CHEM 101

Exam 4

December 3, 2021
Instructor: Lida Farsi

Clearly print your name in the name section of the Scantron answer sheet.

There is only one most correct response to each of the multiple-choice questions. Each question
is worth 4 points.
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Which of the following is NOT a combustion reaction?
a. 2H2 (g) + 02 (g) 2 2H20 (g)
b. C(s)+02(g) > CO:2(g) b N A
| S N x\gen —>
© 2HCL(aQ) + K28 (aq) > HiS (g) + 2KCl(aq) = =~ 3 Comb st ion
d. CH30H (1) + O2(g) = CO2 (g) + H20 (g)

reaction

Is the following statement True or False? “All acid-base reactions are gas evolution

reactions” Mu“:} gas E,Vn\"’*.\""\ Yeachisns a@ave uu;;,}-\g:nc'. Yeackions,
a. True
(b) False also

Which changes involve a chemical reaction?
a. Ice melting upon warming
b. Bubbles forming when a soda can is opened
@ An electric current passing through water, resulting in the formation of hydrogen
and oxygen gas
d. Dry ice subliming

Which of the following does NOT provide evidence of a chemical reaction?
a. A color change
b. The formation of a solid in a previously clear solution
c. The emission or absorption of heat
@ All of the above provide evidence of a chemical reaction

Which equation is balanced?
a. CHa(g)+ 02(g) 2 CO2(g) + 2H20 (g)
b. CHa(g) + 02 (g) > CO2 (g) + 2H20 (g)
€) CHa (g) +202(g) 2 CO2(g) + 2H20 (g)
d. 2CHa (g) +2502(g) = 16CO2 (g) + 18H20 (g)
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a. Na', Ag®
b. NOs7, Cr
c. Agh, CrI
@ NOs, Na*
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Which of the following is a gas evolution reaction?
a. 2HCI (aq) + Ka2S (aq) = HaS (g) + 2 KCl (aq) e
(® 2CsHis (1) +25 02 (g) > 16 CO; (g) + 18 H20 (g) = Combstnn >
c. NH4Cl (aq) + KOH (aq) = H20 (1) + NH3 (g) + KCl (aq)
d. 2HCI (aq) + K2COs (aq) = H20 (1) + CO2 (g) +2KCl (aq)

Is the following statement True or False? “Reactions involving the transfer of electrons
are called oxidation-reduction reactions or redox reaction.”

True
b. False

Which of the following compounds are insoluble in water?
a. LisS ' o LWAYX S
I...r2 H _=_’_> L.i.+, N H\\_+ 5 K +* -?ov‘b‘\- Com P 'u\nr.l‘a "5"'\ ‘\‘ ayYe R

b. NH4OH
[
c. KI
[
@ CaS04
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Is the following statement True or False? “Greenhouse gases act like glass in a
greenhouse, allowing visible-light energy to enter the atmosphere but preventing heat
energy from escaping.”

(a) True

b. False

Consider the following equation:

02 (g) + 2H2 (g) 2 2H20 (g)

How many moles of H>O result from the complete reaction of 20 mol of H2? Assume that
there is more than enough ){’2.

a. 40 02
.4 W10 _ 2o wol W, 0
b. 10 H X W\ —
A WMo = O waihiy
c. 18 ? wol R / /Z My(l_
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12. Excessive exposure to which of the following electromagnetic radiation is NOT harmful
to humans?
a. Gamma rays
(® Visible light
c. X-rays
d. Ultraviolet

13. Which of the following has the shortest wavelength?
a. Radio waves
() X-rays C'\bwt 2.4
¢. Infrared
d. Microwaves

14. Is the following statement True or False? ovbit
In the Bohr model of the atom, severalmumbers are used to specify each orhifal.
a. True a s'w\a\t_ quantum numleer

@ False

15. What is the shape of “s” and “p” orbitals?
a. s: dumbbell, p: sphere
(b) s: sphere, p: dumbbell
c. s:donut, p: clover
d. s:clover, p: donut

16. What information cannot be inferred from the following electronic configuration?
1s*2s*2p®3s*3p? ) )
a. This element has 14 electrons ls /2— 2R
b. This element has 4 valence electrons g Lol Nalewee
¢. This element has 10 core electrons 24246=10 cate  eleckims

This element has 2 orbitals overall W0 Tl gy O
v 3 1 2
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17. Which of the following represents the Pauli exclusion principle?

a. %s_may hold no more than two electrons in the first shell, no more than eight
electrons in the second shell, and no more than 18 electrons in the third shell.

b. Opkits may hold no more than two electrons with opposing spins.

c. Orbitals may hold no more than two electrons in the first shell, no more than eight
electrons in the second shell, and no more than 18 electrons in the third shell.

Orbitals may hold no more than two electrons with opposing spins.
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18. Consider the reaction:
2 Na (s) + F2 (g) = 2NaF (s)
If you begin with 10 mol of sodium (Na) and 6 mol of fluorine (F2), what is the limiting
reactant and theoretical yield of NaF in moles? <y Dy

Wil Nu& = \\D wis\ N}{—J -T\\me*{tﬁk\
Na, 10 mol 2wl AGE = 1D N,\/éx i wpRn T yie\d

b. F2, 10 mol
c. Na, 12 mol 2t Nk = 6w x 2w Nl 5 ol b
d. F2, 12 mol ' Voowake

19. Consider the following reaction:
4 NHs (g) + 502 (g) 2 4 NO (g) + 6 H.O AHrxn=-906 kJ

Calculate the heat (in kJ) associated with the complete reaction of 25 g of NHa.
a. -22650
@ b. -1329.2 TANYE | bW =26 kJ — BB T XD
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20. Write the electron configuration for vanadium:
a. 1s%2s?2p°3s?3p®3d° This is  hew we  &U orleitals
292901022263 33 e s d
b. 1522322p63§3123§1 . \s. 2% e 35 30 s %P
c. 1s*2s2p°3s°3d°4s“3p- A b are Wend
@ 157252p"3s23p%4s73’ = RO B B
— & & a\so WH“:S
21. Is the following statement True or False? “As we move to the right across a period, or
row, in the periodic table, atomic size increases”
a. True

@ False

22. Is the following statement True or False: “As we move down a column (or family) in the
periodic table, ionization energy increases”
a. True

@ False

23. Is the following statement True or False? “To balance a chemical equation, we should
insert coefficients in front of the chemical formulas. But if the equation is difficult to
balance, we are allow%hange the s ipts of some elements to make sure the
number of each type of atom in the reactants equals the number of each type of atom in
the products.”

a. True

False



24. Fill in the blank with the correct word: “The quantitative relationship between reactants
and products in a chemical reaction is reaction ”
a. Limiting reactant
b. Molar mass
c. Theoretical yield
(d) Stoichiometry

25. What does the following definition represent? “The amount of thermal energy emitted or
absorbed by a chemical reaction, under conditions of constant pressure.”

a. Entropy
b. Internal energy
c. Work

Enthalpy

Appendix 1: Periodic Table of the Elements
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