Chapter 1 - Chemistry in Our Lives 
What is Chemistry?
1) When studying for your Chemistry class, which of the following should you never do?
A) Wait until the night before the exam to study for it.
B) Form study groups.
C) Ask my instructor if there is any material I do not understand.
D) Do all assigned homework and reading assignments.

2) In this list, which substance cannot be classified as chemical? 
A) garlic.
B) palm oil.
C) corn syrup.
D) sleep.

3) In the numbers 34.521, the 3 is in the             place
A) ones
B) tens
C) hundreds
D) hundredths
E) tenth

4) Review the ingredients’ label below from a popular brand of bottled water. Besides water, name a chemical in this bottled water product.
(1) [image: What&#39;s in This?: Bottled Water]

5) Review the ingredients’ label below from a popular brand of sports performance drink. Why should a diabetic athlete be concerned with reading the ingredients of this sports performance drink?
(1) [image: C:\Users\pbell\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\620BC01A.tmp]


6) Review the label from the Pfizer-BioNTech Covid-19 Vaccine and fill in the blanks in the following statements as best as you can
[image: ]
7) The chemical used to dilute the vaccine suspension prior to use is called        . 

8) Review the label from the Pfizer-BioNTech Covid-19 Vaccine and select all potential chemicals used to make the vaccine
[image: ]
A) Proteins
B) Cholesterol
C) Calcium carbonate
D) Potassium Chloride
E) Sucrose
F) Silver chloride
G) DNA
H) MRNA

9) Review the label from a common brand of mouthwash and answer the questions. Fill in the blanks in the following statements as best as you can:
                                              is the highest concentration active ingredient.

[image: ]

10) Review the label from a common brand of mouthwash and answer the questions. How many mL of mouth wash should be taken daily?
[image: ]
A) 20 mL
B) 80 mL
C) 40 mL
D) 35 mL	
The scientific method
11) Identify the following as an observation (O), hypothesis (H), Experiment (E), or conclusion (C).
A) The source of lead contamination was determined to be from window frames in the classroom that were painted in 1975.
B) Blood samples from a group of children in the same kindergarten class show high levels of lead, but no other students in the school were affected.
C) Paint samples from the classroom and furniture were collected and tested for lead contamination.
D) The children in the class are being exposed to lead originating from a source in their classroom.

12) Identify the following as an observation (O), hypothesis (H), experiment (E), or conclusion (C).
A) The rate of transmission of COVID-19 is increasing in the state of Georgia.
B) Scientific data supports the need for mask wearing in the classroom for K-12 students and to lower the transmission of the new Delta variant of COVID-19.
C) In the state of Georgia, there are about 40% of adults that are fully vaccinated for COVID-19.
D) Vaccinated people do not need to wear a mask.

13) Identify the following as an observation (O), hypothesis (H), experiment (E), or conclusion (C).
A) The lawn needs cutting since the grass is taller than 4 inches.
B) The Homeowners Association (HOA) will fine residents if the grass is over 4.0 inches over a period of three days.
C) Heights measurements of the grass over the past three weeks: 3.5 inches, 4.0 inches and 4.5 inches.
D) The grass is too tall (4.5 inches) and therefore must be cut.

14) Identify each of the following as an observation, a hypothesis, an experiment, or a
 conclusion:
A) During a clinical evaluation in the emergency room, a nurse writes that the patient has a resting pulse of 35 beats/min.
B) Repeated studies show that lowering sodium in the diet decreases the blood pressure.
C) A nurse thinks that a red and swollen incision from a recent surgery is infected.
Place values
15) The intravenous flow rate for a sterile solution is calculated to be 67.85 drops per minute. What are the place values for each of the digits in the flow rate? matching
A) 6: tens
B) 7: ones
C) 8: tenth
D) 5: hundredths

16) The length of the feet of a preterm baby is 5.234 cm. Identify the digit in the hundredths place
A) 5
B) 2
C) 3
D) 4
E) none	

17) The mass in grams of a newborn baby is 3,859.67 g. What does the 8 represent in this measurement
A) 8
B) 80
C) 800
D) 8000
E) 0.008

18) As of July 28, 2021, the US population according to the U.S. Census Bureau is 332,565,302. Identify the digit in the hundredths place:
A) 5
B) 0
C) 6
D) 3
E) 2

19) [bookmark: _Hlk101476809]As of July 28, 2021, the world population according to the U.S. Census Bureau is 7,778,762,650. What does the 8 represent in this measurement:
A) 8
B) 8000
C) 8,000,000
D) 80,000,000
E) 800,000,000

20) What is the place value of the underlined digits in each of the numbers?
A) 6.3278
B) 14.1034
C) 3765.94
D) 37.4648
E) 355.78

21) Round each of the below numbers to the underlined and bolded digit:
A) 6.3278
B) 14.1034
C) 3765.94
D) 37.4648
E) 355.78

22) [bookmark: _Hlk101480349]The graph below shows a body temperature of a child plotted against time after a dose of Tylenol was given.  Using the graph below:
A) what was the child’s temperature 20 min after Tylenol was given?
B) How many minutes passed for the temperature to decrease from 39.4 ºC to 38.4 ºC?
23) What was the decrease, in degrees Celsius, between 10 min and 20 min?

[image: ]

24) Based on the graph below, proteins would reach the optimum metabolic rate after how many hours after meal _____________________
[image: ]

25) Based on the graph below, the volume of the gas at the 3rd second is _____________________ for reaction 1 and __________________ for reaction 2.
[image: ]

26) Based on the graph below, the subject with the maximum number of students enrolment is _____________________ and the subject with the least students enrolment is ________________
[image: ]
Positive and Negative Numbers 
27) (-5) +         + (–12) = (-24)
A) 7
B) 3
C) -7
D) -3
E) 4

28) (-6) + (-4) + (12) – (5) – (-3) = ?
A) 4
B) 3
C) 2
D) 1
E) 0

29) Evaluate each of the following without using your calculator:
A) -27 – (-8) = 
B) 29 + (-76) =
C) -5 x -5 =
Percentages
30) If herd immunity to a viral outbreak can be reached when 70.0% of a population is vaccinated, how many people out of 320, 000, 000 would have to be vaccinated to achieve herd immunity?
A) 224, 000, 000
B) 220, 000, 000
C) 200, 000, 000
D) 240, 000, 000
E) 198, 000, 000

31) If you score 64% on an exam that had 25 questions of equal value, how many questions did you get wrong?
A) 16
B) 9
C) 18
D) 7
E) 8

32) A fish company delivers 22 kg of salmon, 5.5 kg of crab and 3.48 kg of oysters to your seafood restaurant. What percent of seafood delivered is salmon?
A) 22 %
B) 71 %
C) 29 %
D) 25 %

33) The causes of the death (2,189,933 annually) in the US as compiled by the CDC are described in the graph below. Estimate the percentage of deaths caused by medical error:
[image: ]
A) 11.5 %
B) 22.5 %
C) 5.60 %
D) 35.5 %	

34) A bike lost 20% of its value after the first year, its value after the first year is $1039. Calculate the original price of the bike?

35) A patient weighs 74 kilograms and has a body fat percentage of 26%. How many kilograms of their body mass comes from fat? 

36) A chocolate cake normal recipe contains a mass of 500 g. A special recipe recommends adding 10% more chocolate, what is its new mass in grams?

37) A person weighs 70 kg and 16% of the body mass is found to be body fat. What is the mass of the fat in kilograms?

38) A bag of fertilizer contains 20% of nitrogen, which is 6 lb. What is the packaging of the fertilizer in lb?

39) A student works two part-time jobs and received a 12% raise from one job. This raise is equivalent to overall 4% increase in the total income. If there was a 4% raise from the other job, what is the total increase of the income in percent?
A) 6%
B) 7%
C) 8%
D) 9%
E) 10%
Solving Equations
40) Given the equation, y = mx + b, rearrange to solve for m
A) m = (y/x) - b 
B) m = (y – b)/x
C) m = (y + b)/x
D) m = y/(m + b)

41) What is the correct value for x in the following equation: 3x - (-6) = 18?
A) 9
B) 4
C) 8
D) 6
E) 12

42) Assume that a lethal dose of alcohol is 8.0 g of alcohol per 1 kg of body weight. An unconscious adult weighing 60.0 kg is brought into the emergency room after ingesting 400.0 g of alcohol. Did this person consume a lethal dose, true or false?
A) True 
B) False

43) The ideal gas law summarized by the equation: PV = nRT, can be used to calculate the volume of oxygen available in cylinders needed to be transferred for ventilated patients. Solve the ideal gas law for the volume V.
A) V = P/nRT
B) V = Pn/RT
C) V = nRT/P
D) V = RT/nP

44) Solve the following equation for T1.  
[image: ]
45) Solve the following equation for V. 
[image: ]
46) Solve the following for c.
2c + 9 = c + 14	

47) Solve each of the following equations for m:
A) heat = m*∆T*SH

B) [image: ] 

48) A number is three times the difference between twenty and the number. What is the number?

49) Given that a = 1/b +2. What is b in terms of a?
A) 1/a +2
B) 1/(2-a)
C) 1/a - 2
D) 1/(a+2)
E) 1/(a-2)

50) How many pills of antibiotics are prescribed if a patient needs to take three pills every other day for 20 days?

51) If (x-1)/3 = y and y = 2, what is the value of x?

52) h = 3.0 a + 28.2
A pediatrician uses the model above to estimate the height h of a girl, in inches, in terms of the girl’s age a, in years. Based on the model, what is the estimated height of a 2-year-old girl?

53) The number of nurses that joined the Gwinnett Medical Center between 2016 and 2020 is twice the number of nurses that joined the Center between 2010 and 2015. If 150 nurses joined the Center between 2016 and 2020 and x nurses joined between 2010 and 2015, which of the following equation is true?
A) 150x = 2
B) 2x = 150
C) x/2 = 150
D) x + 150 = 2

54) Write each of the following in correct scientific notation:
A) 750,000 
B) 0.0032
Interpreting graphs
55) Based on the graph below, the volume of a balloon at a temperature of 280 K would be ___L.
[image: ]

56) The causes of the death (2,189,933 annually) in the US as compiled by the CDC are described in the graph below. Identify the most significant cause of death annually.
[image: ]
A) Medical Error
B) Suicide
C) Heart Disease
D) Stroke
E) Diabetes


Chapter 2 - Units and Measurements 
Types of Units
1) Match the most appropriate units for each of the examples below:
	The amount of acetaminophen in a tablet of Tylenol: __________
	A) L

	2) 
	A) kg

	The volume of an oral suspension of dextromethorphan (cough suppressant) to administer to a patient: __________
	B) m

	3) 
	A) mL

	The length of a suture needle: ___________
	B) mg

	4) 
	A) cm



5) Match the most appropriate metric units and its symbol  
	Prefix
	Symbol

	mega
	M

	kilo
	k

	micro
	μ

	nano
	n

	femto
	f

	pico
	p



6) Match the most appropriate metric units and its value in scientific notation 
	Prefix
	Scientific Notation

	mega
	106

	kilo
	103

	micro
	10-6

	nano
	10-9

	femto
	10-15

	pico
	10-12



7) A measurement always has a number and a unit. Select all that apply for the units of pressure
A) mL
B) lbs
C) s
D) psi
E) atm
F) mmHg
G) g
H) cm3
I) L

8) A measurement always has a number and a unit. Select all that apply for the units of volume
A) mL
B) lbs
C) s
D) psi
E) atm
F) mmHg
G) g
H) cm3
I) L

9) A measurement always has a number and a unit. Select all that apply for the units of mass
A) mL
B) lbs
C) s
D) psi
E) atm
F) mmHg
G) g
H) cm3
I) L

10) A vehicle is moving at 65 mi/hr. Which of the following is the correct equality we could write from this speed to convert between miles and hours?
A) 65 miles = 65 hours
B) 65 miles = 1 hour
C) 1 hour = 60 miles
D) 1 hour = 1 mile 

11) How long will it take a vehicle traveling at 65 mi/hr to travel 185 miles?

12) A medicine has a dosage of 7.2 mg/kg. Which of the following is the correct equality we could write from this dosage to convert between milligrams of medicine and kilograms of body mass?
A) 7.2 mg = 1 kg
B) 7.2 mg = 7.2 kg
C) 1 mg = 7.2 kg
D) 1 mg = 1 kg

13) A certain solution has a density of 1.05 mg/mL. Which of the following is the correct equality we could write from this density to convert between milligrams and milliliters? 
A) 1.05 mg = 1.05 mL
B) 1 mg = 1.05 mL
C) 1.05 mg = 1 mL
D) 1 mg = 1mL

14) A medicine has a dosage of 7.2 mg/kg. How many milligrams of this medicine should be given to a 12.2 kg toddler?

15) A certain solution has a density of 1.05 mg/mL. What is the volume of 122 mg of the solution? 

16) [bookmark: _Hlk78360456]Match the following measured quantities with the type of measurements to which it refers:
A) 37.0 °C = temperature
B) 1 cm3 = volume
C) 60.0 kg = mass
D) 1.3 m = length
E) 44,444 s = time
Measured numbers and significant figures
17) Indicate the correct number of significant figures in each of the following numbers:
A) 0.0062		
B) 2.70 		
C) 43300		
D) 154.6		
E) -13796		

18) Identify each of the following as a measured or exact number
A) The Pfizer-BioNTech COVID-19 vaccine is stored at –80 °C.
B) There are 7 nurses on the ICU floor at Eastside Medical
C) The 2018 soccer world cup winner team France featured 18 players of African descent
D) GGC now seats on what was once 261 acres of rolling terrain

19) A balance measures mass to 0.001 g. If you determine the mass of an object that weighs about 41 g, what mass would you record in your lab notebook?
A) 41 g
B) 41.0 g
C) 41.08 g
D) 41.056 g
E) 41.0075 g

20) What is the volume of water measured from the cylinder below?
[image: ]
A) 5.45 mL
B) 5.457 mL
C) 5 mL
D) 5.4 mL

21) Read the following measurement to the correct number of significant figures
[image: ]
A) 3 cm
B) 3.86 cm
C) 3.80 cm
D) 3.8 cm
E) 3.7 cm

22) How many significant figures are in the measurement of the mass of an object?
A) 1
B) 2
C) 3
D) 4

23) For each of the following, indicate whether we have an exact number or a measured quantity. Answer by stating Exact or Measured.
A) 11 girls
B) 6.345 gm
C) 1 hour = 60 minutes
D) 3.0 x 108 m

24) What is the volume of liquid measured from the cylinder below?
[image: Experiment #1 – Measurements]
A) 50 mL
B) 50.5 mL
C) 55.5 mL
D) 56.0 mL
E) 60 mL

25) Round the following measurements to three (3) significant figures.
A) 1.2954 in		_______________________________________
B) 16,275 cm		_______________________________________
C) 0.003400 s		_______________________________________

26) Determine how many significant figures for each of the following numbers.
A) A) 1,869.000 s		________s.f.
B) B) 003005750 J	________s.f.
C) C) 0.004070 lb		________s.f.

27) Represent the following measurements in scientific notation and ROUND to the correct number of significant figures
A) 2,500,760.0054 ft (to four significant figures) _______________________________________
B) 0.008976100 dm (to two significant figures)  _______________________________________

28) Represent the following measurements in scientific notation and ROUND to the correct number of significant figures
A) 25.66 cm3 (to two significant figures) _____________________________________
B) 1.00056 (to five significant figures) _______________________________________
Significant Figures in Calculations
29) [bookmark: _Hlk78449266]Perform the calculation: 3.167 + 4 to the correct number of significant figures: 
A) 6.57
B) 6.6
C) 7
D) 7.57
E) 7.6

30) Perform the calculation to the correct number of significant figures.  (8.01-7.50) /(3.002)
A)  0.17
B) 0.170
C) 0.1698867
D) 0.1700

31) Write the answer to the following problem with the correct number of significant figures:
32.0 * 0.0344 * 110.0 / (12.5 * 0.900) = 

32) The correct answer for the addition of 6.5 g + 2.16 g + 1.411 g + 3 g is
A) 14.071 g
B) 14 g
C) 14.0 g
D) 10 g
E) 14.1 g

33) Estimate the volume of the object to the correct number of significant figures
[image: ]
A) 45 cm
B) 45 cm3
C) 50 cm3
D) 45.00 cm3
E) 45.0 cm3	

34) Which of the following statements is correct? In a calculation that involves addition and subtraction
A) the final answer should have the same number of significant figures as the measurement with the fewest significant figures
B) the final answer should have the same number of significant figures as the measurement with the most significant figures
C) the final answer should have the same number of significant figures as the measurement with the fewest decimal places
D) the final answer should have the same number of significant figures as the measurement with the most decimal places
E) the final answer should have the same decimal places as the measurement with the most decimal places
F) the final answer should have the same decimal places as the measurement with the fewest decimal places

35) Which of the following statements is correct? In a calculation that involves multiplication and division
A) the final answer should have the same number of significant figures as the measurement with the fewest significant figures
B) the final answer should have the same number of significant figures as the measurement with the most significant figures
C) the final answer should have the same number of significant figures as the measurement with the fewest decimal places
D) the final answer should have the same number of significant figures as the measurement with the most decimal places
E) the final answer should have the same decimal places as the measurement with the most decimal places
F) the final answer should have the same decimal places as the measurement with the fewest decimal places

36) Perform the following calculations to the correct number of significant figures.
A) (9.43 x 102) / (8.1 x 10-4) = __________
B) (249.362 + 41) / 63.498 = __________
C) (433.621 - 333.9) × 11.900 = __________
Prefixes and equalities
37) Which of the following values is the same as 400.0 mm?
A) 4.000 m
B) 4.000 * 10^-4 km 
C) 4.000 * 10^6 nm
D) 4.000 * 10^6 μm
E) 4.0 * 10^3 cm

38) During a work at the GGC gym you set the treadmill at a pace of 55.0 m/min. Generate a useful conversion factor or equality from this information. Select all that apply
A) 60 min = 55.0 m
B) 55.0 m = 1 min
C) 1 min = 60 m
D) 60 s = 1 min
E) 55 min = 1 m

39) Identify the name (prefix + unit) that can be used to represent each measurement
A) 1 x 10-6 g: __________
B) 1000 g: __________
C) 0.01 g: __________

40) Which of the following is a larger volume: 2.50 mL or 2.50 µL?  __________

41) [bookmark: _Hlk78450235]Which of the following is a larger volume: 4.21 L or 4.21 nL?  __________

42) Fill in the blanks with the missing measurements:
A) A)15.0 km = ___________ cm = ___________ miles
B) B) 8.5 lbs = ___________ kg = ___________ g
C) C) 6.5 lbs = ___________ kg = ___________ g

Writing Conversion factors 
43) You are asked to administer a daily IV drip of 45.0 mL of ceftriaxone for meningitis for a 5-yr-old weighing 18.0 kg. The IV solution has a concentration of 40.0 mg/mL. What would be the calculated dose per day in mg/kg? 
A) 16.0
B) 20.3
C) 100.
D) 60.0
E) 50.0

44) If your goal is to convert 121 lb to kilograms, what is the correct conversion factor to use? Note that 1 kg = 2.20 lb.
A) 1kg/2.20lb
B) 2.20lb/1kg
C) 121lb/1kg
D) 1kg/121lb
Problem solving 
45) The number 420 001 000 expressed correctly using scientific notation is:
A) 4.2 * 10^8
B) 4.2 * 10^6
C) 420001 * 10^3
D) 4.20001 * 10^8
E) 4.20 * 10^7

46) Ganciclovir is used to treat cytomegalovirus, a deadly viral infection common in immunocompromised patients. The doctor places an order for a dose of 2.5 mg/kg of body weight. What dose will the nurse administer for a 141 lb patient?
A) 160 mg
B) 56.4 mg
C) 352 mg
D) 124 mg

47) A nurse practitioner places an order for a heparin infusion to start at 18 units/kg*hour. The patient's weight is 85 kg, and the heparin infusion comes in bags described by label below. Use the information provided to calculate the rate of infusion (mL/hour).
[image: ]
A) 1.5 mL/hour
B) 2.3 mL/hour
C) 0.15 mL/hour
D) 0.18 mL/hour

48) A nurse notes a patient’s IV pump is set at 12 mL/hr. The IV bag holds 20 units of Pitocin mixed in 500. mL of Lactated Ringers. How many mu/min is the patient receiving. Note mu is milliunits.
A) 8 mu/min
B) 12 mu/min
C) 6 mu/min
D) 0.48 mu/min
E) 48 mu/min

49) Begin a Pitocin infusion at 5.0 mu/min via IV pump for labor induction. On hand is Pitocin 40. units in 1000 mL Lactated Ringers. How many mL/hr will the IV run?
A) 7.5 mL/hr	
B) 15 mL/hr
C) 0.25 mL/hr
D) 5.0 mL/hr

50) A jar of peanut butter contains 130 mg of potassium per serving.  If the jar contains 15 servings, how many grams of potassium are in the entire jar? __________

51) The maximum allowed daily dosage of Imitrex is 0.200 g. If tablets contain 25 mg, how many tablets are able to be ingested in a day? __________

52) A Chemistry student had a cold and took 2.5 teaspoons (tsp) of cough syrup. If the syrup had a density of 0.950 g/mL and there is 5.0 mL in 1 tsp, what was the mass, in grams, of the cough syrup? __________

53) The prescribed dose of ferrous sulfate solution for a toddler is 2.5 mL taken twice a day. If the ferrous sulfate concentration is 220mg/5mL, how many milligrams (mg) is the toddler taking per day? __________

54) A dose of aspirin of 5.0 mg per kilogram of body weight has been prescribed to reduce the fever of an infant weighing 8.5 pound.  (1 kg = 2.20 lb ). The number of milligrams of aspirin that should be administered is __________                                                                                                                                                                     [image: A picture containing text

Description automatically generated]

55) A doctor's order is 0.134 g of ampicillin.  The liquid suspension on hand contains 240 mg/5.0 mL. How many milliliters of the suspension are required? __________                                                                                                                                                                            [image: A picture containing text, food

Description automatically generated]

56) How many milliliters (mL) are equivalent to 10.0 deciliters (dL)?
A) 0.1
B) 1
C) 10
D) 100
E) 1000
Density
57) Mercury has a density of 13.5 g/mL. What would be the volume of 50.0 g of mercury in mL?
A) 3.70 mL
B) 0.270 mL 
C) 2.70 mL
D) 675 mL
E) None of the above
[bookmark: _Hlk78451137]
58) Platinum alloys are used for several medical applications associated with coronary artery disease due to chemical inertness, durability and electrical conductivity.  The range of platinum alloy devices extends from 0.0254 mm to 3.175 mm.  Convert the high end of this range, 3.175 mm, to inches.  (1 inch = 2.54 cm) __________

59) Use the information below to identify the metal that is weighed and submerged in water
[image: ]
A) Rhenium
B) Copper
C) Gold
D) Lead

60) Use the PhET density simulation link and determine the mass, volume and density of the Gold
A) Mass (40.53 g), Volume (2.1 mL), density(19 g/mL)
B) Mass (40.53 g), Volume (2.340 mL), density(19 g/mL)
C) Mass (35.53 g), Volume (2.1 mL), density(19 g/mL)
D) Mass (40.53 g), Volume (2.1 mL), density(19.208 g/mL)

61) The specific gravity of household bleach is 1.168. What is the mass, in grams, of 750 mL of bleach? __________

62) Determine the volume of an object that has a mass of 455.6 g and a density of 19.3 g/cm3.

63) If an object has a density of 8.65 g/cm3, what is its density in units of kg/m3?

64) Determine the volume of an object that has a mass of 44.3 g and a density of 10.55 g/mL

65) What apparatus do you use to determine density of irregular shape of gold?
A) meter stick and balance
B) volumetric flask and Bunsen burner
C) graduate cylinder and balance
D) beaker and desiccator 

66) Which one has the highest density?
A) Ice 0.92 g/mL	
B) Sugar 1.59 g/mL	
C) Bone 1.80 g/mL 
D) CO2 1.96 g/L


Chapter 3 – Energy and Matter 
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
[bookmark: _Hlk78452630]
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.


Chapter 4 – Atoms and Elements 
Elements & Symbols
1) The following trace elements have been found to be crucial to the functions of the body. Indicate each as a metal, a nonmetal, or a metalloid
A) Zinc
B) Cobalt
C) Manganese
D) Iodine

2) The elemental symbols for calcium, silver, and lead, in that order, are:
A) C, Si, Le
B) C, S, L
C) Ca, Ag, L
D) Ca, Ag, Pb
E) Ca, Si, Pb

3) Which of the following has a wrong name for the symbol of an element?
A) H – hydrogen
B) C – carbon
C) Co – copper
D) K – potassium
The Periodic Table & The Atom
4) Identify each of the following as describing either a proton (P), electron (E), or neutron (N).
A) Has the same relative mass as a neutron ____.
B) Found outside of the nucleus of an atom ____.
C) Has no charge ____.
D) Found inside the nucleus of an atom with the proton ____.
E) Has a positive charge ____.
F) Has a negative charge ____.
[bookmark: _Hlk78453428]
5) Identify the element symbol described by each of the following groups and periods:
A) Group 3A, Period 2 = B
B) Group 2A, Period 3 = Mg
C) Group 4A, Period 2 = C

6) Identify the element symbol described by each of the following groups and periods:
A) Group 6A, Period 2 = O
B) Group 5A, Period 6 = Bi
C) Group 1A, Period 2 = Li

7) Identify the element described by each of the following groups and periods:
A) Group 7A, Period 5
B) Group 3A, Period 3
C) Group 5A, Period 4

8) [bookmark: _Hlk78453038](Multiple select) Which of the following elements below can be classified as metalloids?
A) Sodium
B) Chlorine
C) Silicon
D) Iron
E) Carbon
F) Sulfur
G) Arsenic

9) (Multiple select) Which of the following elements below can be classified as metals?
A) Sodium
B) Chlorine
C) Phosphorus
D) Iron
E) Carbon
F) Sulfur
G) Selenium

10) (Multiple select) Which of the elements in the list below can be classified as nonmetals?
A) sodium
B) chlorine	
C) silicon 	
D) iron	
E) carbon
F) sulfur
G) arsenic

11) Provide the name and symbol of an element in Group 3A (13), Period 3.

12) Provide the name and symbol of a metalloid in Period 2. 
Atomic Number & Mass Number
13) Zinc is an essential micromineral that supports metabolic reactions in cells. If its mass number 66, how many neutrons does it have? The atomic number for zinc is 30.

14) Zinc is an essential micromineral that supports DNA synthesis, bone growth, and fortifies the immune system. Determine its mass number if there are 38 neutrons in its nucleus. The atomic number for zinc is 30.

15) What does the 11 represent?
[image: ]
A) Atomic mass
B) Number of protons
C) Number of neutrons
D) Chemical Symbol
E) Element Name

16) What element does this Bohr model of the atom represent? You can use the build atom PhET simulation to practice counting subatomic particles
[image: ]
A) Lithium
B) Sodium
C) Beryllium
D) Helium
E) Aluminum

17) Fill blank: For the following atom, give the number of electrons, protons and neutrons. You can use the build atom PhET simulation to practice counting subatomic particles
[image: ]
A) Protons:
B) Electrons:
C) Neutrons	

18) The component of the atom that uniquely defines the atoms of different elements is the:
A) Proton
B) Electron
C) Neutron
D) Muon
E) Positron

19) Fill in the missing information in the table below.
	Element Symbol
	Element Name
	Part of Periodic Table
	Preferred Charge
	Atomic Number

	K
	
	
	
	

	
	
	Halogen
	
	17

	Cu
	
	
	
	


Isotopes & Atomic Mass
20) Calcium is a major component of human bones. In the absence of Calcium which of the following isotopes will be a great replacement (added to periodic trends) 
A) Americium-241
B) Cobalt-60
C) Sodium-27
D) Strontium-87

21) Radium-223 dichloride (also called Xofigo) with a half-life of 11.4 days has been approved by the FDA to treat metastatic prostate and bone cancers. Why is the Radium isotope a good choice? (added to periodic trends)
A) It is a heavy metal and will move slower through bone
B) It is like calcium and so will be easily absorbed by bones
C) It is an alkali metal and thus very reactive
D) It is a transition metal and can produces plenty of light

22) True or False, the isotope Cu-65 is comprised of 29 protons, 29 electrons, and 65 neutrons.  
A) True
B) False

23) Element X has 3 isotopes with the following Mass (amu) and Abundance (%) values:
Mass (amu)	Abundance (%)
23.99		78.70
24.99		10.13
25.98 		11.17
After calculating the atomic mass, the element X is determined to be:
A) Ca
B) O
C) Ne
D) Na
E) None are the correct answer

24) The average atomic mass of chlorine (Cl) is 35.45 amu and can be obtained using an instrument called a mass spectrometer. Which of the following mass spectra could correspond to an average sample of Cl?
A) [image: ]

B) [image: ]

C) [image: ]

D) [image: ]

25) A neutral atom of uranium (U) has a mass number of 235.  
A) How many protons are in the nucleus?
B) How many neutrons are in the nucleus?
C) How many electrons are in the atom?

26) Magnesium has three naturally occurring isotopes with the natural abundance of each isotope as a percentage of the total written in parentheses: magnesium-24 (78.70%), magnesium-25 (10.13%), and magnesium-26 (11.17%). 
A) Which isotope of magnesium is the most abundant on earth?
B) Which isotope of magnesium has the least number of neutrons?
C) Referring to the periodic table, what is the atomic number of magnesium?

27) Oxygen has four naturally occurring isotopes. The table below shows these isotopes, their masses, and natural abundance.
	Isotope
	Mass (amu)
	Abundance (%)

	Oxygen-16
	15.995
	99.76

	Oxygen-17
	16.999
	0.04

	Oxygen-18
	17.999
	0.2


A) Calculate the atomic mass of oxygen
B) Which isotope of oxygen has the greatest number of neutrons?
C) Which isotope of oxygen is the least abundant in the air we breathe?
Electron Energy Level
28) The fourth shell can have a total of __ subshells, and can hold a maximum of __ electrons.
A)  4, 8
B) 4, 16
C) 4, 32
D) 3, 18
E) 3, 32
[bookmark: _Hlk78454269]
29) Which trend below reflects the correct trend between energy and frequency?
A) Increase energy, increase frequency
B) Increase energy, decrease frequency
C) Decrease energy, increase frequency
D) Increase energy, no effect on frequency

30) How does the energy of X-rays compare to the energy of microwaves?
A) Higher
B) Lower
C) Same

31) How does the energy of microwaves compare to the energy of ultraviolet radiation?
A) Higher 
B) Lower
C) Same

32) How does the energy of visible light compare to the energy of infrared radiation?
A) Higher 
B) Lower
C) Same

33) How does the energy for radio waves compare to the energy of gamma rays?
A) Higher
B) Lower
C) Same

34) Which color of visible light has the highest energy?
A) Red
B) Orange
C) Yellow
D) Blue
E) Violet

35) Determine the group and period of the elements with the following electron configurations:
A) 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 	Group = ________	Period = ________

B) [Xe] 6s2 	Group = ________	Period = ________

C) [Ar] 4s2 3d10 4p3	Group = ________	Period = ________

36) Indicate the number and type of orbitals in 2p sublevel. 

37) Indicate the number and type of orbitals in n=2 energy level. 

38) What is the maximum number of electrons in n=2 level? 

39) Indicate the number and type of orbitals in 3d sublevel.

40) What is the maximum number of electrons in 3p sublevel? 

41) What is the maximum number of electrons in n=3 level?
Electron Configurations 
42) Which of the following Lewis dot symbols is incorrect? Please select your answer by typing only the capital letter A, B, C, D, or E, in the space below. Do not type any periods or spaces, only the letter, or your answer will be graded as incorrect.
[image: ]
Answer: _____
43) Which of the following is a correct electron configuration for Yttrium (Y)?
A) 1s22s22p63s23p64s23d104p65s24d2
B) 1s22s22p63s23p64s24d104p65s25d1 
C) 1s22s22p63s23p84s23d104p65s24d1
D) 1s22s22p63s23p64s23d104p65s24d1
E) 1s22s22p63s23p64s23d104p65s3

44) Matching: Use the following electronic configurations to answer these questions
A) 1s2 2s2 2p6 3s2 3p5
B) 1s2 2s2 2p6 3s2 3p6 3d10 4s2
C) 1s2 2s2 2p6 3s2 3p6 3d3 4s2
D) 1s2 2s2 2p6 2d10 3s2 3p6 3d3 4s2
a) An impossible electron configuration ______.
b) The ground state electron configuration of a common halogen found in salt ______.
c) The ground state electron configuration of an alkali earth metals that strengthens bones ______.
d) The ground state electron configuration for the atoms of a transition element ______.

45) Use the sublevel blocks on the periodic table to write the electron configuration for arsenic.

46) What is the electronic configuration of sulfur?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

47) What is the electronic configuration of phosphorus?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23p3	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

48) What is the electronic configuration of calcium?
A) 1s22s22p63s23p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p63s23p64s2

49) What is the electronic configuration of argon?
A) 1s22s23p64s24p6	
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p6
D) 1s22s22p43s23p6

50) What is the electronic configuration of potassium?
A) 1s22s22p63s23p64s1
B) 1s22s22p63s23d4	 
C) 1s22s22p63s23p4
D) 1s22s22p43s23p6

51) Write the electron configurations for the following elements (unabbreviated and abbreviated)
A) Phosphorous (unabbreviated)	_____________________________________________________________
B) Phosphorous (abbreviated)	_____________________________________________________________

C) Iodine (unabbreviated)	_____________________________________________________________
D) Iodine (abbreviated)	_____________________________________________________________

E) Fe2+ (unabbreviated)	_____________________________________________________________
F) Fe2+ (abbreviated)	_____________________________________________________________

G) P3- (unabbreviated)	_____________________________________________________________
H) P3- (abbreviated)	_____________________________________________________________
	
52) Choose one of the above and draw the orbital diagram for that element’s electrons.

53) Determine whether the following are valid. Explain why, if not valid.
A) 1s2 2s2 2p6 3s2 3p6 4s2 4p6 4d5
B) [Ra] 7s2 5f8


Periodic Trends
54) Using your knowledge of periodic trends and the data in the table below, determine the most probable values of the atomic radius and the first ionization energy of Rb
	Element
	Atomic Radius
	First Ionization Energy

	Strontium 
	215 pm
	549.5 kJ/mol

	Rubidium 
	
	


A) 250 pm, 403 kJ/mol
B) 250 pm, 603 kJ/mol
C) 154 pm, 403 kJ/mol
D) 154 pm, 603 kJ/mol

55) Rank the following in order of increasing atomic size (smallest to largest).
A) Nb
B) Zn
C) Mo
D) Kr
E) Rb

56) Given the elements C, O, F, and Si.
A) which is the largest atom?
B) which has the highest ionization energy?

57) Given the elements Li, O, N, Mg, Ca
A) Arrange them in order of increasing ionization energy 
B) Arrange them in order of increasing metallic character 
C) Which element has the highest energy level?
D) Which element has the highest atomic radius?
Isotopes & Atomic Mass
58) Fill in the missing information in the table below.
	ISOTOPE
	Number of Protons
	Number of Electrons
	Number of Neutrons

	
	
	
	

	
	17
	18
	18

	Fe2+
	
	
	24



59)  Calculate the average atomic mass for the following element:
	ISOTOPE
	MASS
	PERCENTAGE OF ABUNDANCE

	??-10
	10.013 amu
	19.8 %

	??-11
	11.009 amu
	80.2 %


What is this element? _______________________________________



Chapter 5 – Nuclear Chemistry 
Types of Radiation
1) Write the symbol for each of the following types of radiation
A) Beta particle:	__________
B) Alpha particle:	__________
C) Gamma ray:	__________
D) Neutron:	__________

2) The type of radiation represented by the symbol  is:
A) α particle
B) β- particle
C) β+ particle
D) γ ray
E) Heat ray

3) Identify the list with correct names of these particles or radiation types in the order listed: 
A) proton, alpha particle, beta particle, gamma ray
B) alpha particle, neutron, gamma ray, β- particle
C) alpha particle, beta particle, gamma ray, positron
D) heat ray, alpha particle, beta particle, gamma ray

4) Which of the following statements about radiation is incorrect?
A) Both positrons and electrons have mass values of zero
B) Alpha particles have the shallowest tissue depth of the particles
C) Radioactive isotopes have stable nuclei
D) Gamma can travel farther than Alpha and Beta particles
E) Bruce Banner became the Hulk after being exposed to Gamma rays

5) Which of the following statements is true when a radioactive element undergoes beta decay?
A) The mass number of the new element stays the same, and the atomic number is decreased by 1.
B) The mass number of the new element stays the same, and the atomic number is increased by 1.
C) The mass number of the new element is decreased by 4, and the atomic number is decreased by 2.
D) The mass number of the new element stays the same, and the atomic number also stays the same.

6) [bookmark: _Hlk78454672](Matching) Match the following types of radiation with their appropriate symbol: β, γ, n, β+, α, p.
A) Alpha particle = 
B) Beta particle = 
C) Positron = 
D) Gamma ray = 
E) Proton = 
F) Neutron = 

7) [bookmark: _Hlk78455004]What is the minimum required radiation protection for gamma radiation?
A) Lab coats
B) Nitrile gloves
C) Paper
D) Thick concrete

8) What is the minimum required radiation protection for beta particles?
A) Thick concrete
B) Paper
C) Lead
D) Lab coats

9) What is the minimum required radiation protection for alpha particles?
A) Lead 
B) Paper
C) Lab coats
D) Heavy clothing

10) An alpha particle has two protons and four neutrons
A) True
B) False

11) An alpha particle has two protons and two neutrons
A) True
B) False

12) Identify and write the symbol for each of the following types of radiation:
A) contains two protons and two neutrons
B) has a mass number of 0 and a -1 charge
Nuclear Reactions
13) Yttrium-90 is a radioisotope used to treat liver cancer. Identify the missing part of the nuclear equation shown below for the decay of Yttrium-90.


A) 
B) 
C) 
D) 
E) 

14) What is the radioactive particle released in the following nuclear equation?
[image: ]
A) Alpha particle
B) Beta particle
C) Gamma ray
D) Proton
E) Neutron

15) Americium-241 is a radioisotope used in smoke detectors. The isotope produces an electrical current that is disrupted by smoke, triggering an alarm. Identify the missing part of the nuclear equation shown below for the decay of Americium-241.

A) 
B) 
C) 
D) 
E) 

16) What radioactive isotope is produced when a neutron bombards Cobalt-59 and releases an alpha particle? Manganese-56What radioactive isotope is produced when a neutron bombards Cobalt-59 and releases an alpha particle? 

17) Thorium-234 can be produced from the alpha decay of a heavier radioisotope, identify this heavier radioisotope.

18) Cerium-141 is a radioisotope used to assess blood flow through the heart
A) what new radioisotope is produced when cerium-141 undergoes beta decay? 
B) what new radioisotope is produced assuming that cerium-141 undergoes alpha decay? 

19) The U.S. Environmental Protection Agency (EPA) estimates that radon (Rn) causes about 20,000 lung cancer deaths in one year. What is the recommended maximum value of radiation that the level of Rn should not exceed? Provide a relevant unit as well. 

20) Determine the symbol of the new nucleus and complete the nuclear equation

A) 

B) 

C) 

D) 

E) 
Radiation Measurements
21) [bookmark: _Hlk78455491]Which of the following is not a unit used to measure radiation?
A) Millirem (mrem)
B) Radiation absorbed dose (rad) 
C) Marie (Ma)
D) Curie (Ci)
E) Becquerel (Bq)

22) The isotope shown below is used for diagnostic imaging of the thyroid.  If 80.0 mg of this isotope were prepared at 4:00 AM on Monday, how many mg remain at 6:00 AM on the following day (Tuesday)?

[image: Chart, bar chart
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A) 80 mg
B) 40 mg
C) 20 mg
D) 10 mg
E) 15 mg
F) 26 mg

23) A technician in a nuclear laboratory was accidentally exposed to 5 mGy of radiation.  How much was this technician exposed to in rad?

24) Estimate the amount of radiation absorbed by a 75.0 kg patient exposed to ionizing alpha radiation of 2.00 J. (1 rad = 0.01 J/kg)
A) 2.67 rad
B) 150 rad
C) 0.375 rad
D) 3750 rad

25) Which, if any, of the following statements about a Geiger counter is incorrect:
A) Uses ions from radiation to create an electrical signal as a means of detection
B) Detects gamma rays
C) Detects beta particles
D) All of the statements are correct

26) Two scientists John and Silas work under radiation susceptible condition. John works with up to 12 rad radiation and Silas works with up to 72 mGy radiation. Who works under more dangerous conditions? Note that 1 Gy = 100 rad.

27) The U.S. Food and Drug Administration (FDA) has approved the use of 0.3 to 1 kGy of radiation produced by cobalt-60 or cesium-137 for the treatment of foods. Which type nuclear reaction is used for this treatment?
A) Alpha decay
B) Beta decay
C) Positron emission
D) Gamma emission		
Half-life of a Radioisotope
28) The longer the half-life of a radioactive isotope, the                      dangerous it is.
A) More
B) Less

29) A chemistry student at GGC synthesized a new sulfonamide (S7) drug to help treat malaria. Using a spectrophotometer, the student observed that S7 converts to a colorless molecule in the presence of malaria parasite called Plasmodium falciparum. To study the rate of reaction, the student recorded the absorbance/amount of S7 at a wavelength of 570 nm. The results are summarized in the table below:
	Time (s)
	Absorbance/Amount of S7

	0
	0.80

	5
	0.63

	10
	0.50

	15
	0.40

	20
	0.32

	25
	0.25

	30
	0.20


Determine the half-life of S7:
A) 5 s
B) 10 s
C) 15 s
D) 30 s

30) [bookmark: _Hlk101539835]Arithmetic Question: Radium-223 dichloride (also called Xofigo) with a half-life of 11.4 days has been approved by the FDA to treat metastatic prostate cancer. Indicate the number of half-lives that has elapsed for a sample 34.2 days after application.
 
31) Radioisotope X has a half-life of 4.0 h. Based on the figure below, if the original sample of the radioisotope was 16.00 g, what percentage of the sample would be left after 12.0 hours?
[image: ]
A) 50.0%
B) 25.0%
C) 12.5%
D) 6.25%
E) 3.13%

32) The half-life of Strontium-85 is 65 days. How much of a 80. mg sample is left after 260 days? 

33) 24 g of an unknown radioactive substance decays to 1.5 g after 180 seconds. What is the half-life of this substance?

34) The radioactive decay of Cs-137 is displayed in the plot below.
A) What is the half-life of this radioisotope?	__________ 
B) An ancient lab purchased and stocked 176 g of Cs-137, how many grams were left after 120 years?	__________
C) What percent of the original sample is left after 60 years?	__________
[image: ]
35) The table shown below lists half-lives of some radioisotopes. [image: ]
Which of the following properly describes the difference between the naturally occurring radioisotopes and the medical radioisotopes?
A) Naturally occurring radioisotopes are heavier elements than medical radioisotopes.
B) Naturally occurring radioisotopes have longer half-lives than medical radioisotopes.
C) Only naturally occurring radioisotopes emit alpha particles.
D) Only medical radioisotopes undergo gamma emission.

36) Use the graph below to answer the following questions.
[image: ]
A)  How long is a half-life for carbon-14?

B) If only 25% of the carbon-14 remains, how old is the material containing the carbon-14? 

C) If a sample originally had 120 atoms of carbon-14, how many atoms will remain after 16,110 years?

37) Use the graph below to answer the following questions. Assume one atom produces one count per minute.
[image: ]
A) How many atoms are in the original sample size of this radioisotope?	__________

B) How long is the half-life? 	__________

C) How many atoms are left after 2 half-lives? 	__________

D) Approximately how many days would have to pass for there to be only 2.5 atoms of the sample remaining? 	__________. 	How many half-lives? 	__________

38) The following graph shows the radioactive decay curve for Iodine-131. This radioisotope is used in medicine to help diagnose issues with the thyroid such as cancer and hyperthyroidism. Use the graph to answer the following questions.
[image: ]
A) What percent of the isotope remains after 32 days? 	__________

B) What is the half-life of Iodine-131 in days? 	__________

C) A patient administered 20 mg of iodine-131. How many mg of this radioactive isotope will remain the body after 24 days? 	__________
Medical Applications of Radioactivity
39) Match the type of radiation (alpha, beta and gamma) with each of the following statements:
A) Does not penetrate skin
B) Lead and concrete used for shielding and protection
C) Higher ionizing potential and biological damage

40) Ionization radiation usually affects molecules in human cells like:
A) DNA
B) glucose
C) water
D) lipids

41) Which of the following radioisotopes will not be commonly used in the medical field?
A) Radium-226 (half-life = 1600 years)
B) Chromium-51 (half-life = 28 days)
C) Iodine-131 (half-life = 8.0 days)
D) Technetium-99m (half-life = 6.0 hours)

42) Fluorine-18 used in PET scans has a half-life of 110 min. If a 100.0 mg sample of the radioisotope is shipped at 8:00am, and the scan requires a minimum of 12.5 mg, what is the latest arrival time possible?
A) 2:00pm
B) 1:30pm
C) 1:00pm
D) 12:30pm
E) 12:00pm

43) The following picture shows the penetrating power of radiation.
A) Which radiation (alpha, beta, or gamma) is most dangerous upon human exposure?
B) Which radiation (alpha, beta, or gamma) is most energetic?

[image: ]
44) Radiologists, in some cases, use bismuth-213 to treat cancer wherein its decay produces a high energy alpha particle that destroys cancer cells. What daughter radioisotope is produced when bismuth-213 undergoes decay? Thallium-209
Nuclear Fission and Fusion
45) View this link to see a simulation of nuclear fission, then answer the question. Identify each process as an example of nuclear fusion or nuclear fission
A) A large nuclei splits into smaller nuclei
B) smaller nuclei combine to form larger ones
C) very high temperatures are attained
D) cooling rods are used to control energy
E) A neutron slams into a heavy nuclei
F) powers the sun and creates huge amounts of energy

46) When 235U is bombarded with a single neutron, the following fission reaction occurs:


Find x, y and z
A) x = 92, y = 0, z = 3
B) x = 93, y = 1, z = 3
C) x = 92, y = 1, z = 3
D) x = 93, y = 0, z = 2

47) Complete the following nuclear reaction equation.


A) 
B) 
C) 
D) 
E) 
Nuclear energy production
48) __________ is the process of combining two light nuclei to form a heavier, more stable nucleus while __________ is the process of splitting a heavy nucleus into two lighter, more stable nuclei. 

49) Current nuclear power plants employ controlled __________ to produce energy.

50) Our sun produces its energy through nuclear __________ of protons to form helium.
[bookmark: _Hlk78455744]
51) Nuclear reactions which occur successively and create a large number of high-energy neutrons are referred to as a __________ __________.


Chapter 6 – Ionic and Molecular Compounds 
Ions: Transfer of Electrons
1) Matching: Identify each of the following as a cation, anion, or neutral atom. You can use the build atom PhET simulation to practice
[image: ]
[bookmark: _Hlk78456145]
2) Matching: Match the following bond feature with the correct type of bond (ionic or covalent):
A) Transfer of electrons 
B) Sharing of electrons 
C) Involves molecules only 
D) Involves ions only 
E) [bookmark: _Hlk78456227]Metals present 

3) The charge of an ion with 13 protons and 11 electrons is?
A) 1+
B) 2+
C) 3+
D) 4+

4) The charge of an ion with 12 protons and 10 electrons is?
A) 1+
B) 2+
C) 3+
D) 4+

5) Which of the following atoms would lose electrons to other atoms when they form ionic bonds (check all that apply)?
A) Mg
B) Cl
C) O
D) Li
E) S

6) Which of the following atoms would form covalent bonds (check all that apply)?
A) Mg
B) Cl
C) O
D) Li
E) S

7) Match the formula and symbol of an ion with each of the following descriptions:
a) 13 protons and 10 electrons: __________
b) 13 protons and 13 electrons: __________
c) 14 protons and 14 electrons: __________
d) 15 protons and 15 electrons: __________
e) 15 protons and 18 electrons: __________ 

8) Fill in each blank with a suitable one word:
A) When an atom gains electron(s) an ion with a _______ charge is formed
B) When an atom loses electron(s) an ion with a _______ charge is formed
C) Elements in group 1A form ions by (losing/gaining) ______ a total of ______ electrons.
D) Elements in group 3A form ions by (losing/gaining) ______ a total of ______ electrons.
E) Elements in group 5A form ions by (losing/gaining) ______ a total of ______ electrons.
F) Elements in group 7A form ions by (losing/gaining) ______ a total of ______ electrons.

9) How many protons and electrons are in each of the following ions?
Sr2+: __________
Cl−: __________
As3+: __________
Ionic Compounds
10) In ionic compounds           lose their valence electrons to form positively charged          .
A) Metals; anions
B) Nonmetals; cations
C) Metals; polyatomic ions
D) Nonmetals; anions
E) Metals; cations

11) Which of the following is the correct formula for the ion that would form between calcium and phosphorous? (Hint: you must first figure out the ionic charge for each).
A) CaP
B) Ca2P
C) Ca3P
D) Ca3P2
E) Ca2P3

12) Lithium carbonate is used in the treatment of bipolar disorder. What is the chemical formula of lithium carbonate?
A) LiCO
B) Li2CO3
C) Li(CO3)2
D) Li2CO	

13) Which of the following is the correct formula for the ion that would form between iron(III) and sulfur? (Hint: you must first figure out the ionic charge for each).
A) FeS
B) Fe3S
C) Fe2S3
D) Fe3S2
E) Fe(III)S2

14) An ionic compound is formed from the interaction of a ______ and ______.

15) Is NH4Cl ionic compound or molecular compound?

16) Although all atoms in NH4Cl are nonmetal, NH4Cl is ionic compound. What is the reason? 

17) Although NH4Cl is an ionic compound, we can find covalent bonds in this compound. How is it possible for covalent bond exist in an ionic compound? 

18) Select all that apply. Which of the following combinations can likely interact to form an ionic compound.
A) Sodium and potassium
B) Lithium and calcium
C) Oxygen and nitrogen
D) Calcium and nitrogen
E) Sodium and oxygen
F) Carbon and chlorine

19) What is the charge of the cation in TiO2?
A) 2+ 		
B) 2-
C) 4+ 		
D) 4-

20) What is the charge of the cation in MnO2?
A) 2+ 		
B) 2-
C) 4+ 		
D) 4-

21) What is the charge of the cation in FeO?
A) 2+ 		
B) 2-		
C) 4+ 		
D) 4-

22) What is the charge of the cation in SrO?
A) 2+ 		
B) 2-		
C) 4+ 		
D) 4-

23) What is the charge of the cation in Fe2O3?
A) 2- 		
B) 2+
C) 3+ 		
D) 3-
Naming, Writing Ionic formulas
24) Consider the elements sulfur and potassium.
A) Identify each as a metal or a nonmetal.
B) State the number of valence electrons for each.
C) State the number of electrons that must be lost or gained for each to achieve an octet.
D) Write the symbol, including its ionic charge, and the name for each ion.

25) Write the symbols for the ions and the correct formula for the ionic compound that would form when each of the following react:
A) calcium and oxygen
B) magnesium and phosphorus

26) Write the name for each of the following compounds:
A) Mn2S3
B) SnF4
C) Cu2O
D) Cr2O3
E) TiO2

27) What is the name of the cation in FeO? __________

28) What is the name of the cation in TiO2? __________

29) The correct formula for a compound comprised of Fe3+ and sulfur is: __________

30) Write chemical formulas for the following compounds:
A) Lithium oxide: __________
B) Zinc bromide: __________
C) Iron (III) sulfide: __________

31) Name the following ionic compounds:
A) MnCl3: __________
B) PbO2: __________
C) KCl: __________

32) Provide a systematic name for each of the following compounds
A) Al2S3: __________
B) CaO: __________
C) Ba3P2: __________
D) NaBr: __________
E) Na3P: __________
F) NH4NO3: __________
G) Ca3(PO4)2: __________
H) Fe2(CO3)3: __________
I) PbO: __________
J) PbO2: __________

33) In some ionic compounds, when a metal can form two or more types of ions, we cannot predict the __________ from the group number. Therefore, a roman numeral that is equal to the __________ is placed in parentheses immediately after the name of the metal, for example, Fe2+ is called iron(II).
Polyatomic Ions
34) Matching: Match the polyatomic formula to its correct name from the list: phosphate, carbonate, sulfate, ammonium, sulfite.
A) : __________
B) : __________
C) : __________
D) : __________
E) : __________

35) Aluminum hydroxide present in antacid is used in Mylanta to treat acid indigestion. Identify the polyatomic ion present in this particular antacid.
A) 
B) 
C) 
D) 
E) None of these

36) The correct name of the compound comprised of Gd3+ and SO32- is:
A) Gold (III) sulfide
B) Gold sulfate
C) Gold (III) sulfite
D) Gadolinium sulfite
E) Gadolinium sulfate

37) Match the following polyatomic ions with their corresponding names
A) OH-
B) NO2-
C) NO3-
D) NH4+
E) CO32-
F) PO43-
G) PO33-
H) SO42-

Phosphite
Carbonate
Phosphate
Sulfate
Hydroxide
Nitrate
Ammonium
Nitrite 

38) Write the formula for a compound containing the following:
A) ammonium ions and phosphate ions   
B) iron (III) ions and bicarbonate ions

39) Name each of the following compounds:
A) Al(OH)3: __________
B) Cu(NO2)2: __________
C) KClO3: __________
D) Co3(PO4)2: __________
E) SrSO3: __________
Naming and Writing Covalent formulas
40) Name the following molecular compounds:
A) NCl3: __________
B) SiBr4: __________ 
C) Br2O: __________
D) S3N2: __________

41) Write the formula for each of the following molecular compounds:
A) iodine pentafluoride: __________
B) carbon diselenide: __________
C) diboron trioxide: __________

42) Write the formula for the molecular compound dinitrogen pentoxide: __________

43) Classify each of the following compounds as ionic or molecular
A) LiH2PO4
B) ClF3
C) Mg(ClO2)
D) NI3
E) Ca(HSO3)2	

44) Name the following compounds
A) CS2: __________
B) PBr3: __________
C) N2O3: __________
D) CCl4: __________
E) N2O: __________
F) SO3: __________

45) Write the formula for each of the following compounds
A) Phosphorus pentachloride
B) Dichlorine oxide
C) Dinitrogen difluoride
D) Sulfur hexafluoride
E) Nitrogen triiodide
F) Silicon tetrachloride

46) Write the formula for each of the following compounds:
A) Phosphorus trichloride
B) Dichlorine Heptoxide
C) Nitrogen Dioxide
D) Xenon Tetrafluoride
E) Sulfur Trioxide
F) Carbon Monoxide
Naming, Writing Ionic, Covalent formulas

	Compound
	Name

	MnSO4
	

	
	Diphosphorous tetraoxide

	
	Nitrous acid

	Al(HCO3)3
	

	Ca3N2
	

	
	Phosphoric acid

	H2S
	

	
	Aluminum oxide

	P2Br8
	

	CaCl2
	

	H2CO3
	

	
	Barium phosphate

	
	Cobalt (II) nitrate

	
	Pentanitrogen heptachloride

	
	Hydrofluoric acid

	
	ammonium phosphide

	
	Titanium (IV) phosphide

	
	Copper (II) nitrate hexahydrate


Molecular Compounds and Lewis Structures
47) [bookmark: _Hlk78456793](Multi select) In the list below, select the elements that do not exist as diatomic molecules:
A) Hydrogen
B) Carbon
C) Nitrogen
D) Oxygen
E) Sulfur
F) Chlorine

48) [bookmark: _Hlk78456946](Multi select) In the list below, select the elements that do exist as diatomic molecules:
A) Iodine
B) Chlorine
C) Phosphorus
D) Hydrogen
E) Bromine
F) Magnesium

49) State the number of valence electrons, bonding pairs, and lone pairs in the following Lewis structure

[image: ]
Valence electrons: __________
Bonding pairs: __________
Lone pairs: __________

50) Benzene is a colorless molecular compound commonly used in the United States and known to cause cancer. Determine the molecular formula of the benzene molecule based on structural formula below: "(black=C, white=H, yellow=S, green=Cl).
[image: ]
A) C3H4O
B) C3H4O6
C) C3H4
D) C6H6

51) How many valence electrons are present in the molecule SCl6?
A) 48
B) 42
C) 118
D) 34
Electronegativity and Bond Polarity
52)   Identify the more polar bond in each pair below. 
A) HF or HCl
B) NO or CO
C) SH or OH
D) CN or NN

53) The most non-polar bond in the molecule shown below is:
[image: ]
A) O-H
B) C-O
C) C-Cl
D) C-Br
E) C-H	

54) What is the trend of electronegativity on a periodic table?
A) Electronegativity decreases from left to right across a period
B) Electronegativity increases from left to right across a period 
C) Electronegativity increases down the group
D) Electronegativity does not vary within a group

55) What is the most electronegative element on the periodic table? __________

56) Which of the following elements are arranged in order of increasing electronegativity from left to right?
A) F, N, O, C
B) Mg, Cl, Si, C
C) Al, P, S, Cl
D) P, Br, O, Cl
Shapes and Polarity of Molecules
57) Below is the structure of acetyl chloride, drawn with bonds and electron dots. Will acetyl chloride dissolve in ethanol a polar solvent?
[image: ]
A) Yes, because acetyl chloride is a non-polar molecule
B) Yes, because acetyl chloride is a polar molecule
C) No because acetyl chloride is a non-polar molecule
D) No because acetyl chloride is an ionic compound

58) Draw the Lewis-dot structures for each of the compounds listed below, then match the specified atom in each structure with the correct electron-group arrangement and molecular shape (please refer to your text for electron-group arrangements and molecular shapes).
Example: For oxygen in H2O, the molecular shape is bent, and the electron-group arrangement is tetrahedral.
	The oxygen atom in H3COH
	Electron-group: __________
Molecular shape: __________

	The boron atom in BCl3
	Electron-group: __________
Molecular shape: __________

	The nitrogen atom in NH3
	Electron-group: __________
Molecular shape: __________

	The carbon atom in CF4
	Electron-group: __________
Molecular shape: __________

	The carbon atom in CO2
	Electron-group: __________
Molecular shape: __________



59) Fill in the blank or Matching: Complete each of the following statements for a molecule of CF4:
A) The number of electron groups around the central atom             . 
B) The electron geometry           . 
C) The number of carbon atoms attached to the central C is:         . 
D) The shape of the molecule is              .

60) Use the molecule polarity simulation to observe the dipoles of HCN and determine which element is the most electronegative
A) H
B) C
C) N

61) Use the molecule polarity simulation to determine whether each of these compounds are polar or non-polar: 
A) CF4: __________
B) HF: __________
C) CH2O: __________
D) H2O: __________
E) CHF3: __________

62) Select the number of electron groups and lone pairs and use VSEPR theory to determine the shape of PF3.
A) 4 electron groups, 1 lone pair, trigonal pyramidal
B) 4 electron groups, 2 lone pairs, bent
C) 3 electron groups, no lone pairs, trigonal planar
D) 3 electron groups, 1 lone pair, bent Select the number of electron groups and lone pairs and use VSEPR theory to determine the shape of PF3.
Attractive Forces in Compounds
63) Match the boiling points (100°C, 1935°C, -34.6°C, 76.72°C)
A) H2O
B) CaCl2
C) Cl2
D) CCl4

64) Rank the following molecules from least (1) to highest (4) in terms of the strength of their intermolecular forces: H2S, H2Te, H2O, H2Se.

65) The shape assumed by biological molecules like proteins is stabilized by intermolecular forces. Review the image of the peptide below and suggest the strongest intermolecular force involved:
[image: ]
A) ionic bonds
B) hydrogen bonds
C) London forces
D) covalent bonds

66) Identify the main type (strongest) of intermolecular forces that are present in liquids of the following compounds: ionic bonds, dipole–dipole, hydrogen bonds, or dispersion forces.
A) NBr3: __________
B) H2O: __________
C) Cl2: __________
D) NaCl: __________

67) Which of the following compounds has the highest boiling point?
A) CCl4
B) H2O
C) NH3
D) CO2

68) Arrange the following intermolecular forces according to their strength from strongest (1) to weakest (3).
	Intermolecular Force
	Strength of Intermolecular Force

	Hydrogen bond
	

	Dispersion forces
	

	Dipole-dipole
	





Chapter 7 – Chemical Reactions and Quantities 
Equations for chemical Reactions

1) When solid iron is exposed to air and moisture, it begins to change color in the process of rusting. Rust (Fe2O3) is the product that forms when solid iron reacts with gaseous oxygen. Write a balanced equation to show the formation of solid rust when solid iron reacts with gaseous oxygen. The following unbalanced equation represents the formation of nitric oxide. Answer the question that follows this equation:


What are the coefficients that correctly balance this equation? List the coefficients in order they should appear in the above equation, separating them with commas.
2) Nitric oxide (NO) is an important gas in health in that it relaxes the inner muscles of blood vessels to minimize high blood pressure. The following unbalanced equation represents the formation of nitric oxide. Answer the question that follows for this equation.
[image: ]
What are the coefficients that correctly balance this equation? List the coefficients in order they should appear in the above equation, separating them with commas.
3) Use the molecular image to classify each of the following as a chemical change or physical change:
A) [image: ]	 

B) [image: ] 

C) [image: ] 

D) [image: ] 

4) In which of the following is a chemical change occurring?
A) Boiling water in a pan
B) Cutting a piece of thread
C) Melting ice in a pitcher of tea
D) Burning paper

5) Why are burning candles and rusting nails examples of chemical changes? Select the multiple reasons below which apply.
A) The composition stays the same
B) The composition changes
C) There are some color changes
D) The temperature also changes
E) The temperature stays same

6) Acetaminophen the active ingredient in Tylenol® is synthesized using the reaction below
C6H7NO + C4H6O3 --> C8H9NO2 + C2H4O2 
Which set of numbers represents the correct coefficients for the balanced equation?
A) 1,1,1,1
B) 1,2,2,3
C) 2,2,2,2
D) 3,4,3,2

7) Antacids (Tums, Maalox, Mylanta) are ingested to relieve heartburn through neutralization reactions of the bases with gastric juice (HCl). Which set of numbers represents the correct coefficients for the neutralization equation when balanced? 
[image: ]
A) 2, 1, 1, 1, 1
B) 1, 2, 2, 1, 1
C) 2, 2, 2, 1, 3
D) 1, 2, 3, 2, 1	

8) Identify the product of the following double replacement reaction: CuCl2(aq) + K2S(aq)  
A) CuK2 & SCl2
B) CuS & KCl
C) CuCl & KS
D) KCu & ClS2

9) Write the balanced chemical equation for the reaction depicted by molecular models (Note: carbon: gray, hydrogen: white and oxygen: red)
[image: ]
A) C2H6O   C2H4 + H2O
B) C2H6O   C2H4 + H2O2
C) 2C2H6O   C2H4 + 2H2O
D) 4C2H6O   C2H4 + 2H2O

10) Balance the following equation.
Cr(s) + S8(aq) → Cr2S3(s)
Which set of numbers represents the correct coefficients for the balanced equation?
A) 1, 1, 1
B) 8, 2, 8
C) 8, 3, 8
D) 16, 2, 8
E) None of the choices are correct

11) During aerobic cellular respiration, glucose molecules (C6H12O6) are combined with the oxygen we breathe. Carbon dioxide and water are released.  Write a balanced chemical reaction for this process. 
Types of Chemical Reactions

12) When magnesium ribbon burns in air, magnesium oxide is produced as show in the equation that follows. What is the classification of this reaction?
2Mg(s) + O2(g)  2MgO(s). 
A) single replacement 	
B) double replacement 
C) decomposition
D) combination

13) When copper wire burns in air, copper(II) oxide is produced as shown in the equation that follows. What is the classification of this reaction?
2Cu(s) + O2(g)  2CuO(s). 
A) single replacement 	
B) double replacement 
C) decomposition
D) combination

14) Below is the reaction of hydrogen peroxide (H2O2), which is catalyzed by the enzyme catalase in biological systems. What is the classification of this reaction?
2H2O2(aq)  2H2O(l) + O2(g). 
A) single replacement 	
B) double replacement
C) decomposition	
D) combination

15) When zinc is added to a blue solution of copper(II) sulfate, the blue color begins fading. What is the classification of this reaction?
Zn(s) + CuSO4(aq)  ZnSO4(aq) + Cu(s). 
A) single replacement 	
B) double replacement 
C) decomposition	
D) combination

16) Hydrochloric acid can be neutralized by treating it with sodium hydroxide according to the equation below. What is the classification of this reaction?
HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l). 
A) single replacement 
B) double replacement 
C) decomposition
D) combination

17) Classify the reaction below:
[image: ]
A) Single replacement
B) Combination
C) Decomposition
D) Double replacement

18) Identify the type of reaction that is occurring: 
Fe2S3(s)  2Fe(s) + 3S(s)
A) Double replacement
B) Single replacement
C) Combination
D) Decomposition
E) Double combination

19) Matching: Classify each of the following as a combination, decomposition, single replacement, double replacement, or combustion reaction. 
	Reaction
	Classification

	H2(g) + Br2(g) → 2HBr(g)
	

	AgNO3(aq) + NaCl(aq) → AgCl(s) + NaNO3(aq)
	

	2H2O2(aq) → 2H2O(l) + O2(g)
	

	CuO(s) + 2HCl(aq) → CuCl2(aq) + H2O(l)
	

	Zn(s) + CuCl2(aq) → Cu(s) + ZnCl2(aq)
	

	C5H8(g) + 7O2(g) → 5CO2(g) + 4H2O(g)
	



20) Matching: Identify each reaction as combination, decomposition, combustion, single replacement, or double replacement. 
A) 3Sr(s) + N2(g)  Sr3N2(s)

B) CH4(g) + 2O2(g)  CO2(g) + 2H2O(g) + energy

C) 2Ag(s) + H2S(aq)  Ag2S(s) + H2(g)

D) AgNO3(aq) + NaCl(aq)  AgCl(s) + NaNO3(aq) 

E) CaCO3(s)  CaO(s) + CO2(g) 
Oxidation-Reduction Reactions
21) The following are important reactions that occur in the cells. Identify each as an oxidation or reduction reaction.
A)  

B)   

C)  

D)  

22) Identify the oxidized and reduced species in the following reaction:  
Ca(s) + Br2(g) → CaBr2(s)
A) CaBr2 is reduced and Br2 is oxidized               
B) Ca is reduced and Br2 is oxidized.
C) Ca is oxidized and Br2 is reduced                  
D) CaBr2 is reduced and Ca is oxidized
E) CaBr2 is oxidized, and Ca is reduced

23) The Lithium-Iodine battery is used in pacemakers to generate small electrical impulses that trigger the heart to beat according to the following equation. Identify the species oxidized.
2Li (s) + I2 (s)  2LiI (aq)
A) Li
B) I2
C) LiI
D) None of these	

24) In the following reactions, identify the reactant that is oxidized, and the reactant that is reduced.
2Li(s) + F2(g) → 2LiF(s)
Cl2(g) + 2KI(aq) → 2KCl(aq) + I2(s)
A) Li is reduced, F is oxidized.
Cl is reduced, I is oxidized
B) Li is oxidized, F is reduced.
Cl is reduced, I is oxidized.
C) Li is oxidized, F is reduced.
Cl is oxidized, I is reduced.
D) Li is reduced, F is oxidized.
Cl is oxidized, I is reduced.
E) Li is oxidized, F is reduced.
K is reduced, I is oxidized.
The Mole
25) Note that Avogadro’s number is 6.02 x 1023. 
A) How many atoms are present in one mole of an element?
B) How many atoms are present in 1.50 moles of Na? 
C) How many atoms are present in 0.750 moles of Al?
D) How many moles are present in 1.51 x 1024 atoms of Ca?
E) How many moles are present in 3.01 x 1024 molecules of O2?

26) We all know that an elephant has a trunk and four legs and therefore a dozen elephants will have 12 trunks and 48 legs. Now put on your chemistry hats and tell me how many trunks and legs are there in 1 mole of elephants?
A) 6.022 x 1023 trunks and 6.022 x 1023 legs       
B) 6.022 x 1023 trunks and 2.408 x 1023 legs
C) 6.022 x 1023 trunks and 2.408 x 1024 legs          
D) 6.022 x 1027 trunks and 6.022 x 1023 legs

27) How many atoms of O are in 0.350 mole of glucose, C6H12O6?
A) 2.1 atoms O
B) 3.49×10-24 atoms O
C) 1.26×1024 atoms O
D) 2.10×1023 atoms O
E) 5.81×10-25 atoms O

28) Calculate the number of Li atoms in 4.5 moles of Li.
A) 7.5×1024 atoms
B) 7.5×10-24 atoms
C) 2.8×1024 atoms
D) 2.7×1024 atoms
E) 2.7×10-24 atoms

29) [bookmark: _Hlk78458175][bookmark: _Hlk78457954]Conversion factors can be generated based on a balanced chemical reaction.  For the reaction below, identify which conversion factor is not valid:

A) 1 mole C = 1 mole O2
B) 2 moles O2 = 1 mole CO2
C) 1 mole CO2 = 1 mole O2
D) 1 mole CO2 = 1 mole C

30) Conversion factors can be generated based on a balanced chemical reaction.  For the reaction below, identify which conversion factor is not valid:

A) 4 moles Fe = 3 moles O2
B) 3 moles O2 = 2 moles Fe2O3
C) 2 moles Fe2O3 = 6 moles O2
D) 4 moles Fe = 2 moles Fe2O3

31) The world population is estimated to be 7.8 billion. If the population would remain constant, how long would it take for one mole of rice grains to be fully consumed? Assume that everyone eats one bowl of rice containing 3,000 grains, three times a day.
A) 42 days
B) 379 years
C) 24 million years
D) 10 billion years
Molar Mass
32) Choose the option that best describes molar mass:
A) The mass of one atom of a pure substance
B) The sum of protons and neutrons of an atom
C) The mass of the most abundant isotope of an element
D) The mass of one mole of a substance
Use the periodic table below to answer the next set of questions relating to molar mass
[image: ]
33) Baking soda also known as sodium bicarbonate (or sodium hydrogen carbonate) is a common household chemical. Determine the molar mass (rounding, with no decimals) of baking soda, NaHCO3. (Note: Only enter the numerical value with no additional characters or units, or your answer will be marked incorrect.)

34) Calculate the molar mass (rounding, with no decimals) of Ca3(PO4)2. (Note: Only enter the numerical value with no additional characters or units, or your answer will be marked incorrect.)

35) [bookmark: _Hlk78458505]Ethylene oxide (C2H4O) is used by hospital workers to sterilize medical equipment and supplies.  Determine the molar mass (rounding, with no decimals) of ethylene oxide, C2H4O. (Note: Only enter the numerical value with no additional characters or units, or your answer will be marked incorrect.)

36) Sulfanilamide is a sulfur compound with antibacterial properties with the structure shown below (C: gray, H: White, N: blue, S: yellow and O: red):
[image: ]
Determine the molecular formula and molar mass of sulfanilamide:
A) C6H8N2O2S and 172.2 g/mol
B) C6H8N2O2S and 182.2 g/mol
C) C7H8N2O2S and 172.2 g/mol
D) C6H8N2O2S2 and 172.2 g/mol

37) Calculate the molar mass of propofol (C12H18O), a medication used to sedate patients under critical care.
A) 151.16 g/mol
B) 178.26 g/mol
C) 133.34 g/mol
D) 161.34 g/mol	

38) Naloxone (C19H21NO4) is a drug that can treat opioid overdose in a hospital setting.  Calculate the molar mass (rounding, with no decimals) of this drug. (Note: only enter the numerical value with no additional characters or units, or your answer will be marked incorrect).

39) [bookmark: _Hlk78459554]Remdesivir (C27H35N6O8P) is an antiviral drug that aids in combatting a variety of RNA viruses.  Calculate the molar mass (rounding, with no decimals) of this drug. (Note: only enter the numerical value with no additional characters or units, or your answer will be marked incorrect).

40) Using the values provided, calculate the molar mass (rounding, with no decimals) for the following compound. (Note: only enter the numerical value with no additional characters or units, or your answer will be marked incorrect).
Calculations Using Molar Mass 
41) Aspirin, C9H8O4, is commonly used to treat pain, fever, and inflammation. Given that the formula weight of aspirin is 180. g/mol, calculate the moles of aspirin in 208 mg sample?
A) 6.02 x 1023 moles	
B) 21.0 moles
C) 1.16 moles
D) 1.16 x 10-3 moles

42) Phenacetin, C9H8O4, is one of the compounds used in Tylenol to treat pain, and fever. Given that the formula weight of phenacetin is 179 g/mol, calculate the moles of phenacetin in 416 mg sample?
A) 6.02 x 1023 moles	
B) 21.0 moles	
C) 1.16 x 10-3 moles 
D) 2.32 x 10-3 moles

43) Acetaminophen, C8H9NO2, present in Tylenol is commonly used to treat pain and fever. Given that the formula weight of acetaminophen is 151 g/mol, calculate the moles of acetaminophen in 208 mg sample?
A) 6.02 x 1023 moles 	
B) 1.38 x 10-3 moles	
C) 1.16 x 10-3 moles 
D) 2.32 x 10-3 moles

44) Aspirin, C9H8O4, is commonly used to treat pain, fever, and inflammation. Given that the formula weight of aspirin is 180. g/mol, calculate the moles of aspirin in 418 mg sample?
A) 6.02 x 1023 moles 	
B) 1.38 x 10-3 moles	
C) 1.16 x 10-3 moles 
D) 2.32 x 10-3 moles

45) Phenacetin, C9H8O4, is one of the compounds used in Tylenol to treat pain, and fever. Given that the formula weight of phenacetin is 179 g/mol, calculate the moles of phenacetin in 376 mg sample?
A) 6.02 x 1023 moles 	
B) 2.10 x 10-3 moles	
C) 1.16 x 10-3 moles 
D) 2.32 x 10-3 moles

46) A bottle of the pain reliever ibuprofen (C13H18O2, molar mass 206.3 g/mol) containing 600 tablets. 200-mg coated tablets as shown below:
[image: ]
How many moles of ibuprofen does the bottle contain?
A) 0.582 moles
B) 2.91 moles
C) 0.969 moles
D) 0.000969 moles	

47) A patient took 1.3 grams of aspirin (C9H8O4) for a really bad headache. How many moles of aspirin did she take? Report your answer to two significant figures in standard notation. 
Mole Relationships in Chemical Equations
48) (Arithmetic) Answer the following questions using the balanced chemical equation:

How many moles of H2 are needed to react with 2.75 moles N2?

49) (Arithmetic) Answer the following questions using the balanced chemical equation:


How many moles of NH3 are produced from 2.75 moles of N2? 

50) (Arithmetic) Answer the following questions using the balanced chemical equation:


How many moles of H2 are used up if 0.680 moles of NH3 are produced? 
51) (Arithmetic Question) Caffeine is a bitter stimulant drug found in varying quantities in seeds and plant leaves. Its formula is C8H10N4O2. Calculate the number of moles of nitrogen in {x} moles of caffeine. 

52) Naproxen is used to treat pain and inflammation caused by arthritis. Naproxen has formula of C14H14O3. How many moles of carbon (C) are present in 2.30 moles of naproxen?
A) 32.2 moles of C
B) 14.0 moles of C
C) 6.09 moles of C
D) 0.16 moles of C

Mass Calculations for Chemical Reactions
53) In the following equation, how many grams of O2 are needed to react with 24.0 g of NH3?
4NH3(g) + 3O2(g) → 2N2(g) + 6H2O(l)
A) 45,1 
B) 33.9 
C) 45.0 
D) 135.5 
E)  22.6

54) Which of the following represents a “molecular” formula for dinitrogen tetroxide?
A) N2O4
B) NO2
C) N4O2
D) N2O

55) What is the mass percent of nitrogen in acetaminophen, C8H9NO2? 

56) Find the number of atoms in 2.0 moles of molecular oxygen (O2). Show two significant figures in your answer. 

57) What is the mass (in kilograms, kg) that corresponds to 6.02 x 1023 atoms of sodium (Na)? Show two significant figures in your answer. 
Limiting Reactants and Percent Yield
58) The recipe used to make the delicious nursing chemistry supreme pizza is
1 crust + 5 ounces tomato sauce + 2 cups cheese     [image: ] 1 pizza
Suppose we have 8 crust, 20 cups of cheese and 30 ounces of tomato sauce, what is limiting reagent (LR) and the theoretical yield of pizzas you can make.
A) 8 pizzas, crust LR                          
B) 20 pizzas, cheese LR         
C) 6 pizzas, tomato sauce LR
D) 3 pizzas tomato sauce LR
E) 4 pizzas, crust LR

59) (Matching) Consider the given mixture that contains X and Y molecules, represented by the blue and red spheres, respectively. Given each of the following reactions, identify the reactant that is limiting the given reaction: 
[image: ]
A) X + Y  Z
B) 2X + Y  Z
C) X + 2 Y  Z   
D) 3X + 2Y  2Z

60) Iron (III) oxide reacts with carbon monoxide to produce iron and carbon dioxide (hint: the molar mass of Fe2O3 is 160 g/mol, and Fe is 56 g/mol).
Fe2O3(s) + 3CO(g) → 2Fe(s) + 3CO2(g)
What is the percent yield of iron if the reaction of 65.0 g of iron (III) oxide produces 15.0 	g of iron?
A) 67
B) 3 
C) 33 
D) 100 
E) 50

61) (Arithmetic) 2.784 g of copper sulfate reacted with excess zinc metal. 0.702 g copper metal was obtained according to the equation:

CuSO4(aq)+Zn(s) → Cu(s)+ZnSO4(aq)
What is the percent yield?
62) Magnesium oxide can be made by heating magnesium metal in the presence of oxygen gas, according to the following equation: 

2Mg(s) + O2(g)    2MgO(s)

When 10.1 g of magnesium reacts with 10.5 g of oxygen, 11.9 g of magnesium oxide is formed. Determine the limiting reagent, theoretical yield and percent yield for the reaction. 
Energy Changes in Chemical Reactions
63) How much heat in kJ is required in the reaction below to form 50.0 g of carbon dioxide? Use 44.0 g/mol as the molar mass for CO2. Write your answer, with no decimals.
CO(g) + SiO2(s) → SiO(g) + CO2(g)	ΔH = +520.9 kJ
64) (Multi-select) Select the following that are TRUE statements for an endothermic reaction
A) Heat is absorbed.
B) Heat is released.
C) The energy of the products is greater than the energy of the reactants.
D) The energy of the products is less than the energy of the reactants.
E) Heat is a product.
F) Heat is a reactant.

65) N2(g) + 3H2(g) → 2NH3(g)		ΔH = −92.2 kJ
Identify an incorrect interpretation of the above reaction:
A) when one mole of nitrogen gas reacts with three moles of hydrogen gas, two moles of ammonia gas are produced, and 92.2 kJ of heat is produced.
B) this reaction is exothermic.
C) Conversion factor for N2 and heat is - 92.2 kJ/1 mole N2
D) Conversion factor for H2 and heat is −92.2 kJ/3 mole H2
E) Conversion factor for NH3 and heat is −92.2 kJ/1 mole NH3

66) Use the energy diagram below to answer the following questions:
[image: ]
A) Which number represents the energy of reactants?

B) Which number represents the enthalpy (energy) of reaction?

C) Does the above energy diagram show endothermic or exothermic? (Enter the entire selected term.)

67) Use the energy diagram below to answer the following questions:
[image: ]
A) Which number represents the energy of products? 

B) Which number represents activation energy? 

C) During the above reaction, is energy absorbed or released? (Enter the entire selected term.)


Chapter 8 – Gases 
Properties of Gases
1) Matching: Which pair correctly describes measurements of pressure, volume, amount, and temperature?
A) 2.20 atm
B) 305 mL
C) 234 °F
D) 3.50 g

2) Which cylinder has the highest pressure?
[image: ]
A) Cylinder 2
B) Cylinder 3
C) Cylinder 1
D) Cylinder 1 and 3
E) Cylinder 2 and 3
[bookmark: _Hlk78460557][bookmark: _Hlk78460321]
3) Which of the following physical quantities does not describe characteristics of gases?
A) Pressure
B) Temperature
C) Concentration
D) Volume
E) Amount of Gas

4) Which of the following is not a typical unit of pressure?
A) atm
B) psi
C) mmHg
D) kPa
E) mol

5) Which of the following statements about gasses is incorrect?
A) Gasses are small particles that move randomly and have high velocities.
B) Gas particles are in constant motion and move in straight lines.
C) An increase in temperature will increase the kinetic energy of the particles.
D) Gasses expand to fill the volume of a container.
E) Gas particles are strongly attracted to each other.
Gas Pressure
6) A barometer is usually filled with                               and used to measure                                 .
A) water, volume
B) alcohol, temperature
C) liquid, moles
D) mercury, pressure

7) In a weather report, the atmospheric pressure is given as 19.4 inches of mercury. What is the corresponding pressure in mmHg? Note: 1 in = 2.54 cm and 1 cm = 10 mm
A) 67.2 mmHg         
B) 202 mmHg        
C) 747 mmHg        
D) 493 mmHg             
E) 668085 mmHg

8) The pressure in gas cylinder 2 is 2.25 atm. What is the pressure in cylinder 1 and 3?
[image: ]
A) Cylinder 1=2.25 atm and cylinder 3= 6.25 atm
B) Cylinder 1=6.25 atm and cylinder 3= 4.50 atm
C) Cylinder 1=6.75 atm and cylinder 3= 4.50 atm
D) Cylinder 1=2.25 atm and cylinder 3= 6.78 atm

9) The partial pressure of O2 in alveolar air in the human lung is approximately 104 mmHg at sea level. However, for a climber at the summit of Mt. Everest, where atmospheric pressure is lower, the O2 pressure in the alveolar air of a climber is 43 mmHg, which reduces the distribution of oxygen to the muscles. What is the difference in these two values in units of atmospheres (atm)?
A) 0.80
B) 0.080
C) 61
D) 61.0
E) 12.5

10) Intraocular pressure (IOP) is the fluid pressure inside the eye.  A person with an IOP greater than 22 mmHg may suffer from glaucoma or ocular hypertension. Convert this pressure to atmospheres and report your answer in 2 significant figures.
Gas Laws
11) What will happen to a bag of chip with an initial volume of 225 mL and seal level pressure of 760 mmHg when it is taken onboard an airplane that is pressurized to 635 mmHg? What is the new volume?
A) The bag will expand to a new volume of 269 mL
B) The bag will not change size and remain at a volume of 225 mL
C) The bag will shrink to a volume of 189 mL
D) The bag will double in size to a volume of 450 mL

12) What happens to the pressure when the gas sample is heated with volume constant?
[image: ]
A) The pressure will increases as described by Gay Lussac’s Law	
B) The pressure will decreases as described by Gay Lussac’s Law	
C) The pressure will stay the same as described by Gay Lussac’s Law	
D) The pressure will increases as described by Boyle’s Law	

13) What happens to the pressure of the gas sample when the volume is halved and its Kelvin Temperature double? 
[image: ]
A) The pressure will double
B) The pressure will be halved	
C) The pressure will stay the same 
D) All of the above
[bookmark: _Hlk78461705]
14) (Multi select) There are four physical quantities (P, V, T, n) to describe properties of gases.  Which gas laws reflect a variable relationship of two physical quantities and two other fixed physical quantities?
A) Ideal gas law
B) Boyle’s law
C) Dalton’s law
D) Charles’s law
E) Gay-Lussac’s law

15) Which gas law is a combination of multiple, simple gas laws?
A) Ideal gas law
B) Boyle’s law
C) Dalton’s law
D) Charles’s law
E) Gay-Lussac’s law

16) Which gas law is based on the sum of gas pressure contributions within gas mixture?
A) Ideal gas law
B) Boyle’s law
C) Dalton’s law
D) Charles’s law
E) Gay-Lussac’s law

17) A metal tank with a volume of 5.00 L is filled with nitrous oxide, an anesthetic used for surgery, to a pressure of 1.20 atm. If all of the nitrous oxide is transferred to a tank with a volume of 3.00 L, what is the new pressure in atm?
A) 12.5
B) 2.00
C) 1.00
D) 0.720
E) 7.20
F) 
18) A gas has a volume of 4.00 L at 0.00 °C. What final temperature, in °C, is needed to change the volume of the gas to 1.50 L, if n and P do not change?
A) 455
B) -375
C) -102.
D) 728
E) -171

19) Identify the gas law described by the graph below
[image: ]
A) Boyle’s Law
B) Charles’s Law
C) Avogadro’s Law
D) Gay-Lussac's Law

20) Based on the graph below, what would be the predicted volume of 6.50 mol of gas? (Hint, how can you use the line equation to solve this problem?).
[image: ]
A) 4.00
B) 150.
C) 174
D) 77.0
E) 200.

21) A sample of helium gas has a volume of 6.0 L at 600. mmHg. What is the new pressure when the volume changes to 18.0 L at a constant T and n?
A) 1800 mmHg
B) 600 mmHg
C) 200 mmHg
D) 5 mm Hg

22) A sample of oxygen gas has a volume of 640. mL at a temperature of 23°C. At what temperature (in °C) will the volume of the oxygen be 820. mL (P and n are constant)?
A) 106 °C 
B) 379 °C
C) 231 °C
D) 29 °C

23) A sample of argon gas has a volume of 0.240 L, a pressure of 0.900 atm, and a temperature of 27°C. At what temperature (°C) will the helium have a volume of 80.0 mL and a pressure of 3.20 atm (n remains constant)? 

24) In problem solving, what is the acceptable temperature unit to substitute into the gas laws equations?
A) Fahrenheit
B) Celsius
C) Kelvin
D) All of the above

25) An air bubble happens to develop in an orifice within a deep sea diver when he is 63 ft below sea level. At this depth and assuming constant temperature, the bubble has a volume of 0.013 mL and a pressure of 3.53 atm. What is the volume of the bubble at the surface where the pressure is 1.00 atm?

26) An adult human lungs can only hold a volume of up to 6.0 L of air when fully expanded. Suppose that at sea level where the pressure is 1.00 atm, a sky diver traps 1.2 L of air in her lungs and holds her breath before rapidly ascending to a higher altitude where the pressure drops to 0.55 atm. If she doesn’t exhale, determine if her lungs will rupture at this high altitude, then complete the sentence: At the higher altitude, the gas volume will be________ and the lungs will (rupture/not rupture) __________.

27) An adult human lungs can hold a volume of up to 6.0 L of air when fully expanded. Suppose that at sea level where the pressure is 1.00 atm, a sky diver traps 3.0 L of air in her lungs and holds her breath before rapidly ascending to an altitude where the pressure drops to 0.46 atm. If she doesn’t exhale, determine if her lungs will rupture at this high altitude, then complete the sentence: At the higher altitude, the gas volume will be________ and the lungs will (rupture/not rupture) __________.

28) On a hot summer day Dylan’s mom gets him a fully inflated birthday balloon at a nearby City Party. A few minutes after stepping out of the store, the balloon exploded just before she got into her car. Why do you think the balloon exploded?
A) balloon expanded due to increased atmospheric pressure 
B) balloon expanded due to increased amount of air in it
C) balloon shriveled due to excessive pressure
D) balloon expanded due to increased temperature

29) On a hot summer day Dylan’s mom gets him a fully inflated birthday balloon at a nearby City Party. A few minutes after stepping out of the store, the balloon exploded just before she got into her car. What advice would you provide if City Party has to fill another balloon for her that same hot day?
A) fill balloon with cold air
B) fill balloon just like before
C) fill balloon with slightly less air than before
D) fill balloon with slightly more air than before

30) During an unusually cold summer morning when the temperature is 21.5 ºC, you add air to your car tires to a pressure of 33.2 psi. The day warms up rapidly while you drive around town. You take the pressure reading at 2 pm and it reads 36.0 psi. Assuming that the tire volume doesn’t change, what is the temperature of the air in your tires at 2 pm? Report answer to 1 decimal place.

31) Match the gas laws, Boyle’s, Charles’s, and Gay-Lussac’s with the following graph
A) [image: ]

B) [image: http://everythingscience.co.za/grade-11/07-ideal-gases/07-ideal-gases-03.cnxmlplus]

C) [image: ]
Combined Gas Law
32) At what temperature (give your answer in °C) does 250.0 mL of argon gas at room temperature (25 °C) and 1.50 atm occupy a volume of 450.0 mL at a pressure of 1.90 atm?
Molar Volume at STP
33) What is the volume (L) of 
A) 2.5 moles of oxygen at STP? __________

B) 2.5 moles of nitrogen at STP? __________

34) How many moles of helium occupy 44.8 L at STP?

35) At STP, there are 22.4 L of argon gas and 22.4 L of xenon gas. Which one is heavier? 

36) What volume will 0.780 moles of He occupy at STP?
Ideal Gas Law
37) Potassium nitrate decomposes to potassium nitrite and oxygen. What volume, in liters, of O2 can be produced from the decomposition of 50.0 g of KNO3 at 35.0 °C and 1.19 atm?
[image: ]
A) 0.596
B) 5.25
C) 120
D) 10.5
E) 1.21

38) A single patient hyperbaric chamber has a volume of 640 L. At a temperature of 24 °C, how many grams of oxygen are needed to give a pressure of 1.8 atm.
A) 1500 g
B) 1200 g
C) 1100 g
D) 640 g

39) Dinitrogen oxide is used in dentistry as an anesthetic called laughing gas. What is the pressure of 0.700 mole of N2O gas at 22 °C in a 5.00 L container?
A) 3.39 atm
B) 2.40 atm
C) 1.39 atm
D) 5.34 atm

40) A sample of gas has a mass of 0.433 g and its volume is 248 mL at a temperature of 28⁰C and a pressure of 745 mmHg. What is the molar mass and identity of this gas?          
A) CO2                  
B) NH3                        
C)  O2                            
D) N2                        
E) CO

41) What is the volume, in liters, of 4.00 moles of methane gas, CH4, at 18 °C and 1.40 atm of pressure?
A) 4.22
B) 8.36
C) 42.2
D) 68.3
E) 0.517

42) 6.7 liters of an ideal gas is contained at 2.5 atm and 45 °C. How many moles of this gas are present?

43) A lung holding a residual air volume of 1.50 L at 36 ºC has a pressure of 1.00 atm. How many moles of residual air is the lung holding? R = 0.0821 L.atm/mol.K.

44) A tire in your car is filled with air with an internal volume of 30.0 L. Determine the number of moles of air in the tire when the temperature outside is 20 °C and the pressure inside the tire is 3.50 atm. 

45) A sample of gas has a mass of 0.311 g. At 55 °C its volume is 0.225 L and its pressure is 886 mmHg. Find its molar mass.
Dalton’s Law of Partial Pressure
46) A tank of compressed air containing nitrogen, oxygen, water vapor, and carbon dioxide, has a total pressure of 5.0 atm. If the partial pressures of nitrogen, oxygen, and water vapor, are 2970.0 mmHg, 800.0 mmHg, and 28.5 mmHg, respectively, what is the partial pressure of carbon dioxide in mmHg?
A) 1.50
B) 15.0
C) 150.
D) 155.
E) 160.

47) One-fourth of a gaseous mixture is Argon and 3/4 of the gas is Oxygen. The total pressure in the container is 8 atmospheres. What is the partial pressure of the Argon?
A) 1 atm
B) 2 atm
C) 4 atm
D) 6 atm
E) 8 atm

48) A gas tank containing an air mixture of helium, nitrogen and oxygen has a total pressure of 45.0 psi. Answer the following questions given that the partial pressures of helium and nitrogen in the mixture are 7.50 psi and 13.5 psi, respectively, and there are a total of 6.75 moles of gas mixture in the tank. Report all answers to 3 significant figures.
A) What is the partial pressure of oxygen? Answer = 24.0 psi
B) Calculate the moles of oxygen in the tank. Answer = 3.60 mol
C) Calculate the moles of nitrogen in the tank. Answer = 2.03 mol
D) Calculate the moles of helium in the tank. Answer = 1.13 mol

49) The air that we breathe is actually a mixture of mostly the following gases— 78% N2, 21% O2, and (<1.0%) CO2 and H2O and constitute about 99% of the air mixture on a poor air quality day.  That remaining, approximate 1% of the air is associated with trace amounts of air and particle pollutants that can affect air quality, especially on hot, summer days.  Groups that can be affected by poor air quality include those who have asthma, heart disease, and chronic obstructive pulmonary disease (COPD). If the total air pressure is 1.0 atm, what would be the partial pressure (atm) of O2 on a poor air quality day?
Kinetic Theory of Gases
[image: ]
50) Each of these flasks contains the same number of molecules at the same temperature. In which container is the pressure highest?

51) Four different flasks contain equal amount of gas samples at 298 K. In which of the following samples will the gas molecules be moving the fastest?
[image: ]

52) The four curves represent the relative proportion of gas molecules and molecular speed for four different gasses. Rank these gases according to molecular weight (1-lowest and 4-highest)
[image: ]

53) Use the kinetic molecular theory to identify the sample that can be easily compressed
A) [image: ]	

B) [image: ]

C) [image: ]

54) Using the kinetic molecular theory, explain why the gas molecules cannot have dipole-dipole attraction in the ideal gas condition.

55) Using the kinetic molecular theory, explain why the tire pressure in your car decreases in winter. 


Chapter 9 – Solutions 
What is a solution?
1) A solution is composed of two main components called __________ and ___________.

2) Identify the solute and solvent in a 1 liter aqueous solution that contains 126.0 g sodium bicarbonate.
A) Solute: ________________
B) Solvent: ________________
[bookmark: _Hlk78464277]
3) Which of the following is not an example of a solution?
A) Gas in a gas
B) Gas in a liquid
C) Liquid in a liquid
D) Solid in a liquid
E) Solid in a solid
F) All of these are valid.

4) Given that water, ethanol, and methanol are polar while benzene, hexanes and methylene chloride are non-polar, state if the following combinations are miscible (form a solution) or immiscible (do not form a solution).
A) methylene chloride and water
B) hexanes and benzene
C) water and ethanol
D) methanol and hexanes

5) Water, a polar substances mixes with acetonitrile. This means that acetonitrile is _________ (polar or non-polar?)

6) Matching: Match the scenarios describe in each diagram with the following conditions
[image: ]
A) a nonpolar solute and a nonpolar solvent (diagram 1)
B) a nonpolar solute and a polar solvent (diagram 2)
C) a polar solute and a polar solvent (diagram 1)

7) Below is the structure of acetyl chloride, drawn with bonds and electron dots. Will acetyl chloride form a solution in ethanol a polar solvent?
[image: ]
A) Yes, because acetyl chloride is a non-polar molecule
B) Yes, because acetyl chloride is a polar molecule
C) No because acetyl chloride is a non-polar molecule
D) No because acetyl chloride is an ionic compound	

8) [bookmark: _Hlk78464489](Multi section) Which of the following would be considered liquid solutions?
A) Air
B) Gatorade
C) Sprite
D) Tincture of Iodine
E) Brass

9) [bookmark: _Hlk78464701][bookmark: _Hlk78464569]Which of the following would be considered a solid solution?
A) Air
B) Gatorade
C) Sprite
D) Tincture of Iodine
E) Brass

10) (Multi select) Which of the following would have water as a solvent within the solution?
A) Air
B) Gatorade
C) Sprite
D) Tincture of Iodine
E) Brass

11) Which of the following would not be considered a solution?
A) Air
B) Coca-cola
C) Normal Saline IV drip
D) Pepto bismol
E) Bronze

12) Which of the following solutes will dissolve in heptane, a nonpolar solvent?
A) NaCl
B) Wax
C) Water
D) Ethanol	
Electrolytes and nonelectrolytes
13) Indicate if each of the following compounds would form a strong, weak, or a nonelectrolyte.
A) Na2SO4: __________

B) Sucrose, C12H22O11: __________

C) Acetic acid, HC2H3O2: __________

14) Classify the following equations as representations of strong, weak or non-electrolyte:
A) 

B) 

C) 

15) How many equivalents are in 1.5 moles of Fe2+?
A) 0.5 Eq	
B) 1.0 Eq	
C) 2.0 Eq	
D) 2.5 Eq	
E) 3.0 Eq

16) How many equivalents of K+ and SO42- are in 1.0 L of 1.0 M solution of K2SO4? 

17) The concentration of Ca2+ in CaCl2 solution is 42 mEq/L. What is a molar concentration (mmol/L, mM) of Ca2+?

18) A Ringer’s solution consists of 140 mEq/L Na+, 5 mEq/L K+, 4 mEq/L Ca2+, and Cl-. What is the Cl- concentration in mEq/L?

19) To test whether solutes are electrolytes or non-electrolytes, a student can use an apparatus that consists of a battery and a pair of electrodes connected through wires to a light bulb.  The light bulb glows when electricity flows. This tells the presence of ions provided by electrolytes. What is the process of providing ions? 
Soluble and Insoluble Ionic Compounds
[image: ]

20) Use the solubility rules to predict if the following compounds are soluble or insoluble.   
A) A. NaCl 	 
B) B. CuS		
C) C. AgCl 	 
D) D. KNO3

21) [bookmark: _Hlk78465635]Use the solubility rules to predict which of the following compounds is insoluble?
A) NaNO3
B) Na2S
C) (NH4)2SO4
D) Pb(C2H3O2)2

22) Use the solubility rules to predict which of the following compounds is insoluble?
A) CaSO4
B) KCl
C) RbBr
D) AgNO3

23) Use the solubility rules to predict which of the following compounds is insoluble?
A) LiCl
B) CsBr
C) BaSO4
D) NaC2H3O2

24) Does an insoluble compound form when solutions of Ca(NO3)2 and K2SO4 are mixed? If so, what is the name of a precipitate? 

25) Which one does not form a solid when solutions containing the following ionic compounds are mixed?
A) KCl(aq) and Na2S(aq)
B) AgNO3(aq) and K2S(aq)
C) CaCl2(aq) and Na2SO4(aq)
D) CuCl2(aq) and Li3PO4(aq)

26) Determine whether each compound is soluble or insoluble in water:
A) NaNO3: __________
B) PbCl2: __________
C) Mg(OH)2: __________

27) The graph below shows how temperature affects the solubility of select compound. Answer the questions that follow using this graph.

[image: ]
A) Identify the substance whose solubility is least affected by temperature.

B) Identify an ionic compound whose solubility decreases with increasing temperature.

C) Identify the compound with the highest solubility at 20 ºC.

D) How many grams of KNO3 will dissolve in 100 g H2O at 70 ºC?

E) Use the graph to rank these solutes in order of increasing solubility, lowest (1) and highest (4) at 10 °C. 
	Solute
	Rank

	NaNO3
	

	KNO3
	

	KI
	

	KClO3
	



28) Based on the associated solubility chart, at what temperature would you need to heat a solution of KCl to dissolve 60.0 g of KCl in 120.0 g of H2O?
[image: ]
A) 10 °C
B) 40 °C
C) 60 °C
D) 75 °C
E) 100 °C

29) Which of the following represents the net ionic equation for the reaction between CuCl2(aq) and Li3PO4(aq)?
A) 3Cu2+(aq) + 2PO43-(aq) → Cu3(PO4)2(s)
B) 3Cu(s) + 2PO4(s) → Cu3(PO4)2(s)
C) Cu2+(aq) + PO43-(aq) → Cu3(PO4)2(s)
D) Cu2+(aq) + PO43-(aq) → CuPO4(s)
E) No solid forms
Solution Concentration and Reactions
30) Determine the molarity of a solution prepared by dissolving 11.5 g NaOH to form 250 mL solution.

31) A CaCl2 solution is administered to patients to increase their blood calcium levels. If a patient’s recommended dose is 1.50 g CaCl2, how many milliliters of a 20.0% (m/v) CaCl2 solution should the patient receive?

32) The pain reliever acetaminophen is sold as an oral suspension of Tylenol
[image: ]
33) What is the mass/volume percent of acetaminophen?
A) 3.2 %m/V
B) 32 % m/V
C) 5.1 5 m/V
D) 8.3 % m/V 

34) A doctor orders 5.0 mg of Compazine, used to treat nausea and migraines. If the stock solution on hand is 2.5% (m/v), how many milliliters are administered to the patient?
A) 0.20 mL
B) 0.10 mL
C) 0.012 mL
D) 200 mL
E) 2 mL	

35) Use the graph to answer the following questions? Note read graph carefully and apply concepts: What is the mass percent of NH4Cl per 100 g water at 60 °C?
[image: ]
A) 35 %
B) 22 %
C) 55 %
D) 280 %

36) How many mL of a 2.50 M K2SO4 solution are required to obtain 1.20 moles of K2SO4?
A) 3.00 mL
B) 208 mL
C) 480 mL
D) 2.08 mL
E) 0.480 mL

37) Diuril is a prescription drug used to treat hypertension. You are given a 2.5 g vial of Diuril of negligible volume and asked to prepare a solution by combining with 20.0 mL of sterile water. What is the final concentration in mg/mL?
A) 0.01 mg/mL
B) 0.05 mg/mL
C) 0.125 mg/mL
D) 125 mg/mL
E) 250 mg/mL

38) A bottle contains 72 mL of vanilla extract solution.  If the solution contains 59 mL of alcohol, what is the volume percent (v/v) of the alcohol in the extract solution? 

39) What is the molarity of a solution containing 25.5 g KBr dissolved in enough water to make 1.75 L of solution?
40) Complete and balance each equation. If no reaction occurs, write NO REACTION:
A) K2CO3(aq) + AgF(aq) 

B) LiOH(aq) + AlCl3 (aq) 

C) (NH4)2SO4(aq)+CuNO3(aq)

41) For the following reaction, how many mL of 0.200 M NaOH solution are needed to react with 18.0 mL of a 0.500 M NiCl2 solution?
NiCl2(aq) + 2NaOH(aq) → Ni(OH)2(s) + 2NaCl(aq)
A) 180 mL
B) 18.0 mL
C) 45.0 mL
D) 36.0 mL
E) 90.0 mL
Dilution of Solutions
42) To what volume should you dilute 25 mL of an 18.0 M solution of H2SO4 to obtain a 0.75 M solution?

43) What is the molarity (M) of a solution prepared by diluting 125 mL of 0.500 M H2SO4 to 375 mL?

44) You are asked to prepare a bolus IV injection of a new, experimental MRI contrast agent. The reconstituted stock solution of the contrast agent has a concentration of 0.60 M. What volume of the stock solution do you need in order to prepare 5.0 mL of 0.20 M contrast agent?
A) 0.60 mL
B) 1.7 mL
C) 1.5 mL
D) 15 mL
E) 1.0 mL

45) How much water needs to be added to a 300 mL of 3.0 M solution to obtain a final solution with 2.0 M?

46) Which of the following is not affected by the process of dilution?
A) Concentration
B) Volume
C) The amount of solute
D) The amount of solvent
Properties of Solutions
47) A red blood cell has been placed into three different solutions (isotonic, hypotonic and hypertonic). Match each image that follows to correct solution in which the red blood cell is placed in.

A) [image: ]

B) [image: ]

C) [image: ]

48) Rank the solutions in order of increasing boiling point with lowest(1) and highest(4).
A) 1 mole of LiCl in 1.5 L of water: __________
B) 1 mole of BaCl2 in 1.5 L water: __________	
C) 1 mole of AlCl3 in 1.5 L water: __________
D) 1 mole of glucose (C6H12O6) in 1.5 L water: __________

49) Considering the NaCl salt concentration in a cell is 0.9% Indicate if each of the following solutions is isotonic, hypotonic, or hypertonic.
A) 2% NaCl solution: __________
B) 2% glucose solution: __________
C) 0.5% NaCl solution: __________
D) 5% glucose solution: __________
E) 0.9% NaCl solution: __________ 
F) 20% glucose solution: __________

50) Which of the following is not correct about suspensions?
A) Suspensions have very large particles that may be visible.
B) The particles settle slowly.
C) Particles can be separated by filters.
D) Kaopectate and calamine lotion are suspensions.



[bookmark: _GoBack]Chapter 10 – Acids and Bases 
Acid and Base 
1) According to the Arrhenius definition, a base produces                 ion in aqueous solution.
[bookmark: _Hlk78465992]
2) According to the Arrhenius definition, an acid produces ___________ ion in aqueous solution.

3) What common ion do HF, HCl, HBr and HI produce when dissolved in an aqueous solution?
A) Chloride ions
B) Fluoride ions
C) Iodide ions
D) Hydronium ions
E) Hydroxide ions
F) Water ions
[bookmark: _Hlk78466191]
4) Match the acid formula with its correct name from the list: sulfuric acid, perchloric acid, nitric acid, hydroiodic acid. 
A) H2SO4
B) HNO3 
C) HI 
D) HClO3 

5) Match the acid formula with its correct name from the list: sulfurous acid, periodic acid, nitrous acid, hydrochloric acid.
A) HCl 
B) HNO2 
C) H2SO3
D) HIO4 

6) The name given to an aqueous solution of HNO3 is:
A) nitric acid
B) nitrous acid 
C) hydrogen nitrate
D) hydronitrogen acid
E) hyponitric acid
[bookmark: _Hlk78466532]
7) Which of the following is not a characteristic of a base?
A) Has a bitter taste
B) Produces H+ in water
C) Tastes chalky
D) Soapy, slippery

8) Which of the following is not a characteristic of an acid?
A) has a sour taste
B) produces OH− in aqueous solutions
C) is an electrolyte
D) produces H+ in aqueous solutions

9) When HCl is dissolved in water, the following reaction occurs. According to Arrhenius, why is HCl considered and acid?
[image: ]
A) It is soluble in water
B) It produces H+ or H3O+ when dissolved in water
C) It accepts H+ or H3O+ when dissolved in water
D) It produces Cl- in solution

10) According to Arrhenius, what common product do all bases produce when dissolved in water?

11) Classify the following compounds as Arrhenius acids and bases
A) NaOH
B) BaOH
C) HBr
D) HNO3
E) H2CO3
F) NH3
G) HF

12) Identify each of the following as an acid or a base, and give its name:
A) H3PO4, ingredient in soft drinks   
B) NaOH, ingredient in oven cleaner
C) magnesium hydroxide, ingredient in antacids
D) HBr, used industrially to prepare bromide compounds
Bronsted-Lowry Acids and Bases
13) [bookmark: _Hlk101616378]In the reaction shown, Identify each of compounds as either Bronsted Lowry acid (A), base (B), conjugate acid (CA), or conjugate base (CB).
2HCl(aq) + Mg(OH)2(s) → MgCl2 (aq) + 2H2O(l)
A) [bookmark: _Hlk101616393]HCl: __________
B) Mg(OH)2: __________
C) MgCl2: __________
D) H2O: __________

14) Which of the following is an incorrect conjugate acid/base pair?
A) HBr/Br-
B) H2S/S2-
C) HNO2/NO2−
D) NH4+/NH3
E) H2O/OH−
15) According to Bronsted-Lowry, an acid is a _________ ___________
A) proton donor
B) proton acceptor
C) water soluble
D) poisonous substance

16) What is the conjugate base of nitric acid, HNO3?
A) HNO3 	
B) H2NO3+ 	
C) NO3- 	
D) H3O+

17) What is the conjugate acid of NO3-?
A) HNO3 	
B) H2NO3+ 	
C) NO3- 	
D) H3O+

18) What is the conjugate base of water, H2O?
A) H2O 	
B) OH- 	
C) H2O+ 	
D) H3O+

19) What is the conjugate base of hydrochloric acid, HCl?
A) HCl 	
B) H+ 	
C) Cl- 	
D) H2Cl+

20) What is the conjugate acid of water, H2O?
A) H2O 	
B) OH- 	
C) H2O+ 	
D) H3O+

21) In each of the following equations, identify the reactant that is a Brønsted–Lowry acid and the reactant that is a Brønsted–Lowry base:
[image: ]

22) Identify the conjugate acid–base pairs in each of the following reactions:
[image: ]
Strengths of Acids and Bases
23) List the following acids in order from weakest to strongest based on the information in the table provided:
A) H3PO4
B) HCN	
C) H3O+
D) HNO2
E) H2CO3
[image: ]

24) Rank the following acids from strongest (3) to weakest (1).
A) HC2H3O2	Ka = 1.8x10-5
B) HF		Ka = 7.2x10-4 
C) H2CO3		Ka = 4.3x10-7

25) Which of the following statements are true about a strong acid?
A) Dissociates partially in solution
B) Stays in molecular form when dissolved in water
C) Dissociates completely when dissolved in water
D) Produces very few ions in solution

26) Which of the following statements are true about a weak acid?
A) Dissociates partially in solution
B) All molecules stay in molecular form when dissolved in water
C) Dissociates completely when dissolved in water
D) Produces lots of ions in solution
Dissociation of Weak Acids and Bases
27) Which reaction below INCORRECTLY describes the dissociation of the acid:
A) HCl + H2O → Cl- + H3O+
B) HNO3 + H2O → NO3- + H3O+
C) HC2H3O2 + H2O C2H3O2- + H3O+
D) HNO2 + H2O   → NO2- + H3O+
E) All answers are correct

28) Answer the questions that follow using the equation below
[image: ]
A) Identify the acid
B) Identify the base
C) State if the acid is weak or strong
D) State if the acid is weak or strong electrolyte
Dissociation of Water
29)  Using the equation below, calculate the molar concentration (M) of acid H3O+ in solution if the concentration of OH- is 3.4 × 10-5.
Kw = 1.0 × 10-14 M2= [H3O+][OH-]
A) 2.0 × 10-10
B) 2.4 × 10-10
C) 2.9 × 10-10
D) 3.4 × 10-9
E) 3.4 × 109

30) What is the [OH−] of a solution if [H3O+] is 4.5 × 10−8 M?

31) Select the beaker that represents a strong acid solution
[image: ]
A) B
B) C
C) A
D) All of these	

32) Given that Kw = [H3O+][OH-] = 1 x 10-14, calculate
A) [H3O+], given that [OH-] = 4.2 x 10‑7
B) [OH-], given that [H3O+] = 8.3 x 10-5
The pH Scale
33) Which of the following is most acidic?
A) coca cola (pH = 3.0)          
B) apple juice (pH=3.8)          
C) Bleach (pH = 12.0)    
D) milk (pH = 6.4)

34) A solution at pH 4 is _______ times as _______ as a solution at pH 7.
A) 3, acidic
B) 100, acidic
C) 1000, acidic
D) 3, basic
E) 100, basic

35) Identify each solution as acidic, basic, or neutral.
A) A.  [H3O+] = 1 × 10−8 M
B) B.  [OH−] = 1 × 10−7 M
C) C.  [OH−] = 4 × 10−11 M
D) D. [H3O+ ] = 3 × 10−13 M

36) Matching: Identify each of the following solutions as acidic or basic or neutral
A) sweat, pH 5.2
B) saliva, pH 6.8
C) pancreatic juice, pH 8.0
D) urine, pH 5.9

37) Aspirin, which is acetylsalicylic acid, was the first NSAID use to alleviate pain and fever. If a solution of aspirin has an [H3O+] = 4.7 x 10-2 M, what is the pH of the solution?

38) A patient experiencing acidosis (pH below normal range) records a blood pH of 7.15. 
A) What is the hydronium ion concentration ([H3O+]) of the patient’s blood?
B) To adjust the patients pH, he should be administered a dose of __________(acid/base?)

39) Little Echo Pond in Adirondacks New York is the most acidic lake in the United States, making it difficult for most plants and fish to survive.  What compound below can be used to raise the pH of lakes and restore aquatic life?  
A) HCl                         
B) CH3CH3         	  
C) CaCO3         	   
D)  CO2                
E)  NaCl

40) What is the pH of a solution with an acid concentration of 9.4 × 10-2 M?
A) 1.02
B) 1.03
C) 2.97
D) 3.00
E) 13.0

41) What is the [H3O+] of an ammonia cleaning solution with [OH−] = 4.0 x 10−4 M? Is the solution acidic, basic, or neutral?

42) The [H3O+] of tomato juice is 6.3 x 10−5 M. What is the [OH−] of the juice? Is the tomato juice acidic, basic, or neutral?
Reactions of Acids and Bases
43) When a piece of magnesium ribbon is added to an aqueous solution of hydrochloric acid, what gas is produced?
A) O2
B) H2
C) CO2
D) H2O
E) Cl2

44) A CHEM1151K student notices that it takes 20.0 mL of a 1.5 M solution of KOH to completely neutralize 25.0 mL of carbonic acid (H2CO3). What is the molarity of the acid?
H2CO3(aq) + 2KOH(aq)  Na2CO3(aq) + 2H2O(l)
A) 0.80 M H2CO3               
B)  0.40 M H2CO3              
C)  0.60 M H2CO3              
D) 1.8 M H2CO3

45) What is the molarity of an HCl solution if 30.5 mL of 0.500 M NaOH is required to neutralize 0.0600 L of HCl during a titration?
HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l)
46) Identify each of the following reactions
1: reaction between acids and metal
2: reaction between acids and carbonates
3: reaction between acids and bases
4: Neither
A) CaCO3 (s)  CaO (s) + CO2 (g). 
B) 2H2 (g) + H2 (g)  2H2O (l) 
C) 2N2 (g) + 3H2 (g)  2NH3 (g)
D) Ca (s) + H2SO4 (aq)  H2(g) + CaSO4 (s) 
E) 3HCl (aq) + Al(OH)3 (aq)  3 H2O (l) + AlCl3 (aq) 
F) 2HI (aq) + Ba(OH)2 (aq)  2H2O (l) + BaI2 (aq) 
Buffers
47) Which of the following statements about buffers is incorrect?
A) Buffers contain a weak acid and a salt of its conjugate base
B) Buffers maintain physiological pH very close to 7.4
C) Buffers regulate pH by neutralizing added acids or bases
D) Buffers have unlimited capacity to neutralize acids and bases
E) An example of a buffering system in the human body would be NaHCO3 and H2CO3

48) Ka = [H3O+] when the concentration of the acid equals the concentration of its conjugate base in a buffer solution.
A) True
B) False

49) What kind of solution is described by the image below to which drops are added? Choose the most correct answer
[image: ]
A) Strong base
B) Water
C) Buffer solution
D) Precipitate
E) Lussacs’ solution	

50) Identify all the systems below as having components of a buffer solution or not:
A) KF and HF 
B) KBr and HBr
C) Na2SO4 and H2SO4
D) H2CO3 and NaHCO3
E) HClO2 
F) HC2H3O2 and NaC2H3O2

51) The most efficient buffering occurs when the [A-]/[HA] ratio is close to _____.
A) A) 1
B) B) 2
C) C) 5
D) D) 10
E) E) 0.1
Titrations
52) The progress of a ________ is represented by plotting the pH of the solution versus the volume of added titrant.
A) redox reaction	
B) titration	
C) conjugation
D) substitution

53) Consider the titration of a strong acid HA with a strong base that gives the following titration curve. On the curve, identify the points that correspond to the following questions 
[image: ]
A) The stoichiometric (equivalence) point: __________
B) The region with maximum buffering: __________
C) pH = pKa: __________
D) pH depends only on the amount of excess strong base added: __________

54) If 16.3 mL of a 0.185 M Sr(OH)2 solution is used to titrate the HCl in a 25.0-mL (0.0250 L) sample of gastric juice, what is the molarity of the HCl solution?
2HCl(aq) + Sr(OH)2(aq) → 2H2O(l) + SrCl2(aq)
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TABLE 9.7 Solubility Rules for lonic Compounds in Water

An ionic compound is soluble in water if it contains one of the following:

Positive lons Li", Na", K", Rb", Cs", NH,

Negative lons | NO;~, C,H;0,
CI", Br, I” except when combined with Ag*
SO,>" except when combined with Ba®*, Pb’

, or Hg,”

lonic compounds that do not contain at least one of these ions are usually insoluble.
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