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Each problem in this section (multiple choice) is worth 2.5 points!

Q i . Which is an impossible set of quantum numbers (n, I, mi, ms) for an electron in an
a t o m ?

(̂ 1, 1, 0, +1/2 )
B) (2, 0, O, -1/2 )

C) (4, 2, -1, +1/2)

D) (3, 2, -2, -1/2)
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Q2. The region of the electromagnetic spectrum with alonger wavelength than microwave
is referred to as:

A) ultraviolet

B) infrared

C) gamma

Wliich gas phase atom or ion has the following orbital diagram?Qs-

ii ii II TTjJ Li[Ar]
3 d 4 s

A) Fe3-^

C) Zn

D) Fe

2 +

Q4. Which of the terms below accurately describe the energy associated with the following
p r o c e s s :

^Li-^(g) +eLi(g) —

A) electron affinity

(̂ ionization energy
C) electronegativity

D) binding energy

— 2 —
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The energy of aphoton of light with afrequency of 1.2 xHz is:
A) 2.5 X10-4 J

B) 5.2 X10-23 J

C) 7.1 X10“^^ J

D)̂ .o X10-22 J

Qs.
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Q6. Which electron transition in ahydrogen atom would result in the emission of the
highest frequency light?
A ) n = 1

B) 71 =1—> n=4

> n = 1

D ) n = 3 ^ n = i

b
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Qy. The principle that states that it is impossible to know with complete certainty both the
position and momentum of aparticle is named after which scientist?
A) Schrodinger

Î Ĥeisenberg
C) Einstein

D) Bohr

Q8. Which substance requires an element with an expanded octet when writing its Lewis
s t r u c t u r e ?

A) BeCL

B) C2H2

C) SF2

@IF3

Qq. Wliich set of atoms is arranged correctly from smallest to largest radius?
A ) N a < K < A l

B) K<Na <A1

C) Na <Al <K

●.P:

I b

— f e >

f — T - F -
● ● ● “

4

jQ X ●
l - L _

L r f

4 ^

(̂ Al<Na<K

— 3 —



\

Qio. The name of the molecular geometry around an atom with three bonds and two lone
pairs is:

A) trigonal bipyramidal

B) trigonal planar

Ĉpt-shaped
D) see-saw

Qii. Theobromine, C7H8N4O2, is acomponent of dark chocoiate. Determine the number of
v a l e n c e e l e c t r o n s f o r t h e o b r o m i n e .

A) 72

B) 54

D) 36

Qi2. Which of the following set of quantum numbers describes a4d orbital?

(̂ )n =4, 1=2,
B)n =4,1 =2, (mi=-3̂
C)n =4, 1=1,

D) n=4, 1=3,

nis= +V2

m.s= +V2

m i = - 2 , l o I 2 . J ,

m s = + V 2m i = + i ,

nis= -^V2m i = - 2 ,

Q13. Which of the following atoms has one unpaired electron in its ground-state
S o ^

configuration?

A) Mg \

(^Ai
C) Mn

D ) P

Q14. Which of the following species is polar?
A ) C 0 2

B) BFs

@S02
D) Sip4
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Qi5- How many lone pairs of electrons are around the central atom in PCI3?
A) o

C ) 2

D ) 3

C( ●'
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Q16. Which of the following molecules contain atriple bond?
A ) N H 3

B) O3

C) N2H4

/dS^o

Q17. Which of the following bonds would be expected to have the shortest length?

(5 C = C

s\y^l
lAjecsIc /Icrvj

B) C=C

C) C-C

D) C-H

Q18. The molecular geometry with the smallest bond angle is:
A) linear

B) trigonal planar

C) tetrahedral

oc tahed ra l

Q19. Which of the following is isoelectronic with Ba=^?
A) Sr

B) La^

2 +

D) Rn

Q20. The number of oscillations awave makes per second (unit time) is its:
frequency

B) wavelength

C) amplitude

D)speed
— . h -
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Each problem in this section (short answer) is worth 10 points!

All work must be shown to receive credit!
You must use the factor-label (conversion-factor) method for all conversions!

Be sure to include units where applicable!
All numeric answers must be rounded to the correct number of significant figures!

Q21. An electron in arubidium (Rb) atom undergoes atransition that results in the
absorption of light with awavelength of 781 nm.
(This is aruby-red color and is explains how the element got its name!)

(A) Calculate the energy in Joules that this corresponds to.

£'kv- V S - O O . l O » « l s a - 5 5 , c i o ' J
W \
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(B) Did the electron transition to ahigher-energy level or alower-energy level?
Explain!

€
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(C) Write out the full electron configuration for aground-state atom of rubidium.

4 L

(D) Write out the orbital diagram for rubidium using an appropriate noble gas core.

[ ^ 6 l l
S i

(E) Are rubidium atoms diamagnetic or paramagnetic? Explain!
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Q22. (A) Explain why elements in the same group have similar chemical properties?

Jp~ JclhALk €^s (AiM i .
z

(B) What happens to the atomic radius for atoms as you go from left to right on the
periodic table?

(C) Explain WHY you see this trend in part (B) above. Write complete,
grammatical ly correct, sentences for your explanation!

l x
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cTi, -V
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(D) Using an appropriate noble gas core, write out the electron configuration for the
Co^+ ion .

1- 2

X e l 'OIAA \/<aIjUa\IX

(E) What is the name of the law/principle that states that all electrons in an atom must
have different sets of quantum numbers?
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Q23- Predict the molecular geometry and polarity of BrFs.
Include the following information in your answer:

□Acount of the total number of valence electrons

□A v a l i d L e w i s s t r u c t u r e

□Asketch of the geometry of the molecule using line/dash/wedge notation

□The value of the bond angle(s) written out

□The name of the molecular geometry

□Aclear explanation of why the molecule BrFs is polar or nonpolar
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Q24- Use bond energies to estimate AH for the reaction:

COsCg) +2NHaCg)H^O(g) +N^H4CO(g)
given the valid Lewis structures:

H H

NN2H4CO : 0 = C = 0 : NH3CO2H2O O
HO :

B o n d Energy (kJ /mol ) B o n d Energy (kJ /mo l )

0 - H 467 C - N 3 0 5

N - H C = 03 9 1 7 4 5

C - H C=0 (in CO2)4 1 3 7 9 9
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Q25. Draw Lewis structures for the following compounds and determine the formal charge
of the highlighted atoms in each compound. Show your work for determining the
formal charges.

r
L: F :(A) BF4-
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(D) HCN
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3Point Bonus Question
6 6 6 6 6 6 6 6 6 6 6 6 < 3 6 6 6 6 6 6 6 < 6 d > M 6 6 6 6 6 6 6 6 6 6 6 6 A A

Sketch out the shape for an “s” and a“p” orbital.

s p

E x a m c h e c k l i s t :
(Check the boxes to certify the following:)
□My full name is written legibly on the front page
nMy correct lab section has been indicated on the front page
nMy full name is written legibly on the scantron sheet
□My exam version (A, B, C, or D) is written on the scantron sheet

□Ihave shown work for all problems (where appropriate), paying attention to
oSignificant figures /decimal places
o U n i t s

□Ihave used the conversion-factor method for all conversions

□If Ihave torn off the back page (periodic table), Iwill not turn it in with my exam!

Thank you from the Chemistry Professors and Good Luck!
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