Chapter 3 – Energy and Matter 
[bookmark: _GoBack]Classification of Matter
1) Which of the following would NOT be an example of a pure substance?
A) Liquid mercury
B) Distilled water
C) H2O2
D) Air
E) Solid platinum

2) Match each of the following as a pure substance or mixture
A) [image: ]	
B) [image: ]
C) [image: ]

3) Match each of the following as an element, compound, heterogeneous and homogeneous mixture

A) [image: ]	

B) [image: ]

C) [image: ]

D) [image: ]

4) Matching: Classify each of the following pure substances as an element or a compound:
A) Rust (Fe2O3)
B) Krypton gas (Kr)
C) Silicon chip (si)
D) Tums (CaCO3)
E) Iron Supplements (FeSO4)

5) When the element zinc is burnt in air, it combines with oxygen to form zinc oxide; this means that zinc oxide is also an element.
A) True
B) False

6) When the element zinc is burnt in air, it combines with oxygen to form zinc oxide; this means that zinc oxide is a compound.
A) True
B) False
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7) Oxygen, O2, can be describe by which of the following terms (multiple selections apply)
A) mixture
B) compound
C) molecule
D) ion 
E) atom
F) element

8) Sodium chloride, can be describe by which of the following terms?
A) element
B) mixture
C) atom
D) compound
E) ion

9) Oxide, O2-, can be described by which of the following terms?
A) element
B) mixture
C) atom
D) compound
E) ion

10) Water, H2O, is an example of a(n) __________
A) element
B) mixture
C) atom
D) compound
E) Ion 

11) The primary substances of which all other things are composed are ___________
A) molecules.
B) compounds.
C) elements.
D) electrons.
E) protons.	

12) Coins in a piggy bank is a(n) __________.	 
A) compound.
B) heterogeneous mixture.	 
C) element.
D) homogeneous mixture.
E) None of the above. 	 	
States and Properties of Matter
13) Identify each of the following as a gas, liquid or solid (Matching)
A) [image: ]

B) [image: ]

C) [image: ]	

14) The melting point of Tylenol is 169 °C and its boiling point is 420 °C. What is the state of Tylenol at the body temperature?
A) Solid
B) Liquid
C) Gas
D) Plasma
E) More data needed	

15) Classify the six underlined properties in the following paragraph as chemical or physical: Isopropyl alcohol is a clear colorless liquid with a characteristic vinous odor and pungent taste used in many hand sanitizers to kill germs. It melts at −89 °C and boils at 82.6 °C. Isopropyl alcohol burns in oxygen with a deceptive blue flame. If ingested in excess, it can be oxidized in our body cells to produce acids that lower our blood pH. Isopropyl alcohol kills germs by denaturing their proteins and make their cell wall more water soluble. (Matching type Question)

16) Which of the following would be examples of physical change (check all that apply)?
A) Gold melting
B) Leaves changing color
C) Rust forming on iron
D) Water evaporating
E) Transition of nitrogen from gas to liquid

17) Which of the following would be examples of a chemical change (check all that apply)?
A) Burning wood
B) Dissolving sugar
C) Chopping wood into smaller segments
D) Iron rusting
E) Cooking salmon 

18) When you observe a chemical reaction, the substance(s) always __________.	 
A) melt(s)
B) burn(s)
C) remain(s) the same	 
D) change(s)

19) An example of a chemical property is __________.	 
A) mass	 
B) color	 
C) density	 
D) ability to burn	 	

20) Which of the following is a chemical change? 
A) cutting a cake
B) mixing fruits
C) panting a wall different color
D) grinding meat
E) a tomato ripening	 

21) Which of the following is NOT a physical change?
A) cutting a rope
B) bending a steel rod
C) making a snowman
D) burning sugar
E) melting gold		 

22) Ice melting is an example of a change of __________.     
A) vapor	 
B) physical property	 
C) Identity 
D) chemical property	 

23) During a chemical change, a substance __________.        
A) loses chemical properties	 
B) changes into another substance	 
C) loses physical properties	 
D) remains the same

24) When you observe a physical property, the substance __________.	 
A) does not change	 
B) burns	 
C) changes	 
D) melts	 
Temperature
25) If the temperature to sterilize surgical instruments is 135.0 °C, what would that temperature be in °F, with four significant figures?

26) In which of the following would the particles move most rapidly?
A) Ice at –20 °C
B) Ice at 0 °C
C) Water at 20 °C
D) Boiling water
E) Steam at 120 °C

27) What diagnosis will you suggest after collecting a patient’s vital signs using the measuring device below:
[image: An image of a thermometer
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A) 42 °C and hyperthermia
B) 43.98 °C and hyperthermia
C) 44 °C and hyperthermia
D) 43.8 °C and hypothermia
E) 42.8 °C and hypothermia

28) Body temperature is 98.6 °F. What is that temperature in degrees Celcius?

29) Which temperature is hotter: 290 K or 58 °F?

30) A body temperature as high as 41.1ºC in children can cause convulsion and brain damage. 
A) What is this temperature to ºF?
B) What is this temperature in K?

31) Which temperature scale DOES NOT have a temperature below zero?
A) Fahrenheit
B) Celsius
C) Kelvin
D) All of these scales have temperatures below zero 

32) A hot bath reaches a temperature of 41.5ºC. What is that temperature in degrees Fahrenheit?

33) A child has a temperature of 102.4ºF. What is this temperature on a Celsius thermometer?
[bookmark: _Hlk78452104]
34) A batch of the Moderna COVID-19 vaccine arrives at a local pharmacy at a storage temperature of -42.4ºC.  What is this temperature in Fahrenheit?

35) A batch of the Johnson and Johnson COVID-19 vaccine arrives at a local hospital at a storage temperature of 6ºC.  What is this temperature in Fahrenheit?

36) A batch of the Pfizer COVID-19 vaccine arrives at the county health department at a storage temperature of -72ºC.  What is this temperature in Fahrenheit?
Energy
37) A patient in physical therapy begins a rigorous daily exercise regimen that will expend 600.0 nutritional Calories each day. How many Joules of energy is she burning each day?
A) 6.000 X 105
B) 2.510 X 106
C) 143
D) 6.000 X 106
E) None of the answers are correct

38) Given that 1 cal = 4.184 J, perform each of the following conversions:
A) 14 cal to J
B) 506 J to cal
C) 506 J to kJ
D) 506 J to Cal
Energy in Nutrition
39) One serving of natural peanut butter spread contains 8 g carbohydrate, 15 g fat, and 	7 g protein. How many calories does a serving of this peanut butter spread contain?

40) The type of energy stored in the chemical bonds of a fat molecule can be described as:
A) Specific heat
B) Kinetic energy
C) Potential energy
D) Work
E) Calorie

41) 654 J is the same amount of energy as:
A) 156 cal
B) 2730 cal
C) 654 cal
D) 1550 cal
E) 2.72 cal

42) The modern instrument used to determine the caloric content of food is called ____________.
A) Calorimeter
B) Thermometer
C) Manometer
D) Urinometer
E) Energimeter

43) Dietary calories obtained from foods are: 9 per gram of fat and 4 each from proteins and carbohydrates. Which of the following provides the most calories?
A) 25.0 g of a protein bar
B) 25.0 g of sweet potatoes
C) 25.0 g of fat
D) None of the above

44) One serving of peanut butter contains 5.0 g of carbohydrate, 12 g of fat, and 6.0 g of protein. How many kilocalories does a serving of peanut butter contain? (Round the final answer to the 
tens place.)

45) A wafer of Soylent Green provides 240.0 nutritional calories (Cal) per serving. How many kilojoules (kJ) of energy would this be?
A) 1.004
B) 1.004 X 106
C) 100400
D) 1004.
E) 1.004 X 105
Specific Heat
46) A 155.0 g sample of an unknown substance was heated from 25.0°C to 40.0°C. In the process, the substance absorbed 569 calories of energy. What is the specific heat of the substance?
A) 0.245 cal/g °C
B) -0.245 cal/g °C 
C) 1.32 X 106 cal/g °C
D) -1.32 X 106 cal/g °C
E) 55.1 cal/g °C

47) You decide to determine the nutritional value of some new candy using Calorimetry. After placing 5.10 g of the candy in a bomb calorimeter, you observe an increase in temperature of 2.78 ⁰C.  If the heat capacity of the Bomb Calorimeter is 35.55 kJ/⁰C.  How many nutritional calories are there per gram of candy? (1 nutritional Calorie = 1000 cal, 1 cal = 4.184 J)
A) 4.63 Cal/g
B) 120 Cal/g
C) 5.04 Cal/g
D) 2.54 Cal/g	

48) How many calories are required to heat 85 g of water from 25 ℃ to 76 ℃?

49) How many joules are needed to melt 47.0 g of ice at 0 °C? Heat of fusion of ice = 334 J/g.

50) How many kilojoules are needed to raise the temperature of 1300.0 g of water from 20.0 °C to 37.0 °C?
A) 319 kJ
B) 528 kJ 
C) 952 kJ
D) 132 kJ
E) 92.5.kJ

51) Given that the specific heat of Cu = 0.0920 cal/g ºC, and the specific heat of aluminum = 0.214 cal/g ºC; if 15 g each of copper and aluminum are left outside in the sun for the same period of time, which metal will feel hotter to the touch? 
A) Cu
B) Al
C) They will feel the same
Changes of State 
52) Based on the cooling curve for water in the figure below, which of the following statements is incorrect?
[image: ]

A) At 0 °C, the energy removed from water relates to the transition from liquid to solid, as molecules lose kinetic energy.
B) From 140 °C - 100 °C, water is in a gas state and the energy removed is observed as a decrease in temperature.
C) At 100 °C, the energy removed from water relates to the transition from gas to liquid, as molecules lose kinetic energy and condense. Temperature does not decrease.
D) From 100 °C - 100 °C, water is in a liquid state and the energy removed is observed as a decrease in temperature.
E) All of the statements are correct.

53) Use the heating curve provided to answer the following questions
[image: ]
A) What do regions B and D have in common?
a) constant volume
b) constant heat
c) constant temperature
d) melting point

B) What do regions A, C, and E have in common?
a) temperature decreases with increase in heat
b) temperature increases with decrease in heat
c) heat is constant while temperature increases
d) temperature increases with increase in heat

C) Areas B and D represent change of state
a) true
b) false
Energy
54) A defibrillator provides electrical energy of 360 J to heart muscle to re-establish normal rhythm. Calculate the energy in calories?                                                                                                                                                                                                                                                                                           [image: ]    
Energy in Nutrition
54) When 1.5 g of glucose is metabolized in the body, it produces 5800 cal. How many joules are produced?

55) The Nutrition Facts label for Snack Crackers states that one serving contains 19 g of carbohydrate, 4 g of fat, and 2 g of protein, what is the amount of energy in kilocalories, from each food type, and the total kilocalories in one serving of crackers. Round off the kilocalories for each food type to the tens place.

56) You put 31.0 g of ice whose temperature is 0°C in your mouth, and it completely melted to water and its temperature increased to 10.0 degrees Celsius before you swallowed the water. Ice does not have any calories.
A) Which one lost (released) energy?
a) Ice
b) You

B) How much energy does the ice need to melt to 0°C water? Assume the initial temperature of the ice is also 0°C. Heat of fusion for water is 334J/g.

C) How much energy is required for the water to increase its temperature from 0 °C to 10.0°C? Specific heat of water is 4.184 J/g °C.

D) What is total energy that the ice absorbed in your mouth? 

E) Once the 10.0°C water went to your stomach, its temperature became 37.5 °C. How much energy did you lose or gain by swallowing the cold water? Specific heat of water is 4.184 J/g °C.
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