Chem Club 2019-20 - IMF handout

2019 USNCO Local
[image: ]
[image: ]
2018 USNCO Local
[image: ]
[image: ]
[image: ]
2017 USNCO Local
[image: ]
[image: ]


2017 Local(contd.)
[image: ]
2016 USNCO Local:
[image: ]


ANSWER KEY

2019 Local:

14: D
15: A
16: B
17: C

2018 Local:

6: D
14: D
18: C

2017 Local:

6: B
14: B
15: A
16: A

2016 Local:

15: C
16: B
image1.png
18. Toluene, C7Hs, has both a higher vapor pressure than
water at 25 °C and a higher norma boiling point. Which
statement best exlains these observations?

(A) Liquids with higher vapor pressures typically have.
higher boiling points.

(B) Toluene has  higher molar mass than water.

(C) Toluene has a lower heat of vaporization than water.

(D) The density of toluene vapor s greater than that of
water vapor.
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. Which aqueous solution has the highest boling point?
(A) 1.0m acetic acid, CH,COOH
(B) 1.0m sulfuric acid, H:S0,
(©) 1.0.m phosphoric acid, H,PO,
(D) 1.0m glucose, CiH1:0p
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14, The normal boiling points of molecular fluorine, chlorine,
bromine, and iodine increase in that order. Which of the
following statements accounts for this increase?

(A) The chemical reactivity decreases in that order.
(B) The London dispersion forces increase in that order.
(€) The dipole-dipole forces increase in that order.
(D) The hydrogen bonding increases in that order.
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15, Quartz, Si0, is the most common mineral found on the
surface of the carth. Wht s the best cxplanation for the
it that quart i hard and has a high melting point?

(A) Quartz crystals arc extended structures in which
Cach atom forms strong covalent bonds with al o ts
neighboring stoms.

(B) Quartz crystals consis of positve and negative ions
that ar atracted o one another.

(€) Quartz rystals arc formed under extremes of
temperature and pressure.

() Silicon and oxygen atoms are especially hard
because of their clectronic sructure.

16. The critical point of carbon dioxide is 304 K and 73 atm.
Under which conditions is carbon dioxide a liquid?
1. 303 K and 73 atm IL 305K and 74 atm
@) Tonly (®) Honly
(€) BothTand 11 (D) Neither I nor I
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15,

16.

‘Which species has a normal boiling point closest to the
normal boiling point of argon, Ar?

W BN (©F o) o

A sample of methanol, CH;OH, i introduced into an
evacuated chamber with a movable piston. The pressure
is measured as a function of the volume of the container
while the temperature is maintained at 50 °C, and the
‘raph below is obtained.

‘Which statements are correct?

1. At volumes fess than 60 mi., only liquid methanol is
present

IL At volumes greater than 60 mL, only gascous
‘methanol i present

(@) tonly (®) Monly

(©) Bothland 1l (D) Neither Inor 11
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14. Ammonia (NH;) has a higher normal boiling point
(-3 °C) than is heavier congeners PH (bp 88 °C) or
AsH; (bp ~63 °C). Which is the best explanation for this
difference?

(A) NH s trigonal pyramidal and polar while PH; and
AsH; are trigonal planar and nonpolar.

(B) NH; is much more acidic than PH or AsHs.

(€) NHy({) experiences stronger London dispersion
forces than PHs() or AsHy(0).

(D) NH({) has extensive hydrogen bonding while PH1(1)
and AsH(7) do not.

In which are the ionic solids ranked in order of increasing
‘melting point?

(A) KBr<NaCl<NaF < Mg0
(B) NaF < NaCl <MgO <KBr
(€) KBr<NaCl<MgO <NaF
(D) MgO < NaF <KBr < NaCl
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16. A two-dimensional slice through the lattice of a
crystalline solid containing two differcnt clements X and
Y is shown schematically and to scale below. Wht type
of solid is it?

(A) A metallic alloy such as FeCr
(B) A molecular solid such as IBr
(€) An ionic compound such as LiCl
(D) A network covalent solid such as SIC
17. A portion of the phase diagram of uranium hexafluoride
(UF) is shown below.
.

e e T
Which statements are correct?

1. UF, sublimes at atmospheric pressure.
1L At80°C and 1.5 atm, only UFe(g) is present at
cquilibrium.

@) Tonly (®) Monly
(©) Bothland Il (D) Neither Inor II
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6. A solution of 20.0 g of which hydrated salt dissolved in
200 g H:O will have the lowest freezing point?

(A) CuSO4+ 5 H:O (M=250)
(B) NiSO4+ 6 H:0 (=263)
(C) M504+ 7 H:O (M= 246)
(D) NaxSO:+ 10 H:O (M = 286)
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14, The normal boiling point of 2-propanol, (CH:):CHOH. is

83°C. while that of acetone, (CH;).C=0. is 56 °C. What

i the principal reason for the greater boiling point of 2-

propanol?

(A) The O-H bond in 2-propanol is strongr than the
C-H bonds in acetone.

(B) 2-Propanal experiences greater London dispersion
forces than acetone.

(€) 2-Propanol experiences stronger dipole-dipole
interactions than acetone.

(D) 2-Propanol expericnces stronger hydrogen bonding
than acctone.




