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CHEMISTRY 101
PRACTICE EXAM #2 (2007)

SOLUTIONS
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__ page4 (30pts)

TOTAL SCORE (100pts)

DO NOT OPEN THE EXAM UNTIL 11 AM!I

¥Youmug turn in your exam by 11:50 AM.

¥Thisisaclosed book,closed notes exam. Thereisa periodic table onthe LAST PAGE
of the exam.

¥Theuse of preprogrammed fundionsor information on your calculator is NOT allowed.

¥SHOW YOUR WORK!! Partia credit will begiven for calculations only where | can
follow wha you have done

1 mole particles = 6.022 x 10* particles
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MULTIPLE CHOICE (4 pts. each). Write your answver on theline to theleft of each question.
Thereis only ONE correct choice for each question.

C__ 1. The element europium exists in naure as two isotopes. 'Eu has a mass of

1509196amu, and ®*Eu has a mass of 15292® amu. Which of the following
statementsis TRUE?

A) An atom of ®'Eu contains 151 protons
B) An atom of *Eu contains 63 neutrons
C) Thesetwo isotopes exist in naure in approximately equd abundances.

D) Theeisnoway to estimate therelative abundances of these isotopes.

__D__ 2. Which of thefollowing bondsis themog polar?
A) CN N
B) CN O
C) CNF
D) SNF

C__ 3. Which of the following pars of compounds is likely to be miscible (completely
soluble in oneanother)?

A) H,0O and CH,CH,CH,CH,CH,CH,
B) HF and CCl,
C) Br,and CCl,

D) Br,andH,O

C__ 4. Youneed to make 500mL of a0.10 M Fe*" solution. How much of a2.00 M Fe**
stock solution would you pipe into your 500mL volumetric flask?

A) 25mL
B) 10mL
C) 25mL
D) 40mL
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__E 5. (5pts) Which of thefollowing molecules has zero dipole moment?
A) N,0
B) CI,O (Oinmiddle)
C) SO,
D) AsCl,
E) SeO,

B 6. (5 pts.) Which of thefollowing quantities containsthe greatest number of N atoms?
A) 1 mol N,
B) 50g N,O
C) 17gNH,
D) 500mL of 2 M NH, in water
E) 150mL liquid pyridine, C;H:N (dendty = 0.983 g/mL)

C__ 7. (4 pts) Elemental sulfur exists as molecular units with a formula of Sg. Which of
thefollowingisavalid Lewis dot structure for the S molecule?

A) i o o o
TN T T
B) :S::s 0 S_S
] TN
S—S—S5—5 | . |
: l i l .'S\S--_-é/

8. (8 pts.) Nitrogen (N,) and hydrogen (H,) react to form ammonia (NH;). Consder the mixture
of N, and H, shown in the picture bd ow.

N, + 3H, DPPPD2NH,

& 8
Se}
M2 oo 8 ® 8 > gggéﬁ &
NZCX) (e0] % CSD mcp

a) Wha isthelimiting reagent in this reaction? H,
b) Draw arepresentation of the produd mixture assuming the reaction goes to completion.
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9. (6 pts) Thelinestructure for cholesterol is shown bdow.

HO
How many carbon atoms are there in onemolecule of cholesterol? 27
How many hydrogen atoms are there in onemolecule of cholesterol? 46

10. (12 pts)) Thefollowing organic molecules are known for thar characteristic fragrances.
Circle and name any three fundiond groupsthat contain heteroaoms.

ketone
‘I __
aldehyde 7

Essence of jasmine

Methylbutyl acetate (banana)
alcohol Vanillin

11. (6 pts) Argon gas (Ar) makes up about 1% of the Earth@
amosphee. In 1E8 sentences, explain why argonis not a greenhou ges.

A greenhoug gas absorbsand reradiates infrared radiation. A molecule absorbsIR
radiation if avibration can beexcited that resultsin a changein theoveral dipole of the
molecule. Ar isasingle atom, notamolecule, andthus there are no vibrations(bond
stretches and bendg tha can be excited.

12. (8 pts) Consder thefollowing: Diatomic molecules are not potential greenhou® gases.
() Isthis statement trueor false? FAL SE

(b) Briefly explain your answer discussing N, and HCI, two diatomic molecules foundin the
amophee.

N, isnotagreenhou® gas, butHCI isagreenhou® gas. A greenhou® gas molecule
mug have avibrationtha changes the molecular dipole. When N, stretches, thereisno
changein molecular dipole, dways nonpobr. HCI isa polar molecule and when HCI
stretches, the dipole grows in magnitudeas the distance between ! + and ! Bgrows.
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13. (15pts) Theinng atom of a triatomic molecule (3 atoms) can have any of three different
electronic geometries consstent with the octet rule. Identify (1) the three electronic
geometries, (2) the approximate bond angle in each case, and (3) give an example (a
complete Lewis structure) for each case.

1800

ee [\ e steric number = 2
O=—=C=0 Linear geometry

s steric number = 3
o@o Trigonal planar geometry
< 1200

\\\\\\ o

o, steric number = 4
H /\/\ ’ Tetrahedral geometry

< 1090

14. (15 pts) The fat stored in the hump of a camel is a source of both energy and water.
Assume the fat congsts entirely of tristearin, the triglyceride of stearic acid and tha the
reaction for metabolism is the same as combustion of tristearin. The molecular formula
of tristearinis C,;H,;,0.

Write the bdanced chemical reaction for the combugion of tristearin.
C.H, 00, + **%,0, PPEBD57CO, + 55H,0
Cdculate the mass of H,O (in kg) produced by metabolism of 1.00 kg of fat.

"1000 g%1 mol C,H,,0,% 55 mol H,0 ¥

1.00kg C,;H,,,O
( g Cs7Mig0 6)§ 1 kg é 89145 ¢ &?1 mol C;H,,,0,8&

= 617 mol H,0O

"18.02g H,0% 1kg ¥

61.7 mol H,O
( ’ )ﬁl mol H,O &1000 ®

= 1.11kg H,0



Periodic table

| ~— Atomic number, 2

18
-— Element symibol 3
.._ . OOW ~a— Relative atomic mass, A, 13 14 15 16 17 a.oM
3 4 5 6 7 8 9 10
Li Be B C N O F Ne
6.94 9.01 1.8 12.01 14.01 16,00 19.00 | 2018
Tt 12 i3 14 15 16 17 18
Na | Mg Al | Si P S Cl | Ar
2299 | 24.31 3 4 5 6 7 8 9 10 1" 12§ 2698 | 2809 | 3097 | 32.06 | 3545 | 3995
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc Ti Vv Cr Mn | Fe Co | Ni | Cu Zn Ga Ge | As | Se | Br Kr
3310 | 4008 1 4496 1 4790 | 5094 | 5201 54.94 55.85 | 5893 58.89 | 63,54 | 65.37 6972 | 7259 | 74.832 78.96 @ 79.91% B3.80
37 38 39 40 41 42 43 44 45 46 47 48 49 30 51 52 53 534
Rb | Sr | Y Zr Nb Mo | Tc [ Ru  Rh |Pd [ Ag | Cd In | Sn | Sb | Te | Xe
85.47 | 87.62 | 88.91 91.22 9291 95,94 | 9891 | 101.07 | 102911 1064 | 107.87 | 112.40 | 11482 | 118.71 | 121.75 | 127.60 | 126.90 | 131.30
55 56 72 73 74 75 76 77 78 79 80 81 82 83 B4 85 26
Cs | Ba Ladu Hf | Ta | W [ Re | Os | Ir | Pt {Au | Hg Tl | Pb | Bi f Po At  Rn
132.91 1 137.34 | ) 178,49 | 180,95 | 183.85 | 1B6.2 190.2 192.2 19508 | 196.97 | 20059 | 204.37 1 207.19 | 208,98 210 210 222
87 ag 104 105 106 107 108 109
Fr | Ra Rf Db | Sg | Bh | Hs | Mt
223 226.03 [2611 [262] [263] [264] {265} [268]
57 58 59 &0 61 62 63 64 65 66 67 68 59 74 !
Lanthanoids la | Ce | Pr [Nd [ Pm|Sm | Eu Gd| Tb | Dy | Ho | Er | Tm | Yb | Lu
138.91 | 140.12 | 140.91 | 144.24 | 146.92 | 150.35 | 151.96 | 157.25 | 158.92 | 162.50 | 164.93 | 167.26 | 168.83 | 173.04 | 174.97
89 a0 91 92 93 94 95 96 a7 ag 99 100 101 102 103
Actinoids f Ac| Th Pa| U |[Np i Pu|Am |Cm Bk  Cf | Es | Fm | Md | No | Lr
1227031 232.04 1 231.04 1 238.03 | 237.05 1§ 239.05 | 24106 | 244.07 1 249.08 | 252.08 | 252.09 [ 257,10 | 258,10 259 262




