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1.1
Multiplication:
(a)  4.69 ( 105

(b)  2.8 ( 10-15

Division:
(a)  1.94 ( 1018

(b)  1.37 ( 105
1.2
(a)
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(b)
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1.8
The specific gravity of a substance is the density of this substance divided by the density of water, which is 1.000 g/mL.




[image: image8.wmf]
1.9
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1.10
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100 g of iron may have been measured to one, two, or three significant figures (the zeros at the end of a number without a decimal point are called trailing zeros, are ambiguous and may or may not be significant).  If 100 g implied two or three significant figures, T2 will be 46o C (the number of significant figures is determined by the specific heat of iron, which is reported to two significant figures).  One common way to show that trailing zeros are significant is to place a decimal point after the zeros, for example 100. g (three significant figures).  Zeros between a decimal and a non-zero digit are significant figures.  This method is used often in the textbook problems.  The context of the problem suggests 100. g, therefore the solution will assume 100 g of iron was measured to three significant figures (100. g of iron).  
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1.11
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1.12
A major reason for the increase of the average life expectancy of humans in the last 80 years has been great progresses in medical science.  Diseases that were once fatal have either been eradicated or cures developed.  The causes and cures for many major diseases are now better understood and treatments more effective.

1.14
Metals have low specific heats and organic compounds have higher specific heats.

1.16
(a)
Chemical change:  burning gasoline is converted to carbon dioxide and water.


(b)
Physical change:  ice forming from liquid water is still H2O, just a different state of matter.

(c)
Physical change:  boiling oil is still oil, just a different state of matter.


(d)
Physical change:  melting lead remains lead, just a different state of matter.


(e)
Chemical change:  elemental Fe has been converted to rust, Fe2O3.


(f)
Chemical change:  nitrogen and hydrogen converted ammonia, NH3, involves a change in chemical composition.


(g)
Chemical change:  the chemical components in food are converted to energy, carbon dioxide, and water thus changing chemical composition.

1.18
(a)  403,000
(b)  3,200
(c)  0.0000713
(d)  0.000000000555

1.20
(a)  2.10 ( 1013
(b)  1.07 ( 104
(c)  2.93 ( 10-12
(d)  8.4 ( 101
(e)  1.36 ( 10-26
1.22
(a)  7.74 ( 103
(b)  8.808 ( 10-2
(c)  1.3022 ( 102
1.24
3.25 ( 10-10

1.26
(a)  3
(b)  2
(c)  1
(d)  4
(e)  5

1.28
(a)  2.5 ( 104
(b)  4.1
(c)  15.5

1.30
(a)  10963.1
(b)  244
(c)  172.34

1.32
(a)  1 kg = 1000 g

(b)  1 mg = 0.001 g

1.34
(a)  100 cm
(b)  230 mL
(c)  75 kg
(d)  15 mL


(e)  50 mg
(f)   100 mm
(g)  40 g

1.36
Temperature conversions:  
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1.38
Unit conversions:
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1.40
First, convert one of the bottle's units to the other.  
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1.42
The key here is to first convert speed from mph to kph.  Yes, you would reach Ottawa within an hour.
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1.50
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1.52
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combined volumes of IV solutions = 4 ( 102 mL (rounded to one significant figure)
1.54
At low temperatures, most substances exist as solids.
1.56
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1.58 
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1.60
Answer rounded to two significant figures:
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1.62
(a)
The densities of O2 and CO2 can be calculated as follows:
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(b)
Carbon dioxide (a gas that does not support combustion), being denser than oxygen, will sink to the level of the fire and temporarily displace the oxygen above it.  By cutting off the supply of oxygen (a fuel for the fire), the fire will be extinguished.

1.64
Matter-energy can neither be created nor destroyed (law of conservation of energy), solar panels work by converting light energy into electrical energy.

1.66
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1.68
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1.70
Assuming that the 200 lb man is measured to three significant figures:
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1.72
 Shivering generates heat for the body through muscular action.

1.74
(a) Volume
(b) Volume
(c) Mass
(d) Energy
(e) Density


(f) Energy
(g) Temperature
(h) Velocity

1.76
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1.78
KE = 1/2(mv2)
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1.80
Convert dollars/L into dollars/gal, then compare:
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Gasoline is less expensive in Potsdam ($3.93/gal) than in Montreal ($4.62/gal).

1.82
(a)
Astronauts weigh less on the moon because of the moon’s reduced gravity will cause the astronaut to exert less force (weight) on the moon’s surface.


(b)
No, their masses were not different.  Mass is independent of gravity, whereas weight is the force that an object’s mass exerts on a surface under the influence of gravity.

1.84
Convert each quantity to a common unit, then compare:
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1.86
In this problem, it is reasonable to assume that 100 g is measured to three significant figures and that temperature is measured to two significant figures. 
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(a)
The heat required to raise the temperature of a substance is directly proportional to the specific heat of that substance.  Mercury, having the lowest specific heat, will require the least amount of energy to heat 100 g by 10 oC.

(b)
If the heats and masses are equal, the combined equations can be expressed as:
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(c)
If the heats and T are equal, the combined equations can be expressed as:
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The unknown element is graphite

1.88
Compare products using common units.
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Milk purchased by the quart ($0.80/qt) is a better buy than milk bought by the liter ($0.81/qt).
1.90
Convert the quantities to common units (miles/hour) and then compare.  The velocity expressed in choice (c) is the fastest.


(a)
70 miles/hr


(b)
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(c)
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(d)
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1.92
No, the solar cell cannot produce enough energy.  First solve the problem quantitatively by converting the solar cell energy production to kcal/hour for easy comparison.  This reveals that the solar cell only produces 1.20 x 102 kcal/hr of energy, which is not enough to maintain a temperature of 4 oC in the refrigerator (250. kcal/hr required).
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1.94
All of the substances in coffee are chemicals, including the water, caffeine, and the trace chemicals responsible for the coffee’s flavor.

1.96
You should purchase the 200. grams of cheese.  Qualitatively, we can compare the masses of cheese with the masses of common items.  The average mass of a human is about 70 kg; therefore, 200. kg of cheese is a lot of cheese.  A single aspirin tablet contains 325 mg of acetylsalicylic acid active ingredient; therefore, 200. mg of cheese would not even cover a slice of bread.  A loaf of bread has a mass of about 500-600 grams, therefore, 200. grams of cheese is a reasonable amount to compliment a loaf of bread. 

1.98
Hydrometers measure the specific gravity of liquids.  By comparing the hydrometer reading of an unknown concentration of antifreeze solution and comparing it with hydrometer readings from antifreeze solutions of standard concentrations, the unknown antifreeze concentration can be determined.

1.100
Aspirin tablets that contain 325 mg of aspirin contain more aspirin than 81 mg tablets.  The 325 mg dose of aspirin is usually taken for pain, while the 81 mg daily dose of aspirin is usually taken to help prevent heart attacks.

1.102
Water reaches its maximum density at 4o C, therefore freshwater lakes freeze from the top on down.

1.104
First, it is important to know exactly what the treatment involves and the mechanism of action.  Also, did the study compare the treatment group with a control group consisting of ear infection patients that didn’t receive the treatment?  Finally, did the scientist test the treatment for safety?

1.106
The quantity of a solid is most easily measured by its mass; therefore, the mass of urea is measured using a balance.  The quantity of a liquid is easily measured by its volume or mass.  The volume of pure ethanol can be measured using a volumetric pipette or a graduated cylinder.  The advantage of measuring the volume of ethanol is that the mass of ethanol can be calculated using its volume and density.
1.108
The molecular structure and arrangement of atoms in chemical substances are important to their reactivity and biological activity.  New medications are going to mimic natural molecules involved in biochemical processes, therefore, the new medicines would be expected to have similar characteristics to the natural biomolecules that are comparable in molecular structure and atomic arrangement.

1.110
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1.112

(a)  Dose (in milligrams) of Tylenol calculated to two significant figures:
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(b)  Dose in milliliters of Tylenol solution calculated to two significant figures:
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