Math of Chemistry (College Prep)
Complete the following calculations.  Include units on your answers.  Show work.
Part A:  Express each of the following in standard numerical form.
1.  7.2 x 103





5.  2.6 x 101
2.  9.35 x 10–4





6.  4.852 x 102
3.  8.3 x 10–2





7.  8.57 x 10–1
Part B:  Express each of the following in scientific notation.
1.  87,000





5.  2547
2.  0.00035





6.  0.0053

3.  280






7.  0.013254
Part C: Conversion Factors
Below are some conversion factors used in the SI System, and which we will use in this class.  Study these prefixes as well as general units of length, mass and volume: meter, gram, liter.
kilo- = 1000

centi- = 1/100


milli- = 1/1000


Other Conversions
1 kg = 1000 g





1000 mg = 1 g


1 mL = 1 cm3
1 km = 1000 m

100 cm = 1 m


1000 mm = 1 m

1 L = 1 dm3
1 kL = 1000 L





1000 mL = 1 L


1 cm = 10 mm

Solve each of the following problems.  Show the correct set-up and always use units.  

1. Determine the number of mm in 2400 m.

2. Determine the number of m in 6300 mm.

3. Determine the number of mm in 14.3 cm.

4. How many seconds are in 6.3 years?

5.  Convert 3245 cm3 to liters.

6.  The density of lead (Pb) is 11.34 g/cm3.  Find the density of Pb in kg/dm3.

7.  Convert 2.6 cm of magnesium (Mg) ribbon to mm of Mg ribbon.

8.  Convert 0.071 kg sulfur (S) to g of S.

9.  A metallurgist is making an alloy that consists of 543 g of chromium (Cr) and 4.5 kg of iron (Fe).  Find the total mass of the mixture in kg.

10. How many mL of water (H2O) will it take to fill a 2 L bottle that already contains 1.25 L of H2O?

Significant Figure Rules 
What is a "significant figure"?
Significant figures (sig figs) are an important part of scientific and mathematical calculations, and deals with the accuracy and precision of numbers. It is important to estimate uncertainty in the final result, and this is where significant figures become very important.

The number of significant figures in a result is simply the number of figures that are known with some degree of reliability. The number 13.2 is said to have 3 significant figures. The number 13.20 is said to have 4 significant figures.

Rules for deciding the number of significant figures:

(1) All nonzero digits are significant:

1.234 g has 4 significant figures,
1.2 g has 2 significant figures.

(2) Zeroes between nonzero digits are significant:

1002 kg has 4 significant figures,
3.07 mL has 3 significant figures.

(3) Leading zeros to the left of the first nonzero digits are not significant; such zeroes merely indicate the position of the decimal point:

0.001 oC has only 1 significant figure,
0.012 g has 2 significant figures.

(4) Trailing zeroes that are also to the right of a decimal point in a number are significant:

0.0230 mL has 3 significant figures,
0.20 g has 2 significant figures.

(5) When a number ends in zeroes that are not to the right of a decimal point, the zeroes are not significant:

190 miles has 2 significant figures,
50,600 calories may be 3 significant figures.

What is an "exact number"?

Some numbers are exact because they are known with complete certainty.

Most exact numbers are integers: exactly 12 inches are in a foot, there might be exactly 23 students in a class. Exact numbers are often found as conversion factors or as counts of objects.

Exact numbers can be considered to have an infinite number of significant figures. Thus, the number of apparent significant figures in any exact number can be ignored as a limiting factor in determining the number of significant figures in the result of a calculation.

Part A: Write the number of significant figures in the blank preceding the number.

1.  __________   23




9.  __________   14.380

2.  __________   1.498



10.  __________   307

3.  __________   248.3



11.  __________   1.40082

4.  __________   107




12.  __________   0.00058900

5.  __________   0.238



13.   __________   4500

6.  __________   8.0335



14.   __________   350,000

7.  __________   0.05587



15.   __________   180.00

8.  __________   14.809



16.   __________   3.50

Part B:  Write the number of significant figures in the blank preceding the number.

1.  __________   10




6.  __________   102
2.  __________   3201




7.  __________   2.808000

3.  __________   4.00 




8.  __________   1.70081

4.  __________   7.09




9.  __________   0.00034900

5.  __________   0.238



10.   __________   60
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