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Chem 1301A Midterm Test, October 2019

c trends, which oné of A-D correctly ranks the species froy,

4.  Based on periodi
lowest to highest ionization energy?
~lowest o / highest

N u e

B) Br //?Li_/,,,ﬁ/’/

c  cr /EI/L/

S

D) K /,S',/// e

5. How many of the following statements aré correct, based on periodic trends?

o Brhas a higher electronegativity than does Cl

« Be?* has a larger radius than does Li*
e Mg has alarger radius than does Be.

« O has a larger radius than does F~

A) 1
B) 2
C) 3
D) 4
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6. Aszlgln fO_rmaI charges to this rather unusual molecule, which contains hydrogen
ahn uorine bonded to two atoms. How many atoms have formal charges, and is
the overall structure charged or neutral? (Ignore the atoms in the two boxes.)

'F:
= “N-H-F "s/——i='°
8 \.--'

. 07 1F:
.F.\|s. :F:
FIIN

“F.

A) 7 atoms, and the overall charge is neutral
B) 5 atoms, and the overall charge is positive
C) 6 atoms, and the overall charge is neutral

D) 4 atoms, and the overall charge is neutral

7. Consider the Lewis structure below. Which element could X be?
.0
A) Br . O|1 5
B) N O=)|(—O
C)S :0:0
D) As

8. What is the formula of each of the species shown below?

S, e
/Q PN ~NH

A) CaH1o CaH7 C2HeN
B) CaH1o CaHs CoH7IN
C) CaHo CaHe C2oHeN

D) CaHs CsH7 C2HsN
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Consider the best Lewis structure of a neutral molecule. How many of the

9.
following statements are correct?

The number of electrons in the Lewis structure equals the sum of the

valence electrons for the atoms.
ectrons.

Lewis structure must have eight el

« [Each atomof a
red between atoms.

covalent compounds may be sha

o Electrons of
falewis structure.

« Hydrogen atoms aré often the central atom O

10.  Which of the following statements is/are correct about the best Lewis structure
for the ion [CP]™?

e formal charge lies on the carbon atom.

1. The negativ
and carbon atoms.

2. Thereis alone pair on each of the phosphorus
3. The carbon-phosphorus has a bond order of 2.

A) 1 only

B) 3 only

C) 1and 2 only

D) All statements are correct
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coh

ich i
Which statement(s) is/are correct about the best Lewis structure for the periodate

1.
ion, 104~ 7

1. It has a total of three equivalent resonance structures.
2. Alliodine-oxygen bonds are equivalent.
3. It has an average bond order of 1.5.

A) 2 only
B) 1 only
C) 3 only
D) 1 and 2 only

n electron-pair geometry that is the

Which one of the following species has a

12.
same as the molecular shape?

A) H20
B) PBrs
C) O3

D) CHs*

s the most-polar bond?

13.  Which one of the following compounds contain

A) CFa
B) CHa4
C) CH2Br2
D) CS2
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14.

15.

16.

How many of the following molecules are polar (have a net dipole moment)?

N(CH3)s  CH;OCH3  SCh ﬁ

What is the hybridization of the P atoms in P4O¢?

A) spid O//P\O
B) sp° | O I
C) sz P\P\O/P
D) sp 0~ 0

Page 6

F

Consider nitrous acid, HNO- (HONO). What are the hybridizations of the nitrogen

and the internal oxygen atoms?

internal O N
AN g
I T
0 s e
D g

—_— . .
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1

18.

~

Page 7

PTFE, otherwise known as Teflon, is made from tetrafluoroethylene (F2C=CF2).

Which of the following statements is/are true about tetrafluoroethylene?

)
B)
)
)

1. It has exactly 4 o and 2  bonds.

2. ltis a planar molecule.

3. The molecule can rotate about the carbon-carbon bond.

4. The n bond(s) is/are formed from the sideways overlap of p orbitals.

A) 1 and 4 only
1,2, and 3 only
C) 2and 4 only

D) All statements are correct

Shown below is the structure of aspart

describes the hybridi
the indicated carbon, oxygen, and ni

A)
B)
C)
D)

1

zation, approxima

3

N

NH;

o
H
N

H,CO T OH

ame. Which one of A= D correctly
te bond angle, or VSEPR type of each of

trogen atoms?

0

)
4
T2
1 2 3 4
s0° 120° 109° AX
AX2 sp AXs3 sp®
109° AXs 120° 120°
AX2E2 AX2E1 sp3 120°
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19.

20.

21.

Page g

e molecular shape and the

Which one of the following correctly describes th :
hybridization (according to valence bond theory) of Xe in XeF2?

A) Bentand sp’d
B) Linear and sp°d
C) Bent and sp’
D) Linear and sp

Which statement about molecular orbital theory is incorrect?

A) It can be used to predict the relative energies of the electrons in a molecule.

B) Antibonding molecular orbitals are formed from the destructive combination of
atomic orbitals.
C) It can be used to predict whether atoms and monoatomic ions are

paramagnetic or diamagnetic.
D) Bonding molecular orbitals are always lower in energy than the atomic

orbitals from which they are formed.

What is the bond order of a molecule or ion with four electrons in bonding
molecular orbitals and two electrons in an antibonding molecular orbital?

A) 2.5
B) 2
C) 15
D) 1
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S

4
Page «

O diagram shown below?

How many of the following species have the M

22.
o'y N2 Fy' Fr Nez>
/|
ngz
S M, %,
o 7, 2, e Lk v i
L o, Mo,
O,
’ , 25 ‘ S
/ SN——
2s T l . 2s
~,‘\ R ) .",'
025
A) 1
B) 2
C)3
D) 4
23, Whichone of the following species is paramagnetic?
A) Be2*
B) 0%
C) Hz"
D) Liz
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Which compound does NOT have dipole-dj
intermolecular force?

A) CO2

B) CHsBr
C) CH3OCHs
D) CH2Cl2

Acetaldehyde, shown on the right, is formed in the first step of

pole forces as its strongest

25.
ethanol metabolism. A sample of pure acetaldehyde contains /”\
which of the following intermolecular forces? H;C H
A) Only dipole-dipole
B) Only hydrogen-bonding
C) Only dispersion and dipole-dipole
D) Dispersion, dipole-dipole, and hydrogen-bonding
26.  Which one of A - E correctly ranks the compounds in the order of increasing
boiling point?
Lowest =
A) CHa CHCHs ~ HOCH.CH,OH  CHsCH.OH
B)  CHsCHs CHa HOCH,CH,0H  CHsCH.OH
C) CH, CH3CH; NaCl HOCH,CH,OH  CH3CH,OH
D) CH, CH3CHs CHsCH,OH  HOCH,CH,OH




28.

29.
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Which one of the following is expected to have the highest melting point?

Which best statement explains why, in any given experiment, you should always
be using the same analytical balance?

A) Itis not possible to weigh by difference if different balances are used.

)

B) ltis so thatwe know who did not clean up their spills on the balances.

) e there may be some variation between different balances.
)

C) It is becaus
time before they aré used.

nces must be calibrated each

D) Bala

ents about hydrated compounds is incorrect?

Which one of the following statem

a hydrated compound may be determined by

water in
ample before and after heating.

A) The percentage of
comparing the mass ofthe s

B) In oxalic acid dihydrate, H,C204¢2H20, the two water molecule
associated by hydrogen bonding.

C) Some hydrated compounds can decompose Wi
heating cannot be used to remove water from those com

D) In copper(ll) sulfate pentahydrate, CuSO4e5H20, the five water molecules
associated by hydrogen bonding.

s are

hen they are heated, sO
pounds.
are

Page . q



Chem 1301A Midterm Test, October 2019

Page 12

30. In Experiment 2, you .had prepared a coordination com _
oxalato ligand. What is the formula for the final Compleslt?a ?wgzniscgln:agﬂng the
ated via

filtration?

A) Ks[Fe(C204)3]#3H20
B) Kz[Fe(CzO4)3]03HzO
C) [Fe(CzO4)3]-2H20

D) K4[Fe(CzO4)3]03H20

END OF TEST

have completed your Scantron correctly. In particular, the
bubbles must be completely filled in using dark pencil. If you can see orange
print underneath, or the bubble is not completely filled in, you answer may be
marked as incorrect and you will not receive credit for your answer.

Please verify that you

You are welcome to keep this question booklet.
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