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1.

Type your student num
ber, nam

e, and section num
ber on the EXAM

 C
O

VER page.
2.

Type your student num
ber, section num

ber, your nam
e, and your test code num

ber on 
your EXAM

 AN
SW

ER form
.

3.
W

ith your pencil, bubble your student num
ber, your section num

ber, and test code 
num

ber on the EXAM
 AN

SW
ER form

.
4.

W
ith your pencil, bubble your answ

er's selections on the EXAM
 AN

SW
ER form

. Y
ou 

m
ust not give m

ore than O
N

E answ
er per question.

5.
R

eturn the EXAM
 booklet and AN

SW
ER form

 to the proctor of the exam
 w

hen you 
have finished.

Im
portant constants

G
as C

onstant (R
)

= 0.0821
= 8.31
= 8.31 x 10

7

L.atm
/(m

ol.K
) 

J/(m
ol.K

) 
g.cm

2/(sec
2.m

ol.K
) 

Planck’s C
onstant (h)

= 6.626 x 10
-34

= 6.626 x 10
-34

J.sec/particle 
kg.m

2/(sec.particle)
V

elocity of light (c)
= 2.998 x 10

8
m

/sec
A

vogadro’s num
ber (N

)
= 6.022 x 10

23
particles/m

ol 
B

ohr’s C
onstant (R

H )
= 2.179 x 10

-18
J/particle 

Faraday (F)
= 96485

C
oulom

bs
Specific heat of H

2 O
= 4.18

I/(g. oC
)
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1.
If the volum

e of a gas is doubled at constant tem
perature, w

hich of the 
follow

ing changes is observed?
A

)
The pressure of the gas is decreased to 

 of its original value.
B)

The pressure of the gas is decreased to 
 of its original value.

C
)

The pressure of the gas is increased to tw
ice its original value.

D
)

The density of the gas is doubled.
E)

The velocities of the m
olecules are doubled.

2.
W

hich of the follow
ing gases has the greatest density at 1.0 atm

 and 305 
K

?
A

)
C

F
4

B)
C

O
C

)
N

2

D
)

C
O

2

E)
H

e

3.
A

 10.0 L flask contains 2.5 atm
 of ethane gas and 8.0 atm

 of oxygen gas 
at 28ºC

. W
hat is the partial pressure of the w

ater gas in the flask at 28ºC
 

after the com
pletion of the reaction? 

2C
2 H

6 (g ) + 7O
2 (g ) →

 4C
O

2 (g ) + 6H
2 O

(g )
A

)
6.85 atm

B)
1.85 atm

C
)

11.1 atm
D

)
1.01 atm

E)
3.24 atm
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4.
In an experim

ent, argon is allow
ed to effuse through a tiny opening into 

an evacuated 5.00 × 10
2 m

L flask for 30.0 seconds, w
here the pressure in 

the flask is found to be 15.0 m
m

 H
g. The experim

ent is repeated using an 
unknow

n gas at the sam
e tem

perature and pressure. A
fter 30.0 seconds, 

the pressure is found to be 47.4 m
m

 H
g. W

hat is the m
olar m

ass of the 
gas?
A

)
4.00 g/m

ol
B)

16.0 g/m
ol

C
)

28.0 g/m
ol

D
)

32.0 g/m
ol

E)
83.8 g/m

ol

5.
O

ne w
ay in w

hich real gases differ from
 ideal gases is that the m

olecules 
of a real gas
A

)
are attracted to each other.

B)
m

ove in curved paths.
C

)
have no m

ass.
D

)
occupy no volum

e.
E)

have no kinetic energy.

6.
Tw

o m
etals of equal m

ass w
ith different heat capacities are subjected to 

the sam
e am

ount of heat.  W
hich undergoes the sm

allest change in 
tem

perature?
A

)
The m

etal w
ith higher heat capacities.

B)
The m

etal w
ith low

er heat capacities.
C

)
Both undergo the sam

e change in tem
perature.

D
)

Y
ou need to know

 the initial tem
peratures of the m

etal
E)

Y
ou need to know

 w
hich m

etal you have.
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7.
W

hich of the follow
ing processes is (are) endotherm

ic?                                                  
  I.     C

O
2 (s)  →

 C
O

2 (g)

  II.     W
hen solid K

Br is dissolved in w
ater, the solution gets colder.

 III.      The com
bustion of gas in a car engine.

A
)

I and II
B)

II only
C

)
III only

D
)

II and III
E)

I only

8.
G

iven the standard heat of  reactions:
          P

4  + 6C
l2   →

 4PC
l3                      Δ H

o  = -1225.6 kJ
          P

4  + 5O
2   →

 P
4 O

10                       Δ H
o  = -2967.3 kJ

          PC
l3 + C

l2   →
 PC

l5                       Δ H
o  = -84.2 kJ

          PC
l3 + (1/2)O

2   →
 C

l3 PO
     Δ H

o  = -285.7 kJ
     C

alculate the value of Δ H
o for the reaction below

:
P

4 O
10 + 6PC

l5  →
 10 C

l3 PO
A

)
-610.1 kJ

B)
-110.5 kJ

C
)

-2682.2 kJ
D

)
-7555.0 kJ

E)
154.1 kJ

9.
It takes 75.0 J to raise the tem

perature of 35.0 g of lead 12.0˚
C

.  
C

alculate the m
olar heat capacity of lead. 

A
)

37.1 J/m
ol ˚

C

B)
0.179 J/m

ol ˚
C

C
)

0.124 J/m
ol ˚

C

D
)

8.05 J/m
ol ˚

C

E)
8.63 x 10

-4  J/m
ol ˚

C
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10.
C

alculate the standard of enthalpy of com
bustion per gram

 of liquid 
ethanol.

C
2 H

5 O
H

( l)  + 3O
2(g) →

    2C
O

2 (g)  + 3H
2 O

(l)

of
HΔ

 of C
2 H

5 O
H

 = -278.0 kJ/m
ol

of
HΔ

 of C
O

2  = -393.5 kJ/m
ol 

of
HΔ

 of H
2 O

 = -286.0 kJ/m
ol

A
)

-29.67 kJ/g
B)

-13.67 kJ/g
C

)
-8.72 kJ/g

D
)

8.72 kJ/g
E)

-8.35 kJ/g

11.
A

 single pulse of a laser yields an average of 5.00 × 10
18 photons w

ith λ  
= 633 nm

.  If m
elting ice to w

ater at 0°C
 requires 6.01 kJ/m

ol, w
hat is the 

least num
ber of laser pulses needed to m

elt 10.0 g of ice?
A

)
2120

B)
3340

C
)

38300
D

)
3830

E)
212

12.
"N

o tw
o electrons in an atom

 can have the sam
e four quantum

 num
bers" 

is a statem
ent of

A
)

the Pauli exclusion principle.
B)

Bohr's equation.
C

)
H

und's rule.
D

)
de Broglie's relation.

E)
D

alton's atom
ic theory.
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13.
A

n electron in the hydrogen atom
 m

akes a transition from
 an energy state 

of principal quantum
 num

bers n
i  to the n = 2 state. If the photon em

itted 
has a w

avelength of 434 nm
, w

hat is the value of n
i ?

A
)

5
B)

4
C

)
3

D
)

6
E)

7

14.
A

n electron in an atom
 is in the n = 3 quantum

 level. List all the possible 
values of l  and m

l , that it can have.
A

)
l  = 0, m

l  = 0; l  = 1, m
l  = –1, 0, 1; l  = 2, m

l  = –2, –1, 0, 1, 2
B)

l  = 0, m
l  = 0; l  = 1, m

l  = 0, 1; l = 2, m
l  = 0, 1, 2

C
)

l  = 1, m
l  = –1, 0, 1; l  = 2, m

l  = –2, –1, 0, 1, 2
D

)
l  = 0, m

l  = 0; l  = 1, m
l  = –1, 0, 1; l  = 2, m

l  = –2, –1, 0, 1, 2; l  = 3, m
l  

= –3, –2, –1, 0, 1, 2, 3
E)

l  = 2, m
l  = –2, –1, 0, 1, 2

15.
Photodissociation of w

ater 
H

2 O
 (l ) + hν  →

 H
2  (g ) + 1/2O

2  (g )
has been suggested as a source of hydrogen. The Δ H

rxn  for the reaction, 
calculated from

 therm
ochem

ical data, is 285.8 kJ per m
ole of w

ater 
decom

posed. C
alculate the m

axim
um

 w
avelength (in nm

) that w
ould 

provide the necessary energy.
A

)
419 nm

B)
2.95 × 10

5 nm
C

)
4.19 × 10

5 nm
D

)
295 nm

E)
630 nm
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16.
Estim

ate the enthalpy change for the reaction 
2C

O
 + O

2  →
 2C

O
2  

     B
E(C

≡ O
) = 1074 kJ/m

ol, B
E(O

=O
) = 499 kJ/m

ol, and B
E(C

=O
) = 802 kJ/m

ol
A

)
–561 kJ/m

ol
B)

+744 kJ/m
ol

C
)

+1949 kJ/m
ol

D
)

+2380 kJ/m
ol

E)
–744 kJ/m

ol

17.
W

hich of the follow
ing Lew

is structures is incorrect?
A

)
N

N

B)
N

H

H

H

C
)

F
F

D
)

C
H

H

H

H

E)
O

H

H

H
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18.
W

hich of the follow
ing electron configurations represent elem

ents that 
w

ould have sim
ilar chem

ical properties? 

A
)

I and IV
B

)
I and II

C
)

I and III
D

)
II and IV

E)
II and III

19.
A

rrange the follow
ing ions in order of increasing ionic radius:  K

+, P
3– , 

S
2– , C

l – .
A

)
K

+ < C
l – < S

2– < P
3–

B)
K

+ < P
3– < S

2– < C
l –

C
)

P
3– < S

2– < C
l – < K

+

D
)

C
l – < S

2– < P
3– < K

+

E)
C

l – < S
2– < K

+ < P
3–

20.
The m

olecular geom
etry for the chlorate anion, 

3
C

lO
−, is

A
)

trigonal pyram
id

B)
linear

C
)

bent
D

)
triangular-planar

E)
tetrahedral

K
FU

PM
                                        C

H
EM

ISTRY
 D

EPA
RTM

EN
T                                            Page  9

I. 1s 22s 22p
4       II. 1s 22s 22p

5      III.  [A
r]4s 23d

104p
3      IV

.  
[A

r]4s 23d
104p

4 
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A
nsw

er K
ey

1.
A

2.
A

3.
A

4.
A

5.
A

6.
A

7.
A

8.
A

9.
A

10.
A

11.
A

12.
A

13.
A

14.
A

15.
A

16.
A

17.
A

18.
A

19.
A

20.
A

K
FU

PM
                                        C

H
EM

ISTRY
 D

EPA
RTM

EN
T                                            Page 10


