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General Chem. 102
First Exam

 







Time: 60 min.

        







Date: 22/3/2011
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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ANSWER SHEET
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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.
Based on intermolecular interactions, which of the following should have the highest boiling point?  

a)  CH4          b)  CHCl3       c) H2S  
d)  CH3OH      e)  C2H5OH
2. What type of attractive forces is being overcome when liquid oxygen boils at 90 K?
a) ionic bonds .

b) dipole-dipole forces.

c) covalent bonds.
d) dispersion forces.
e) hydrogen bonds.
3.
Four compounds A, B, C, D have the same molecular formula C4H10O but     different boiling points: A (117.5oC); B (82.9oC); C (34.6oC); D (99.5oC).  The liquid likely to have the highest vapor pressure at 25oC is:

a)  A                 b) B                  c) C                   d) D       
        e) All four substances would have the same vapor pressure since they   have the same molecular weight.
4.
Decreasing the external pressure will:
a) increase the vapor pressure of a liquid.
b) markedly decrease the freezing point of a liquid.
c) increase the boiling point of a liquid.
d) decrease the boiling point of a liquid.
e) weaken the intermolecular forces in a liquid.
5.
Which of the following statements is FALSE?
a) Water boils at a higher temperature atop Mountain Everest than on  sea  level.
b) Ice has a lower density than liquid water.
c) The vapor pressure of a liquid is lower than the external pressure at temperatures below its boiling point.
d) A phase diagram is a pressure-temperature plot which outlines the P-T regions of stability of a molecule in its solid, liquid and gaseous forms.
e) Water has a lower vapor pressure than ammonia (NH3) at the same temperature.

6. The vapor pressure of ethanol is 455 mmHg at 69.5(C. Its molar heat of vaporization is 39.5 kJ/mol. What is vapor pressure of ethanol, in  mmHg, at 49.5(C?
       a) 123             b) 192             c) 455            d) 291                e) 760 
7.
What pressure would be required to liquefy (or condense) a sample of water vapor at 500oC? 
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a) 0.0060 atm
b)  1.00 atm 

c) 218 atm
d) some pressure higher than 218 atm but which cannot be determined from the phase diagram
e) no amount of pressure can bring about the change of H2O vapor to liquid at 500oC
8.
Calculate the molarity of a 15.0% by mass solution of MgCl2 (molar mass = 95.3 g/mol) in H2O.The density of solution is 1.127 g/mL.
a) 1.77 M      b) 1.57 M       c) 3.55 M      d) 3.15 M      e) 1.00M
9.
Which of the following increases the solubility of a gas in a given solvent?

a) Increasing the temperature of the solvent.

b) Increasing the partial pressure of the gas. 

c) Decreasing the partial pressure of the gas.

d) Increasing the temperature of the solvent and decreasing the partial pressure of the gas simultaneously.

e) Both a and b

10. 12.0 g of the nonvolatile paraffin C20H42 (molar mass= 282 g/mol) was dissolved in 50.0 g of benzene (molar mass = 78.0 g/mol).
        At 53 oC the vapor pressure of benzene is 300.0 mmHg.What is the vapor pressure lowering (in mmHg) for the solution at this temperature?

a) 281            b) 273            c) 18.7           d) 300.         e)  27.2
11.
What is the freezing point of a solution that contains 10.0 g of glucose (C6H12O6; molar mass = 180.0 g/mol) in 100. g of H2O?kf for water is 1.86 oC/m


a)  1.03          b) – 1.03         c) 2.07         d) – 2.07       e) 1.86
12.
0.20 g of an unknown compound (non dissociating non associating ) dissolved in water has an osmotic pressure  15.8 mmHg at 25.0 oC Calculate the molar mass of the compound given the volume of the solution  is 1.0X102mL.

a) 4.7 X103    b) 9.4 X103   c) 8.5 X10–4    d) 1.3 X103    e) 2.4 X103
13.
Which of the following aqueous solutions has the highest boiling point? 

a) 0.5m CaCl2      b)1.0 m glucose       c) 0.3 m Na2SO4                        c) 0.5 m KCl        d) 0.4 m NH4Cl

14.
For the reaction:
IO3-      +     5I-   +     6H+      (   3I2   +  3 H2O

The rate of disappearance of I- at a particular time and particular instant  is 3.8x10-3 M/s. What is the rate of disappearance of H+(in M/s).

a)  3.8 x10-3      b) 6.3 x10-3     c) 3.2 x10-3     d) 4.6 x10-3      e) 2.3 x10-3  
15.  Consider the reaction:

4NH3(g)      +     5O2(g)        (   4NO2(g)   +  6 H2O(g)
         Which of the following is a possible rate law? 

a) Rate = k [NH3]4[O2]5
b) Rate = k [NH3]x[O2]y/[NO2]4[H2O]6
c) Rate = k [NH3]x[O2]y
d) Rate = k [NO2]x[H2O]y
e) Rate = k [NO2]4[H2O]6
16.
For the following reaction:

aA      +     bB   +     cC      (   dD   +  eE
 the following initial concentration and rates were obtained.
	[A]i mol/L
	[B]i  mol/L
	[C]i  mol/L
	Initial rate (mol/L.min)

	0.20
	0.20
	0.20
	20

	0.20
	0.20
	0.40
	20

	0.20
	0.40
	0.40
	80

	0.40
	0.40
	0.40
	160



The rate law is:-

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

d)  Rate = k[A][B]2[C]      e)  Rate = k[A][B][C]
17.
A certain first-order reaction A ( B is 25% complete in 64.0 min at 25(C. What is the half-life (in min) of the reaction? 

a) 101              b)   32           c) 21              d) 25                   e) 154 
18.
For the reaction:  2A +B   ( C +  D    the rate law is: 

        Rate = k[A]2 and k = 1.0x10-3  L.mol-1.s-1 .If the initial concentration of A is 0.100 M how long (in hours) will it take for the concentration to become 0.0200 M?

a)  8.55               b) 40.0            c) 11                d) 22              e) 17
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