MATH HOMEWORK ASSIGNMENT 5b -- answers

RATIOS AND PROPORTIONS continued
1.  How much ethanol is present in 200 mL of a 25 % solution of ethanol?
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2.  A laboratory solution is made of water and ethylene glycol.  How could one prepare 150 mL of a 40% ethylene glycol solution?
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3.  A laboratory solution is 15% acetonitrile, 35% methanol, and the rest is water.  How could you prepare this solution?  (Note, since the total volume is unspecified you can prepare any volume you want.  These components come as liquids.)

15 mL acetonitrile

+35 mL methanol

+ BTV with water

100mL total

4.  A particular laboratory solution contains 5 µL of propanol per 10 mL solution.  Express this as a percent propanol solution.
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5.  A solution contains 15 mL of ethanol per 1 L total volume.  Express this as a percent ethanol solution.
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6.  A solution contains 100 µL of dissolved enzyme in 3.8 mL of water.  Express this as a percent enzyme solution.
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7.  A solution contains 158 mL of acetone per liter.  Express this as a percent solution.
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8.  There is a population of insect in which 99 % die over the winter, but the rest survive.  Each surviving insect produces 170 offspring in the spring, and then dies.  Assuming there is no mortality in the summer, and the population has 10,000 insects at the beginning of the first winter, how many insects will there be after 3 winters? 

Winter 1 - (10,000)(0.01)=100X170 = 17,000

Winter 2 - (17,000)(0.01) = 170X170 = 28,900

Winter 3 - 28900 (0.01) = 289

9.  Double-stranded DNA consists of two long strands.  An adenine on one strand is always paired with a thymine on the opposite strand and a guanine on one strand is always paired with a cytosine on the opposite strand.  If a purified sample of DNA contains 21% thymine, what are the percentages of the other bases?

A + T + C + G=100%
and

A=T and C=G

21% + 21% + 2(C) = 100%

2C = 58%

C= G= 29%
and 
A=T= 21%

10. The density of glycerol at 20 oC is 1.26 g/mL.  What is the volume of 87.0 g of glycerol?
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11.  The density of B-mercaptoethanol is 1.1 g/mL.  If you need to add 13.5 g of this chemical to a solution, how much volume should you measure out?
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SOLVE PROBLEMS 12-14 USING THE PROPORTION METHOD
Relationships

52 weeks = 1 year

1 week = 7 days

1 day = 24 hours


1 hour = 60 minutes

1 minute = 60 seconds

Fill in the Blanks

12. 
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13. 
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Relationships

1760 yds = 1 mi

1 yd = 3 ft

1 ft = 12 in

14. 
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SOLVE PROBLEMS 15- 17 USING THE UNIT CANCELLING METHOD
Relationships

1 gal = 4 qts

1 qt = 2 pts


1 pt = 16 oz

15.  1/8 gal =  1   pt = 16 oz

Relationships

1 km = 1000 m = 103 m

1 m = 100 cm = 102 cm


1 cm = 10 mm


1 mm = 1000 m = 103 m


1 µm = 1000 nm = 103 nm

2.5 cm = 1 in

16. 
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17. 
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18.  We used two strategies to perform unit conversions, the unit canceling method and the proportion method.  Why do you think it might be helpful to be skilled in two different strategies?  
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