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General chemistry Midterm Study Guide Problems

The following problems can be found in the supplementary study guide for your
text book. Answers are available in the back of the study guide to check your
work. This assignment will be graded on completeness and effort. Please show
all work NEATLY, circle final answer with units and significant figures where
appiicable.

Chapter 1
Skim chapter 1 look at the sample exercises and work

Do the following exercise problems on pg 17-22

1-8, 14 (a & e), 15, 18, 20

Chapter 2
Skim chapter 2 took at the sample exercises and work

Skim chapter 2
Do the following exercise problems on pg 34-39

1-6, 7(a-c), 8(a-c), 9, 10, 11, 15, 16, 20

Chapter 3
Skim chapter 3 look at the sample exercises and work

Skim chapter 3
Do the following exercise problems on pg 62-64
2,3,4,6,7,9,11,12(a, b}, 13, 15, 18, 19, 20, 22, 23, 26,

Chapter 4
Skim chapter 4 look at the sample exercises and work

Skim chapter 4
Do the foliowing exercise problems on pg 87-88

1.2,3,4,6,7, 8,11, 12,13, 14, 15, 16, 18, 19, 20, 22, 23, 24, 25, 27{hint they give vou
grams can't you find moles from that and use mole rafios), 29

Chapter 5 Gas Laws
Skim chapter 5 look at the sample exercises and work

Do the foliowing exercise problems on pg 112 :1,2,4,8,16, 20



General Chemistry Midterm Review (12-13)

This is a general outline to help guide your study. All text chapters and supplementary
materials should be studied as well.

Chapter 1

1.Classification of matter
a. States of matter, pure substances, elements, compounds, mixfures {wks)

2. Properties of matter (you have a practice wks you can do in your binders)
a. chemical /physical change
b. extensive vs. intensive properties
C. separation o mixtures

3. Units of measure
a. SI units
b. dimensional analysis (note questions that gave you a hard time!! 3]
¢. Qualitative vs. quantitative
d. volume, density, temperature ( K 3°F =°C)
e. Green sheet of conversion factors

4. Uncertainty in measurement
a. precision vs. accuracy
b. significant figures (add/subtract divide/multiply)

Chapter 2
1. Atomic theory of matter

a. Law of conservation of mass
b. Law of definite proportions
¢. Law of multiple proportions
d. Dalton’s Atomic Theory

b2

. Atomic Structure
a. Protons, neutrons, electrons
b. Millikan, Rutherford and their experiments
¢. Radiation

d. isotopes, atornic mass, atomic number, complete chemical symbol

a2

. Periodic table
a. organization (groups periods)
b. names of groups and charges in most stable state
¢. valence electrons

4

. Molecular Compounds
&. chemical formulas (chemical/molecular, empirical, structural)

. 1ons and ionic compounds
a. what is an ion what are the types of 1ons
b. ionic compounds, how do they form, how do charges rasuli
¢. nomenclature

L1



Chapter 3
I. Chemical equations: balancing, writing, parts of a reaction, states of matter,
coefficient vs. subscript

2. Types of chemical reactions

a. Combination , Decomposition ;Single displacement . doubje displacement,
combustion,

3. Formula Weights
a. Percent composition

4. MOLES!IN
a. Grams - moles > molecules =¥ atoms
b. Molar mass, molecular mass

5. Determining empirical formula from mass percent

Given: Find:
Calculate
Assume mole
104g of ration
sample
Use 5 f‘
" atomie :
weights

6. Determine Molecular formuls from Empirical Formula
a. remember the short cut© 1 = Molecular Weight
Empirical Formula Weight

7. Mass-Mass problems
a. g given = mol given <> mol required = ¢ required
b. mole ratios

Finegt:
Given:
Lse Use
motar metar
mass of mass of
£ B

| |

Use confficients ;

of hand Brom
baianced
equation

8. Limiting Reactant
Theoretical vield



Chapter 4
1. Aqueous Chemistry

a. Solution Vocabulary

2. General Properties of Solutions
a. solubility (Like dissolves like )
b. dissolve vs. ionize

3. Electrolytes (light bulb wks)
a. identify electrolytes
b. properties of electrolytes

4 Precipitate Reactions
a. solubihity rules

5. Predicting Precipitates
a. chemical, complete ionic, net ionic equations (with phase designations!!})

6. Acids/bases/salts
a. properties, strong acids and bases
b. nomenclature
¢. Neutralization Bxn

7. Oxidation -Reduction Reactions
a, rules

8. Concentrations of Solutions
a. Molarity (M)
b. making solutions from powder
¢. making solutions from stock solutions {Dilutions)
d. Finding Concentration of one type of atom

9. Stoichiometry of precipitation reactions
a. determining mass of precipitate formed
b. determining mass of reactant needed to form a precipitate,
¢. tifrations

Chanter 5 Gas Laws
Pressure
Conversions of pressure units
Gas Laws: Graph, explain, use formuia’s
Boyle'sLaw
Charle’s Law
Avogadro’s Law
Ideal Gas Law (define also?
Combined Gas Law
Molecular weight short cut method
(Gas constant
STP
Einetic Molecular theory
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Chemisiry, Ch. 1: Chemistry: The Study of Change 17

y |
I . :

5°C
_36.5°C = (°F — 32 °F) x ol
36.5°C = (°F )

el

P (F-32°F)

°C

9
-36.5°Cx

°F =57 °F + 32°F=-337°F
Work EXERCISES & PROBLEMS: 18, 20

1. Classify each of the following as an element, compound or mixture.
a. dryice d. margarine
b, iodine e. steel
¢c. beer
2. Consider the foliowing and decide whether they are homogeneous ofr heterogeneous
mixiures.
a. wood d. milk
b. wine e. lialian dressing

¢. cranberry juice

3. ldentify the following as chemical or physical properties.
a. melling of iron
b. density of wood
¢. reaction of wood with oxygen (burning)
d. reaction of iron with oxygen

4. ldentify the following as chemical or physical changes.
g. frost formation on windshield c. boiling water to steam
. steak charring on grili d. fading jeans with bieach

&§. Caiculate the volume of a brick that is 34 cm fong by 7.0 cm wide by 14 cm high.

6. A certain metal ingot has a mass of 3951 g, and measures 10.2 cm by 8.2 cm by
4.2 cm. Celcuiate the density of the metal.

7. Express the foliowing numbers in scientific notation.
a. 24,000 c. 740,000,000
o G.O0014 d. 0.0808

X

~
i

Write the following exponential numbers in standard decimal form by moving the
dacimal point in the propar direstion.
a. 5.2x107° e. 7.5 < 10°
b 1.4x10° d. 7.06 %107




18 Chemistry. Ch. 12 Themisiry, The Study of hangis

9. Determine the number of sian ShOwWING Rumi
z. 0609
b0 =40
¢ 0.000202

10. Round off the following numher to *zh» wmber of significant fioures requested,
& 10608245 o tnrze g :
201077 w10 to i |
C. 0"805}22‘ i {o three sic

HEe=

o~

g Z37 95t four s
e 1.303 1o wo sig

g ign‘?s e
nif

fican f%gufeg

11 Canry out thie foliowmne
sighifican: figures
G 12« 21431 . 1270+ 202
b, 3.00+7 g 5BL 2 - (P405 8071
Co{2Z 0 40 2105

12. Carry oui the followirng operations and BAPFESS
sighificant fgure-f

a 1bg+bag+ 10837 g=

B 2cem+ 00082 cm + 080 e =
15.01 g )

(7TA3mL -6 1mL}

o
i

- Write the foliowing amourts in scientific notation in terms of the
a 7 g C. (” 4 ML
b 8.0 nm d 1.0ks

Shoun,

T4, Make the foliowing conversions of metric lengthis.
g, 1Z25¢cm = om do3Z25mm=  km
b 80+10*"
¢ ddbom= m

e 57310 nm= mm

15 Calculate i‘.f
radius of O

6. The world record for the 100 m assn |
miles per hour?

S i
1L izlfing w)m 0f SR

2000 2 sunny sum
iy

126 78 Convert this




34 Chemistry, Ch, 2: Atoms, Moleculas & ions

| EXAMPLE 2.7 Organic Compounds

condensed structural formulas?

r

|
|

IO

Solution

How would the following organic compound be represented using maolecular, empirical and

oy
~C—C=C—H
H

Molecular formula gives the element symbals with the number of

atoms in the molecule as

\
|
|

1
i

subscripts:
CaHg

The empirical formuia gives the lowest whole number ratio:
CH;

Eoliow each carbon in the condensed structure with the hydrogen atoms which are directly
connecied to the carbon:

CHRCH,CHCH; or CH;CH,CH=CH;

Work EXERCISES & PROBLEMS: 14
Work the rest of the EXERCISES & PROBLEMS.

EYERCISES & PROBLEMS
1 What is the mass number of a scdium atom ihat has 13 neutrons?

2. How many neutrons are in an atom of " Ag”

3. Write the symbol for each of the following isotopes.
a. An atom with Z = 30 and 37 nauirons,
b, An atom with Z = 51 and 69 neutrons.

4. What are the three fundamental particles from which atoms are made? What are their
electric charges. Which pariicles are in the atomic nucleus?

o

Give the number of protons and electrons in sach of the following ions.
a4 L' b, SF ¢ Fe© d N7 e S 1 CT

o

Styrene has the moiecular formula G H. What i3 its empirical formula”

~

What are the empirical formulas of the foliowing compounds?
a. NO, b CH, o ACL d. Fel. e &F,
8. Which of the following compounds are likely 10 be 1onic?

. KO b CH o ACL d SO, = MaO f CCL



9.

10.

11.

12.

18,

17.

18,

_identify the following as elements of COMPpOUnCs.

Write formulas of the following binary compounds.
barium chioride .
magnesium nitride

iron(1lf) oxide

iron(ll) fluoride

0o T

Write the formulas for the following compounds.
ammonium chiotide

sodium phosphate

potassium sulfate

calcium carbonate

potassium hydrogen carbonate
magnesiurm nitrite

sodium nitrate

ammonium perchlorate
strontium hydroxide

copper(li) cyanide

o o0 TP

- Te

Name the following compounds.
a. KN b. AgCO, ¢ Mg(OH), d. NaCN e NH,|
f. Fe(NO,), ¢ CaS0O,2H 0

Name the foilowing compounds.
a. PCIL b, 8G, & PG d. NG e NO,

16 N i

“Name the following acias.

2. HNO, b. HNO, c HBr d HON e HCIO,

Show the Connectivity of atoms in the following organic compounds.

a. CHCH, b, CH.CH.CH.OHCF,

Summarize the four postulates of Dalton's atomic theory in your own WOrds.

What evidence did Futherford sind that supported his theory of the atomic nucieus?
What is fhe difference between an atom and a molecuie?

Give an example oft a. & monatomic cation. b. & polyatomic anion.

e CIF, b HCOL ¢ O d. L e 8Se L MNai

= I N 1 - S P S A P oy T
. Zapjain the giigrence m ihe meaning of the symboig L, 8Nt

L e o

Yy 2y [ s Ty . o g g el oy ey M S H
froy are the chemica: iormas Ul ionic compounds the same as Ins emoi

> L f e
weal formuiasy

el
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Chemistry, Ch. 3: Mass Refationships in Chemical Reactions

, 2 mol NH, Smallest
BOMOIH, x St =40MOINF,  w | Zmouns of
‘ produst;
therefore the
4.0molN, » 2MOINA g 6 o, theoretical
Tmol ‘2 v viaid

The percent yieid is found by dividing the actual yieid by the theoretical yield and mutiiplying
Fé by 100 percent.

ctual yisla NH
- - a tug.;[J~ !9 MH, . 100%
tneoreticai yield NH,

_ Lo moi NH,

= % 100%
4.0 mol NH,

% yield NH, = 40%
Work EXERCISES & PROBLEMS: 24, 25
Vilork the rest of the EXERCISES & PROBLEMS

EXERCISES & PROBLEMS

4. An atom of oxygen-18 is 1.49992 timas heavier than an atom of carbon-12. What
is the mass of an oxygen-18 atom in amu?

2. The element silver consists of two isotopes: %] Ag with an atomic mass of
10€.905 amu and a natural abundance of 51.83%, and ' Ag with an atomic mass of
108.905 amu and natural abundance of 48.17%. Calculate the average aiomic

mass of silver.

Caicutate the molecular mass of the following.

a.
b.

carbon tetrachioride, CClg
formaldehyde, HCO

c. xenon difiuoride, XeF,

4. Calculate the molar mass of the following.
a. NazS0s, sodium suifais C. Ba(OM},, barium hydroxide
b. FeCl;, iron(l]) chioride d. S50, suifur trioxide
5. What is the mass of 1 mole of each of the following?
a. Cu b. CuO c. CuSQ;  d CuSC,5H.0
6. & How many moles of sifver are in 5.00 ¢ of Ag’?
b, How many moles of sodium are in 5.00 ¢ of Na?

~1

How many silver atoms are in 5.0 g of Ag?
How many H, moiecules are there in 4.0 g of H,7?
How many molecutes are in 25.0 ¢ of methane (CiHa)?

oo




Chemistry, Ch. 3: Mass Relationships in Chemical Reaclions 53

What is the mass of 2.0 moieszzof Ho"?
What is the mass of 2.79 x 10°° atoms of Ag?
What is the average mass in grams of one atom of aluminum?

o U

g, a. rowmany moles of NaNO; are in 8.72 g of NaNO,7?
. How many moles of O atoms are in 8.72 g of NaNG3?

-10. Calculate the percent composition by mass of the following compounds.
a. CO» b, HaAsOy c. CHCIs
d. NaNOz e, HgSOz@

11. What is the empirical formula of each of the following compounds?
a H.0: b, CaFy < CsHsOz  d. BoMe

42 Determine the empirical formula of each compound from its percent composition.
a. 46.7% N,53.3% O c. 55.3% K, 14.6% P, 30.1% O
h. 63.6% N, 36.4% O d. 26.6% K, 35.4% Cr, 38.1% O

13 When 2.65 mg of the substance responsible for the green color on the yolk of a boiled
egg is analyzed, itis found to contain 1.42 mg of Fe and 1.23 mg of 8. What is the
empirical formuta of the compound?

14 Ascorbic acid is a compound consisting of three elements: C, H, and O. Whena0.214 g
sample is burned in axygen. 0.320 g of CO2 and 0.0874 g af HL0O are formed. What is
the empirical formula of ascorhic acid”?

15, Cyciohexane has the empirical formula CHz. its motecular mass is 84,16 amu. What is
its molecular formula?

16. Rust (Fe,03) forms readily when iron is exposed to air. Write a halanced chemical
gquation for the formation of rust.

’s'?"f-Write a palanced chemical equation for the reaction between hydrogen gas and carbon
monoxide to vield methanol (CHA0M).

18. Balance the foilowing gguations.
a § CHa+L H0— 3 CO: B
b, H80s+ 3 NaOH — NasSTs + _ H20
C._WNE"“’%a“f”_m . meC*__uﬁj_C‘

sigride (SiCla) can be prepared by heating siicon in the presence of

o How many motes of 5iICL are tormed when 4.24 moles of Cip gas raact’?
n. How many grams of SiCh are produced when 4.24 moies of Clz gas reacl?

PR P .
P T DpedlpapriEr et ST
200 The mohowing reall

How many grams of Ho will resuit from the reaction of 100 ¢ of Cab with excess H O
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22.

~

Lo b

24,

27.

28,

Chemistry, Ch. 3: Mass Relationships in Chemical Reaciions

. Oxygen gas can be produced by the decomposition of mercury{lﬁ o,\me, i gfj ~tow

many grams of Cp wili be prc}duﬁed by the reaction of 24.2 ¢ of the oxide
2 HgOf(s) - 2 Hg(l) + O2

Carbon dioxide in the air of a spacecraft can be removed by its reaction with lithium
hydroxide.

CO2(g) + 2 LIOH(aq) — LiaCOstag) + HaOl)

On average, a person will exhale about ane kg of CO» per day. How many kg of LIOH
are required to react with 1.0 kg of C0,7

Given 5.00 mol of KOH and 2.00 moi of HaP Oy, how many moies of KaPCy can be
preparad?
HMaPOs + 3 KOH — KgPO4 + 3 HO

The reaction of iron ore with carbon foliows the eguation:
2Fe0:;+3C >4 Fe+3C0;

a. How many grams of Fe can be produced from a mixture of 200 ¢ of Fe,C5 and 300 g
of C7

b. lithe actual yield of Fe is 110 g, what is the percent yield of iron?

. Hydrofiuoric acid {(HF) can be prepared according to the reaction:

CaF; + H;804 — 2 HF + CaS0y

in one experiment 42.0 g of Cafy was treated with excess H-S0, and a yneld of 14.2 ¢
of HF was obtained.

a. What is the theoretical vield of HF?
b. Calcuiale the percent yield of HF.

. The density of siiver is 10.5 g/cmg’. How many Ag aloms are present in & silver bar that

measures 010 m = 0.05 m = 0.01 m?

The pesticide malathion has the chemical formula CiaH150sPS0.

a. What s the molar mass of maiathion?

b. The dose that is iethal to 50 percent of a human population is about 1.25 g per
Kitogram of body mass. How many motecules are in a dose lethal to an adult maie
weighing 70 kg? To an adult female weighing 58 kg?

An unknown stement M combines with oxygen to form a compound with & formula MO,
1 25.0 g of the element combines with 4.50 ¢ of oxygen, what is the atomic mass of M7
. Describe why the atomic mass unit scale is refarrad {0 as a relative scale.

- Sulfur atoms, on average, nave twice the mass of O oxygen atoms. Why is it importani

to stress the wording “on average”™?




86 Chemistry, Ch. 4: Reactions in Agugous Solullons

r

Natice that this road map is virtually dentical to the road map in the previous exampie. A
titration problem doesr't change betwsen redoy titrations and acig-base titrations.

1L MnO; 0.150 motkind, SmolH.AsC, . L .
i’ U 2T =118 107 mol HL ASC,
1000 mb MnT 1L inG; ZmotMnT; ) ;

4

31.0mL MnQ; >

The concentration of H AsQO. is:

molarity = ———=
litars soln
1.16 = ‘10'2 Mo
= 20232 M
BG.O mbL s
1000 mi

Work EXERCISES & PROBLEMS: 31, 32
Work the rest of the EXERCISES & PROBLEMS

EXERCISES & PROBLEMS

1 Which of the following are ionic compounds and, therefore, are strong electrolytes”
a. CaF, b. CH,O, ¢ KBr d LINO, e. CuSO,

o Which of the following compounds are strong electrolytes?
a KOH b. sucrose ¢ Mgl d. methyl alcohol e, HBr 1 AgCl

5. What ionic species are present in agueous sojutions of the following?
a. Mg(NO), b. KOH ¢ GaF,

4. Which of the foliowing compoungs are solubie in water?
a. BaCl, b. P30, c Ni(CH), d. Ca,P3,), e NH, NG,

o

According to the soiubility rules, which of the foliowing compounds are insoluble in
waler?

a. NH,CO, b AgbBr ¢ CaCO, d. FeCl, e ZnS

6 Predict whether a precipitate will form when agueous solutions of the following are
mixed. Write the formulas for any precipitates.
a. MgBr, and NaGH b, Nal and AgNC,

7. ldentify the spectator iong in pans (a) and {b) of number 6.

5 Write net jonic equations for the reactions that ocour ywinen soiutions of the oliowing
, compounds are mixed.
e z. MgBr, and Pb(NO,j, b, NaBrand AgNO,

g Write the equations for the ionization of the following acids in agussus solulion.
a. HBr b. HCIO, ¢ K50,




10.

11.

i2.

13.

14.

15.

16.

17,

18.

Py
o

[
[N

AT e i mE o vE AR 30
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Chemistry, Ch. 4 meactions in AQUECUS Solutions o

Write the equafions for the dissociation of the following bases in aqueous solution.
a. Ca(OH)z b HN(CHg)Q ¢. CsOH

Write balanced molecular equations for ihe reaction of NaOH(aa) with the following.
4. HCIO(ag) b H,80,(ag)

Complete and balance the tollowing molecular equations.
4. HNO(ag) + LiOH(ag) —

. Ca{OH),laq) + HCl(aqg)

c. KOH{aq)+ H,PO.(aq) —

Assign oxidation numbers to the clements specified in the following molecules and ions.
a. CO, b KCro, ¢ HS d. HS e.

= Ly

¢ Cad, o COY N FeBr L croi ) KGO,

What is the oxidation number of Mn before and after the reaction?

5 HASO, +2 MO, + 68 H o 2 Mn™ + 5 HASO, +3 H.O

in the following reactions, identify the elements oxidized and the elements reduced.
a. 3 Ag+4HNO, — 3 AgNO, + NO + 2 H,0

b BEe” + Cr0 + 14 b gFe 4200 +7 H.O

o Gy +Zn—Cu+ n" .

In the following ceactions, identify the oxidizing agents and reducing agents.
a3 Ag+ 4 HNO, — SAg_NOB+NO+2HO

b §Fe” +Cr0, r14H 8 e 420 +7HO

c. Cur+Zn—Cu+ Zn

identify which of the foliowing reaciions afe oxidation-reduction reactions.
a. Calsy+ HCllag) — CaCllaq) + H.{g)

h. HNO.(ag) + NaCH(ag) — NaNO,(ag) + 00

c H202+2H1 - L+ 2RO

4 Pbi(ag) +S° -~ PbSE)

What is the moiarity of a solution consisting of 11.8 ¢ of NaOH dissolved i enough
water to make 300 mi of solution?

‘o How many moles of H,50. are contained in 226 mL of 0.750 MH.SC7

En}

How many grams of B are sentained in 250 mi of 0.500 M HC?

Consicer 125 mL 01 0,140 M Mgl sofution.

. Whatis the soncentraiion of Mg o

wihat ia the concentration ot CU lon?

~ e H e e e o i gt ER] H L ] APIEN St B
- How many Moies of kgl are comaned i 105 mb of 0.110 g RGO
E8)

P et A rapitia R Pt kel [ R 1 a T
o S TTHEEU At SED ML O B, WNEE ig the

concentration O the final soiution”

Diescribe how you weould prenpars oED s 1 ML O 0.568 MKOH solution. stardng with &

Y Vs [RGB 3
R WO soluion.




25,

30,

31.

2
o8}

A 0188 g sample of an fonic camoumﬁ* contaming the Br

. How many milillitars of 1.00 M H

- What volume of 2210 A5, 50 solution g needed 10 exe

Chemistry. Ch. < Reaciions i Agusous Zolutions

. Calculate the number of moies of NaBr that mus! be added 1o 450 mb of 0250 M AN,
fat)

solution in order (¢ pracipliate ol the Ag” one a8 AgBr

5. in order {0 precipitate AQUIL excess AghlT was addsd 1o 10,6 mb of & solution

containing CI™ ion. 1f 0.339 g of AgC! was formed. what was the concentration of G in
the original solution?

o rowas o aczﬂ /a0 n waler
and trmated with excess AgNG . I the mass of siiver bromide pfe:;pr"& hat forms was
(.09584 g, what is the percent u*’ Br by mass in the original co

fMooung i

t

o
-
w
O
)]
b
jadg
5
Q
3
=
£
k]
[
2

juirsd 1o neutralize 210 g KOMY

M NaQH?

What volume of 0.0824 M NaOH solution is needed to titrate 9.8 mbL of 0.210 MH,30C, 1o
the equivalence point?

What is the molarity of an oxalic acid (H.C,0,) solution if 22.50 mL of this solution
requires 35.72 mL of §.1886 M NaTH for L,ompiﬁle neutralization?

What volume of 0.200 MK Cr.C., will be required to oxidize 4.0 g of H AsC?
14 H + Cr,00 +3HAsSD, — 2 G + 3 H ASO,

- an experiment, 52.0 mL of K.Cr, 0, solution was required to oxidize 4.0 g of M. AsO,

What was the molarity of the dichromate soiution?

14 H + CI’ZO§ +3 HASO —2C+3 H,’:’A‘SGA’;

. Explain how an ionic compound can have a tow solubility, but be a strong sleciroiyie.
- What makes molarity a convenient concentration unit for use in chamisiry?

- Suggest a precipiteiion reaction and a redox reaction by which barium sulfaie can be

prepared,

5085111 . S R e o e



110 Chemistry, Ch. 5: Gases

, 41 atm - 30.0 aym
%o BITOF = —— w 100%
30.0 aim

Yo Brror = 37%

We conclude that under these conditions C.H . behaves in a nonideal manner.

b. inthis case, write the van der Waals squation

/ 23
J( Peai +§\%_ {(V —nbj=nRT
s C )

anc substitute intc &, but first calculate the correction terms.

2 “ 2 2 Z
aﬂ2 _ (17.0 L atm/mo; 1.0 mol) 17 atm
v 1.0 L

nb = 1.0 mol {(0.136 L/mol) = 0.14 L
nRT = (1.0 moi)(0.0821 L-atm/K-mol){503 K) = 41 L atm

Now substitute using the van der Waals equation.
(P+17.0atm)(1.0L - 0.14 L) = 41 L atm

(P+17.0 atm}(0.9 L) = 41 atm

P+ 17.0 atm = 50 aim

P =33 aim

Thus, the pressure calculated by the van der Waals equation is much closer to the actual
value of 30.0 atm. The percent arror is only 10 percent.

Work EXERCISES & PROBLEMS: 25, 26
Work the rest of the EXERCISES & PROBLEMS

EXERCISES & PROBLEMS

1. Convert a pressure of 645 mmHg into its value in
a. atmospheres. b. kilopascais.

2. Do the foliowing unit conversiong,
a. 125 mmMg to torr
0. 725 mmHg to kilopascals

e

S A sample of gas has a volume of 200 em” at 25 °C and 7006 mmHg. If the pressure s
reduced 1o 280 mmMg, what volume would the des occupy at the same temperature”?

4. Two liters of oxygen gas at —15 °C are heated and the volume expands. At what
temperature will the volume reach 2.31 L7
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5. A 20.0-mLsample of agasis enclosed in a gas-tight syringe at 50.0 °C. What will the
volume of the gas be at the same pressure after the syringe has been immersed in ice
water?

6. 11 2.00 L of oxygen at —15 °C are allowed to warm to 25 °C at constant pressure, what is
the new volume of oxygen gas?

7 The gas pressure in an aerosol can is 1.5 atm at 25 °C. What pressure would develop in
the can if it were heated to 450 °C?

8. Asample of gas occupies 155 mi at 21.5 °C, and at 305 mmHg. What is the pressure
of the gas sample when it is placed in a 5.00 x 10°-mL flask at a temperature of —10 °C7

g WWhat is the pressure in atmospheres of 1.20 x 10° moles of methane, CH,, when stored
at 22 °C in a 3.00 = 10" L tank?

10. 1.75 g sample of CO, is contained in a 7.50 x 10°-mL flask at 35 °C. What is the
pressure of the gas?

11, How many moles of CO, gas are required to fil a 5.00-L balloon ic a prassure of
1.05 atm at 5.0 °C?

12. How many grams of helium are required to fili a 16.0-L balloon to a pressure of 1250 torr
at 25 °C?

13. How many O, molecules occupy a 1.00-L flask al 75 °C and 777 mmHg?

14. What is the density of H,{g} at 35 °C and 850 torr?

e
€3]

. Which one of the following gases will have the greatest density when they are all
compared at the same temperature and pressure?
C, COC, NO, CF,
18. When 2.96 g of mercuric chloride is vaporized in a 1.00 liter buib at 680 K, the pressure
is 450 mmbg. What is the molar mass and molecutar formula of mercuric chloride?
17. Determine the matar mass of Freon-11 gas if & sampie weighing C.887 g occupies
1.00 » 10" mbL at 95 °C, and 1000 mmHg.

2. The discovery of oxvgen resulied from the d

a. What volume of oxvgen
vide, ibe nas ;

o i
0. How many grams o
1 atm and 288 K7
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19.

20,

]
v

22.

29.

30,

Sodium azide decomposes accerding to the equation:

2 NaN,(s) - 2 Na(s) + 3 N,(g)

What volume of N, af 1.7 aim and 50.0 °C will be produced by the decomposition of
5.0 g NaN,?

Consider the reaction of 20.0 g caicium oxide with carbon dioxide,

Calf(s) + CO,(g} — CaCO,(s)

It you nave 5.5 L of GO, at 7.50 atm and 22 °C. wil ¥ou have encugh carbon dioxide to
react with all the Cal” :

. Hydrogen and helium are mixed i a 26.0 L flask at room temperature (20 °C). The

H
i . Lo L
essure of hydrogen is 250 mmHg and that of helium s 75 mmHg. How many
H, and He are present?

partial pr
grams of H,
Calculate the root-mean-square speed of ozone molecules (O)) in the stratosphere
where ihe temperature is —83 °C, ‘

- I NG, motecules have a root-mean-square speed of 290 mys. what is the temperature

corresponding {o this average speed?

- if the root-mean-square speed of an O, molecule is 4.2 » 10° m/s at 25 °C, what is the

average speed of a Cl, molecuie at the same temperature?

. 0.50 mol CCl, gas is introduced into a 10.0-L flask. What fraction of the total volume of

the flask is occupied by CCI, molecules? See Table 5.3 in the text for the vaiue of the
van der Waals constant b.

- By looking at the van der Waals constants in Table 5.3 of the texd, determine which gas

shouid have the hégher strength of attractive forces betwesn jig molecuies: ammeonia or
carbon tetrachloride?

- Why Is the density of & gas much lower than that of a solid or liquid?

- Which sample contains more molecuies: a. 1.0 L of O, gas at 20 °C and 2.0 atm or b.

1.0 L of SF, gas at 20 °C and 2.0 aim? Which sampie has more mass?
How does the kinstic moiecular theory explain Charles's law?

A 0.356-g sample of XH,(s) reacis with water according to the following eguation:
XH,(s) + ZHO() — X(OH),(s) + 2H,(g)

The hydrogen evoived is collected over water af 23 °C ang occupies a volume of 437 mi
al 746 mmHg total pressure. Find the number of moles of H, produced and the atomic
mass of X. Vapor pressure of .0 = 21 mmHg. '

1. A certain nobie gas compound coniains 86.8 percent Kr and 31.2 percent F by massa.
lis density at STP is 5.44 g/L. What is the molecutar formula of the compound?










