SCH 4UI Exam Review
Unit #1 – Atomic Structure
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1. Explain how the lines of the line emission spectrum relate to the energy levels in the Bohr model of the atom.

2. List the four quantum numbers and explain how they are represented in an energy level diagram

3. State the Pauli exclusion principal

4. Draw the energy level diagram for the following (using the box model is fine)

a. oxygen



b. copper
5. Write the electron configuration for the following

a. phosphorus

b. silver

c. lead (Pb2+ and Pb4+ )

d. mendelevium

6. State the Heisenberg uncertainty principal

7. This questions has been removed

8. Explain the difference between the following

a. covalent and co-ordinate covalent

b. σ and π bonds

c. single double and triple bonds
9. Draw the Lewis diagram for the following

a. PO43-

b. ClO2-
10. Give the VSPER shape and the hybridization of the central atom for the following

a. CF4
b. NH3
c. BeCl2
d. NH4+

e. CO2
f. SO2
g. SF6
h. XeCl6
i. XeBr4
j. PCl5
k. AsBr3
11. Determine if the molecules in question 10 are polar or non-polar

12. Determine the VSPER shape and describe each bond in the molecule (is it a σ and π bond and what orbitals overlap to form the bond)

a. CH4
b. PCl5
c. H2O

d. XeCl2
e. CO2
f. HCN

13. Identify the following compounds as ionic, metallic, molecular or covalent network

a. carbon dioxide

b. magnesium chloride

c. butanoic acid

d. silicon dioxide

e. iron

f. sodium chloride

SCH 4UI Exam Review
Unit #2 - Energy and Rates of Reactions

Energy
1. Define specific heat capacity

2. How much heat is required to raise the temperature of 0.5kg of aluminum by 10°C
3. Define enthalpy

4. Identify the following as either an exothermic or endothermic reaction
a. H2(g)  + ½O2(g)  (  H2O(g)
      (H = -243 kJ/mol

b. ½N2(g)  +  ½ O2(g)  +  90.7kJ  (  NO(g)
c. ½ H2(g)  +  ½ I2(g)  (  HI(g)      (H = +26 kJ/mol

5. Write thermochemical equations for the following
a. 7.0kJ of energy is required to vaporize 3.0g of water

b. 5.0 g of NH4Cl(s) is dissolved in 100mL of water.  The temperature of the water drops 7.5(
6. One of the methods that the steel industry uses to obtain metallic iron is to react iron(III) oxide with carbon monoxide

Fe2O3(s)  +  3CO(g)  (  3CO2(g)  +  2Fe(s)
Determine the enthalpy change of this reaction given the following 

CO(g)  +   ½ O2(g)  (  CO2(g)  

(H = -283.0 kJ

2Fe(s)  +  3/2O2(g)  (  Fe2O3(s)

(H = -824.2 kJ

7. Write formation equations for the following
a. propane

b. calcium hydroxide

c. ammonium chloride (solid)

d. oxygen gas
8. Using enthalpies of formation  and Hess’s Law to determine the enthalpy of combustion of one mole of benzene
Rates of Reaction

1. Describe four ways you can measure the rate of a reaction
2. Explain the difference between instantaneous rate and average rate
3. List four factors that affect the rate of reaction and explain how each one affects the rate

4. Label the following graph


5. Ammonia reacts with oxygen according to the following reaction:  4NH3(g)  +  5O2(g)  (  4NO(g)  +  6H2O(g)
The following graph shows the rate of production of H2O(g).
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a. Determine the average rate of production of H2O between 20 min and 60 min

b. Determine the instantaneous rate of production of H2O at 40 min

c. Determine the instantaneous rate of production of NO(g) at 40 min

d. Determine the instantaneous rate of consumption of oxygen gas at 40 min

6. Determine the rate law for the following equilibrium
H2O2(aq)  +  3I-(aq)  2H+(aq)   =    I3-(aq)  +  2H2O(l)
Given the following experimental data

	Trial
	[H2O2]
	[ I-]
	[H+ ]
	Rate of I3- production

	1
	0.010
	0.010
	0.00050
	1.15 x 10-6

	2
	0.020
	0.010
	0.00050
	2.30 x 10-6

	3
	0.010
	0.020
	0.00050
	2.30 x 10-6

	4
	0.010
	0.010
	0.00100
	1.15 x 10-6


7. What is an elementary step?
8. What is a rate determining step?
SCH 4UI Exam Review
Unit #3 - Equilibrium


1. What does it mean when a system is in equilibrium?

2. The equilibrium system shown below was analyzed and the concentration of NH3(g), N2(g)  and H2(g)  were found to be 4.4 mol/L, 3.2 mol/L and 1.5 mol/L respectively.  Determine the equilibrium constant.

N2(g)  +  3H2(g)  ⇄  2NH3(g)

3. Consider the following reaction:    CO(g)  +  Cl2(g)   ⇄   COCl2(g)
∆H = -108.28 kJ
Explain the effect the following changes would have on the equilibrium

a. increasing the temperature    b.  decreasing the volume    c.  adding chlorine gas    d. removing COCl2
4. 2.0 mol of HI(g) are injected into a 2.5L container and the following equilibrium was established
H2(g)  +  I2(g)  ⇄  2HI(g)  +  65 kJ
If the Keq = 50, determine the concentration of HI in the container at equilibrium
5. Calculate the molar solubility of Zn(IO3)2 if the Ksp is 3.9 x 10-5
6. The Ksp for PbCrO4(s) is 2.3 x 10-13.  Determine the solubility of PbCrO4(s) in a 0.010 mol/L solution of Na2CrO4.

7. HSO4- is amphoteric.  Write chemical equations to show how HSO4- can behave as both an acid and a base.
a. as an acid:
b.  as a base:

8. Determine the pH of the following solutions

a. 0.1 mol/L HCl

b.  0.01 mol/L NaOH

c.  1.5 mol/L CH3COOH

9. What is the Kb for the citrate ion  (H2C6H5O7-)
10. Determine the pH of
a. a 50 mL of 0.25 mol/L methanoic acid

b.  this has been removed
11. 50 mL of NH3 was titrated with 0.1 mol/L HCl.  The titration curve is shown below.
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a. Determine the concentration of NH3
b. Explain the difference between the equivalence point and the end point of a titration

c. Which of the following would be the best indicator for this titration?  Explain your choice.

	Indicator
	pH range

	thymol blue
	1.2-2.8

	phenolphthalein
	8.2-10.0

	methyl red
	4.8-6.0


SCH 4UI Exam Review
Unit #4 – Organic Chemistry
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Part A – Give the IUPAC name for the following organic compounds
Part B – Give the IUPAC name for the following organic compounds
	1.      CH3CH2CH2OCH3


	2.       CH3CH2CH2COOH

	3.       CH3CH2CH2CH2CH2CH2CH2NH2


	4.       CH3CH2CH2CHO

	5.       CH3CH2CH2CH2OH
	6.       CH3CH2CH2COOCH2CH2CH3



	7.       (CH3)2CHCH2CH2OH


	8.       (CH3)3CCH2CH2COOH

	9.                 O  

     CH3CH2—C—NH2  
	10.                       O 

      CH3CH2CH2—C—CH2CH3 



	11.        CH3CH2CH(OCH3)CH2CH2CH3
	12.        CH3CH2CH2CH(CH3)CH2CHNHCH2CH3

	13.        CH3CH(OH)CH2CH(CH3)CH2CH3


	14.     CH3CHBrCH2CHClCH2COOH

	15.        CH3(CH2)4CHO
	16.        CH3CH2COOCH2CH2CH2CH2CH3



	17.        CH3CH2CH2N(C2H5)2


	18.        CH3CH2CH2C(CH3)2CH2COOH

	19.        CH3CH2CH2OCH(CH3)CH2CH3


	20.        CH3(CH2)5CH2OCH3

	21.        CH3CH(NHCH3)CH2CH2CH3
	22.         CH3COOCH2CH2CH2CH2CH2CH3



	23.      CH3CH(OH)CH2CH(OH)CH3
	24.                                 O   

      CH3CH(CH3)CH2CH—C—NH—CH2CH3


Part C – Draw line structural diagram for the following organic compounds
	1.   pentan-2-ol

   
	2.   methoxyethane

   

	3.   butanoic acid

   
	4.   butyl propanoate



	5.   N-methylpropanamine

   
	6.   3-methyloctanal

   

	7.   butanone

   
	8.   N-ethylbutanamide

   

	9.   2,5-dibromo-3-methylhexanoic acid

   
	10.  3-methylheptane-1,4-diol

   

	11.  3-ethoxy-2-methylbutane

   
	12.   ethyl 3-methylheptanoate

   

	13.  N,N-diethyl-4-methylhexan-2-amine
   
	14.   2,4-dimethoxypentane

   

	15.  4,5-dichlorohexanal

   
	16.  N-isopropylethanamide

   

	17.  2-methylhexan-3-one
	18.   N-ethyl-N-methyl-3-propylheptanamide


Part D - Organic Reactions

1.
Identify the following reactions as a substitution, addition, elimination, reduction, oxidation, condensation or hydrolysis reaction.

	a.
	
	pentane
	+
	chlorine
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	2-chloropentane
	+
	HCl

	b.
	
	propene
	+
	bromine
	
[image: image30.wmf]
	1,2-dibromopropane
	
	

	c.
	
	hexan-2-ol  
	+
	KMnO4
	
[image: image31.wmf]
	hexan-2-one
	+
	H2O

	d.
	
	propanoic acid  
	+
	ethanol
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	ethyl propanate
	+
	H2O

	e.
	
	3-chloropentane  
	+
	NaOCH2CH3
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	pent-2-ene
	+
	NaCl + ethanol

	f.
	
	propanol
	+
	butanol
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	propoxybutane
	
	

	g.
	
	benzene
	+
	bromine (limited)
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	bromobenzene
	+
	HBr

	h.
	
	butanal
	+
	K2Cr2O7
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	butanoic acid
	
	

	i.
	
	butanone
	+
	H2(g)
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	butan-2-ol
	
	

	j.
	
	2-methylpent-2-ene
	+
	H2O
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	2-methylpentan-2-ol
	
	


2. Draw the major products of each of the following reactions
	a.
	propene
	+
	bromine
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	b.
	butene
	+
	HBr
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	c.
	butan-2-ol
	+
	HBr
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	d.
	propanol
	+
	propanol
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	e.
	ethene
	+
	H2O
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	f.
	propanoic acid
	+
	butanol
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	g.
	propanal
	+
	H2(g)
	
[image: image45.wmf]LiAlH

4


	
	
	
	

	h.
	3-methylhex-2-ene
	
	HCl
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	i.
	2-bromopropane
	+
	NaOCH2CH3
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	j.
	propan-2-ol
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3. For each reaction, give the reactants that are needed to produce the given product.
	a.
	?
	+
	?
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	2-chloropropane
	
	

	b.
	?
	+
	?
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	1,2-dibromoethane
	
	

	c.
	?
	+
	?
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	3-methylpentan-3-ol
	
	

	d.
	?
	+
	?
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	chlorobenzene
	
	

	e.
	?
	+
	?
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	ethoxyethane
	
	

	f.
	?
	+
	?
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	ethylbenzene
	
	

	g.
	?
	+
	?
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	pentyl  propanoate
	
	

	h.
	?
	+
	?
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	2,2,-dichlorobutane
	
	

	i
	?
	+
	?
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	N-ethyl-N-methylbutanamide
	


SCH 4UI Exam Review
Unit #5 - Electrochemistry
1. Assign oxidation numbers to the atoms in the following species
a. HCl

b. LiH

c. HClO3
d. H2O

e. H2O2
f. CaO

g. CaF2
h. NO3-
i. S2O32-
j. Cl-
k. ClO-
l. ClO2-
m. ClO3-
n. ClO4-
2. Balance the following redox equations

3.   Write three different spontaneous reactions in which
a. CuO + NH3 ( Cu + N2
zinc is oxidized.
b. Cl2 ( ClO- + Cl-
c. I2 + Cl2 ( IO3- + Cl- (acidic)


4.  For a galvanic cell involving zinc and silver
d. S2- + Cr2O72- ( S + Cr3+ (acidic)
a) Determine which element is the anode and cathode
e. Zn + NO3- ( ZnO22- + NH3 (basic)
b) Draw the galvanic cell

c) Write the half-reactions and overall reaction.
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