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Multiple Choice

Read each question entirely before choosing your answer; only one choice is correct. After
making your choice, write the corresponding letter in the blank provided.

___C/__ 1. Who revolutionized the scientific community by doing experiments and arguing that
inductive reasoning was the right method of approaching a problem?

A. Wollaston C. Galileo
B. Paracelsus D. Boyle

_ P 2 Whasisascientific hypothesis?

A. ascientific law

B. apreviously established fact

C. a general, inductive approach to discovering

D. a general, unproven statement derived from observations

3. Which one of the following statements about theories is incorrect?

A They are supported by observations.

B. They are above question and should be accepted as stated.
C. They suggest new avenues of research.

D. They help to organize a body of data.

\
A 4. Which of the following gives the proper order for the steps in the scientific method?

A. recognizing a problem, making observations, proposing a hypothesis, organizing and
analyzing data, framing a theory, and verifying the theory

B. making observations, proposing a hypothesis, recognizing a problem, organizing and
analyzing data, framing a theory, and verifying the theory

C. framing a theory, making observations, proposing a hypothesis, recognizing a prob-
lem, organizing and analyzing data, and verifying the theory

D. recognizing a problem, framing a theory, proposing a hypothesis, making observa-
tions, organizing and analyzing data, and verifying the theory

Q \ 5. Which of the following metals was not known in Old Testament times?

A. aluminum C. gold

\ B. copper D. iron

9 6. Which of the following is not a contribution made to modern chemistry by alchemists?
A. distillation techniques C. experimental approach
B. glassware design D. definition of an element

ﬁ\. 7. Who discovered the element oxygen?

A. Priestley C. Boyle
B. Lavoisier D. Wohler

f

b 8. Which branch of chemistry studies compounds containing carbon?
A. biochemistry C. organic chemistry

B. inorganic chemistry D. nuclear chemistry
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Matching

Match the letter of the answer with the appropriate clue by writing the letter in the blank.
Answers will be used only once.

‘A, Francis Bacon
\B& Robert Boyle
€ Antoine Lavoisier
D. Philippus Paracelsus
E. Joseph Priestley
. Benjamin Rush
G. Friedrich Wohler
. William Wollaston
I. Galileo Galilei
N, Jabir ibn-Hayyan (Geber)

__H_ 21. discovered palladium and rhodium

_PL 22. first proposed that elements are substances that cannot be chemically decomposed into
simpler substances ~ :

5__};(1@ pronounced a heretic, imprisoned, and exiled by the Roman Catholic Church for his

belief that the sun was the center of the solar system

__é @ praised the alchemists for their contribution to the experimental approach

D_é_ @ proposed the use of chemicals to treat disease

—

O 26. one of the first major alchemists in Europe; wrote many books about chemical
techniques

____E_ 27. first professor of chemistry in the United States

= 28. discovered a gas in which substances easily burn by heating mercuric calx

é’:_B_ @ synthesized urea from two inorganic compounds

C 30 proposed that substances gain something from the atmosphere when they burn
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@ The word chemia, from which the word chermstry 1s derived, first appeared during the time of

Christ in ancient writings from which city? A FO(\}& ) A// (24 /]/ a
46. What is the mysterious substance that early scientists thought was allowed to escape during bu
ing? /ﬂ.\{ 5(/\\'[)\(_;‘3\/0* nCEE S Cal\f 1 L ¥ QNS j4 VqL} 7

47. List five occupations in which knowledge of chemistry is important. (V @A \’ﬂa<€
v%NQQAS ﬂ)rneKQ, Yowrrs @ Dimose & Con Atreat
A%§€<QS,G§E#?€FYm$h% Lo new —%kh\%%.

48. What term is given to a chemical that does not easily react with another chemical? A Eft

@. Early pharmacists prepared and sold a wide variety of chemicals and herbs. What were the phar-

macists who sold these goods called? Ue”s N < OhNLD Quf. i«f ol €S
arfe ¢
@ What is the name of the Iron Age people who domlﬁg ted the Israehteg during the time of Saul‘7
ot Called T ron  wnecrcacic

/74///37[7}')(,5

Choose oine of the following questions. In the space provided, answer the gquestion, using
complete sentences.

Essay

51. Many students are able to achieve good grades by just memorizing facts. Why shouldn’t students
be satisfied with just memorizing facts?

3 <4 Ve ¢ i i { VW
The Jruser s Weoink ¢ nAe AN
AL NS = Y~ - O A l - MA )T / i { ~
(YN IO 2N NG T O > 4 v \. ; [ L c

Ho s Ke how o Solve , Ou rl 6(‘.‘3@'\\ Y

52. How would a knowledge of chemistry help you in the occupation in which you are most
interested?
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Safety Quiz )
True or False. =5 75— 7 J - W j;z

™ 1. ttis unnecessary to report minor accidents and injuries to your teacher.
[ 2. Do not eat or drink food items while performing a laboratory exercise.
| 3. Always wear safety glasses or goggles when performing experiments.

|~ 4. Wear clothing with loose sleeves.

? 5. Return unused chemicals to their bottles.

Z‘ @ If you put a lid down, put it down so the inside surface touches the table. 0')[/‘/(@4 %

You don't want ‘f%L (/ ~+a Cdn:f?b’ﬂllwd{
I~ 7. You can drink from the beakers, flasks, and test tubes as Iong as you have
rinsed them first.

—

8. When smelling a substance, gently waft its vapor toward you.

T
_ T

9. Always add acid to water slowly when diluting acid solutions. Never add
water to an acid.

T 10. Itis okay to leave a heat source unattended for a short period of time.

- 11. When heating substances in a test tube, point the mouth of the tube towards
your face or your partner’s face.

/ F @f you spill volatile, flammable, or toxic chemicals on the table or floor, clean
the area with soap and water.

" 13. If you accidentally swallow a chemical, you should induce vomiting.

T 14. If your lab partner is on fire, you should use the fire extinguisher on them.

: ) Co ‘\ o
0g ‘C‘ Y& o e \A{QA\ 40 Yol

d g / 1 ~ w;‘\‘ £ice
\/SW {ire 4o o NeeA O~ Cloth and put TE 5

A J u—
Short Answer. =D S
T - Yo
15. If you spill a chemical on a small portion of your body, what should you do? oV Ton
‘ | , Small !
Youw mneed  the ad pooter to run on the S
' If you spill an acid on your skin, w?at can you rinse the area with to neutrahze the
acid? \o\ anate Sa(VIVim - S T
so&' ¢ Pot ol L Spl The otidh.
17. If a chemical splashes in your eyes, what should you do? o @
Cnse it Hae weder  Teport fo 4 o
. , —_— P , §’2€
18. What should you do if there is a small fire? a big fire” e At \,\((‘/ {xﬁb\j‘/“‘A



Name __ Helen Chemistry, page 1 of 1 A

Quiz 2BC JRNFER

True or False. 70 /
? 1. The second law of thermodynamics states that the world is becoming more ordered.

2. A bowling ball at 20° C contains more thermal energy than a paper clip at 100 C.
%\ \ ol v -

E 3. When an object cools, its gain in thermal energy is mdlcated by its loss of
temperature.

1 4. The first law of thermodynamics states that energy can neither be created nor
destroyed.

5 5. Both the first and second laws of thermodynamics started when God “rested” after

the seven days of creation. _

T 6. Temperature is a measure of the average kinetic energy of a substance.

[ 7. A calorie is the amount of energy required to raise the temperature of 1 gram of
H.O 1" C.

/’ ~——

8 The second law of thermodynamics states that some energy is Iost every t|me

—
- ( NOAAG i

energy is converted from one form to another. 2 VA A

e

State whether each form of matter listed below is BEST described as a Solid (S), Liquid (L),
or Gas (G): ‘

by, ; S :
9. Dryice 10. Hail
Cgl 11. Air : a L 12. Lava flowing out of a volcano
S 13 Chocolate cake batter after it is baked
L 14. Chocolate cake batter before it is baked ] e s o ‘\
5 15. Dust L g 1E§ Steam |~ e S L
L~ 17. Gasoline being pumped into a gas tank K - (4 :,\7 3
Convert the following temperatures: b i
€ 22718, 1273 Kto °F. 122 /{19, -150°C to Kelvin.
1272 -272 = (000 N | 50+ 203 23
F= L& Cioop) T 22 K -
1§32

10 °C20. 50°F to °C.

- C (1g) Y37
— 31’, - - 3T i
} g = (t; = C
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Quiz 3AB

\
1-34. Fill in the following table: “(b+ L= q 7” Car\}j/ 53’ ’

tera |, .. |mega| |y |hecto| i\ deci |Cen w1 i eee | NANO | o
- ‘ » — ——— =
i g | M K | A da | | [0 | ¢ m | M 1 P
trillion |5, 1\ion| w\llon| Xhousahd pdrefster '\C” hundred ((housandth vulliont billionth it or P
102 | 09| 10° | 10°| 10 "1 | o o2 (07> [0 07 (07
Convert the following units (use proper sig ﬁgs) A
1.1 005 35. 11.005 mj to ¢ 36 002L5 kg to,cg
r ‘/
-0 37. 56,700 usto ms C 38. 5.60,km to m/
Q jaao(
92 39. 0.000792 TLto M @ - 40. 1. 2 X 10 -6 GL to cL
. 2X1076 x (0" Vv
=6+ V)
L2 x 0" _

Determine the number of significant digits in each of the following: |, 2 X |o

 41. -8002.0500 ft ’ (j} 5.001

43. 12.35 44, 43,670.
- 45. 440 \ - 46. 0.0049
3 ¢ 0.0300 &, | 48. 8
' 49. 4500 x 103 ~_ 50. 0.0013 x 106

Convert into decimal form (use proper sig figs if possible; if not, say so):

5020, 51. 5020 x 103 D.00Kb  52. 0.56 x 102
" 53. 736.9 x 10° 0000190 54, 0.000459 x 1071
LOO00%T25 55. 8.725 x 1077 560C 56. 0.00560 x 106
CO Cambrpt T, udhed
Convert into scientific notation (use proper sig figs): pﬁ/fer 6?(/, WLM
456 XI0 ~s57. 0.00456 | T X" 58. 170,
5,0026X(6° 59 500260 LL4 ¥ 67 60. 0.000000664
7269y 0" 61. 735 9 x 105+ 10" 4.59 » J0” 5 . 0. Q(Lus9 x 107!
[ 14X /c@ 63. 0. 0,114 x 10* xjs ~ % 2,0 (0" 64. 30,0 x 107

& v
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Calculate the following. Use correct sig figs. Answer #71 and #72 in scientific notation.

2809 v 65.Add 245 mmand 3.87 mm _5€2..%  66.246.24 +L%38 278 + 98.3
Dr’ 14624
+ F%3,87 + 235.2[18
9% .3
2 48,87 T Zga.el e
= 2.7 XI10° 67.1913,0 - 4.6 x 10° | 41X10% 68. 2.130 x 10 - 6.6 x 102 \
3¢ A 2
Au-,x 103 _uo‘é(; o.%soxw
QIsOX\o“ | 470
N T 2.6%T70x103
420 69.35.4x12 oo 70. 083+0.002
, ~¥%
424§ )z e —7—5b= B2

fo“
UAX (0571, (7.6 x 109(6.823 x 109 2.5 X éoz‘jn. 105107 = 42x10% A2
L ; (0~
X 3153 Iox10° @ 035X l

S/
65 %2 ll«?§ Z#%here are 17.3 foolaps in a prungle and you have 3.8 prungles how many
foolaps do you have? (use correct number of sig figs).

"; - -('; ""Y’ 17 g \_k <
2/767‘) ¥ao Q(/r\// 58X 1S Foolad
3&0374. How many secopds are there in 32 days? p
24 | £0 0
2.592X (0% z bl £0ml 05 . 254R
R \ |~a
Bonus: Use proper sig figs.
"7
1.003 kg - 12500 mg = _| 003X [0 St ‘
A EQ‘-E@‘A;
00%4’(‘)((0? L ooz X077 ‘
(b) 15000. mg + 1,5‘00000 ng + 3.0x10° kg <_1 §(>o_<>§L,> -
gCOAOoyﬁogm O C@ " /gOOﬂf,\ 0. f\/‘f, )’
g gL 0 -—U( :‘,;.’-,,CLC_MAA .00 5|80°C
(c) What is the volume of a box 1 um b 1 mm x 1 m? lx [O’ O Gal " P
l O Of\/‘”/‘O ) ) | oS %' - - . ®
IX 0i00] =] x(0 .5 15003 (67
/67" 076
. 2 -
(d) How many nm3 are in 1 m3? __| X [0 7 [ .GV 102

//50,"4' ,\/2-

(e) (7.25 + 23.1) x 51.24 = __ 1540
125 15576 96 .
5T (2% 7,32+ 5:67= 1747
30. 657 . S
® (12.32+5.67)x(46.237—3.80): 0404 46,2317 3.80 =42.4370
(62.555—50.2;8) =)2.217 ' coe 179X 42 quy
éz‘s’s/a@ 12,317 X763, g = Q4o 4. 0 2495 =634 GSh6



Name

LY\

Chemistry, page 1 of 1

Quiz 4B

(you will need to refer to a periodic table for this quiz)

True or False.

T 1. The first principal energy level has both s and p sublevels.

k= 2

T 3.
4.

-

Write the whole number that best answers the following questions.

[0

Hund’s rule states that you can build up to larger atoms by adding electrons to

smaller ones.

Any p sublevel has three orbitals.

The fourth principal energy level has all four types of sublevels.

7. the maximum number of electrons in a 4d sublevel

:2 A 8. the maximum number of electrons in a 3p9_[_b,ltgL no‘i'é UL ]€UQ“\

-
2,
e

9. the maximum number of electrons in the thlrd energy level 5y 50330

2

=

atom? (Hint: recall Hund’s rule)

10. Nitrogen has seven electrons. How many unpaired electrons are in a nitrogen

\ \¢
\J (RS

—

NN A A N
jv v ¥ 1 A

Write the electron configuration and orbital notation for the f?llowirTg elements.

Eleyeﬁt Electron Configuration Orbital Notation
1 Avgor 12,22 225% 2, O O 2 S A
12. ot YT NN N NN AL
)((ﬂ \mw (25iabas o ns (NN ANN N N AN N
. S / B, N NN N A M, A, MO
E3.19 \"‘\C\L\M\ =% 18% 209, B 3560 4 531 Wlv v de Ty hyly v W i\-—— —
-~ Z 9 ‘ _\ \ ;5:\ * k\
Moo ls;26, 25 34 )as;éfw‘.rz:‘-@(é’- i NN N AR N N gaRRR
electron con guratlono cerium Ce (58 electrons; 2, 8, 18, 19 9, 2)
[BONUS: el fi f Ce (58 el
\\6 ) 3‘(_‘;‘,‘ ) ,: L " (: ’\‘ o “(, & (—\”* 0 ’_ \ L\—’F
Determine which electron conﬁgurauon best matches each element
5 15. Argon A. 1522522p6b523p6452[ = 20
A\ 16. Calcium B, 1522522p6‘3523p6 1E
= . C. 1522522p68s23p63d2 | = 20
—:12—17‘ Vanadium D. 1s72572p° 523p5452t3d3/ 2 B
" 18. Iron E. 1522522p6‘3523p63d6" a4
/- (19.)Germanium F. 1522522[-)6&52306452 dé = 26
- /) 1292 23n6 106c2 _
\// C 0. Krybton (_(G)15°25%2p"Bs?3p®4s93d195s? - = :

1522522p63523p64s?3 104p2 = 25
1522522p63523‘»p6452t3d1°4p6 = ok
H. 1522522p5F3sz3p‘5452{’3d84p6 % 34
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Quiz 4B W+ = c7§ /4

(you will need to refer to a periodic table for this quiz)

True or False. é:da/@jﬁ/

s 1. The first principal energy level has both s and p sublevels.

= 2. Hund’s rule states that you can build up to larger atoms by adding electrons to
smaller ones.

\ 3. Any p sublevel has three orbitals.

T 4. The fourth principal energy level has all four types of sublevels.

Write the whole number that best answers the following questions.

[0 7. the maximum number of electrons in a 4d sublevel v& " 4M

. orbya

/5 @:L 8. the maximum number of electrons in a 3p orbital A lhﬂSUL (L ) Z'_-__m 7‘7\( —_—
lfﬁ 9. the maximum number of electrons in the third energy level

-
~ __ 10. Nitrogen has seven electrons. How many unpaired electrons are in a nitrogen
atom? (Hint: recall Hund’s rule)

Write the (A) electron configuration and (B) orbital notation for the following elements.
Also write the (C) quantum number for the last electron in the electron configuation.

1 1 S (A) \ S l( s ;"(7 = 4

AV

swlae b —
® 1], ) @Dw\ D) Rl B
© 3,1, 5| =L O

12 Cs@l /)\ )_ 2 {0 é’ f,L |
S Q ’19 ‘\: "533\)"&9‘&;» “’(Jl

5 np e aa Lo R O
‘iﬂg@ ™, 1AM 0 O O 5
; g 2 - = L2

13. Y(A) 1<% 2;1
el

14. N 1)
. Ne (A) 2 2 3
IO ]5 );S }Qp
B A\ § ™ J
® @ ) AV ) \'(\\\. AN \M
@0, -
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Determine which electron configuration best matches each element.

> 15. Argon A. 1522522pb3523pb4s?2
29¢2 62c2 6
A 16. Calcium b 15"252pras3p
D _ C. 1522522pb3523p63d2
—— 17 Vanadium D. 1522522p63s23p64523d3
F 18. lIron E. 1522522p53523p53d°
H_4 (9 Germanium —2 F. 1522522p53523p64s23de
279¢2 6¢2 64c2 105 ¢2
J T 5o Krypton G. 1522522p®3523pB4523d105s
H. 1522522p63523p®4523d104p2
l. 1s22522p®3523p64523d104pb

J. 1522522p%3523p®4523d84pb

BONUS: Write the electron configuration for cerium Ce (58 electrons; 2, 8, 18, 19, 9, 2)

(O

(€
i\;“ Ve = o
)

)5;) 162) 75/w 5 2y 1 Zf

~
\ T
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QUiZ 2A— 1 (through page 25)

True or False. 7!
f};rf 52} /

| 1. Smoke from a fireplace is matter. ] ﬂM
/
./ ' §
. Magnetism is matter. [{)( [/-ﬁ“

. Air is a pure substance.

T
N

w

4. Sweetened tea is NOT a pure substance.

Determine whether each characteristic indicates a chemical (C) or a physical (P) property.

Ex: P Shiny
D .
5. Lighter than water
C 6. Dynamite exploding

[

7. Rusts in humid air

v 8. Vaporizes at 3000 degrees Celsius
P 9. Pleasant odor
C 10. Reacts when added to water
% 11. Ductile
f | C @.‘Green color
L 13. Produces a gas when mixed with an acid
) 14. Melts in a very hot flame
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QUlZ 2A 2 (through page 28)/ ;W

Determine whether each of the statements is referring to an (E) element, (C) compound,
or (M) mixture. Ex: _E They are listed in the periodic table.

1. A pure substance that cannot be broken down into a simpler substance by ordinary

chemical means

M Z @ May be heterogeneous or homogeneous

C 3. Carbon dioxide (CO2) is an example
C

chemically

4. Made up of atoms of two or more different elements that have bonded together

C A _@ They are represented by formulas (f lu SrE ar 60 w(ﬂ\‘f’(ﬁ{ MJJS

E /,‘ @ Hydrogen is an example

X

. 7. They are represented by symbols

N X Physical combinations of pure substances

Using the formula shown below, determine the number of particles being referred to:

Formula: 3 Mgz(POa4):

2 . (9) How many magnesium (Mg) particles? 3x3 = 9 (/e W I

‘ How many phosphorus (P) particles?

:f @ How many oxygen (O) particles?
7 [ @How many phosphate (POa4) particles?

Determine which choice BEST answers the question.
(/ 13. Which of these is a triatomic element?
a) H0
b) Oz
o O3
d) NaOH
e) CO2

3?92‘:zé | ja gV
3 x (4 D=24

3 xw2=_{ : ﬂd‘
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Formulas Quiz
For each formula below, list the number of each time of atom present:

Ex: 3M93(P04); 9Mg, 6P, 240

e

) < -~ ; AN A
L Nafsfos _2No. DO 0 35 Oagen " TS

N

MgNOw. L D ?Oﬁ?%@zﬂ g

3. 3C%Brz |_ 2 (?g LB il

I L
\ -1 \ | \
4. 4{Fe2,03 5P Vv ﬁ\/%ﬁx\

22 Oyoen

. w ~ i / A
. < 21 S A
| 8.) 3 H:)ESO4 \J)\i: ) T H BSOS 25 /\XQ on
QA

; 4 e
S é ‘3(/ L -+ ( \/‘/actt\
\Y

o

=
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