
CFIEM 1F92 Midterm 1A October 2003

Name I D #

When is your CHEM lF92lab? Day

Time Section (A or B) -

Which of the following Chemistry courses have you taken before
starting CIIEM lF92? (Circle any that apply.)

OAC Chemistry Grade 12U Chemistry

Brock CHEM 1P00 Other (specify)

INSTRUCTIONS:

Write all answers on this examination paper.
A periodic table is provided.
Nonprogrammable calculators are allowed (no organizers!)
No other aids are allowed.

FORMULAS:

E = hv =hcllv

Avogadro's number = 6.022x 1023

Planck's Constant: h = 6.626 x 10-34 J.s

Speed of light: c = 2.998 x 108 m/s

Energy of an electron in the nth orbital of a hydrogen atom:

E = -Rr/n2

R, (Rydberg constant) = 2.I8 x 10-18 J

SHOW ALL WORK!
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1. (5 marks) Convert 5.35 glcm3 to lb/ft3. There arc 454 grams in 1 pound, 12 inches in a foot, and2.54
centimeters in an inch.

Answer:

2. (4 marks) Round the following calculations to the proper number of significant figures:

(a) 0.238 x9726 + t9.99 = 115.79730

(b) 75.1+ 445.7 + 646 = 1166.8

(c) (2 marks) (988.8 - 929.93) + 499.96 = 0.11774942

3. (2 marks) Calculate the value of the following expression:

6.oza x rc-34) (z.ggz x to8)
l 1 \

/1{?\ f ---..:- I" " " ' \ rc ' I  
ANSTryER:

4. (3 marks) Give formulas for the following compounds:

magnesium bromide

iron(Il) phosphate

potassium carbonate

5. (3 marks) Name the following compounds:

HNO2

PoSt

CurSOo

Answer:

Answer:

Answer:



CHEM 1F92 Midterm 1A October 2003 page 3

6. (6 marks) Balance the following equations with the lowest whole number coefficients:

Cr(OH), + HrSOo -+ Crr(SOo), + - HrO

-Se +  -O,  -+  -SO,

CoH,o + _Oz -+ CO, + - HrO

7. (3 marks) Write balanced net ionic equations for the following reactions.

AgNO, (aq) + NaCl (aq) -+ AgCl(s) + NaNO, (aq)

Answer:

2HCIO4 (aq) + Ba(OH), (aq) -+ Ba(ClOo), (aq) + 2 HrO 0)

Answer:

HNO2 (aq) + NaOH (aq) + NaNO2 (aq) + HrO (l)

Answer:

8. (10 marks) An organic compound contains 26.88 Vo C,2.256 VoH, and7037 VoF.What is its empirical
formula?

Answer:
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9. (10 marks) Barium chloride reacts with silver nitrate to produce a silver chloride precipitate according to
the following equation:

BaCl, (aq) + 2 AgNO, (aq) + Ba(NOr), (aq) + 2 AgCl (s)
If 38.95 mL of BaCl, solution produces 0.7308 g of AgCl, what is the molarity of the BaCl, solution?

Answer:

IO. (2 marks) "No two electrons in an atom can have the same four quantum numbers" is a statement called

A. The Pauli Exclusion Principle
B. Hund's Rule
C. The Schroedinger Equation
D. Dalton's Atomic Theory
E. The Heisenberg Uncertainty Principle

Answer (give letter):

11. (6 marks) The ion |9.X2* contains protons,
44 ' -

electrons, and

neutrons. Its mass number is and its atomic number is . The element X is



CIIEM 1F92 Midterm 1A October 2003

12. (3 marks) Show the ground-state electronic configuration for a carbon atom.
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I T T  2 P

13. (4 marks) An atom of vanadium has unpaired electrons. The V'* ion has unpaired
electrons.

14. (4 marks) Use periodic trends and predict which of the following species has the largest radius and
which the smallest.

Ne Mg'* Cr F
Answers: Largest radius.

Smallest radius.

15. (4 marks) Use periodic trends and predict which of the following atoms has the largest l't ionization
energy and which the smallest.

C a N a K M s

Answers: Largest 1u I.E.

Smallest lu I.E.

16. (2 marks) Which element will show an unusually large jump in ionization energy values between I, and
Io, the third and fourth ionization energies?

N a M g A l S i P Answer:

17 . (2 marks) Which of the following equations represents the second ionization energy of oxygen?

A .  o ' ( g ) + o ( g )  + 2 e -  ( g )

B. o'(g) + O- (g) + e- (g)

C. O (g) -+ O'* (g) +2 e- (g)

D .  O ( g ) + 2 e -  ( g + O ' - ( g )

E. O. (g) --> 02* (g) + e (g)

T
T

2s

1 s

Answer (give letter):
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18. (4 marks) Determine the oxidation number of:

Br in BrrO.

N in HNOr.

Mn in Ba(MnOo)r.

Fe in NarFeOo.
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Answer:

Answer:

Answer:

Answer:

19. (2 marks) Identify the oxidizing and reducing agent in the following reaction:

2 A l + 3 F r - + 2 A l F 3

Oxidizing agent

Reducing agent

20. (8 marks) Consider the reaction of ammonia with oxygen to produce nitrogen oxide and water according
to the equation below. If 5 moles of NH3 and 8 moles of Oz are allowed to react, what is the limiting
rcactant? How many moles (if any) of each species are present after the reaction? Show your reasoning
clearly!

4 N H 3 ( g )  +  s o z G )  +  4 N o ( g ) +  6 H z o ( g )

Limiting reactant:

Moles NH, remaining after reaction:

Moles 02 remaining after reaction:

Moles NO produced:

Moles HrO produced:
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2I. (I3 marks) Complete this paragraph with the words and phrases given in the box below:

All acids have certain properties in common. When dissolved in water they produce a

taste, they turn from blue to red, and they react with metals such as iron to liberate

Water solutions of on the other hand, taste , turn litmus from

to -, and produce a sensation when rubbed between the

fingers.

As long as we are dealing with water solutions of these substances, we can use the definition

of an acid and a base. which states that an acid is anv substance that releases while a

base is any substance that releases The definition eliminates the need

for water in the definition by defining acid-base reactions in terms of a

acid to base, regardless of solvent.

from an

Use these words and phrases to fill in the blanks in the paragraph above.

Arrhenius
bases
bitter
Bronsted
blue
electron pair
greater
hydrogen gas

hydrogen ions
hydronium ions
hydroxide ions
less
Lewis
litmus
proton

pH paper
proton transfer
red
slippery
smaller
sour
zinc
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