Name:

CHEM 107 (Spring-2004)
Exam 2 (100 pts)

, SSN

LAST NAME, First

(Circle the alphabet segment of your LAST NAME): A,B C-H I-L M-R S-Z

Please answer the following questions:

Part I: Multiple Choices (48 pts: 12 @ 4 pts each). Circle the ONE best answer:

1.

[98)

N

The number of ions formed when AI(NO3); is dissolved in water is:

a) 13 b) 3 c)2 d)4
For the reaction: a AI(OH); (s) + b HoSO4 (aq) ——> ¢ Alx(SO4)s (aq) + d H,O
The corresponding order for the coefficients a, b, c and d is:

a)2,3,1and 6 b)1,1,1and 3 c)2,1,2and 6 d)2,3,1and3

. In dilute nitric acid, HNOs, copper metal dissolves according to the following equation:

3Cu(s) + 8HNOs(aq) ——> 3 Cu(NOs)2(aq) + 2NOz(g)+4 H,O (1)
How many grams of HNOj are needed to dissolve 11.45 g of Cu
a)30.27¢g b) 0.4805 g c) 1.441g d) 0.1802

For the reaction: 2 Al (s) + 6 HCl (aq) —> 2 AlCl;3 (aq) +3 Ha (g)
the spectator ion(s) are:

a) only CI b) A’ and H' ¢)H and CI d) AP’ and CI

. Which of the following salts are expected to be insoluble in water?

a) CaBr; b) NiS ¢) KsPOy4 d) CsOH

In the reaction:
CaCO; (s) +2HCl(aq) —> CaCly(aq) + H.O (1) + COz(g)
What volume of 6.0 M HCI will be needed to react with 0.350 mol of CaCO3?
a) 42.0 mL b) 117 mL c)1.17L d) 583 mL

Calculate the molarity of F" in a 250.0 mL solution containing 18.34 g LiF and 4.32 g NaF?

a) 0.810 b) 0.202 ¢) 3.24 d) 4.77

Which of the following is a weak electrolyte:

a) potassium chloride (KCI) b) hydrobromic acid (HBr)
¢) nitrous acid (HNO,) d) Nitric acid (HNOs)



9. Styrene, the raw material for polystyrene foam plastics, has an empirical formula of CH. Its
molecular mass is 104. What is its molecular formula?

a) 8 b) CH ¢) (CH), d) CsHg

10. A sample of tin (Sn) and chlorine compound with a mass of 2.57 g was found to contain
1.17 g of tin. What is empirical formula of the compound?

a) SnCl, b) SnCl
¢) SnyCl d) SnCly

11. Calculate the molarity of 0.105 g of backing soda (NaHCOs3, molar mass = 84 g/mol) in 2.5
mL of solution.

a) 0.5 M b)5.0x 10*M ¢) 0.042 M d)42M

12. In a titration, 23.25 mL of 0.105 M NaOH was needed to react with 21.45 mL of HCI.
What is the molarity of the acid?

a) 2.44 M b)0.114 M

c)0.105 M d) no answer was given

Part II. Equations and formulas (20 pts)

Write balanced chemical equations for each of the following. Including physical states as (s, I, g
aq) and be careful about the type of arrow you use as or (Use the periodic chart
for charges on each ion and reference sheet). Please write N. R. if there is no reaction.

1. (6 pts) Write the equation (if any) which represents what happened when KNOs is mixed with
CuCl; in water:

2. (6 pts) Write the NET IONIC equation for the reaction of Na,SO,4 (aq) with BaCl, (aq)




3. (8 pts) Write the NET IONIC equation for the reaction of a solution of Pb(NOs), with a
solution of KI and then identify the spectator ion(s).

Net ionic equation:

Spectator ion(s):

Part II1. Calculations (32 pts) Show all work for full credit. Please express all answers with
the proper units and correct number of significant figures.

1. (20 pts) A chemist set up a synthesis of phosphorus trichloride by mixing 12.0 g P with 35.0 g
Cl. The equation for the reaction is:

2P(s) + 3Ch(g) —> 2PCl ()

a) Which reagent will be totally consumed (limiting reactant)?

Limiting Reactant:

b) What is the maximum number of grams of PCl; that can be produced (theoretical yield)?

Mass of PCl; =

c) What is the percent yield of the reaction, if 42.4 g of PCl; was obtained?

% yield =




2. (12 pts) Gold(IIT) hydroxide, Au(OH)s, is used for electroplating gold onto other metals. It
can be made by the following reaction:

2 KAuCly (aq) + 3 Na,CO; (aq) + 3 H,O —» 2 Au(OH); (aq) + 6 NaCl (aq) + 2 KCl (aq) +3 CO; (g)
To prepare a fresh supply of Au(OH); (247.99 g/mol), a chemist at an electroplating plant

has mixed 20.00 g of KAuCly (377.88 g/mol) with 500.0 mL of 0.472 M Na,COs solution.
What is the maximum number of grams of Au(OH); that can form?

Limiting Reactant:

Maximum mass of Au(OH); that can form:
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You will have 60 minutes to complete this exam. The exam has 5 pages plus the Periodic Table and

When you are told to do so, tear off the Periodic Table cover sheet and use as required during the exam.

All nitrates are soluble.
All salts of sodium, potassium and ammonium are soluble.

All chlorides, bromides and iodides are soluble except Ag”, Hg,*" and Pb*".
All sulfates are soluble except Ba**, Sr*” Pb*" and Hg,”".
All acetates, chlorates and perchlorates are soluble.
Everything else will be considered insoluble.

General Solubility Guidelines

Equations and Constants:

Density = Mass/Volume K=273+°C
Avogadro’s Number = 6.022 x 10%
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