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PLEASE READ THE FOLLOWING INSTRUCTIONS
Do NOT begin the exam until asked to do so.

There are 9 numbered pages, a useful information page and a periodic table in this exam. Check

to see that they are all here hefore you begin the exam. Return all these papers when you are
finished. Write your name on every page. Use a pen with blue or biack ink for the entire exam.

Exams done in pencil, erasable ink, or where white-out, liquid paper, etc. have been used are
ineligible for regrades.

Be sure to follow the directions in answering all questions. Write your final answers in the bianks
provided. In working problems and the BONUS, you must SHOW ALL WORK. No credit will be
given unless all work is clearly shown and the method of solution is logically correct. Use correct
units and significant figures.
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CHEMISTRY 1127, EXAM fH NAME VAE Y
December 3, 2010 :

1. (41 points)

A. (8 points) Answer the following True-False questions, please write the entire word True or
False as your answer.

<\ TVrue 1. The quanium number £ = 1 corresponds to a p-type sublevel. '
ﬂi Tru€. 2. No two electrons in the same atom can have the same four quanfum
ve numbers.
Q
Y]

Tm& 3. Atomic radius decreases across (from left to right) a period.

’Fa\sa 4. Electronegativity is the measure of how difficuli it is to remove an electron
from a gaseous atom.

B. (6 points) Consider an electron transition from energy leveln=4ton=2ina hydrogen
atom. What is the energy of one photon given off during this transition?
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C. {10 points) A green laser pointer used in the class has a frequency of 5.64 x 10" s,

1. What is the wavelength of the light?
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2. If 36 kJ of energy is given off when pointing at an exciting chemical equation on the

projector screen, how many photons were emitted? 3 -19 _T
T3 - 3. \®
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D. (21 points) Answer the following questions in the space provided.

1. Classify the following as ground state, excited state or impossible.

a. 1s2s%2p%3d" execiled

b. 1s22s%2p’3s’ - ¢ mprps.sib \c

2. How many electrons in an atom can have the following quantum number designation

o,4, %
’\r,,*g)a n=3,m=0 G) =3 bt=%
T ’3 &" o me= ©
b. n=5,1=3, mg=+2 g1 Ma_"l,o
|
022 pp= 327
3. Answer the following questions about the Mn?* cation. ts >
a. Write the abbreviated ground state electron configuration for Mn?",
LAl 24°
b. Complete the orbital diagram for the ground state of Mn?*. Be sure to label the
orbitals. You may not use all the boxes. 3d
TH 2.P 33 2P uwsds

i il [ (9 b B ol B () (0 B AT ] O

c. Is the ground state of the Mn?* ion paramagnetic or diamagnetic?

?ammégnex\—i (4




CHEMISTRY 1127, EXAM II} NAME WE Y
December 3, 2010
1. (37 points)

A. (6 points) In each of the following questions, Print in capital letters (i.e. A, B, C, D, E) on
the blanks at the left of the numbered question the letter of the best answer. Circled letters
will not be considered. -

A 1. What is(are) the bond angle(s) in SFe? .
A.00°, 180°  B.1095°  C.120°  D.90°and 120°  E.180°

. How many possible resonance structures exist for sulfur trioxide?
A.3 B. 4 C.5 D.6 E.8

_ Write the Lewis dot structure for BF,. Which of the following statements best

describes this structure?

A. It obeys the octet rule on all atoms.

B. It has less than an ociet on at least one atom.

C. It has a lone pair of electrons on the boron atom.
D. It has less than an ociet of electrons on alt atoms.
E. It exceeds the octet rule.

B. (15 points) Consider the following molecule shown by its incomplete Lewis structure:

1. X How many pi bonds are in the structure?

2. \ 2~ How many lone pairs of electrons are needed to complete the Lewis
structure?

8. 5S¢ What is the hybridization of oxygen atom marked as A in the molecule?

4. S 29‘ What is the hybridization of carbon atom marked as C in the molecule?
5. 20 How many sigma bonds are in the molecule? |
6. l—e,\-ra\r\ecltaWhat is the molecular geometry around carbon atom marked as 2 in the

structure?
7. What are the approximate values of the angles marked as 1, 2 and 37

09.S° 109.5° 20°

3 o)
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C. (16 points) Complete the
Lewis structures (the struct

NAME

WE ™

following table about the following two molecules with compiete
ures given do not reflect the actual geomeitry):

Electron pair Molecular Hybridization Is the molecule
geometry around geometry around the polar? (Yes or
the central atom around the central atom No)

central atom
. ’rc.‘rmhcdja\ rri om\
H——P—H 3 = p3 N
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H
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lIL. (46 points)

A. (12 points) Answer the questions below, using LT (for is less than), GT (for is greater
than), EQ (for is equal to), or Ml (for more information required) in the blanks provided.
Consider the reaction

3 Ax(f) + XYa(s) 2 X(s) + 3A2Y(s) AH® = 150 kd
where A, and X are elements in their most stable states under standard conditions. For
this reaction: _

(1 1. The enthalpy of products ____the enthalpy of reactants.

pMT 2. AH; for Az (s) 0.

GT 3. f this reaction is run such that the heat absorbed arises from 1000 g of
water, the change in temperature of the water 0.0359 °C (to 3
significant figures). WeOX U-1F x At = LS8R0

- 35.9°C

EQ 4. AHP for the reaction A= .

113X (s) + AzY (8) > Az () + 1/3 XY3 (s) -50 kJ.

B. (10 points) Brass has a density of 8.25 g.*'cm3 and a specific heat of 0.362 Jig-°C. A cube
of brass 22.00 mm on an edge is heated in a Bunsen burner flame to a temperature of
95°C. It is then immersed into 20.00 mL (d = 1.00 g/mL) of water at 22.0°C in an insulated
container. Assuming no heat loss, what is the final temperature of the water?

Qs = 8T8y x 0362 T~ (ka- q5°C)

9.°¢
' °c)
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C.

G
24

(8 points) When propane gas is burned in air, the following reaction takes place:
CaHa(g) + 502(g) > 3CO2(g) + 4H20() AHO =.2219.9 kJ

How many grams of CzHg (MM = 44.1 g/mol) must react with an excess of oxygen to
liberate 57.2 kilojoules of heat?

S5 by Aol eere wilo-

——
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L.y o
. (12 points) The following thermochemical equations are provided for use in solving this

problem.

CoHalg) + %Oz(g) > 2CO0g) + HO0 AH = -1299.6 kJ

C(s) + O2(g) > CO2(9) AH = -393.5 kJ

Halg) + > Oale) > HO) AH = 285.9 kJ

Using the guidelines below, calculate the enthalpy change for the reaction given in the last
row of the table below.

1. Complete the table below, showing the three reactions that must be added together to
give the reaction shown at the bottom of the table.

2. Also show the enthalpy change for each of the reactions you p.rovide below in the
column to the right of the equations.

3. Report the enthalpy change for the reaction given in the last row of the table below.

Chemical reactions to be added together to give the formation AH
reaction shown in the bottom row of this table:

11X

™
5

N
)

G
) 1.CO2eg) + HaO L) » Caltaeg) + %.Oz" 1299. &

aR

/
) 2C )+ 202¢9) > 20O ¢qy) 22X C'3°‘5-5)\

)

&)

X

Haeg) + Vo Oreg) — Wa O (4) ~-0289.9Y \

2 C(s) + Ha(g) > CoHa(g) AH = 22671
Yl
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IV. (26 points)

A. (8 points) Suppose you want a titration of 0.70 g Fe(NH)2(S04)26H,0 (MM =
392.19 g/mot) to require 25.00 mL KMnO, to reach an end point. What molar concentration
of KMnQ4 (MM=158 g/mol) solution should be prepared?

8H*(aq) + MnO4(aq) + 5Fe®*(aq) > Mn*(aq) + 5Fe**(aq) + 4H,0

0. 10q % \mo | . ol MO §_ aexld g

3a0..19¢ 5ol Fe?t |
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B. (8 points) When 35.0 mL of 1.43 M NaOH at 22.0°C is neutralized by 35.0 mL of HC1 also
at 22.0°C in a coffee cup calorimeter, the temperature of the final solution rises'31.29°C.
Calculate q for the neutralization of one mole of NaOH. Assume that the volumes are
additive and the density of the solutions is 1.00 g/mL. (specific heat of solution is 4.18J/°C)

Qoo = (B0 + D50 )5 AT x (3129 ~22.0)
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C. (10 points) A student evaporates 5.00 g of an unknown pure liquid in a nearly-closed flask
of a known volume using the procedure used in the lab in this course. He condenses the
liquid and then determines the mass of the condensed liquid. From the following data
answer the questions below.

Mass of flask and cap 65.559
Mass of flask, cap and condensed liquid 66.083 g
Barometric pressure 752 mm Hg
Temperature of hot water bath 98.1°C
Volume of the flask 278 mL

1. What is the mass of the condensed liquid?

66083 - ©5.559
All or m+wv5

©.5240

2. How many moies of gas are in the flask at 98.1°C and 752 mm Hg?
152 x O2IF = N x 0.0821 ¥ DT ¥

1
6o L mrst 2.
2 wist.O

0.00962 el 9.03 x107 ol

3. What is the molar mass of the liquid?

C-S2Yy oL answer fﬁﬁ._,‘{-#
T q.03x1073 ’-;nsuoef mn # L
All or neflona.
58.0n Im@l
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BONUS (15 points) ALL or NOTHING

The bonus should be done only after you have completed the main part of this exam and checked
your work for errors. The time allotted for this exam does not include time for the bonus. (SHOW
ALl WORK! Lucky guesses will not be considered. The method of solution must be reasonable
and must get all answers cotrect for any credit)

A sample of sucrose, C12H22044, is contaminated by sodium chloride. When contaminated sample
is burned in a bomb calorimeter, sodium chloride does not burn. What is the percentage of
sucrose in the sample if a temperature increase of 1.73°C is observed when 3.000 g of the sample
is burned in the calorimeter? Sucrose gives off 5.64 x 10°kJ/mol when burned. The heat capacity
of the calorimeter is 22.4 kJ/°C.
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