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General Chem. 102
First Exam

 







Time: 60 min.

        







Date: 19/3/2008
Name:…………………………………………..     Reg. No.: …………...

Instructor Name: ………………………………    Seat No.: ……………..
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1 atm=760 mmHg ,  K=oC + 273 , R=8.314 J/mol.K=0.08206 L.atm/mol K
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  ,   S = kHP ,   (=iMRT ,  Psoln. = PosolventXsolvent
PT = P1 + P2                       ,       ln[A]t = -kt + ln[A]o
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Circle the correct answer for each of the following questions and put (() on the corresponding choice on the front page:

1.
Which of the following compounds is expected to have the HIGHEST vapor pressure?

a)  CH3CH2CH3             b)  CH3OCH3           c) CH3CH2OH


d)  CH3CH2CH2CH3      e)  CH3CH2CH2Cl

2.
The vapor pressure of a liquid increases with an increase in temperature. Which of the following statements best explains this increase?

a) The faster-moving molecules in the liquid exert a greater pressure.

b) The number of gaseous molecules above the liquid remains constant, but these molecules have greater average kinetic energy.

c) The average kinetic energy of molecules is greater at higher temperature for more molecules can enter the gaseous state.
d) All the molecules have lower kinetic energies.
e) The surface area of liquid increase at high temperature.
3.
Which of the following compounds is expected to have the highest heat of vaporization?


a)  NH3         b)  H2O         c) PH3          d)  AsH3         e) SbH3
4.
According to the phase diagram given the solid and gas phases are in equilibrium at
a)  S            b)  R           c)  Z and N          
d)  O          e)  M

5.
Carbon disulfide, CS2, has a heat of vaporization of 29.2 KJ/mol. At 268 K it has a vapor pressure of 100 mmHg. What is its vapor pressure at 301 K?


a)  340 mmHg           b)  760 mmHg            c)  380 mmHg


d)  400 mmHg           e)  420 mmHg

6.
Consider the molecules
CH3CH2OH, CH3CH2OHCH2OH, CH3CH2OCH3

We expect the boiling point to increase as:
a) Lowest CH3CH2OCH3, CH3CH2OH, CH3CH2OHCH2OH highest.

b) Lowest CH3CH2OH, CH3CH2OCH3, CH3CH2OHCH2OH highest.

c) Lowest CH3CH2OHCH2OH, CH3CH2OCH3, CH3CH2OH highest.

d) Lowest CH3CH2OHCH2OH, CH3CH2OH, CH3CH2OCH3 highest.

e) Lowest CH3CH2OCH3, CH3CH2OHCH2OH, CH3CH2OH highest.
7.
When a substance Dissolves in water, heat energy is released if:-
a) The lattice energy is positive.
b) The hydration energy is positive.

c) The hydration energy is greater than the lattice energy.

d) The hydration energy is negative.

e) None of the above.

8.
The solubility of O2 in water is 0.590 g/L at an oxygen pressure of around 14.7 atm. What is Henry law constant, kH, for O2 (in units of mol L-1 atm-1).(molar mass O2 = 32 g/mol).

a)  4.0x10-2   b)  1.25x10-3     c)  7.97x10-2  d) 2.7x10-1  e)  5.0x10-3          

9.
At a given temperature, you have a mixture of benzene (vapor pressure of pure benzene = 745 torr) and toluene (vapor pressure = 290 torr). The mole fraction of benzene is 0.59. Assuming ideal behavior, calculate total pressure (torr).

a)  420         b)  510         c)  560         d)  490          e)  590
10.
When a 36.7 g sample of unknown compound is dissolved in 500 g of benzene, the freezing point of the resulting solution is 3.77 oC, the freezing point of pure benzene is 5.48 oC and Kf for benzene is 5.12 oC/m. Calculate the molar mass of the unknown compound.

a)  109.9 g/mol          b) 21.5 g/mol            c)  188 g/mol


d)  440 g/mol             e) 220 g/mol

11.
A 0.20 M solution MgSO4 has an observed osmotic pressure of 8.1 atm at 25 oC. Determine the observed Van’t Hoff factor, i, for this solution.


a)  2.0              b)  0.33          c)  1.7         d)  1.9        e)  2.1

12.
The mass percent of ethanol (C2H5OH) in a 1.5 m aqueous solution is (molar mass ethanol = 46 g/mol)


a)  6.5         b)  4.6          c) 1.5         d) 15          e)  9.6

13.
The average rate of disappearance of ozone in the reaction:

2 O3(g) ( 3 O2(g) is found to be 7.00x10-3 mol/L. The rate of appearance of O2  (mol/L) is

a)  1.05x10-2            b)  7.00x10-3          c)  4.67x10-3

d)  1.72x10-7           e)  1.63x10-5
14.
For a reaction in which A and B react to form C the following initial concentration and rates were obtained.
	[A] mol/L
	[B]  mol/L
	Initial rate of formation of C (mol/L.s)

	0.10
	0.10
	1.00

	0.10
	0.20
	4.00

	0.20
	0.20
	8.00



The rate law is:-

a)  Rate = k[A][B]           b)  Rate = k[A]2[B]       c) Rate = k[A][B]2

d)  Rate = k[A]2[B]2       e)  Rate = k[A]3
15.
For a certain first order reaction:
A  (  P


The rate constant = 6.7x10-4 s-1 at 500 oC. If the initial concentration of A was 0.25 M. How long will it take (in minutes) for the concentration of A to decrease from 0.25 M to 0.15 M?


a)  8.3             b) 9.2              c) 17                d)  13                 e) 18
16.
A sample of a compound decomposes follows first order reaction. If it takes 60 minutes to decompose 75 percent of a given sample. What is the half life of this reaction (in minutes)?


a)  45               b)  30            c) 50                d) 35                e) 20
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