

CHAPTER 1

CHEMICAL FOUNDATIONS

5. 		a. iv, b. physical change.
10.		Theory could be wrong.
15. 		a mathematician: 43.4, a scientist: 43 because he or she considers significant figures.
20.	A random error has equal probability of being too high or too low.  This type of error occurs when estimating the value of the last digit of a measurement.  A systematic error is one that always occurs in the same direction, either too high or too low.  For example, this type of error would occur if the balance you were using weighed all objects 0.20 g too high, that is, if the balance wasn’t calibrated correctly.  A random error is an indeterminate error, whereas a systematic error is a determinate error.

25.	Straight line equation: y = mx + b, where m is the slope of the line and b is the y-intercept. For the TF vs. TC plot:
		TF = (9/5)TC + 32
		 y =    m    x  +  b
	The slope of the plot is 1.8 (= 9/5) and the y-intercept is 32°F.
	For the TC vs. TK plot:
			TC =    TK   273
			  y =  m x   +  b
		The slope of the plot is 1, and the y-intercept is 273°C.

30.		a.	100; 1 S.F.				b.	1.0 × 102; 2 S.F.			c.	1.00 × 103; 3 S.F.	

		d.	100.; 3 S.F.				e.	0.0048; 2 S.F.			f.	0.00480; 3 S.F.



		g.	4.80 × ; 3 S.F.		h.	4.800 × ; 4 S.F.

35.	For addition and/or subtraction, the result has the same number of decimal places as the number in the calculation with the fewest decimal places.  When the result is rounded to the correct number of significant figures, the last significant figure stays the same if the number after this significant figure is less than 5 and increases by one if the number is greater than or equal to 5.  The underline shows the last significant figure in the intermediate answers.

a.	212.2 + 26.7 + 402.09 = 640.99 = 641.0
b.	1.0028 + 0.221 + 0.10337 = 1.32717 = 1.327
c.	52.331 + 26.01  0.9981 = 77.3429 = 77.34
d.	2.01 × 102 + 3.014 × 103 = 2.01 × 102 + 30.14 × 102 = 32.15 × 102 = 3215

When the exponents are different, it is easiest to apply the addition/subtraction rule when all numbers are based on the same power of 10.

		e.	7.255  6.8350 = 0.42 = 0.420 (first uncertain digit is in the third decimal place).


40.	a.    1 Tg 

		b.	6.50 × 102 Tm 

		c.	25 fg  

		d.	8.0 dm3 ×  = 8.0 L   (1 L = 1 dm3 = 1000 cm3 = 1000 mL)

		e.	1 mL 	

f.	1 μg 


45.		a.	1 troy lb × = 0.373 kg

			1 troy lb = 0.373 kg ×  = 0.822 lb

		b.	1 troy oz  ×=  31.1 g

			1 troy oz = 31.1 g ×  = 156 carats

		c.	1 troy lb = 0.373 kg;  0.373 kg ×  = 19.3 cm3


50.	 = 10.4 m/s;   = 37.6 km/h



  = 34.2 ft/s;  = 23.3 mi/h

		1.00 × 102 yd ×  = 8.76 s



55.	Volume of lake = 100 mi2 × × 20 ft = 6 × 1010 ft3

		6 × 1010 ft3 ×  = 7 × 1014 μg mercury

		7 × 1014 μg = 7 × 105 kg of mercury


60.	a.	TC = TK  273 = 233  273 = -40.°C


TF  = × TC + 32 =  × (40.) + 32 = 40.°F

b.	TC = 4  273 = 269°C;  TF =  × (269) + 32 = 452°F

 		c.	TC = 298  273 = 25°C;  TF =  × 25 + 32 = 77°F

d.	TC = 3680  273 = 3410°C;  TF =  × 3410 + 32 = 6170°F


65.		Mass  =  350 lb  = 1.6 × 105 g;  V = 1.2 × 104 in3  = 2.0 × 105 cm3

		Density = 	
		Because the material has a density less than water, it will float in water.



70.		For ethanol:  100. mL ×   =  78.9 g  

For benzene:  1.00 L   = 880. g
Total mass = 78.9 g + 880. g = 959 g


75.	a.  1.0 kg feather;  feathers are less dense than lead.

	b.  100 g water;  water is less dense than gold.		c.  Same;  both volumes are 1.0 L.


80.	Solid: rigid; has a fixed volume and shape; slightly compressible

	Liquid:  definite volume but no specific shape; assumes shape of the container; slightly
	Compressible

	Gas:  no fixed volume or shape; easily compressible

	Pure substance:	 has constant composition; can be composed of either compounds or ele-ments
	
	Element: substances that cannot be decomposed into simpler substances by chemical or
	physical means.

	Compound: a substance that can be broken down into simpler substances (elements) by chemical processes.

	Homogeneous mixture: a mixture of pure substances that has visibly indistinguishable parts.

	Heterogeneous mixture: a mixture of pure substances that has visibly distinguishable parts.

	Solution: a homogeneous mixture; can be a solid, liquid or gas

	Chemical change: a given substance becomes a new substance or substances with different
 	properties and different composition.

	Physical change: changes the form (g, l, or s) of a substance but does no change the chemical 
	composition of the substance.

85.	Chalk is a compound because it loses mass when heated and appears to change into another substance with different physical properties (the hard chalk turns into a crumbly substance).


90.	126 gal ×  = 477 L

95.		a.	0.25 lb   =  1.1 g tryptophan
1. 
0.25 qt   =  4.9 g tryptophan


100.	Circumference = c = 2πr;  V = 



		Largest density =  =  = 



		Smallest density =   =  = 
		

Maximum range is:   or  0.40 ±0.03 oz/in3   (Uncertainty is in 2nd decimal 
																	    place.)
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110.	In general, glassware is estimated to one place past the markings.
	a.	128.7 mL glassware	      b.	18 mL glassware	c.	23.45 mL glassware





								







				read to tenth’s place				read to one’s place		read to two decimal places

Total volume = 128.7 + 18 + 23.45 = 170.15 = 170.  (Due to 18, the sum would be known only to the ones place.)

115.	Let x = mass of copper and y = mass of silver.

		105.0 g = x + y and 10.12 mL = ;  solving:

 ×  8.96 × 10.5,  952.1 = (10.5)x  +  940.8  (8.96)x 
(carrying 1 extra sig. fig.)

			11.3 = (1.54)x,  x = 7.3 g;  mass % Cu =  × 100 = 7.0% Cu


120.	 = 22.61 g/cm3

[bookmark: _GoBack]		Volume of block = 10.0 cm  8.0 cm  9.0 cm = 720 cm3;  × 720 cm3 = 1.6 × 104 g
oleObject2.bin

oleObject47.bin

image44.wmf
g

0

.

105

g

3

.

7


oleObject48.bin

image45.wmf
3

6

3

3

cm

10

1

m

1

kg

g

1000

m

kg

22610

´

´

´


oleObject49.bin

image46.wmf
3

cm

g

61

.

22


oleObject50.bin

image2.wmf
kg

10

1

g

1000

kg

1

Tg

g

10

1

9

12

´

´

´

´

=


oleObject3.bin

image3.wmf
nm

10

50

.

6

m

nm

10

1

Tm

m

10

1

23

9

12

´

´

´

´

´

=


oleObject4.bin

image4.wmf
kg

10

5

.

2

kg

10

25

g

1000

kg

1

fg

10

1

g

1

17

18

15

-

-

´

´

´

´

´

=

=


oleObject5.bin

image5.wmf
3

1

dm

L


oleObject6.bin

image6.wmf
L

μ

10

1

L

L

μ

10

1

mL

000

1

L

1

3

6

´

´

´

´

=


oleObject7.bin

image7.wmf
pg

10

1

g

pg

10

1

g

μ

10

1

g

1

6

12

6

´

´

´

´

´

=


oleObject8.bin

image8.wmf
g

1000

kg

1

grain

g

0648

.

0

pw

grains

24

oz

troy

pw

20

lb

troy

oz

troy

12

´

´

´

´


oleObject9.bin

image9.wmf
kg

lb

205

.

2


oleObject10.bin

image10.wmf
grain

g

0648

.

0

pw

grains

24

oz

troy

pw

20

´

´


oleObject11.bin

image11.wmf
g

200

.

0

carat

1


oleObject12.bin

image12.wmf
g

3

.

19

cm

1

kg

g

1000

3

´


oleObject13.bin

image13.wmf
s

58

.

9

m

.

100


oleObject14.bin

image14.wmf
h

min

60

min

s

60

m

1000

km

1

s

58

.

9

m

.

100

´

´

´


oleObject15.bin

image15.wmf
yd

ft

3

m

yd

0936

.

1

s

58

.

9

m

.

100

´

´


oleObject16.bin

image16.wmf
h

min

60

min

s

60

ft

5280

mi

1

s

ft

2

.

34

´

´

´


oleObject17.bin

image17.wmf
m

.

100

s

58

.

9

yd

0936

.

1

m

1

´


oleObject18.bin

image18.wmf
2

mi

ft

5280

÷

ø

ö

ç

è

æ


oleObject19.bin

image19.wmf
mL

μg

0.4

cm

mL

1

in

cm

2.54

ft

in

12

3

3

´

´

÷

ø

ö

ç

è

æ

´


oleObject20.bin

image20.wmf
g

10

1

kg

1

g

μ

10

1

g

1

3

6

´

´

´

´


oleObject21.bin

image21.wmf
5

9


oleObject22.bin

image22.wmf
5

9


oleObject23.bin

oleObject24.bin

oleObject25.bin

oleObject26.bin

image23.wmf
lb

g

6

.

453

´


oleObject27.bin

image24.wmf
3

in

cm

54

.

2

÷

ø

ö

ç

è

æ

´


oleObject28.bin

image25.wmf
3

3

5

5

g/cm

80

.

0

cm

10

0

.

2

g

10

1

volume

mass

=

´

´

=


oleObject29.bin

image26.wmf
mL

g

789

.

0


oleObject30.bin

image27.wmf
mL

g

880

.

0

L

mL

1000

´

´


oleObject31.bin

image28.wmf
qt

057

.

1

L

1

gal

qt

4

´


oleObject32.bin

image29.wmf
turkey

g

0

.

100

trytophan

g

0

.

1

lb

g

6

.

453

´

´


oleObject33.bin

image30.wmf
milk

g

0

.

100

tryptophan

g

0

.

2

kg

kg

1000

L

kg

04

.

1

qt

L

9463

.

0

´

´

´

´


oleObject34.bin

image31.wmf
2

3

3

3

6

c

2

c

3

4

3

r

4

p

p

p

p

=

=

÷

÷

ø

ö

ç

ç

è

æ


oleObject35.bin

image32.wmf
2

3

π

6

)

in

00

.

9

(

oz

25

.

5


oleObject36.bin

image33.wmf
3

in

3

.

12

oz

25

.

5


oleObject37.bin

image34.wmf
3

in

oz

427

.

0


oleObject38.bin

image1.wmf
3

10

-


image35.wmf
2

3

π

6

)

in

25

.

9

(

oz

00

.

5


oleObject39.bin

image36.wmf
3

in

4

.

13

oz

00

.

5


oleObject40.bin

image37.wmf
3

in

oz

73

.

0


oleObject41.bin

image38.wmf
3

in

oz

)

427

.

0

373

.

0

(

-


oleObject42.bin

oleObject1.bin

image39.wmf
2

3

2

4



image40.wmf
1

3

0

1

2

9

1

2

8

1

2

7



image41.wmf
3

0

2

0

1

0



image42.wmf
5

.

10

96

.

8

y

x

+


oleObject46.bin

image43.wmf
÷

ø

ö

ç

è

æ

-

+

=

5

.

10

0

.

105

96

.

8

12

.

10

x

x


