CHEM 101
Make-up Exam 4:

There is only one most correct response to each of the multiple-choice questions. Each question
is worth 4 points.

1. Which of the following does not involve a chemical reaction?
a. Iron rusting when left outside.
Dew condensing on grass during the night.
c. Copper turns green on exposure to air.
d. A pure copper penny forms bubbles of a dark brown gas when dropped into nitric
acid. The nitric acid solution turns blue.

2. By balancing chemical equations what law is being demonstrated?
a. Law of conservation of energy
b. Bohr’s model
c. Quantum-mechanical model
@ Law of conservation of mass

3. What is an aqueous solution?
a. Heterogenous mixture of a substance with water
b. Heterogenous mixture of a substance with any liquid
@ Homogeneous mixture of a substance with water
d. Homogeneous mixture of a substance with any liquid

4. Which of the following does not describe a base?
a. Bitter taste
b. Slippery feel
Ability to dissolve metals
d. Tendency to form OH" in solution

5. Is the following statement True or False? “The water formed in combustion reactions
may be gaseous (g) or liquid (1) depending on the reaction conditions.
True
b. False

6. Is the following statement True or False? “All combustion reactions are also oxidation-
reduction reactions”

True

b. False



7. What is the most significant greenhouse gas in terms of its contribution to climate?

a. CO

b. SO,

C. NOz
CO,

8. Fill in the blanks with correct words: “If we consider baking pancakes as an analogy for

chemical reactions, ingredients would be our , pancakes would be our
, and the recipe would be ”
a. Products, reactants, stoichiometry
Reactants, products, stoichiometry
c. Products, reactants, chemical formula
d. Reactants, products, chemical formula

9. What is limiting reagent?
a. The reactant that makes the most amount of product
b. The product that makes the most amount of reactant
The reactant that makes the least amount of product
. The product that makes the least amount of reactant

10. Fill in the blanks with correct words: “The amount of emitted or absorbed by a

chemical reaction, under conditions of constant , can be quantified with a
function called enthalpy.”

a. Internal energy, pressure

@ Thermal energy, pressure

c. Internal energy, temperature

d. Thermal energy, temperature

11. Consider the following reaction:
C3Hs (g) + 502 (g) 2 3 CO2 (g) + 4 H20 (g) AHuxn = -2044 kJ
Which conversation factor does not correspond to the above chemical equation?
1 mol C3Hg

5mol 0,
1 mol C3Hg

3mol CO;
1 mol C3Hg

—2044 kJ

5mol O
—2044 kJ




12. What is the periodic law?

13.

14.

15.

16.

17

a. When the mixtures are arranged on order of increasing acharges, certain sets of
properties recur periodically.

b. When the mixtures are arranged in order of increasing atomic number, certain sets
of properties recur periodically.

c. When the elements are arranged in order of increasing charges, certain sets of
properties recur periodically.

When the elements are arranged in order of increasing atomic number, certain sets

of properties recur periodically.

Is the following statement True or False: “orange light has a shorter wavelength than blue
light.”
a. True

@ False

Which of the following does the Bohr model explain?
a. Why do atoms, when excited with energy emit light at a continuous spectrum?
@ Why do atoms, when excited with energy, emit light only at particular
wavelengths
c. Predict the emission spectra of helium
d. Predict the emission spectra of lithium

What is the ground state of hydrogen atom?

The single electron of undisturbed hydrogen atom at room temperature is in the 1s
orbital. This is the ground state, or lowest energy state, of the hydrogen atom.

b. The single electron of undisturbed hydrogen atom at room temperature is in the 2s
orbital. This is the ground state, or lowest energy state, of the hydrogen atom.

c. The two electrons of undisturbed hydrogen atom at room temperature are in the 1s
orbital. This is the ground state, or lowest energy state, of the hydrogen atom.

d. The two electrons of undisturbed hydrogen atom at room temperature are in the 2s
orbital. This is the ground state, or lowest energy state, of the hydrogen atom.

Is the following statement True or False? “ The 2s orbital is similar to 1s orbital, but
smaller in size.”
a. True

@ False

What does the following explanation represent? “When filling orbitals of equal energy,
electrons fill them singly first, with parallel spin.”

a. Pauli exclusion principle

(6) Hund’s rule

c. Bohr’s model

d. Quantum mechanical model



18. Which of the following statements is True?
a. The s subshell can hold maximum 1 electron.
b. The p subshell can hold maximum 3 electrons.
The d subshell can hold maximum 10 electrons.
. The f subshell can hold maximum 7 electrons.

19. How many valence and core electrons silicon has?
Valence = 4, core = 10
b. Valence =4, core = 14
c. Valence = 10, core =4
d. Valence = 14, core =4

20. Consider the equation for combustion of methane (CHg). If AHx, = -802.3 kJ when 1 mol
CHa is burned, how much heat is produced by the combustion of 237 g of CHa?

11847 kI E ~207 — &, 42828 S
b. -4320kJ W o s T
- X =
c. -5924kJ ¢ v3=237 ?ﬂ"“\‘ i g@@ TV e Ay t
d. -8640kJ *(Korrw) pckusd |
\’.\c\
21. A reaction has a theoretical yield of 22.8 g. When the reaction is carried out, 15.1 g of the
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. 151 % al 5
a 66 q,o ?uce«'( \('\t\o\: B ‘\5\= A . *\oo/
@ (0] -‘-‘\C"t’*\(’“ \d\ t\‘;\ 3{' “\
c. 51% -—w:a‘.t \\&
d. 196 % s o Bl Gl on f ol
283 7/\

22. Consider the generic reaction: 2A +3B+4C > D w"-\\ce(
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23. What is the maximum number of electrons that can occupy the n=3 quantum shell?
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24. What element has the following electron configuration? “1s?2s*2p®3s?3p®3d'?”

. Ni 2 2 \O
b Si \&2st 2 35 5\’6@3"\

c. Na Fust we shald £y w45
No element has the above electron configuration

2

25. Consider the reaction:
2CO(g)+02(g) 22C0O2(g)
If a reaction mixture contains 28 g of CO and 32 g of Oz, what is the theoretical yield? (y4x2)
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