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Scored gra!e (instructor use only!)
1. Write balanced chemical equations, with appropriate phase labels, for the following reactions. In both cases,
you may use as much scratch space as you need, but write your final answer legibly in the box.
2 2~
o)

a. [10 pts] Copper(IT) oxide reacts with methane to produce carbon monoxide, water, and copper.

aH,0 Cujay
3 Cul + C’u%’a)_% 00633 ' ;CBP F3Me)

(remember to balance rxn and include phase labels)

**b. [10] Ethanol (C,H,0) combusts.

R0 0w +30“°a> — 9-@02,@*34?,0 (?
ﬂcg’) m( )

{remember to balance rxn and include phase labels)

2. (2) [2] Beryllium has two naturally occurring isotopes, Be and '°Be. An atom of °Be has mass = 9.012182 T8
What can you conclude about the abundance of "Be, based on the average mass given in the periodic table? (Hint:
what’s the approximate percent abundance of *Be?) *Briefly* support any assertions you make.

S’MM’%' de-ﬁb afewiic 'M-FKI MMS@«L MASSag qE)(, o 4&‘2'5,{?52)
"Be wust be 100,07 o wiheerlly seurrios Be. Be gt fe
<0.0 %, (Mac 9]’“".""“‘; calelatisus WUMZZ"J MJJ% be uu/z)

(b) [3] How many protons, neutrons and electrons are in a single *Be*" jon?

protons 4 neutrons & electrons ";'-_j.:
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3. [2 pts] A student preparing for an experiment weighs an empty beaker and records its mass as 63.347 g. She then
adds a sample of copper(II) oxide, weighs the beaker containing the sample, and records the mass as 64.037 g. What
is the mass of the sample, in grams? (Record your answer, rounded to the appropriate precision, in the space.)

(‘if%%'} ' Answer: (). (A 0 & { 3 Jerp[aw
— 0L3.3¢4% / /Treco

I
0.,90
4. (a) [1 pt] A covalent compound of Si and CI consists of 20.9% Si by mass. What is the % Cl in the compound?
[00.0 '
- 20.9 Answer: __11-1 7, 33f
it
719-1

(b) [3 pts] What is the empirical formula of the compound? Show your work below to eam credit, and write the
formula in the space.

In 10047 . .
2-0-‘{.3\3: X 3.{;_0?!;, =0 744 /}w[ Answer: g a{%

(c) [2] Write two other possible chemical formulas that are consistent with the empirical formula you wrote above.

5o & P
o W ] |

(d) [2] A different experiment indicates that the compound described in (a) has a molar mass of approximately 270
g/mol. What is the chemical formula of the compound?
ki

i 09 +3(36.45) e
S0, 28.0
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5.(a) [3] What is the molar mass of Hg(MnO,),? Show your work below, am}{ report your answer, with appropriate

rounding and unit(s), in the space provided.
Answer; LILSJ . 5 %;‘( ;mrt

Hg = 200. 6
Mnx2=5Y99x2= ;049 g%
ax§= “',_0018: [,”_5’_00

— 739 49 —> round o | deaimaf) FM 43&5?/”?

{(b) [6] Consider a 5.00-mol sample of Hg(MnO,),. 4395

g0 0
How many moles of O are present? L]LO 0 wd O 5,00 mal Ha (a of)z.x —_M’Tiﬂ- - 400‘(}

What is the mass of the sample? 290 ?r‘ ov 2.19 L’ﬂf

13
24 2k Ma  (.02xI0 aloms
How many atoms of Mn are present? (0L X [0 afMms 6.00«#? "—’;(—”‘ :—ﬂ"'

6. [2 pts each] Clearly indicate whether each statement is TRUE or FALSE. If we can’t tell which you mean, it’s
wrong. 33
~ru{  __ H, is diatomic, but not binary.
1UL  H can form both H* and H' ions.
1('(“4-4 Hydrogen is a gas at room temperature.
:gg{% Hydrogen is a metal.

£ﬂ % In the most common isotope of hydrogen, the atoms have one electron, one proton and one neutron.

i : .
a fg_, The number of electrons and protons in an atom or ion must always be equal.
i

7. [2 pts each] Fill in the blanks. (In some cases there could be more than one acceptable answer; pick one.)

EE[? An element that always forms +2 ions in compounds. ;;uj 6%»,,,,19 L+ 2
i

¢ A substance that exists as individual gas-phase atoms under normal laboratory conditions. m«? g""‘f /g

¢ An element that forms covalent compounds but doesn’t form monatomic jons. BI G,, 5

T A nonmetal in period 5. 9!:, Te, I‘ Ye
®© O
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8. [2 pts each] Give a correct systematic name for each of the following. Spglling counts.
Zinc chlovate Zn(Cl0,),
¢ullur Laoxide SO,
ioclint, ?M"'CLD[U—W'\JA. IF,
DA (S) % } C‘-L FeO
A M on i G NH,

9. [2 pts each] Give the correct chemical formula for each of the following.

K elemental potassium Ca 5_((‘)0 q)-;_ calcium phosphate

H %ﬁﬁo-{— dihydrogen arsenate ion S‘I cd Yy silicon tetrachloride
H 1 803 sulfurous acid B o elemental bromine
A O $.0, silver thiosulfate NaTO sodium hypoiodite

2%.
0. 2Mg+0,~2Mgo 243

40.3
A student carries out the reaction above, stz?r;mg with 48 g of Mg and 48 g of O, in a sealed container.

(a) [6 pts] What mass of product is formed from the complete reaction? (Show work, include unit(s}, round
appropriately)

paol amol MO 40.31y MaD : g
%% Moy x ma Tt iy wmaﬁo

wol OF 5 1 MO 403\3-@30: 9593 4 M:0
486‘_ 2 320061,((—“—;&&?)—%" Mao ! ?’ 6

(b) [4 pts] Which reactant is left over, and what mass of that reactant remains afier the reaction is complete? (Show
work, include uml(s) round appropriately)

.S‘ (’*ﬁ Answer: o g O u{’ oVex

0, | 320030
gty 5oy Tty 5, <9100 e

48? Blbg = m? ﬁ{ﬁ



