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DO NOT OPEN THIS EXAM UNTIL INSTRUCTED.

CALCULATORS ARE NOT TO BE SHARED.

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" notecard, and your University ID Card.  You may use a basic calculator (for example, TI-25X Solar or TI-30XA) if you wish.  If you have notes or electronic devices with you, place them in a sealed backpack and place the backpack OUT OF SIGHT.  Or place the notes directly on the table at the front of the room.

Fill in the front page of the Scantron answer sheet with your last name, first name, middle initial, and student identification number.  Leave the class section number blank.  Enter the following test form number:

Test Form #3

This exam consists of 32 multiple-choice questions.  Each multiple-choice question has four points associated with it.  Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the answer sheet.  If you have any questions before the exam, please ask.  If you have any questions during the exam, please raise your hand to attract the attention of a proctor.  The proctor will come to you.  Open and start this exam when instructed.  Present your ID card when submitting the exam.  Place your 3" x 5" notecard in the appropriate stack.  You may keep the multi-choice portion of this exam, so please mark the answers you selected on it.

	c[H2O (l)] = 4.184 J/gºC
	R = 0.0821 L·atm/mol·K
	R = 8.314 J/mol K

	PV = nRT
	P1V1/T1 = P2V2/T2
	K = 273.15 + °C

	Avo's Number = 6.022 x 1023
	760 Torr = 1 atm = 760 mm Hg
	h = 6.626 x 10-34 J·s

	c = 3.00 x 108 m/s
	E = hυ
	1 m = 1 x 109 nm

	υ = c/λ
	rms =[image: image1.wmf]Mass
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(where R = 8.314 kg•m2/s2•mol•K, and molar mass is in kg/mol)

	Abbreviated Solubility Rules:

Rule 1:
All nitrates, group 1A metal salts and ammonium salts are soluble.

Rule 2:
All carbonates, hydroxides, phosphates and sulfides are insoluble.

Rule 3:
Rule 1 always takes precedent.


 

                        

          

 

 

 

1. How many milliseconds are in 3.00 days?

(A)

3.50 x 10-9 ms

(B)

3.50 x 10-8 ms

(C)

2.59 x 104 ms

(D)

2.59 x 108 ms

(E)

259 ms

2.
Consider the depiction of the visible spectrum below, where wavelength is given in nanometers.  Which of the following statements is FALSE?
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(A)
Orange light has a higher frequency than red light.

(B)
Green light has a longer wavelength than violet light.

(C)
Blue light is higher energy than yellow light.

(D)
Yellow light has a higher frequency than violet light.

3. Which of the following is not a molecule?

(A)

carbon dioxide

(B)

carbon monoxide

(C)

sodium chloride

(D)

water

(E)

PH3
4. Which of the following chemical formulas does not exist?

(A)

CaCl2
(B)

Al(NO3)3
(C)

CaO

(D)

Li3NO3
(E)

Al2S3
5. What is the proper name for the formula Li3PO4?

(A)

lithium phosphate

(B)

trilithium phosphorous tetroxide

(C)

trilithium monophosphorous tetroxide

(D)

lithium phosphorous oxide

(E)

trilithium phosphorous tetroxide

6. What does the following symbolism represent: 58Ni2+  ?

(A)

A nickel ion with 28 protons, 28 neutrons, and 30 electrons.

(B)

A nickel ion with 30 protons, 28 neutrons, and 30 electrons.

(C)

A nickel ion with 30 protons, 28 neutrons, and 28 electrons.

(D)

A nickel ion with 28 protons, 30 neutrons, and 30 electrons.

(E)

A nickel ion with 28 protons, 30 neutrons, and 26 electrons.

7. Which of the following atoms is least likely to form a positively charged ion?

(A)

sulfur

(B)

aluminum

(C)

sodium

(D)

zinc

(E)

cesium

8. A student obtains 263.7 grams of iron.

(A)

There are 1.806 x 1026 moles of iron present.

(B)

There are 4.983 x 10-22 moles of iron present.

(C)

There are 1.906 x 108 moles of iron present.

(D)

There are 1.906 x 104 moles of iron present.

(E)

There are 4.722 moles of iron present.

9. How many hydrogen atoms are present in 72.08 grams of water?

(A)

4.818 x 1024 hydrogen atoms.

(B)

18.02 hydrogen atoms.

(C)

1299 hydrogen atoms.

(D)

4.339 x 1025 hydrogen atoms.

(E)

1.299 x 1024 hydrogen atoms.

10.
There are 5.687 x 1022 histamine molecules in 10.50 g of histamine.  What is the molar mass of histamine?

(A)

78.20 g/mol

(B)

94.81 g/mol

(C)

111.2 g/mol

(D)

178.6 g/mol

(E)

The answer cannot be calculated without the molecular formula of histamine.

11.
Copper has two naturally occurring isotopes. 63Cu has a mass of 62.9298 g/mol and is 69.16 % abundant.  65Cu has a mass of 64.9278 g/mol and is 30.84 % abundant.  What is the average atomic mass of copper?

(A)

62.93 g/mol

(B)

63.07 g/mol

(C)

63.55 g/mol

(D)

63.84 g/mol

(E)

64.22 g/mol

12.
What is the % composition (by mass) of phosphorous in phosphine, PH3?

(A)

25.0 % P

(B)

33.3 % P

(C)

66.7% P

(D)

72.8 % P

(E)

91.1 % P

13.
Shown below is the balanced equation for the combustion of butane. Assuming that oxygen is in excess, what is the theoretical volume of CO2 (g) produced at 1.500 atm and 298.0 K from the combustion of 100.0 g of butane?

2 C4H10 (g)  +   13 O2 (g)  (   8 CO2 (g) +   10 H2O (g)

(A)

22.40 L

(B)

28.08 L

(C)

112.3 L

(D)

224.0 L

(E)

149.3 L

14.
A student places 116.9 grams of NaCl (s) into a 1.000-L volumetric flask and then fills to the mark with water.  This is Solution #1.  The student then dilutes 0.5000 liters of Solution #1 to a total volume of 1.000 liter.  This is Solution #2. 

(A)
The concentration of Solution #1 is 116.9 M; the concentration of Solution #2 is 233.8 M.

(B)
The concentration of Solution #1 is 116.9 M; the concentration of Solution #2 is 58.45 M.

(C)
The concentration of Solution #1 is 2.000 M; the concentration of Solution #2 is 1.000 M.

(D)
The concentration of Solution #1 is 2.000 M; the concentration of Solution #2 is 2.000 M.

(E)
The concentration of Solution #1 is 2.000 M; the concentration of Solution #2 is 4.000 M.

15.
A student mixes an aqueous solution of sodium carbonate with an aqueous solution of magnesium nitrate, and a precipitate forms. The precipitate is:

(A)
Na2CO3(s)

(B)
Mg(NO3)2(s)

(C)
NaNO3(s)

(D)
MgO (s)

(E)
MgCO3(s)

16.
A student obtains 25.00 mL of a NaOH solution of unknown concentration.  Upon 


titration, 22.45 mL of 0.1022 M HCl are required for neutralization.  The concentration of the 


NaOH solution is:


(A)
10.90 M.


(B)
0.1138 M.


(C)
8.787 M.


(D)
0.1131 M.


(E)
0.09178 M.

17.
The pressure inside a 1.00-L Thermos bottle is measured to be 700 mm Hg at 21.0 ºC.  What will be the pressure inside the Thermos bottle at –21.0 ºC ?

(A)
0.500 atm.

(B)
0.790 atm.

(C)
-0.921 atm.

(D)
-700 mm Hg.

(E)
1.27 atm.

18.
Consider a fixed amount of gas.  Which of the following is FALSE?

(A)
When the volume is increased at constant temperature, the pressure increases.

(B)
When the temperature is decreased at constant pressure, the volume decreases.

(C)
When the pressure is increased at constant temperature, the volume decreases.

(D)
When the temperature is increased at constant volume, the pressure increases.

19.
A student places 13.09 g of a diatomic gas into a 5.000-L container at 273.2 K and measures the pressure to be 1.545 atm.  This diatomic gas is:


(A)
H2.


(B)
N2.


(C)
O2.


(D)
F2.


(E)
Cl2.

20.

When the following reaction is carried out in a flask, the flask feels HOT when 

held in the hands:


HCl (aq)   +   NaOH (aq)  (   NaCl (aq)   +   H2O (l)

Which of the following is TRUE?

(A)
Heat is transferred from the flask to the hand; this is an endothermic reaction.

(B)
Heat is transferred from the flask to the hand; this is an exothermic reaction.

(C)
Heat is transferred from the hand to the flask; this is an exothermic reaction.

(D)
Heat is transferred from the hand to the flask; this is an endothermic reaction.

21.
How much heat is required to raise the temperature of 150.0 grams of water from 20.6 (C to 

90.0(C?

(A)
43.6 kJ

(B)
12.9 kJ

(C)
10.4 kJ

(D)
2.16 kJ

22.
Which of the following equations is exothermic?

(A)
H2O(l)   (    H2O(g)

(B)
CO2(s)   (   CO2(g)

(C)
H2O(s)   (    H2O(l)

(D)
CH4(g)  + 2 O2(g)  (  CO2(g)  +  2 H2O(g)

23.
Use the data in the table below to answer the following question:

H°f               (kJ/mol)

CO2 (g) 
- 393.5
C3H8 (g)
- 104.0
H2O (l)

- 285.9
        
What is ΔH˚reaction  for the following reaction?

C3H8 (g)    +   5 O2 (g)   →   3 CO2 (g)   +    4 H2O (l)

(A)
-783.4 kJ.

(B)
-2220.1 kJ.

(C)
-2428.1 kJ.

(D)
+2428.1 kJ.

(E)
+ 575.4 kJ.

24.
Consider the Bohr Model for the Hydrogen Atom.  Which of the following electron transitions releases the greatest energy?


(A)
n = 5 to n = 3.


(B)
n = 4 to n = 2.


(C)
n = 3 to n = 1.


(D)
n = 2 to n = 1.


(E)
n = 1 to n = 7.

25.
Which of the following sets of quantum numbers is INCORRECT?


(A)
n = 1, l = 0, ml = 0, ms = +½.


(B)
n = 1, l = 1, ml = 0, ms = +½.


(C)
n = 2, l = 0, ml = 0, ms = +½.


(D)
n = 2, l = 1, ml = 0, ms = +½.


(E)
n = 2, l = 1, ml = -1, ms = -½.

26.
A hydrogen atom with the electron in its ground state, that is the lowest possible energy state, has the electron in:


(A)
a 3d orbital.


(B)
a 1s orbital.


(C)
a 2p orbital.


(D)
a 2s orbital.


(E)
a 3s orbital.

27.
The energy of one mole of red photons having a wavelength of 630 nm is:


(A)
190 kJ.


(B)
284 kJ.


(C)
1106 kJ.


(D)
1171 kJ.


(E)
1910 kJ.

28.
Solutions to the wave equation for the hydrogen atom solved by Schrodinger led to the new concept(s) of the quantization of:


(A)
Enthalpy.


(B)
Energy and space for the electron.


(C)
Molarity.


(D)
Isomers.


(E)
Gases.

29.
Which set of four quantum numbers describes the orbital pictured below?
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(A)
n = 1, l = 0, ml = 0, ms = +½.


(B)
n = 1, l = 0, ml = 0, ms = -½.


(C)
n = 1, l = 1, ml = 0, ms = +½.


(D)
n = 2, l = 0, ml = 0, ms = +½.


(E)
n = 2, l = 1, ml = 0, ms = +½.

30.
There are ___ unpaired electrons in a ground-state nitrogen atom (N).


(A)
0.


(B)
1.


(C)
2.


(D)
3.


(E)
4.

31.
The ground-state electron configuration of an oxygen atom is:


(A)
1s22s23s5.


(B)
1s22s23s23p3.


(C)
1s22s22p5.


(D)
1s22s22p3.


(E)
1s22s22p4.

32.
The ground-state electron configuration of a fluoride ion (F-) is:


(A)
1s22s23s6.


(B)
1s22s23s23p4.


(C)
1s22s22p6.


(D)
1s22s22p3.


(E)
1s22s22p63s23p6.
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