Name ___________________  
Chapter 1 – 3   Quiz
(86 pts)



1. Perform the following operations using significant figures. ( 1 pt each) Use scientific notation where appropriate

a.

2.57 x 10-3  x   30900 

 
=_____________

b.

2.580 +  258. 



=_____________

c.

0.000090 + 0.0001    


 = _____________

d.

(0.00055 x 2000.0)  +  (2813 / 0.120) 
= ___________

2.

Name the following

Give the formula for the following  ( 1 pt each)
BeSO3






Zinc nitrate





Sb2O5






Uranium hexafluoride
 



(NH4)2HPO4





potassium bicarbonate





CsClO4






ammonium oxylate

______________
3. “No matter how careful you measure anything, there is always an error.”  

Explain why this is true. (4 pts)

4. Do we have a mole of heartbeats if we calculate the heartbeats of all the people who have ever lived on earth? Experts estimate that since the origin of the species some 4.5 million years ago, a total of roughly 150 billion people have lived on earth (give or take a few). Even though life expectancy has changed from about 25 years in Neolithic times to 75 years today, use 75 years as the lifetime expectancy of all people.  Assume all humans have the same beats per minute that your heart has right now (you can estimate or measure).  Do we have a mole of heartbeats? (show work 5 points)
5.
Describe the Rutherford’s gold foil experiment and explain his conclusion. Write on back.  ( 5 pts)
6.
Fungal laccase, a blue protein found in wood-rotting fungi, is 0.390% Cu by mass. If a fungal laccase molecule contains 4 copper atoms, what is the molar mass of fungal laccase? (5 pts)

7.
Chromium with an atomic mass of 51.996 consists of four isotopes of mass 51.9405, 52.9407, 49.9461 and 53.9389.  The lightest isotope has an abundance of 4.31% and the heaviest isotope has an abundance of 2.38.  Find the abundance of the other two to the nearest hundredth. (5 points)

8.
Non-diatomic mercury and bromine will react with each other to produce mercury (II) bromide.  What mass of the bromide salt can be produced from the reaction of 5.00 mL mercury (density = 13.6 g/mL) and  5.00 mL bromine (density = 3.10 g/mL)? 3points 

What is left over and how much?  2 points

9. 
A compound contains only carbon, hydrogen, nitrogen, and oxygen.  Combustion of 0.157g of the compound produced 0.213g CO2 and 0.0310g H2O.  In another experiment, it is found that .103g of the compound produces 0.0230g NH3.  What is the empirical formula of the compound? (Hint:  assuming 100% yield for each reaction.) (5 points)

10.
A 0.755g sample of hydrated copper (II) sulfate CuSO4.xH2O was heated carefully until it had changed completely to anhydrous copper (II) sulfate with a mass of 0.483g.  Determine the value of x. (4 points)


Multiple Choice. (2 points each)

1.  Which one of the following is often easily separated into its components by simple techniques such as filtering or decanting?

	a.
	heterogeneous mixture

	b.
	compounds

	c.
	homogeneous mixture

	d.
	elements

	e.
	solutions



2.
Which of the following is an illustration of the law of constant composition?

	a.
	Water boils at 100°C at 1 atm pressure.

	b.
	Water is 11% hydrogen and 89% oxygen by mass.

	c.
	Water can be separated into other substances by a chemical process.

	d.
	Water and salt have different boiling points.

	e.
	Water is a compound.



3.
A 17.6-g sample of ammonium carbonate contains __________ mol of ammonium ions.

	a.
	0.366

	b.
	0.183

	c.
	0.176

	d.
	2.14

	e.
	3.47



4.
Which one of the following is the highest temperature?

	a.
	38 °C

	b.
	96 °F

	c.
	302 K

	d.
	none of the above

	e.
	the freezing point of water



5.
The length of the side of a cube having a density of 12.6 g/ml and a mass of 7.65 g is __________ cm.

	a.
	3.20

	b.
	0.847

	c.
	1.02

	d.
	0.584

	e.
	1.32



6.
Gaseous argon has a density of 1.40 g/L at standard conditions. How many argon atoms are in 1.00 L of argon gas at standard conditions?

	a.
	4.76  1022

	b.
	3.43  1026

	c.
	2.11  1022

	d.
	1.59  1025

	e.
	6.02  1023



7.
How many liters of air are in a room that measures 10.0 ft  11.0 ft and has an 8.00 ft ceiling? 

1 in. = 2.54 cm (exactly); 1 L = 103 cm3

	a.
	2.49  104

	b.
	92.8

	c.
	26.8

	d.
	2.68  107

	e.
	8.84  105



8.
Which atom has the largest number of neutrons?

	a.
	phosphorus-30

	b.
	chlorine-37

	c.
	potassium-39

	d.
	argon-40

	e.
	calcium-40



9.
A certain mass of carbon reacts with 23.3 g of oxygen to form carbon monoxide. __________ grams of oxygen would react with that same mass of carbon to form carbon dioxide, according to the law of multiple proportions?

	a.
	25.6

	b.
	11.7

	c.
	23.3

	d.
	233

	e.
	46.6



10.
What is the mass % of carbon in dimethylsulfoxide (C2H6SO) rounded to three significant figures?

	a.
	60.0

	b.
	20.6

	c.
	30.7

	d.
	7.74

	e.
	79.8



11.
A sulfur oxide is 50.0% by mass sulfur. This molecular formula could be __________.

	a.
	SO

	b.
	SO2

	c.
	S2O

	d.
	S2O4

	e.
	either SO2 or S2O4



12.
Of the objects below, __________ is the most dense.

	a.
	an object with a volume of 2.5 L and a mass of 12.5 kg

	b.
	an object with a volume of 139 mL and a mass of 93 g

	c.
	an object with a volume of 0.00212 m3 and a mass of 4.22  104 mg

	d.
	an object with a volume of 3.91  10-24 nm3 and a mass of 7.93  10-1 ng

	e.
	an object with a volume of 13 dm3 and a mass of 1.29  103 g



13.
The volume of a regular cylinder is V =r2h. Using the value 3.1416 for the constant , the volume (cm3) of a cylinder of radius 2.34 cm and height 19.91 cm expressed to the correct number of significant figures is __________.

	a.
	342.49471

	b.
	342.495

	c.
	342.49

	d.
	343

	e.
	342



14.
An object will sink in a liquid if the density of the object is greater than that of the liquid. The mass of a sphere is 4.69 g. If the volume of this sphere is less than __________ cm3, then the sphere will sink in liquid mercury (density = 13.6 g/cm3).

	a.
	0.345

	b.
	2.90

	c.
	1.08

	d.
	7.48

	e.
	none of the above



15.
The element __________ is the most similar to chlorine in chemical and physical properties.

	a.
	Li

	b.
	Rb

	c.
	O

	d.
	Br

	e.
	Ba



16.
The density of mercury is 13.6 g/cm3. The density of mercury is __________ kg/m3.

	a.
	1.36  10-2

	b.
	1.36  104

	c.
	1.36  108

	d.
	1.36  10-5

	e.
	1.36  10-4



17.
Which of the following are chemical processes? 

1. rusting of a nail 

2. freezing of water 

3. decomposition of water into hydrogen and oxygen gases 

4. compression of oxygen gas

	a.
	2, 3, 4

	b.
	1, 3, 4

	c.
	1, 3

	d.
	1, 2

	e.
	1, 4



18.
A 4.369 g sample of metal is placed in a flask. Water is added to the flask and the total volume in the flask is read to be 126.4 ml. The mass of the water, flask, and metal is 268.5 g. If the mass of the flask is 139.3 g and the density of water is 1.000 g/ml, the density of the solid is __________ g/cm3.

	a.
	0.366

	b.
	1.56

	c.
	0.641

	d.
	2.73

	e.
	3.21


