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6 Test 21 Test on Chapter 6 

fJ/fI!J,ns, Write all answers in the spaces provided. 

~ J:~I~~S . 
1. MNP,"", DEF specifies,..J:~sPlJloence~ point E is paired with 

point _'_. 'I\.'~ /~~ .. :'"_:;:~.'-""'-
K~T. ~~. 

2. In 6RST, the angle included between sides SR an(1§T is .-"-... 

3. If t~o angles of a 6 are- congruent, the 6 is a(n) ~ ~. . 

4. Angles and sides of two figures that are paired unde'1i t,*pondence are 
called _,_ parts of the two figures. .: ."'/~ • 

5. If 6DEF ~ 6MNP, then DF ~ ...!L 

oAf ~6~ 
Questions 6 through 10, Refer to the 
adiacent plane figure. 

A 

6. If CE ~ EB, then AE is a(n) _, of 6ABC. 

7. If CD .1. AB, then CD is a(n) _, of 6ABC. 

8. If Ll ~ L2, then AE_'_ LCAB . . _. 

c .~. ~ 

B 

9. If no two sides of 6ABC are congruent, then 6ABC is a(n) ._'_ triangle. 

10. Name two &, excluding 6ABC, that have LB as one angle. 

Questions 11 through 15: Write 
the abbreviation for a con­
gruenc~ theorem, corollary, or 
postulate that can be' used 

to prove 6ABC ~ 60EF. 

C F 

D~ 
A B D E 

11. AC ~ DF; CB ~?; AB ~ DE 

12. ; AB~ DE; LA ~ LD 

13. AC ~ DF; LA ~ LD; LB ~ LE 

14. AC ~ DF; CB .~ FE; LC ~ LF 

15. LC and LF are rt. A; AB ~ DE; CB ~ FE 

43 

ANSWERS 

I ..... . N ........... (3) 

2 •. L:J . ., ... (3) 

3 .. 1 S.QCf::.~g'.s. .. (3)· 

4.CDrxeS·fQhJJ6·(3) 

-
5 ..... Mf. .(3) 

13 ... ilA5 ........... (4) 

14 ... ft5JL...(4) 
IS •.... 11 L .. ...... (4) 



16. Supply the reasons in the proof shown. 

Given: AC ~ BC 
Ll ~ L2 

To Prove: L3 ~ L4 

STATEMENT 

a. AC ~ BC; LI ~ L2 

b. AD ~ BD 

c. DC:::::: DC 

d. 6ADC~ 6BDC 

e. L3 ~ L4 

17. Write a proof. 

Given: MN II RS; PN = PR 

To Prove: 6PNM ~ 6PRS 

STATEMENT 

(!) 7W 1/ /{S) 1irJ = r R. 
® LIJ~ tlf-. .; L 5 ~ LM 

(l)JPNH IV k.,fR5 

18. Write a proof. 

PROOF 

Given: AC ~ AD; BC "" BD 

To Prove: CX ~ DX 

PROOF 

c 

p 

REASON (15) 

c 

(20) 

.. ~ 

" 

44 
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/1./'1 . \ "Sf:' I fl!J~Cl-) e 
24 erG . ~ . ~qk ~[~ ~'). 6r [or1' I ). 

~ Aspects of Biochemistry \i\. ~.)(V~\'~\ ~\:(~7;O' 1.('.5 ~( I('..~t 
",,,- ~'t-~ \ ~ J') \" i" jI', l k V\ t- t1' 

,\I'J.'I \ . \~. ~(~\\ "'~\ t~' i l~ ~t (0 " OV 7 1)( 
,IV> ')<1'-1· ... , .. ') tI' ir,ctions: Write the answers in the box at the bottom of the aVl v-US( d~,D L 
~ " l ~ \\. ~jI l.A 'I" right-hand column. For each question, write the letter f h ... ~ ~ t' \.. .J.a 

t t ~(I" cJ'" t at correspon 5 to t e correct answer. ~... ,..,-o oe ... ·....~.'t"" h d h~ I ./1 .... 

(~) xo' """,, c,fo; ,. ~~ II 

I. Which of the following compounds is 
importance to the biochemist? 

(a) alcohols (d) protein 

of least 7. Which of the following statements concerning 
~glucose is not true? 

'- L-f (a) It is used by yeast cells in fermentation of 
o 0 ~\~ sugar (b) sugar (e) fats J 

(e) starch ~ biOI! U ') i)~~~ (b) It can be broken down by the muscles 
-~ )t:.;," (e) Stearic acid may be produced by the breaking 
~ 'r ",.,"J down of glucose 2. The emperical formula for sugar is 

(a) CH 20 2 (d) C 2H.0 2 

(b) C 2H 20 2 (e) C 6H 220 11 ' 

<f-~~~(d) Enzymes are necessary for the breaking down 
• ~ ~ I\~ of glucose in the body 

(e) CH 20 (l)/JO SJ(H .eclr~ "1 t 1) (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 
aldehyde group +-~'J I' to metabolism? 

(b) Fructose is a ketone type of sugar ~me, ~~(tJ., __ WI Water and carbon dioxide are the products of 
(e) Sucrose IS a dlsacchande 15 4err (b t OilJ.. 7' I,the normal OXidatIOn of glucose 
(d) Sources of sugar are extremely limited ""~~e1 do v.(J,) Fermentation of glucose in the absence of 
(e) Hydrolysis occurs in an acid solution of sugar +0 l' oxygen provides materials for the process of 

4. Which of the following statements is not true of 
starches? 

(a) They are mixtures of glucose polymers 
(b) Their solubility depends on the length of the' 

polymers 
./ (e) The starch polymers are formed by conden-

sation 
(d) Cereals are the main source of starch in our 

diet 
(e) Cellulose is a disaccharide of great molecular 

weight >ee -\\"() e<Xn InM e ~ fIT 
l'YIoie(<.Ile5 ( 

5. Which of the following statements doe~/not ref~r e J.-
to fats? ,..u ,.;\ vJ~,I_ feU {Io,\t ",fl,.,J()') 

ru, rt: f· I .Y IDr- l { L \ 
(a) They are esters L-I) -'5JS 11( (Sf' ::100 'J"- ... ' . 
(b) Oils are made up o( several kind 0 '. 

digestion 
(e) Some energy is stored in the body for 

emergency use 
(d) Acetic acid and carbon dioxide are produced 

by the oxidation of pyruvic acid 
(e) The "burning" of sugar and its ultimate use 

) 
in the body is a complex cyclic reaction 

(t A file'" +.,..." of .... "' .. b.l,s'" 
9. Which of the following statements does not apply 

to photosynthesis? 

(a) Chlorophyll is a catalyst in this process 
~. (b) Carbohydrates are synthesized from carbon 

dioxide and water 
.{<:) Energy for this process comes from the sun 

'(d) Photosynthesis is an exothermic reaction 
(e) Chlorophyll is a complex ion containing 

combined with glycerol AI' ,).WS , 
(e) The acids from which fats are fo ed ma~~ 1- \ 

contain as many as 16 or 18 carbon toms ¥' 0 
(d) Alkaline hydrolysis of fats is calle saponi-

(f! :raf~k~~+rl-'11 \,iI ... 6" Pr"t"",. 
Which of the following would not be considered 
an enzyme? 

(a) glucose 
(b) ptyalin 
(e) insulin 

(d) lysozyme 
fication ---

(e) Fats have a definite boiling point 

6. One of the most impor~nt sources of energy for 
living creatures is " 
(a) peanut butter ~ (d) fructose 
(b) glucose ~ .... ()(e) olive ?il 

(e) cel~lose ~ :~1f) wH~t s '" 
~ ~'\ _~' LI ~t' ,''' " 

,s ~ I: (r i+l."r{ ?7 89 
~1t(.,..1 7 
)i;., ~ ~ Clh j vJ "-j .. , 

C 2. __ ._ 

6·X, 
10. _.~. 

(e) alcohol dehydro­
genase 

(.f) ja.I::>,,;~e 51,,;,{C 

3.D. 
c 7. ___ , 
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11. Which of the following accounts for the difference 
between cellulose and water soluble starches? 

16. Which of the following is not trut'of b!ocnemlt:!rl 
reactions? 

(a) They exist as isomers of different geometry , , (a) Some drugs inhibit enzyme activity in bacteria 
(b) They contain different monomers (b) Sulfanilamide is used in treating bacterial 
(c) They exist as ring structures infections 
(d) They contain different numbers of hydroxide (c) Most synthetic drugs are inorganic com-

groups pounds 
(e) They form long chains by condensatiqn ,J tI" (d) A false substrate can be made to predominate 

(·0 /'IN) ,Iv.,,") K"''"J !h..f! aNe +ttlt-<? ,0' ""~.- in a enzyme reaction 
12. Which of the following is not true of enzymes c~o" 'f'I,1 (e) The enzymes contain a niche into which the 

(a) They are composed of fat molecules 0>/ ~"1'~ ( ) substrate fits and reacts", 't 
. • /1 t -r ,'tjh+ No...!C"C\.. r('",-<.1-t ... ~ 6i'l- rQI~TC<L 

Ub) They are called blOlog[cal catalysts I~ " 17 Wh' h f hell' Id b' I d d ' 
L (e) Their molecules are relatively large in co b'": i'?l? h [C dO \ebo ~W[~g w~u not e inC u e In 

- parison to the substance on which they act ih"1l' ' ' . e stu y 0 lOe emlstry . 
. (dd) Th b t h' h t ' (a) The study of living plants V e su s ance on w [C an enzyme ac s [s 

called a substrate (b) The study of living animals 
(c) The refining of iron ore f::,'3VlOvSY <j:) Most enzymes will catalyze only ~rtain 

reactIOns ,I (U'" c) \ It) 'mdp~ ,kif'! <Ofo/'f lr«ror5 , ., 

Questions 13 and 14 refer to the following equation: 

catalyst 
6CO,(g) + 6H ,0(1) + energy ----+ 

C6H 1,06 + 60,(g) 
ji/!JO 

C ~ 12 
o ~ 16 

13. If 0,03% of the molecules 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 

15. 

(a) 4.5 X 10- 1 liters (d) 2,7 liters 
(b) 45 liters (e) 270 liters 
(c) 27liters 

Which of the following is not necessarily closely 
associated with the study of biochemistry? 

(aj photosynthesis 
,(b) oxidation of fructose 
(c) catalytic action of enzymes 
(d) the ionic nature of the bonds in sodium 

chloride -I 0 YU ~ '" 
(e) saponification of fats It,s 

,hi"'" .,0"" \ 5'ovNIi75 •• f/ (.ilI-e. 
So ~ fO'(, . 0'0; '-' D5¥ '. 

f\~~~ ~ ~~o'" i)cJ o? c) ~ ( () ~ 
....,.,. C· n C /=:I ~I ' 

s.o.f"·"r ~8<"'~ 

(d) The study of catalysts 0 +hiJ f; 

~~ ~he stjudy o~ mo!ecu(lar strllctur i he " 5;1-
rr) lnt 5 "of.j 0' gil,) kf' jlHt5 ':J efl?5 wf'r-

18. Which of the following is not true of starches and 
sugars? 

(a) They are called carbohydrates 
(b) They are esters 
(cj Their emperical formulas are CH ,0 
(d) They are polysaccharides 
(e) They contain long chains of rings 

19. A simple sugar has a molecular weight of 240, Its 
molecular formula is ( 

(;J~w I 
(a) CBH 220

" 
wh"f (d) C8H ,60 8 

(b) C 6 H,80 9 J,e} IIJ- I (e) C7H[407 \ 
( ) C H 0 I(~ tA, ??;» _, _ ... /1m L 
c 6 " 6 (d"" ",,'1"- ' , ' . ' I ".' ~o 

J tJ 1.'1\.,:_0\. t:< (<l;'YI pic ... t-e(l\ 5 11:J<{Jo. '", 
20. Which of the follofMlff"would be a good source ~~ 

8IOg!!f-? fOf eye "",eryj ~ t~~ 
(a) peanut butter) (d) cellul,ose ~ 
(b) spinach <! (e) liver e 
(c) potatoes (il Jr.c oet''''''' (PI( 

/1 r 12. __ 0_ 

C 16. ___ _ 

C 20. ___ _ 

13.0- !AE-
18. _6 L 17. ___ _ 
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1 From Questions to Knowledge 

I. 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 

2. Which of the following are conditions that milt/e, 
in making a scientific observation 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. 

3. TAe freezing point temperature of a substance 

~ is the same as its melting point temperature 
(b) is always below O°C 
(c) is usually higher than its melting point 
(d) is equal to the boiling point temperature of 

that substance 
(e) none of these 

4. 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 allOflogy 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 

5. When put in water, cobalt chloride paper Cel"rf' 
(a) is not affected (d) turns pink 
(b) turns colorless (e) none of these 
(c) turns blue) 

1 

6. Limewater turns cloudy in the presence of 

(a) oxygen (d) nitrogen 
(b) hydro~n (e) none of these 
(c) carbon dioxide 

7. If something is described as macroscopic, it is 

(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 
'"""(d) carbon dioxide and hydrogen 

(e) none of these 

9. 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 (.,.) none of these 

10. 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 
(c) organization of observations 
(d) drawing of logical conclusions 
(e) none of these 

ANSWERS 

1. 1) __ 

-fo@,-

6fIf 
2. _E 
6._~ 

10. __ C-
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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 (a) 0-250C 
when you continue to apply heat to a substance (b) In excess of 100°C 
which is already at its melting point temperature? .. 50-1000C 

(a) The temperature of the substance continues ~) 25-50°C 
to go up. (e) None of these 

.. The substance Iiquifies, but the temperature 
~ remains constant until the entire substance 

has melted. 
(c) 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 
points of alcohol are considerably lower than those of 
water. Questions 12-17 refer to the following grJtph 
which represents the warming behavi~ of tlf'fr-
alcohol mixture.. t.. \.. "tile • ,'tC 

'i"'~~ cY": ,r" 

• Time -+- ,$ 

Which segmentCs) of the graph represent the following: 

12. The boiling of alcohol? 

(a) (b) (c) (d) (e) 

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

(a) (b) (c) (d) (e) 

14. The boiling of water? 

(a) (b) (c) (d) (e) 

15. The warming of liquid water and gaseous alcohol? 

(a) (b) (c) (d) (e) 

~t-H 
16. The warming of gaseous water and gaseous 

alcohol? 

(a) (b) (c) (d) Ce) 

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

(8) interpretation 
(b) observation / 
• obliteration 
'tI) organization 
(e) analysis 

19. Which of the following is not 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 tern· 
perature. 

€) Iron has a higher melting point than does 
copper. 

(d) Tin has a higher melting point than does 
. candle wax. 

~e), A hotter flame can be produced by a bunsen 
S sJe. , burner than by a candle . 

20. 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 
Ce) is higher than the freezing point temperature 

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

source of heat o none of these 

NSWERS ~., 6 fr0.. 12 ..... 

15 .. c-,. 16.E. 
13 .. A. 
1t-=B 

l<! 
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Measurement,~nd CO"",,*, \ +4 L I,~~ S, f/t.,.kj 
~ ft/~r51 

(&'. lli~.~ ~t Diredions: Write the answers in the .... at the beft f ~ l~ .. r _, 
right·hand column. For eoch question, write e V,;.F:. tiS • 
that corresponds to the correct answer. ,.. t 

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

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

2. Which of the following is a unit of length in the 
metric system? 

(IJ centimeter 
(b) milligram 
(c) liter 

(d) cubic centimeter 6J 
(e) none of these , 

3. The major advantage in using the metric system 
of measurement lies in the fact that 

Q 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 (d) 1/1000 of a meter 
(b) 1/10 of a meter (e) none of these 
o 1000 meters 

5. A milliliter is equivalent to 

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

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

(a) degree (d) centigrade 
(b) kilogram (e) none of these 
(c) calorie 

7. The product of 4.6 X 12.62 will contain how 
many significant figures? 

(a) 3 (b) 4 (c) 5 (d) I (e) none of these 

3 

8. The expression I!.t indicates 4/1 11.~,.[1'J ~";-ft 
(a) temperature in degrees Celsius 
(b) calories 
(c) temperature change 
(d) time consumed 
(e) none of these 

9. 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 

,;, 
10. ~:~ is the maximum value that 86:.~ ± .4 can 

(d) 8~W (a) 865.4 
(b) 869.8 
(c) 861.8 

(e) none of these 

11. The number ~526 expressed in exponential nota­
tion is 

(a) 8.526 X 103 

(b) 85.26 X 10 2 

(c) 0.8526 X 104 

(d) 8.5 X 10-3 

(e) 852.6 X 10-2 

12. Expressed in exponential notation, the quotient of 
1.2 X .004 Id be 

30 wou 

(a) 1.6 
(b) 

(c) '11"'1'" 
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~ I' -I"'" 'y\l,.r '" yo 
13. WhicH of the following is used to determine the 

density of a substance? 

(a) a barometer 
(b) a calorimeter 
(c) ratio of weight to volume 
(d) ratio of area to weight 
(e) none of these I , , ..• 

14\ ttI.II" ,"lIli';"'''''' ...... .., 

14. Volume is measured in which of the follow nlJ J. 
. ? ,Wi'\ 

umts. l ~ ~ 
(a) temperature .",.' O. A. \ 
(b) milliliters 50 0- 'of "Il."t, 
(c) degrees .. ~ .. '" 
(d) calories ~ ~ C. .I. " 
(e) kilometers .". cF 

(I" ~ 
0-

15. Which of the following is equivalent to 

17. The amount of heat required to raise thetem­
perature of 10 grams of water 5 degrees centigrade 
is 

(a) determined by the formula w ~ q X At 
(b) determined by the formula q ~ w X At 
(c) about 50 calories 
(d) precisely 500 kilocalories 
(e) none of these 

8. What is the uncertainty in the product of 
250 ± 3 X 45 ± 5? 

(a) ±2770 (d) ± 1385 
(b) ±9880 (e) none of these 
(c) ±1265 

9. Which of the following is the product of 
(4 X 104) X (5.4 X 10-7) expressed in exponen­
tial notation? 

(a) 2.16 X 10" 
(b) 2.16 X 10-11 

(c) 21.6 X 103 

(d) 2.16 X 103 

(e) 2.16 X 10-2 

20. The difference between 18.6 ± .2 and 2.92 ± .02 
has an uncertainty of , 

(a) 0.2 (b) 2.2 (c) 0.18 (d) 0.22 (:f, 0.Q2~ C> 
c.~", l 

A~Wf[_ ~~-~-2~~~~~-
17. ____ 18. _ 19. ____ 20._ 

\.~ "lO ~dPiJn .... \U~\" .. 
. "fl • "\ ,,., ~ ~ ~I :r 



1. Pressure is defined as 

(a) energy per unit volume 
(b) weight per unit volume 
~ push per unit volume 
CI' force per unit area 
(e) energy per unit area 

2. An instrument used to measure gas pressure is a 

(a) calorimeter (d) speedometer 
(b) thermometer (e) hygrometer 
(c) barometer 

3. Gas pressure may be expressed in all of the 
following units except 

(a) Torr (d) mm of mercury 
(b) atmospheres (e) grams per ml 
(c) Ibs. per square inch -ttl'~~~ J. 

4. When two quantities are said to vary inversely it 
means that 

(a) if one increases the other increases 
(b) if one decreases the other increases 
(c) if one increases the other remains the same 
(d) as the quantities vary, their product changes 
(e) as the quantities vary their sum remains the 

same 

5. Which statement about two equal volumes of 
gases having the same temperature and pressure 
is not true? -

(a) They contain the same number of molecules. 
(b) They weigh the same. 
(c) They are buoyed up by the same amount of air. 
(d) They displace the same volume of air. 
(e) They displace the same volume of water. 

6. The volume of a gas is not affected by 

(a) number of molecules 
(b) temperature 
(c) pressure 
(d) kinds of molecules 
(e) none of these 

5 

. 

7. If 586 ml of a gas is heated from 20°C to 4O"C 
(pressure and number of molecules constant) the 0 
resulting volume would be 0 
(a) 1172 3.1l- . (d) 1758 ml (7~ 
(b) 293 ml 0 626 ml r 
(c) 7383 ml 

8. The partial pressure exerted by each individu U· 
gas in a mixture of gases is ) 0 
(a) the sum of the individual gas pressures J7 
(b) the product of the individual gas pressures f1 
(c) is the difference between the individual pres- ) 

sures . 
(d) the difference between the total pressure and 

the pressure exerted by the other gases 
(e) none of these 

9. 700 ml of a gas at 740 Torr pressure will occupy 
what volume at a pressure of 1400 Torr? 

tD 370 ml (d) 500 ml 
(b) 740 ml (e) 185 ml 
(c) 350ml 760,_?:!!-.,;; 

/'106 
10. All of the statements concerning a mole are true 

except 

(a) it is the number of molecules in 32 grams of 
oxygen gas 

(b) it is used only for gases 
(c) it contains 6.02 X !O23 particles 
(d) it contains Avogadro's number of particles 
(e) it is the number of atoms in one gram of 

hydrogen gas 

11. All of the following gases are diatomic except 

(a) fluorine (d) oxygen 
(b) nitrogen (e) chlorine 
(c) argon \ 

, ;-

ANSWERS 

;f;...,6 _ C - 4._6 2. ____ 3._~ 
5.b_ 0 >(.t 8. J2-6. _. __ . 

J(C-- IO • .,B 11. _ 
I 

• .. I 



6 Chapter Three 

(;1.( ..-,," m~""'j "f j T r J 
51ofTol TC'5 t Pf1P,c'R; ! 
sQ. ... c .. shc. '7tc:a.e.4"j Pes~ / 

12. Charles' Law concerns fllllllit p,..1 "t ~/:-"8. If one Ii r of a gas at STP weighs 4.8 grams, its 

~
J'''"J IL.k t.a P.i,,1( .IIwJ 

(a) pressure and volu (tem~Mur't!nJ'''IfA1. oS!" ( molecul weight is 
ber of molecules co tant) p""'J ... (a) 48 ams (d) 1.2 grams 

(e) 24 grams (b) volumeandnumbero olecules(temperature ;"7",, (b) 67 grams 

@) 
and pressure constant) tfJ I 7.5 grams ;;l,:l.. '-/ X '7, '2 ::0 

(e volume and temperature (pressure and number 
of molecules constant) 19. The number of moles of oxygen gas contained in 

(d) number of molecules and temperature (pr~ a 50 liter cylinder at 100 atm pressure and O°C is 
sure and volume constant) "() ',:> '.J t" (a) 22.3 moles (d) 0.223 moles 

(e) none of these ~ " ," 0> 223 moles (e) 230 moles 
(e) 2230moles SO~ • M" = J L 

13. Boyle's Law concerns rVo <. 
(a) pressure and volume (number of molecules 

and temperature constant) 
(b) partial pressure of gases 
(e) 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) 

14. Which statement concerning a mole of ammonia 
(NH3) gas at STP is not true? 

7,,0 
20. The discovery of the baromete/~1'al'tTiliuted to 

(a) Robert Boyle (d) TorriceIIi 
(b) Jacques CharIes (e) Lavoisier 
(e) Lord Kelvin 

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

(a) Jacques CharIes 
OI) Amedeo Avogadro 
(tl Robert Boyle 

(d) Lord Kelvin 
(e) Torricelli 

(a) It occupies a volume of 22.4 liters. 
(b) It weighs 28 grams. 

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

5--\L (a) Lord Centigrade (d) Jacques Charles 
*':'~". (b) Lord Kelvinc:a.-k... (e) Amedeo Avogadro (e) It contains 6.02 X 1023 molecules. 

(d) It has a temperature of O°c. ' 
(e) It has a pressure of 760 Torr. 

\I...~~t~(e) Robert BO~t. '!..s ,,,,11, ·C •• r;" ,:S .y! 
~. The concept of absolute temperature was de­

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

(a) It is the lowest possible temperature. UO:3 ~ 
(b) It is zero on the Kelvin thermometer. ' Ya 
(e) It is equal to - 273°C. , 0 6t I 
(d) It is the temperature at which gas moleCules 
., have no kinetic energy . 

• It is sometimes called Celsi~Sfemperatur~ 
,0060 1~' .00)11"" 

16. During an experiment a student collects hydrogen 
over water and determines that 3 X 10-3 moles 
of hydrogen and 9 X 10-5 moles of gaseous water 
are present. The total pressure is 740 Torr. The 
partial pressure of the hydrogen is 

A 718 Torr (d) 810 Torr 
~ 760 Torr (e) 185 Torr 
(e) 780Torr 

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 I atm. The volume of the 
cylinder is now 

(a) 5 liters 
(b) 12.5 liters: 
(e) 0.5 liters 

(d) 10 liters 
(e) I liter 

(a) Lord Kelvin 
(b) Lord Centigrade 
tc}l TorriceIIi 

(d) Boyle 
(e) Charles 

24. Who determined the number of particles in amole? 

(a) Lavoisier (d) Lord Kelvin 
(b) Avogadro (e) Robert Boyle 
(e) Celsius 

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

(a) 760 Torr Hg and OaK 
(b) I atm and 25°C 
(e) 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 
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I. The factor which changes in a phase change is 

(a) atomic structure (d) chemical composition 
(b) atomic weight (e) temperature 
(c) kinetic energy 

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 

(a) elements (d) particles 
(b) molecules (e) mixtures 
(c) compounds 

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

(a) mixtures (d) atoms 
(b) elements (e) particles 
(c) compounds 

5. A gas will condense when 

(a) it is heated 
(b) its volume is increased 
(c) its pressure is decreased 
(d) it is sufficiently cooled 
(e) its molecules become smaller 
(-f) )0 IJ '>CGn~ it en 0 v j "-

6. A substance which can readily be separated into 
its constituent parts must be 

(a) an element (d) a compound 
(b) a mixture (e) a molecule 
(c) a pure substance 

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

(a) the symbols of the atoms 
(b) the numbers of atoms 
(c) the kinds of atoms 
(d) the arrangement of the atoms 
(e) one mole .L 
<f) OU. _ ... 

7 

9. 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 

10. 4 Fe + 3 O 2 --->2 Fe2 0 3 represents 

(a) a chemical formula 
(b) a balanced equation 
(c) chemical equilibrium 
(d) a phase change 
(e) none of these 

II. A chemical equation represents all 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) relation@between molecules 

12. Phosphorus, P4, burns in air to form the oxide, 
P 40, o. The balanced equation for the reaction is 

(a) P4 + 10 0 ---> P40 '0 
(b) P4 + 5 O 2 ---> P40 '0 
(c) 4P + 10 0 ---> P40 '0 
(d) P4 + 5 O 2 ---> 2P.0 ,O 
(e) none of these 

3.Jl 
7.D_ 
l1.lr 

C 4. ___ _ 

a·V 
12.jj 

t-I f 11- ,-



8 Chapter Four 

Questions 13-16 pertain to the following reaction: 

C.H10(g)+ ¥ O2 ->~ CO 2 (g) + 5 H 20(g) 

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

(a) 39 (b) 9 (c) 19 (d) 27 (e) 16 

14. The number of moles of carbon dioxide produced 
is 

(d) 6.5 (a) 4 
(b) 12 (e) 16 X 6.02 X 1023 
(c) 4 X 6.02 X 1023 

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

(a) 52 (b) 13 (c) 26 (d) 6.5 (e) 27 

16. If four moles of butane, C.H 10, are burned 
the number of moles of oxygen necessary for the 
reaction is 

(a) 52 (b) 13 (c) 6.5 (d) 4 (e) 26 

17. The number of moles of water produced in tile' 
burning of four moles of butane is ,. 

(a) 4 (b) 5 (c) 10 (d) 20 (e) 15 

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

(a) 16 (b) 70.4 (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 

Cd) r.500/~t'1 tPhosplafc 
~ , 

/ 

1 

-I-lI1aj h~SI(j1'Y,l; (,*&IV~ 
.</ C u plsu~ o.",,j{2., 

@~ /( ~CL 
+- Fez P03 

.3, Il .f3r 

t/: ~2 1/ SOy 

'--- --

20. All of1he following are pure compounds except 

(a) sugar (d) limestone 
(b) seawater (e) hydrochloric acid 
(c) table salt 

21. None of the following are compounds except 
(a) gl s (d) dry ice 
(b) steel (e) bronze 
(c ) seawater 

22. Which of the following do not form diatomic 
molecules? 

(a) hydrogen and chlorine 
(b) flourine 
(c) nitrogen ,--
(d) hydrogen and oxygen, 
(e) bromine 

/ 

23. The number of moles in 51 grams of ammonia 'is ' 
(nitrogen 14, hydrogen I) 

(a) 3 (II) 3.4 (c) 6.8 (d) 765 (e) 867 

24. The nwnber of grams.Q(suifuric acid in 0.25 moles s 
is (sulfur-32, oxygen-16)---' -**'~ __ ""'"~---< 

(a) 49 g (b) 24.5 (c) 392 g (d) ,0025 g (e) 98 g 

25. Which of the following is not a correctly written 
symbol for an element? / 

(a) Cu (b) Ca '(c) CO (d) Te (e) Na 

ANSWERS 

13,1} 14. -& 15 .. -[, 16, t [) 
::~ ~1: ::N ::6 Ii 

L-25_,_---_-__ ~ ___________ ~~~~ 

'So ~.,.~ 



-',I -... :.., .... v ~ ~''''''O'D';'+ WA"t' 
. ~'(AME __ ~_~~ __ ' ___ ' ___ m'm'_'ct,_ CL~SSQ'~_'_ DATE :i~'1.sJ~ l;~~'ts'~t 

''''I,,''''~''O~IOUS!y k,I\O""'" AS ~. ~.,., ..- f)'If'.,. ~~; "t, 
· b E+,.e I ~~O' bnair\,1 4 J ~ 6 k,,'''''''' t" 't.U J:.,,'1 • 
.f:!'P.Umulative T pters - fal,,"')~. Jt.'j t""'~~IA. ~ 

~'L \:.J".f1L. W'-e"e." ,.""." '-. 
y.c, ~DireCfiootl~i.te the answers in the box at the bott6l'ii of the ~ 1""'1 

I. ~~,,~ A CfIit".r ~. ri91!1'-l~d column. For each question, write the .,.J.. I, .. ~ .'( 
" ~ "'" ,,'- 'letter that corresponds to the correct onswer. J ~CfW" .. ~ 

9~_ ~ oW.. ~. 
QHestions I through 6 rert,.<o~hanol, C 2H 50H, 4. How many grams of H 20 are formeJwhen o~ + 
a liquid which is useful as an Clntiseptic, a solvent, mole of ethanol burns? it . ~ 
and a fuel. (a) 3 grams Atomic Weight~ "f. ~ 

(b) 6 grams '/'I 
(c) 18 grams Carbon 12.0'l.~ ~ 

~ 1. According to the formula, C 2H 50H, which of (d) 36 grams Hydrogen 1.0 \"~':\: 
..... ... the following statements is WRONGV-___ -. 
L'"1"' 0 '" (e) 54 grams Oxygen 16.0,.', 
.... ~1-- (a) Ethanol is a compound made up of four r 
sa:: - elements. . ~ W,l-oli. 5. Which of the following statements about this .. ( 
~ ~] (b) Each molecule of ethanol IS made up of mne J t" RONG? ,_ ~. eac IOn I . ~J 

"" atoms. .... "'til; _ , 
:E J) (c) One mole of ethanol includes 2 moles of (a) The weight of the reactants consumed equals 

:t: carbon atoms, combined with other elements.'? C',""~~he weight of th~ produ~t~ forme~, within the 
· t"'\ (d) One mole of ethanol weighs less than 50~tC"'''Sc. degree of welghmg precIsion attamable: 
~ ~ grams. t\ 0 wo",(,. .,.~ No ~toms are created or destroyed m the 

• \.l.~ '" (e) ~ stru~ormula of ethanol could bee ... ~J..~ I reactIOn. 
~ 1"" ~ ~ ~~ , .......- '(c} The number of moles of products equals the 
~ t- -.l. h) ".., H H • 0'" "~S+t01~ number of moles of reactants. 
~ V\ ~J 15. ~ ~ I I I", """" reM"'. (d) The average kinetic energy of the products st ~ ~ -C-C-O-H lit. .J '( can differ from that of the reactants. 

U \I : +=.£: JC -- k ~ 'N 7 ~ t. IV. (e) The reaction produces new molecules through 
~ '-1 ..... ~ • - 'J 'C:f: ~ oS W" Q C ,,«.,{; rrangement of atoms. 
~ Once vaporized ~d ignited, e~.t~BnI rw~ •. . 
'1 The following equation for this "'~os I Die f'~' the e~aporatlOn and the burnmg ?f a Ii J. 

because most of the coefficients have ~ jjjll!itt~ ,'A of ethanol mvolve energy. On t~e basIs of ~ur ~,' 
,~ Balance the equation on scratch paper ';'e in"'c suits and discussion of Expen.ment 5, ch ~ t 
nJ answering questions 2 through 4. ... • .;.: ~ of tile followmg statements IS CORR CT? ~ ~ 

~ ~ ..., ~ ~ ."".(No " we're looking for the CORRECT fro ~) 
~ 1 C 2H 50H +.,J02..,....C02 ~ H 20 er.) ., .. ~ 'vi" . 
-$: (a) Ethanol absorbs a small amount of energy in,J- .. 

evaporating, and evolves a larger amount in'$tYt 2' 
~ 2. How many moles of CO 2 are produced when LO burning. .., .. 
"> - mole of ethanol burns? (Assume that CO 2 and h I I II f . :.w' 
t (b) Et ano evo ves a sma amount 0 energy m 1-

H 

H 20 are the only products.) . d I I . 
evaporatmg, an evo ves a arger amount m"""C. 

(a) 0.5 burning. ( .. ~.c. 
(b) LO (c) Ethanol absorbs a large amount of energy in """\ 
(c) L5 evaporating, and absorbs a larger amount in ,,'tC. 
(d) 2.0 burning. ,~,: 
(e) Impossible to determine from the balanced (d) Ethanol evolves a small amount of energy in ~ . .:. 

equation. evaporating, and absorbs a larger amount in .~., 

3. When one mole of C 2H 50H burns completely, 
the volume of O 2 consumed, measured at stan­
dard temperature and pressure, is 

(a) variable (d) 44.8 liters 
(b) 7.5 liters (e) 67.2liters 
(c) 22.4 liters 

9 

burning. L "'i.t' 
(e) The amount of energy involved in the evapor- > ~ )c' 

ation of ethanol is about the same a& th~ ~ ~ 
amount involved in its burning. 7 ,.0( 

.--------------, ~ 

I '~A J2 ,f- .~ I 
. ~f2- .~ , 



10 Cumulative Test 1-4 

Questions 7 through 16 refer to an experiment 
similar to Experiment 7. A small piece of calcium 
carbonate, CaCO 3, reacted with hydrochloric acid 
producing carbon dioxide gas, CO 2 • At 26°C and 
756 Torr pressure the volume of wet CO2 collected 
was 30.0 m!. The vapor pressure of water at 26°C is 

.M .. ~~ 25.2 Torr. tA" ,.. , 
...,. ttM'l~L ..,. .. " I jill, ;.... rI'$ 0 
~,c..'" ~. 

.Jc. • ,,1. 

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

25.2 (d) 30.0 
(~ 30 756 

j,5.2 
(b) 756 

30.0 
(c) 25.2 

731 
(c) 756 

•• If the CO 2 were dried and again measlU"ed at the 
same pressure of 756 Torr, its volume would be'.'-

(a) 30.0 ml 
756 

(d) 756 _ 25 X 30.0 ml 

25 
(b) 756 X 30.0 ml 

756 - 25 
(e) 756 X 30.0 ml 

760 
(c) 756 _ 25 X 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 2 collected in this experiment is 

(a) 1.17 X 10-3 mole (d) 8.57 X 10-4 mole 
(b) 2.90 X 10-2 mole (e) 1.05 X 10- 1 mole 
(c) 5.32 X 10-2 mole , f~ 

S'" ~r (j.. .--­
~ ".JI>.l 

~ ~t"l J 
r 

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

(a) I gram 
(b) I ml 
(c) I ml/g 

(d) I g/ml 
(e) I g/mm 

11. How many significant figures will be in the 
quotient of 682 divided by 84.06? 

(a) 2 (b) 3 (c) 4 (d) 7 (e) 5 

12. Calculate the quotient of 6.4 X 106 divided by 
1.28 X 10-3 • 

(a) 5 X 103 

(b) 2 X 10-9 

(c) 0.5 X 103 

(d) 5.0 X 10-3 

(e) 5.0 X 109 

13. The volume of a gas collected at 2?DC and 
745 Torr was found to be 3,540 m!. What would 
the volume be at STP? 

(a) 3,950 ml 
(b) 2,800 ml 
(c) 3,050.ru 

(d) 3,100 ml 
(e) 4,2ooml 

14. A burning candle was used to raise the tem­
perature of 340 ± 2.0 g of water. At the con· 
clusion o~ 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) 8,200 g 

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

15. How many atoms are contained in 3 moles of 
acetic acid, CH 3COOH? 

(a) 8 X 6.02 X 1023 atoms 
(b) 8 atoms 
(c) 58 atoms 
(d) 24 X 6.02 X 1023 atoms 
(e) 24 atoms 

16. How many molecules are contained in 66 g of ~~ 
carbon dioxide, CO 2? ~ ,~ Ir. 
(a) 1.5 X 6.02 X 1023 ~ ~ ~ 
(b) 3 X 6.02 X 1023 • ~ ,..~~. 
(c) 66 X 6.02 X 1023 ~.~ () 
(d) 0.75 X 6.02 X 1023 X I'J)~ '.)-
(e) cannot be calculated from this d1lt~. 

ANSWn,. 

~~U 

11.19-
15. ____ . 



Questions \7-19 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 

100 

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 PrJe re" . .I250 C and 
740 Torr. The following data were ecte1iO 
Weight of bag assembly <;i; o('w. )( .. 

(empty) '-, ~t2 rI'o.OI g 
Weight of bag assembly and.' ~ '<.,. 

Gas A ;;.~~O ± om g 
Weight of bag assembly t .I 

Gas B tt-;~32 ± 0.01 g 
Weight of bag assem.J\, a)f' .. ~ 

Gas C Q' ~ ~ 23.90 ± 0.01 g 
Volume of bag ~ 1;300 ± 0.025 liters 

.... f' v>~. / ("'111'~ 20. The weight of air in t inflated ba ~O ,='(1 
'-""",,-~3 6 m· ",,~L h\ C. (a) 1.15 ± 0.01 g . ± 0.05 g ~ , 

. ~" .. , W S.". (b) 1.50 ± 0.05 g (e) 1.80 ± 0.01 g \l. 
/ ... "' r' _ .:\ (e) 1.25 ± 0.03 g f 

l"tWl"'\lH'~' . ~l-
21. The actual weight of Gas A is ':"l-t.1A 

c - 3.0 min ~"t. S,.,Je/ ~'7 (a) 1.68 ± 0.07 g (d) 1.98 ± 0.03 g~'--\'V' 
A - B· 0.36 min "t.Mftl""~e e UOCo(..iL (b) 1.33 ± 0.03 g (e) 1.93 ± 0.07 ~ ~\l\ t-

10 20 ~ f~t,........ Ie) 1.43 ± 0.05g \fi."N{t; 

a. 

! 

22. If gas A is oxygen, the molecular weight of gas B , 
Time - -;.u;..t. ..,.. '-~"oJ tJ "'-'1-

is approximately .... ~< 
17. The portion of the graph between Band C repre- (a) 22 g (b) 24 g (e) 66 g (d) 44 g (e) 161 ,\0)' 

sents the time the substance is: J 
(a) being warmed as a solid 
(b) being warmed as a liquid 
(c) being warmed as a gas 

23. If gas A is oxygen, the molecular weight of gas Cf\>.. Cl 
is approximately • ~l(\' 

\ 

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

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

(a) 23 g (b) 32 g (e) 34 g (d) 9 g (e) 1-1\~ 

24. Repeating the same experiment by refilling the ~ • 
bag with the same gases at the same pressure and 
volume but at a temperature 200 higher, the 

18. The portion of the graph between C and 0 repre­
sents the time the substance is: 

(a) being warmed as a solid 
(b) being warmed as a liquid 
(e) 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 
(b) 3.0 min X 500 cal/min 
(c) 3.6 min X 500 cal/min 
(d) 19.4 min X 500 calfmin 
(e) 0.6 min X 500 cal/min 

weights of the gases would be expected to be 

(a) less 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 (d) 18 
(b) 12 (e) 14 
(e) 8 

A~;~_Eb 
21. A 
25.C 



12 Cumulative Test 1-4 

26. How many milliliters are contained in 3 liters? 

(a) 300 (d) 30 
(b) 3000 (e) 3 X 10-2 

(c) 0.3 

• 

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

(a) 1 (d) 6 
(b) 3 (e) 7 
(c) 5 

i) ~~v!rJ 28. Which one of these observations may be most o. .... readily explained as involving a phase change? 

~$±CI'" C ~W Ir~.u. tr' (a) 1 (d) 4 
,,"J,.lI't'tb) 2 (e) 7 
• '(c~ ,3 t. 

J0lr C/III.~ ," i-
Jar L ~ SJ,jIF.ents 1 through 7 are consistent with all Ik~ 

~ft\"'O", ~ one of the following st~ftnts~ ~ 
~"" 'fOIIl'P*'hEXCEPTION. ""ern ~ J' .. ~ 
.. ",.,. ~'V. Mercury does not react readily with air ~ l 

... .~ ;"r~temperature. . \9 (1" ~ 
OIl '1 !>~evolume of a gas increases when l..t"\ l': 

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. 

• 3. 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. 

5. 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. 

UACIoI "'heat/cJ. .,. ..,~~r "e .... ~e.lID' ev::;;,ates when heated. ~ :lo', 
yOf/.. ~~\leT40",' O',..,ically when hea~9ii ~ -,: 
..,.JA I!J ... wo u.eel"'" ,10 ,~ , ('f G~l1e decreases With an increase In.~, 

.. ~~ ; ~e VA~~-h,Jf') \If~ 
30. Which of the following variations of this experi- r, 

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

(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 I 
weigh the mercury plus the red powder after- ., 
ward. , ....... eo -,1'""""'. 
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The Electrical Nature of Matter and ~t~':"~~""t. ~ nudtt-~y ~t. 
...... <---1.. the Structure of the Atom ")+'\~ (j _ yt~.,,~ 
5 

( "7 0 !\~~~\;'{,,\t- .~ 'I 1)., 
,~.,~ 'l.. Diredions: Write the answers in the box at the bottom of tHe cc~ ~C!" \. I 
rIr~,",' 'O?: ".~ •• ". """""--'"'-' • I • ..DJ....IS) ;'O~ ~~ that. .,ands to the correct answer. 'fO,~,c. ,!t~:.;;.J 
CW• . )~"\ ~f\ 0_\.0 J! ~:\\ (I.. tAl"" "f 

"" .,..OJ "" :\ toe w s e 0 
. . <l.,,' 1. When a pU;stic rod is rubbed lfth ~~" fur 6. Which of the following statements concerning the 

I f:> (a) nothing happens ~':J" flow of an electric current through a conductor is , ~ t (b) the rod gains electrons not true? cr. (c) the rod loses weight (a) The conductor must have more electrons than 
, . . \l (d) the rod will attract another rod which has protons. 
,~ ~ been rubbed with fur (b) Electrons move from One atom to another. 
~ ~" ~e) !hero~oses protons ,... I ~'.'!.'J (c) Electrons are injected atthe negative electrode. 
!() ~ \ l.f) \'t ~ c\~Yle\' Ve."1 to:-'" 0 ,..+ (d) The current flows from the negative to the 
,~ When a glass rod IS rubbed wiih sIlk all of the "".jt(. A. positive electrode. 
"\ following answers are true except IIr~"t.., (e) The protons are immobile. 

(a) the rod loses electrons ,J.. t +' • _11 
'~ ~ (b) the rod will attract a plastic rod whicnnar" S /,. Which of the statements concerning a model of a 

been rubbed with fur ~I. nuclear atom is not true? 

.~ 
(c) the rod gains protons (a) It satisfies all experimental facts concerning 
(d) the rod will attract a pith ball the atom. 

. ~. (e) the rodtacquires an electrical charge (b) The mass is concentrated in the nucleus . 

'" ....... 
• ",' ~. Which of the following statements is not true? 

~ \,;.. (8) A positive electrical charge is attractive. 
'. I.... ~ (b) The forces between charged objects varies 

0) inversely with the distance between them. 
~ ~ (c) The electrical force between two charged 
Ilti- objects is proportional to 1/ d2• 

o ~ ). (d) The magnitude of the electrical charges is 1 i L directly proportional to the forces. 
, -2 (e) It is possible to determine whether or not a 

" .. force is repulsive . ... ~ .... 
~ .!.f4. Electrical charges exert forces on each other 
; ... -i. because 

. ..sa .. -go (8) nature abhors a vacuum 
"\ t'-- (b) like charges repel 

- ~ ,.. (c) unlike charges attract 
'" cJ i (d) all matter is neutral 

i ~. :~ :f~:: ;:I::::g statements concerning neutral 
.... atoms are true except 

(a) they are composed of equal numbers of 
oppositely charged particles 

(b) the protons can easily be removed 
(c) friction can dislodge electrons 
(d) they are the normal state of matter 
(e) they can acquire either a positive or negative 

charge 

13 

(c) All atoms have the same number of units of 
positive charge. 

(d) The number of protons in the nucleus is the 
atomic number. 

(e) The atom is electrically neutral. 

•• All of the statements concerning ions are true 
except 

(a) they always have a net charge 
(b) they can be formed by losing electrons 
(c) they can either be positive or negative 
(d) they can be formed by gaining protons 
(e) they involve energy in their formation 

9. If a positively charged ion has 19 protons in its 
nucleus and a mass number of 39 which of the 
following statements is true? 

(a) There are 19 neutrons in the nucleus. 
(b) There are 19 electrons around the nucleus: 

.(c) There are less than 19 electrons around the 
nucleus. 

(d) There are more than 19 electrons around the 
nucleus. 

(e) The atomic number is 20. 

-4.J:::. 3 •• A 
7. _ c",- 8.D-
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• Which of the following statements is not true 16wRadtactive su~s have all of the following ~ 
concerning an atom of atomic number 14? , pro!erties except ,\' 

~ 
(a) It contains 14 protons. (f'J.']\.t(a) their nuclei spontaneously decompose -k 

• f/ (b) It contains 14 electrons. ~"O r '( (b) they may give off helium nuclei ~( 
J tA'! (c) Its mass number is 14. I' ..t" 'i<\.,<c) they may give off hydrogen nuclei .. ~~, fr 

(d) It may have 14 neutrons. ~ ~ (d) they may form new elements 1. <; c. ...... 
(e) It may form an ion. ( ., te) they may give off electrons ~~\Of\ . .,t. :.f \ 

,. ,,~('> ~\1\L~ -,)01)'1') S~.., oJ; P'!..~" 0 
11. Which of the following stateme~ts ili.rrr::l':l 1~. Which of the folrowing statements conc~ ,I' 

size of an atom is not true? ~.. If y, ... !/ gamma rays is not true? li', Il 
(a) Its diameter can be approximatlly tJe~eJI<otIe.. (a) They are more energetic than x.rays. ,VI'! ~ 

-. in the solid phase of an element. , (b) They help rid the nucleus of energy. • ~ 
... he diameter of the nucleus is aboutl/lOO,OOO (c) They are of short wave length. " 

..; t diameter of the atom. (d) They have an electrical charge. ~ 
&'I (c) Th iameter is measured in An8¥,' roms. , (e) They are emitted when the nucleus changes in .1 

-t: (d) Atom re sub· microscopic. "i ./,J. stjvlt/Jre. ~ ~ 
~ .J <eJ Size incle ses with increasing atonill; ppWber.S'~,(.r. ~ ,. . 
~ ~1 14., o.boI. -th( .s,~( 0,,".111'1 /til! I/IYI t18. What is not true concerning the follOwing':tt 
<::. ooJ 12. Which of the sta ents ~rnigg~a de~trMrt.... . equation? ~ -.r . 
-t;~ not true? 2~~U -> 2~ATh + ~He ~ 

o (a) It is found in the cleus. . ~~ " 

J
' (b) It has almost the ide icalmass ofa proton. (a) 2:~Uundergoesalphadecay ~c-.'\I 1 

~ (c) It has no charge. (b) ~He represents a helium atom .f/... . I ~ "'.J: 
~~ (d) It was discovered in 193 . (c) 2~ATh is an isotope of thorium :-\J ~,.'l'N ~"t.f# 

(e) It weighs about 10 times s much as an (d) 2~~U has 143 neutrons '-~ \. , flo-
electron. ,., ~ 

.::: (e) none of these c)'t-::\ ~ ~e. ~ l 
I 13. Nuclear stability may be attributable "'''''--:.s VO .S-"I 19. What is not true about beta decay? .liP .u 

r following facts except • "Iv~ .. c-
(a) the neutrons bind the protons (a) It occurs in stable nuclei. \'1\. .. ~ 
(b) most nuclei have more neutrons than pro s (b) It causes an increase in number of protons inj'\; ~ 
(c) protons exert a repulsive force on each other nucleus. '..l t 

(c) Itcauses a decrease in number of neutronsln~('.,l. (d) is an unsolved question .. V'~ \J 

) hid fie h' nucleus. "" ~ ~~ (e tee ou s 0 e ectrons exert a orce on t e ~ (d) It leads to formation of a new element:-- .. • 
~ ~ '~X· ~ (e The mass num~d not ~ange... #~ .~ .. ' .... -t'J 

14. Which of the statements concerning isotopes o~ r-l- ,,,J£ 10 "'m:. lift. ~I ~fi" ,,:':~ r r ~ 
oxygen is not true? 2'\ 20. A of the statements concefIlmg 'liUc ear fiS~.). ,,\I 

. -;.... are t except ~~ (a) They all have the same number of neutrons. lit .. . . .". 
(b) They all have the same number of protons. • ~-t;(a) ~t occ s ~pontaneously 10 ltght atoms " ' . 
(c) They have different mass numbers.- "'1t ~ Il'~(b) It occurs nuclear reactors .• 
(d) They have the same number of electrons. ~ 'W~ e ~ (c) it results fr bombardment of nuclei 
(e) One could be designated as oxygen-IB . ./ ~ ~ .... ") ?eutrons . 

'i r!='.:;. (d) It causes a cham rea 
15. Atoms of carbon differ from the atoms of every ,c ...... ::r (e) energ is releas"d_ 

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 

(c) 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 

ANSWERS 

10.~ 
14.~ 
18.~~ 

-
Jj-_t;;~ 

15. -0: 
.~ 

12 .. E 
16. _~c;, 
20. J?~. 
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Directions: Write the answers in the box at the bottom of the How 
right-hand column. For each question, write the letter c rile I Q 
that corresponds to the correct answer. • 

I. 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) Elements are arranged according to increasing (a) They have one less electron than the closest 
atomic weight. noble gas. 

(b) Blank space is provided for undiscovered (b) They have low melting points. 
elements. or tot s4v ~fnf) who ~~" 'f e k..-~ow (c) They are extremely chemically reactive. 

(c) Elements with similar propertiestlt~ arr~ng~ ~:j how (d) They are never found free in nature. 
in columns. (e) They readily form positive ions. 

(d) Column of noble gases. 
(e) Seven families of elements. 

2_ A family of elements can be identified by each of 
the following statements except 
(a) all elements in 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 

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 

of valence electrons .. 
(e) families are also called groups _7. WhIch o~ the f~llOWmg statements concerning 
(f) til( ELEment ,~e Ij(~cr,j 0 f f/'~ t.r>1'Y halogen~ ISfalse. 

hn ~ S c J".'/ re",--, (a) Their name means salt formers. 
3. Selectllle statement wilic is not true of a series of (b) They are all gases at room temperature. 

elements. (c) They precede the family of noble gases on the 
(a) Elements are arranged in a horizontal row on periodic chart. 

the periodic table. (d) They all exist as diatomic molecules. 
(b) Series are also called periods. (e) They have boiling points which decrease as 
(c) Metallic properties of elements in a series the atomic numbers increase. 

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. 

4. 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. 
(c) They have low boiling points. 
(d) Helium is used by deep sea divers to prevent 

bends. 
(e) Argon is used in light bulbs. 

15 

8. Which of the following statements is not true of 
iodine? 
(a) It forms 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. 

ANSWERS 

::~ 2. _~ 
6. _ J;:; 

3.e_ 
~e 
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:J: 
~ 'C:> IL ,---

PERIODIC TABLE <:::C\ \) 
2 

He 
I II III IV V VI VII 4.00 

3 4 5 6 7 8 • 10 
Li Be 

Transition Elements 
B C N O· F Ne 

6.94 9.DT 10.8 12.01 14,01 16.00 19.0 20.2 

11 12 A 13 14 15 16 17 18 
Na Mg ( '\ AI Si P S CI Ar 
23.0 24.3 27.0 28,1 31.0 32.1 35.5 39.9 

" 20 21 22 23 24 25 26 27 28 2' 30 31 32 33 34 35 36 
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 

39.1- .f... "-40.1 45.0 47. 50.9 52.0 54.9 55.8 58.9 58.7 63.5 65.4 69.7 72.6 74.9 79.0 79.9 83.8 

37 38 3. 40 41 42 43 44 45 46 47 48 4. 50 51 52 53 54 

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe 
85.5 87.6 88.9 912 92.9 95.9 (99) 101.1 1029 706.4 107.9 112.4 114.8 118.7 121.8 127.6 1269 131.3 

55 56 57-71 12 73 74 75 76 77 78 79 80 81 82 83 84 85 86 
Cs Ba 5" Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn 

132.9 137.3 Below 178.5 180.9 183.9 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 (209) (210) (222) 

87 88 89-
Fr Ra 5" 

(223) (226) Below ..... ....... ... ...................... 

9. Which of the following statements concerning the 
halogens is false? 

II. Which of the following is not true of chlorine? 

(a) It forms a red precipitate with silver ions. 
(b) It is used as a bleaching agent. ~) They form negative ions. 

(b) They form covalent bonds with the alkali 
nietals. 

\..::(e) They react with hydrogen at high tempera­
tures. 

(d) The names of their ions end in ide. 
(e) Their hydr9gen compounds are soluble in 

water. 

10. Which of the following statements is not true 
concerning the third row elements? 

(a) The metallic elements have the lowest atomic 
numbers. 

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

(e) 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,.. 
(f)::rr milt'S w.Th.. c,i"o(o/qi e fo 4 0

f
t "'! 

choc.""te. dierlnafe (Ch,c~) 
12. Which of the tollowing statements is not true of 

fluorine? 

(a) It is the most active of the halogens. 
(b) It is used in frosting light bulbs. 
(e) Its ion forms a white precipitate with the silver 

(d) 
(e) 

ion. 
It is a gas at ordinary room temperatures. 
It is used as an insecticide. 

(e) The metallic elements in this row tend to gain 13. The least reactive family of elements is found in 
electrons. (a) Column I (d) Row 2 ! 

(d) The combining capacities ofthe~1 ents are (b) Column IV (e) Row 3 -r' 5~ f~Le(~ 
determined by their electron can g ion. '" (e) Column 0 ).- 'I 5 

(e) The non·metallic elements t ti.~~ "v -{Vlo. ") 
negative ions. L~", l 11 vi\: '1:7~t-.-------------_G"-1 .\-0 

... J~y'r~J"''''c... 0(,». ~t~RS r 5\,l 
V"'" ~ \~ :,\',.,_-:: r:r;crr 10. -'=.,..- ~.,C 12.C_ -t ~~y 

-\ t< ~ J.'p"0"'~". ~J \l.v~ 
~\... '( A~ )" :\'-\~ 

'!/" 'f'i) (j) 'f" -1 HI' 



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

15. Which one of the following atoms 
chemically reactive? 

is the least 

Chapter Six 1 7 

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 DOC 
(e) isotopes with longest half-lives 
(d) elements that form diatomic molecules 
(e) non-metallic elements 

21. Which of the following ions will not possess the 
same number of electrons as an atom of the noble 

(a) Sodium 
(b) Chlorine 
(e) Argon 

gas neon? 

(a) Na+ 
(b) Mg+2 

~ ~ .. ~~ (e) CI-

t./ b '" ~d) AI+" 

(d) Magnesium 
(e) Carbon 

,~ } ~~\ c i-' s..~ \'\ ~\e) 0-2 

". k Y \ ' ~ \. }. '-f:' -if ~ \' J <:. {\, t -} "'"' 
, ,7 iL v~ ~l ,,;1" f~ ~ ¢J)"''I' 

>...:''t,\) to-.I<; tc, (}'~t. t (;~ ~ (j..~ased on information contained in the periodic 

6 Wh
' h f hell ,'\f., 1J.~I' (:td'<: ~,n.('d ~ (}-{' table, which of the following compounds is least 

I, IC 0 t e ,0 owmg ,ami les oes lty rollen l'k I t C ? 

O 
1 ey Olorm. 

most closely resemble? 
(a) NaCI 

(a) The noble gases (b) CasAl .. 
(b) The halogens ( ) M 0 
(e) Column II (alkaline earth metals) (~) K: 
(d) Alkali metals (e) Be~12 
(e) None of these 

17. Which of the following is not classed as a metal? 

(a) Aluminum(Al) 
(b) Cadmium(Cd) 
(e) Manganese(Mn) 
(d) Silicon(Si) 
(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 
(e) The atomic mass 
(d) The symbol of the element 
(e) The number of protons in the nucleus 

23. Also based on information from the periodic 
table, which of the following compounds is most 
likely to form? 

(a) MgNe2 
(b) NaO 
(e) AbOs 
(d) Ba02 
(e) 61 

24. Negative ions are formed frol1), neutral atoms by 
which of the following processes? 

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

19. The elements are listed in order according to ' 

(a) alphabetical sequence 
(b) their increasing activity 
(e) the number of neutrons in the nucleus 
(d) the increasing number of protons 

ANSWERS 

14.~_ 
~ _-:":-

16J} d}.~ ¥.G 
19. -8 20._C ~L_ ., (e) the order of their discovery 

20-- ~- - 24.2;2: .. ~ 
";0 
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25. Which of the following statements concerning 
hydrogen is false? 

(a) 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 H+ ion. 

26. Which of the following statements is not true 
concerning the compound formed from potassium, 
K, and chlorine, Cl? 

(a) The compound will have the formula KCI. 
(b) The bonding in the compound will be ionic. 
(c) 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. 

;:J ,..L-< -

'---------_._---) 

27. Which of the following statements concerning the 
elements in column VII of the periodic table is 
true? 

C"-:{a) They are called the alkali metals. 
-( 
. (b) They are all gases at room temperature. 

(c) They are all chemically reactive. 
(d) They readily give up electrons to form posi­

tive ions. 
(e) Each erement 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
• 

(c) Calcium is classified as a non-metal. 
(d) A neutral calcium atom possesses two more 

electrons than the nearest noble gas that 
precedes it in the periodic table. 

(e) Calcium readily forms the diatomic molecule 
having the formula Ca •. 

Sul~utrl C • ACIQ 
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Di':ctions: Write the answers in the box at the bottom of the I r _~~. 
right-hand column. For each question, write the letter No. 1-_., , 
that corresponds to the correct answer. i" '.'l 30 ~O/II. 0 

1. Which of the following offers positive proof of the 6. Which of the following statements concerning 
existence of ato ? l-- Faraday's experiments is not true? 

(a) The Law 0 Multiple Proportions . 00 'f'l \..\ 0 (a) One ampere of current will deposit equal 
(b) The Law 0 Definite Proportions l --( ;\ numbers of moles of all erem . 
(c) The Law 0 Combining Volume "\ 'r.) OU ') (b) Atoms of different ele ts could be 
(d) Faraday's expenm ctrolysis 0'( {fI ""I "counted." ,T 
(e) None of these vJ c ~ e. \ (c) Individual electric~ pa icles '" wer~ Qcall~ y j' 

. . O~\' i?. electrons. f ,..I;\..'" "(,lSe'«',,~,,1 .(,' o~()..",.· 
,. An ill "" r,,,",,,", .~-. ~m, ili, {I-' , \ (~ -. -f" m~·"&:'",:~ .,,'" ~ \j 

law of defimte composllion are true except (}C\( (e) Electric curr articles in motion. ~e~'" ~ 
(a) it formed the basis for the atomic theory {\tJ ()-- . . ~'QO ~%. 
(b) it was proposed by John Dalton I 7. AlI.ofthe followm statements concernmg!he ef~ "' 
(c) a compound has a definite composition by0J, ~ ratIO of an electron are true except ~... , 

weight \) (a) it was determined by Millikan 1...;"..1 fIlA ~ 
(d) compounds always contain equal numbers of f'J ul! \L<b) it is expressed in coulombs per gr~ .L1t1l' 

different atoms I (I' ~ Xc) it is determined by the use of a magl!!l'Ch\ll""'- ., 
(e) the composition of a compound is indepen- \ ,/' (d) it was calculated by Faraday .If ft.iIay. '" . 

dent of hO_'Lit is prepared -".tJI, 69 (e) it can be used to determine the mass of an' 
(".!'Itt. .. .... 1tJ4" .. O/,.,...,S ... Q91'It I t electron 

3. Which pair of substances best illustrates the Law b~ ~ ojlfo 
of MUltiple Proportions? e' '\i. Which of the following statements concerning the 
(a) NaCI and ZnCl2 'it"': .. ;) mass spectrograph is not true? 
(b) O2 and 0 3 c.. ~ (a) It measures the mass of the electron. 
(c) S02 and S03 fit c.' (h) It measures the mass of the proton. 
(d) H2SO. and H.SeO. .\V~ (c) It can be used to measure the charge/mass 
(e) None of the~ ., ratio of ions. 
(f\ ... I'Aill'. fa" S (d) It indicates the number of existing isotopes of 

4. Which of the statements relating to the atomic a gas. 
theory is not true? (e) It proved that ionized gases may form more , ,_ 
(a) It was devised to explain the relationship of ''') th\ln OJle ion. .L ,..-.c;I J. IoIt telw ,,~ 

reacting volumes of gases. tr 1 r tI~ l fI'r j • 

(b) Matter is composed of molecules. 9. Which of the following statements is' not true of 
(c) 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) Nqne of the~ • , ~ J,c.~ e,."tAifl . I I (b) The atom was spherical. 
(f) ~,. "",. "iS~,] I!.M ".1 J" 1ft lDoHCI '(c) It explained the chemical properties of the 

5. Which of'1l!f C 16fMgowa Faea ay s contri- atom. (A S" 11 S i!<-, 

bution to the atomic theory? (d) It would not deflect alpha particles. \ ,," eJ '" ~ ~o .. t 
. ~!. -" (a) The Law of Combining Volumes (e) It has now been discard ,.",1-.. \,"'~t 

."- "' (b) The Law of Multiple Proportions :x:.' G-

(c) Atoms carry afixed charges ANSWERS ~ J--=B ~ 

(d) Invention of the spectograph 1.l;;; ~" of. _E ".b~ .... 
(e) He determined the charge on the nucleus of - D 1;;:: .'" 

an atom, , , I t M 5. G ---- '----- ~ ~- .X,,,, II> 
llf') Ile CWCI b"r<:>Yf he r"~ L- ~, 

t,~;if~o 50 1~~~>1 W:~~i'~'., 19 9 -- , o-~ 
f' /5<:- he vi , J. 'IotA I".c. /t,",,, .s,,,,,,"';/I, J)t J;,} 0 
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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. 

(e) 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 

al~alffl'li: ~/ ... J o.l~;,/~ ..". 
(f)" ........ 1",·".. 1.' ."'tr'",." ~S 

During the e hB:6lysis or watellf hidE~gen 'd'nd oxygen • 
gas are produce,d. 

2H.O(g) -> 2H.(g) + O.(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 
(e) 8 moles 
(d) 12 moles : s:- (e) 6 moles 

.~~ 12. The number of moles of .oxygen gas produced ~t 

.:&& the same time that the four moles of hydrogen IS 

_ being produced is 

~l:. (a) 2 moles 
I (b) 4 moles 
;: ""C (e) 8 moles 
~ (d) 12 moles 

.D (e) 6 moles 

~-f~ 13. The number of electrons needed to reduce 2.16 
,. grams of silver (a.w. = 108) from a solution of t. silver nitrate is 

• t- (a) 6.02 X 1023 electrons 
.L. (b) 12.04 X 1023 electrons 

.... (e) 12.04 X 10. 1 electrons 
-.0 • :s (d) 6.02 X 10. 1 electrons 

S (e) 12.04 X 1022 electrons 
U-

,...- 14. The number of grams of nickel metal (a.w. = 59) 
;.. ~ ~ which could be dissolved by the electrons in 

_ question 13 is 

~ Lt (a) 6 grams 
.,,' (b) 0.6 g 
~ l (e) 60 grams 

...,... _. 
... II 
~ ~ 

l • 
J 

(d) 12 grams 
(e) 1.2 grams 

15. If the mass of an electron is 9.11 X 10-.8 grams, 
the weight of one mole of electrons is 

(a) 6.7 X 1050 grams 
(b) 1.5 X 10-51 grams 
(e) 1.5 X 1051 grams 
(d) 5.48 X 10-4 grams 
(e) 1.1 X 1027 grams 

16. The number of electrons which weigh I gram is 

(a) 6.7 X 1050 electrons 
(b) 1.5 X 10-51 electrons 
(e) 1.5 X 1051 electrons 
(d) 5.48 X 10-4 electrons 
(e) 1.1 X 1027 electrons 

17. The number of electrons necessary to reduce 1.27 
grams of copper (a.w. = 63.5) from a solution 
of CUS04 is 

(a) 6.02 X 1023 
(b) 24.08 X 1021 

(e) 12.04 X 1023 

(d) 6.02 X 1021 

(e) 3.01 X 1021 

18. In an experiment, 1 mole of electrons passing 
through a series of solutions causes ! mole of 
metal X to be deposited from a solution and i 
mole of a different metal, Y, to be deposited from 

a second solution. The formulas for the metal1ic.~ '% " 
;oo .... ,h -~~ib!:rrobob" 11N~.~" 
(a) XH, y+2 • d) X+>, y+3 ".Jt:t,a ," . 
(b). X+', y+' I L? (e) none of th~~C' . 

(e) X+a,y+a ~ u'(~\ ~e(f'e'(-"o..""-. ~ 
19. The weight of soP.um which could be obtained ' 

from the electrolysis of 146.3 kg of molten .... 1 
.e!li # i~. is (Na =23; Cl = 35.5) 

(a) 57.5 kg ""~ (d) 5,750 g 
(b) 57.5 g ~ • ''9~ (e) 5,750 kg , 
(e) 575 kg A'i." . 

20. In problem 19, thewe~r:rchlorine gas produced (0/,/'11) ) 
is 

(a) 88.8 g 
(b) 88.8 kg 
(e) 8.8 kg 

ANSWE~ 

~ .. /~ 
74 .. J8 
.,..c-

(d) 8888 g 
(e) 44.4 {g 

\ 
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/3001< 1/1 tlo/{ozo/IJl7L. P051TION ~;:~i;l('r;we.O 
{i,,"') P71. ~~LL 1-0 the pia.. n e 0 f fA € LA €) ~~;.JI 

J00 fl Su b.s erUFttt wcA... t Ie, Vl.CJ at.t:~ • 
. 50 ids, Liquids ana Solutions pf)IYf~/ ~~" I 

S,t. 7 I If:} -.J 'r/. "" 'Z • 
o l-et .. r-e/e// .,IU • p'- ~et -'/~ti~ ,.~ I-~~.iiredions: Write the answers in the box~ r.f. So om Q ~~,.,~ • I 
Jp 'I i~ right·hand column. For each question, write the letter D IJ 

jJea. . tt. If,.j that corresponds to the correct answer. 7" 6 
, i~ ~~~~le.I: No ",..#,... .. I ;$ ,jt.a.{a.II~/eI'f no ~ spe./eJalof, 
Nitrogen is a gas at a temperatnre above 126°K. Very 6. In wlitcb of thefsolid substances is the bonding '"#-
little energy is required to change nitrogen from solid predominately ionic? ~ 
to liquid to gas. Nevertheless, kinetic energies corre· (a) 2 (b) I (e) 8 (d) 3 (e) 6 / 
sponding to thousands of degrees Kelvin cannot cause 6' 
appreciable decomposition of the N, molecules. 

I. Which force~ are holding the nitrogen molecules 
together in the liquid form? 

(a) ionic bonds (d) van der Waals 
(b) hydrogen bonds (e) metallic bonds 
(e) covalent bonds 

2. What forces or bonds are holding the two nitrogen 
atoms together? 

(a) ionic bonds 
(b) hydrogen bonds 
(e) covalent bonds 

(d) metallic bonds 
(e) van der Waal forces 

Questions 3-8 refer to the information in the following 
table. 

Substance m.p. (KO) b.p. (KO) 

(1) sodium chlorid~ . 1073.4 1686 
) carbon tetrachloride 250 349.8 

3) carbon dioxide sublimes at 194.5 
(4) water 273 373 

-(5) methane 89 111 
a(6) diamond above 3800 about 4500 

7) helium 3.3 4.1 
':8) silicon dioxide about 2000 about 2500 

3. All of the intermolecular forces of attraction are 
due to van der Waals forces in all of the listed 
substances excepl 

(a) 7 (b) 2 (e) 3 (d) 5 (e) 6 

4. Which of the above substances form molecular 
solid(s) made up of polar molecules? 

(a) 4 (b) 5 (e) 8 (d) 2 (e) 7 

5. In which of the substances does hydrogen bonding 
occur? 

(a) 7 (b) 5 (e) 6 (d) 4 (e) 3 
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7. According to the data given which of the solid 
substances would have the weakest bonds? 

(a) 5 (b) 4 (e) 7 (d) 2 (e) 6 

8. Which of the compounds is a network solid? 

(a) 8 (b) I (e) 2 (d) 4 (e) 7 

9. All of the following are forms of carbon excepl 

(a) diamond (d) charcoal 
(b) \aropblack (e) sand 
(e) graphite 

.. 
10. All of the following are characteristic of metals~._.-t 

excepl ." 

(a) ductility (d) luster '..., 
(b) permeability (e) conductivity 
(e) malleability 

11. Which of the following groups has (I) van der 
Waals forces, (2) hydrogen bonds, and (3) 
covalent bonds listed in order of increasing 
energies? 

(a) 1,2, 3 
(b) 3, 2, 1 
(e) 2, I, 3 

(d) I, 3, 2 
(e) 3,1,2 

12. The compound below containing a polyatomic ion 
is 

(a) CaCI, 
(b) KBr 
(e) AI,CIs 
(d) NaNOs 
(e) None of these 

ANSWERS 

D 1. ___ • 
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./ 

t..-~ 
6.,J) 
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3.~_ 

7. _~ 

",13-
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12. D. 



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 
(c) solidification of carbon dioxide 
(d) structure of proteins 
(e) freezing of water 

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

(a) S (b) 0 .(e) F (d) N (e) Cl 

15. All of the f0:;t;,lements will form cations 
except, ,,-,,' I r,1h't.J.\.f! , 
(3) BJ. .(b) \\iP.(d) Mg (e) Cr_,_ 

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

(a) covalent bonds 
(b) low ionization energy 
(e) hydrogen bonding 
(d) van der Waal forces 
(e) relatively large molecules 

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

(3) they are brittle 
(b) they are non-conductors 
(e) 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 not 
the symbols for the elements represented. 

2s 2p 2s 
H0000 P@ 
M@ 000 S@ 
N @ 000 

2p 

®00 
®®0 

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

(a) Hand P 
(b) P and S 
(e) Hand M 

(d) H only 
(e) P only 

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

(a) P and N 
(b) P and M 
(e) M only 

(d) N only 
(e) H only 

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

(a) Hand S (d) Sand N 
(b) Hand M (e) M and P 
(e) Nand P 

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

(3) NS 4 
(b) N 2S. 
(e) NS 3 

(d) N 2S 3 

(e) N3S. 

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

(3) PS (d) P2S, 
(b) P 2S 2 (e) P 2S 
(e) PS 2 

23. A condition for metallic bonding is 

(a) high ionization energy 
(b) large atomic number 
(e) stability of atom 
(d) vacant valence orbitals 
(e) high temperature 

24. The dissolving of ionic solids in water involves a\", ''0 
of the following except ~ '" 
(3) hydration .(a. .,., .. " 
(b) vaporization ~. ~. •• 
(e) interaction with diPOI).. ~ ~\..,,'\.," 
(d) release of energy ~. -yo ~ 
(e) dissociation .~ ~ ,>0 ~ 

v- ~,C:..p ~ 
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Equilibrium in Chemical Reactions 

:r:. ~tPf ~ Directions: Write the answers in the box at the bottom of the~ 
e C "",,/ J.- right-hand column. For each question, write the letter 

IA~'" "v'tl-- that corresponds to the correct answe, ~ .. 

I 1.!!~ o~e ~!tt:~te~~~rn:-~ue~i~n~~e:r to the following equation: 
equilibrium is not true? 

(a) It occurs in all chemical reactions 
(b) It exists between a liquid and its vapor 
(c) It may exist between a gas and a solid 
(d) It may exist between a liquid and a solid 
(e) It always exists in a closed system 

2. Which of these is not classified as a steady state? 

(a) A Bunsen burner flame 
(b) Hoover Dam and the lake behind it 
(c) Students entering and leaving the cafeteria at 

the same rate 
(d) A football team and the bench of reserves if 

the number of players is constant 
(e) A te= ~~ter ~iljpg on j stove 

(.f,O; &: ~ .' ... ,,*$ 
3. Which statement concerning vapor pressure is not 

true? 

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

(b) It is affected by the atmospheric pressure 
(c) It is expressed in Torr 
(d) A liquid boils when its vapor pressure is 

exactly one atmosphere 
(e) Alcohol has a higher vapor pressure than 

water 

4. Which statement concerning a system at equili­
brium is not true? 

(a) It is characterized by constancy 
scopic properties 

(b) It is at a uniform temperature 
(c) It is an open system 
(d) It exists in a saturated solution 
(e) Microscopic processes continue 

within the system 

of macro-

to occur 

5. 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 temperature 
(d) changing the concentration of the products 
(e) none of these 

55 

.~-~ 

2 S02(g) + 02(g) p 2 S03(g) + 45 kcal 

6. What information concerning the reaction is not 
conveyed by the above equation? 

GThe reaction mechanism 
(b) The reaction is exothermic 
(c) The system is homogeneous 
(d) two moles of sulfur dioxide react with one 

mole of oxygen to produce two moles of 
sulfur trioxide 

(e) The system is in equilibrium 

7. If the pressure on the reaction is increased iso­
thermally which one of the following will occur? 

(a) The reactants will be favored 
(b) The temperature will change 
f§ The production of S03 will be favored 
{c1) The color of the reaction will change 
(e) Nothing will happen 

8. If the temperature of the system is increased 

(a) the concentration of the reactants would 
decrease 

(b) the equilibrium would not affected 
!) the concentration of the product would 

decrease 
(d) there would be no color 
(e) none of these ~ N' I 

(-I) w\.t", ~o~ 'Hit 10\ ....... 

9. In which of the following 
towards minimum energy favor';;"Jiin1i~I""'1I 
(a) CO 2(g) p CO 2(S) 
(!9 H 20(l) P H 20(g) 
(c) H 20(g) P H 20(l) 
(d) 4Fe(s) + 3 02(g) P 2Fe203(S) + 

C;,~.",;", ~ A\ + ,~ 
ANSWERS 

1. JL 
5 .. A 
."..C 

~-1--- --
3 .. J) C 4 ..... 

1-0. 1-'5. 
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10. In which of the following does the tendency 
towards maximum randomness favor products? 
(a) CO 2(g) i=± CO 2(s) 
(b) H 20(l) i=± H 20(g) 
(c) H 20(g) F H 20(l), t 
(d) 4Fe(s) + 3 02(g) i=± 2Fe203(s) + 400 kcal 
(e) none of these 

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: 

5 H 20(g) +~CO(g) i=± H 2(g) +~02(g) + 10 kcal 

Five moles of water (g) and four moles of carbon 
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. 

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

(a) 0.5 moles 
lIi) 2 moles 
(C5 3 moles 

(d) 4 moles 
(e) 5 moles 

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

(~ I mole 
92 moles 
(c) 3 moles 

(d) 4 moles 
(e) 5 moles 

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

[CO(g») = 1.0 militer [H2(g») = 0.4 mlliter 

[H 20(g») = 0.4 militer [C02(g») = 0.6 militer 

(a) 0.4 
(90.6 
(c) 1.0 
(d) 1.6 
(e) cannot be calculated from the given data. 

14. If the reaction came to equilibrium at a higher 
temperature than IOOO°C, which of the following 
would be true concerning the value of K? 

(a) It would be greater than at 1000° 
~ It w~u!d be less than the value at IOOO°C 
(c) It'would be tli{same as at 1000°C 
(d) More information would be necessary in order 

to make the caThulatioJ;l, 
(e) Non.o:. ofthese " ' • 

• '1/ ~ ... 
i 

Refer to the following information to answer 15--21:' .. 

When oxygen gas and!l, gaseous oxide react, a new ~ 
oxide (gaseous) is form~ and the system is at a 
equilibrium. , 

15. 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 
4!) to add more of the original oxide 
(e) none of these , 

(.f) t. kiY .,Pi ~ II ii-. W' "es 
16. 1t is determined that the net reaction is 

"\ -;x..-".!_ 
2NO(g) + 02(g) i=± 2N0 2(g) -r ./ 

~ 

: 
~ 
& 

Using this additional information, which one, i~ 
any, of the following would be sure to decrease the 
nitric oxide gas present at equilibrium? 

(a) Adding a catalyst 
@) Decreasing the volume 
(c) Increasing the temperature 
(d) Adding more of the original oxide 
(e) None of these 

• ,. 
i 

17. Further study shows that 27 kcal of heat is i 
evolved in the reaction. Using this additional 
information which of the following wo~ 
definitely increase the equilibrium concentra~ 
of the nitrogen dioxide? 

(a) Adding a catalyst 
(b) Increasing the volume 
(c) Increasing the temperature 
® Adding more of the original oxide 
(e) None of these 

18. If 15 liters of NO react completely, what volum::-': 
of oxygen at the same temperature and pressure 
would be required? : 
'(a) 30 liters (d) 15 liters 
(b) 75 liters (e) 20 liters '" 

0. 
(c) 7.5 liters ~ 

19. The number of moles of nitric oxide n ed to 
produce 92 grams of nitrogen dioxide ( 14, , 
o = 16) in the above reaction is til 
(a) 92 moles (d) 4 moles, ci' 1'0"(' f 
(b) I mole (e, 2 moles V tl'¥ ~ 
(c) 44,8 moles n(1I' , ",'" v '0,,, 

~.~ 
17. JJ 



u.Jt., ,...It, 
20. Adding an inert 0. to a system at equilibrium 

without changing the temperature or volume 
would cause which of the following to occur? 

(8) No effect on the equilibrium 
..... Increase "'~ concentration of the product 

(c) Increase the rates of the forward and reverse 
reactions 

(d) Increase the concentrations of both reactants 
(e) Decreasetlconcentration of the oxygen 

(F) •• ..., '''' 10 ,. ..... "1· 
21. Adding a catalyst to the above system at equi­

librium will do' all of the following except 

(8) increase the forward reaction rate 
(b) increase the reverse reaction rate 
(c) add a new reaction path 
«> cause an increase in re~sed heat 
(e) have no effect on the amount of the product 

formed 

22. 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 d.':crease in the concentra­
tion of the other reactant 

(c) Increasing the temperature of an exothermic 
reaction causes a shift in the equilibrium 

(d) In an equilibrium reaction involving only 
gases, increasing the pressure favors the 
formation of fewer molecules 

(e)N~neqfth,e 01' I-I""'IJ~ 
.,",''',;," ..,'" .,. •• 'I 

•• tc _Ii lir -"j. IirM'''fJ 
..,.. I. ..,.. Hli(~ 
-"t.lfj ~ ... ~~... '," 
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2l Determine the equilibrium law relationship for 
the following reaction: 

(8) [2NH,] 
[N2][3H,] 

(b) [N 2][H,]3 
[NH 3]' 

.~ [NH.]2 
/ / ' (d) [N 2l'[H

2
]3 

[NH ]', 'u 
-. 3 f 
"W [N.][H,]3 . 

(e) none of these 

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

FeO(s) + CO(g) p Fe(s) + CO2(g) 

(8) K ~ [Fe(g)][C0 2(s)] 
[FeO][CO] 

(b) K ~ [FeO][CO] 
[Fe][CO.] 

<l;} K ~ [C0 2 ] 

[CO] 

(d) K ~ [CO] 
[C02 ] 

(e) None of these 
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Energy Effects in Chemical Reactions ' "'<2" "" My 0 .. 

-_. ivli ') F''''~'''. " .... J 

. ~,CMmtJCl "If Diredions: Write the answers in the box at the bottom of hl~~r ~kl'll Nt/!: £; "'0 .... 
• '\'"(' J .J.l'" ..' nac ... -+~.",.. 

/Nt j...' I t~ '~r oIght·hand column. For each queshan, wrote the I er j" "' ... ~ "~f" ,.;. 
--h • O>f'- ( C4 7 . ';' ~ I.," . that corresponds to the correct answer. +0 ~ t ... J.,;k ,:1.,,;( 
.\ta· -twelve •. ~e • 0'1'1' .""fl6 t (/-1",.-1" ..... '" ...:J~V" . :Yav ""'''.:J h·w"' .... 
"'.. "". '" " UI51f the v,d,,,,,,, .i ~l"WhiCh of the following statements does not apply 6. Which statement is ot true 0 heats of reaction? '" f 
o 'to the term "heat content"? (a) They are always expressed in localories. ih C2 

,..~ '(a) It is described as stored energy. (b) They are generally called heat offormatio ,ba~7 
,.. .. : (b) It is the same for all substances. ~t. (c) They can be determined experimentally. p.$~~~i.! 

...s: .L : (c) It is stored during the formation of a substan~" ~"'\,r.) They can be calculated by using a formu eJSn9Y 3 ~ (d) It changes during a chemical reaction. u)'~"~:'''' table of reaction heats. 1lWP,~ 
:(e) It is symbolized by th~ }st~~ !fAfVc....".,·~ ~~f\le) They can indicate either endothe ic orfr""",-

\) .~-l") -the Not/Ii ~t;., '~T~. f "'~\'I\ 1'" exothermic reactions. 1i-e ~Y" 
t\ 2. Which of the following statements is no;'M ~1Ifi1~ ~tI' ,,'\."'" . +etlt. -11,0"'''' 
... h~rning t;H? ""';OX ~V'\ ~\ -:..V/!I!4n 7-9 refer to the follOWIng reactl,,,,,,,s<::--1!'r.:~'-'v,,-

, ~ ~(a) It is the difference between the heat cont~t J>.-;. .... 'o-'~) C(s) + 02(g) p CO 2(g) + 94 kcal 
, r the products and the heat content of the\:; A~' ... (1l1-. CO(g) + (1;02(g) p CO 2(g) + 67.6 kcal 

.. ~ • ojII! ",' ( :.z 1:. Ill-
~ f reactants. \ ""7, ~t" A..' f h . ~ . .. . :::l ~ 1I(b) It may be written into the equation. c.0' .~... ,..e rIB 0 ~ e In 0r;:'atIon. gI:en In eiuatlOn 

(c) If it is negative in value it indicates an endo- ,0" JiPl r umlOg no ctlange 10
1 

demthperta ure or 
h

. . ..,. SUie, one can corree y cone u e a 
t erm1C reaction. 1.( , 

(d) It is positive if the reaction consumes heat. '. me rates of the reactions are rapid 
(£) None of these ~ . Ao(N) \ the total number of moles of products is the 
(tl It ,,+c<~oIs to,. P~'rJTEC (t.)jl~., sameast~etotalnu~ber.ofmolesof~eactants 

3. Which of the followinglb'!tio~s fMrotliermlctf • (c) the reactIon to the rIght IS exothernuc 
(I) 2H

2
0(g) -> 2H

2
(g) + 02(g) + 115 kcal ~' (d) the we!ghts of the products are greater than 

(2) iN 2 (g) + !02(g) -> NO(g)t;H = 21 kcal the wel~ts of t~e react~ts 
(3) iN 2(g) + jH2(g) -> NHa(g) + II kcal ~ (e) there WIll be an IOcrease 10 the volume of the 
(4) 2NHa(g) -> N 2(g) + 3H 2(g)t;H = 22 kcal react~nts and products taken together as the 
(5) N 2 + 20 2 + 16.2 kcal -> 2N0 2 reactIOns proceed 

(a) I, 2, 4 (d) 2,4, 5 8. When 112 grams of carbon monoxide are con-
(b) I, 3 (e) I, 2, 3, 4, 5 sumed according to equation (II), which of the 
(c) I, 3, 5 following occuis? (C = 12; 0 = 16) , "-

4. Which oLthe following was proposed by Hess? 

(a) Calorimetry 
(b) Heat of reactions 
(c) Additivity of reaction heats 
(d) The use of t;H 
(e) ExptheJmic reactions r 
~ f3,'eft4~ 4 •• , ",oH T_. 

5. 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. 
(e) The amount of sample must be measured 

accurately. 
~ ~(,ECli'.P.{YI rFJK€ 

w ~ 'rr,( ( ,e ... "'" 
/,I'J' r/of 

],0 t3",I,t- = srlll .p 

+ . "­
Riof 

9) 0.50 mole of oxygen is consumed 
(lit 1.0 mole of carbon dioxide is produced 
.., 67.6 kcal of heat are generated , 
(111) 2.0 moles of oxygen are consumed 
~) 0.25 mole of carbon dioxide is produ~, d 
~) ont"' rn()"~ ~t ' if G.f ..fJ.... t..v tlt-/-e{ .9 ~ s 

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) p CO(g) + _ kcal/mole carbon 

(a) 20.6 (d) 161.6 
(b) 26.4 (e) none of these 
(c) 41.2 

ANSWERS 

1--8 
5. -D-
9.b 

4._C 
~-~ 

• 
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obolAvl ;:'I-~tI}!:, .)h!~.J ·vn~o'~5~/t(Y1oi~. 
10. Given the two equations: '" ( 10 1IIe. /i Ill' When concentrated sulfuric acid is aMed to 

",,. 0 water, heat is liberated. The heat of dilution is 
H 2(g) + 02(g) ¢ H 20 2(1) + 44.84 kcal and about 18 kcal/mole of H 2S0 4 diluted with a 
H 20 2(l) ¢ H 20(/) + ~2(g) + 23.48 kcal large volume of water. Using the1aw of additivity 

determine t1B for the following reaction: 

(8) 68.32 kcal/mole (d) - 213.6 kcal/mole 
(b) -68.32 kcal/mole (e) 89.68 kcal/mole 
(c) +21.36 kcal/mole 

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 = 1) 

(a) 18 kcal 
(b) 9 kcal 
(c) 90 kcal 

(d) 1.8 kcal 
(e) 98 kcal -. 

11. Which statement concerning the Law of Con- 17. The following two reactions represent a method ;.. 
... servalion of Energy is not true? for producing americium. -( 

q,,~ (8) It applies to all chemical reactions. (I) 2:~U + ~He --+ 2~lPu 2 CL 2. . 
""" (b) It involves all different forms of energy. (2) 2~lPu --+ 2~~Am + ____ __ 

I (c) It does not apply to nuclear reactions. 'IU 

~. ~ (d) It includes potential energy. Which of the following are the correct terms f0if, ~ 
_ (e) It involves heat content of substances. I ~ ... .L the tw~ taken in order: wk,,+ iJ:~ f ." 0" 

...... ~ (;f) ?1VE' cnce ~ ... . "eo ........ .. 3 .!N .~"'I«r'i (8) In, _ De l."~" ~ 
12. WhICh of t ollowmg IS not a macroscopIc form n ~e 00: ~ . ~ 

.... fl. <1T (b) _Ie, 2He 

~..t t energy (d) Kinetic energy ro"JtettI,;.JIS~~' lin . 
-", ~ 
~ -- (b) hemical energy (e) Potential energy t . Questions 18-20 refer to the reaction of hydrogen gas 
'- • T' c~N1,.;-"q1'.f\. 
..., ~ emperature 0" and oxygen ias to form water: 

~Mr . 
~1 Which statement does not apply to molar f"!t.L t~, 2H 2(g) + 02(g) ¢ 2H20(g) + 115.6 kcal 

..i content of a substance? Alo ,fA -r- • 2H 2(g) + 02(g) ¢ 2H20(1) + 136.6 kcal 
~ 4 (a) It is a measure of chemical bond ener~ h~.c. t.tlSttllee/ . 
~ (b) It is not affected by temperature. .' 18. One mole of gaseous water molecules contams 

\II (c) It concerns the heat content of 6.02 ~~ "".u,' how much less energy than is stored in one mole 
.; ;: molecules of a substance. of hydrogen molecules and !- mole of oxygen I '- (d) The electrons of the substance possess energy. molecules? 
_. (e) It deals with the nuclear energy of t~ atoms. (a) 57.8 k~al (d) 21 kcal (~I~T5 
'-+ • (b) 115.6 kcal ~? 252.2 k"t"l ~fC ,< 
~ 14. Whi~h of ~he follo~ing statements c\ucernl\lg a (c) 331.2 kcal :of 0. !~+I ~ 6tt"J 
c:c~ consIstent Illcrease III the temperaru{1o\a ~b- , ~ ~I!'rwef"'" nose 

"=s ~ stance is not true? 0.. 0--' '0'. 19. What is the tJ.B for the for lion or liquid water . 

1 
~ (8) The substance is gaining p~;~rgy. ~ 0 from hYdrO. gen gas and oxygen gas? 
" (b) The molecular motion within ~bstal\.ce Ii . (8) 68.3 kcal/mole of water 
• more"", ~ ... 0' -6m~l/m""of~'" 
... (c) A phase change always occurs. \:I ".," II (c) -136.6 kcal/mole of water 

3 ~ (d) The molecules may disintegrate. 1 I'~~ er( (d) 136.6 kcal/mole of water -:8 (e) Nuclear reactions may occur. ) '\I._~,,(e) 21 kcal/mole of water 

tv Cto.. • I f 15. Which of the following is not true of phase • 20 •• The energy reqUIred to evaporate one mo e 0 
p.J( • .• ' Ii 'd uld be changes? FJ.JY~~" qUI water wo 

(a) They involve changes in kinetic energy. - (a) 21 kcal 
(b) They involve changes of several kilocalories (b) 115.6 kcal 

per mole. (c) 136.6 kcal 
(c) They involve more energy than chemical 

(d) 10.5 kcal 
(e) 252.2 kcal 

changes. ANSWERS 

(d) The gas~ous phase has m0bsre randomness than 0.6-- 11. _<;;;- 12. ! 13. ~ 
the liqUId phase of the su tance. r7 I=-- E 

(e) They are involved in nuclear reaction. "c. ~l- 15. - C ~ - - 71-. ----
p:~A -7. If.--f± 20. - --

a '/",t , .. 
tJ .... ,-'\", ' ~, '>'S '"' of" 
J' 1,,1 "'~'\~t" ~ ',\ 1 ~ .- '" e; 

.___ _ ___ 'J'''''' > It-_!.'( __ )' 1"" ~O~'~ o*'yJ 
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Chemical Reactions and Calculations.kt i 1rI I;" ;j .. v..,0 s· ,\- \', 
iut-I- 91~W "eol't iY- Icfo • 

Directions: Write the answers in tht'faff .;('I!,~ bO~~ 01 the (.Nt'! Ir'e!) 
right-hand column. For each question, write the letter ;;(, "0 u \ ) 
that corresponds to the correct answer. I ~ + hf j 

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. 

2. Which of the following statements concerning 
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(N03h (d) Hg(NO.h 
(b) Hg.N03 (e) Hg3(NO.h 
(c) HgN03 

4. The correct name for Na.S03 is 
(a) sodium sulfide 
(b) sodium sulfite 
(c) sodium sulfate 

1c,'rJrr'!!<j,.,.f"'-.-
. to 61)1 .. Y("'s*r/tJ'I?( 

QuestIOns 7-10 relate to the following experunent. ".' 
A zinc strip weighing 16.82 ± .01 g is placed in a (t.9'tS• 
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 ± .02 g and the zinc strip after the 
reaction weighs 16.00 ± .01 g. (zinc = 65 g!mo!e; 
silver = 108 g!mole) 

7. The number of moles of zinc which reacted is 
(8) O. J3 moles (d) 0.03 moles 
(b) 0.33 Il}oles (e) 0.05 moles 
(c) 0.013 moles 

•• The number of mol~s of silver produced is 
(a) 0.10 moles (d) 0.03 moles 
(b) 0.30 moles (e) 0.025 moles _"" 
(c) om moles (.If) f1ow,vPr A-'lrt!J' 15 , . 6t£r 0" -flte s~ UC71 Ul 

tII'li"J.. "'"' ""il sililPr j1vrf wa.s 9. The'r\:actlOn taking place be wrItten: 7 MJ7e 
zinc + silver nitrate' (acqueous) yields / ... f-I 
____ silver + zinc nitrate. From ~T. 
the data in the experiment described above, the 
coefficients for the above substances in order of 
appearance are: 

, (a) 1,1,1,1 
(b) 1,2,1,2 
(c) 1,2,2,1 

(d) 2,1,1,2 
(e) 2,3,3,2 

(d) sodium sulfur trioxide 
(e) 'Wne of th~ 10. The particles in the decanted solution consist 
fF' I<off -(J, ie;l S m~inly of 

5. Which of the following statements' concerning (a) zinc and silver ions 
valence is not true? (b) silver ions and nitrate ions . 
(a) It represents the number of electrons used in (c) zinc ions only 

bonding. (d) nitrate ions only 
(b) It is the combining capacity of an atom. (e) zinc ions and nitrate ions 
(c) A positive ion has an excess of electrons. (-I') ~~ .. c~".l AiOms' 
( ) A ll. Elements which generally have common valences 
d negative ion is indicated by a minus sign. 

(e) All elements of the alkaline earths have the of +2 and +3 are called 
r same .vU.u"l. (a) nobl~ elements (d) meta~l?ids 
\-t) lIe~' ",<nlt+-·~~fi,f rQv.J 1.GI, )(b) alkaline earths (e) tranSIl!onelements {t'e. 

MnO (511<. VltLG"CE (c) amphoteric ~00(IS 
6. In the equation 2KCIO. ~ 2KCI + 30., ( 

KCI0 3 is d ANSWE'}\ ~ .C~ ~'" ~ 
(a) the coefficient (d) the product Jd c.. u/' ." • ~ 
(b) the catalyst (e) none of tliese ;t:.. - -- 2. -- 3no:.

7 

"c. -- -- ~'-'J 
(c) the reactant (f) e~i"9-Y 5. -c;. 6C 7.({_.~ 8. f3;. ~ 

43 ;I.-.. ~ 10. E.. J( -f)- "'6. II e: l \ 
\)'( (J/If' ~l~. 

~ t.I WOo', ~ .. wr "" 
~ 
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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) r NH.(g) 
(b) 2N<iJ 0;1- 4HW -> 2NH.'(g) 
(e) N 2(8') ~+ 3H;\g)" 2NH 3(g) 
(d) 2N(g) + 3H2(g) -> 2NH3(g) 
(e) None of these 

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

(a) 3 (b) 2 (e) I (d) 4 (e) 5 

14. The number of grams of hydrogen needed to 
produce six moles of ammonia is (H ~ I; N ~ 14) 

(a) 6 (b) IS (e) 12 (d) 24 (e) 20 

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

(a) IS liters 
(b) 30 liters 
(e) 45 liters 

(d) 2214liters 
(e) 7.5 liters 

Questions 16-1S 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.(g) + SO(g) -> 4H20(g) + 2N0 2(g) 
~) 2NH3(g) + SO(g) -> 6H20(g) + 2NO(g) 

(e) NH.(g) + 602(g) -> 4H20(g) + N02(g) 
",Ad) 2NH3(g) + ~02(g) -> 3H20(g) + N02(g):1-

. Je) 2NH.(g) + i<)2(g) -> 3H20(g) + 2N02(~ 

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 

L 

20. Which statement is not true concerning equation. 
writing? 

(a) The reactants are written on the left, 
(b) Atoms are conserved. 
(e) Correct formulas for the products are written 

on the right. 
(d) The equation can be balanced by changing the 

subscripts of the formulas. 

~
e) ~Ianfl'd e"uation represents a chemical 

eactlon.III"'''~ . '/ 
J:).Jm~AT() V E'11I'tS' ('111" IN'r'ft i-J",YIf ~"!!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) Pb(NO,h + 2Nl'I.-> PbI 2(s) + 2NaN?,,) 
(b) Pb+2 + 2NO, - + 2Na+ + 21- " 

-> PbI2(s) + 2Na+ + 2N03-

(e) Pb+2(aq) + 2I-(aq) -> PbI. 

(d) 2Na+ + 2N03 -> 2NaN03 

(e) Pb(NO.h + NaI -> P1U(s) + .NaN~'3 J, jl.r}­
(..f') rOr'+ "''' ",.r -t~,. -b .. c",v'~\ 0" ' 

. t ""~.~ ~ .::/:'''' $oIVl~ ~ ""'0>-
SO.5 gr~ ormeta;t~odlum rea~t wllA wa~ orm p 
hydrogen gas and sodIUm hydroxIde. (sodIum ~ 23; G~ 
oxygen ~ 16; hydrogen ~ 1) .I 
22. The correct balanced equation for the reactio 

described above is 

(b) 2Na + 2H20 -> 2NitOH + H2(g) 
~ 2S I 2"30 =-t 2S0lL 1 II 2tl) 

\.;, (tI) mil .... JH,.tr-'> Na20 +'tt2-­
(e) 2Na + 2II20 '~<aOII + 2M 

23. The number of moles of water required for the 
above reaction is 
(a) 2 (b) 2.5 (e) 3.5 (d) 5 (e) 7 

. ... 
('vet" 

(e) ISO I~ters of ammonia 24. The volume of hydrogen produced in the above 
(d) ISO hters of oxygen 
(e) 50 litersLof WgeeAlolJ 1'1 .J.;".,.s ; I, ~ 
~) e.,.,.. IN.#..fC.'''e. Of SMI,cJ(, (lens. 

18. The number of moles .,y lihe gas completely 
consumed in the reaction is 

reaction is 
(a) 44.S liters 
(b) 39.2 liters 
(e) 22.4liters 

(d) 7S.4 liters 
(e) none of these 

(a) 9 moles of ammonia 
(b) 7 moles of oxygen 
(e) 2 moles of ammonia 

25. The halogens generally have a valence number of 

(a) +7 (b) +5 (e) +1 (d) -I (e)-2 
(d) 15.5 moles of oxygen 

(e) 31 moles of oxygens/ttdtttll 

19. Which of the following iI'III' ,to is not multivalent? 

(a) FreJ (d) Cra.i!l 
(b)~e.. (el!!Ji;l~tc.tJa,~ '1\ 
(e@,Iir.__ (.f) ,;z" J.. (,.""'J,,,,~ ~'I 

(jJ whqf~ 

ANSWERS 

13 .. 6- 14.8 12 ... C "f 16.~ 17 .. C )(C 19.. . 

20·12· ~k.. 22. J). \(. ._. 

C 25, .. 

(H) Help!~ 
1 ~-



26. Which of the following does not relate to stoi­
chiometry? 

(a) Several reactions are involved. 
(b) The reaction is complete:J 
(c) There is a limiting reactant. 
(d) It makes use of the mole method~) 
(e) Adequate amounts of reactant~ are requir.i:l:-v 

(f) 61 ... J~ I feMAle. & .... ;s,.,."1 rtl<deal, 

27. Which of the following statements concerning the 
contact process for making sulfuric acid is not 
true? 

(a) It is less costly than the lead chamber process./ 
(b) It produces very pure and concentrated acid. 
(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 

in sulfuric icid. . 1. i. A g:\ if i,,'" ",S 0 .... ''10.'' ...... ('O.J'~ 
.ffJ-J _,," 'f~" "';~ e.. ,;,,/1', 

28. The alkali metals have a valence number of 

(a) -1 (b) +1 (c) -2 (d) +2 (e) +3 

Chapter Eleven 45 

29. Which of the following is not associated with a 
chemical change? 
(a) Color change 
(b) Formation of a precipitate 
(c) Change in temperature 
(d) Formation of a gas 
(e) Identical arrangements of atoms in products 

and r~actantl I 
(·n 11UI" Cftl.; ... 

30. The rate of a chemical reaction in solution can 
be affected by all of the following except 

(a) a catalyst 
(b) a change tn pressure 
(c) a change in temperature 
(d) change in concentration 
(e) none of these I J .I 
(~ 1,1."", -r ..... fe. cA_:sI .. , sHIe'*lr.s 

A?ai ~~ 28·-0 C­,( ----
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THIS SPACE MAY BE USED FOR YOUR CALCULATIONS. 



J 't ",,(.II"IDe'£ USda,{ s,c/1td :,., CO~~rc.I-I'f J 'f5 B 
J.~" ,~I'>.Il1's,.1 . I, 

i' t, t a~ ~AMEJ3j}SJC;.J~J .. MQ ...... fB.B:tN ...... CLASSt?~'1~E ~~;? SCORE .. :1..0 
'1\ Ulo.i t ~~ I..d~ j'v'vC 

I O¢~lf ouer- look . \ -\="\G(.sks ""~f 1: .. rJi",ue .Jour-
+il15 cl""r wo,.ot\ 5"I/!.:J - 71 tlt- '.' rt--eon.t'5 O\bs.lvf~~ 
.' ~o <,,) co- V' • P'-' ~ o.rho m" I-e -to r ~ Iveht"il' 

ACids and _ell>:.J act(;l (V\ 0-.. ~~~"1one 4ot-evPr- enA,l--
"",iA &1 r:~ ..., ... )tJJel/ .... Jr(1l'jhr 

VAS. • il ct', _ 'fIve 0 tie, more.. 

16 
Directions: Write the answers in the box at the 'Bottom oHhe" e bv'T 

right-hand column. For each question, write the letter ( .J ~;t fae I~ ~ -
that corresponds to the correct answer. ~o __ ';t ~ ~ JfI 

Ie 00'" -,,-- uooJ • 
0$ .~" .... '(~~tt " , 

1. An acid solution would have which of the follow- 6. The [OH-j of the nitric aci&"solution is' .. ""U'"'' , 
iug properties? (a) I X 10-7 M (d) 5 X 10-14 M'1'''e-... 
(a) It would turn litmus blue (b) 2 X 10-1 M (e) 2 X 10-14 M .,.. ~ 
(b) The solution would have a sour taste (c) 5 X 10-7 M ~\~ .1 
(c) The solution would have a pH of 12 ... "". .. 
(d) The solution would feel slippery 7. The [H+j of a 0.1 M solution of a weak acid H~ , " 
(e) The solution would turn pink with phenol- ,I is found to be 8.2 X 10-3 M. The value of the ~ ...... 
("') phthalein ~i05 AfP'tlt)- '/n10 ~ ~S.j....teequilibrium constant is ~""h 
r 1,)(JM5) (a) 8.2 X 10-6 (d) 16.4 X 10-5 .... ' 

2. Which of the following properties would be (b) 6.7 X 10-4 (e) none of these • 
characteristic of both solutions of strong acids and' (c) 6.7 X 10-5 ,1~ J~ 
solutions of strong bases? V, 

B. 11.2 grams of potassium hydroxide is ,d, issolved to .. :;!\ 
make one liter of solution (pota,ssium ~ 39, S ' . 
oxygen ~ 16). The molar concentration of the t c.' ,. 

(a) They are good conductors of electricity 
(b) They would turn litmus red 
(c) The solutions would have a pH of 7 
(d) The solutions would react with zinc to produce 

hydrogen gas 

solution is, ~ ; 

(a) 0.1 M (d) 0.02 M ....... 
(e) The solutions would havefa bitter taste 

(S;\ ()". Y\1o\ecvIGl.... r\'o \ 
(b) 0.2 M (e) 2.0 M C'.t"' ..... 
(c) 0,01 M ~ ~f 

3. Which of the following statements concerning 
electrolytes is not true? ' 

(a) Acetic acid is a strong electrolyte 
(b) Dissociation of hydrogen chloride gas in 

water forms a strong electrolyte 
(c) An electrolyte in solution will conduct an 

electric current 
(d) Pure water is a very weak electrolyte 
(e) A solution of sodium hydroxide is a strong 

(-fJ t~~jtro.wee rfl"lt<L -t. 5vcl;""S 4 ~ s 

9. The [OH-j in the solution in question 8 is 

(a) 0.1 M (d) 0.02 M 
(b) 0.2 M (e) 2.0 M 
(c) 0,01 M 

10. The [H+j in the solution in question 8 is: 

(a) I X 10-7 M (d) 5 X 10-7 M 
(b) 2 X 10-1 M (e) 2 X 10-14 M 
(c) 5 X 10-14 M .ex( 

4. Which of the following concerning pure water is 11. Which of the following statements is not true of 
not true? bases? 

(a) The water contains three species (a) Their formulas always contain the hydroxide 
(b) Kw ~ 1.00 X 10-14 ion 
(c) Pure water readily conducts an electric current (b) They can counteract the properties of acids 
(d) The [H+j in pure water is 1.00 X 10-7 M (c) They have a slippery feeling 
(e) Adding additional hydrogen 'ions decreases (d) Sodium carbonate will form a basic solution 

_",It , .... r 
~ 
~ 
... re. , 

(
the conceptration of the OH-., L d( leS (e) They can react with hydrogen ions to form 

Je) i1 (0 nt().\I'\$ ~v(,r.I,l y'I1\Ct"o?t, 5"" ~J1ter ,''''' ,II 
5. In a 0.2 M nitric acid solution, the hydrogen ion (~ -lit) .J .... ys .&~ 10 fit. ~.,.,.. 1ft' o&I1"8 l 

concentration is 

(a) I X 10-2 M 
(b) 2 X 10-2 M 
(c) 4 X 10- 1 M 

(d) I X 10-7 M 
(e) 2 X 10- 1 M 
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66 Chapter Sixteen 

12. Which of the following is colorless in an acid 
·solution? 

(8) methyl orange 
(b) phenolphthalein 
(c) methyl red 
(d) alizarin yellow 

• :~(e) omthytpol blue\\ 1 -_. " i/IMJ, '1 altO,." n&rl4rc.c ' 
13.' , . reaction between solutions of nitric acid and 

I ium hydroxide which of the following is not 
true? 

(8) Evaporation would leave a salt 
(b) A precipitate would form 
(c) Dissociation 
(d) Neutralization 
(e) The solution is a conductor 

! 

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

(a) turns litmus blue 
(b) tastes bitter 
(c) contains OH- ion 

(d) slippery feel 
(e) pH = 3 
(of) il- -Itu~ ,..J 

..... '" SIl8 Q " 

15. When solutions of barium hydroxide and sulfuri~ 
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 
(c) A molecular solid is formed 
(d) Water is one of the products 
(e) A"neutralizjltion re~as pccIJTre4 ..-u. 
ff:) 14e. UfC.ff'lrot uc.fo/"~1'J ,..c .. --

16. The pH of a solution in which the [OH-] is 
1.0 X 10-4 is: 

(a) -4 (b) +4 (c) +7 (d) -10 (e) + 10 

17. The strongest acid in the following list is the one' 
with KA equal to: 

(a) 1.3 X 10-' 
(b) 6.7 X 10-" 
(c) 5.7 X 10-10 

(d) 4.4 X 10-7 

(e) 1.8 X 10-16 

18. Which of the following does not pertain to the 
Br!<lnsted-Lowry theory of acids and bases? 

(~) It involves the transfer of hydrogen ions 
-=(b) It involves the transfer of hydroxide ions 

(c) 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 
c09cepts of acids and bases 

r~ witt 11,,110 ./A...., ? 
19. Acetic acid dissociates according to the equation 

CH 3COOH ¢ H+(aq) + CH 3COO-(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 ionipo I ~.. It,.,.". 
'" ~ i4Jce... ..,11/ "tot-IC'P vII ... c. 

20. What volume of 0.04 M HCI is needed to com­
pletely react with 200 ml of 0.01 M LiOH? 

(a) 100 ml (d) 50 ml 
(b) 200 ml (e) 500 ml 
(c) 150 ml E() 'leI> 

ANSfl 12'f2 
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/ Which of the following statements is not true of 
coal and coal products? 

(a) Coal gas is an important by-product in the 
production of coke 

(b) Hard coal is sometimes called bituminous 
(c) Peat is an early stage in the formation of coal 
(d) Coke is produced by the destructive distilla-

tion of coal 
(e) The volatile products of destructive distilla­

tion of coal are used in producing many 
organic compounds 

2. Which of the following does not apply to natural 
gas and petroleum? 

(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 yie 

of gasoline from crude oil 
(e) The odor of cooking gas is due to added 

impurities 

3. Which of the following would be classed as an 
organic compound? 

(a) Ca(HCOah 
(b) CO 2 

(c) KCN 

(d) CHaCOOH 
(e) H 2CO a 

4. The formula for para-dichlorobenzene 
sented by 

(a) CI CI 

o Cl 
(b) Cl 

OCI 

(c) Cl 

OCl 
85 

.so .s Of/. I 0 
5. Which of the fOllowi~n~I»4IY '10 ~ctural 

formula§? l::-~ ~/.. 
(a) They help explain~he~er 0 les of 

compounds 
(b) They depend on the molecular formula of th 

compound 
(c) Compounds 

formula but 

7. Whic is not true concerning aromatic 
s? 

contain only single bonds. 
(b) Ben e is the simplest aromatic rocarbon 
(c) The bo -n benze - not completely 

understood 
(d) A chlorine atom may be subsf uted for one 0 

the hydrogen atoms in benz 
(e) Benzene forms the basis for 

substances 

/- Which of t ·n 
polymers is not true? 

) The properties of plastics may be controH~' ___ 
the chemist 

merization is used to form complex 
mol les 

(c) A m mer is generally an unsaturated 
organic c mpound 

(d) Nylon is a derivative of polyethylene 
(e) Dacron is condensation polymer 

5. ~_ 
3. J~-
7.11 

4.l1_ 
x~r!_tl 



86 Chapter Twenty Three 

Questions 9-\7 refer to the following structural 
formulas. 

H H 
I I 

(I)H-C-C-H 
I I 

H H 

H H 
I I 

(3) CI-C-C-H 
I I 

CI H 

o H 
II / 

(5) H-C-C-H 

""­H 

H H 0 H 
I I II I 

(7) H-C-C-C-C-H 
I I I 

H H H 

F 
I 

H H 
""- / (2) C=C 

/ ""-
H H 

H H 
I I 

(4) H-C-C-oH 
I I 

H H 

H H 
I I 

(6) H-C-C-H 
I I 

CI CI 

H 0 
I ,f' 

(8) H-C-C 

I ""-H OH 

H H H 

(9) CI-C-CI 
I 

I I I 
(10) H-C-C-C-H 

F 

H 0 
I ,f' 

(II) H-C-C H 
I ""- I 

H 0-c-H 
I 

H 

I I I 
OH OH OH 

9. The compound represented by formula number 4 
is 

(a) a secondary alcohol 
(b) acetic acid 
(c) methyl hydroxide 

(d) methyl alcohol 
(e) ethanol 

10. The compound in formula 5 is 

(a) an alcohol (d) a ketone 
(b) an aldehyde (e) an acid 
(c) an ether 

II. Which of the compounds 
refrigerant? 

(a) 6 (b) 10 (c) 9 

may be used as a 

(d) 8 (e) 7 

12. Glycerol is represented by formula number 

(a) 4 (b) 10 (c) II (d) 5 (e) 8 

13. The compound containing a carboxyl group is 

(a) II (b) 8 (c) 4 (d) 10 (e) 5 

14. Formula number 3 is 

(a) 1,I,dichloromethane 
(b) 1,2,dichloroethane 
(c) dichloromethane 
(d) 1,2,dichloromethane 
(e) 1,I,dichioroethane 

15. The formula containing 
group is number 

the ketone functional 

(a) 5 (b) 7 (c) 8 (d) 11 (e) 10 

16. The formula for a compound methyl acetate is 
represented by number 
(a) 11 (b) 8 (c)tO (d) 5 (e) 7 

~ The compound produced by an addition reaction 
IS 

(a) II (b) 10 (c) 9 (d) 6 (e) 4 

18. 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 
(c) Sulfuric acid may be used as a catalyst in their 

preparation 
(d) They are all synthetics 
(e) They be used as inexpensive.folvents ,of e1I-~\ 
(ff) S"!· ~~,~. II""" "lilt .-C :.J 

19. Which of the following is not a true statement? 

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

(b) Many organic compounds are derived from 
hydrocarbons 

(c) 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? 

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

(b) 2-butanol is more reactive than I-butanol 
(c) Cyclohexene is a saturated cyclic compound 

(d) Ethyl alcohol will reduce a solution of 
KMn04 

(e) There are four alcohols having the formula --t DII-
C 4H.OH ~ ~ 

ANSWERS 

l1.e __ 
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21. Which of the following does not 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 

22. The empirical formula for a compound containing 
20% hydrogen and 80% carbon is (carbon ~ 12) 

(a) C2H. (d) C2H 2 

(b) CH. (e) C 2H I 0 

(c) CH 3 

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

(a) C2H 21 

(b) CaHs 
(c) CaH. 

\1. I S 
\1. 
\~ 
. ~u~ 

>; 
"" 

(d) C 3H IO 

(e) C 2H 22 

Chapter Twenty Three 87 

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

(a) Many carbon compounds contain hydrogen 
(b) All compounds of carbon are classed as 

organic 
(c) Carbon atoms may form long chains 
(d) Carbon atoms have four valence electrons 
(el They may have a cyclic structure 
tfl t\.t'l art "t&\+\:.. I\~ts r. Which c1f the following statemen.ts is not true? 

(a) Proteins are polyamides formed by poly-
merization 

(b) Amides are decomposed by acids 
(c) There are many "t(atural" amino acids 
(d) Living organisms synthesize enzymes 
(e Plants contain only one kind of protein 

II bF "6"' 
ANSWERS 
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