Chemistry  Unit 1
Homework #3 – Sig Figs, Density and Average Atomic Mass  
Please show your work on your own paper.

Part 1: How many significant figures are in each of the following?

a) 34.36 g


b) 7.08 g 

c) 4000 g

d) 3.40 m 

e) 0.0019 g 

f) 50.05 g

g) 65.42 g 

h) 5006.12 kg

i) 0.47 cm3 

j) 58900 ft 

k) 58900.0 ft 

l) 100.6040 L

m) 0.012 km 

n) 0.0120 km

o) 2 lbs

Part 2: Round off each of the following to the indicated number of significant figures.

a) 2.68 g to 2 sig figs 

b) 47.374 ml to 4 sig figs 

c) 8.35 ml to 3 sig figs

d) 4.165 L to 3 sig figs

e) 24 km to 1 sig fig

f) 0.4851 to 2 sig figs

g) 0.06350 ml to 2 sig figs

h) 0.0023005 m to 3 sig figs

Part 3: Perform the following calculations using the appropriate number of sig figs:

a) 31.2 * 580

b) 412000 * 0.0050

c) 82.250 / 0.0012

d) 8 / 51

e) 58 + 8.2 

f) 0.05 + .100

g) 100 + 78

h) 74.3 - 0.21

i) 6.02 x 1023 * 8

j) 8.25 x 10-4 / 830

k) 4.28 x 105 + 5.0 x 104
Part 4: Perform the following conversions:

a) 3.85 m  to cm

b) 35 mL to L

c) 125 g to kg


d) 1.3 L  to mL


e) 45 mL to cm3 

f) 25.0 cal to kcal 

g) 45 in  to  cm

h) 2.65 mL to fluid ounces 

i) 20000 leagues to miles

j) 15 L to gallons

k) 45 Celsius to Kelvin


l) 15 ft to cm

m) 75 miles to km

n) 5280 ft to miles

Part 5: Density problems 

1. Diamonds (a form of carbon) are measured in carats, and 1 carat = 0.200 g.  What is the mass of a 5 carat diamond?  Using this, determine volume of the diamond if the density of diamond is 3.51 g/cm3. 
2. The volume of a diamond is found to be 2.8 mL.  What is the mass of the diamond in carats?

3. Hydrogen gas (H2) at 0(C and 1 atmosphere (atm) pressure has a density of 0.0899 g/L.  What is the density in g/cm3?

4. What volume of hydrogen would 2.02 grams occupy?

5. What mass of hydrogen would be required to fill the Hinderberg?  (the volume of the great air ship was 2 x 105 cubic meters)

6. The density of aluminum is 2.70 g/cm3.  Express this value in units of kilograms per cubic meter?

7. The diameter of a hydrogen nucleus is 1.0 X 10-15 meters and its mass is 1.67 X 10-24 grams.  What is the density of the nucleus in g/cm3?

Part 6: Parts of the atom:

…One thing to remember, if an atom has no charge then the number of protons will equal the number of electrons.

1) How many protons are there in carbon 12?

2) How many neutrons are there in sodium 23?

3) If an oxygen atom is neutral, how many electrons does it have?

4) How many protons are there in uranium 235?

5) How many neutrons are there in uranium 235?

6) What is the average atomic mass of Mercury?

Part 7: Average Atomic Mass:

1) Carbon 12 occurs in nature 98.89% of the time, and carbon 13 occurs 1.11% of the time.  What is the average atomic mass of carbon?

12C = 12.0000 amu  13C = 13.0034 amu

2)
Lithium 6 has a relative abundance of 7.42% and lithium 7 a relative abundance of 92.58%.  What is the average atomic mass of lithium?



6L = 6.0151 amu  7L = 7.0160 amu

3)
The fractional abundance of nitrogen 14 is 99.63% and for nitrogen 15 is 0.37%.  What is the average atomic mass?



14N = 14.0031 amu  15N = 15.0001 amu

4)
Chlorine 35 has a relative abundance of 75.53% and chlorine 37, 24.47%.  What is the average atomic mass?



35Cl = 34.9689 amu  37Cl = 36.9659 amu

5)
Uranium 235 occurs 0.72% of the time and uranium 238 occurs the other 99.27%.  What is the average atomic mass?



235U = 235.0439 amu  238U = 238.0508 amu

Bonus Question…if you dare.  Enriched uranium is used in atomic weapons.  Enriched uranium is obtained by separating the 235U from the 238U leaving just 235U.  What mass of unrefined uranium would need to be refined to give 200 kg of enriched uranium

Some useful conversions:
2.54 cm = 1 in

2 cups = 1 pint

1 mile = 5280 ft

1 league = 3 miles

1 calorie = 4.18 Joules

273 Kelvin = 0º Celsius

1 rod = 5.5 yards
