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1 atm = 760 torr = 101.325 kPa 

R =  0.0821 atm L mol
-1

 K
-1

 = 8.314 J mol
-1

 K
-1

 

 

 

 

NA (Avogadro’s Number) = 6.022×10
23

   

   1 atm.L = 101.325 J 

 

Constants: 
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Q1: The diameter of an atom is 1×10
-7

 mm. What is 

this diameter when expressed in nanometers "nm"? 

A) 1×10
-18

   B) 1×10
-1

 

C) 1×10
-15

   D) 1×10
-9

 

---------------------------------------------------------------- 

Q2: Convert 20 mg into "kg"?  

A) 2×10
-2

    B) 2×10
-6

   

C) 2×10
-4

     D) 2×10
-5

   

---------------------------------------------------------------- 

Q3: What is the density in "g/cm
3
"                            

of 52 g of a metal, as shown in: 

A) 0.14  

B) 5.20 

C) 1.44 

D) 0.52 

---------------------------------------------------------------- 

Q4: An object is moving at a speed of 750 m/s after 

3.5 min, its rate of acceleration in" m/s2 "  is:  

A) 3.6   B) 214.3 

C) 0.3   D) 16.5 

---------------------------------------------------------------- 

 Q5:Potassium is a ______ and chlorine is a _______. 

A) metal, metal  B) metal, metalloid 

C) nonmetal, metal  D) metal, nonmetal 

----------------------------------------------------------------

Q6: Which of the following is a monoatomic cation? 

A) CN
-
   B) NH

+3
 

C) Fe
+3

   D) Cl
-
 

----------------------------------------------------------------

Q7: The correct name of "(NH4)3PO4" is: 

A) tetrammonium phosphate 

B) ammonium phosphate 

C) nitrogen hydrogen phosphate  

D) triammonium phosphate 

Q8: What is the formula for phosphoric acid? 

A) H3PO4   B) H2PO4 

C) H2PO3   D) H3PO3 

   ---------------------------------------------------------------- 

Q9: The atomic mass of an element “X” is 221.4 amu. 

Find the mass of the third isotope using given          

information below: 

isotope % abundance mass “amu” 

1 75.00 220.9 

2 10.00 220.0 

3 15.00 ???? 

 

A) 221.0   B) 222.9 

C) 223.9   D) 224.8 

---------------------------------------------------------------- 

Q10: Predict the product in the following reaction: 

Al (s) + O2 (g) →  ? 

   A) Al3O   B) Al2O3 

C) AlO2   D) AlO 

---------------------------------------------------------------- 

Q11: The mass in “g” of Pt that contains 4.6×10
22

 “Pt” 

atoms, is:  

A) 3..1   B) 11.3 

C) 3..3   D) 3..1 

---------------------------------------------------------------- 

Q12: What is the mass of “KI” (Mwt = 166 g/mol) is 

needed to produce 60.6 g of “K2SO4” (Mwt = 174.3 

g/mol)?  8KI + 4H2SO4 → 4K2SO4 + 8HI 

A) 251.7   B) 138.8 

C) 331.3   D) 115.5 

---------------------------------------------------------------- 

Q13: What is the empirical formula that contains 

49.4% K, 20.3% S and 30.3% O by mass?  

A) K2SO4   B) K3(SO3)2 

C) K2SO3   D) K3(SO4)2 

A = 6 cm
2
 

l = 6 cm 
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Q14: The density in “g/L” of chlorine gas “Cl2” at 

25°C and 0.592 atm is: 

A) 1.7   B) 2.0 

C) 4.9   D) 0.7 

---------------------------------------------------------------- 

Q15: The pressure of a gas is 750 torr when its volume 

is 400 mL. Calculate the pressure in “atm” if the gas is 

allowed to expand to 600 mL at constant temperature:  

   A) 500   B) 1125 

C) 1.48   D) 0.66  

---------------------------------------------------------------- 

Q16: A gas sample occupies 200 mL at STP. What is 

the final temperature in “K” if the volume is doubled at     

constant pressure? 

A) 149    B) 546 

C) 1192   D) 397 

---------------------------------------------------------------- 

Q17: In a gas mixture of He, Ne, and Ar with a total 

pressure of 8.40 atm. If the partial pressures of He is 

1.50 and Ne is 2.00 atm, the mole fraction of Ar is: 

A) 0.179   B) 0.238 

C) 0.583   D) 0.357 

---------------------------------------------------------------- 

Q18: When 8 L of “C2H6” react with enough amount 

of “O2”, the volume in “L” of “H2O (g)” at constant     

temperature and pressure, is: 

2C2H6 (g) + 7O2(g)→4CO2 (g) + 6H2O(g)    

A) 3     B) 1.5 

C) 48   D) 24.0 

--------------------------------------------------------------- 

Q19: The amount of heat in "J" required to raise the 

temperature of 350.0 g of copper from 25
o
C to 85

o
C is: 

(the specific heat of copper is 0.385 J/g 
o
C). 

A) 0808   B) 6.6. 

C) .08.   D) ..08 

---------------------------------------------------------------- 

Q20: In endothermic reactions:  

A) The products energy is less than reactants energy 

B) The products energy is more than reactants energy. 

C) The products energy is equal to reactants energy. 

D) Heat released from the system. 

------------------------------------------------------------------ 

Q21:  850 g of a metal has a specific heat of 0.46 

J/g.
o
C. The heat capacity of this metal in " J/

o
C" is: 

A) 391   B) 0.391 

C) 1848   D)  0.541 

----------------------------------------------------------------

Q22: The change in internal energy ΔE of a system is 

always a negative value if the system: 

   A) Absorbs heat and does work. 

   B) Gives off heat and does work. 

   C) Gives off heat and has work done on it. 

   D) Absorbs heat and has work done on it. 

---------------------------------------------------------------- 

 

Q23: Which of the following reaction has ΔH ≠ ΔE? 

A) HCl (aq) + NaOH (aq) → NaCl (s) + H2O (l) 

B) C(s) + O2 (g) → CO2 (g) 

C) H2 (g) + I2 (g) → 2HI (g) 

D)  N2 (g) + 3H2 (g) → 2NH3 (g) 

---------------------------------------------------------------- 
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Q24:   0.1 mole of "CH4" was burned and the energy 

given out raised the temperature of 200 g of water 

from 18 
o
C to 28 

o
C. The enthalpy of combustion of 

"CH4" in "kJ/mol" is: (s for water = 4.18 J/g.
o
C) 

A) – 8.36   B) – 8360 

C) – 83.6   D) – 836 

---------------------------------------------------------------- 

Q25: Hydrazine is completely burned in oxygen at 25 

˚C according to: 

N2H4(l) + O2(g) → N2(g) + 2H2O(g)    ΔH = - 622.4 kJ 

Calculate the change in the internal energy ∆E
o
 in "kJ" 

for this combustion process?  

A) – 627.4   B) – 597.9  

C) – 646.8   D) – 619.9 

---------------------------------------------------------------- 

Q26: Given the following thermochemical equations: 

C3H8(g) + 5O2(g)3CO2(g) + 4H2O(g)     ∆H˚= –2043 kJ 

C(gr) + O2(g)  CO2(g)        ∆H˚ = –394 kJ 

H2(g) + ½O2(g)  H2O(g)       ∆H˚ = –242 kJ 

Find ∆H˚rxn (in kJ) for: 

 3C(gr) + 4H2(g)  C3H8(g) 

A) – 132   B) – 107 

C) – 99   D) – 118 

---------------------------------------------------------------- 

Q27: Given the reaction 

2C2H6 (g)+7O2(g)→4CO2 (g) + 6H2O(l)   ΔH = -2920 kJ 

If  Δ  
  of CO2(g) is -393.7 kJ mol

-1
 and Δ  

  of 

H2O(l) is -285.6 kJ mol
-1

, what is  Δ  
  of C2H6 (g) in 

"kJ mol
-1

"? 

A) + 184.2   B) – 184.2 

C) + 780.7   D) − 780.7 

---------------------------------------------------------------- 

 

Q28: In the figure shown below: 

 

If the work done by the system is 1327 J  , what is 

the final volume in "L"? 

A)   32.4   B)   37.8    

C)   26.6    D)   22.4 

---------------------------------------------------------------- 

Q29: If the change in the internal energy (∆E) is 48 J 

when a sample of gas is compressed. As a results, 26 J 

of heat is given off to the surroundings. The value of 

the work “w” in "J", is: 

    A) + 22   B) – 22 

C) – 74   D) + 74  

------------------------------------------------------------ 

Q30: How many grams of NaOH (MWt = 40g/mol) are 

there in 500.0 mL of a 0.175 M NaOH solution?   

A) 3.5   B) 14 

C) 114       D) 31 

---------------------------------------------------------------- 

Q31: The molality "m" of urea (MWt = 60 g/mol) in a 

solution prepared by dissolving 16 g of urea in 39 g of  

water is: 

A) 96   B) 5.9 

C) 6.8   D) 0.7 
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 Q32: If the concentration of "NaCl" is 13.0% by mass 

with density of 1.10 g/mL,  what is the molarity "M" 

of this solution?   

A) 2.98   B) 2.44 

C) 2.75   D) 2.15  

---------------------------------------------------------------- 

Q33: What is the molality "m" of a 2.5 M ethanol 

(C2H5OH) solution whose density is 0.90 g/mL? 

A) 2.77   B) 3.51 

C) 2.92   D) 3.18  

------------------------------------------------------------------ 

Q34: The vapor pressure of pure water at 25 °C is 23.8 

torr. What is the vapor pressure in "torr" of water 

above a solution  prepared by dissolving 18.0 g of  

glucose (a nonelectrolyte,  MWt = 180.0 g/mol) in 95.0 

g of water? 

A) 25.1   B) 23.4 

C) 0.44     D) 0.51  

---------------------------------------------------------------- 

Q35: What is the boiling point of a solution in "
o
C" 

made by dissolving 66 g of a compound (a nonelectro-

lyte,  Mwt = 331 g/mol) in 500 g of water?  

(For water: Kb  = 0.512 °C/m).     

A) 100.2   B) 100.05 

C) 100.5   D) 100.8 

---------------------------------------------------------------- 

Q36: The freezing point of an aqueous solution is        

–2.79°C. Determine the boiling point of this solution. 

  (For water: Kf = 1.86 °C/m , Kb  = 0.512 °C/m).     

A) 101.26   B) 100.51 

C) 100.78   D) 102.79 

Q37: A 33.7 g sample of a nonelectrolyte was         

dissolved is 750. g of water. The solution's freezing 

point was –2.86 °C. What is the molar mass of the 

compound?        (Kf  of water = 1.86 °C/m) 

A) 68.8   B) 122 

C) 38.8   D) 29.2 

---------------------------------------------------------------- 

Q38: At 1 atm, the solubility of a gas in water  is 0.75 

mol/L. If the partial pressure becomes 7.5 atm, what is 

the solubility of this gas in "mol/L" ? 

A) 10.0   B) 6.22 

C) 5.63   D) 7.13 

---------------------------------------------------------------- 

Q39: Calculate the osmotic pressure in "torr "at 25°C 

of a 1.1 x 10
-5

 mol/L protein solution ? 

   A) 0.20   B) 0.10 

C) 2.00   D) 0.02 

---------------------------------------------------------------- 

Q40: If 1×10
-3

 g of a substance (a nonelectrolyte)    

dissolved in 10 mL of solution generates an osmotic 

pressure of 9.87×10
-3

 atm at 300K, what is the molar 

mass in "g/mol"  of the substance? 

A) 2.5×10
4
   B) 2.5×10

5
 

C) 2.5×10
2
   D) 2.5×10

3
 

---------------------------------------------------------------- 

 

 

 

 


