 3 x e = MF 3x C3Hgo = W{ Al S choites... omly
B — choice "D" 5 (S !

15. The empirical formula of a compound is N2O. The molar mass of the compound
is 44 g/mol. What is the molecular formula of the compound?
@ Nzo b. NzOz C. N204 d. N307 e. N4Os

M-,,O= UY g livele This (s a cace whoa He cu«()wic:u? foruuta
s e SAME a5 Ht polecedans Poruedal l

16. A phosphorous oxide compound contains 43.7% oxygen by mass. The molecular
formula of this compound could be

a. P10, b.PO; PO d.PsO; (9 P+Os
3 % Oxygem Xwol p = |20 'L“( 23 &€ ho,
%2 1 ggony . ME - P40
Y W P \ ‘59-33‘ [ wesl !"'7_ 1Y%
s choice "€ g

DV‘U Ytspmable
choce.



| Target 7:_I can use stoichiometry to solve problems involving chemical reactions.

Consider the following combustion reaction for #17 and #18:

2CH;,y, + 130, = 8CO, + 10H)O

17. Assume that 6.0 moles of butane (C4H0) burn in excess oxygen. How many grams

of water are ppeduced?
a. 5.4 c. 1.1 d. 110 e. 11><:103
b wo\ Cﬂﬂb\ D pol Hro] |7 ¢ Hao (é)((o j . C
x4 t.0 = l = )03’ &+ qo @

\Z vl cutho | el tho P2

18. Assume 8.0 grams of oxygen react with excess butane. How many grams of CO»
are produced?

a. 0.067 b. 6 c. 27 d. 270 e. 27X 10" .
89 0a] ¥l Ouf Froltor| Y9 @ YYD _ (O .| 98 ———
X4 @, = V d | 32 3% V13 nol 0 | Twwtler VT yB32012)  ~"Hxw NE) =(6°’7;
Target 8: I can detelmine the limiting reactant in:a reaction and determineithe:amount of CHoice
excess xcactantleﬁ‘over fromya reaction. @
Consider th;] followingg r}zactig f02r i} g and #20: ¥ el Hu: | =13 '\ 2{““(‘{ = 0.0 sl ty
2t 2 3 .56
L wok W = g S :{ Zl;»\ | 0.0L mol W),

19. Assume that 0.10 grams of H, react with 0.56 grams of N,. The llmltmg reactant is

a. N &, c. NH; d. Both Haand N,

W«& c%wb('lm cays Yo peed 3K more wotes of H, Alauw Ny ... and
0.0S is NOT 3y bijger daan 0.01 -=- Hi s limithy vometuut |

20. How many grams of NH; can be produced if 20.0 grams of H, react with 168 grams
of Np? B 10 peol Hy (B Lo L mol Ny

a 3.98 b. 39.8 . 398 d 113
| 10 wol H\'J 'LlMolnﬂsl (_’JUH‘}l 3\{0
1 \3mlH,__ ‘\ m\tﬂ!}\
21. Consider the following reaction:
Mg -+ 2 HzO -2 Mg(OH)2 + H2
Assume that 48.6 grams of magnesium react with 36.0 grams of water. Which

reactant is the excess reactant? How many grams are left over or in excess after the
reaction is complete?

Xé”“B:'

a. Mg, 12.2 @ Mg, 243 c. H0,9.00 d. H;0, 18.0
X wol Mg = Hgébiﬂg‘m( i 2 wol My (exess) =p Accord
1 S‘juﬂ “3¢) | el v:g)b i wl&lm 4.

Kol tho=| Pgtal et |y e (L "
\_‘—‘H?_‘M 2 o Hoo (LP) [ l,w.;g



Target 9: 1 can calculate the theoretical and actual yields of a chemical.reaction when
iven the appropriate data.

22. Consider the following reaction:
' MgiN; + 3H,O = 2NH; + 3MgO
A lab was performed by students in which they mixed a specific amount of Mg;N,
and H,O. They produced 15 grams of MgO in the lab. Theoretically, they should

have produced 18 grams. What their percent yield? =~
a. 17% b. 25% c. 50% d 83%) e 117%
. A
z l((d& ,'.8 s Xloo 3 3 K{oO - %K(OD :

23. Consider the following reaction:
2S + 30, => 280;
Billy reacted 8.0 grams of sulfur with excess oxygen and was able to collect 15

grams of SO;. What was Billy’s percent yield?
a. 5.0% b. 25% c. 50% e. 125%

Fiest, @eleclede &(-(a 's o ﬂicfd b

X g 50, Jsllmsl?—mgos{ 7 ¢ S03 LCB{)@Y@)

Brgs [2ts V[wis, T@T:%?@

@’\(M ‘ﬂ‘)((lb > % _’j_‘
20 K(Co -




Part 2. Answer each of the following questions on
separate sheets of paper.

1. Predict the products for the following reactions and write a balanced equation for
each: :

a) The combustion of propanoic acid. .

by - The synthesis reaction between potassium and chlorine gas.
c) The decomposition of magnesium carbonate.

d) Reacting barium and water.

e) The reaction between silver nitrate and potassium chloride.

2. Below is a chart containing data for the three naturally occurring isotopes of Mg:

Isotope  abundance (%) mass (u)

Mg-24 78.70 23.98504
Mg-25 10.13 24.98584
Mg-26 11.17 25.98259

Calculate the atomic mass of magnesium.

3. Calculate the percentage of oxygen (by mass) in nickel (il) acetate.

4. Assume you have 5.0 liters of water. Calculate each of the following:
a) the number of grams of water.
b) the number of moles of water.
c¢) the number of molecules of water.
d) the number of hydrogen atoms in this sample of water.

5. Antifreeze is composed of 51.6 % oxygen, 9.70% hydrogen, and 38.7% carbon by
mass. The molar mass of antifreeze is 62.1 g/mol. Calculate its empirical and
molecular formulas.

6. Menthol, the substance we can smell in mentholated cough drops, is composed of C,
H, and O. A 0.1005-g sample of menthol is combusted, producing 0.2829 g CO» and

0.1159 g of HoO. What is the empirical formula of menthol? If the compound has a
molecular mass of 156 g/mol, what is its molecular formufa?

7. When a mixture of 10.0 g of acetylene, CoH», and 10.0 g of oxygen, Op, is ignited, the
resultant combustion produces CO» and H»O.
~-a) Write the balanced equation for this reaction.
b)-Which reactant is the limiting reactant?
¢) How many grams of CoHya, Os, CO», and H20 are present after the reaction is

complete?
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