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CHM151 Exam 3 100 Pts Fall 2004 Name: / V<AJ_—
7

MULTIPLE CHOICE

1. If the frequency of a microwave is 3.8 x 1010 Hz, what is the energy of one quantum of this

radiation?
E=hV

a) 7.9 x 1073 g 3((, /o

b) 1.1 x 10719 J - = 6,@3;( - . 3.?\(/

@2.5x10-23 J = *)D Jo3 l 0 - 7
d) 4.1 x 10747 J } J

e) 6.2 x 10742 g

2. Calculate the wavelength of light emitted when an electron changes from a state of principal
quantum number 3 (n=3) to a state of principal quantum number .l (n=1) in the H atom.

T ™ P S .,__L_m. /
107 9m mL.,y___ AE = ~ & h N = 7% 5 d

Ca) 3.44 x ; ¢
b) 7.24 x 10-4m _ M
@ 1.02 x 107 m _ | e V I

d) 1.57 x 1075m U= 2.9 3 X0 5

e) 2.75 x 10737m Nz {(\Yy o >( - /’02 X/d- s/

V

3. The number of orbitals in a 4d subshell is

a) one
b) four
C:§ five
d) eight
sixteen

4. What is the frequency of yellow light having a wavelength of 562 nanometers?

&) c=N A

5.33 x 1014 g1 g
b) 5.33 x 105 s-1 - £ _ 3.9 Xk /7'{/ - =
c) 1.87 x 10r6 s-1 \) - ), - < /5{2}(/6- 7}(
d) 1.87 x 105 571
e) 1.87 x 10-27 571

5. Which of the following transitions in the hydrogen atom results in the @ of light of
the ]L%g_egt_wavelength?e IOWAS‘,F ep ersk

‘\:,_ _ Jeirs «rj’

a) n=1ton-=2

b) n=3 ton=1 _ :

c) n=2ton=1 “ =
n=4ton=3

e)n=ltovn=4

h-3

6. Based on the VSEPR Theory, what is the molecular shape of ClF3?

JF ! L
a) triangular planar F L/
@ T-shaped } = LY v.er
linear —
d) tetrahedral (,f:“""' (1 — :2:.!
e) square planar L , N
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7. Rank Na, Mg, Ca, and Zn in order of increasing 1lst ionization energy.

7n /\ou,CJf - /Ujl‘(ﬁ/

g, Na < Mg < Ca <
Na<Ca<Mg<Zn
Zn < Mg < Ca < Na
d) Ca < Mg < Zn < Na
e) Ca < Na < Mg < Zn

8. Which of the following particles would be most paramagnet1c°

. QO @ theee lu'\/}ﬂ:wafﬁes

)
) o RO,
d) Cl1-

e) Na® Atii.’aéyl“ﬁf

9. Which of the following particles has the lowest 2nd ionization energy?

a) F
b) ©

Na
Mg
e) Li

10. What is the formal charge on each atom in the following structure for the nitrite ion, NO,™?

a) nitrogen is 2-, oxygen on the left is 1-, oxygen on the right is 0
b) nitrogen is 0, oxygen on the left is 0, oxygen on the right is 1-
(;? nitrogen is 0, oxygen on the left is 1-, oxygen on the right is 0

nitrogen is 3-, oxygen on the left is 1-, oxygen on the right is -2

e) nitrogen is 1+, oxygen on the left is 2-, oxygen on the right is 1-

L1. Based on the VSEPR Theory, what is the molecular shape of CF4?

=) £
a) triangular planar H‘ 3)”\/’
T-shaped T i C: e
linear - gy
d) tetrahedral lfr' [:f

e) angular (bent) t
- (B

2. Which species has more than eight electrons around the central atom?

a) BF3 . lx Yr€o

b) BF4~ t

g BT
PF3

\
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13.

14.

L5.

L6.
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Using the table of average bond energies below, the AH for the reaction: ‘
HH o
[ Bmﬁfn; /ﬁﬁk‘n;ﬁ- ) S
H-C=C—H(g) + 2H-I(g) - I'I"C!"C—I(g) C-H axylz= g2 C-K yxqgizs 1§52
. Wie
HH C=e | wg3r = §29 C-T axays= 7¥°
. - y ot
is kJ. H_,I axa_?g - ﬂ& | g { X244 = 5’1’3
Bond: C=C c-C H-I Cc-I C-H O
BE (kJ/mol): 839 348 299 240 413 f l/&“ég - l 9/5/
a) +160 , 4 R
b) -160 | FAULE T T RY ) = 211
(;? -217 ‘
-63
e) +63
How many sigma (0)bonds are in the following molecule?
a) 3
b) 7
c) 8
(-
e) 12 '
N=—C CH3 CE;
//c:::g\ N
H H ‘
How many different resonance structures can be drawn for the molecule S0j3?
a) 5 o T /0N le 2% £
b) 2 | I - i bxe -
c) 1 - < S 2alpe
34 0 \ R IUR72ET S Tl VAR S
‘;’ 3 L_.' /9 \\// \}% \53/
Using the table of average bond energies below, the AH for the reaction:
HH

H=C=C—H(g) + 2H-I(g) = I—C—C-I(9)

is kJ.

Bond: C=C c-C H-I C-I C-H
BE (kJ/mol): 839 348 299 240 413

a) +160
b) -160
c) =217
d) -63

e) +63
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17. What are the approximate bond angles of 1, 2, and 3 respectively?

a) 120°, 120° 180°
109.5°, 120°, 180°
109.5°, 120°, 120°

d) 180°, 120°, 120°
e) 109.5°, 109.5°, 180°

H ’Do"\‘} forg f me?a”(

H H
2(‘* 3
a
H C=N?
H

18. What is the oxidation number of sulfur in HyS8047

ay +8

&1 W + x + Y =0
5 (.

19. Which of the following particles has the largest radius?

;KfT: +4

;; Ilr\“]f A u b\’(\/_ § pet #07 f?} Lwﬁi N ' /\ki /\,ﬁqff"“ ?V#'ﬁ.
c) 027 ~

d) Na’

20. What is the approximate H-C-C beond angle in H2C=CH2 (Hint: Write out the complete

structure)? #
a) 180° t* N\ /

) )120° C"‘ C\
=7 109.5° 4

d) 90° I+

e) 60°

21. Which of the following compounds would have the highest melting point?

@rize el Lokt cize Lhasge ot

LiCl
c) NaBr
d) CsF
e) NaCl
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22. How many unpaired electrons are present in Fe*2°

# (KONL‘/SW 2 d° YIONOXXO,

e) 6

23. Which of the following groups contains no ionic compounds?

E20, MgO, NOp —_ = JOonLc
CO», SO, H2S

T} CCly, CaChp, HCL

d) Nazs, 505, C8y

e) Mg3Np, NClj, HOCL

24. What is the hybridization of the carbon atom in CSy?

e _
2) s3 @ - C/’S/
d) sp3d L

e) spid?

25. Based on the VSEPR Theory, what is the molecular shape of NHj3?

a) triangular planar
b) T-shaped
triangular-pyramidal - ?

tetrahedral (\/
I

e) octahedral



