CHEM 101-Work Sheet Ch # 5,6
Name: ------------------------------   ID # :----------------------   Section # :-----
Q1:

The following transformations are involved in the formation of solid NaF from its elements.

Predict which of them are exothermic ( chose two or one answer)
1. Na(s) ( Na(g)

2. Na(g) ( Na+(g) + e  
3. ½ F2(g) ( F (g)

4. F(g) + e ( F-(g)

5. Na+(g) + F-(g) ( NaF(s)

________________________________________________________________________

Q2:

Equal volumes of CO2 gas and a fluorocarbon gas weigh 2.00 g and 5.09 g respectively under the same conditions.

Which of the following is the fluorocarbon gas?

a. CF4
b. C2F4
c. C2F6
d. C3F4
e. C3F6
________________________________________________________________________

Q3:
Hydrogen gas is produced when zinc reacts with sulfuric acid:

Zn(s) + H2SO4(aq) ( ZnSO4(aq) + H2(g)

If 159 mL of wet hydrogen is collected over water at 24oC and under an atmospheric pressure of 738 torr, how many grams of zinc have been consumed?

(The vapor pressure of water at 24oC  is 22.38 torr)

________________________________________________________________________

Q4:

A mixture of gases contains 5.10 g of nitrogen, 2.83 g of hydrogen and 5.17 g of ammonia (NH3).

If the total pressure of the mixture is 2.35 atm, what is the partial pressure of nitrogen gas?

​​​​​​​​​​​​​​​​​​​​​​_________________________________________________________________________

Q5:

In an effusion apparatus hydrogen gas is found to effuse at a rate of 5.90 mL/s. Another gas in the same apparatus effuses at a rate of 0.550 mL/s.

What is the molecular mass of the gas?

________________________________________________________________________

Q6:

Given the average kinetic energy, in kJ/mol, for the following three gases:

He gas at 600 K
:
E1

Ne gas at 400 K
:
E2

Water vapor at 800 K
:
E3

The correct order of decreasing average kinetic energy of these gases is 

a. E3>E1>E2

b. E3>E2>E1

c. E1>E2>E3

d. E2>E1>E3

e. E2>E3>E1

________________________________________________________________________

Q7:

A 50.0 g sample of water at 100.00oC was placed in an insulated cup. Then 25.3 g of zinc metal at 25oC was immersed into the water. The temperature of water dropped to 96.68oC.
What is the specific heat capacity of zinc?

________________________________________________________________________

Q8:

How much heat is released when a mixture, containing 10.0 g NH3 gas and 20.0 g O2, reacts according to the following equation:

4NH3(g) + 5O2(g) ( 4NO(g) + 6H2O(g) 

∆ H° = -906 kJ

________________________________________________________________________

Q9: 

A gas absorbs 250 J of heat from the surroundings when it is allowed to expand at constant temperature from a volume of 1.0 L  to 10.1 L against an external pressure of 0.50 atm.

What is the change in its internal energy?

(1 L atm = 101.3 J)

________________________________________________________________________

Q10:

Use the following data to obtain the enthalpy of sublimation (∆ Hsub) for K in kJ/mol.

Lattice energy of KCl


-699 kJ/mol

Ionization energy for K

419 kJ/mol

Electron affinity of Cl


-348 kJ/mol

Bond energy of Cl2


242 kJ/mol

Enthalpy of formation of KCl

-436 kJ/mol

________________________________________________________________________

Q11:

Calculate (∆ H°), in kJ, for the reaction 
Cl2(g) + 3F2(g) ( 2ClF3(g)

Use the following data:

Bond



Cl-Cl

F-F

Cl-F

Bond energy (kJ/mol)

243

160

255

(Note: In ClF3 the F atoms are bonded to the Cl atom only)

________________________________________________________________________

Q12:

How much heat is needed to heat up half liter of water from 25.0oC to boiling?

(the specific heat capacity and the density of water are 4.18 J/g oC and 1 g/mL respectively)

_________________________________________________________________________
Q13: 

Given the following thermochemical equations: 

C(gr)  +  2H2(g)  (  CH4 (g)

∆ H° = -74.9 kJ 

C(gr)  +  2Cl2 (g)  (  CCl4 (l) 
∆ H° = -139 kJ

What is the standard enthalpy change when 5.00 g of hydrogen react with excess CCl4 to form CH4 (g) and Cl2 (g) ?

______________________________________________________________________

Q14:

Using the following data, calculate the standard enthalpy of formation of ethene gas (C2H4).
The standard enthalpy of combustion of ethene gas is -1411.1 kJ/mol.

∆ H°f (CO2(g)) = -393.5 kJ/mol
∆ H°f  (H2O(l)) = -285.9 kJ/mol

________________________________________________________________________

Q15:
A 250 mL flask, open to the atmosphere, contains air at 0oC. What percentage of the air remains in the flask after heating it to 100oC?

________________________________________________________________________

Q16:

Taking the molar mass of dry air to be 29.0 g/mol, calculate the density of air (in g/L) at 20oC and 1.00 atm.

________________________________________________________________________

Q17:
A student collected 152 mL of H2 gas over water at a total pressure of 758 mm Hg and 25oC.

Calculate the number of moles of hydrogen collected.

(the vapor pressure of water is 23.76 mm Hg at 25oC)

________________________________________________________________________

Q18:

Real gases approach the ideal gas behavior
a. at high pressure

b. at high temperature and low pressure

c. at low temperature

d. at low temperature and high pressure

e. at any pressure 

________________________________________________________________________

Q19:

An unknown gas X effuses 1.65 times faster than C3H8 the molecular formula of X is most likely:

a. C2H2
b. C2H6
c. CH4
d. CO2
e. C4H10
________________________________________________________________________

Q20:

Calculate the work done when 50.0 g of magnesium (Mg) dissolve in excess acid, at 1.00 atm and 25.0oC, according to the following reaction: 

Mg(s) + 2H+(aq) ( Mg2+(aq) + H2(g)

(1 L atm = 101.2 J)

________________________________________________________________________
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