
REVIEW OF CHEMISTRY 20

Name: ____________





Date: __________

1. Complete the following table (Assume water is used with ionic compounds):

	I, M, A
	chemical formula
	chemical name(state if known)

	I


	K2SO3(aq) 
	Potassium sulphite

	A


	H2S(aq) 
	hydrosulfuric acid

	I


	Na2S2O3.H2O(s) 
	Sodium thiosulphate (mono)hydrate

	M


	C3H7OH(l) 
	Propanol

	I


	Pb(SO4)2(s) 
	Lead (IV) sulphate

	M


	P5O10
	Pentaphosphorus decaoxide

	
BONUS: M


	C6H5OH(l)                OH
	phenol

	I


	NaSiO3(aq) 
	sodium silicate

	M


	C6H6(l) 
	benzene

	M


	H2O2(l) 
	Hydrogen peroxide

	M


	SO3(g) 
	Sulphur trioxide (not sulphite)

	I


	(NH4)3PO4(aq) 
	ammonium phosphate

	
BONUS: M


	C6H10(l) 
	Cyclohexene

	BONUS: M


	C4H9CHO(l) 
	Pentanal



	BONUS: A or M


	HCOOH(l) 
	methanoic acid

	BONUS: M


	CH3COOC3H7(l) 
	Propyl ethanoate



	BONUS: M


	CH3CONH2(l) 
	Ethanamide (11 marks)


Complete the following table: (14.0 marks)

	NAME/FORMULA
	MOLAR MASS
	MASS
	MOLES
	CONC mol/L
	VOL 

	copper (II) nitrate-Cu(NO3)2

	187.57
	226g
	1.20
	0.300
	4.00L

	NaCl(aq) – sodium chloride


	58.44
	2.5
	0.042
	0.600
	70 ml

	(NH4)2S(aq)-ammonium sulphide


	68.16
	1.7
	0.025
	0.400
	64 mL

	potassium dichromate-K2Cr2O7

	294.20
	35.0g
	0.119
	0.595
	200 ml

	SO2(g)-sulphur dioxide


	64.06
	38.4
	0.600
	omit
	SATP

14.9L

	sulfuric acid-H2SO4

	98.08
	omit
	1.40
	0.040
	35L

	carbon tetrachloride-CCl4
	153.81
	16.9g
	0.110
	omit
	2.46L STP

	lead (II) acetate trihydrate

Pb(CH3COO)23H2O
	379.35
	13.00g
	0.0343
	0.032
	1.07L

	aluminum phosphate

AlPO4
	121.95
	82.7
	0.678
	0.339
	2.00L

	CaSO4
Calcium sulphate
	136.14
	12.0g
	0.088
	0.91
	0.097L


2. Complete the following reactions, identify the reaction type and balance the equation.

a)
mercury (II) oxide is broken down into its elements by heating.



2HgO(s)  ( 2Hg(l)  + O2(g)   Decomposition

b) 
a nickel strip is placed in a gold (III) sulfate solution



3Ni(s)  +  Au2(SO4)3(aq)  ( 3NiSO4(aq)  + 2 Au(s)    Single Replacement

c)
phosphoric acid reacts with iron (III) oxide.



2H3PO4(aq)  + Fe2O3(s)  ( 2FePO4(s)  + 3H2O(l)    Double Replacement

d)
decane is burned in air



2C10H22 + 31O2(g) ( 20 CO2(g)  + 22 H2O(g)   Hydrocarbon combustion

e) 
sulfur dioxide combines with water to form sulfurous acid(acid rain)



SO2(g)  + H2O(l)  (  H2SO3(aq)  OTHER, composition or formation
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3. How many moles of oxygen are required to completely oxidize 3.60g of iron to produce iron (III) oxide?

g
1) r 3O2(g) 

+ 
4Fe (s)

(
 2Fe2O3(s) 



2) 



n=m/M

3.60g/55.88g/mol

n=0.064423…



3) x 3/4=0.0483 mol
4. 6.30g of potassium permanganate react with sodium sulfate. At the completion of the reaction, how many moles of each product are present?



    g                                                                    r                                r

1) 2KMnO4(aq) 
 +
 Na2SO4(aq) 
 ( 
2NaMnO4(aq) 
  + 
 K2SO4(aq) 



2) n=m/M



6.30g/158.04g/mol

n=0.0399…mol 




3) x 2/2


x1/2









=0.0399mol

=0.0199mol

5. If 400 ml of 0.100 mol/L solution of silver nitrate reacts with 3.6g of copper, what mass of precipitate is produced?



     G                        g                                                 

r

1) 2AgNO3(aq)  + 
Cu(s)  

( 
Cu(NO3)2(aq)  + 
2Ag(s) 



2) n=CV


n=m/M

0.4L x 0.1 mol/L
3.6g/63.55g/mol

n=0.0400 mol
n=0.0566…mol

x  2/2

=
x 2/1
=0.0400 mol           = 0.1032…mol
3) Limiting

Excess









x=0.0400mol










m=nM










0.04molx107.87g/mol



4) 4.3 g of Ag
6. What is the concentration of sulfate ions in an aluminum sulfate solution prepared by dissolving 3.42 g of solute in 250 ml of water. ( Hint: Dissociate!!)

1) Al2(SO4)3(aq)  

( 

2Al3+(aq)  
+ 
3SO42-(aq) 



2) n=m/M



3.42g/342.14g/mol



n=0.00999…mol

0.00999…






3) 
x 3/1








=0.00333…mol









4) 
C=n/V









C=0.00333..mol/0.250L



C=0.120 mol/L of sulphate

7. What mass of zinc is needed to completely react with 50.0ml of 6.00 mol/L hydrochloric acid?

1) 2HCl (aq)  
+
Zn(s)  

( 
ZnCl2(aq)  + H2(g) 



2) n=CV

n=0.05Lx6.00 mol/L

n=0.300mol

3) 0.300mol

x 1/2
=0.150mol

4) m=nM
  m=0.150mol x 63.38g/mol

m=9.81 g of Zn
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8. When 20.0g of barium sulfide are reacted with 400 ml of 0.410 mol/L solution of silver nitrate, 17.4 g of precipitate are produced. What is the % error for this reaction?

1) BaS(aq)  
+ 
2AgNO3(aq)  
( 
Ba(NO3)2(aq)  

+ 
Ag2S(s) 



2) N=m/M

n=CV






n=m/M



20.0g/169.39g/mol
0.410mol/Lx0.400L




17.4g/247.80g/mol



n=0.11807..mol
n=0.164mol




4) AY
n=0.070217..mol



3) x1/1

x1/2





TY = 0.082 x 247.80


=0.11807mol
=0.082 mol




 = 20.3…. g


Excess

Limiting











TY
x=0.082mol



5) %error = (A-T)/T x 100
%error = (0.0702-0.082)/0.082 x100

14.4 % error

9. 7.90g of chromium (III) sulfate are dissolved in 350 ml of water. If 75.0 ml of this solution is used to make a 400 ml solution, what is the concentration of the new solution?

1) n=m/M = 0.0201… mol    2) C=n/V
C=0.0201..mol/0.350L = 0.0575 mol/L



3)  C2=C1V1/V2

C2=(0.0575mol/Lx0.0750L)/0.400L


C2=0.0108 mol/L

10. A deep underground cavern contains 2.24 x 106 L of methane gas at a pressure of 20.0 atm and a temperature of 55.0oC. How many grams of methane does this natural gas deposit contain?

55.0 + 273.15 = 328.15K

1) n=PV/RT

n=(20.0atm x 2.24x106)/(0.0821 x 328.15K)







n=1.66… x 106 mol



2) m=nM


m=1.66..x106 x 16.05g/mol
= 
2.67x107g
11. Determine the volume occupied by 42.0g of propane gas at 15.0oC if the pressure is 622 mmHg.

1) n=m/M

n=42.0g/44.11g/mol

n=0.952…mol



2) V=nRT/P

V=(0.952..molx62.4x288.15K)/622mmHg






V=27.5L
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12. Rank the following from highest to lowest boiling points. Justify your answer.

a) CH3I(l)  b) H2O(l)  c) Ccl4(l)     d) Na(s)
e) C4(s)     f) H2O2(l)   g) C3H8(g)   h) NaCl(s)
1. C4(s) – Network covalent with LD

2. Na(s)  - metallic (ionic and metallic can be reversed
3. NaCl(s)  - ionic

4. H2O(l)  - molecular with HB,DD(strong) & LD – strongest intermolecular bond

5. H2O2(l)  - molecular with HB, DD & LD  (students can argue that LD are stronger therefore 4 and 5 may be switched)
6. CH3I(l)  - molecular with DD & LD

7. CCl4(l)  - molecular with LD and 74 electrons (stronger LD forces)

8. C3H8(g)  - molecular gas with LD and 26 electrons (weaker LD forces)
13. 1
Write non-ionic, total ionic & net ionic equations for the following:

a) 
iron reacts with copper (II) nitrate



2Fe(s)  + 3Cu(NO3)2(aq)  ( 2Fe(NO3)3(aq)  + 3Cu(s) 



2Fe(s)  + 3Cu2+(aq)  6NO3-- (aq)  (  2Fe3+(aq)  +  6NO3--(aq)  + 3Cu(s)


2Fe(s)  + 3Cu2+ (aq)  ( 2Fe3+ (aq)  + 3Cu(s)
b) sodium hydroxide reacts with sulfuric acid



2NaOH(aq)  + H2SO4(aq)  ( Na2SO4(aq)  + 2HOH(l) 



2Na+(aq)    +  2OH--(aq)  +  2H+(aq)  +  SO42-(aq)  ( 2Na+  +  SO42-(aq)  + 2HOH(l) 




         2OH--(aq)    +  2 H+(aq)                       (        2 HOH(l)
c) bromine reacts with zinc chloride



Br2(l)  + ZnCl2(aq)  (   ZnBr2(aq)  + Cl2(g) 



Br2(l)  + Zn2+(aq)   +  2Cl--(aq)  (   Zn2+(aq)   +  2Br-- (aq)  + Cl2(g) 



Br2(l)   +  2Cl--(aq)                  (          2Br-- (aq)  + Cl2(g) 

d) tin (IV) sulfate reacts with silver acetate



Sn(SO4)2(aq)  + 4AgCH3COO(aq)   ( Sn(CH3COO)4(aq)  + 2 Ag2SO4(s) 

Sn4+(aq)  + 2SO42-(aq) + 4Ag+(aq) + 4CH3COO(aq) ( Sn4+(aq) + 4CH3COO--(aq)  + 2Ag2SO4(s)
2SO42-(aq)  + 4Ag+(aq)                                         (              2Ag2SO4(s) 

SO42-(aq)  +  2Ag+(aq)                                          (              Ag2SO4(s)
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Complete the acid-base table below. Remember significant digits (10 marks
	[H30+]
	[OH-]
	pH & pOH
	Acid/base/neutral

	1x 10 -5 mol/L
	1 x 10 -9 mol/L
	pH=5.0   pOH = 9.0
	A

	3.41 x 10 –8
	2.93 x 10-7
	pH=7.467 pOH=6.533
	B

	2.0 x 10-3
	5.0 x 10-12
	pH=2.70  pOH=11.30
	A

	1 x 10 -8
	8 x 10 -7
	pH=7.9      pOH=6.1
	B

	2.0 x 10-9
	5.0 x 10-6
	pH=8.70    pOH=5.30
	B


14. Write out the steps necessary to make 100mL of a 1.00 mol/L solution of sodium hydroxide.  Include calculations and equipment.

1)  Find moles
n=CV

n=1.00mol/L x 0.100L 
n=0.100 mol
2)
Find mass  
m=nM

m= 0.100 mol x 40.00g/mol
m=4.00g

3) Weigh 4.00 g of sodium hydroxide on a weight scale.  
4) Mix mass in a beaker with about 50 mL of water

5) Place in a 100mL volumetric flask.  Fill the flask with water to the calibration (meniscus) line. Use an eye dropper if necessary to reach the calibration line, cap and mix
15. Write out the steps necessary to make 100 mL of a 0.200 mol/L solution of sodium hydroxide from the 1.00 mol/L solution.  Include calculations and equipment.

1)  Find V1
V1=V2C2/C1; V= 0.100L x 0.200mol/L / 1.00mol/L; V=0.0200L or 20.0 mL

2) Remove 20mL of original solution with a 20 mL volumetric pipette
3) Place in a 100mL volumetric flask.  Fill with water to the calibration line. Use an eye dropper if necessary to reach the calibration line, cap and mix.
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16. Give a definition for the following 11 marks
a) ideal gas -  a  gas that obeys all the laws perfectly (PV=nRT)
b) SATP -  standard ambient temperature (25C) and pressure(100 kPa) (V=24.8 L/mol)
c) VSEPR – Valence shell electron pair repulsion
d) Absolute Zero -  lowest possible temperature (O K or –273.15 C)
e) Limiting reagent -  the reactant that controls a reaction (is completely used up)
f) Dissociate -  when a ionic compound breaks up into its ions
g) Dilution - making a solution less concentrated by adding water/removing solute
h) Solvent -  the larger part of a solution (usually a liquid and usually water)
i) % yield -  a measure of how efficient a reaction is (closer to 100% the better the rxn)
j) Boyle’s Law -  for a fixed mass of gas the volume is indirectly related to the pressure (P1V1=P2V2)
k) Lone pair -  a pair of electrons that are not usually involved in bonding
l) Substitution reaction -  a organic reaction where a hydrogen on an alkane is exchanged for a halogen.
m) Resonance –  a single drawing that combines several Lewis dot diagrams 
n) Isomer -  organic compounds with 1 molecular formula but several structural diagrams
17. Fill in the following chart:

	Name & Molecular Formula
	Lewis Dot Diagram
	VESPR Diagram with overall bond dipole if present
	Name of Shape
	ALL Forces and Bonds present

	Ammonia NH3

	H:N:H

H
	H    N – H 

H
	pyramidal
	Covalent bond, LD, DD, HB

	Methanol

CH3OH


	            H

H:C:O:H

            H
	              H

H   C – O 

              H
	Tetrahedral and bent
	Covalent bond, LD, DD, HB

	Carbon tetrachloride CCl4
	:Cl:

:Cl:C:Cl:

:Cl:
	Cl

       C   Cl

Cl     Cl
	Tetrahedral
	Covalent bond, LD

	Water

H2O
	   H

H:O:
	       H

H – O 
	Bent
	Covalent bond, LD, DD, HB

	Nitrogen gas

N2
	:N:::N:
	N ( N
	Linear
	Covalent bond, LD

	Ethylene

C2H4
	H   H

C::C

H   H
	H          H

C=C

H        H
	Trigonal planar
	Covalent bond, LD

	Acetylene

C2H2
	H:C:::C:H
	H – C ( C – H 
	Linear
	Covalent bond, LD

	Ammonium nitrate

NH4NO3

	H            :O:

H:N:H    :O:N::O:

     H
	H            O

H-N-H    O-N-O

      H
	Tetrahedral and trigonal planar
	Ionic & covalent LD, DD, HB among ions
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