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Multiple Choice – Choose the answer that best completes the question. Use an 815-E
Scantron to record your response. [2 points each]
1. How would you correctly express the measurement 0.0000043 m using scientific notation?
A) 4.3×10−7 m
B) 4.3×10−6 m
C) 4.3×106 m
D) 0.43×10−5 m
E) 4.3 m
2. How many significant digits are in 0.00300210 mL?
A) 5
B) 6
C) 7

D) 8

E) 9

3. Perform the following calculation and give the answer with the correct significant digits:
42.0 × 0.070 ÷ 2.010 =
A) 2
B) 1.4
C) 1.5
D) 1.46
E) 1.463
4. Perform the following calculation and give the answer with the correct significant digits:
8700 in. + 3849 in. – 473.2 in. =
A) 121 in.
B) 12000 in.
C) 12100 in.
D) 12180 in.
E) 12176 in.
5. Perform the following calculation and give the answer with the correct significant digits
3.14×10−5 × 0.080
7.20×103

A) 3×10−10
D) 3.5×10−4

=
B) 3.5×10−10
E) 3.49×10−4

C) 3.49×10−10

6. Which of the following equalities is correct?
A) 10−6 μg = 1 g
B) 103 kg = 1 g
D) 1012 g = 1 Tg
E) 109 g = 1 Mg

C) 10−2 g = 1 dg

7. The mass of an electron is only 9.1×10−31 kg. What is this mass in fg?
A) 9.1×10−13 fg
B) 9.1×10−49 fg
D) 9.1×10−43 fg
E) 9.1×10−19 fg

C) 9.1×10−16 fg

8. Which physical state assumes the volume and shape of its container?
A) solid
B) liquid
9. Which of the following is a physical change?
A) salt dissolves in water
B) silver tarnishes & turns green
D) Alka-Seltzer fizzes in water
E) dynamite explodes

C) gas

C) a log burns
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10. Which term best describes a bowl of granola?
A) element
B) compound
D) heterogenous mixture
E) homogeneous mixture

C) pure substance

11. Which of the following is a chemical property?
A) magnetic
B) conducts electricity
D) fizzes in water
E) dissolves in water

C) tastes sweet

12. What measurement is indicated on the
metric ruler at right?
A) 3.8 cm
B) 3.80 cm
C) 3.08 cm
D) 3.800 cm
E) 4.20 cm

cm

13. Indicate which isotope has 26 p+, 32 n0, and 26 e−.
A) 32
26Fe

B) 𝟓𝟖
𝟐𝟔𝐅𝐞

C) 32
26Ge

14. How many neutrons are in the nucleus of 198Pt?
A) 78
B) 117
C) 120

D) 58
32Ge

E) 58
26S

D) 195

E) 198

15. What is the symbol for the ion with 19 protons and 18 electrons?
A) F+
B) F−
C) Ar+
D) K−

E) K+
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Calculations – Write your initials in the upper-right corner of every page that contains
work. For full credit show all work and write neatly; give answers with correct significant
figures and units. Place a box around your final answer.
16. The average temperature on the planet Venus is 462°C.
a. Convert this temperature to Fahrenheit. [2 points]
TF = 1.8 × TC + 32
TF = 1.8 × 462 + 32
TF = 864 °F
b. Convert this temperature to Kelvin. [2 points]
TK = TC + 273.15
TK = 462 + 273.15 = 735 K

17. Large Peruvian sea scallops are on sale at Sprouts for $9.99 per pound. What is the cost of
2.50 kg of scallops in dollars? [3 points]

𝟐. 𝟓𝟎 𝐤𝐠 ×

𝟐. 𝟐𝟎𝟓 𝐥𝐛
$𝟗. 𝟗𝟗
×
= $𝟓𝟓. 𝟏
𝟏 𝐤𝐠
𝟏 𝒍𝒃

18. The standard acceleration due to gravity is 98.07 dm/s2. Convert this to fm/ms2. [4 points]
𝟐

𝟗𝟖. 𝟎𝟕 𝐝𝐦 𝟏𝟎−𝟏 𝐦
𝟏 𝐟𝐦
𝟏𝟎−𝟑 𝐬
𝐟𝐦
×
× −𝟏𝟓 × (
) = 𝟗. 𝟖𝟎𝟕 × 𝟏𝟎𝟗
𝟐
𝐬
𝟏 𝐝𝐦
𝟏𝟎 𝐦
𝟏 𝐦𝐬
𝐦𝐬 𝟐
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19. Dentists often administer “laughing gas” or nitrous oxide to patients. A dentist has 5.0×103
gal of nitrous oxide on hand. If the flow rate of the gas is 45 L/min and the average
procedure takes 25 minutes, how many procedures can the dentist complete before he runs
out of laughing gas? [4 points]
𝟓. 𝟎 × 𝟏𝟎𝟑 𝐠𝐚𝐥 ×

𝟑. 𝟕𝟖𝟓 𝐋
𝟏 𝐦𝐢𝐧
𝟏 𝐩𝐫𝐨𝐜𝐞𝐝𝐮𝐫𝐞
×
×
= 𝟏𝟔. 𝟖 𝐩𝐫𝐨𝐜𝐞𝐝𝐮𝐫𝐞𝐬
𝟏 𝐠𝐚𝐥
𝟒𝟓 𝐋
𝟐𝟓 𝐦𝐢𝐧

With significant digits we’d normally round to 17 but the dentist will run out on the 17th
so he can really only complete 16 procedures.

20. Silicon has three naturally occurring isotopes (Si-28, Si-29, and Si-30). The atomic mass and
natural abundance of Si-28 are 27.9769 amu and 92.2 %, respectively. The atomic mass and
natural abundance of Si-29 are 28.9765 amu and 4.67 %, respectively. What is the atomic
mass of Si-30 to two decimal places? [4 points]
100% = 28Si + 29Si + 30Si
100% = 92.2% + 4.67% + 30Si
30

Si = 3.13%

𝐚𝐯𝐠 𝐦𝐚𝐬𝐬 = % 𝟐𝟖𝐒𝐢 × 𝐦𝐚𝐬𝐬 𝟐𝟖𝐒𝐢 + % 𝟐𝟗𝐒𝐢 × 𝐦𝐚𝐬𝐬 𝟐𝟗𝐒𝐢 + % 𝟑𝟎𝐒𝐢 × 𝐦𝐚𝐬𝐬 𝟑𝟎𝐒𝐢
𝟐𝟖. 𝟎𝟗 𝐚𝐦𝐮 = (𝟎. 𝟗𝟐𝟐 × 𝟐𝟕. 𝟗𝟕𝟔𝟗) + (𝟎. 𝟎𝟒𝟔𝟕 × 𝟐𝟖. 𝟗𝟕𝟔𝟓) + (𝟎. 𝟎𝟑𝟏𝟑 × 𝐗)
𝟐𝟖. 𝟎𝟗 𝐚𝐦𝐮 = 𝟐𝟓. 𝟕𝟗 𝐚𝐦𝐮 + 𝟏. 𝟑𝟓𝟑 𝐚𝐦𝐮 + 𝟎. 𝟎𝟑𝟏𝟑𝐗
𝟎. 𝟗𝟒𝟕 𝐚𝐦𝐮 = 𝟎. 𝟎𝟑𝟏𝟑𝐗
𝐗 = 𝟑𝟎. 𝟐𝟔 𝐚𝐦𝐮
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21. What is the mass of 1.55×1024 atoms of cadmium in ng? [4 points]
𝟏. 𝟓𝟓 × 𝟏𝟎𝟐𝟒 𝐚𝐭𝐨𝐦𝐬 ×

𝟏 𝐦𝐨𝐥 𝐂𝐝
𝟏𝟏𝟐. 𝟒𝟏 𝐠
𝟏 𝐧𝐠
×
× −𝟗 = 𝟐. 𝟖𝟗 × 𝟏𝟎𝟏𝟏 𝐧𝐠
𝟐𝟑
𝟔. 𝟎𝟐𝟐 × 𝟏𝟎 𝐚𝐭𝐨𝐦𝐬 𝟏 𝐦𝐨𝐥 𝐂𝐝 𝟏𝟎 𝐠

22. A sphere of pure osmium has a volume of 8.2×1012 µm3. If the density of osmium is 22.59
g/cm3, how many atoms of osmium (symbol Os) are in the sphere? [5 points]
𝟑

𝟏𝟎−𝟔 𝐦
𝟏 𝐜𝐦 𝟑 𝟐𝟐. 𝟓𝟗 𝐠 𝟏 𝐦𝐨𝐥 𝐎𝐬 𝟔. 𝟎𝟐𝟐 × 𝟏𝟎𝟐𝟑 𝐚𝐭𝐨𝐦𝐬
𝟖. 𝟐 × 𝟏𝟎 𝛍𝐦 × (
) × ( −𝟐 ) ×
×
×
𝟏 𝛍𝐦
𝟏𝟎 𝐦
𝟏 𝐜𝐦𝟑
𝟏𝟗𝟎. 𝟐𝟑 𝐠
𝟏 𝐦𝐨𝐥 𝐎𝐬
= 𝟓. 𝟗 × 𝟏𝟎𝟐𝟑 𝐚𝐭𝐨𝐦𝐬
𝟏𝟐

𝟑
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23. In lecture we discussed several important experiments that have helped us understand the
structure of the atom.
 J.J. Thomson’s experiment that proved the existence of electrons and determined their
charge-to-mass ratio.
 Ernest Rutherford’s experiment that discovered the existence of a small, positively
charged nucleus.
Briefly explain ONE of these experiments, including what they did and how they used their
results to reach the underlined conclusion. [4 points]
J.J. Thomson performed the cathode ray experiment. He passed a beam of cathode rays
(electrons) between magnetic and electric fields. By noting the rays bent away from the
negatively charged plate and towards the positively charged plate, he determined the rays
themselves must be negatively charged. By varying the magnitude of the two fields he was
able to determine the charge-to-mass ratio of the electrons.
OR
Ernest Rutherford fired positively charged alpha particles at a thin piece of gold foil. Most
of the alpha particles passed straight through indicating that atoms are mostly empty
space. But a very small percentage of alpha particles were deflected quite strongly
indicating they must have struck something both very small/dense and positively charged.

Extra Credit: What is the name of the physics laboratory at Cambridge University that is home
to 29 Nobel laureates? [2 points]
Cavendish Laboratory

8

Dr. McCorkle

CHEM 110 – Exam #1 KEY

Spring 2016

Formulas & Constants
(you may or may not need)
1 inch = 2.54 cm (exact)

1 mile = 5280 ft ≈ 1.609 km

1 kg ≈ 2.205 lb

1 lb = 453.6 g; 1 lb = 16 oz

1 gal = 4 qt = 8 pt ≈ 3.785 L

1 L = 1000 cm3

TK = TC + 273.15

TF = 1.8 x TC + 32

TC = (TF – 32)/1.8

1 cal = 4.184 J

1 Cal = 1000 cal

q = m x C x ΔT

Avogadro’s # = 6.022×1023
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Scratch Page
(to be handed in)
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