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CHM 151 Exam 3  Fa1 l  2003 Name:

1  T n  a o n a r : ' l+ : r  yv r r s l u '  as  you  go  ac ross  a  pe r i od  i n  t he  pe r i od i c  t ab le  f r om le f t  t o
r i c r h r .  ( 1 )  f h e  a t o m i c  r a d i u s.  \ 3 ' ;  ( 2 )  t h e  e l e c t . r o n  a f f i n i t y
becomes negat ive ;  and (3 )  the  f i rs t  ion iza t ion  energy

a .  d e c r e a s e s ,  d e c r e a s i n g l y ,  i n c r e a s e s
b.  inc reases ,  inc reas ing fy ,  decreases
c .  inc reases ,  inc reas ing ly ,  inc reases
d.  decreases ,  inc reas ing ly ,  inc reases
e.  decreases ,  decreas ing ly ,  decreases

2. Which of the fol lowing would have to gain two electrons in order to
ach ieve  a  nob le  gas  e lec t ron  conf igura t ion?

O S r N a S e B r
a .  B r
b .  S r
c .  N a
d .  O  &  S e
e .  S r ,  O ,  &  S e

3.  The wave length  o f  a  photon  t .ha t  has  an  energy  o f  5 .25  x  10-19 J  i s
m .

a . 3 . 7 9  x  1 0 - 7

b . 2 . 6 4  x  1 0 6

c .  2 . 3 8  x  I O 2 3
d , .  4 . 2 L  x  L O - 2 4

e .  3 . 7 9  x  L 0 7

4.  There  are  -  unpa i red  e lec t rons  are  there  in  a  g round s ta te
phosphorus atom.
d .  u

b .  1
- /
d .  3
e .  4

5 .  Which  isoe lec t ron ic  ser ies  i s  cor rec t . l y  a r ranged in  o rder  o f  inc reas ing
rad ius?
a .  K +  <  C a 2 +  <  A r  <  C t -
b .  c l -  <  A r  a  6 +  <  C a 2 +

c .  c a 2 +  <  A r  <  K +  <  c 1 -

d .  c a 2 +  q  K +  <  A r  <  c l -

e .  ca2+ <  K+ <  C l - -  <  Ar

P G
Key is at end.



Page2
Version 1

6.  Which  one o f  the  fo l low ing  a toms
- n
a .  v

h H

c .  S
d .  c l
e .  N e

has the largest radius?

'7 -  How manw dif ferent resonance structures can be drawn for the molecule
" " J '

9 .  -

c .  1
A A

e .  3

The molecu la r  geomeLry  o f  the  PHC12 molecu le  i s

a .  b e n t '
b.  t , r igonal planar
r -  f  r i  r rnna ' l  n rz ramida le !  4 y v r 4 s f  y J  r

d. tetrahedral
^  m  ^ 1 ^  - - ^ l
E  .  r  - > l l a u E u

8 .
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v . The Lewis  s t ruc tu re  o f  SO3 is
=  ' Q '

t lt l
I I
n

, / \, / \
. r 1 .  . n .
r V r  . v .

h

U->-U

t . .
I' n '

a  . .

. n .
r V r

I
I

I

, / \/ \ .
. n '

d  ' . ) '

t l
I I
t l
q

, / \/ \
' o '  ' o '

e .
\J-)-(-,,

i l  . .
l l

a n a

. \ J .

The molecular
mol -ecu le  i s

geometry of the CHF3 molecul-e is1 _ 0 .

a .  t r igona l  pyramida l ,  Po la r
b .  te t rahedra l ,  nonpo lar
c .  seesaw,  nonpo l -a r
d .  te t rahedra l ,  po la r
e .  s e e s a w ,  p o l a r

11 .  Which  one o f  the  fo l low ing  is  the  e lec t ron
i o n ?
a .  [ A r ]  4 s 0 : 4 6

b .  l a r ]  4 s 2 3 d 4

c .  [ A r ]  4 s 0 : a 8
d .  [ A r ]  4 s 2 3 a 8
e .  [ A r ]  4 s 6 l A 2

and the

conf igura t ion for  the  Fe2+
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1,2. The electron-domain geometry and molecular geometry of iodine
respec t ive ly .L r ich lo r ide  are and

a  1 -  r i  a n n a l  n ' l : n : r  l -  r i  a n n e ' l  n l : n : r
e *  4 Y v r r s *  y * s r r s !  ,  e !  + Y v - r e *  y + e f - s !

b. tetrahedral ,  t r igonal pyramidal
-  i - r i  n n n : ' l  l - r ' i  n r z r a m  i  d a  I  T - q h : n a r {

e r  + Y v r . s 4  v l t r J  L  s r r ! 4 s s 4  ,  f

d.  oc tahedra l ,  t r igona l  p lanar
a  T - q h : n e d  f  r i  c o n a - l  n l  : n a r

,  e !  4 Y v r r s

13.  Which  ion  in  the  isoe lec t ron ic  ser ies  be low has  the  la rges t  rad ius?
-  t  r  ? +
d .  A f , -

b .  N a +
^

c .  o z -

d .  F -

e .  x 3 -

14.  There  are  _  o rb i - t .a ls  in  the  second she l l .
d .  a

c .  4
d . B
e .  9

15.  What  i s  the  f requency  o f  l igh t  (cm- l )  tha t  has  a  wave length  o f  3 .12  x

1 0 - 3  c m ?
a .  3 . 6 9
b -  2 . 4 4  x  1 0 1 - 6
c .  9 . 6 2  x  L O L 2

d .  4 . l - 0  x  1 0 - 1 7

e .  1 . 0 4  x  1 0 - 1 3

1-6 .  The Lewis  s t ruc tu re
nonbonding and

d .  z ,  z
h l

v .  I t

- < l
v .  r t

d )

a

of PFq shows that the central  phosphorus atom has
n ^ n d f  h d  a  |  6 - r r ^ n  n a l  r q
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1  " 7  . F h o  o n o r a r z  / , T  \  r o n r r  i  r o d
\ v  /

atom f rom n=2 Lo  n=3 is
a .  4 . 0  x  1 0 - 1 9

b .  3 . 0  x  1 0 - 1 9

c .  - 3  . 0  x  l - 0 - 1 9

d , .  - 7  . g  x  L 0 - 1 9

e .  4 . 6  x  l - 0 1 4

1-8 .  What  i s  the  f requency  (s -1)
w a v e l e n g t h  o f  0 . 5 3  m ?

a .  5 . 7  x  l - 0 8

b .  1 . 8  x  1 0 - 9

c .  1 . 6  x  1 0 8

d .  1 . 3  x  l - 0 - 3 3

e .  l - . 3  x  l - 0 3 3

19.  The to ta l  number
: {

c .  6
d .  9
e .  1 -2

2 0 .  O f  t h e  f o l l o w i n g
a .  B r
b . o

a't v

E .  !

2 1  T l s ' i  n r r  l - h e  t a b l ev  e  + . r Y

fo r  an  e lec t ron ic
-  , J .

transi t . ion in a Bohr hydrogen

of  e lec t romagnet ic  rad ia t ion  thaL has  a

of n bonds in the H-C=C-C=C-C=N moLecule is

a toms,  wh ich  has  the la rges t  f i r s t  ion iza t . ion  energy?

of average bond enerqies below, the Alt  for the react ion:
H H

t l
H-r .= . -L r  / ^ \  +  ? IJT /a l  +  T-a- f - -T  (g )'  a ' ! L \ r '  -  

i  i  
-

l l

H H
i s  _  k J .

I ln r r l  .  f=C

B E  ( k J l m o l )  :  8 3 9
a .  + 1 6 0
b .  - 1 6 0
c .  - 2 L 1
A  - 6 ?

e .  + 6 3

\ - - L  . t ! - J -  U - r -  L - r 1

348 299 240 4L3
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22. Which one of the fol lowing conf igurat ions depicts an exci ted oxygen
atom?
a. 1s22s22p2
b .  L s 2 2 s 2 2 p 2 3 s 2
c .  L s 2 2 s 2 2 p l
o , -  r s z z s L 2 0 a

e .  t H e l 2  r 2 ) p a

23.  The abi l i tv  o f  an aLom in a molecule Lo at t racL e lect rons is  best
guant i f ied by the

^ * ^ t s  - :  - -
Q .  V Q L  q I L I q V I I g L I D I I I

n. 
-Oiamagietisn'.

c .  e l e c t r o n e g a L i v i t y
r l  o ' l  6 - l - r ^n  Chanqe- tO-masS fa t . iO

e .  f i r s L  i o n i z a t i o n  p o t e n t i a l

24 .  Of  the  fo l low ing ,  wh ich  g ives  the  cor rec t  o rder  fo r  a tomic  rad ius  fo r
Mg,  Nd,  P ,  S i  and Ar?
a . M g > N a > P > S i > A r
b . A r > S i > P > N a > M g
c . S i > P > A r > N a > M g
d . N a > M g > S i > P > A r
e . A r > P > S i > M g > N a

25.  Which  o f  the  fo t low ing  se ts  conta ins  spec ies  tha t  a re  i soe lec t ron ic?
d .  F ,  N € ,  N a

h  p 3  -  q . 2 -  a r -
t  . - -

c  p 3 +  q 2 -  A r
t v

r i  .  C ' l  A r .  K

e .  F - ,  N € ,  N a +

2 . 6  T h e  o r n r r n d  s f  a f  e  e l  e c f  r o n  r - n n f  i  c r r r r a l - ' i  o n  o f  F e  i sL v .  r r r e  Y !  y s l e e f  v . .

a .  I s 2 2 s 2 3 s 2 3 p 6 3 6 6

b . 1-s2 2s22p6 3 s2 3n6 366 4s2

c .  I s 2 2 s 2 2 p 6 3 s 2 3 p 6 4 s 2
d.  ts22  s2Zp63 s2  3p6 4s2 466

e .  L s 2 2 s 2 3 s 2 3 p 1 0
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. ' 1  r ra ' i x *  t sL^  t ab fe  o f  bond  d i ssoc ia t i on  ene rg ies ,  t he  AH fo r  t he  f o l l ow ingz  I  .  \ J > - L r r : J  L l l E

^ - ^  - L - - ^  r e a ( - f  . i  o n  . i  s  k , l  .! J C r 5 - U r r A - E  ' v * -

H

c-c + H-cl +

H

Bond

H H

t l
H-C-C-C1

l l
H H

B E  ( k J / m o l )

U = U

a .  - 4 4
h  ? R

^  1 n . A

d . 2 L 3 4
e .  - 3 8

3 4 8
6L4
A 1 ?

431,
328

28.  The F-C1-F bond ang le  in  C1F3 is

a .  1 0 9  .  5 o
b.  L20"
c .  l - 8 0 o
d .  9 0 0
6  c ' l i a h + - - l  r . r  l e s s  t h a n  1 0 9 . 5 oE .  D I I y l r U r J  ! s o r  u r r s r r  r v l

29.  The energy  o f  a  photon  o f  l igh t  i s  -  p ropor t iona l  t .o  i t s  f requency

and - proport ional to i ts wavelength.
a .  d i r e c t l y ,  d i r e c t l y
b .  inverse ly ,  inverse lY
c .  i n v e r s e l y ,  d i r e c t l y
d .  d i rec t l y ,  inverse ly
e .  ind i rec t l y ,  no t

30 .  The -  subshe l - l  con ta ins  on ly  one orb i ta l .
r \ d

b .  6 f
c .  4 s
. t  ?d

e .  1 p
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3' l  .  The hrzbri  dizat ion
a .  s p
D .  S p o

d  o - 3

c t .  spJo
A  C N J  ' 1 2e .  v Y  s

32. The formal charge

of the carbon atom in carbon dioxide is

n n  n i l - r ^ d 6 n  i n
e !  v Y  v a .  4 4 . N O 3 -  i s

1 -

t l
l l

N
/ \

' n '  ' n '

l ^ nv .  v

r + 1

r l + )

33.  The l -s  o rb i ta l  i s  the  smal les t  in  a toms.
^  ^ 1
E .  U I

D .  t
n R r

e.  the  1s  orb i ta ls  in  a l l  o f  Lhese aLoms are  the  same s ize

34.  Which  o f  the  fo l low ing  has  the  la rges t  second ion iza t ion  energy?
- ^ ^

D .  K

e .  S e



Page 1
Version 1

l _ .  d
2 .  d
3 .  a
4 .  d
5 .  d
6 .  c
7 .  e
a a

O A

1 0 .  d
1 1 - .  a
t 2 .  c
L 3 .  e
1 4 .  c
1 5 .  c
r _ 6 .  b
L 7 .  b
1 8 .  a
1 9 .  c
2 0 .  b
21,.  c
2 2 .  b
2 3 .  c
2 4 .  d
2 5 .  e
2 6 .  b
2 7 .  a
2 8 .  c
2 9 .  d
3 0 .  c
3 1 .  a
3 2 .  c
3 3 .  d
3 4 .  b

P G

P G
#28 Has 2 answers c and d since it has a T-shaped molecular geometry with the two lone pairs of electrons in the axial postions

P G


