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\ | v"'tﬂlﬁnous ‘ ANSWERS
l MNP & DEF specifies g &Sspgﬂdence iy | PR N ,,,,,,,,,,,,,, &)
point . :
2. In ARST, the angle mcluidé;l bet\:vTeen su:les SR anﬂ STis 7 .. 2. ... 4-,5 £ e (D)
e 190cECES

3. 1 ' , > 3. 150ceCes @

4. Angles and sides of two figures that are paired underg &L‘gﬁp‘ondence are 4. (oY ve 5.?01"\!! [ j,,(.?)
called _?7__ parts of the two figures. R S

5. If ADEF =~ AMNP then DF =~ 1 #* S 5. . Me 6]

AN,

Quuestions 6 through 10: Refer to the
adjacent plane figure.

of AABC. | | )~ bj-ﬁﬁv’,d‘,@f_}_-(s)

6.
—_— — - - r
7. 1CD L AB, then CTD is a(n) _*_ of AABC. #peqaemtcu c.w.‘,\')')f', 3)
8. If /1>~ Z/ CAB. 8 bféﬁ,d_’_s_____(3)
9. Ifno two sides of AABC are congruent, then AABC is a(n) ! triangle. m ,,,,,,,,,,,,,,,,,, &3]
10. Name two A, excluding A ABC, that have Z B as one angle. 10._ ACDB AB_E_B_-(-?)
Quuestions 11 through 15: Write c F
the abbreviation for a con-
gruence theorem, corollary, or
postulate that con be ~used
to prove A ABC == ADEF, A B

5 ; (559)
VR

11. AC

IIE
HZ

B~/EA—

12. ZCand A£F arett, f,A ~ DE; /4=

13. AC=DF; £A~ /D, /B>=/E

14, AC~DF,CB=FE; £C=/LF

15. ZCand ZFarert. A; AB >~ DE; CB>=FE 15.___. HL ___________ 3]

43



16. Supply the reasons in the proof shown.

Given: AC == BC
Ll = /2

To Prove; Z3 = /4

STATEMENT
a. AC=BC; L1~ /2 a® Given

b. P 2 ok e prdee A ! AU
c¢. DC = DC ' c.m z -4

d. A4ADC = ABDC d______. 5‘55

R
U
3
.

o L3 L4 o L L2 am—--ﬂcaﬁm?
17. Write a proof. % M‘ “‘;on ®
Given: MN || RS; PN = PR
To Prove: APNM == APRS P
PROOF
STATEMENT REASON (15)
P[RS PN =PR @ Hovern .
Z_N!Akj_;l.fz—“-’l_ﬂ ® 5 o [ e et ”“:7 . st

Cheeassen L5 e 2
LN = APRS @ ﬁ,ﬁ;gwyy

18. Write a proof.

Given: AC = AD; B

To Prove: CX >~ DX

STATEMENT (20)

44
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24 Aspects of Blochemustw " @\ T ﬁlo v, g hee? ch"(
Xl N&k 5\\0\\'\ SN 1“ L (o S\f‘ l’\i 6V
lrfcﬂons Write fhe answers in the box uf the bottom of the aN rajel}, "Iou
Yo right-hand column. For each question, write the letter P‘ ‘l“"' b/zu L
that carresponds to the correct answer. a‘“’"e
1. Which of the following compounds is of least 7. Which of the following statements concerning
importance to the biochemist? glucose is nof true?
{a) alcohols {d) protein ~ £a) It is used by yeast cells in fermentation of
(h) sugar {e) fats 9 0 r‘ sugar
(¢) starch (L) b/qu{J 0 ‘P:,( (b) It can be broken down by the muscles
2 Th , ) "j " ch) Stearic acid may be produced by the breaking
. The emperical formula for sugar is % ¢( ! down of glucose
{a) CH,0, (d) C,H,0O, ""f\o w*(d) Enzymes are necessary for the breaking down
() C,H,0, () CeH2:011 - SR of glucose in the body
{c¢) CH,O (§)ho socH recip "'I ’\;‘&ﬂ\(e) Lactic acid may be an end product when sugar

is broken down by living cells

3. Which of the following is not true of sugars?
(a) Glucose is a simple sugar containing an 8. Which of the following statements does not relate
. . ism?
aldehyde group Al +hes { Il‘:j to metabolism! -
(b) Fructose. isa l_(ctone type of sugar fa . me. bﬁ‘:‘ | - at P lWater and carbon dioxide are the products of
(c) Sucrose is a disaccharide is -feﬂ" 'At \ \\the normal oxidation of glucose
(d) Sources of sugar are extremely limited WM 1,1 j \;'(b) Fermentation of glucose in the absence of

(e) Hydrolysis occurs in an acid solution of sugar oxygen provides materials for the process of

digestion

4. Which of the following statements is nof true of (¢) Some energy is stored in the body for

starches?
) EMETEENCY use
(@} They are mixtures of glucose polymers (d) Acetic acid and carbon dioxide are produced
(b) Their solubility depends on the length of the” by the oxidation of pyruvic acid
polymers - (&) The “burning” of sugar and its ultimate use
{¢) The starch polymers are formed by conden- in the body is a complex CyC‘hC reaction
sation (F) & new Sorwm of cana bolism
@ C'crcals are the main source of starch in our 9. Which of the following statements does rof apply
diet to photosynthesis?

{e) Cellulose is a disaccharide of great molecular

weight $e€ Ahe ¢y pon wave AT __4a) Chlorophyll is a catalyst in this process

mo[ecdifs (b) Carbohydrates are synthesized from carbon
5. Which of the followmg Statements does not refer iy dioxide and water
to fats? ail 1] 1 F\ ?{;C a5 te) Energy for this process comes from the sun
() They arc esters 15 S v’[ i SHJ . ‘n( '-’A\\ +-(d) Photosynthesis is an exothermic reaction
L it e 0% 9 Chlorophyll i lex i taini
(b) Oils are made up O?S«B\'eral kind j0 - © orophy® 1 @ complex Iof containing

() magmssumy o Silm on  Profx.

Which of the following would #or be considered
®! an enzyme?

combined with glycerol [ Q}W’ e
(c) The acids from which fats are forfned may®Y
contain as many as 16 or 18 carbonfatoms S‘}
{d) Alkaline hydrolysis of fats is callefl saponi-
fication -
(¢) Fats have a definite boiling point

(a) glucose (d) lysozyme
(h) ptyalin (e) alcohol dehydro-

{c) insulin genose

() gorbage st merslty

living creatures is

ANSWE
(a) peanut butter 2 (@) fructose I. _ﬁ_ 2. _§» 3 _Q_ f?l.)f

(b) glucose "‘de) olive oil
(c) cellulose gsi i ) why :ﬁ A 5. _g 6. _/{%_ 7. ﬁg f.—QA
e | VA - 10, f__.
\é C i +u\"'€ ?7 89

any wey

6. One of the most impognt sources of energy for

S
3
)

>
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90 Chapter Twenty Four

11. Which of the following accounts for the difference
between cellulose and water soluble starches?

(a) They exist as isomers of different geometry

(b) They contain different monomers

(¢) They exist as ring structures

(d) They contain different numbers of hydroxide
groups

(e) They form long chains by condensati "

() ANY dommy krins ptl onE faste

12. Which of the following is not true of enzymes

(a) They are composed of fat molecules
{_{b) They are called biological catalysts
(¢} Their molecules are relatively large in co

parison to the substance on which they act
' (d). The substance on which an enzyme acts is
called a substrate

(¢) Most enzymes will catalyze only pzrtain

reactio

() onder 5 mf conspiraters (USC)

Questions 13 and 14 refer to the following equation:

catalyst

6COs(g) + 6H.0()) + energy ——

C =12
C H1205 4 60.(g)

o

13, If 0.039; of the molccules in air are carbon
dioxide, how many liters of air at STP are
necessary to produce 3.6 grams of glucose?

(a) 900 liters (d) 9,000 liters
(b) 300 liters (e) 30 liters
(c) 3,000 liters

14. In the reaction in question 13, the number of
liters of oxygen produced is

(a) 4.5 X 10! liters
(b) 45 liters
(c) 27 liters

(d) 2.7 liters
(e) 270 liters

15. Which of the following is not necessarily closely
associated with the study of biochemistry?
(a) photosynthesis
- (b)Y oxidation of fructose
(c)- catalytic action of enzymes

.

(d) the jonic nature of the bonds in sodium™

chloride ] e
(e) saponification of fats Jhis on ¢ /
Jini 90 _ Souwvs A (cttle
"4 p;j L
o

a9 JoO
,.uJ c‘“j-w"‘ o O, . © :

L "] — C? ' (__‘__, .
sap? D e

av Feut j () substrate fits and reacts.

16. Which of the following is ot trué of bioc '
reactions?

“-(a) Some drugs inhibit enzyme activity in bacteria

(k) Sulfanilamide is used in treating bacterial
infections

(¢) Most synthetic drugs are inorganic com-
pounds ‘

(d) A false substrate can be made to predominate
in a enzyme reaction

(e) The enzymes contain a niche into which the

slight Naseeo reactions  gn contact
Which of the following would nof be included in
the study of biochemistry?

(a) The study of living plants
(b) The study of living animals

(¢) The refining of iron ore GRvLeY Sy

(d) The study of catalysts z/ Hhey 13
The study of molecular str ctur ; TR,
{ The 5“”?,)' ok Biy Chhlmis The aAns wer

18. Whlch of the following is not triie of starches and
sugars?
(a) They are called carbohydrates
(b) They are esters
(¢} Their emperical formulas are CH,Q
{d) They are polysaccharides
(e) They contain long chains of rings

19. A simple sugar has a molecular weight of 240. Tts
molecular formula is ¢

(o .
(a) C8H22011 whaf' (d) C HIGOB

20. Which of the follo would be a good sourcc
(b) spinach < (e) liver /

&
(b) CeH 1509 fye5 /( (e) C;-HHO..7 ot _T_' \
W w?
sHEeT Fop eye P\‘\eljj
(¢) potatoes (—ﬂ Yo crenm  AKE

() CgH 204 (umf"" <
A (arrlp"Cn{'Fo{ Squr
(a) peanut butter d) cel]ulosc
ANSWERS .
11.A_ 12. ” 13. _7 }LE

sy ). 16 7 O
19. ,Q_ 20. _Q
LOW wko&’f” A an
Fric i< A hej Sa "Anseoces "
AND j_‘ haue +o  Yind A hen
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From Questions to Knowledge
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,wo
Directions: Write the answers in the box at the bottom ofefh ’b*

right-hand column. For each question, write the letter
that corresponds fo the correct answer.

The hottest part of a bunsen burner flame is

(a) at the very top of the flame

(b) at the top of the inner cone of the flame

(c) in the blue section of the flame

(d) at the bottom of the flame, nearest the burner
(e) none of these

. Which of the following are conditions that matter

in making a scientific observatlon of a burning
candle?

(a) The candle is on the second floor.
(b) The room lights are on.

(c) The candle is made of yellow wax.
(d) The room temperature is 75°F,

(e) The candle is near an open window.

freezing point temperature of a substance

The

é is the same as its melting point temperature

(b) is always below 0°C

(c) is usually higher than its melting point

(d) is equal to the boiling point temperature of
that substance

{e) none of these

Which of the following statements applies to the
scientific use of a model system?

(a) A known system is studied to gain a better
understanding of an unknown system.

(b) A macroscopic system is studied to help
explain a microscopic system.

(c) A model is an anglogy of an unknown system
rather than a copy or imitation of the un-
known system,

(d) All of the above

(e} None of the above

)‘UJQVJ“

6. Limewater turns cloudy in the presence of‘\

(a) oxygen
{b) hydrogen
{¢) carbon dioxide

(d) nitrogen
{e) none of these

7. If something is described as macroscopic, it is

<

9.

10.

(a) very large

(b) too small to be observed with the naked eye
(c) a model system

(d) readily observable with the naked eye

(e) none of these

The products formed from a burning candle are

(a) carbon monoxide and hydrogen
{b) carbon monoxide and oxygen
carbon dioxide and water
carbon dioxide and hydrogen
(e) none of these

In view of the products formed by a burning
candle, before being burned the candle must have
contained

(a) carbon and oxygen (d) carbon dioxide
(b) hydrogen and oxygen and water
{c) carbon and hydrogen (e) none of these

When conducting an experiment, what is the next
step in the scientific method of inquiry after mak-
ing careful observations and recording the facts?

{a) construction of a model

(b) communication of results

{¢) organization of observations
{d) drawing of logical conclusions
(e) none of these

When put in water, cobalt chloride paper Cgmd'

(a) is not affected
(b) turns colorless
{c) turns blue)

(d) turns pink
{e) none of these

r i
ANswers OM7TY

1.0
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to go up.

@The substance liquifies, but the temperature
remains constant until the entire substance
has melted.

(¢) The substance liquifies and the temperature
increases at the same time.

(d) The temperature remains constant while the
substance evaporates.

{e) None of these

Water and alcohol mix readily in all proportions.
However, bear in mind that the freezing and boiling

water. Questions 12-17 refer to the following grpph

which represents the warmmg behaviag, of r-

alcohol mixture. 9 ugﬂ :: s iw
m‘l

i q""‘q,' S

2 100°C 0" i
-D—. 75°C (C‘
E s0°C ) -
ol A T e mentary  An k
25°C A Urp £Lme 7 3
o°c 'S

T.me—-.-'s m‘ on yow Shle

Which segment(s) of the graph represent the following:

12. The boiling of alcohol?
@ ®) € @

13. The warming of the liquid water-alcohol mixture?

@ ® (@© @@ (@

14. The boiling of water?
@@ ® (@ @ ()

15. The warming of liquid water and gaseous alcchol?

@ M ©  d (@

points of alcohol are considerably lower than those of 19.

20.

_ﬂk@éﬁl nof £ 4 /

"e—Obtr my fes

(-th\""'

11, Based on your observations of the warming 17. In what temperature range would you expect to
behavior of paradichlorobenzene, which of the find gaseous alcohol and liquid water?
following statements best describes what occurs (@) 0-25°C
when you continue to apply heat to a substance () In excess of 100°C
which is already at its melting point temperature? 50-100°C
(a) The temperature of the substance continues ) 25-50°C

(e¢) Nong of these

Which of the following is not closely associated
with the scientific method of conducting an ex-
periment?

{a) interpretation
(b) observation
g obliteration

) organization

(e) analysis

Which of the following is nof a valid observation
that may be made from Experiment 2, The Be- '
havior of Solids on Warming?

{a) Candle wax has the lowest melting point of
all the substances tested.
(b) All substances do not melt at the same tem-
perature.
o Iron has a higher melting point than does
copper.
{d) Tin has a higher melting point than does
" candle wax.
,A hotter flame can be produced by a bunsen
burner than by a candle.

The melting point temperature of a substance

(a) is always greater than 100°C

(b) is the temperature at which a liquid changes
to a gas

{c) is higher than the freezing point temperature
of that substance

(d) depends on how far the substance is from the
source of heat

enonc of these

Conedf
16. The warming of gaseous water and gaseous N
alcohol?

@ ® ©© @ @
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Measurement, G’@ nd Accuracy éﬁﬂ 3+ lea h#

Ceflin
Directions: Write the answers in the lam ot the b
right-hand column. For each question, write e eE ’

1] -IL-.J(

T

hatvratl T 9t o yovk Con 'ffna.
17 A ,z:z Jost L
6n thiy m the At

I;:MS, ﬂ‘nkj

ot' he
.“‘ol

that corresponds to the correct answer,

1. In the metric system, the liter is a unit of

(a) pressure (d) length
@ volume (e) none of these
(c) weight

2. Which of the following is a unit of length in the

metric system?
@ centimeter
(b) milligram
{c) liter

(d) cubic centimeter &
(e) none of these §f

3. The major advantage in using the metric system

of measurement lies in the fact that

@D it is a decimal system
(b) it makes use of Latin prefixes
(c) its basic unit of volume is approximately
equal to one quart
{d) much larger measurements are possible using
the metric system
(e) none of these

4. A kilometer is equivalent to

(a) 10 meters
(b) 1/10 of a meter
© 1000 meters

(@) 1/1000 of a meter
(e) none of these

5. A milliliter is equivalent to

(a) a quart (?) 1/10 of a liter
(b) 1000 liters (e) none of these
(¢) 100 liters

6. Which of the following is a unit of heat energy?

(@) :degree
() kilogram
(c) calorie

{d) centigrade
{e) none of these

7. The product of 4.6 X 12.62 will contain how

many significant figures?

@3 M4 (©5 @1

{e) none of these

9.

10.

12,

The expression At indicates @# igeseles “"'"‘7‘(‘

{a) temperature in degrees Celsius
(b) calories

{c¢) temperature change

{d) time consumed

(¢) none of these -

When a substance has more heat energy than its
surroundings it

(a) tends to absorb more heat

(b) becomes unstable

(c) tends to achieve the temperature of its
surroundings by heat loss

(d) undergoes a phase change

{e) none of these

[ ]
What is the maximum value that 865 8 =+ .4 can

have?

(a) 865.4 (d) 8665’5__2

(b) 869.8 (e) none of these
{c) 861.8

The number 8526 expressed in exponential nota-
tion is

(a) 8.526 x 103
(b) 85.26 X 10%
(c) 0.8526 X 10*

) 85 x 107°
(e) 852.6 X 1072

Expressed in exponential notation, the quotient of

12X 004 1d be

HERE ~ Lies fhe eXlorfs oY :
a +rtm3 student Rest in pea.:e) lanr



13.

14.

15.

16.

AN
Chapter Two \A e ‘ m‘/ cer ]
'ﬁ\. V‘

u’

Which™of the following is used to cletermme
density of a substance?

(a) a barometer

the
(b) a calorimeter

(c) ratio of weight to volume

(d) ratio of area to weight

{e) none of these

lﬂ ho’f\' M:Ih’""" A"l’l

Volume is measured in which of the follow n% e't
units?

{a) temperature 0. &
{b) milliliters °

{c) degrees ) o S" f.“
(d) calories .'\l" %

(e) kilometers

Which of the following is equivalent to
millimeters?

(a) a meter
{b) a kilometer
(©) 1.0 X 10% prt

v

2.50 x 1072
the following?

{a) .0250 kilometers

7. The amount of heat required to raise the tem-
perature of 10 grams of water 5 degrees centigrade
is

(a) determined by the formula w = g X At
{b) determined by the formula g = w X Af
(¢) about 50 calories

{d) precisely 500 kilocalories

{e) none of these

. What is the uncertainty in the product of
250 £ 3 X 45 £ 57

(a) £2770 (d) + 1385
(b) +9880 {e) none of these
{c) 1265

. Which of the following is the product of
(4 X 10%) X (5.4 X 107 ") expressed in exponen-
tial notation?

(a) 2.16 x 10!
() 2.16 x 107!
(c) 21.6 X 10?

@) 2.16 X 103
(e) 2.16 X 10~*

20. The difference between 18.6 &+ .2 and 2.92 + .02

has an uncertainty of ,

(a) 02 ) 2.2 (c) 0.18 (d)022 ‘)O(ﬁso

(b) 250 meters

(c¢) 2500 millimeters
(d) 25 meters
(e) none of jdreTe

[ ANSWERS
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v Directions: Write the answers in the box at the bottom of the €s doj oV contn )

right-hand column. For each question, write the letter é ?
that corresponds to the correct answer. S(o L .9 __

1. Pressure is defined as e 7. If 586 mi of a gas is heated from 20°C to 40°C
(@) energy per unit volume % / ;J (pressure and number of molecules constant) the

(b) weight per unit volume resulting volume would be

(¢} push per unit volume (@) 1172 y, (d) 1758 ml] [ }\(’\

force per unit area (b) 293 ml 9 626 ml
(e) energy per unit area (c) 7383 ml
2. An instrument used to measure gas pressure is a 8. The partial pressure exerted by each individu U
(a) calorimeter (d) speedometer gas in a mixture of gases is D
(b) thermometer (e) hygrometer (a) the sum of the individual gas pressures
{c) barometer (b) the product of the individual gas pressures 9
- (c) is the difference between the individual pres-
3. Gas pressure may be expressed in all of the Sures
following units except (d) the difference between the total pressure and
(@) Torr (@) mm of mercury the pressure exerted by the other gases

(b) atmospheres (e) grams per ml (e) none of these

ibs. inch X
() 1bs. per square inc i“\\“ @ ié‘ 9. 700 ml of a gas at 740 Torr pressure will occupy

. . . Torr?
4. When two quantities are said to vary inversely it what volume at a pressure of 1400 Torr
means that 370 ml (d) 500 ml

{a) if one increases the other increases ic)) ;:8 211 7 0 Ty (e) 185 ml ”
(b) if one decreases the other increases YT

(¢) if one increases the other remains the same /500 .
() as the quantities vary, their product changes 10. All of the statements concerning a mole are true

(e) as the quantities vary their sum remains the excefot -
same (a) it is the number of molecules in 32 grams of
oXygen gas
5. Which statement about two equal volumes of ®) 1t 15 usefi only for gasgg )
gases having the same temperature and pressure © {t contains 6.02 X 10°" particles -
is not true? - . . (d) it contains Avogadro’s number of particles

i e) it is th ber of atoms in one gram of
(a) They contain the same number of molecules. (e) ¢ num g

(b) They weigh the same. hydrogen gas
(¢) They are buoyed up by the same amount of air.

() They displace the same volume of air. 11. All of the following gases are diatomic except

(¢) They displace the same volume of water. ' (a) fluorine (@) oxygen
(b) nitrogen (e) chlorine
6. The volume of a gas is nos affected by © argon} A
(a) number of molecules k)
(b) temperature ANSWERS .
(¢) pressure ﬁé_ 2. _g_ 3. _; 4. _6_
(d) kinds of molecules : D
{e) none of these - 5. _@. 6, 41— x . 8. ,Q_
; AT E M. . ,
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12, Charles’ Law concerns Ink

Pest J
ik Jhot

«*w

84;

..na. If one lifer of a gas at STP weighs 4.8 grams, its

(a) pressure and volu (tem Pﬁur'é”!’n ﬁl‘l’ll"l- ng moleculay weight is _
ber of molecules congtant) _ Periem (a) 48 grams (d) 1.2 grams
(b) volume and number of'molecules (temperature ’;’?,J‘ (b) 6788 grams . (e) 24 grams
and pressure constant) 107.5 grams a2, x 4y =

@ volume and temperature (pressure and number
of molecules constant)
(d) number of molecules and temperature (pres-

sure and volume constant) " Y

(e) none of these Q WV

13. Boyle’s Law concerns V= C

(a) pressure and volume (number of molecules
and temperature constant)

(b) partial pressure of gases

(¢) temperature and volume (number of mole-
cules and pressure constant)

(d) number of molecules and temperature (pres-
sure and volume constant)

(e) volume and number of molecules (tempera-
ture and pressure constant)

19. The number of moles of oxygen gas contained in

a 50 liter cylinder at 100 atm pressure and 0°C is

(a) 22.3 moles
223 moles

(© 2230moles S0 LT, = LA
o

20. The discovery of the barometef 8 attributed to

(a) Robert Boyle (d) Torricelli
(b) Jacques Charles (¢) Lavoisier
{c) Lord Kelvin

{d) 0.223 moles
(e) 230 moles
X000

T

21. The pressure-volume relationship of gases was
developed by

(a) Jacques Charles
) Amedeo Avogadro
Robert Boyle

(d) Lord Kelvin
(e) Torricelli

(

14, Which statement concerning a mole of ammonia .

(NH3) gas at STP is not true?
(@) It occupies a volume of 22.4 liters.

%

22, The temperature-volume relationship of gases
was developed by

(b) It weighs 28 grams. 14¥3 (a) Lord Centigrade (d) Jacques Charles

(c) It contains 6.02 X 10%% molecules. X\:}'\ . @ Lord K;lvmc.“r‘ (¢) Amedeo Avogadro *

(d) It has a temperature of 0°C." & }s (c) Robert Boyl his

(e) It has a pressure of 760 Torr. ¥ e ’M'”T c“I in s Gye
. 23. The concept of absolute temperature was de-

15. Which statement is not true of absolute zero? veloped by

(a) It is the lowest possible temperature. ha £ (a) Lord Kelvin (d) Boyle

(d) It is zero on the Kelvin thermometer. - /q’ (b) Lord Centigrade (e) Charles

(c) It is equal to —273°C. ¢ Torricelli

(d) It is the temperature at which gas molecules

have no kinetic energy.
@ It is sometimes called Celsius emperat
S0OCO N pD Bid

16. During an experiment a student collects hydrogen

over water and determines that 3 X 102 moles

of hydrogenand 9 X 107 % moles of gaseous water

are present. The total pressure is 740 Torr. The
partial pressure of the hydrogen is

718 Torr (@) 810 Torr
760 Torr (e) 185 Torr
{c) 780 Torr

17. A 2.5 liter sample of air in a cylinder exerts a
pressure of 5 atm at room temperature. With no
change in temperature, the volume is changed
until the pressure is 1 atm. The volume of the

cylinder is now
(a) 5 liters

M) 12.5 liters®
(c) 0.5 liters

(d) 10 liters
(e) 1 liter

24. Whodetermined the number of particlesinamole?

(d) Lord Kelvin
(e) Robert Boyle

(a) Lavoisier
(b) Avogadro
(¢) Celsius

25. STP represents which of the following tempera-
ture-pressure conditions?

(a) 760 Torr Hg and 0°K

(b) 1 atm and 25°C

(c) 760 Torr Hg and 273°K

(d) the difference between the total pressure and
the pressure exerted by the other gases

(e) none of these

ANSW?
12
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(b) atomic weight
(c) kinetic energy

(e) temperature

2. The factor which changes in a chemical change is
(a) atomic structure (d) atomic weight
(b) identifying properties (e) Kinetic energy
(c) molecular weight

3. Substances composed of identical atoms are called

(2) elements
(b) molecules
{c) compounds

(d) particles
(e) mixtures

4. Pure substances composed of molecules contain-
ing different kinds of atoms are called

(a) mixtures
(b) elements
(c) compounds

(d) atoms
(e) particles

5. A gas will condense when
(a) it is heated
{b) its volume 1s increased
(c) its pressure is decreased
(d) it is sufficiently cooled
{e) its molecules become smaller
(€} you scare it enough
6. A substance which can readily be separated into
its constituent parts must be

¢a) an element
¢b) a mixture
(c) a pure substance

(d) a compound
{e) a molecule

7. Molecular formulas may indicate all of the follow-
ing except

(a) the symbols of the atoms

10.

12.

welf .

(a) the shape of thesmolecule

(b) size of thegnolgcule

(c) the arraréﬁ"e’l% of atoms » &
(d) the size of atoms

(e) the atomic weight of theymolecule
P-Qﬂ 1N

. Isomers are different substances which have

(a) the same chemical properties

(b} the same physical properties

{c) the same kinds and numbers of atoms
(d) different atomic masses

(e) different atoms

4 Fe 4+ 3 0y — 2 Fey O represents

(a) a chemical formula
(b) a balanced equation
(¢) chemical equilibrium
(d) .a phase change

(e) none of these

. A chemical equation represents ali of the following

except

(a) the temperature of the reaction
(b) the number of moles of products
(c) the number of moles of reactants
(d) conservation of atoms

(e) relationghip)between molecules

Phosphorus, P4, burns in air to form the oxide,
P40y The balanced equation for the reaction is

(a) P,+100—->P,0,y
(b) Pi+50,—>P,0;
(C) 4P+ 100—*1)4010

(b) the numbers of atoms
(c) the kinds of atoms
(d) the arrangement of the atoms

(e) one mole
(F) one wart

7
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right-hand column, For each question, write the letter ' 5 $o A %
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. The factor which changes in a phase change is 8. The structural formula of a cgmpound may “t
(a) atomic structure (d) chemical composition depict ’..,.,,.;,'.IA
AN
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8 Chapter Four

Questions 13-16 pertain to the following reaction:
C4H1o(8) + 4 05 — 4 CO(e) + 5 H,0(g)

13. The number of moles of afoms involved in the
reaction is

@39 ®9

14. The number of moles of carbon dioxide produced
is
(a) 4
() 12
(c) 4 X 6.02 X 10?3

© 19 @27 (e) 16

@) 6.5
(e) 16 X 6.02 X 1022

15. The number of moles of afoms of oxygen gas
consumed is

(@ 52 ()13 ()26 @65 (e)27

16. If four moles of butane, C,H,, are burned

the number of moles of oxygen necessary for the
reaction is

@352 MmMI3 (65 W4 (e) 26

17. The number of moles of water produced in the;_

burning of four moles of butane is

@4 M5 (@10 @20 (@15

18. How many grams of carbon dioxide are produced
by burning 0.4 moles of butane?

@ 16 (b) 704 (c) 176 (d) 44 (e) 35.2

19. Most elements are found in nature
(a) alone
(b) as mixtures -
(c) in solution )
(d) as gases
(e) in compounds

4

@ fSOD/aM W/a:pé’a/c

,?-—Ma 34 h(f/u% (AR poraTE '}‘ (=4

'(/ (Up/'bu_\' o-;r«a(Q,

@@ K Hl

4" Fez /de

& ﬂgc #S0z

20.

All of the following are pure compounds except

(d) limestone
{e) hydrochloric acid

(a) sugar
(b) seawater
{c) table salt

22.

23.

. None of the following are compounds except

—————

(a) gldSs
(b) steel

(c) seawater

(d) dry ice
‘(&) bronze

Which of the following do nor form diatomic
molecules?

2 ¢

(a) hydrogen and chlorine o o
(b) flourine :

(¢) nitrogen : -

(d) hydrogen and oxygen,

(e) bromine

The number of moles in 51 grams of ammoniais -
(nitrogen 14, hydrogen 1)

@3 ®34 (68 @ ?65 (e) 867

- Thenumber of grams of sulfuric acid in 0.25 moles -

is (sulfur-32, oxygen-16) e i
@)49g (b) 24.5 (c) 392 ¢ (d) .0025¢g (e) 98 g

25, Which of the following is not a correctly written
symbol for an eIcment‘7 — .
@ Cu (b) Ca (c) CO (d) Te (e) Na
ANSWERS

13, D 14, /%

21, 1A
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L Questions 1 through 6 refG‘oa&h&nol C.HOH,

a liquid which is useful as an gntlseptlc a solvent,

I (¢} One mole of ethanol includes 2 moles of

grams.

LI

The following equation for this S

because most of the coefficients. havc 1@
Balance the equation on scratch paper
answering questions 2 through 4.

1 C;H;OH +3 02-)2,002 -& H,0

2. How many moles of CQ, are produced when 1.0
mole of ethanol burns? (Assume that CO, and
H O are the only products.)
(a) 0.5
(b) L0
(©) 1.5
(d) 2.0
(e) Impossible to determine from the balanced
equation.

3. When one mole of CoH;OH burns completely,
the volume of O, consumed, measured at stan-
dard temperature and pressure, is

(a) variable (d) 44.8 liters

(b) 7.5 liters (e) 67.2liters
{c) 22.4liters

'~
Once vaporized and ignited, Mﬁ n' rejﬁl¥ ’

)!Se 1n '”
‘h (No

. How many grams of HyO are formeﬁhen on ,*

mole of ethanol burns? o
and a fuel. (a) 3 grams Atomic Welght% ? 4!
(b) 6 grams \Q
R 1. According to the formula, C;HzOH, which of E;; :112 grams ga:ibon 1% g?;‘) N
\*\ the following statements is WRONG?, grams ydrogen ’ f
0 . (e) 54 grams Oxygen 16.0 o
t (a) Ethanol is a compound made up of four
- elements.
LT} {
Y ) (b) Each molecule of ethanol is made upaof nine ’ 3. ‘Z:gfil;nolf th;é%lg:mg statements about this ‘!‘
1Y atoms. make Y/

(a) The weight of the reactants consumed equals

carbon atoms, combined with other elemems-? cobrr, d’he weight of the products formed, within the
(d) One mole of ethanol weighs less than 50 8{ cavi € degree of weighing precision attainable.

ho words
ﬁ Q @ The strugtvku’;l{)rmula of cthaflol could be‘ r Cﬁ'.l" .(
5 8 . oF destro

E\{V _(|:_(|j le .7 fcut'ho (d) The average kinetic energy of the products

(&) No atoms are created or destroyed in the
reaction.
The number of moles of products equals the
number of moles of reactants.

can differ from that of the reactants.
(e) The reaction produces new molecules through
qqr rrangement of atoms.

. the egaporation and the burning of a\nole
of ethanol involve energy. On the basis of Jour “
sults and discussion of Experiment 5,\ghich ¢ ‘)
of the followmg statements is CORR CT‘7
,~we’re looking for the CORRECT ]

er.) \y

(a) Ethanol absorbs a small amount of energy 1n' »~
evaporating, and cvolves a larger amount in ‘.“ 1.
burning. z

(b) Ethanol evolves a small amount of energy in
evaporating, and evolves a larger amount m
burning.

(c) Ethanol absorbs a large amount of energy in \‘fs' ‘
evaporating, and absorbs a larger amount in \‘x
burning,.

(d) Ethanol evolves a small amount of ¢nergy in *"
evaporating, and absorbs a larger amount in
burning SP:

(e) The amount of energy involved in the evapor- 3

ation of ethanol is about the same as thzg Y}
amount involved in its burning. {* >

ANSW&
1.0N

.




10 Cumulative Test 14

Questions 7 through 16 refer to an experiment
similar to Experiment 7. A small piece of calcium
carbonate, CaCOj, reacted with hydrochloric acid
producing carbon dioxide gas, COj;. At 26°C and
756 Torr pressure the volume of wet CO, coillected
was 30.0 ml. The vapor pressure of water at 26°C is
25.2 Torr,

“l)
$
%
i.‘}
>

p 3
T (®
o

W‘ﬁlllllﬂ- T T T T T TN T T T
a -

7. The fraction of the total pressure caused by the
carbon dioxide is

25.2 30.0
@ — (d) 56
1_2 30.0
® 356 © 553
731
() 756

8. If the CO. were dried and again measured at fhe

same pressure of 756 Torr, its volume would be \\'

756

(a) 30.0ml d) 756 — 25 ¥ 30.0ml
25 756 — 25
(b) ﬁ X 300 ml (e) T ¥ 30.0ml
760
(©) 756 — 25 * 30.0 ml

9. The molar volume of carbon dioxide at 26°C and
756 Torr pressure is 24.7 liters, The number of
moles of CO; collected in this experiment is
(@) 1.17 X 10~3 mole (d) 8.57 X 10—* mole

®) 290 X 1072 mole (e} 1.05 X 10_1 mole
(¢) 5.32 X 10™2 mole

Su S"' A - .S
wrpere d

10.

14.

15.

16.

The density of water is usually expressed in which
of the following units?

{a) 1 gram {d) 1 g/mil
(b) 1 ml (e) 1 g/mm
(c) 1 ml/g
. How many significant figures will be in the
quotient of 682 divided by 84.06?
@22 ®3 @4 @7 (@S5
. Calculate the quotient of 6.4 X 10° divided by
1.28 X 1073,
@ 5 x 10® @ 50 x 1072
®) 2 X 107° (e) 5.0 X 10?
(c) 0.5 X 102

. The volume of a gas collected at 27°C and

745 Torr was found to be 3,540 ml. What would
the volume be at STP?

(a) 3,950 ml () 3,100 ml
®) 2,800 ml (e) 4,200 m!
(©) 3,050 m!

A burning candle was used to raise the tem-
perature of 340 & 2.0 g of water. At the con~
clusion of the experiment it was found that
1.42 &+ 0.02 g of the candle had been consumed
and the temperature of the water had been raised
34,0 & 0.4 centigrade degrees, From this in-
formation, calculate the heat of combustion of
the candle.

(a) 8,200 cal/g
(b) 8,200 cal
(c) §200g

{d) 8,200 kcal
(e) 8,200 kcal/g

How many atoms are contained in 3 moles of
acetic acid, CHz;COOH?

(a) 8 X 6.02 X 1023 atoms

(b) 8 atoms

(c) 58 atoms

d) 24 X 6.02 X 10%% atoms

(e) 24 atoms

How many molecules are contained in 66 g of
(b) 3 X 6.02 X 1023
(e) cannot be calculated from this d?%.

ANSW%

carbon dioxide, CO,? ,&
N
(c) 66 X 6.02 X 10%3
.af- b ? Q

(@) 1.5 X 6.02 X 10?3 )
N

@) 0.75 X 6.02 X 1023 \" *

15. Q{ KE %
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Questions 17-19 pertain to the graph below which
was obtained by plotting data for the heating curve
obtained in an experiment similar to Experiment 3.
A pure solid substance was heated over a temperature
range by a constant source of heat which supplied
500 calories per minute to an 18 g sample of the sub-
stance, The temperature of the sample confined in a
test tube was noted every half-minute,

F

(n] D — E = 19.4 min /

//E 0.6 min
/ (poai""

100}

801

Temp (°C)

1 etn
p remints

17. The portion of the graph between B and C repre-

sents the time the substance is:

(a) being warmed as a solid

(b) being warmed as a liquid

(c) being warmed as a gas

(d) changing from solid to liquid at its melting
temperature.

(e) changing from liquid to gas at its boiling
temperature

18, The portion of the graph between C and D repre-
sents the time the substance is:

(a) being warmed as a solid

(b) being warmed as a liquid

{c) being warmed as a gas

(d) changing from solid to liquid at its melting
temperature

(e) changing from liquid to gas\ at its boiling
temperature

19. The heat required to change the sample from
liquid to gas can be determined by making which
one of the following calculations:

(a) 0.36 min X 500 cal/min
() 3.0 min X 500 cal/min
(c¢) 3.6 min X 500 cal/min
(d) 19.4 min X 500 cal/min
() 0.6 min X 500 cal/min

mind. me
I'm )osf )

130mn Dpe should dnl

—-B= 036 min "ml "NJCC &60%‘
o 10 c) 143 +005¢g
e — 22007 Crperionces 5

Cumulative Test 1-4 11

In an investigation similar to Experiment 6, three
equal volumes of gases were collected under the same
conditions of temperature and pr 25°C and
740 Torr. The following data were

“ Y

Weight of bag assembly
(empty) A Q J‘D 0lg
Weight of bag assembly and

Gas A '24.}0 +00lg
Weight of bag assembly '§

Gas B 32+001g
Weight of bag assern.%' a}e

Gas C o-& 23.90 + 0.01g
Volume of bag 300 <+ 0.025 llters

20. The weight of air in tﬁw é
(a) 1.15 £ 0.01g :I:OOSg

() 1.50 = 005¢ (e)180:|:001g
(c) 1.25 +-0.03¢

21. The actual weight of Gas A is , x\,&
(a) 1.68 + 0.07 ¢ (d) 198 +003g

b) 1.33 £ 0.03 ¢ (e) 193+ 007g 50
N

22. If gas A is oxygen, the molecular weight of gas B \
is approximately Qb

@ N2g ) 24g (©) 665 @) d4g (o) 1 )0.'

23. If gas A is oxygen, the molecular weight of gas C
is approximately

(@) 23g (b) 32g (c) 34g @ 9g (o) 1'&\

24, Repeating the same experiment by refilling the
bag with the same gases at the same pressure and
volume but at a temperature 20° higher, the
weights of the gases would be expected to be

(a) léss in all cases

(b) the same in all cases

(c) more in all cases

(d) less in some cases, more in others

(e) changed by the same number of grams in
each case

25. The smallest number that could result from sub-
tracting 24 + 2 from 37 + 3-is
(a) 11 18
(b) 12 (e) 14
(c) B

ANSWERS
17.




12 Cumulative Test 1-4

26. How many milliliters are contained in 3 liters?

(a) 300 d) 30
(b) 3000 (e) 3 x 1072
(c) 0.3
. Retort . .
Lo B Hai 13 you¥

that

Reservoir
of mercury

Questions 27 through 30 refer to an experiment
performed in 1775 by Antoine Lavoisier using ap-
paratus similar to that shown in the diagram. If you
had been present you might have made the following
notes:

* 1. At the beginning the levels of mercury in the jar

and in the reservoir were the same.

2. The surface of the mercury in the jar and reservoir
remained calm and shiny during the entire ex-
periment,

As the mercury at the left was heated, the mer-

cury level in the jar at the right first fell below the

level in the reservoir, then began to rise slowly.

4. A silvery metallic coating formed on the glass
above.the mercury at the left as it was heated, and
slowly spread down the neck of the retort.

. A red, powdery substance formed on the surface
of the hot mercury at the left due to a reaction
with the gas in the retort.

6. After several days of heating no further change
could be observed. The heating was stopped, and

. the mercury level in the jar began to rise again.
7. When the entire apparatus had reached room

temperature, the mercury level in the jar had
risen considerably above the level in the reservoir.

-~ 3.
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m«lr. LMWF
Mo ‘ae Mercury does not react readﬂy ‘with au'

27. Which one of the above statements includes an
interpretation as well as reporting an observation?

(@ 1 ) 6
tb) 3 (e) 7
(@5
28. Which one of these observations may be most

readily explained as involving a phase change?
d) 4
© 7

§+
N

Egﬁgts 1 through 7 are consistent with all
one of the following st??u}ents

&6 EXCEPTION. me ¢

temperature

“'1 .ﬁb‘h e volume of a gas increases when t
ea

d Cmme'ury evapgrates when heated.
YO“' &% Yer ﬁ@mwaﬂy when heal@'h

'y

e} SRR W
(As in vacuum=~ thOJ) /
30. Which of the following variations of this experi- /

ment would probably provide the LEAST amount
of additional information about the behavior of
metals heated in contact with gases?

e decreascs with an mcrease\n

(a) Heat iron filings instead of mercury in the
retort.

(b) Replace the air in the system with carbon
dioxide gas.

(c) Heat the same system for several hours
longer.

(d) Remove the mercury at the left before
heating.

(e) Weigh the mercury at the left beforehand, and ’
weigh the mercury plus the red powder after-

ward. s ',"‘9'-
ANSWERS
26.&- 7. b 4 b 29.;
30, &=
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: Q_, 1. When a plastlc rod is rubbed \ﬂh w%ﬁ fur 6. Which of the following statements concerning the
: 7,’ 23 (a) nothing happens flow of an electric current through a conductor is
! -% \g () the rod gains electrons not true?

pe /\ (¢) the rod loses weight (a) The conductor must have more electrons than
Y] (d) the rod will attract another rod which has protons.

- "\ > been rubbed with fur () Electrons move from one atom to another.
: s ~3 ‘3‘ the ro&l‘soses protons T‘L’“ {d (¢) Electronsareinjected at the negative electrode.
. LTI t C\e&nﬁ\‘ vekr CHMV o n0+ (d) The current flows from the negative to the
‘I L \ When a glass rod is rubbed with silk all of the maWe€ & positive electrode.
-\ _ following answers are true except mﬁ#el—' (¢) The protons are immobile.
I
X g:; :}l'i: 1:::1 I:Slﬁs aeite::c?n: plastic rod Whlc]%em' 3 "7 Which of the statements concer ning a model of a
S been rubbed with fur nuclear atom is not true?
§7 {c) the rod gains protons (a) 1t satisfies all experimental facts concerning
. 'S (@) the rod will attract a pith ball the atom,
o L\. (e) the rod’acquires an electrical charge () The mass is concentrated in the nucleus.
ot Y (¢) All atoms have the same number of units of
k ‘Q &‘3 Which of the following statements is no¢ true? positive charge.
' t\' S (a) A positive electrical charge is attractive. (d) The number of protons in the nucleus is the
- ; (b) The forces between charged objects varies atomic number.
* v inversely with the distance between them. (e) The atom is electrically neutral.
: ky 8 (c) The electrical force between two charged L.
. m..s objects is proportional to 1/d?. 8. All of the statements concerning ions are true
2\ ™ (d) The magnitude of the electrical charges is except
3 e directly proportional to the forces. (a) they always have a net charge
(e) 1t is possible to determine whether or not a (b) they can be formed by losing electrons
J'J £ force is repulsive. (¢) they can either be positive or negative
oLy (d) they can be formed by gaining protons
a é’ ‘{4 l::lectrical charges exert forces on each other (e) they involve energy in their formation
- ecause
.3 pH =3 (a) nature abhors a vacuum 9. If a positively charged ion has 19 protons in its
®42 () like charges repel nucleu_s and a mass 1_1umber of 39 which of the
A & r () unlike charges attract following statements is truc.:?
“w v i (d) all matter is neutral (a) There are 19 neutrons in the nucleus.
- (e) none of these (b) There are 19 electrons around the nucleus.”
LV Ac) There are less than 19 electrons around the
L _Ekﬁ All of the following statements concerning neutral nucleus.
- atoms are true except (d) There are more than I9 electrons around the
(a) they are composed of equal numbers of nucleus.
oppositely charged particles (e) The atomic number is 20.
(b) the protons can easily be removed
(c) friction can dislodge electrons ANSWERS I
?I; :Eey are the nf)rma}:;tate of IT:?tter . . b Nab 3. A " _E:_
e) they can acquire either a positive or negative —
charge 5. =~ &-t 7 _g_- 8. D-
, o LEpC
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hapter Five

. Which of the following statements is not true

12,

13.

14,

concerning an atom of atomic number 14?

(a) It contains 14 protons.
(b) It contains 14 electrons.
(¢) Its mass number is 14.
(d) It may have 14 ncutrons.
(e) Tt may form an ion.

. Which of the following statemel}ts mrfe M j
[

size of an atom is not true?

in the solid phase of an element.
(b\JThe diameter of the nucleus is about 1,/100,000
; diameter of the atom.

W

{a) Its diameter can be approx1mallly ﬁe&ec{mc # (a) They are more energetic than x-rays.

| Iﬁa’f wﬂlﬂﬂlre

"“’;’W.' @Pm S
Py N

e ’5;?
/'/bg/tl'.'ﬂéy/ b E
16, Rac:factlve subsfances have all of the following <
?pro erties except N\
(a) their nuclei spontaneously decompose

« () they may give off helium nuclei
¢) they may give off hydrogen nuclei

’

WS
s
o 0 ":,:: \

]

9 h)
e
(b) They help rid the nucleus of energy. .
(¢) They are of short wave length.

(d) They have an electrical charge.

{e) They are emitted when the nucleus changes in

(d) they may form new elements
¢) they may give off electrons

T3 SR 0““‘3 SRS
Whlch of the following statements conc
gamma rays is not true?

»"’5

Yaa

(e} Size incréqses with i mcreasmg aton*ﬂnp

(.ﬁ 600 the Size 6% ﬁm ME‘ 8. What is nor true concerning the followmg‘s *‘-’
Which of the statements c‘ﬁ ?mng a bSO ™ equation? L X ;

not true? 235U — 23Th + iHe :‘O\T
{a) It is found in the fycleus. 235 %‘q S'
(b) 1t has almost the ideMical mass of a proton. (a) *33U undergoes alpha decay N

(¢) It has no charge.

(d) It was discovered in 1932

(e) It weighs about 10 times
electron.

as much as an

Nuclear stability may be attributable tg all of the

following facts except

(a) the neutrons bind the protons
(b) most nuclei have more neutrons than protens
{c) protons exert a repulsive force on each other
(d) is an unsolved question

{e) the clouds of electrons exert a force on the
nucleus

Which of the statements concerning isotopes of
oxygen is not true?

" (a) They all have the same number of neutrons.

15.

(b) They all have the same number of protons.
(¢) They have different mass numbers, -
(d) They have the same number of electrons.

Atoms of carbon differ from the atoms of every
other element in all ways except

(a) they have chemical behavior different from
atoms of any other element

(b) they have a higher ratio of neutrons to
protons than any other element

{¢) they have a different volume than the atoms
of any other element

{d) neutral atoms have a different number of
electrons than any other element

(e) their nuclei have a different number of protons

,%‘v..
&

(e) One could be designated as oxygen-18. -~ «4
)

(b) iHe represents a helium atom
(¢) 231Th is an isotope of thorlum
(d) 233U has 143 neutrons

f th %

(e) none of these ij 05 q.N\ -‘FC" "
19. What is not true about beta decay? )‘\':"., o
(a) It occurs in stable nuclei. w .;

(b) It causes an increase in number of protons in
nucleus.
(c) It causes a decrease in number of neutrons gp

nucleus

} 0 ‘h
(d) It leads to formation of a new element\ !
(e) The mass numbgr not ?ange & o#(i "\
) Tt leads fo &n«j "
20. Alhof the statements conceﬁmg "ﬁ’clear fis
' ' °§0"‘“
.g_"(a) it ocdws spontaneously in light atoms &'\ :
g *%(b) it occursiq nuclear reactors °
S (¢) it results frdm bombardment of nuclei by
" jeutrons

(d) it causes a chain realhi
(e) energy is released .
A

Cqmbp -n..d' one
Lok s, Coug/
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Directions: Write the answers in the box at the bottom of the 51y
right-hand column. For each question, write the letter ¢y e/ /
that corresponds to the correct answer, v

é

The Periodic Table

m!',r wfﬁL c:?ﬂ;/one

becaos e

1. Which of the following was not a part of
Mendeleev’s periodic law?

5. Select the statement concerning the alkali metals
which is false.

(a) They have one less electron than the closest

+

(a) Elements are arranged according to increasing

/s

hfy LW on

104 €

fj h-born Fhat +

callteoA

2 2€
A

jﬂ)’c’f
and

Stock= v

renson  NOBCE

The tes/
‘//m/v e Co

atomic weight.

(b) Blank space is provided for undiscovered
elements. or Yot st Olf'nfj who Oé‘];' '+

(c) Elements with similar properties are arrange
in columns.

(d) Column of noble gases.

{e) Seven families of elements.

A family of elements can be identified by each of
the following statements excepr

{(a) allelementsin the family have the same atomic
number

(b) elements are arranged in a vertical column

(c) all elements in a family have similar chemical
properties .

(d) all elements in a family have the same number
of valence electrons

(e) families are also called groups

k+ nowt
ents .
Vi a '\_‘J how (d) They are never found free in nature.

noble gas.
(b) They have low melting points.
(¢) They are extremely chemically reactive.

(e) They readily form positive ions.

6. Alkali metals will react to form all of the following
except

(a) with water to form hydrogen and a metallic
hydroxide

(b) with halogens to form an ionic solid

(c) with water to produce energy

(d) with water to form stable ions and hydrogen

(e) with water to form the metallic oxide and
hydrogen

_7. Which of the following statements concerning

) MK cLement  the head of The -Fam‘// halogens is false?

h 5 ch‘l{ re n

3. Sclectﬁié: statement wHich is nor true of a series of
elements.

(a) Elements are arranged in a horizontal row on
the periodic table.

(b) Series are also called periods.

(c) Metallic properties of elements in a series
increase as atomic numbers increase.

(d) A series may contain as many as 18 elements.

(e) The last element in a series is a noble gas.

. Select the statement concerning the noble gases
which is not true.

(a) They combine readily with other elements.

(b) Argon was the first noble gas discovered,

(¢) They have low boiling points.

(d) Helium is used by deep sea divers to prevent
bends.

(e) Argon is used in light bulbs.

15

(a) Their name means salt formers.

(b) They are all gases at room temperature.

{c) They precede the family of noble gases on the
periodic chart.

(d) They all exist as diatomic molecules.

(¢) They have boiling points which decrease as
the atomic numbers increase.

8. Which of the following statements is not true of
iodine? T
(a) Itforms a yellow precipitate with the silver ion.
(b) It is a violet gas at ordinary room tempera-

tures.

(c) It is soluble in alcohol.
(d) It is used to prevent goiter.
(e) It is the least active of the halogens.

"D LA .C WA
5A 6. E E fE
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PERIODIC TABLE q U =R o
1 II nm v A VI VII | s00
3 4 5 6 7 ] 9 10
Li Be . B C N o F Ne
654 | .07 Transition Elements 108 | 1201 | 1401 | 1600 | 190 | 202
11 12 A 13 14 15 16 17 18
Na | Mg Al Si P S Ci Ar
220 | 243 |f \ 270 | 281 | 210 ] 320 | 355 { 399
19 20 21 22 23 24 25 26 27 28 29 30 31 32 23 aa 35 36
K Ca Sc | Ti v Cr |Mn | Fe | Co Ni | Cu Zn | Ga | Ge As | Se Br Kr
ge.1-H%07 | @50 | 479 | 509 | 520 | 549 | 558 | 585 | 587 | 635 | 654 | 697 | 726 | 749 | 790 | 799 | 8348
37 38 39 40 41 42 43 ad 45 a8 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb | Mo | Tc Ru Rh Pd Ag cd in Sn Sb | Te 1 Xe
85.5 a8’.6 88.9 912 92.9 95.9 (93 1077 102 9 1064 10789 itz4 1148 118.7 1218 127.6 1269 131.3
55 56 | §7-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba | see | HF | Ta | W Re | Os Ir Pt | Au | Hg | TI Pb | Bi Po | At | Rn
1328 | 137.3 | Beiow | 1785 | 1809 | 1859 | 1862 [ 1902 | 1522 | 1950 | 197.0 | 2006 | 2044 | 2072 | 2080 | (209 | 210y | 222
87 | 88 | 8o : : : : :
Fr Ra See : i : . .
{223 | (2263 | Below | 4....... PRI SUUUO: frerae :
57 58 59 60 61 62 63 54 66 66 67 68 ) 70 7
La | Ce Pr { Nd |Pm | Sm | Eu { Gd | Tb | Dy | Ho Er | Tm | Yb | Lu
138.9 | 1401 | 1409 | 1442 | (147 | 1504 | 1520 | 1573 | 1589 | 1625 | 1649 | 1673 | 1688 | 1730 | 1750
89 90 91 92 93 94 95 96 97 98 99 | 100 | 101 | 102 | 102
Ac | Th Pa U Np | Pu |Am |[Cm | Bk | Cf Es | Fm | Md | No | Lw
227) |(232.00] (237) | 2380 { (237) | (242) | (243 | (2471 | (249 | 251y | (254 | 253 | 256y | 253) | 257
9. Which of the following statements concerning the 11, Which of the following is not true of chlorine?

halogens is false?

%) They form negative ions.
(b) They form covalent bonds with the alkali
) metals.
“{c) They react with hydrogen at high tempera-
tures.
(d) The names of their ions end in ide.
(e) Their hydrogen compounds are soluble in
water, )

10. Which of the following statements is nof true
concerning the third row elements?

(a) The metallic ¢lements have the lowest atomic
numbers.

(b) The non-metallic elements tend to form
covalent bonds with hydrogen.

(¢) The metallic elements in this row tend to gain
electrons.

(a) It forms a red precipitate with silver ions,

(b) It is used as a bleaching agent.

(c) It is a greenish yellow gas at room tempera-
ture.

(d) It can be produced from sea water.

(e) It is used in swimming pools to kill bacteria

E) Tt mives with, chocolate, fu For

csinte inate (Chs<l )
Which SP ?hea f%ﬁowin%ys%aﬁernnerfts is rgot trug of *

fluorine?

12,

{a) It is the most active of the halogens.

(b) It is used in frosting light bulbs.

(¢) Itsion forms a white precipitate with the silver
ion.

{(d) Itis a gas at ordinary room temperatures.

(e) It is used as an insecticide. :

13. The least reactive family of elements is found in

. (a) Column I {(d) Row 2 ¢
(d) The combining capacities of the elegnents are ®) Column IV (e) Row 3 4 4 +hL |1|
determined by their clectron configieion. e (¢) Column 0 I t 5@(
(¢) The non-metallic elements t tgda?sb VV ,{V\“L\s
negative ions. v\'uﬂ.\ S o{ v y ¢
S’ ”.1’ ‘)u ANBWERS 5€ ]
e, J'\J‘C,'_\ U A 10 C/ ol 12 XN
AT Y °§‘P° o® @g h
P}" ¢ X e s
of )



The following questions are based on the periodic
table on the opposite page.

14, Elements with similar properties are grouped in

{a) a horizontal row

(b) a family

(c) a series

(d) order of decreasing atomic number
(e) none of these

Chapter Six 17

20. The parentheses around the atomic mass num-
bers of many of the heavier elements indicate

(a) elements that are plentiful in the earth’s crust
(b) that these elements are gases at 0°C

(c) isotopes with longest half-lives

{d) elements that form diatomic molecules

{e) non-metallic elements

21. Which of the following ions will nor possess the
same number of electrons as an atom of the noble

t?

15. Which one of the following atoms is the least gas neoil.

chemically reactive? (a; l:da T2

(a) Sodium . E:) CIE

(b) Chlorine ¢t b +3

d) Al

(¢) Argon }. }\ﬂ o":\‘cs S‘i’ \‘3 'X'*’\ﬁe; o ?

(d) Magnesium \.@‘ 3 't,\\. \\ L\d‘ «

(e) Carbon . IOMINIA

X0 o °
16, Which of the following families doeski%rdrggen
most closely resemble?

{a) The noble gases

(b) The halogens

(¢) Column II (alkaline earth metals)
(d) Alkali metals

{e)} None of these

17. Which of the following is nor classed as a metal?
(a) Aluminum(Al)
(b) Cadmium(Cd)
(c) Manganese(Mn)
(d) Silicon(8i)
(e) Gallium(Ga)

18. What information is not generally contained in
each block of the periodic table?

(a) The atomic number

{b) The number of neutrons

{c)} The atomic mass

(d) The symbol of the element

(e) The number of protons in the nucleus

19. The elements are listed in order according to -

(a) alphabetical sequence

(b) their increasing activity

{¢) the number of neutrons in the nucleus
{d) the increasing number of protons

(e) the order of their discovery

AN { ¢
t N
v & W X A e‘»q" Qo‘*‘ X 1"5

Q \\d S

ased on information contained in the periodic
table, which of the following compounds is least
likely to form?

(a) NaCl
(¢) MgO
(d) KBr

{e¢) BeCl,

23, Also based on information from the periodic

table, which of the following compounds is most
likely to form?

(a) MgNe.,
(b) Na(Q
(C) A1203
(d) BaG,
(e) Cal

24, Negative ions are formed from neutral atoms by

which of the following processes?

(a) loss of electrons
(b} loss of protons
(c) gain of protons
(d) gain of neutrons
(e} gain of electrons

ANSWERS
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25.

26.

Chapter Six

Which of the following statements concerning

hydrogen is false?

(2) Hydrogen reacts with the noble gases to form
noble hydrates.

(b) Hydrogen reacts with the halogens to form
the hydrogen halides.

(c) Hydrogen reacts with the alkali metals to
form the metallic hydrides.

(d) A neutral hydrogen atom contains only one
electron and one proton.

(e) The neutral atom of hydrogen may lose its
electron to form the HY ion.

Which of the following statements is noi true
concerning the compound formed from potassium,
K, and chlorine, C1?

(a) The compound will have the formula KCl.

(b) The bonding in the compound will be ionic.

(¢) All of the ions in the compound will have the
same electron arrangement as is found in the
noble gas argon.

(d) Weak bonding in the compound results in a

very unstable compound.

(e) The potassium ions present in the compound
will have 18 electrons.

27. Which of the following statements concerning the

elements in column VII of the periodic table is
true?

~ -«a) They are called the alkali metals.
~.. (b)Y They are all gases at room temperature.

(¢) They are all chemically reactive.

(d) They readily give up electrons to form posi-
tive ions.

(e) Each elément in this column has one more
electron than the noble gas which it precedes.

28. Which of the following statements concerning the
element calcium, Ca, is true?

{a) Calcium is an alkali metal.

(b) Calcium will readily accept two electrons to
form the ion Ca—2.

(¢) Calcium is classified as a non-metal.

(d) A neutra] calcium atom possesses two more
electrons than the necarest noble gas that
precedes it in the periodic table.

(e) Calcium readily forms the diatomic molecule
having the formula Cas,.
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Dlrechons Write the answers in the box at the bottom of the }T 1S .
right-hand column. For each question, write the letter No. ".dd
that corresponds to the correct answer. 'S o.l\1 30 Som. o
1. Which of the following offers positive proof of the 6. Which of the following statements concermng

existence of ato Faraday’s experiments is not true?

(a) The Law of Multiple Proportions O‘\J J( (2) One ampere of current will deposit equal
i 0 numbers of moles of all elem

(¢) The Law ofl Combining Volume -\‘(‘%{‘ (b) Atoms of different elemetits could be
(d) Faraday’s experimg n-electrolysis oY “counted.”
(e) None of these Q \ (¢) Individual electrlc pa rcles wer ca]l
‘ 2' electrons. & AN CUS 5 u\&
s 2. All of the following statements concerning the _f\(\\ﬁ o @ Electric chargesdbane in paéﬁages% u:\\\
law of definite composition are true except G(’ {e) Electric curr articles in motion. P&C'; \lb'-
(a) it formed the basis for the atomic theor
() it was proposed by John Dalton y ’) 7 All of the followin}statements concermng the e? ".‘l'
(c) a compound has a definite composition by,(Q 5 ratio of an electron are true except ”1
weight {a) it was determined by Millikan
(d) compounds always contain equal numbers of p \b(b) it is expressed in coulombs per gr
different atoms } X\ b‘(c) it is determined by the use of a ma

(e) the composition of a compound is indepen- 3" (d) it was calculated by Faraday o®# ﬁ’l"t
dent of how it is pre 6 e} it can be used to determine the mass of an
q\h 3 quug s & clticken ©

(V ome & ! \l electron
3. ich pair of substances best 111ustrates the Law b\L .\ !
of Multiple Proportions? c“. Which of the following statements concerning the

(a) NaCl and ZnCl, qo"" ) mass spectrograph is rot true?

() O, and O3 ¢ N (a) It measures the mass of the electron.

(c) SO; and 50, ™ e (b) It measures the mass of the proton.

{d) H;S0, and H,5:0, ;‘\” (c) It can be used to measure the charge/mass

ratio of ions.

(d) Itindicates the number of existing isotopes of
a gas.

(e) It proved that ionized gases may form more

(a) It was devised to explain the relationship of ) th;n;n gle ion. ’”f_ md J' ‘ﬂg Q’Qy UMJC.

reacting volumes of gases.

(e) None of thesc:F _‘
panTs

Az
4, ich of the statements relating to the atomic
theory is not true?

(b) Matter is composed of molecules. 9. Which of the following statements IS ‘not true of
(¢) It is the basis for the atomic model. the atomic model developed by Thomson?
(d) It is related to Avogadro s hypothesis (a) The atom had uniform density.
(e) N ne of thes Cﬁ a; 'd (b)Y The atom was spherical.
"fﬁ i? ? € WOMNY/ y¢) 1t explained the chemical properties of the
5. Whlch of TRE rdREPME v y s contrr- atom. y As
bution to the atomic theory? (d) It would not deflect alpha particles. (6052 Lf ’%) ot
(a) The Law of Combining Volumes (e) It has now been discard W;fk Toam?
(b) The Law of Multiple Proportions — ' \“ c 92
(¢) Atoms carry afixed charges ANSWERS J
(d) Invention of the spectograph E b }: EB 0
; Ll ) L. £ -
(e) He determined the charge on the nucleus of D E g\
an ato 5. < SN ‘---- P o\\oé
(XY He died  beSore %"T "'J oSt
Smarler so T wedld i 0
have To ‘{’av\’\ 4"_‘51““" o

else he  did. ymég_o Icanml Smol‘m, he did 2




20 Chapter Seven

10, Which of the following statements concerning
Rutherford’s experiments is not true?

(a) He found that the mass of the atom is con-
centrated in the nucleus.

(b) He found that most of the atom is empty
space.

(¢) He found that alpha particles and the nuclei
attract each other.

(d) He showed that different atoms have different
nuclear charges.

(e) He found that most nuclei are heavier than

() HEREL'R blond assistaurt whe
During the'e gﬁrt ysigg'fl wateghyéfsgen?’(r ')‘(;g.e.n .

gas are produced.
2H;0(g) — 2H(g) + Oa(g)

11. The number of moles of electrons required to
reduce sufficient hydrogen ions to produce four
moles of hydrogen gas is

(a) 2 moles
(b) 4 moles
(c) 8 moles
(d) 12 moles
(e) 6 moles

. The number of moles. of oxygen gas produced at
the same time that the four moles of hydrogen is
being produced is

{(a) 2 moles
() 4 moles
(c) 8 moles
(d) 12 moles
{e) 6 moles

The number of electrons needed to reduce 2.16
grams of silver (a.w. = 108) from a solution of
silver nitrate is

(a) 6.02 X 1022 electrons
(h) 12.04 X 1023 electrons
{c) 12.04 X 102! glectrons
(d) 6.02 % 10%! electrons
(&) 12.04 X 1022 electrons

. The number of grams of nicke! metal (a.w. = 59)
which could be dissolved by the electrons in
question 13 is

(a) 6 grams (d) 12 grams

) 06g (e) 1.2 grams

(c) 60 grams

m?rf’sswe;
ahie

N

|
CUTE 1\10? No .«

15. If the mass of an electron is 9.11 X 10~2% grams,
the weight of one mole of electrons is

(a) 6.7 X 10°° grams
() 1.5 X 1075 grams
(c) 1.5 X 105! grams
(d) 5.48 X 10~* grams
(e) 1.1 % 10%7 grams

16. The number of electrons which weigh 1 gram is

(a) 6.7 % 105 electrons
®) 1.5 X 10~5! glectrons
(c) 1.5 X 105! electrons
(d) 5.48 X 10~* electrons
(e) 1.1 X 10%7 electrons

17. The number of electrons necessary to reduce 1.27
grams of copper (a.w. = 63.5) from a solution

of CuSQy, is
(a) 6.02 X 10%? @ 6.02 X 10%!
(b) 24.08 X 10%! (&) 3.01 x 10%!

(¢) 12.04 X 1023

18. In an experiment, 1 mole of electrons passing
through a series of solutions causes 4+ mole of
metal X to be deposited from a solution and %
mole of a different metal, Y, to be deposited from
a second solution. The formulas for the metalllc‘l
ions which were reduced are probably 1 %\.‘

(a) X+3, yt2 . ) X+2, Y+3
®). X*2, Y2 / (¥ (&) none of th %c'o
@ X+, y*e P Ut peceeC o

19. The weight of sodglm which could be obtained
from the electrolysm of 146.3kg of molten mol
M is (Na =23; Cl = 35.5)

(a) 57.5kg , 4, (d) 5,750 g

®) 575 ¢ @ %% () 5750 kg
(c) 575 kg o’ ‘

|

20. In problem 19, the welghfof chlorine gas produced (DFH ﬁ\
is

(a) 88.8 ¢ (d) 8888 g
(b) B8.8 kg (e 44.4%Kg
(c) 8.8 ke
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3 re irections: Write the answers in the boxﬂ Ffé boffom ’6# %ﬂé/
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Pa .C/ e a/ that corresponds to the correct answer.
is 5 et o A 4 f—qf':?q
Pear-q,/ 2 Mo mﬂw ' a/ea.fﬁa,ga.)(c/ nt Speje by
Nitrogen is a gas at a’ternperature above 126°K. Very 6. In which of thefsolid substances is the bonding €/
little energy is required to change nitrogen from solid predominately ionic? 9/
to liquid to gas. Nevertheless, kinetic energies corre- @2 ]l ©8 W3 (@6
sponding to thousands of degrees Kelvin cannot cause
appreciable decomposition of the N molecules.

\

7. According to the data given which of the solid

1. Which forces are holding the nitrogen molecules substances would have the weakest bonds?
together in the liquid formr? @s M4 @7 W2 @6
(a) ionic bonds {d) van der Waals . . .

(b) hydrogen bonds (¢) metallic bonds 8. Which of the compounds is a network solid?
(¢) covalent bonds @sg M1 ©2 @4 @7

2. What forces or bonds are holding the two nitrogen 9. All of the following are forms of carbon except
atoms together? (a) diamond {d) charcoal
(a) ionic bonds (d) metallic bonds (b) lampb.lack () sand
(b) hydrogen bonds (e) van der Waal forces (c) graphite

(c) covalent bonds
10. All of the following are characteristic of metals

Questions 3-8 refer to the information in the following except P
table. (@) ductility @) luster &
(b) permeability (e) conductivity
Substance m.p. (K°) b.p. (K% {¢) malleability

(1; zzf&?g:::zﬁﬁe ;2;3'4 ;33'68 11. Which of the following groups has (1) van der

3) carbon dioxide sublimes at 194.5 Waals forces, (2) hydrogen bonds, and (3)

4) water 273 373 covalent bonds listed in order of increasing
-(5) methane 89 111 energies? 322 )
®6) diamond - above 3800 about 4500 @ 1,2,3 @ 1,3,

7) h.e-lium L 33 4.1 (b) 3, 2, 1 (e) . 1,
‘8) silicon dioxide about 2000  about 2500 © 21,3

3. All of the intermolecular forces of attraction are

12. The compound belo# containing a polyatomic ion
due to van der Waals forces in all of the listed P gapoy

is

substances except (a) CaCl, o AA o h‘
(@) 7 () 2 () 3 @ 5 (e) 6. {b) KBr > j 7 o "
Y o]
(¢) AlLCl, A 5? &
4. Which of the above substances form molecular (d) NaNO; U] ﬂ(' 59 'L
solid(s) made up of polar molecules? (e) None of these 4 )(0 fﬁ'
(a) 4 () 5 (c) 8 @ 2 (e) 7 /\ﬂf\
hvd bond ANSWERS
. 1 i d i = =
5 In wh:’ch of the substances does hydrogen bonding y _D_ ] {_ E s } )
occur?
@7 ®S5 @6 @4 ()3 5. _D_ _4s -1

6. :
. 9. £ 0.1 1,(_@ 12,




32 Chapter Ten

13. Hydrogen bonds play an important part in all
except which one of the following

(a) crystalline structure forms

(b) activity of biological molecules
(¢) solidification of carbon dioxide
(d) structure of proteins

{e) freezing of water

14. Hydrogen bonds could form with each of the
following atoms excep!

(a) S O .(F @ N (e) Cl

15. All of the followin \elements will 'form citions
except | e . i s-‘hf.‘j”.‘.' .’ |
(a) BJI «(b) AP (d) Mg (e) Cr-’__

16, The low melting point exhibited by sulfur can be
attributed to

{a) covalent bonds

(b) low ionization energy
(¢) hydrogen bonding

{d) van der Waal forces

(e) relatively large molecules

17. All of the following statements concerning ionic
solids are true except

(a) they are brittle

{b) they are non-conductors

{c) they have high melting points

(d} they are ductile

{e) they have a definite crystalline structure

The orbital representations below are to be used in
answering questions 18-23. The letters used are rot
the symbols for the elements represented.

2s 2p 2s 2p
H O 00O P ® &0
M 00 S ® QK0
N ® 0

18. The elements which would be expected to form
metallic bonds are

(a) Hand P (d) H only
(b) Pand S (e) P only
(¢) Hand M .

e

19. Which of the elements would be expected to form
a network solid?

(@ Pand N (d) N only
M Pand M (e) H only
(c) M only

20. What combinations of two elements would most
likely form an ionic solid?

(a) Hand S {(d) Sand N
() Hand M (¢) Mand P
{c) Nand P

21. The emperical formula for a compound formed by
the combination of N and S is

(a) NS, (d) NS4
(b) NESS (e) NaSa
(c) NS;

22. Write the emperical formula for a compound
formed by the combination of P and S

(a) PS ) PS5,
() P.S; (e} P.S
() PS;

23. A condition for metallic bonding is
(a) high ionization energy
(b) large atomic number
{c) stability of atom
{d) vacant valence orbitals
(e) high temperature

24. The dissolving of ionic solids in water involves al\
of the following except ‘\
(a) hydration
(b) vaporization
(c) interaction with dipol [ g }*:’
(d) release of energy '}

{e) dissociation

ANSWERS
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Directions: Write the answers in the box at the bottom of the

14 Equilibrium in Chemical Reactions j
'E%'% {‘\ j right-hand column. For each question, write the Ieﬂer‘&
that corresponds to the correct answer, °
I l‘h# aqax‘f.h'n wounld werié ‘e#wf R
fo

1. Which of the owing statements concerning Questions 6-8 refer to the following equation:

equilibrium is not true?

(a) It occurs in all chemiical reactions
(b) It exists between a liquid and its vapor

2 S02(g) + 02(g) = 2 8S03(2) + 45 keal \

(¢) Tt may exist between a gas and a solid . 6. What information concerning the reaction is not
- ion?
(d) It may exist between a liquid and a solid conveyed by t-he above eeluatlon.
(e) It always exists in a closed system @ The reaction inechamsm )
(b) The reaction is exothermic
2. Which of these is not classified as a steady state? (c¢) The system is homogeneous
(a) A Bunsen burner flame (d) two moles of sulfur dioxide react with one
(b) Hoover Dam and the lake behind it mole of oxygen to produce two moles of
(c) Students entering and leaving the cafeteria at sulfur trioxide o
the same rate (e} The system is in equilibrium
(d) A football team and the bench of reserves if
the number of players is constant 7. If the pressure on the reaction is increased iso-

(&) A tea ttle o
(%) O .
3. Which statement concernmg vapor pressure is not
true?

ater boi ?ug on stove

(a) It increases as the temperature of a liquid is
increased

(b) 1t is affected by the atmospheric pressure

(c) It is expressed in Torr

thermally which one of the following will occur?
(a) The reactants will be favored
(b) The temperature will change
The production of SO, will be favored
) The color of the reaction will change
(e) Nothing will happen

(@) A liquid boils when its vapor pressure is 8. If the temperature of the system is increased
exactly one atmosphere (a) the concentration of the reactants would
{e) Alcohol has a higher vapor pressure than decrease
water (b} the equilibrium would not affected
» @ the concentration of the product would
. Which statement concerning a system at equili- decrease
brium i 0 4 1.“
rium Is not true: (d) there would be no color ch ""
(a) Tt is characterized by constancy of macro- (e) none of these d&
scopic properties ) whew  you Ay m
(b) It is at a uniform temperature 9. In which of the followmg does

{(¢) It is an open system

(d) It exists in a saturated solution

(e) Microscopic processes continue to occur
within the system

. A chemical system in equilibrium can be altered
by all of the following except
(a) adding a catalyst
(b) changing the concentrations of the reactants
{c¢) changing the temperaturc
(d) changing the concentration of the products
(e) none of these

55

towards minimum energy favor reactintsie
(@) CO5(g) = COx(s)
@ H:0() = H,0(g)
© H,0(g) = H,00)
(d) 4Fe(s) + 3 O2(g) = 2Fe03(s) + 400 keal

(F\Bhads+ Brains = A'S + B

ANSWERS
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56 Chapter Fourteen

10. In which of the following does the tendency
towards maximum randomness favor products?

(a) COz(g) = CO(s)

Refer to the following information to answer 15-21:"

oxide (gaseous) is form% and the system is at

() H O =2 H;0(g)

(©) HxO(g) &= H.0(), /

(@) 4Fe(s) + 304(g) = 2Fe;03(s) + 400 keal
(e¢) none of these ' N

A

Questions 11-14 refer to the following equilibrium
situation. Gaseous water reacts with carbon monoxide
gas to produce water gas, a mixture of hydrogen gas
and carbon dioxide gas according to the equation
below:

.' s‘g +n0nﬁ ”oftt-lsese N H ) es
— o ] L] - € Wt
5 H10(g) +1CO(g) = Ha(g) +1302(g) + 10keal 16. It is detem;med that the net reaction is
. Py Ex
Five moles of water (g) and four moles of carbon 2NO(g) + Og(g) = INOu(g) + .7

monoxide gas are reacted at a constant temperature of
1000 degrees C. and the reaction reaches equilibrium.
After equilibrium has been established, it is determined
that two moles of carbon dioxide gas are present.

11. The number of moles of carbon monoxide present
at equilibrium is

(a) 0.5 moles (@) 4 moles (d) Adding more of the original oxide
2 moles (e) 5 moles (e) None of these
¢} 3 moles

12. The number of moles of hydrogen gas present at
equilibrium is

equilibrium.

15.

17.

When oxygen gas and a gaseous oxide react, a new 3
o

Using only the information given above, th‘
surest way to increase the number of moles of
product at equilibrium would be

(a) to add a catalyst

(b) to decrease the volume

(c) to increase the temperature

@ to add more of the original oxide

Z“/:' soe ot

Using th1s additional mformat:lon which one, ’
any, of the following would be sure to decrease thé
nitric oxide gas present at equilibrium? s
{a) Adding a catalyst g
@) Decreasing the volume

{c) Increasing the temperature -
Further study shows that 27 kcal of heat is

evolved in the reaction. Using this additional
information which of the following w -?

(a) 1 -mole (d) 4 moles definitely increase the equilibrium concentra
2 moles () 5 moles of the nitrogen dioxide?
(c) 3 moles (a) Adding a catalyst s

13. Determine the numerical value of the equilibrium
constant at 1000°C given the following equilibrium
concentrations:

(b) Increasing the volume

{c) Increasing the temperature
Adding more of the original oxide

{e) None of these

%

e

[CO(g)] = 1.0m/liter  [Ho(g)] = 0.4 m/liter 18. If 15 liters of NO react completely, what volume » o,
[H.0(g)] = 0.4 m/liter  [CO2(g)] = 0.6 m/liter of oxygen at the same temperature and pressure “
would be required? S
(a) 0.4 (@) 30 liters (@) 15 liters
0.6 ®) 75 liters (e) 20 liters "
© 1.0 () 7.5 liters =
) 1.6 . .
(e) cannot be calculated from the given data. 19. The number of moles of nitric oxide nfgded to
produce 92 grams of nitrogen dioxide 14, .
14, If the reaction came to equilibrium at a higher O = 16) in the above reaction is
temperature than 1000°C, which of the following (a) 92 moles ) 4 moles.r %0 k
would be true concerning the value of K? () 1 mole @© 2 moles Q)
(a) It would be greater than at 1000° (c) 44.8 moles w ' ot

It would be less than the value at 1000°C

(©) It-would be thigsame as at 1000°C

{d) More lnf_'prmanon would be necessary in order
to make the caltulation,

(e) Nong of these - -

ANSWERS
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20. Adding an 'mert& to a system at equilibrium
without changing the temperature or volume
would cause which of the following to occur?

{a) No effect on the equilibrium
—~@ Increase the concentration of the product -
(¢) Increase the rates of the forward and reverse
reactions
{d) Increase the concentrations of both reactants
(e) Decrease ‘concentratlon of the oxygen

ing 40 90 wiong.
Addmg a catalyst to the above system at equi-
libriom will do all of the following except

(a) increase the forward reaction rate

(b) increase the reverse reaction rate

(c) add a new reaction path

¢fl) cause an increase in released heat

(e) have no effect on the amount of the product
formed

2.

LeChatelier’s principle pertains to all except
which of the following statements?

@) A catalyst will cause a shift in the equilibrium

(b) Increasing the concentration of one of the
reactants causes a decrease in the concentra-
tion of the other reactant

(c) Increasing the temperature of an exothermic

@ ;eaction caulsis a shift in 'Fhe e-quili:m:ium N ANSWERS
n an equilibrium reaction involving o .
gases, irlqcreasing the pressure favo%s thz ?LD 21. Q 22. A 2‘(5
formation of fewer molecules
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2¥. Determine the equilibrium law relationship for
the following reaction:

N3(g) + 3H:(g) = 2NH;3(g)

[2NH,] e [NH3]2
sLeNTral i
O ey @ NgmT
®) w {e) none of these
[NH 3]2 Fd
[NH3]2. i
© [Ne][Haz)®

24. Determine the equilibrium constant for the follow-
ing reaction: -

FeO(s) + CO(g) = Fe(s) + CO:(g)
[Fe(g)]ICO,(s)]

[FeO][CO]
[FeO][CO]
[Fe]l[CO,].
[CO.]

[CO]
[CO]
[CO,]
{e) None of these

(a) K =
b K =
® K=

d) K =

\ ‘ Tlm éorQG !A?L
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Energy Effects in Chemical Reactions

y\. Directions: Write the answers in the box at the bottom of
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3. Whlch of the following statements does not apply 6. Which statement is ¢ot true ofheats of reaction? 4+
*to the term “heat content”? (a) They are always expressed in Kilocalories. | 7h @
‘3 (a) It is described as stored energy. (b) They are generally called heat of formatiof. b aj "7
. (b) It is the same for all substances. b ' (c) They can be determined experimentally. /& g :‘}?L‘
.l. * (c) Ttisstored during the formation of a substanci{ *“. ) They can be calculated by using a formu e&sngy
(d) It changes during a chemical reaction. 0- \¢, table of reaction heats. ARy

& (© It is symbolized by the 1etter
Q..,@':) the " NOKTH POLE T2

H i(h QV‘-a';("

:\’ 2. Which of the followmg statements is no@%‘;
- V4 Pcerning AH?
C (a) It is the difference between the heat contat
: the products and the heat content of theq‘ J
. | reactants,
. z° 3‘ ) It may be written into the equation.

(¢) If it is negative in value it indicates an endo-
thermic reaction.
(d) It is positive if the reaction consumes heat.

(3 None of these ’powTED ( H€"IB (H)

l"f' otands for
. Which of the following eagtlois 9 d)thermw

(1) 2H,0(g) — 2H4(g) + Ox(g) + 115 keal ~

(2) #N2(g) + 202(2) = NO(g)aH = 21 keal

(3 $Ns(g) + $Ha(g) — NHy(g) + 1l keal

(4) 2NHgs(g) — Na(g) + 3H(g)AH = 22 keal
(5) Nz + 202 + 16.2 kcal — 2NO,

@ 1,2,4 @ 2,4,5

® 1,3 ) 1,2,34,5

(© 1,3,5 ‘

. Which of the following was proposed by Hess?

(a) Calorimetry

(b) Heat of reactions

(¢) Additivity of reaction heats

(d) The use of AH

(¢) Exothermic reactions

i3 ave mokt ‘FM v
. Which of the following statements does not

pertain to calorimetry?

(a) It is used to measure the heat of combustion
of a fuel.

{b) It makes use of insulated material.

{c) It involves a change in water temperature,

(d) It generally involves the use of only small
amounts of water.

() The amount of sample must be measured

accurately.
TCECRAM crAKE Wfﬂ‘!"' ,
whppee  cream N

Y "‘t\e) They can indicate either endothe

\ Q'K*Mthe ws

exothermic reactions.

)
"§ &97—9 refer to the following reacti

. Y C(6) + Os(g) = CO(g) + 94 keal
(II).\CO(S) +{‘g) Ay e ([:02(8) -+ 67.6 kcal
iR

is of the information given in equation
gnd gssuming no change in temperature or
susz one can correctly conclude that

%he rates of the reactions are rapid
the total number of moles of products is the
same as the total number of moles of reactants

{c) the reaction to the right is exothermic

(d) the weights of the products are greater than
the weights of the reactants

(e) there will be an increase in the volume of the
reactants and products taken together as the
reactions proceed

o

N

8. When 112 grams of carbon monoxide are con-
sumed according to equation (II), which of the
following occurs? (C = 12; 0 = 16) .

«p) 0.50 mole of oxygen is consumed

(¥ 1.0 mole of carbon dioxide is produced
&) 67.6 kcal of heat are generated

(@) 2.0 moles of oxygen are consumed

€) 0.25 mole of carbon dioxide is prodyced
5 aneé more g4  Fhe wuori 8-;:!’5

9. On the basis of calculations using equation (I) and
(II), determine in kcal per mole of carbon the
heat produced in the following reaction:

C(s) + $02(g) == CO(g) + __ kcal/mole carbon

(a) 20.6 (d) 161.6
() 264 {e) none of these
(c) 41.2

ANSWERS
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10. Given the two equations: M ¢

Ha(g) + O2(g) = H,02() + 44.84 keal and
H;0:(/) 2 H20() + 302(g) + 23.48 keal

determine AH for the following reaction:
H2(g) + 302(g) — H,0()

(a) 68.32 kcal/mole  (d) —213.6 kcal/mole
(b) —68.32 kcal/mole (e) 89.68 kcal/mole
(c) +21.36 kcal/mole

11. Which statement concerning the Law of Con-

servation of Energy is not true?

(a) It applies to all chemical reactions.

(b) It involves all different forms of energy.
(e) Tt does not apply to nuclear reactions.
(d) It includes potential energy.

J

:

[ite
Eftiee,

o3 Fee)
¢ /'.’h' l

S fH At s

uﬂcansﬂ'{ioﬂﬂ( ?
1. When concentrated sulfuric acid is added to

0 water, heat is liberated. The heat of dilution is

about 18 kcal/mole of H;50, diluted with a
large volume of water. Using the law of additivity
of heat, predict how much heat would be released
if 9.8 grams of sulfuric acid were added to
sufficient water such that all the heat of dilution
would be released. (S = 32; 0 = 16; H = |)
(a) 18 kcal (d) 1.8 kcal

) 9 kcal (e} 98 kcal

(c) 90 kcal

17. The following two reactions represent a method

for producing americium.
(1) 28U + $He - %iPu € _ L2,

(2) *3iPu— *5;Am +

Which of the following are the correct terms fo&_ 3

(e) It involves heat content of substances, © the twé\blanks taken in order: what fyee o
(o€ once oF i1cecremma = 3 bs Jwr'j ) @ oDV, AT e,
. .. . (a) ¢n, _Je (d) _Je, _Je Latmy -
12. Which of thfTollowing is not a macroscopic form o o 4
e~ of ener + ner€ (b) _fe, fHe (e) non

s 1 1 ~ 8
‘:-:\E (a) t energy (d) Kinetic energy (en'f lwdu'/e.sf'e ofl, ofl ( e P
®$ <~ (b)Ahemical energy (e} Potential energy nter vadnQuestions 18-20 refer to the reaction of hydrogen gas %

Temperature ce

SP
o

o¥
mess

d

content of a substance? o

molecules of a substance.
(d) The electrons of the substance possess energy.
(e) Tt deals with the nuclear energy of thg atoms.

L

F

any owe. who

- Which of the following statements c\acernyg a
consistent increase in the temperan{ o$

et

stance is nof true?

Q\O' BN
(a) The substance is gaining po e@&rgy.
(b) The molecular motion within t ubsta%ce * 4
increased. Il:"
(¢) A phase change always occurs. 0 g
(d) The molecules may disintegrate, ~[
(¢) Nuclear reactions may occur.

Cocry efp

How could

-
n

. Which of the following is not true of phase
changes?

(a) They involve changes in kinetic energy.

(b) They involve changes of several kilocalories
per mole.

(¢) They- involve more energy than chemical
changes. :

(d) The gaseous phase has more randomness than
the liquid phase of the substance.

(e) They are involved in nuclear reaction.

sub-
¢ \19.
¢ °
"
;T,fr(
! 5,°ﬂ,je r(e) 21 kcal/mole of water
J

H R
£ ¥

and oxygen gas to form water:

Which statement does not apply to molar heat +heok 2H +0 = 2H.0(g) + 115.6 kcal
o peaty '35 2(8) + O2(g) = 2H,0(g)

2H2(g) + O2(g) = 2H0()) + 136.6 keal

€ (@) Itis a measure of chemical bond energd & Daee a"'“f ve .
(b) It is not affected by temperature. 0 18, ,One mole’ of gaseous water molecules contains

2 (© It concerns the heat content of 6.02 X 1023 /™@ss Jhow much less energy than is stored in one mole

|

A

of hydrogen molecules and % mole of oxygen
molecules?

(a) 57.8 keal (@) 21 keal N

(b) 115.6 keal e) 252.2 keal Fore

(¢) 331.2 keal *'? a lof ﬂ) 8e"J
B BeTwEEP Jr 05€

What is the AH for the for }lél’; o?liquid water
from hydrogen gas and oxygen gas?

(a) 68.3 kcal/mole of water

" (b) —68.3 kcal/mole of water
(¢) —136.6 kcal/mole of water
(d} 136.6 kcal/mole of water

* 20. The energy required to evaporate one mole of
s liquid water would be

(@) 21 kcal
(b) 115.6 kcal
(e) 136.6 kcal

{d) 10.5 kcal
(&) 252.2 kcal

4 -y(a. s o

ANSWERS
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Directions: Write the answers in fh‘€¥§ c;‘
right-hand column. For each question, write the letter
that corresponds to the correct answer.

1. Which statement concerning radicals is not true?

(a) They consist of two or more atoms.

(b) They have an electrical charge,

(c) They exist as independent structures.

(d) Their valence orbitals are not complete.

(e) The ammonium radical has a positive charge.

»

Which of the following statements concemning
chemical formulas is not correct?

(a) The element with the negative valence is
written last.

(b) Parentheses are used to indicate a single
element used more than once.

(c) The net charge on the compound must equal
Zero,

(d) Valence charges must be balanced.

(e) The valence of an element may be determined
if a formula containing it is known.

3. The correct formula for mercurous nitrate is

(a) Hg(NOy). (d) Hg(NO3),
(b) HgaNO, (e) Hgs(NO3),
(©) HgNO -

4, The correct name for Na,SQ; is
(a) sodium sulfide
(b) sodium sulfite
(c) sodium sulfate
(d) sodium sulfur trioxide
ne of th
B Dol aiol§
5. Which of the followmg statements concermng
valence is not true? \

(a) It represents the number of electrons used in
bonding.

(b) It is the combining capacity of an atom.

(c) A positive ion has an excess of electrons.

(d) A negative ion is indicated by a minus sign.

(e) All elements of the alkaline earths have the

Sam% Kh'§/‘+ Dn _}/AP '(oth ‘lﬁb"

MnO,

6. In the equation 2KClO4 —3xkal + 30,,
KCIO; is A
(a) the coefficient
(b) the catalyst
(c) the reactant

(Str URLE ACE )(c) amphoteric

() the product
(e) none of these

@) cracding - 4P
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Questions 7-10 relate to the foﬂdc;wxng exp&ﬁé’ﬁ ' a\/
A zinc strip weighing 16.82 &+ .01 g is placed in aaa
solution of silver nitrate and allowed to stand over-
night. Next day the silvery deposit is collected, dried

and weighed, as is the zinc strip. The weight of silver
produced is 2,70 4 .02 g and the zinc strip after the
reaction weighs 16.00 &= .01 g. (zinc = 65 g/mole;
silver = 108 g/mole)

3¢
pénadlc

abfe \9"—-

on 1}

e boﬁom o? the

inenf g-

S\

7. The number of moles of zinc which reacted is

(a) 0.13 moles (d) 0.03 moles
(b) 0.33 moles (e) 0.05 moles
{¢) 0.013 moles

8. The number of moles of silver produced is

(a) 0.10 moles (d) 0.03 moles

(b) 0,30 moles 0.025 moles
(©) 0.01 moles & ;“’;‘-‘“‘f}.‘fi{, sffaﬁnij

rig, RN 32% e re  wWas-

9. Ther%ag(ﬁon taking pl ac“é {J h: Fhere 5

. hep@
zinc + silver nitrate' (acqueous) yields

silver + zinc nitrate. From / et ’L.I
the data in the experiment described above, the
coefficients for the above substances in order of
appearance are:

(a) 1,L,1,1
®) 1,2,1,2
© 1,2,2,1

W 2,1,1,2
(e} 2,3,3,2

10, The particles in the decanted solution consist
mainly of

(a) zinc and silver ions

(b) silver ions and nitrate ions .

(c) zinc ions only

(d) nitrate ions only -

{(e) zinc ions and nitrate 1ons

®reyected  Aroms™

Elements which generally have common valences
of 42 and +3 are called

(d) metalloids
(¢) transition elements grk

NEA
3

(a) noble elements
(b) alkaline earths

ANSWERS

x D
5 & 6
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N

Nitrogen combines with hydrogen to form ammonia
gas. Questions 12-15 refer to this reaction.

12. The correct equation for the reaction is

(a) N(g) + 4H(g) — NHu(g)
() 2N(g) + 4H(g) — 2NH.(g) '
() Nafg)+ 3Hz(g) — 2NH(g)
(d) 2N(g) + 3H3(g) — 2NHs(g)

(¢) None of these

13. The number of moles of ammonia formed from
one mole of nitrogen is

@3 M2 @©W@1 W4 @5

14. The number of grams of hydrogen needed to
produce six moles of ammoniais (H = 1; N = 14)

@é mI18 ()12 (@24 (e) 20

15. The volume of nitrogen needed to produce 15
liters of ammonia is

{a) 15 liters (d) 2214 liters
(b) 30 liters (&) 7.5 liters
(¢) 45 liters

Questions 16-18 pertain to the reaction in which
ammonia gas and oxygen gas react and form water ’
vapor and nitrogen dioxide.

16. The correctly balanced equation for the reaction is

(a) 2NH 4(g) + 80(g) — 4H,0(g) + 2NO2(g)

) 2NHj(g) + 80(g) — 6H0(g) + 2NO(g)

(c) NH,(g) + 602:(g) — 4H:0(g) + NOa(g)
Ad) 2NH;(g) + §02(8) — 3Hz0(g) + NO(g)

“ (&) 2NHa(g) + 102(3) — 3H,0(g) + 2NO(

17. After the reaction of 350 liters of ammonia with
350 liters of oxygen is completed, the gas that
remains unreacted is

{a) 50 liters of ammonia
(b) 100 liters of ammonia
{c) 150 liters of ammonia
(d) 150 liters of oxygen

LR
20. Which statement is not true concerning equation -

writing?

(a) The reactants are written on the left.

(b) Atoms are conserved.

(c) Correct formulas for the products are written
on the right.

(d) The equation can be balanced by changing the
subscripts of the formulas,

alanc J}uatlon represents a chemical
Hons

eaction
bumBAETUDEATS AN W\'l‘"t Yhern ﬂsi/j
21. Lead nitrate reacts with sodium iodide to form
sodium nitrate and lead iodide, which is insoluble
in water. Which of the following is the most
accurate equation for the reaction?

(a) PH(NO3); + 2Nal — Pbla(s) +- 2I~I_ar\~1(33w

(b) Pbt2 4 2NO;~ + 2Nat 4 21~ .
— Pbly(s) + 2Nat + 2NO;~

(¢} Pbt2(ag) + 2I(ag) — Pbl;

(d) 2Na™ 4 2NO3 — 2NaNO, ‘

(E?) 52(1:103)2 + NaI o P%(:gq_tsljaNd(\)%J o D"

. 7! o
80.5gr Fmetal 1c"sod1urnmrei::(‘t'{"t}Jﬂ w&‘t.e orm hpo"

hydrogen gas and sodium hydroxide. (sodium = 23; sy
oxygen = 16; hydrogen = 1) T

o

22, The correct balanced equatxon for the reactio VL
Wha
described above is
ever
() 2Na + 2H,0 — 2NaOH + H(g)
G 2

N2+ 2H,0— Na,0 F Ho
(@ 2NTF2HO—2NaOH +2H

23. The number of moles of water required for the
above reaction is

@?:2 22w @35 W5 @7

24, The volume of hydrogen produced in the above
reaction is

50 liters, of -
&} ovgh wgee"‘” 4/ *'I.‘,,‘: a es, (a) 4.8 liters (d) 78.4 liters

18, The number of mol"s %? he gas completely
consumed in the reaction is

{a) 9 moles of ammonia
() 7 moles of oxygen
(¢) 2 moles of ammonia
(d) 15.5 moles of oxygen
(e} 31 moles of oxygen

Students
19. Which of the following elemsemts is nof multivalent?
@) FreJ (@ Crad

® £ (e} Hg 43« cheu,
(C JMMJ *) 27 /rnuHrPfe
(j) what$

() Helpll ?

(b) 39.2 liters {e) none of these
{c) 22.4 liters

25. The halogens generally have a valence number of

@ +7 ®+5 @ +1 @ -1 () 2

ANSWERS '
12..C s 6 14 /6 15. _
e 7@ w19

) 20, ). %;Q\ 2. {5 N
;(g 25.p_
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26. Which of the following does not relate to stoi-

29. Which of the following is nos associated with a
chiometry?

chemical] change?
(a) Several reactions are involved.

(b) The reaction is completes

{c) There is a limiting reactant. N
(d) It makes use of the mole method.)

{e) Adequate amounts of reactant are requir b ' (e) Identical arrangements of atoms in products
(f) Blonde, female chemistry shudents

and reactan
Ja.wo'
27. Which of the following statements concerning the L .
contact process for making sulfuric acid is not 30. The rate of a chemical reaction in solution can
true? , be affected by all of the following except

(a) Itis less costly than the lead chamber process./ (@) a catalyst
{b) It produces very pure and concentrated acid. (b) a change in pressure

(a) Color change

(b) Formation of a precipitate
(c) Change in temperature
(d) Formation of a gas

(c) It involves the use of a solid catalyst.— -

(d} It involves the burning of sulfur to form sul-
fur dioxide.

{e) It involves the dissolving of sulfur trioxide

m T sulfl'.l’r;c.?s“ orJ-nou um'ra.ﬂ:
Pund wedev your AM en sink.

28. The alkali metals have a valence number of

@ —1 M +1 @ -2 @ +2 () +3

(c) a change in temperature

(d) change in concentration
(5) blonde, Semale chomisi shucloets

ANSWERS

(e) none of these
K< 2 Q;) 2{
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Directions: Write the answers in the box at the
right-hand column. For each question, write the letter
that corresponds to the correct answer,

1. An acid solution would have which of the follow-
ing properties?
(a) It would turn litmus blue
(b) The solution would have a sour taste
(¢) The solution would have a pH of 12
(d) The solution would feel slippery
(e) The solution would turn pink with phenol-

F? phthalemﬁkpj Bre ‘W info reaJ

Eslat

. Which of the following properties would be
characteristic of both solutions of strong acids and
solutions of strong bases? '

(a) They are good conductors of electricity

(b) They would turn litmus red '

(¢) The solutions would have a pH of 7

(d) The solutions would react with zinc to produce

7. The [H™] of a 0.1 .M solution of a weak acid

L thes

Hom ¢
unc€ [
0 ek -
o oabin e
Sk A% g @y
o wt . eot? ,
6. ’I'he [OH™] of the nitric ac1¥ olution is* g 0““":'
@ 1% 1077 M @ 5 x 10714 1€ m
®2X107'M (€ 2 X 1071* M
€ 5X 107" M b‘\b

HF“".“
is found to be 8.2 X 10~2 M, The value of the ".d

€ equilibrium constant is ‘H .‘"

@) 8.2 X 1079 @) 164 X 10~% Ho*
(h) 6.7 X 10~ {e) none of these
(c) 6.7 X 107° Tkt ) ‘-’

. 11.2 grams of potassium hydroxide is dissolved to ﬂd\
make one liter of solution (potassium = 39,
oxygen = 16). The molar concentration of the 60"
solution is o

hydrogen gas @ 01M @ 002 M ul‘.\
(e} The solutions would have a bitter taste M) 02 M (e 20M Q“'ﬂ
(XY o moleculax o © 001 M Yo
3. Which of the following statements concerning ) " 2
electrolytes is not true? 9. The [OH "] in the solution in question 8 is o 'S
(a) Acetic acid is a strong electrolyte (@) 0.1 M @) 0.02 M ’i
(b) Dissociation of hydrogen chloride gas in b) 02 M (e) 20M oL
water forms a strong electrolyte © 001 M .""'
(©) An electrolyte in solution will conduct an . L . . M
electric current 10. The [H*] in the solution in question 8 is:
(d) Pure water is a very weak electrolyte @1xX107"M @5%X107"M
(e) A solution of sodium hydroxide is a strong M 2X 107 M (e) 2 X 1071t M

lectrolyte

they are .5'0“‘;'*'[\:!1“’5

) +h rolate & o

4. Which of the following concerning pure water is
not true?

(a) The water contains three species
®) X, = 1.00 X 107
(¢} Pure water readily conducts an electric current
(d) The [H1]in pure water is 1.00 X 1077 M
(¢) Adding additional hydrogen ‘ions decreases
the concentration of the OH™
T it containg soveral pmicrobe  SPEC e
5. In a 0.2 M nitric acid solution, the hydrogen ion

it

1.

(€ 5 X107 M o
Which of the following statements is not true of
bases?

(a) Their formulas always contain the hydroxide
ion

(b) They can counteract the properties of acids -

(c¢) They have a slippery fecling

(d) Sodium carbonate will form a basic solution

(e) They can react with hydrogen ions to form

t'lerﬁ'uys eef 4 e botlom of whe5

concentration is

(@ 1 X 1072 M @1 X107 M
() 2 X 1072 M @ 2X 107 M
) 4X107'M

65
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66 Chapter Sixteen

12. Which of the following is colorless in an acid
-golution?

(a) methyl orange
(b) phenolphthalein
(¢) methyl red

. (d) alizarin yellow
(e) omth

ol blue \\

” bl

arol naturef ” b onde
i reaction between solutions of nitric acid and
' s@dium hydroxide which of the following is not
true?
(a) Evaporation would leave a salt
(b) A precipitate would form
(¢) Dissociation
(d) Neutralization
(e) The solution is a Fonductor

14, Which of the following is characteristic of an acid
solution?

(@) turns litmus blue  (d) slippery feel
(b) tastes bitter (e) pH =3

(c) contains OH™ ion (£) it "xk;u g#

15. When solutions of barium hydroxide and sulfuric
acid are combined, a white precipitate is formed
and the electrical conductivity decreases. Which
of the following statements concerning this
reaction is not true?

(a) The white precipitate is barium sulfate
(b) Most of the hydrogen ions are used up
(¢) A molecular solid is formed
(d) Water is one of the products

(e) A neutraliz tlon reaction has reqd
) e clec «-Jh 'ﬁscx; increases

16, The pH of a solution in which the [OH™] is
1.0 X 1074 s

@ —4 ® +4 (© +7 @ —10 () +10

17. The strongest acid in the following list is the one-
with K4 equal to:
(@) 1.3 X 102
(M) 6.7 X 1075
(¢) 5.7 x 10710

) 4.4 X 107
(e) 1.8 X 10718

18. Which of the following does not pertain to the
Brensted-Lowry theory of acids and bases?

(@) It involves the transfer of hydrogen ions
<(b) It involves the transfer of hydroxide ions
(¢) Water may act as an acid
~{d) It may involve the use of the hydronium ion
(e) It is generally more useful than the original
concepts of acids and bases

whe needs hon ? .
19. Acetic acid dissociates according to the equation

CH3COOH = H(ag) + CH3CO0(aq)

If sodium acetate is added to the acid which of the
following will occur?

(a) Nothing will happen

(b) The acetate ion concentration will decrease
(c) The hydrogen ion concentration will decrease
{d)} A precipitate will form

{e) More acetic acid will ioni
. em wleer wifl -Iﬁulo-p on Mic beakler
20. What volume of 0.04 M HCI is needed to ¢om-

pletely react with 200 ml of 0.01 M LiOH?

(a) 100 ml (d) 50m]

(b) 200 ml (e) 500 ml

(¢} 150 m} #) yes
ANSWE

M.B 17 1.0 10 &
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Directions: Write the answers in the box at the bottom of the ¥ g + a_roma_
right-hand column. For each question, write the letter rut

that corresponds to the correct answer. m7 ms { is "'er\
’

§

. So S o /. /C. o
/ Which of the following statements is not true of 5. Which of the followlwlyz s@yctural
coal and coal products? formulag? Q’ /

(a) Coal gas is an important by-product in the (a) They help explainclhe@'er efties of
production of coke compounds

(b) Hard coal is sometimes called bituminous (b) They depend on the molecular formula of thg

{c) Peat is an early stage in the formation of coal compound

(d) Coke is produced by the destructive distilla- (c) Compounds having the same

tion of coal

formula but different structureg#are called
(e) The volatile products of destructive distilia- ;

tion of coal are used in producing many (d) Th¥xare extremely impopsdnt to chemists
organic compounds {e) They argasily detergafhed
2. Which of the following does not apply to natural 6. Which of the follgh®
gas and petroleum? urated hydro

(a) Ethane is the most abundant constituent of
natural gas

(b) Gasoline is a mixture of several hydrocarbons

(c) Lead tetra-ethyl may improve .the burning
qualities of gasoline

{d) Catalytic cracking is used to increase the yielé
of pasoline from crude oil

(e) The odor of cooking gas is due to added

ost characteristic type of reaction
fving these compounds is addition

impurities 7. Whie
p carbogs?
3. Which of the following would be classed as an @ T
organic compound? ®) —?—Eﬂ ; t completel
-yt not [+ 1
(a) Ca(HCO3), @) CH;COOH © ungersct)ood —
(b) CO, (e} H:CO3

(c) KCN the hydrogen atoms in benzgne

’ (e) Benzene forms the basis for
substances

4, The formula for para-dichlorobenzene

sented by
@ Cl @ <l / Which of T
cl polymers is not true?
@ {a) The properties of plastics may be conirg
Cl the chemist
merization is used to form complex

o (e ]

Cl (¢) A mbnymer is generally an unsaturated

ympound
(d) Nylon is a) derivative of polyecthylene

© Cl (e) Dacron isja condensation polymer

ANSWERS

et 2 A 3D 4+ R
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86 Chapter Twenty Three

Questions 9-17 refer to the following structural
formulas.

10.

11.

12,

13.

H H H H

(D H—-(‘Z——(|3—H (2) \C=C/
H H H/ \H
H H H H

) Cl—(‘:—(f:—~H @ H—-—(l?—(IZ—OH

Ct H H H
0O H H H
) H—élz—céH © H‘(:f—é—H
0 ca a
HHOH H o
) H—-—(ll—cll—(HD—(lZ—H (®) H—cl:—c’//
. b o
F H H H
©) c1—4|2—c1 (10) H—é—(ll——(ll——H
¢ Ok oft oh
H o

[ 7
(1) —C—C  H
N
H O—{l}—H
H

. The compound represented by formula number 4

is

(a) a secondary alcohol
(b) acetic acid

(c) methyl hydroxide

(d) methyl alcohol
(e) ethanol

The compound in formula 5 is

(d) a ketone
(e} an acid

(a) an alcohol
(b} an aldehyde
(c) an ether

Which of the compounds may be used as a
refrigerant?

(a) 6 () 10 ©?9 ) 8§ ) 7

Glyeerol is represented by formula number

@4 MmO @11 @5 @38

The compound containing a carboxyl group is
(@) 11 b)8 ()4 @10 ()5

14,

15.

16.

18.

19.

Formula number 3 is

(a) 1,1,dichloromethane
(b) 1,2 dickloroethane
(c) dichloromethane
(d) 1,2, dichloromethane
(e} 1,1,dichloroethane

The formula containing the ketone functional
group is number

@5 ®M7 @8 @1l ()10

The formula for a compound methyl acetate is
represented by number
(a) 11 (b) 8 ©10

@s (@7

. The compound produced by an addition reaction

is

@l ®mII0 ()9 ) 6 (e) 4
Which of the following statements concerning

esters is not true?

(a) They may be referred to as acid derivatives

(b) They correspond to an inorganic salt

(¢) Sulfuric acid may be used as a catalyst in their
preparation

(d) They are all synthetics \

(e} They be used as mex penswc 1;:1"22 ¢ "F ejt‘j

(X ske “slrenks * e

Which of the following is not a true statement?

(a) Oxidation is an important reaction in forming
organic compounds

(b) Many organic compounds are derived from
hydrocarbons

(¢} Carbon monoxide and water are formed when
hydrocarbons are burned

(d) Amines are related to ammonia

(e} Amides are found in proteins

. Which of the following statements is false?

(a) Formaldehyde can be prepared by placing
heated copper in methyl alcohol

(b} 2-butanol is more reactive than 1-butanol

{c) Cyclohexene is a saturated cyclic compound

(d) Ethyl alcohol will reduce a solution of

KMHO.;
(e} There are four alcohols having the formula
C4H90H m
ANSWERS
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21,

22.

23,

Which of the following does nor apply to saturated
hydrocarbons?

(a) They contain only carbon and hydrogen

(b) They contain only single bonds

(c) Alkanes are relatively active saturated hydro-
carbons

(d) Ethyl alcohol is derived from ethane

(e) Combustion is the most important simple
reaction of these compounds

The empirical formula for a compound containing
209, hydrogen and 809, carbon is (carbon = 12)

(a) C,H, @ C:H;
(b) CH, (e) CoHyp
(c) CH;

If the molecular weight of the compound in
problem 22 is found to be 45, its correct molecular
formula is

(a) C,Hj, (d) CsH;,
(b) C3Hyq (e) C,Hyo
{c) C3H9

1y
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24. Which of the following is not true of organic
compounds?

(a) Many carbon compounds contain hydrogen
() All compounds of carbon are classed as
organic
(c) Carbon atoms may form long chains
(d) Carbon atoms have four valence electrons
(e} They may have a cyclic structure
) ey qre health wits
/‘. 'hich t%e following statements is not true?
(a) Proteins are polyamides formed by poly-
merization
(b) Amides are decomposed by acids
(c¢) There are many “matural” amino acids
(d) Living organisms synthesize enzymes
(eS Plants contain only one kind of protein

(¥) Al oF rHEM

ANSWERS L

21, _C_ 22, _’. 23, __C_’_ 24, b_






