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Exam # 4 - Final Exam (Individual Part)

Name: Answers
Last name First name

Student Number (your social security number):

Signature:

The individual portion of this exam has this title page plus three pages of questions (for
a total of four pages). Place your name (last name first) and your student number (or your
Social Security number, as you prefer) in the spaces above and sign on the line. Initial each
page of the exam in the top right hand corner so that if your exam pages get separated | can
match them to you.

To obtain maximum credit for each question, show your work in detail. Partial credit
for questions will not be assigned if no work is shown. Indeed, no credit will be granted if
complete work is not shown even for correct answers. Feel free to use pictures/diagrams to
illustrate your text answers and/or to use short text explanations to explain your drawings if
your pictures are ambiguous. If you have to make assumptions, etc., to complete any answers,
write me a short note stating and/or explaining your assumptions and testing them to the degree
possible. Be very careful with significant figures on all answers. Note: Use the Atomic Masses
from the table on the inside front cover of the text book that were also handed out with the
exam.

You have 60 minutes for this exam. The thirty points for the individual part of this exam
correspond to 15% of the 200 overall points for this course (i.e., this exam is worth 15% of the
total course grade).

44 People Wrote the Individual Exam & Turned in Answers

The Average Grade was 19.9 out of 30 & the Median Grade was 20.0 out of 30.
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1 (10 points in total). When the following reaction consumes 23.4 moles of oxygen, how many
moles of CsHsN are produced? What would the concentration of the CsHsN be if it were
dissolved in 2.000 cubic meters of water?

_ GCHNN + O, » _ GCsHsN + _ H)O
no2 = 23.4 moles
V =2.000 m’
nespsy = 22?2 and [CsHsN] = ?2?

[Note: There are only 3 Significant Figures for this data]

1_CsHN + 1.0, — _1_CsHsN + _2 H,0
Ncsusy = 1 X N
NcsHsN = 1 x 23.4 moles

Nespsn =23.4 moles

V =2.0 m® x 1,000 I/m*® = 2,000 L
[CsHsN] = nesusn / V
[CsHsN] = 23.4 moles / 2,000 L

CsHsN] =1.17 x 10” m/L (or 0.0117 m/L,

[Note: Only 3 Significant Figures are allowed for this answer]
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2 (10 points in total for 2a + 2b).  For each of the following compounds, write out the equation
defining the solubility product for each of these solids in an appropriate solvent.

2a (5 points for this part). LiS

LS ~—  Li" + S

Li,S == 2Li" + 182

K= [Li'P[S”]

2b (5 points for this part). Caz(PQOy),

Ca;(POy);, =—=  Ca”? + PO,

Caz(PO;); =—= 3Ca™ + 2PO;°

Ko, =[Ca”’P’[PO)
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3 (10 points in total). For the following system, calculate the pH of the solution. If 2.40 Kg of HI

are dissolved in 210 L of water, what is the pH?
Wi =2.40 Kg
V=210L
pH=2??
[Note: There are only 3 Significant Figure for this data.]
Whi =2.40 Kg x 1,000 g/Kg =2,400 g
HI — H + T
HI <— 1 H + 1T
MW= (1 x1.008) + (1 x 126.90) = 127.908 g/mole
npr = Wai / MWy
np = 2,400 g / 127.908 g/mole = 18.7634 moles
The number of moles of H in Solution = The number of moles of HI dissolved

Ny in solution = ny; dissolved

ny+ = 18.7634 moles

[H']=ny/V
[H'] = 18.7634 moles/ 210 L

[H'] = 0.0893499 m/L
pH = -log[H']

pH = -log(0.0893499)

pH = 1.0489058
pH =1.05

[Note: There are only 3 Significant Figures allowed for this answer.]
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