Chem 111 Summer 2015 Exam I Whelan
Question 1 | A general chemistry student found a chunk of metal in the ge;s:“es of Some :"bs_*“"“/s )
4 LD basement of a friend's house. To figure out what it was, the Woron LSBSWY (@/nb)
student tried the following experiment. Aluminum 272
Chromium 7.25
Nickel 8.91
The student measured the mass of the metal fo be 188.8 g. | copper 894
Then dropped the metal into a measuring cup and found that it | Silver 1050 )
displaced 17.8 mL of water. I;/\e:fc ] ii’ifé
183.83 0 eold 19.28
This metal is most likely: d- 17.¥me "~ l0'68 L Tungsten 19.38
Platinum 21.46
Question 2 a. Give the correct number of significant figures for each of the following:
10 Points
180: _A 230x10%  _ 3
b. Report the answer for the following operation to the correct number of significant
figures: 23.46-11= A4
c. When 58.6 is divided by 77.31, the answer should be reported to 3 significant
digit(s).
d. How many hours are there in exactly 26 days? 624
|
Question 3 | A piece of copper contains 6.7x10° atoms. What is the volume of the sample in units of
6 Points liters.
lcm®Cu=8.8gCu 9.5x10%' atoms Cu=1 g Cu 1 Kg=1000g
1L = 1000 cm’® ImL=1cm?
No need to do the calculation - just set up the correct dimensional analysis conversions -
you may not need to fill in all the boxes.
19 1om3 AL
6.7 % 10° atoms X y .
IO q 5 XM gboms §3q 1000 om3
Question 4 | The element copper has two stable isotopes, copper-63 with an atomic mass of 62.93 amu
4 Points and copper-65 with an atomic mass of 64.93 amu. From the atomic weight of Cu = 63.54 one
can conclude that:
O both isotopes have the same percent natural abundance
O copper-65 has the highest percent natural abundance
most copper atoms have an atomic mass of 63.54
) copper-63 has the highest percent natural abundance
Question 5 | Circle those of the following (if any) that have the same number of protons, neutrons and
4 Points electrons.
3¢ H @ °Be “0ca® “He




Question 6 A certain element consists of two stable isotopes:

4 Points Exact Mass (amu) Abundance (%)
#1 112.9043 428
#2 114.9041 95.72
What is the average atomic mass of this element? Give answer to 6 significant figures

0.0ua% (112.9043) + 0.9572(4.90u)
= 11y.813 (5086) amu

| Y. %\9 amu |

Question 7 | Decide if the following statements are true (T) or false (F):
6 Points

a) Protons and neutrons are approximately equal in mass.

b) The charge on a proton is the same as the charge of an electron.

mf

c) The electron acts as a buffer zone in the nucleus

Question 8 | Use the Periodic Table accompanying this exam to answer the following questions:
10 Points

a) Formula for the only diatomic in Period 3 CQQ
b) Symbol for the lightest Alkali Metal. hi
c) Symbol for transition metal in Group IB, Period 4. Cu

d) Plutonium (Pu) is a: (metal, nonmetal, metalloid)

e) Group IIA are collectively known as the: Ophc&un'e zﬂﬂ\\\ ME\'(&S

Question 9 | Columbs Law gives that the Force of Attraction (FA): FA « q.qu/r? where g, is the charge
o eIl on a while gy is the charge on b and r is the distance between them.

1. Which of the following have the greatest force of attraction:
a. Mg* and O* separated by a distance of 419 pm
b. Mn?®* and Se? separated by a distance of 295 pm ¥

2. Which of the following have the greatest force of attraction:
a. Mg and O? separated by a distance of 631 pm

b. K" and ClI” separated by a distance of 226 pm _QL
Question 10 | Give the correct name for the following compounds:
s a) NaS Sodun_sul§de
b) Mg(NO), Mognesiin nilele
c) Cus(PO.). COPP@K(“\ Q\]OSP\\(])E.
d) NHBr (ommoni_ romide




Question 11 Give the correct formula for the following compounds:

8 Points
a) Calcium hydroxide oH
b) Aluminum chlorate 09 ( @0333
c) Chromium(II) sulfide C_:rs
d) Potassium sulfite Klsofi
Question 12 | How many moles of Sr are there in a sample that contains 1.10x10% strontium atoms?
3 Points Show Work
1. 10% 10" okams S| X
| 6.043¥ 102 oYems
-
|.83%X10  mol of Sr
Question 13 | How many moles of Cu,SO4 are present in 1.39 grams of this compound?
5 Points Show Work
Cuy S0y
1504 (o) 1399 504 ind
3[6355)4 0T +h{l: 22318
- 3.1 3.mo?'
6Q3Y \0’3 mol Cu,S0,
Question 14 | A hydrocarbon is a compound composed purely of hydrogen and carbon. If a particular
2 iz hydrocarbon is found to be composed of 89.93% € and has a molar mass of 120.21 g/mol.

What is the formula of this hydrocarbon?

ol H C3My
‘84.%3 10.07
'. o) +4(l .OI)
%ﬂﬂaa\lm& 0.0y (od CaHy: 3(&0 !
7 U8 ol 9.970 o |
Ay .mov'
2.y48md  qar0md 10413 4
T. 448 ol T7.443m 40.*"‘0.7%' "y
|.00 1.33d
XL 2.000 2 664
X3  3.000 3.996

Cqtig




Question 15 Balance the following chemical equations using the smallest possible integer coefficients.
6 Points
) 2 CHio(g) + 130,(1) —> B co:(9) + 10 H0 ()
b) chlorine (g) + sodium iodide (s) —_— sodium chloride (s) + iodine (s)
-
_ Qg d Mol  — 2 Ny + _ _Tas)
Question 16 | According to the following reaction, how many moles of sulfurous acid (H.SO3) will be
o e formed upon the complete reaction of 0.260 moles sulfur dioxide with excess water?
sulfur dioxide (g) + water (I) — sulfurous acid (H.5S03) (g)
S0a(9) + HaO(f) = HaS03(9)
0.260 o 503 | 43503
| 1 sog
| 0260 mol H2503 _
Question 17
4 Points '
¥ rays X rays uy IR Microwave |FM AM| Long radio waves
Radio waves

a) Put the following forms of electromagnetic radiation in order of increasing
wavelength?

_' _Gamma ray 1. Shortest wavelength
_2_ Ultraviolet 2. Second shortest wavelength
_3 Radio wave 3. Longest wavelength

b) Put the following forms of electromagnetic radiation in order of increasing energy?
‘_ AM 1. Smallest Energy
3 Microwave 2. Second Highest Energy
A FM 3. Highest Energy

There is one more guestion on the next page




Question 18 The wavelength of a particular color of light is 562 nm. What is the energy of this light in

8 Points

J.mol™!?

9
56aan| W0 _ 5 caxs
]—\ nm

W =C -
5 X0 m (V)= &398¥I0'm.S”

/- ameo nst
5.63%10°1 M

- 5.33x10' s

Show Work

E=W
3% W A
= 6.626¥I0 Ts X530 s

- 353007

3 ol
E. 3.53%0' T 16.0540" md
. 2.13¥0° T md !

2.13¥ 105

J.mol™!

Do Not Write Below This
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