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1. How many significant figures does each value have? (Each 2%) 

(a) 1.611 g (b) 1.60 g (c) 0.001611 kg (d) 5XI0z 

2. (a) An isotope of cobalt (Co, Z = 27) is used in radiation therapy for cancer. This isotope has 33 

neutrons in its nucleus. What is its nuclear symbol? (4%) 

(b) Bromine has two naturally occurring isotopes: Br-79 (78.92 amu) and Br-81 (80.92 amu). 

What is the abundance of the heavier isotope? (8%) 

3. Acetylsalicylic acid, C9HS04, is the active ingredient of aspirin. (Avogadro's number is 6.022 X 
10z3) 

How many molecules of C9Hs04 are there in 12.00 g of acetylsalicylic acid? (50/0) 

How many carbon atoms? (5%) 

4. Predict the formula of the ionic compound: 

(a) formed by barium with iodine. (2%) 

(b) containing a transition metal with a 11 charge in period 4 and Group 11 and oxide ions. (3%) 

Name the following ionic compounds: 

(c) CaS (2%) 

(d) FeCh (3%) 

5. (a) Write a net ionic equation for each of the following reactions in dilute water solution. 


Hypochlorous acid (HCIO) and calcium hydroxide. (5%) 


(b) Balance the following redox reactions. 


FeZ\aq) + N03-(aq) -+ Fe3+(aq) + NO(g) (basic solution) (5%) 


6. A sealed 15.0-L steel tank is used to deliver propane (C3Hg) gas. It is filled with 24.6 g of propane 

at 27°C. The pressure gauge registers 0.915 atm. (Assume that the expansion of steel from an 

increase in temperature is negligible.) 

(a) If the tank is heated to 58°C, what is the pressure ofpropane in the tank? (5%) 

(b) The tank is fitted with a valve to open and release propane to maintain the pressure at 1.200 atm. 

Will heating the tank to 58°C release propane? (5%) 

7. 	 (a) What is the capacity for electrons of an s sublevel? Ap sublevel? A d sublevel? Anf 


sublevel? (4%) 


(b) Using only the periodic table, arrange each of the following sets of atoms and ions in order 

of increasing size. Mg, AI, Ca (6%) 

8. (a) Draw Lewis structures of the hypochlorite ion, ocr. (50/0) 

(b) Give the hybridization of carbon in CH3Cl. (5%) 

9. (a) Given 2Hz(g) + Oz(g) -+ 2HzO(l), ilH = -571.6 kJ, calculate ilH for the equation 


HzO(l) -+ Hz(g) + 112 02(g) (5%) 


(b) Predict whether ilS is positive or negative for each of the following processes: taking dry ice 

from a freezer where its temperature is -80°C and allowing it to warm to room temperature. (5%) 
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10. Consider a sample of H20 at point X in the following figure. 

(a) What phase(s) is (are) present? (r(J/o) 

(b) If the temperature of the sample were reduced at constant pressure, what would happen? (>r/o) 
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