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The people sitting next to you must have a different colored exam. Be Sure to Write Your Name and the Exam Color
on Your Green Scantron. You may write on the exam.
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1. If the same amount of heat is added to 50.0 g samples of each of the metals below, which metal will experience

the largest temperature change?
Metal Specific Heat (J/g'K)
Al 0.902
Cu 0.385
Fe 0.451
/Au ) 0.128
“‘{ 0.753
a. Al
b. Cu
c. Fe
§ Au
e. K
2. Which of the following atoms is diamagnetic?
a. K
b. C
c. Ni
*@ Ba
e. Cl
3. A microwave oven emits radiation at a wavelength of 5.00 millimeters. What is the frequency of this radiation?
a. 1.67x108%s! C — ;«L\)
b. 6.00 x 1045 - ’2 cJ)f/ 0 {f/) ; R
c. 1.50x10%s"! N\ - e T S A= sar v
d 1.50x 10° s T Xk [ Geee x0T
e.) 6.00 x 109!

4.7 Calculate the standard enthalpy of formation of carbon monoxide,

C(s) + 1/2 Oy(g) > CO(g), given the enthalpies of the reactions below.

C(s) + Ox(g) - COxg) AH =-393.5 kI
2 CO(g) + Ox(g) —> 2 COx(g) AH = -566.0 kJ
4
a. -959.6kJ - P ~
b. -421.6kJ°C Ce +°02 /) 2 Co& (f*if
c. -1725K | o - P
(L -1105k fex L//é?:; ) o CQL‘Jﬁ;,'é’:f*m Ce
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5. All of the following statements are true EXCEPT
a. Inan endothermic process heat is transferred from the surroundings to the system.
b. The greater the specific heat of an object, the more thermal energy it can store.
c. The SI unit of specific heat capacity is joules per gram per kelvin.
d. Heat is transferred from the system to the surroundings in an exothermic process.
(e.” The temperature of a system is a state function. _
6. What is the hybridization of the bromine atom in BrF;? [F(
a. sp 6/2 v.e . F g |
b. sp?
c. sp? | F /
d spd e
@ sp’d®
7. What is the energy of a single photon with a wavelength of 633 nm?
a. 934x102] C = /\V ~~~~~ }\U - E }’\
b. 7.11x108)
c) 3.14x101]J - .62 ¥/0 3”7:‘\)(? Ox/o' A@&.}
L: 4 S SN AN S A -
{37

\
]:\?;, Y T

>~\r>

4.73 x 1047 0- ‘?@
e. 7.15x10%])
} 8. Which of the underlined atoms (N, CJ, Cy, and O) are sp? hybridized?

a. NandO

b. N,C;,and O K

& ChandC, Ouwib -'O =

d OandC,

e. Oonly

9. If25.0 gH,0 at 11.2°C is combined with 75.0 g H,O at 87.2°C, what is the final temperature of the mixture?
The specific heat of water is 4.184 J/g:K.

(% géég /‘P»ML' Ghined = Heat Lair

. 732°C | . 5 i

d. 74.4°C Y1997 2505 (Te=iln) ~ 4l ;'j 75.0z) (92,2-79
e. 87.0°C oy [ ok | 7

)O""GTF-’ s “7)1 §Z = 9:7,35?;34 - 313/ g-rf:

TF - (&2 °c
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10. The standard molar enthalpy of combustion of butane is -2877 k.

7K.
] e f C‘t H/o
CaHio(g) + 13/2 Ox(g) — 4 COx(g) + 5 HyO(g)

What is the enthalpy change for the combustion of 15.00 g C4H;¢?

gpetrey 15009 Cybtrs] pimd ]-'187/1&“ _ Ay
c. - kJ

D msu [z [ melco

e. 49124

11. Calculate the wavelength of the line in the Lyman series that results from the transition#n = 5 ton = 1. The
Rydberg constant equals -2.18 x 10-18 J.

Gi gg.gm AE = Eperl = Eirin) - 2B
c. 114mm )= = L8 x)07 0 iy ’**"&79‘)(/0
d 126 nm F N N P L&
e. 209 nm Fys A9 M6 ‘§ LY = Q1Y Xle —
____12. Which element has the electron configuration 1522522p63523p2? AE-= 2,072 X! o
= Mg _hV = h&=
b. Ga HE =" X o
c. Si 8 m
c ehe _aswe
e. S AE OIT C n M
___13. Use VSEPR theory to predict the electron pair geometry and the molecular geometry“c;f SO .
@ e pair geometry = trigonal planar, molecular geometry = bent LF Ve
€ pair geometry = trigonal planar, molecular geometry = linear
c. e pair geometry = tetrahedral, molecular geometry = bent 2:
d. e pair geometry = tetrahedral, molecular geometry = trigonal planar s/ ~ &= \
e. € pair geometry = tetrahedral, molecular geometry = linear \O/ _Q

14. Which of the following is a correct Lewis structure for SO,?

O\s Pex "'O'\§ ey '.O'\ el ._O%S L. '__o'\§ el

) ) 3) ) ©)

O T S O R S

increase down a group and increase across a period.
decrease down a group and remain constant across a period.
increase down a group and decrease across a period.
increase down a group and remain constant across a period.

a
b
c
d
15. In general, atomic radii
a.
b
d
e. remain constant down a group and increase across a period.
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C-N=Nn=-C~- N

16. When heated, azomethane decomposes into nitrogen gas and methane gas. / !
' '
CH:N=NCHj(g) - Na(g) + C:Hq(g) S :
Breattiag Wty
Bond Enthalpy Bond Enthalpy a ‘H“TW IVEIVIN|
Bond (kJ/mol) Bond /mol v
CH 413 N-N 163 N=n L c-¢ |
CN 305 N=N 418 M- LY C-H C
c-C 346 N=N 945
Using average bond enthalpies, calculate the enthalpy of reaction.
a. -609 kJ/mol
b. -583 kJ/mol
c. -462 kJ/mol
(d 263 Ki/mol
e. -197 kJ/mol
17. The of a photon of light is proportional to its energy and proportional to its
wavelength.

a. frequency, directly, directly
@ frequency, directly, inversely
c. velocity, inversely, directly
d. amplitude, inversely, inversely
velocity, inversely, inversely

18. How many sigma (o) bonds and pi (n) bonds are in the following molecule?
T
C
H H

seven o and two T
six o and two T
eleven ¢ and zero m
nine ¢ and two T
two ¢ and nine 7
19. How much energy is required to change the temperature of 15.0 g Fe from 18.5°C to 56.8°C? The specific
heat of iron is 0.451 J/g-K.

@ =+

a. 5757 c %

b 1273 0,41 T | ! U#’s‘ (sce-18.5) = 257
) 25917 "j;:jf'j:;'{‘“"

d 3857 A

c. 4527 //
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20. Which of the following elements would have the greatest difference between the first and the second ionization

energies?
Na

b. Sr
c. Cu
d
e. Sc

21. What is the total number of valence electrons in a dinitrogen tetraoxide molecule?

o a. 18
b. 24 N’\O‘/

c. 26 [ L\L/:

d 32 2

)34

22. What is the correct Lewis structure for IF3?
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23. 1f 34.8 J is required to change the temperature of 10.0 g of mercury by 25 K, what is the specific heat of
mercury?

(ay 0.139J/gK =49 3 / | =0/37
b. 0.3381/gK — [ /0.0 “LK' — el 2
c. 0.718J/gK . 9( )

d. 0870 J/gK

e. 1.93J/gK

24. Which of the following combinations is most likely to produce ionic bonds?
a. OandH
@ Aland S ;
c. CandN /V\e{’ﬁ/ Y honme th j
d NandO
e. SandCl
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25. Which of the following are resonance structures for formate ion, HCO,?

.'c\j‘. O c)\- :q.
/C—{jj: /(\3—0 /}j=0 /C.-_—_O::
H H H H
(1) ) 3) @
a. land2
b. 2and3
c. land3
1 and 4
e. 1,2and4



