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SCH 3UI EXAM REVIEW-SOLUTIONS
               
** To the exam: bring your textbook, a calculator (not cell phone), pencils, water 
UNIT 1: MATTER & BONDING

1. Draw Lewis symbols & Bohr-Rutherford diagrams for the following:

(a) Br
(b) N
(c) K
(d) Mg
(e) S

2. Write the formulas for each of the following polyatomic ions:

(a) chlorate
(b) ammonium
      (c) bicarbonate
(d) hypochlorite
(e) dichromate

3.a) Define the following terms;


i) atomic size


ii) ionization energy


iii) electron affinity


iv) electronegativity

b) Place Mg, Ca, Zn, Se, Br, and I  in order of: 
i)   Increasing atomic size     (small – large: Br<Se<I<Zn<Mg<Ca)
ii)  Increasing ionization energy (small – large: Ca<Mg<Zn<I<Se<Br)
iii)  Increasing electron affinity
iv)  Increasing electronegativity
4. Name the following compounds.

(a) NaBr
(b) MgS

(c) CuOH
(d) SnCl​2
(e) K2SO3
(f) SO3
(g) AsCl3
(h) NO
(i) CCl4
(j) P2O5

(k) HCl(g)
(l) HNO3(aq)
(m) H2SO2(aq)
(n) Pb(OH)4(aq)
5. Write the formula for each of following compounds.

(a) sodium fluoride
(b) calcium chloride
(c) mercury(I)oxide
(d) potassium cyanide

(e) nickel(II)perchlorate
(f) ammonium sulphate (g) barium phosphate
(h) magnesium sulphite

(i) hydrobromic acid
(j) phosphorous acid
(k) perchloric acid
(l) copper(II)hydroxide
6. Several types of intermolecular forces attract molecules to each other.


a) What type of intermolecular force acts between all molecules? (dispersion F)

b) What type of intermolecular force acts between all polar molecules? (dipole-dipole)

c) What type of intermolecular force acts between polar molecules that contain hydrogen and a highly electronegative element? (Hydrogen Bonding)
7. Draw 3-D Lewis structures of the following compounds 
    ii)  Calculate ΔEN for each bond

    iii)  Identify the intramolecular forces 
    iii)  Overall polarity of molecule 
    iv)  Name the shape.

(a) H2S (NP)
    (b) N2 (NP)
(c) SiS2 (NP)
(d) PCl3 (P)
(e) SiI4 (NP)
UNIT 2: CHEMICAL REACTIONS
8. Balance the following equations and identify the type of reaction.
TYPE:
	a. ___H2 + ___O2 ( ___H2O    Synthesis

	b. ___H3PO4 + ___KOH ( ___K3PO4 + ___H2O DD

	c. ___K + B2O3 ( K2O + B   SD

	d.___ HCl + ___NaOH (___ NaCl +___ H2O  DD

	e. ___Na + ___NO3 ( ___Na2O + ___N2  SD

	f. ___C + ___S8 ( ___CS2   Decomp

	g. ___Na + ___O2 ( ___Na2O2   Syn

	h. ___N2 + ___O2 ( ___N2O5  Syn

	i. ___H3PO4 + ___Mg(OH)2 ( ___Mg3(PO4)2 + ___H2O  DD

	j. ___NaOH + ___H2CO3 ( ___Na2CO3 + ___H2O  DD

	k. ___KOH + ___HBr ( ___KBr + ___H2O  SD

	l. ___H2 + ___O2 ( ___H2O2  Syn

	m. ___Na + ___O2 ( ___Na2O  Syn

	n. ___Al(OH)3 + ___H2CO3 ( ___Al2(CO3)3 + ___H2O  DD

	o. ___Al + ___S8 ( ___Al2S3  Syn

	p. ___Cs + ___N2 ( ___Cs3N  Syn

	q. ___Mg + ___Cl2 ( ___MgCl2  Syn

	r. ___Rb + ___RbNO3 ( ___Rb2O + ___N2  SD

	s. ___C6H6 + ___O2 ( ___CO2 + ___H2O  Complete Comb

	t. ___N2 + ___H2 ( ___NH3  Syn

	u. ___C10H22 + ___O2 ( ___CO2 + ___H2O  Comp Comb

	v. ___Al(OH)3 + ___HBr ( ___AlBr3 + ___H2O  DD

	w. ___CH3CH2CH2CH3 + ___O2 ( ___CO2 + ___H2O  CC

	x. ___C + ___O2 ( ___CO2   Syn

	y. ___C3H8 + ___O2 ( ___CO2 + ___H2O  Comp Comb

	z. ___Li + ___AlCl3 ( ___LiCl + ___Al  SD


9. What are the three clues that a double displacement reaction has occurred? (ppt, water, gas produced)
10. a) What is the relationship between reactivity of metals and atomic radius and EN values?
     -metals with large atomic radi have low EN values and are much more reactive because metals lose electrons

b) What is the relationship between reactivity of non-metals and atomic radius and EN values?

-non-metals with small atomic radi have high EN values and attract electrons and are the most reactive
UNIT 3: QUANTITIES IN CHEMICAL REACTIONS
11. Uranium has two naturally occurring isotopes, U-235 and U-239. If the average atomic mass of Uranium is 238.05 amu. Find the percent composition of each isotope. (76% - 235, 24% - 239)
12. Calculate the number of moles, molecules, and atoms in a 400 g sample of acetic acid. (n = 6.66 mol, N=4.0X1024, atoms = 3.2X1025)
13. Calculate the percentage by mass of iron and oxygen in iron (III) oxide. (69.9%)
14. A certain metal alloy is composed of 10% tin, 16% antimony, and 74% lead. If you were to have 500 g of the alloy, how many grams of each of the components would be found in this sample? (50g Sn, 80g Sb, 370g Pb)
15. Calculate the empirical formula and molecular formula of a compound that consists of 80% carbon and 20% hydrogen, and has a molar mass of 60.0 g. (CH3, C4H12)
16. A hydrate of copper(II)chloride(XH2O. The water in a 3.41 g sample of the hydrate was driven off by heating. The remaining sample had a mass of 2.69 g. Calculate X. (X = 2)
17. Ethylene glycol, HOCH2CH2OH(l), is commonly found in antifreeze. The process for tis manufacture uses the reaction between ethylene oxide, C2H4O(g), and water. If 880 kg of ethylene oxide is reacted with 400 kg of water, what is the limiting reatant? (C2H4O(g))
18. Carbon disulfide, CS2(l), is made from carbon, C(s), and sulphur dioxide, SO2(g). In a small-scale industrial test, 500 g of CS2 is produced and the yield of CS2 is 86.0%. What is the mass of the theoretical yield in grams? (581.39)
UNIT 4: SOLUTIONS AND SOLUBILITY
19. Explain the steps involved in dissolving koolaid powder in a jug of water. Make sure to also include any energy changes involved.

20. What is the molar concentration of the solution made by dissolving 1.00 g of solid sodium nitrate in enough water to make a 315 mL of solution? (C=0.037M)
21. By the addition of water, 80.0 mL of 4.00 M sulphuric acid is diluted to 400.0 mL. What is the molar concentration of the sulphuric acid after diliution? (C=0.8M)
22. Ozone is a highly irritating gas that reduces the lung capacity of healthy people in concentrations as low as 0.12 ppm. Older photocopy machines could generate ozone gas and they were often placed in closed rooms with little air circulation. Calculate the volume of ozone gas at STP that would result in a concentration of 0.12 ppm in a room with dimensions of 5.0 m x 4.0 m x 3.0 m. Dair = 1.22 kg/m3. (4.1mL)
23. What are the spectator ions when sodium sulphate and lead(II)nitrate are mixed? (Na+, NO3-)
24. What are the concentrations of hydronium and hydroxide ions in a solution with a pH of 5? (H3O+ = 1.0X10-5M, 

      OH-=1.0X10-9M)
25. Identify the acid-base pairs in the following reaction.


(CH3)3N(aq) + H2O(l) ( (CH3)3NH+(aq) + OH-(aq)
      Base            Acid       Conj Acid       Conj Base
26. A titration was performed with 1.0 M magnesium hydroxide to determine the concentration of 25.0 mL of phosphoric acid. Use the following results to determine the concentration of the acid. (0.24M)
	Trial #
	Initial Volume of magnesium hydroxide (mL)
	Final Volume of magnesium hydroxide (mL)
	Volume Added (mL)

	1
	3.2
	12.1
	

	2
	12.1
	20.9
	

	3
	20.9
	29.8
	

	
	
	
	


 UNIT 5: GASES & ATMOSPHERIC CHEMISTRY
27. To what temperature must an ideal gas at 27oC be cooled to reduce the volume by one third? (100 K)
28. If a certain mass of gas occupies 55 ml at 303 K and 780 mm Hg, what is the volume in L at SATP? (SATP,  Temp = 25°C, Pressure = 100kPa) 
29. One litre of a certain gas has a mass of 2.05 g at SATP. What is the molar mass of this gas? (50.79 g/mol)
30. When a spark ignites a mixture of hydrogen gas and oxygen gas, water vapour is formed. What mass of oxygen gas would be required to react completely with 1.00 g of hydrogen? (7.94g)
31. A student collected 375 mL of oxygen gas from the decomposition of hydrogen peroxide. The gas was collected over water at 19oC and 100.2 kPa. What mass of oxygen was collected? The vapour pressure of water at 19oC is 2.2 kPa. (0.48g)
32. a) If 10.0 L of heptane, C7H16, is burned completely, what volume of oxygen gas, measured at the  same temperature and pressure, is required? (110 L)
      b) If 200 g of carbon dioxide are formed, what mass of heptane was burned? (0.649g) 

c) If 300 L of water vapour are formed, measured at STP, what mass of oxygen was consumed? (589.1g) 
33. Convert 0.43 atmospheres to kPa, mmHg, torr and psi. (43.55 KPa, 326.8 torr, 326.8 mmHg)
Questions that involve ALL Units… Good Questions …. Do these!!!!!

34. In the semiconductor industry, hexafluoroethane, C2F6(g) is used to remove silicon dioxide, SiO2(s), according to the following chemical equation:

      2 SiO2(s)  +  2 C2F6(g)  +  O2(g)  →  2 SiF4(g)  +  2 COF2(g)  +  2 CO2(g)

What mass of silicon dioxide reacts with 1.270 L of hexafluoroethane at 0.200 kPa and 400.0°C? (0.0027g) 
35. Ammonia gas is was collected over water when reacting aqueous ammonium chloride and aqueous sodium hydroxide. The other two products produced are water and aqueous sodium chloride. If 1500 mL of 0.56M of sodium hydroxide reacts with excess ammonium chloride, determine the volume of dry ammonia gas at 20.0°C and 770 mmHg.  (20.40 L)
36. A student reacts 0.35g of magnesium metal with hydrochloric acid to produce hydrogen gas, which is collected over water. a) If the concentration of hydrochloric acid is .79M, what volume of hydrochloric acid is required? b) What volume of dry hydrogen gas is collected at 28°C and 1.5 atm? (36.45 mL)
37. Benzene is a hydrocarbon obtained from crude oil. Benzene has a percent composition of 92.24% C and 7.76% H. When a sample of benzene with a mass of 14.78 g is vaporized in a sealed container with a volume of 4.00 L and heated to a temperature of 120°C, the pressure in the flask is 154.4 kPa.

a) Determine the empirical formula for the compound (CH)

b) Determine the molar mass of the compound  (78.49 g/mol)

c) Determine the molecular formula of the compound (C6H6)
38. A 0.366g sample of a metal carbonate was reacted with hydrochloric acid. A chemical equation for this reaction is shown below, where X is an unknown metal. 



XCO3(s)  +  2 HCl(aq)  →  XCl2(aq)  +  H2O(l)  +  CO2(g)
     The carbon dioxide gas generated was collected by water displacement at a temperature of 25°C and pressure of 101 KPa. The final volume of carbon dioxide gas collected was 110 mL. Determine each of the following;

a) The pressure of the dry hydrogen gas at this temperature (97.83 KPa)
b) The moles of carbon dioxide produced (0.0043 mol)
c) The moles of the carbonate reacted (0.0043 mol)
d) The molar mass of the carbonate (85.16 g/mol)
e) The identity of element X and the chemical formula for the carbonate (X = 25.106 g/mol, Mg is the closest)
