Chapter 1

Matter, Change and Energy

Answers to End of Chapter Questions and Problems
9. Chemistry is the study of the composition of substances and the changes that substances undergo.

10. Organic, inorganic, analytical, physical, and biochemistry.

11. A law is a concise statement that summarizes the results of a broad variety of observations and experiments.  A theory is a tested (by experiment) hypothesis.

12. Experiments are used to test hypotheses

13. Matter includes a. concrete, b. acetone vapor, and  e. air.  Heat and sound are forms of energy

14. Solid, metallic luster, malleable, definite melting point, gray color.

15. a. 2,3  b. 1,2  c. 2,3 d. 1,2

16. Solid: wood, bar soap, Liquid: diesel fuel, milk, Gas: carbon monoxide, helium

17. a.  solid
b.  gas 

c.  liquid
d.  liquid
e. solid

f.  gas

18. a.  Iron is magnetic, salt is not.  Slat will dissolve in water, iron will not

b. water has a much lower boiling point than salt.  It can be evaporated, leaving the solid.

19.  Physical properties:   a, c, e, f.  The others are chemical properties

20.  a. odor, boiling point, rate of evaporation, density

b. color, malleability, melting point, density

c. density, solubility in water, boiling point

21. Heterogeneous mixtures have two or more phases.  Homogeneous mixtures have a uniform composition

22. Components of a mixture are physically separable

23. Homogeneous:  b, c, d, e, f, h, j

Heterogeneous:  a, g, I
24. Compounds are chemically separable into elements.  Elements cannot be separated into simpler substances

25. Element:  b, f, j 
   Compound:  e 
Mixture:  a, c, d, g, h, I
26. a.  Cu
b.  O

c.  P

d.  Ag

e.  Na

f.  He

27. a. nitrogen, hydrogen, chlorine

b.  potassium, manganese, oxygen

c.  carbon, hydrogen, oxygen

d.  calcium, iodine

28. Potential energy is the energy of position or composition.  Kinetic energy is the energy of motion

29. Radiant, chemical, thermal, mechanical, electrical, nuclear

30. Energy is neither created nor destroyed.

31. Physical property:  no change in composition (color and odor)  Chemical Property: change in composition (burning and rusting)

32. a physical

b.  chemical

c.  chemical

d.  physical



e.  chemical
f.  physical

g.  physical

h. physical

33. a.  color, melting point, malleability, reaction with acid

b. color, odor, flammability, vapor pressure

c. boiling point, freezing point, taste, density

Mastery Questions and Problems

34. Dissolve the sugar in water; filter out the charcoal and sand; separate large charcoal pieces; burn small charcoal pieces

35.  a.  solar calculator
b.  lawn mower engin   c.  rechargeable battery
d.  drill bit

36.  a.  color and odor change




b.  gas production

 c.  formation of precipitate, not easily reversed
d.  color change, not easily reversed

 e.  energy change, not easily reversed

37. It is a chemical compound because it is broken down chemically by heating.  A new substance with new properties is formed.  The shiny liquid is probably an element, but this has not been proven.

38.  a.  physical
b.  physical
c.  physical
d.  physical
e. chemical
f.  physical

39.  a.  homogeneous mixture

b.  homogeneous mixture  
c.  heterogeneous mixture

 
d.  most are homogeneous mixtures

e.  heterogeneous mixtures


f.  compound

g.  heterogeneous mixture

h.  homogeneous mixture

40. A chemical change results in a change in composition.  There is no change in composition in a physical change.

Challenging Questions and Problems

41.  a.  radiant energy of the sun  (
water vapor carried aloft by winds ( raindrops

b. radiant energy of the sun (  chemical energy of plants  (oil

c. radiant energy of the sun ( chemical energy of plants ( cows]
42. Heat “flows”.  To warm a substance, “caloric” must be taken from another.  “Atoms of caloric” cause expansion on heating.

