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1.  Energy is released when nitrogen gas combines with hydrogen gas to form

ammonia according to the equation:
B(‘eﬁb(nj Bondg w

N (g) + 3 H (g) 2 NH
2(g) 2(g) 3(8) Cyrer
Which of the following is responsible for the release of energy? BM é _{5 _J»;‘M [»e[ eqses

Breaking nitrogen bonds éﬂﬂav
Breaking hydrogen bonds

Forming nitrogen-hydrogen boncls]

Breaking both nitrogen and hydrogen bonds.

All of these release energy
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2. The standard enthalpy of formation of atomic oxygen is: / & (‘@ > & @)

A. Negatlve since all spontaneous reactions are exothermic ﬁ j
. B. Zero, since oxygen is an element Mty b@k

B
< C. Positive, since breaking of bonds is always endothermic ] &’L g ‘ fo

gative, zero, or positive depending on the T€mperature
E. Zero, since oxygen is an element and Positive, since breaking of e
bonds is always endothermic ‘,-C’C Q

3. Given the following standard enthalpies of formation:

Compound  AH¢ (kJ/mol)

CHa(g) -75
COx(g) -394
H,0(g) 242

What is the standard enthalpy change for the combustion of methane:
CHy(g) + 202(g) — COx(g) + 2H,0(g)
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4.  The standard enthalpy of formation for HyO(l) is AH = - 285 kJ/mol.

Beginning with H,O (1), which of the following physical and/or chemical changes
is/are exothermic?

2 H atoms and 1 oxygen atom
lpado
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H,(g) f;% (g) | |
4B+ 218
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5. Which of the following are NOT correctly written as a standard enthalpy of
formation reactions?

i) Mg(s) + Ox(g) + Ha(g) — Mg(OH), (s)V/ md/ | AH=-924.7 kl/mol
ii) Ha(g) + % Ox(g) = HO(l) v/ s ™| AH=-285.8 kJ/mol
i) Mg(s) + 2H,0(1) — Mg* {aq) +2 S (aq) + Ha(g) D‘F AH = -704.7 kJ/mol
vy If,,('aq) H faq) — H0 (y PQAQ'AH= -124.1 kJ/mol
M /1 x
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D. 1&iv
E all are correct
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100 mL of water, 100 mL of alcohol, and 200 mL of an unknown liquid, all at 25°C,
are heated at the same rate under identical conditions. After 3 minutes the

temperature of the alcohol is 50°C. It took 5 minutes for the water to reach 50°C. It
took 6 minutes for the unknown liquid to reach 50°C.
Which statement is TRUE regarding the specific heat, C,?

C (water) = C; (alcohol) X “Tweece 25 MQC/Z Z{/'I‘E"l&u/) .

B C; (water) > Cs (alcoho so I wml o unknam AR
C. Cs (water) < Cs (unknéwn) - o, .
D.  C,(alcohol)> C, (unknownlr  cechy 5D°C 1 3 saim, J 9?‘/'

e He abohol.
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G vde D Co vnliinn = Cs alud]

What amount of heat energy, kJ, is released in the combustion of 16.0 g of C3Hg?

2 C3He(g) + 90x(g) = 6 COx(g) + 6 H,O(1) AH®=-4120k]J
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Which of these will lead to the greatest increase in temperature when added to
100.0 mL of water at 25°C?

A. 94 g of gold at 150°C, specific heat =0.128 J/g K.
B. 50 g of iron at 110°C, specific heat = 0.452 J/g K.
. C. 66 gofsilver at 124°C, specific heat = 0.234 J/g K.
CF 70 g of copper at 150°C, specific heat = 0.385 J/g K.
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9.  Given the following equations and AH® values, determine the heat of reaction (kJ)
at 298 K for the reaction:

2NFs(g) + Cu(s) — NaFu(g) + CuF(s)

AH® (kJ)

© 2NFy(g) + 2NO(g) — Ny Fyg) + 2 NOF(g) -82.9
NO(g) + Y%Fy(g) — NOF(g) -156.9

Cu(s) + Fa(g) — CuFax(g) -531.0

A. +770.8
) Co s > -
[B“Tg%%%] ' qus)+j%’(s/)—$ 2 (9 AH®= 53[0
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10. A volume of 50.0 mL of 0.400 M NaOH(aq) was added to 20.0 mL of 0.500 M
H,SO04(aq) in a calorimeter of heat capacity 39.0 JK™'. The temperature of the
resulting solution rose by 3.60°C. What is the total heat produced (in kJ) in this

neutralization? Assume that the specific heat capacity of the neutralized solution is
418 JK'g™.

H,SO4(aq) + 2 NaOH(aq) — 2 Na,SOs(aq) + HrO(l)




11. In the introduction to Chapter 6 I played several clips from the hit TV show “The
Big Bang Theory” in class. In this episode, Dr. Sheldon Cooper is trying to
visualize the behavior of electrons traveling through a graphene sheet. Which of the
following statements is/are true regarding his findings?

i) Sheldon’s model of the behavior of electrons failed with lima beans, peas, and
marbles, but he was able to come up with an accurate model with balls from a ball
pit after he determined the proper size ratio with bigger carbon atoms.

i) Just like Dalton, Thompson, and Bohr, it was relatively easy for Sheldon to
develop an accurate model of the behavior of an electron.

iii) Sheldon’s model of the behavior of electrons failed with lima beans, peas, and
marbles, but he was able to come up with an accurate model after recognizing the
electron behaved as both a particle and a wave. ,/
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E. i & iii

12. What is the enefgy of the photons emitted frdm the He-Ne laser, wavelength = 655

b 227 1077 Z= 1?.5 = &6*26’((045"5 [3“00’_"/ 0 Z"/{)

A
B.  43410%J — T
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13.  Which emission line in the hydrogen spectrum occurs at highest frequency?
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- Suppose a certain atom has four energy levels, and assume all transitions between

levels are possible. Which statement is TRUE?

A. The lowest energy light is emitted forn=3 - n=1 X
B. The longest wavelength light is emitted forn=4 - n=2 X
P o

The potential energy is greatest when the electron is at the n=1  level. )(

Z D. There are a total of 6 spectral emission lines. )

. There are a total of 4 spectral emission lines.(\/

Sodium metal requires a photon with a minimum energy of 4.41 x 10" J to emit
electrons. Suppose you have two lasers, one emitting light with a wavelength of"
210 nm and the other emitting light with a wavelength of 335 nm. Each laser
produces 10,000 photons/sec.

Which statement is true regarding the removal of electrons from the metal’s

surface?

(a

Both lasers eject electrons from the metal surface at the same rate. 7

Both lasers eject electrons from the metal surface, but the weaker laser
needs to operate for a longer period of time.

C. 2 Only the laser with photons of 335 nm ejects electrons.
D. & Only the laser with photons of 210 nm ejects electrons.

E. X Neither laser will eject electrons.
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- Which of the following statements best describes a 4d,, atomic orbital?

A. x The 4dy, orbital has the same number of radial and angular nodes.
B. X The 4dy, orbital has more radial nodes than angular nodes.
ZE. The 4dy; orbital has more angular nodes than radial nodes7
D. _-The 4dy, orbital does not have any radial nodes.
E. % The 4dy, orbital does not have any angular nodes.

Which of the following electron configurations is correct for mercury (Hg)?

[Kr] 65%6f*64"
[Xe] 4s25f'46d'°
[Xe] 65°4f*64"
[Xe] 65°5d"°

[Xe] 65%4£75d" )

mo oW

How many electrons in a zinc atom have the quantum number m;= 0 ?

6 s [c20c2 7 b2 3pb 223"
Zh: (57257 IpoRsT 3pT s

& e 666 ©O

® >

m

30

Which response correctly fills in the blanks?

The atom has core electrons, valence
electrons, and unpaired electrons

A. ‘Oxygen2 o.X o: Eﬂ M Zc:m 6wgkme Zu{\pv]@‘ :
B.  chi Y
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Which of the following sets of quantum numbers could describe one of the valence
electrons in a sulfur atom in the ground state? . _ 2
Sl 352 3pM

A. 1=0 m=0 mg=+% =2
. B. 1=1 m=-1 my=-% \
/C n=3 1=1 m=0 m=7% 2=6 o~ L=|

T =3 138 m=-2 m=F%
E. - n§<4’l=0 m=-1 mg=+%
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The attraction of the nucleus on the outermost electron in an atom tends to:

decrease moving from left to right and top to bottom on the periodic table.

decrease moving from right to left and top to bottom on the periodic table. )
decrease moving from left fo right and bottom to top on the periodic table.
decrease moving from right to left and bottom to top of the periodic table.
the attraction of the nucleus to the outermost electron remains constant for
each element on the periodic table.

Zle i

Lithium’s first and second ionization energies are 519 kJ/mol and 7300 kJ/mol,
respectively. Element X has a first ionization energy of 590 kJ/mol and a second
ionization energy of 1150 kJ/mol. Element X is most likely to be: .
s =p
A, Oxgenx b %17 FE feer LR s Pz /&E%k
B, Sodium# 1 . —— My 2ad) FE v ke e /“30” oy 1150KT
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Which of the following is correctly ordered in terms of atomic radius, from smallest

to largest? -
gestt Mg M F
/A Mg <Na'<F / 2t ((ps IpT
B. Mg"<1~ <Na’ Oye. D= [Ce”
C. F <Na <Mg® 1ve IR
SOENN e
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E. Na' <F <Mg - ounllest )Wj’cs

Arrange the following in order of increasing electron affinity:(Cl/ P, S,@ 4"193'[’ @

A. Most positive EA ®(<S<P<Ar Mostnegative EA
B. Most positive EA Most negatlve EA
Most positive E
D. M it r<P<S<Cl Mostnegative EA
E. Most positive EA W<Ar<P<S Most negative

Which of the following statements is TRUE?

. The first ionization potential of H is greater than that of He™Y
C B. The ionic radius of Fe' is larger than that of Fe’". 7 '
- Fheetectron atfinity of C is greater than that of CLX
D. The atomic radius of Li is larger than that of Cs. »5~
E. All are false.:,(p




