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Each problem in this section (multiple choice) is worth 2.5 points!

l U

Directly underneath is asketch of asubstance that has been drawn as if asample of the

substance were under amicroscope so powerful that individual atoms could be seen.

Q i .

* V
How would you best describe the substance?

(Â lement
B) Compound

C) Homogeneous mixture

D) Heterogeneous mixture

D

(x)jL fovwpowdl o'- ^ C { w J i

Q2. The SI prefixes p, m, and Mrespectively mean:
A) 10-3, 10-2, 109

@To~ 7̂io~^> top
C) 10-3,10“^, 10^

D) 10-'% 10-3,109

— \
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Q3. An example of an intensive property, and achemical property respectively would be:
density, flammabilî ^

B) concentration, thermal conductivity

C) mass, ability to corrode

D) volume, temperature



An empty flask had amass of 34.40 g, and when filled with an unknown liquid, its new
mass was 54.30 g. If the total volume of the flask was 10.00 mL, what was the density of

theliquid?54. - 3*+*^*^ = 1 ^ - ^ ^
A) 8.870 g/mL

B) 5.430 g/mL

C) 3440 g/mL

D) 1.990 g/mL

Q4.

d=V/ -- - - I ^ ^ - ( f -
V10-OOwM.U

Which element would you expect to show similar chemical properties to potassium?

^̂ A)sodiuin̂
B) calcium

C) gallium

D) nitrogen

Q5-
1 )fl A o <

r
What is the formula of copper(I) sulfate?
A) CUSO4

B) CU2S

C) CuS

Q6.

2 .
s o

Qy. Aspacecraft sampled mercury isotopes on acomet in the outer Solar System, and
determined that it contained:

m a s s ( a m u ) r e l a t i v e a b u n d a n c ei s o t o p e

32.1%

67.9%

H g2 0 2 2 0 1 . 9

198.8

From this information, calculate the average atomic mass for mercury:
i99Hg

A) 200.5

B) 200.4

CCU9^

Y l O \ A\
CA.

1 0 0
(OO

C A

D) 199.7



Calculate the mass percent of iron in Fe2S3
A) 40.0%

( ^3 -7^
C) 63.5%

D) 71.1%

Q8.

2 < R :

g y s ^ 2 - 0 y oj^/o Ft = , | o o
ao7-‘<i

- ^ 2 - 7 3a 0 7 - n \

When balancing the following chemical equation using the lowest set of whole number
coefficients, what is the coefficient for O2?

Q9.

C4H802(s) +5^0a(g) ffC02(g) +fl^H^OCg)

A) 3

B ) 4

<§i)
D ) 6

Qio. How many hydrogen atoms are there in a24.0 gsample of NH3?
A) 1.41 X10^3

Cg^5
C) 8.47 X10^3

D) 1.90 X10^4

6 - O U y \ 0
r a * 5 5 y ( 0

flTMj e£ H
2̂ .QglOUi > <

\ i U o t
A

c

Qii. Two atoms are isotopes if they have

A) different atomic numbers

B) the same mass number, but different atomic numbers

C) the same number of protons and neutrons ^
rD) the same atomic number, but different mass numbers

4



Qi2. The names of the following polyatomic ions in order are: SOs^', PO^^', N02‘.

A) sulfate, phosphate, nitrate

^B) sulfite, phosphate, nitrite^
C) sulfate, phosphide, nitrate

D) sulfite, phosphide, nitrite

Q13. The molar mass of chromic acetate, Cr(C2H30o)3 is

A) 198.1 g/mol

B) 111.0 g/mol

(̂ 2̂29.1 g/nid̂
D) 178.1 g/mol

- " U fl - o o

1.C -6y\2*° '
1 ^^1 .008

Q14. Which compound below can be classified as amolecular compound:
V "

A) NBr^
B) K2CO3

C) NH4CI

D) MgS04

Q15. In which of the following lists are NOT ALL of the elements listed in the same family

(group)?

A) He, Ne,Ar

B) Ni, Pd, Pt
_ ^

D) Li, Na, Rb

C<i MVKvv

Q16. Express the number 0.000 044 oin scientific notation.

A) 4.40 xiO^^
B) 4.4 X10-5

C) 4.40 X105

D) 4.4 X10-4

— 5 —



Qi7- What is the empirical formula of CeH^O?
A) CHO

B) C12H28O2

D) C2H7O

/

^Am ô tIuVc(Tav\ VI ot

Q18. Determine the moles of A1 in 96.7 gof aluminum?

A) 0.279 molAl

C) 7.43 mol A1

D) 4.21 mol A1

I(UoV Al ( 4 )U-7c, Al, - 3 - S 8 t U C >

Qig. How close ameasurement is to the true value is called

A) precision ]A©*** Ho«
B) significant

C) estimate

a c c u r a c y o/q
C-o -$● I:

A4o Vo ● ?■●)

1
1 0 5 ^ . 0 0llil|liii T

c m

Q20. Report the length of the bar with correct significant figures and unit.
A) 5cm

B) 5.0 cm

C) ^00 cnO
D) 4.5 cm

— 6
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Each problem in this section (short answer) is worth 10 points!
A l l w o r k m u s t b e s h o w n t o r e c e i v e c r e d i t !

You must use the factor-label (conversion-factor) method for all conversions!

Be sure to include units where applicable!

All numeric answers must be rounded to the correct number of significant figures!

Q21. (i) Give two examples of elements that occur as diatomic molecules in nature:

a}st> I ^ ^ 2 I -Hx. hi& 2

(ii) Write the chemical formula of cobalt(II) chloride hexahydrat̂ .
(CoCk'^HiO H ^ o

(iii) Write the chemical formula of trisulfur heptachloride

SiC(>
(iv) Why is the name disodium monoxide incorrect for Na20? What should it be?

NJckT.0 r o N i c L\{Mo eCovUfJio 1̂ 0*̂S o f f W J yl A U

6o(i>' oyi'Jjg
(v) The most stable form of sulfur is acrown-shaped molecule with the formula Ss.

Student Asays that Ss is acompound because it contains more than one atom per
mo lecu le .

Student Bsays that it can’t be acompound because it only contains one type of atom
and must be an element.

do ● 2-Who is correct?
(̂Svwpou o f(̂ 1

^IvIjuJ^ &■ e(jt««vAK
cfiV<cl (sdh'

(●A

0 S

J0?^hmJi ■ (I

(SawK 2.')
— 7 —



Jill-4- ifiA (A
Q22. (i) Circle the two atoms that are isotopes?

2 1 3 y
84-^

#v,»)«1A«tS5212 Y8 3 - ^

A

(ii) How many protons, neutrons, and electrons does the ion contain?
2

: 8 elec t rons : 1 0protons n e u t r o n s :

^AiAi 2.<
JO B\ l= \o(hi) Write out the name of an element in the alkaline earth metals group:

f

(iv) What is the name given to the group containing the element bromine?

o

(v) Give an example of an element that is asemi-metal, also known as ametalloid:

si Ic<^ ,Si' (̂pA4.rallu
v̂U-W^ rtCv\- rvuLl

'fTvi.

(vi) Give an example of an element in the third period of the periodic table: prot

7*

u/)^ l / U J t

So^i IS a > ^l a u A c \
4-

(vi) Give an example of an element in group 14 (4A) of the periodic table:

d-



Q23. Sorbitol is acompound that can be used as asweetener. An analysis of the compound
finds the following percent composition by mass: Carbon: 39.56%; Hydrogen: 7.74%;
Oxygen: 52.70%.

i) Calculate the empirical formula of sorbitol.
ICD-

Q'l.-^f-Oo.O ^(wot o. J
It>«OO*0

^^.000 c/" (.OOO cl v M o \ c _

Imo' . 7- . feS f - l
(-ooê  M

2 - S i H

^-ood o
1 - 0 0 0 O J

1\̂u >
S t > :

ii) What is the molecular formula of sorbitol given that its molar mass is
182.1 g/mol.

\ect̂ V,r£0Cil-'vOj M O
f

M7TYl -oog

3^0 -- S^tfc-oo

(62-1 Viuo/ 2; 7A r

Q24. Provide the correct name or formula for the following compounds.

Cl̂ romivA»^ (ti)i) CrsN2

Sr̂ Ogt r i b r o m i n e o c t o x i d ei i )

(TacIisvkclLhi) Na2C03«ioH20 $odmw

iv) disilicon hexachloride

ammonium hydrogen carbonate
(also known as ammonium bicarbonate)

V)

— 9



Q25- i) Find the mass in pounds of i.ooms of corn syrup. Corn syrup has adensity of
1.38 g/cm3. (1 kg =2.205 Ih)

‘ O O V (OOCVK'
l O O O

I

ii) Corn syrup has aformula of C16H14O7. How many molecules of corn syrup are
contained in 2.149 gof corn syrup?

7 ^ 0 - 1 >
3)18-9.13/,U I O

1GfoHm07 (^■OlZAc^=4-Oblf^o^.1 7 ' f Y

3 3i8i7, Ct«A v U c

●1 0



6 6 6 6 6 6 d > 6 6 6 6 6 6 6 6 6 6 < 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 < 5 < 6 6 6
3Point Bonus Question

6 6 ^ 6 6 6 6 6 6 6 6 < 5 6 < 5 6 6 6 6 < 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 ^ 6 6 6 6

Using the significant figure /decimal place rules, compute the answer to the following
calculation to the correct number of digits:

6) l l - O - = | 0

C).̂ L52.'̂

1 2 . 3 1 0 - 1 . 2 2 0
(i)o~tl ^ ^I

0 . 2 3 + 4 3 . 7 7 5-s^f.L
u - o ^ o ^
( 4 ^ . 0 0

Z .

I 4-5-cf*

E x a m c h e c k l i s t :
(Check the boxes to certify the following:)

0^y full name is written legibly on the front page
J3^My correct lab section has been indicated on the front page

P^Y full name is written legibly on the scantron sheet
^yMy exam version (A, B, C, or D) is written on the scantron sheet
pTI have shown work for all problems (where appropriate), paying attention to

Significant figures /decimal places
U n i t s

FT Ihave used the conversion-factor method for all conversions

If Ihave torn off the back page (periodic table), Iwill not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!


