Chemistry 111- spring 2017 Exam #1 Name:

Vining

1. Consider an ion of the isotope 2>Mg with a charge of 2+. How many protons, neutrons, and
electrons does it have?

protons, neutrons, electrons

2. Describe the location of the subatomic particles in an atom:

Protons are found

Electrons are found

Neutrons are found

What force holds electrons in an atom?

3. You make some tea using a tea bag. Some tea dissolves, but some of the little leaves leak out and
are floating around in the liquid. The result is a:

a) pure compound b) pure element

¢) homogeneous mixture d) heterogeneous mixture

4. The atomic number of Si is:

a) 28 b) 14 c) 42 d) 58 e) none of these

5. What is the molar mass of Mg(NQ3s)2? g/mol



6. A) How many elements are in the 4" period of the periodic table?
B) What is the group letter designation for: (enter an answer like 4A)
Alkaline earth metals

Halogens

7. Give formulas for the following:

calcium chloride: Calcium nitrate:

Dinitrogen pentaoxide Ammonium carbonate:

8. Which of the following types of compounds do you expect each pair of elements to form?

Mgand Cl:  covalent or ionic

C and Se: covalent or ionic

9. Name the following:

MgCl,

N,Cls

Cr(OH)s

H2S04

SiO,




10. What are the molecular and empirical formulas of the pictured molecule?
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Molecular: Empirical:

11. What is the formula of the ionic compound formed between Ti* and O% ions?

What is the formula of the ionic compound formed between Al3* and SiO4* ions?

12. Give the charge on ions of the following elements:

Al Li S Br

13. The molecules Oz and Os represent:

The atoms 0 and 80 represent:

14. A compound has the empirical formula CH20 and a molar mass of 120.10 g/mol. What is the
molecular formula?

a) PCILF b) C3HeO3 c) C4HgO4 d) CH20 e) none of these

15. Consider the reaction, P,+6Cl, 2 4 PCl5

If 3.5 mol of P4 react, how many moles of PCls can be formed?

a) 4 b) 3.5 c) 14 d) 6 e) 11



16. An experiment is performed where NaOH is slowly added to 50.0 g FeCls. The reaction that occurs
produces Fe(OH)s. The plot below shows the mass of Fe(OH)s produced as a function of the mass of NaOH

added. Choose tWO correct statements.

40 a) at point A, FeCI3 is the limiting reactant
deflection ~a

A\

30 b) at point A, NaOH is the limiting reactant

0 =P

Mass Fe(OH)4 produced, g

20 c) adding more FeCls will move the deflection
point to the right
10
d) adding more NaOH will move the deflection
0 0 30 30 20 50 point to the right

Mass NaOH added, g

17. Balance the following reaction: (if a species has a coefficient of “1” then do write in the 1)

CeHio + 0, > CO, + H>,0O

Calculation Questions: You must show your work.

18. Calculate the atomic weight for iridium. It has two naturally occurring isotopes,
iridium-191 (190.961 u, 37.40% abundant)

iridium-193 (192.963 u, 62.60% abundant)

atomic weight =



19. The density of gold (Au) is 19.32 g/mL. How many atoms of gold are present in 2.68 mL of gold?

atoms

20. What is the percent composition of Cu in CuS04?

% Cu =

21. Determine the empirical formula of a compound of P and O has the following percent
composition values:

43.64 % P and 56.35% 0

Formula:



22. A 25.4-g sample of ethanol burns in excess oxygen. What mass of CO, can be formed?

CHeO +30, = 2CO; + 3H0

Grams CO; =

23. Chemical Analysis: You have a 10.56-gram sample that is a solid mixture of Crz(CO3)3 and Fe20s.

You heat it and the Crp(CO3)3 reacts according to the equation below:

Cr2(CO3)3 (s) = Cr03(s) + 3 CO2(g)

Molar masses:

CO, =44.01 g/mol

Cr,05 =151.99 g/mol
Cr,(C0Os)3 = 284.01 g/mol

KEY: When the reaction occurs, the CO; is lost.

No reaction occurs to the Fe203. After heating, the mass of the new mixture is 8.46 g. What is the

mass percent of Cr2(CO3)3 in the original mixture?

%Crz(C03)3 =




24. Consider the reaction, 4 Cr+3 0, = 2 Cr,03

If 75.0 g of Cr are mixed with 25.0 g O2, which reactant is the limiting reactant?

Molar masses:

Cr =52.00 g/mol

0, =32.00 g/mol
Cr,05 =151.99 g/mol

limiting reactant =

What mass of Cr,03 can be formed?

gCr203 =




Avogadro’s number: 6.022 x 10%

D MAIN GROUP METALS

. TRANSITION METALS —Atomic number

1A 2A 3A 4A 5A BA 7A
(1) (2} . METALLOTDS ~Symbol {13) (14) {15) (16) (17)
ut?um Bewéhum . NONMETALS - Atomic weight
2 A
Li Be
6.94 9.0122
Sodium  [Magnesium
5 11 12 o
Na Mg 1B 28
22.9898 | 24.3050 (10) (11) (12)
Potassium | Calcium Gallium
. 19 20 31
K Ca Ga
39.0983 | 40.078 69.723
Rubidium | Strontium
: 37 38
Rb Sr
85.4678 | B7.62
Cesium | Barium Bismuth
] 55 56 81 82 83
Cs Ba Tl Pb Bi
132.9055 | 137.327 208.9804
Francium | Radium Ununpentium| (i
a7 113 114 115 116
7| Fr Uut FL. | Uup | Lv
(223.0197) (284.178) | (289.180) | (288.192)| (293)

Note: Atomic masses are

2009 IUPAC values

{up to four decimal places).
Numbers in parentheses are
atomic masses or mass numbers
of the most stable isotope of
an element.

Actinides




