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     (CHEM 101)  

THIRD SEMESTER 

SECOUND MID-TERM EXAM 

     (1437-1438H) (2016-2017G) 

 

                  .............................................................................................................................الاسم : 
Write your answer in the table below 

Q1:  Q6: Q11: 

...........................................................................................................الرقم الجامعي :  Q2: Q7: Q12: 

.................................................................................................................رقم الشعبة :   Q3: Q8: Q13: 

Sunday21/11/1438H07:00-08:30 PM Q4: Q9: Q14: 

Time allowed : 90 minutes Q5: Q10: Q15: 

 

 

Constants: 

1 atm = 760 torr = 101.325 kPa 

R = 8.314 Pa m3 mol-1 K-1 = 0.0821 atm L mol-1 K-1 = 8.314 J mol-1 K-1 = 62.36 torr L mol-1 K-1 

NA (Avogadro’s Number) = 6.022×1023 mol-1  

1 L.atm = 101.325 J 
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Choose the correct answer: 

1) Change in internal energy ΔEo (ΔUo), in kJ, of the following reaction is: 

2NaHCO3(s) →Na2CO3(s) + H2O(g) + CO2(g)  
o
rxnH = 129 kJ 

A)  114.04    B)  121.04  C)  134.04  D)  124.04    

_________________________________________________________________________ 

2) The combustion of methane (CH4) produces heat energy according to: 

CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)   
o
rxnH = –890 kJ 

The mass of methane (in g) needed to produce 62692 kJ of heat energy, is: 

A)  1100    B)  1120  C)  1130  D)  1150    

_________________________________________________________________________ 

3) From the enthalpies of the following reactions:  

2HF(g) → H2(g) + F2(g)  H = 537 kJ 

2C(gr) + 2H2(g) → C2H4(g)  H = 52 kJ 

C(gr) + 2F2(g) → CF4(g)  H = -680 kJ 

Calculate (in kJ) H for the following reaction: 

C2H4(g) + 6F2(g) → 2CF4(g) + 4HF(g) 

 

A)  +2174  B)  -2486  C)  -2298  D)   -2174 

_________________________________________________________________________ 

4) Knowing that o
fH CO2(g) = –393.5 kJ/mol, o

fH H2O(l) = –285.8 kJ/mol, o
fH

NO2(g) = +33.3 kJ/mol, and o
fH CH3NO2(l) = –112.4 kJ/mol.  

Calculate (in kJ) 
o
rxnH  for the following reaction: 

4CH3NO2(l) + 7O2(g) → 4CO2(g) + 6H2O(l) + 4NO2(g) 
o
rxnH  =  

A)  4496  B)  –2706  C)  –4496  D)  2706 

_________________________________________________________________________ 

5) An ideal gas is allowed to expand from 7.0 L to 15.0 L at 0.76 atm, after absorbing 476 

J of heat. The change in the internal energy ΔE (ΔU) for this gas system (in J) is:  

A)  –180  B)  +180  C)  –160  D)  –140 

_________________________________________________________________________ 

6) A piece of a metal at 180 oC is placed in 120 g of water at 20 oC. If the final 

temperature of the mixture is 24.4 oC, what is the mass (in g) of this metal?  

(Cs of the metal is 0.474 J/g oC and Cs of water is 4.184 J/g oC)  

A)  37.5  B)  30.0   C)  26.0  D)  21.5 
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7) 2.0 L of nitrogen gas expands against a constant pressure of 1.0 atm and does work 

equals to 650 J. What will be the final volume of the gas (in L)? 

 

A)  5.7   B)  6.4    C)  7.2      D)  8.4 

 

8) The internal energy E (U) of the system is always of a positive value if the system: 

 
A) Absorbs heat and does work. 

B) Absorbs heat and has work done on it. 

C)   Release heat and does work. 

D)   Release heat and has work done on it. 

______________________________________________________________________ 

9)  

 

 

 

 

 

Which of the following statements is true? 

A)  The three solutions will have the same vapor pressure. 

B)  The sucrose solution will have the highest vapor pressure. 

C)  The glucose solution will have the highest vapor pressure. 

D)  The urea solution will have the highest vapor pressure. 

_________________________________________________________________________ 

10) At a given temperature, the mass (in g) of nitrogen gas "N2" that dissolves in 80.0 L of 

water and under nitrogen gas partial pressure of 0.79 atm is: (The Henery's law 

constant of "N2" in water the same temperature = 6.8×10-4 mol/L.atm) 

A)  1.2   B)  1.4   C)  1.6   D)  1.8 

_________________________________________________________________________ 

11) The change in the freezing point (Tf ) of a solution prepared by dissolving 50.0 g of 

glycerin "C3H8O3" (a nonelectrolyte) in 200 g of ethanol is: (Kf of ethanol = 2.0 oC/m) 

A)  2.4  B) 3.4   C)  5.4   D)  7.4 

_________________________________________________________________________ 

12) The value of the constant (kb) “the molal boiling point elevation constant “ depends on: 

A)  nature of solvent     B) nature of solute   C) solute molar mass     D) pressure 
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13)  

 

 

 

 

 

 

What will be the vapor pressure (in atm) of pure heptane at the constant temperature?  

A)  0.102   B)  0.030  C)  0.142    D)  0.121 

_____________________________________________________________________ 

14) At given temperature, the solubility of nitrogen gas at 0.687atm is 4.7×10-4mol/L. What 

is the Henry's law constant (in mol/L.atm) at the same temperature? 

 

A)  3.8×10-4   B)  6.8×10-4  C)  7.5×10-4  D)  8.2×10-4 

 

 

15) The observed osmotic pressure (in atm) of a 0.01 M magnesium sulfate "MgSO4" 

solution at 25oC (knowing that the van Hoff factor for MgSO4 in this solution = 1.3) is: 

 

 

A)  0.318  B)  0.488  C)  0.244  D)  0.425 

 

_________________________________________________________________________ 

 

 

 

 

3 mol of heptanes  
Vapor pressure = ? 

5 mol of octane  
Vapor pressure = 0.041atm 

Total pressure = 0.071 atm 


