AP Chemistry Summer Practice/Review Problems

Properties of Matter Practice Problems

/
Directions: |dentify the following changes as physical or chemical changes
1. Baking soda reacts with vinegar to produce carbon dioxide. ///

2. The copper sheath on the Statue of Liberty turns green.

3. Addition of salt melts ice on the highway.

4. Steam condenses on the windowpane.

5. Epoxy resin cures and hardens.

6. Sugar dissolves in a cup of coffee.

7. Natural gas burnsina furnace.

Sig Fig Practice Problems

Directions:
How many significant figures are in the following numbers? Write your answer in the space provided. Additionally,
put each number in scientific notation making sure to retain the correct number of sig figs.

Example: 5,280 = 3 sig figs, 5.28 x 10°
- 3 10. 500,000. = @ 5 . 60000 x Toxd
142,000~ (!\) 2.x10 = :
5 | i, o.ooooooo1os@l 0% x 1078
AN el —
2. 15= () ~J85x1P

12. 0.006087®(9 08 x 10 2

Directions:
Evaluate the following expressions. Express the answers

in scientific notation with the correct number of

£ o b
3 6s89,000= (4) b-5%9¢10

4. 70,400,000,000. ﬂ“ 1 .0466000000 ¥ |0

5. 0.00263= | ,7)) 7.3 £1 673 significant figures and the correct units.
(Z “J
6. 000589= (3) 5.59xI(0 13. 0.0045in + 1.0098 in + 0.987in + 23.08 in =

= 215 8%1D =3 19,0810 = =2.508 & ¢

14, (3.5 cm®x 2.0 g-cm?) + (7.33 cm® x167gcm3)-

8. 0400= (%) 4.60 g
¢ 9. 0.ososo=®wL d.a q-La = 192 x10'

7. 0.006 = (b L1032

1153 2703g/(1376cm X 2.45cm x 3.78cm) =
20224192 = ©.212. =2 ZI'LMO




Dimensional Analysis (Unit Conversions) practice Problems

Directions: Complete the following metric conversions using dimensional analysis. Show all work. 3)
1. 8,768 mgintog
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2. 1342 mlLintoL

200 tn

3. 400 cm?into m? '
6. If one pound is 453.59 grams, how many grams
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Subatomic Particles Practice
Directions: Use the information in the chart and a periodic table to complete the rest of the boxes
<
m
ELEMENT ATOMIC # MASS # NEUTRONS PROTONS ELECTRONS
Nit 5
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Isotopes and Average Atomic Mass Practice

t? Identify the elem

1. Which of the following atoms are isotopes of the same elemen ents of these isotopes and
. describe the number of protons and neutrons in the nucleus for each of isotope-
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2. There are three naturally occurring isotopes of neon:

Neon-20 Mass = 19.9924 amu Abundance = 50.84%

Neon-21 Mass = 20.9940 amu Abundance = 0.260%

Neon-22 Mass = 21.9914 amu Abundance = 8.90%\

a. Without calculation, what is the approximate atomic mass of neon? ’
199970 ams = Ne= 7D heas The lavgest Y, Koondance
' \ : ] Hyg Mass

(263940 wmo)( 0 -002L0) © {21 99ams )00 390
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mic mass of neon using the data in the table. N

a3 d

; b. Calculate the actual ato
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3. Uranium has an atomic mass equal to 238.028% amu. It consists of two isotopes: uranium-235 with an isotopic mass

Calculate the % abundance of the uranium-

y of 235.044 amu and uranium-238 with an isotopic mass of 238.051 amu.
| 235 isotope. (Hint: use a system of equations...) S
| 735.0132ame = (B35 st x) + (238 05tem)y,
: 23y 6289 amV = 235.644) ) + (235.051)1 ')() s baue
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Periodic Table Practice Problems i
1. From amongst the elements sodium, chlorine, nickel, argon, calcium, uranium, and oxygen, select the alkali

the alkaline earth metal, the transitio ini
o e tra nmetal,theactmnde,thehabgen,thenoblegas,mdthedm,
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problems

Naming and Writing practice
e the followung jonic substances:

1. Write the formulas for the ionic substances below: 2. Nam .
Mo UM Sulkek
a. potassium bromide K—-G\’ )i '—_—O\/—
b. calcium carbonate _ (o CO= b. C02(S04)3 | ColoulX i ) 5.9 o=
¢. magnesium iodide Mo T2 ! :
i ¢ nisos -mckel L) S ulfate
d. lithium oxide L ’)“O .
e. aluminum sulfate By, (S0 45_@ d. AlPOs__QlommanO T \‘D "\C’tho"*e
£ ammonium chlorate _ N\ \‘\\—l’ E\0s e
 KHCO, Doraxdiuon hydxogen (arband
e g. beryllium phosphate Bﬁ 2 ( PO;&‘) 21 ; e ; J

£ Ca(NOss_CALAY . itvake

3. Name the following binary molecular compounds of the nonmetals:
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\What are
re the formulas for the following binary compounds?

f. carbon telrachloride ’_},__’l;r_,_

a, Slicondionide O ( O3

b. boron trifluoride O Py »
¥ g silicon carbide —',,_._-(,——/’,
/o \ :
¢, Xenon tetroxide \ ¢ \ } : |
wr, h. phosphorustribromide [ Py 3
g

d. dil“tl\\s(\n Pk‘l\t\\\ido I\\ \K. | &
g A 5 disulfurdichlorlde b A
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D
o. bromine trifluoride __ 1Dy 1 %

Writing and Balancing Equations Practice

g to each of the following descriptions — make sure you usé proper

1. Write balanced chemical equations correspondin
naming and writing rules to write the formulas for each substance!
a. Solid calcium carbide reacts with water to form an aqueous solution of calcium hydroxide and acetylene gas
‘CIH.‘)- \ 2 |- 3\ \ o
SRNF t 1“‘ & —y \_.\kx "}'."; T NS, ‘\«
b. When solid potassium chlorate is heated, it decomposes to form solid potassium chloride and oxygen gas.
,) beie \Dz it ==> ZJ/\L;\ +5U ¥
P ;
/ c. Solid zinc metal reacts with sulfuric acid to form hydrogen gas and an aqueous solution of zinc sulfate.
7 4 \ C N 1) S QTN
LT A ng,d — 3G # T Z\\bLL[{) C ba,\O.Y\CCO\
d. When liquid phosphorus trichloride is added to water, it reacts to form aqueous phosphorous acid and
aqueous hydrochloric acid.
O (la 13 H2 O = HisiCe +3REN
e. When hydrogen sulfide gas is passed over solid hot iron (1) hydroxide, the resultant reaction produces solid
iron (I1) sulfide and gaseous water.
~ o> e
5 e St Zh; lott)y —? t‘CLS At HL O
f. Magnesium solid reacts with chlorine gas
U b <
Mo + Qo — MGL\2  (oalanced)
g. Barméw carbonate decomposes into barium oxide and carbon dioxide gas when heated.
o (( ) )
® B%O x W0 anlcw\t.,e,d)
> 8 h. The hydrocarbon styrene CsHs is combusted in air

] Caths ¢ 250, —10 (0, +|gH.C

i.  Silver oxide decomposes into silver metal and oxygen gas when heated.
N\
1190 —Yhg + O
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Formula Weights (Molar Mass)

and Percent Composition Practice
® [ i
i)etermme the formula WeIghts for the following
| fRawnd, 2. Find the percent composition of carbon in CH, n
. HNO (A -C 5 TR = Lo- OL{J/MO
a. ) /_l\(z.u;':,#1 92 2‘//
ol :."f.. i %,’“.'L\/\ 2 w o
3.0 Z 3. Find the percent tomposition of oxygen in C; sHzOg
b. KMno, 9IMO) Lv(()(()‘yéﬁc')'(.{.‘»-;‘ .\ﬂ/%
. n /
o .'v -OC 1 SRR -
,\‘l-u v 64, L 6. B¢ ) 15(’(“/‘ x Lol f)“{ 50/0
f nitrogen in
[58.0 4. What is the percent by mass o
Lf SIMOI ammonium nitrate?
¢ Cas(P0y), N HUN Oz
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e | N ARLZA | ,/ Frplt p
K [ §¥ o \.L‘L‘v,r‘ ZL :> 4/ e ¢ G A
(-©O + | OR Std 29 S52 el 8 e
3l0189/w\o = §0-06 9)md
d. Phosphorus trichloride Pc }3 ;
\ ( ) . . o,
3047 &~ 3735.9S) 2((4d) (o0 = 35 %
1939

Mole Conversions Practice

1. How many moles are present in 128 grams of sulfur
dioxide? 7. How many grams are there in one mole of benzepe
12%a SO, l»w 202 =260 (CeHe)? A
.} P !(L‘_\ .9 l mel Cothe ¥ }\S (2 ;‘1'8'{1:7
2. What is the mass of 3 moles of oxygen gas?

’»«’i( He

8. How many molecules
2

are there in 6 moles of TNT (tri-
G e R 52.009 02 _ nitro-toluene: CH3C5H1(N02)3)?
ReE2E | ik ’ J qlp?ﬁ(dﬁ { ("’)(""’3 )
{ el © moles X “L::;.ﬁ,:m___'_‘:_ =N
wole
3. If 5 moles of a metallic element have a mass of 200 = 30 wot "f ¥ [ou“ (\AMW\S
lar mass of TNT’ g
grams, which element is it? 9. What is the mo i
2004 - | 5 TR0l ) v 500\ » 30401} +t(y.00)
—_— mo 2 ([ a :
Smdes j/ 2 = 2L l‘Sglwl
4. What is the molar mass of methane (CHa)? 10. How many grams are m 23 moles of iron?
Ol £ Yl ).ot) = ((,.on/Mol 23 neles x ‘——————-:)— - 1284 553
-~ 1300
5. What is the mass of 9 moles of fluorine gas 11. How manymoles are in 24grams ofcarbon?
molecules? o

Qind  3F003 = 342

(2.9
[W\(}] 12. What is the mass ofs 234 x 10¥ silicon atoms?
6. The mass of 6 moles of a particular gas is equal to | 5 ZBV\L “,) lW‘ Zj O‘l;_
102 grams. What is its molar mass? Y 02 )((023*
__l_O_Z.LL s [ } 5 /MO(
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Embplel
pirical and Molecular Formulas Practice Problems

A compound wa
S
analyzed and found to contain 76.57% carbon, 6.43% hydrogen, and 17.00% oxygen by mass.

Calculate the
empirical formula of th
e compound. If the molar me f the compound is 94. 11g/mol, what is the
molecular formula of the compound? fals afLne oo

(,_L\%c) H

N 0t I 07 e
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A compound was analyzed and found to contain 53.30% carbon, 11.19% hydrogen, and 35.51% oxygen%y o

1b-00 9

@«.M)

Calculate the empirical formula of the compound. If the molar mass of the compound is 90. 12 g/mol, whatis the QAM:\)
molecular formula of the compound?
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3. Find empirical and molecular formulas of caffeine, which contains 49.5% carbon, 5.15% hydrogen, 28.9% nitrogen,

N

4q.59 C

G.159 W

1. Hydrofluoric acid, HFaq

TR, ’ thoo
uﬁ— c° ] 1/ 103125 = 1L PAOLLC
wa:‘;}-&—’ L= 0’5\75/] 03\2,< ( ‘17(-[\5

A 16.5% oxygen It has @ molar mass of 195g. 3
/ 5 ”/g /;,Lf b Ewnp C)
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Stoichiometry Practice Problems

, cannot be stored in glass bottles because compounds called silicates in the glass are

attacked by the HFaq). Sodium silicate (NazSiOs) for example, reacts as follows:

a.

How many mole

Na,SiOz(s) + 8 HF > HzSIF§(aq) + 2 NaF (aq + 3 H,0 @)

s of HF are needed to react wnth 0.300 mole of Na;SiO3?

6. 360 mel O\)O"LS(O < !_L—Hr “{O MO\

t Ml- N QLS| 03

b. How many grams of NaF form when 0. 500 mol of HF reacts with excess Na;SiOs?

(O -S00 peet H/F( Lol QaF 4l ?q 5.253

C.

§ et H—F IM’{NQF

How many grams of Na;SiOs can reaﬁz with 0.800 g of HF?

O;C(OOa HF&

lwolHF . Ll Na;S'OB lZ’LO"H)

20-0lg  fual BT wu\)a,g 10y vt




ch contains primari{y HC:

2. Several brands of antacids use Al(OH)3 to react with stomach acid, whi

(0)
A|(OH)3151 s % HCl (aq) =2 A'C'}(aal y 5H2 & ‘

a. Balance the equation above.
g of Al(OH)3.
¢

b. Calculate the number of grams of HCI that can react with 0.500 3 W | [G( ¢ g(a,q(gqu 4 O'}OB

50049 P\ lwrst Bl (0)2
0-50 9 A (0{'631( }%%0\90 3 Y T Pr)lohtjg ',V""O’ Hcl

: o of Al(OH)3 reacts. d
¢. Calculate the number of grams of AICl3 and the number o grams Of 2
Sl el - 0.34v 9 b

O .5004 Al (ot Aol el 2

gl (013l 2t ToanhlOMDRE o e B

OS0¢ g k(o) ¢ Ll — ¢ L (62,2239 =0 5, 5
§

X
-o| ol M (totf ol [iLC ' bon
3. Asolid iron ore sample contains iron (ll?oxide together with otﬁq'ér subsEances. K(eactk’gn‘of the ore with car

monoxide produces solid iron metal and carbon dioxide gas.

o formed when 0.500 8

a. Write a BALANCED equation for this reaction.

D, whCons liae + 5C05

n monoxide that can react with 0.350 kg of iron I11) oxide.

b. Calculate the number of grams of carbo

0350 kg Fe 03 m‘ﬁ_‘,&QLE‘—LQA——% 3mmd (0
1k 159-19 lwe\F2203 1ot CO
= 15449 CO £

c. Calculate the number of grams of iron and the number of grams of ca—l_'bon dioxide formed when 0.350 kg of ir<w.
(Ill)(ng(éesréaﬁg\\6 NCES ML@-BQ% 2L E x__b,s',.ﬁﬁ - Z"{ 53 Fe/
5 (15115 lwgl Ra0s Ll £
O.":SOE? ¥ La___“ﬁé—f{ MK :é_r‘:’j_l__gz’ (_.-ﬁ-o—‘-g-‘ = qus CO‘L
Iz 1S439 \woll03  Inwl(02

Limiting Reactant and % Yield Practice

1. Hydrogen and oxygen gases react to form according to the reaction below:
7 Hag + Oxg 2 2HOw

a. Determine the limiting reactant if 13 of H, reacts with 80. g of ..
’39\*1;: Iheel x————w 50_ (9 Lmil H2©C
2079 2ud ' o

0, 902 x L«A’L@_K’L Aoltz0 o 5.0 20
315 02 " |wo|02
b. How many grams of water will be produced (see your answer above — only one of these is the correct one)?
5.0 mol H20 4 W 5,96 H'LO e
| neol H’)f) 3

c. Inaseparate experiment, 12.5 i
' ,12.5 g of water is produced from 23.1 g of hydro
What is the percent yield for this experiment? sorroEn e =
»

o 20t inat Iy, Epesiing a9 U ;
2549 0, x (ume] 02 5 Lol b ’8‘0H7~0 neo v cal
37'"003 lWlOLx ‘W‘M: Zg.bglh,o %5_’-&(0’0




Sodium hydroxide reacts with carbon dioxide as follows: I
) 2 Ni\().“(\) { CO:’(V.) - NazCOg(s) H,00)
' =, What is the limiting react: 185
' K‘\ \glg hmlluly, “6( t.mtg\vhen l[.?v.‘\)cljno C(L)f re_l%OH and 1.00 mole of CO; are allowed to react?
\ 185 mol Neoh y 2 T 0915md Neal0s
/ 1.00 mo\ (0n y Lol BMLOs. 0 Nao (0,

/N ON

k \)\NC\KS’ el =
\\,, o 5. How many moles of Na,CO; can truly be produced in part a?
0.925 woles

¢. How many moles o&\}he excess reactant re&ain after the completion of the reaction? &
Ce

195 pnol N0 o lnotC0% 2 0.925 st €0 vSed
ettt | o - pq25 Jp 0 TR 7
VNN GAX >

3. The fizz produced when an Alka-Seltzer tablet is dissolved in water is due to the reactiJr\-B‘etween sodium

bicarbonate (NaHCO3) and citric acid (H3CgHsO7):
ZNaHCO3sq) + HiCsHsO70a > ¢o;
te and 1.00 g ci
Imat (01 = 6.0 119wl Cor

limiting reca)ctanrtjwco oo\ N gtrCO
\ .0 \ Pl M ey S5

/ (100G UyC,H50g x lud HaCabson y SeLERE - = 0015k mmel (02

+ 5H20(l) + NazCsHsO07(aq)
tric acid are allowed to react. What is the

/ ™, . . . .
Pt N\ 2. [nacertain experiment 1.00 g of sodium bicarbona

4 ﬁ (az-v ? wael H,C(,H’So%

grams of carbon dioxide will form?

G- an mol COrL <

b. How many
.o\ oL ~
e O

How many grams of the excess reactant remain after the limiting reactant is completely consumed?

| 00g Ny ¢l RalC0s Lol (e ts02- (q2-14g
%%Olj&a&c% mj K{No\ HSZ; Hng

C.

= 0:302 g He CottsOg v sed
—
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