
After Unit 4… 
 
Know the metric prefixes and how to convert within the metric system. 
Do the following metric conversions (show your work): 

a) 53 m = ___ cm     d)  0.9 mg =  ___ g 
 𝟓𝟓𝟓𝟓 𝒎𝒎

𝟏𝟏
   𝟏𝟏𝟏𝟏𝟏𝟏 𝒄𝒄𝒎𝒎

𝟏𝟏 𝒎𝒎
= 5300 cm   𝟏𝟏.𝟗𝟗 𝒎𝒎𝒎𝒎

𝟏𝟏
   𝟏𝟏 𝒎𝒎

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝒎𝒎𝒎𝒎
=.0009 g    

 
 

b) 145 kL = ____ dL    e)  67 mm =  ___ km 
𝟏𝟏𝟏𝟏𝟓𝟓 𝒌𝒌𝒌𝒌

𝟏𝟏
   𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒅𝒅𝒌𝒌

𝟏𝟏 𝒌𝒌𝒌𝒌
= 1450000 dL        𝟔𝟔𝟔𝟔 𝒎𝒎𝒎𝒎

𝟏𝟏
   𝟏𝟏 𝒌𝒌𝒎𝒎

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒎𝒎𝒎𝒎
= 0.000067 km 

 
 

c) 290 cm = ____ Dm    f)  760, 500 mg = ____ kg 
 𝟐𝟐𝟗𝟗𝟏𝟏 𝒄𝒄𝒎𝒎

𝟏𝟏
   𝟏𝟏 𝑫𝑫𝒎𝒎

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒄𝒄𝒎𝒎
= .29 Dm   𝟔𝟔𝟔𝟔𝟏𝟏𝟓𝟓𝟏𝟏𝟏𝟏 𝒎𝒎𝒎𝒎

𝟏𝟏
   𝟏𝟏 𝒌𝒌𝒎𝒎

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒎𝒎𝒎𝒎
= 0.7605 kg 

 
Solve unit conversions problems involving more than one conversion factor. 

a) 140 kg/L = ___ g/mL   
 𝟏𝟏𝟏𝟏𝟏𝟏 𝒌𝒌𝒎𝒎

𝟏𝟏 𝒌𝒌
   𝟏𝟏 𝒌𝒌

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒎𝒎𝒌𝒌
𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒎𝒎

𝟏𝟏 𝒌𝒌𝒎𝒎
=  140 g/mL 

   
b) 500 mL/sec = ___ L/min 

 𝟓𝟓𝟏𝟏𝟏𝟏 𝒎𝒎𝒌𝒌
𝟏𝟏 𝒔𝒔𝒔𝒔𝒄𝒄

   𝟔𝟔𝟏𝟏 𝒔𝒔𝒔𝒔𝒄𝒄
𝟏𝟏 𝒎𝒎𝒎𝒎𝒎𝒎

 𝟏𝟏 𝒌𝒌
𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝒎𝒎𝒌𝒌

=  30 L/min 
 

c) A friend tells you he measured an oceanic current’s speed to be 5 m/sec. How fast is that in miles per hour? (1 
mile = 1508 m) 

 𝟓𝟓 𝒎𝒎
𝟏𝟏 𝒔𝒔𝒔𝒔𝒄𝒄

   𝟏𝟏 𝒎𝒎𝒎𝒎𝒎𝒎𝒔𝒔
𝟏𝟏𝟓𝟓𝟏𝟏𝟎𝟎 𝒎𝒎

𝟔𝟔𝟏𝟏 𝒔𝒔𝒔𝒔𝒄𝒄
𝟏𝟏 𝒎𝒎𝒎𝒎𝒎𝒎

 𝟔𝟔𝟏𝟏 𝒎𝒎𝒎𝒎𝒎𝒎
𝟏𝟏 𝒉𝒉𝒉𝒉

= 11.94 miles/hour 
 
Know the difference between accuracy and precision. 

a) What is the difference between accuracy and precision? 
 Accuracy is how close you are the accepted value. Precision is based on your data set and  how they 
are the each other (not the accepted value). 
 

b) A student retrieved data from a lab and found that mass of aluminum chloride to be 138.9 g, 140.4 g, and 152.8 
g for the three trials he repeated in the lab. The true mass of aluminum chloride is 133.3 g. Is the student 
accurate, precise, both, or neither? Explain your answer. 

 Average mass of aluminum from the lab is 144.03 g. I would say that precision isn’t very  high as 
there was a difference in 14 grams between high measurement and low  measurement. In regards to 
accuracy, there was a 8.3% error between the average mass  (experimental) and accepted. 
 
Know and be able to solve for molar mass, gram to mole, and % composition. 

a) What is the molar mass of HNO3? H: 1 x 1.01 = 1.01 grams, N: 1 x 14.01 = 14.01 grams, O: 3 x 16.0 = 48 grams 
  63.02 grams total for HNO3 
NaCl? KBr? 

b) What is a mole? One mole is 6.02 x 10 23 atoms, particles, molecules, and is also called the Avogadro constant. 
 

c) What is mass of 1.49 mols of hydrogen gas (H2)? 
 
1.49  𝑚𝑚𝑚𝑚𝑚𝑚 𝐻𝐻2

1
  ×   2  𝑔𝑔 𝐻𝐻2

1 𝑚𝑚𝑚𝑚𝑚𝑚 𝐻𝐻2
= 2.98 g H2 

d) How many moles are in 321 grams of dinitrogen trihydride? 
 
 
321  𝑔𝑔 𝑁𝑁2𝐻𝐻3

1
  ×   1 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁2𝐻𝐻3

31 𝑔𝑔 𝑁𝑁2𝐻𝐻3
= 10.35 mol N2H3 

 



e) What is the percentage composition of nitrogen in the compound HNO3? 
 H: 1 x 1.01 = 1.01 grams   1.01 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

63.02 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
  ×   100  = 1.6% hydrogen 

 N: 1 x 14.01 = 14.01 grams   14.01 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
63.02 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

  ×   100  = 22.2 % nitrogen 

 O: 3 x 16.0 = 48 grams    48 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
63.02 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

  ×   100  =  76.2% oxygen 
 
 HNO3 = 63.02 grams total 
 

 
f) An 8.20 grams piece of Mg combines completely with 5.40 grams of O to form a compound. What is the 

percentage composition on Mg and O in this compound? *Hint: write out compound and find molar mass* 
 

Molar mass:  8.20 grams + 5.40 grams = 13.6 grams 
 
 8.20 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

13.6 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
  ×   100  = 60.3 % Mg 

  
 5.40 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

13.6 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
  ×   100  = 39.7% O 

 
 

g) 9.03 grams of Mg combines completely with 3.48 grams of N to form a compound. What is the percentage 
composition of Mg and N in the compound? *Hint: write out compound and find molar mass* 

 
 

Molar mass:  Mg3N2 = 100 grams   
 Mg3 = 48.62 grams   48.62 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

100 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
  ×   100  =48 % Mg 

 N2 = 28 grams   28 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔
100 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑔𝑔

  ×   100  = 28 % N 
 
 


