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Information on exam rules

Electronic devices such as laptops, mobile phones, and smartwatches are generally prohibited in the examination room. However,
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such as using unauthorized electronic devices, communicating with classmates, exchanging exam or formula sheets, or using unauthorized
written materials during the exam, all of which qualify as attempted cheating
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GROUP A

1) The correct name for HBrO3 is

@ bromic acid b) hydrobromic acid ¢) bromous acid

d) perbromic acid e) hypobromic acid

2) What is the molar mass of cobalt (IT) sulfate tetrahydrate?

a) 173 g/mol b) 185 g/mol @227 g/mol
d) 285 g/mol e) 323 g/mol

3) Aluminum oxide (used as an adsorbent or a catalyst for organic reactions) forms when

aluminum reacts with oxygen.
Al(s) + O2(g) — ALOs(s) (not balanced)

A mixture of 50.75 g of aluminum and 92.50 g of oxygen is allowed to react. What mass of

aluminum oxide can be formed?

a) 101.6 g @ 959 g c)89.3 g d)8l.7¢ €)72.5 g

4) What is the atomic weight of an atom whose isotopes are 62.930 amu (abundance: 69.17%)
and 64.928 amu (abundance: 30.83%)?

a) 62.782 b) 63.096 ¢) 63218
(D 63.546 e) 64.076




5) The compound XF¢ contains 78.05% F by mass. What is the element X?
a) P (s 0)1 d)N e) B

6) What would the result of the following mathematical operation be with appropriate

number of significant figures?
(0.162 x 1.0970) + (4.2580/ 2.632001) = ?
a) 1.7958 @1.796 c) 1.80 d) 1.79549 e) 1.8

7) Lead (II) carbonate decomposes to give lead (II) oxide and carbon dioxide:

PbCO;3 (s) — PbO (s) + COz(g)

If the reaction yield is 95.7%, how many grams of lead (II) oxide will be produced by the
decomposition of 2.50 g of lead (II) carbonate?

A) 1.04 B) 1.55 @ 2.00
D)2.18 E) 5.55

8) Select the correct chemical formula for the precipitate that forms when the following

reactants are mixed.

CoSO4(aq) + (NH4)3sPO4(aq) —

@cm(Pooz B) CoPO4 @ Co3(PO4)>
D) (NH4)2SO4 E) Co(PO4)2



9) Using the following equation:
NaOH + H,SO4 — H20 + Na;SO4 (not balanced)
How many grams of sodium sulfate will be formed if you start with 200.0

grams of sodium hydroxide and you have an excess of sulfuric acid?

a)328 g @355 g c) 672 g
d)710 g e) 656 g

10) Select the ionic compound which is insoluble in water.

a) Rb2CO;3 b) Co(NO3)3 ¢) MgBr2

d) (NHa4)3PO4 @Al(om

11) How many grams of K2CrOy are required to make 250 ml of 0.20 M K>Cr04?
a)2.78 g b)4.35¢ c)6.71g

@9.71 g e)11.6¢g

12) Compound X contains 28.38 mass % C, 3.18 mass % H, 55.85 mass % Cl, and 12.60
mass % O. What is its empirical formula?
a) CHCIO b) C3HeClO, ¢) C3HsClhO2

@) C3HaCL2O e) C4lHsCl0

13) You are preparing 0.525 M Ca(NO3)2 solution. What is the mass of solute needed to
prepare 350 mL solution?

a) 1245 ¢g b)21.20 g @ 30.15 g d)324¢g €)36.6 ¢




14) How many moles of AI(OH)3 contain 2.18 x 10?' oxygen atoms?

@)1.21x10-3 b) 1.81x10°3 ¢) 3.62x103
d)0.28 e) 0.094
15) There are protons, neutrons, and electrons in 2/Pb?*
isotope.
a) 80, 210, 82 @82, 128, 80 c) 82,210, 2
d) 210, 82, 128 e) 80, 80, 2

16) Chromatography is a good way to separate the

a) elements in a compound. @the components in a mixture.

¢) the atoms in an element. d) the phases of a pure substance.

e) none of the above.

17) Classify each observation as a physical or a chemical property and tally them.

Observation 1: Gallium metal melts at 30 °C.
Observation 2: A dry piece of paper burns.
Observation 3: Chromium is the hardest metal

Observation 4: The density of a iron is 7.874 g/cm?

a) 2 chemical properties and 2 physical properties

b) 3 chemical properties and 1 physical properties.
@ I chemical properties and 3 physical properties

d) 4 chemical properties

e) 4 physical properties



18) The dimensions of a rectangular solid are 0.250 cm long, 0.120 em wide, and 0.300 cm

high. If the density of the solid is 10.0 g/cm?, what is its mass?

a) 90 grams b) 9 grams

¢) 9x107 grams @ 0.09 grams
e) 9x10° grams

19) How many oxygen atoms are there in 2.50 g of copper (II) chlorite?
a) 0.0125 b) 0.0252
c) 3.79x102! d) 1.51x1022

3.03x1022

20) Terephthalic acid, used in the production of polyester fibers and films, is composed of

carbon, hydrogen, and oxygen. When 0.6943 g of terephthalic acid was subjected to

combustion analysis it produced 1.471 g COz and 0.226 g H;0. If its molar mass is between
158 and 167 g/mol, what is its molecular formula?

a) C4HeO7 b) C¢HsOs ¢) C7H 1204 d) CsHi603 @) CsHsO4
21) Of the species below, only is not an electrolyte.
a) HBr b) AgNO; ¢) KOH

C}ca4 e) CaCl,



22) A flask has a mass of 78.23 g when empty and 593.63 g when filled with water. When the
same flask is filled with concentrated sulfuric acid, H2SOq, its mass is 1026.57 g. What is the
density of concentrated sulfuric acid? (Assume water has a density of 1.00 g/cm® at the
temperature of the measurement.)

a) 1.992 g/cm? @ 1.840 g/cm’ ¢) 1.729 g/em?

d) 1.598 g/cm? e) 0.543 g/cm?

23) What is the molarity of a solution in which 0.057 kg NiClz'6H:O is dissolved in enough
water to make 350.0 cm?® of solution?

a) 0.000685 b) 0.00023 @0.685

d) 0.342 e) 0.23

24) What is the mass percentage by mass of oxygen in CH3COOH?
a) 24.7% b) 31.8% c) 40.0%
d) 6.70% @ 53.3%

25) Which of the formulas below does not represent a compound that actually exists?
a) NaF b) Mg(NO3):2 ¢) CuS04.5H,0 d) K202 @ Al2(PO4)3



TABLE 4.1

Soluble Ionic Compounds

Solubility Guidelines for Common lonic Compounds in Water

Important Exceptions
Compounds containing NO;~ None
CH,COO~ None
cr Compounds of Ag*, Hg,?", and Pb?*
Br Compounds of Ag*, Hg,**, and Pb**
I~ Compounds of Ag*, Hg,?*, and Pb**
Moy Compounds of Sr**, Ba?*, Hg,**, and Pb**
Insoluble fonic Compounds Important Exceptions
Compounds containing s Compounds of NH,*, the alkali metal cations, Ca*, Sr?*, and Ba**
COy*" Compounds of NH,* and the alkali metal cations
PO,’" Compounds of NH,* and the alkali metal cations
OH™

Compounds of NH,*, the alkali metal cations, Ca?*, Sr2*, and Ba**
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