Chemistry 115 Name Key

Dr. Cary Willard
Exam 2B October 15, 2008

Points Earned Points Possible
Page 1 12

multiple choice
Page 2 25
Page 3 28
Page 4 24
Page 5 12

Total 101

Note: All work must be shown to receive credit. On calculation problems show answer with the correct
number of significant figures using scientific notation if necessary.

Avogadro’s number 6.022 x 10%%/mol
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Part 1 - Multiple Choice (12 points)

1.

Which is not part of Dalton’s atomic model?

®o0 o

Elements are composed of minute, indivisible particles called atoms.

Atoms of the same element are alike in mass.

Atoms of the same element can be different in size.

Chemical compounds are composed of two or more atoms of different elements.
All of the above are part of Dalton’s atomic model

What charge does a cation possess?

a.
b.
C.
d.

It is not possible to determine the charge
Positive

Negative

Neutral

The nucleus of an atom usually contains

®oo0 o

Protons

Neutrons

Electrons

Both choices A and B
Neither, choices A, B, nor C

The number of protons in an atom is known as its

P00 o

Atomic Mass
Atomic number
Mass number
Molecular mass
None of the above

Different isotopes of an element are atoms of that element which have

®oo0 o

The same atomic number and the same mass number
Different atomic number and the same mass number
The same atomic number and different mass number
Different atomic number and different mass number
None of the above

The atomic mass of an element is

a.

® o0 o

The mass of the most abundant isotope of that element

The weighted average of the masses of the naturally occurring isotopes of that element

The arithmetic average of the masses of the isotopes of that element

The ratio of the mass of one atom of an isotope of that element to the mass of hydrogen

None of the above



Part 2 — Nomenclature (8 points) Fill in the following table with the correct IUPAC name or

formula

IJUPAC Name

Chemical Formula

Magnesium nitrate

Mg(NO3)2

Cupric bromide

CuBr2

Trinitrogen pentoxide

N305

Ammonium sulfide

(NH4)2S

Potassium phosphate

KsPO,

Nickel(l11) oxide

Ni203

Calcium hydroxide

Ca(OH)2

Pentaphosphorus tetrachloride

P5C|4

Part 3 — Problems (80 points)

1. (6 points) Fill in the chart below

species protons neutrons

electrons

*p 15 19

15

“Br 35 47

36

2. (5 points) Explain how an empirical and a molecular formula differ.

An empirical formula is the simplest ratio of the atoms in a
compound. A molecular formula tells the actual number of each

type of atom in a compound.

3. (6 points) Balance the equations below

a. 2 Al + N, =

AIN

b. B&CIZ + (NH4)2804 —>

BaSO, + 2 NH,CI




4. (8 points) Complete and balance the equations below. (Both reactions will occur.)
a. Cu + AgNOg; (single replacement reaction)

Cu + 2 AgNO3 - Cu(NO3)2 + 2 Ag

b. FeSO, + KOH (double displacement reaction)

FeSO4 + 2 KOH = Fe(OH)2 + K2S04

5. (20 points) Given a 5.96 g sample of the amino acid phenylalanine, CqH19NO;,.calculate the
following:
a. molar mass of phenylalanine
9(C) +10(H) + N + 2(0)
= 9(12.01 amu) + 10(1.008 amu) + 14.01amu + 2(16.00 amu)
= 108.09 amu + 10.08 amu + 14.01 amu + 32.00 amu
=164.18 amu

b. moles of phenylalanine

1 mol CoH1(,NO,
164.2 g CoH,(NO,

?mol CoH,yNO, = 5.96 g CoHyoNO, X = 0.0363 mol CoH,,NO,

c. moles of carbon atoms

0.0363 mol CgH]ONOZ : = 0.32 [C
. 0 X . 7 mo
1 mol ‘;9H]ON02

d. molecules of phenylalanine

6.022 x 10%3molec CoH,(,NO,
1 mol CeH,(NO,

0.0363 mol CoHyoNO, X = 2.18 x 1022 molec CoHyoNO,

e. number of oxygen atoms

2 oxygen atoms

2.18 x 10?22 molec CqH,;,NO, X
Morec Lotz N2 molec CoH,1(NO,

= 4.36 X 1022 oxygen atoms




6. (24 points) Butane, C4Hsp, is a common fuel for heating homes in areas not serviced by
natural gas. The equation for its combustion is

o

@

?molec H,0 = 5.00 g C4Hyy X

ZC4H10 + 13 02 EE— 8C02 + 10 Hgo

How many moles of oxygen are required to react with 7.44 mol C4H1o?

13 mol 0,
?mol 02 = 7.44 mol C4H10 X m = 48.4 mol 02

How many grams of carbon dioxide will be produced when 5.19 mol of C4H, are
burned?

8mol CO, 44.01gCO0,

29 CO, = 5.19 mol C4H, o X x
gt MOt ballio X o ol Culyy - 1mol CO,

=913 g CO,

If 855 grams of CO, are produced in part b, what is the percent yield of the reaction?

actual 855 )
) x 100(%) = (—) x 100(%) = 93.6% yield

204 vield =
?% yield ( 913

expected

How many molecules of butane will react with 39 molecules of oxygen gas?

2molec C,Hy,

?molec C,H,y, = 39 molec 0, X = 6 molec C,Hq

13 molec 0,
How many molecules of water will be produced by the combustion of 5.00 g of butane?

1mol C,H,y, 10mol H,0 6.022 x 10*3molec H,0

X X
58.12g C4,H{y 2mol C4Hy, 1 mol H,0
= 2.59 x 10%3molec H,0

How many moles of CO, will be produced by the reaction of 5.00 moles of butane with
40.0 moles of oxygen gas?

8 mol CO,
?mol CO, = 5.00 mol C,H,y X Tmol Gl = 120.0 mol CO, |
8 mol CO,
?mol CO, = 40.0 mol O X ——— = 24.6 mol CO,

13 mol 0,



7. (7 points) Calculate the empirical formula of a compound which is composed of 38.76% Cl
and 61.24% O

38.76 0 Cl x — 2L 093 mol ci
I 3s a5 g1 T 0™
6124 0 0 x —0L0__ 5 608 mol 0
I 160090 T 00O

Cl1.09303.828 = Cl035 = Cl,0,
1.093 1.093

8. (5 points) A compound with empirical formula SO,F, has a molar mass of 306 g. Determine
the molecular formula for the compound.

SO,F, -- Molar mass = 32 + 2(16) + 2 (19) = 102
You need 3 units of SO,F; to get a molar mass of 306

So the molecular formula is S3;0gF¢



