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Question 1
In each case, decide whether the change is physical or chemical.

(i) Candle wax melts.

Physical 

(ii) Newspaper yellows with age.

Physical 

(ii) Wood is attached with nails.

Physical 

(iv) Alcohol burns.

Chemical 

(v) Mixing an Alka-Seltzer tablet with water.

Chemical 


Question 2
Give two examples of each of the following.

(i) Homogeneous mixture

Salt in sugar, sugar in water, gin, wine

(ii) Heterogeneous mixture

Oil and water, sand and metal pellets, rocks, cereal

(iii) Intensive property

Density, boiling point, melting point

(iv) Pure substance

Pure water, Al, Cu, Na, pure salt

(v) Homoatomic molecule

S8, N2, O2, O3
Question 3
(i) The boiling point of octane is 399 K. What is this temperature in degree Fahrenheit?

oC = 399 – 273 = 126 oC




(ii) Calculate the density (in g/cm3) of a cube of lead metal (Pb) whose mass is 718.3 g and has a width of 3.98 cm.




(iii) A sprinter runs at a speed of 11.2 m/s. What is this speed in miles/hour?




Question 4
(i) Determine the number of protons, neutrons, electrons, and total subatomic particles for the following atom.




Number of protons = 26

Number of neutrons = 57 – 26 = 31

Number of electrons = 26

Total number of subatomic particles = 83

(ii) An element consists of three naturally occurring isotopes whose atomic masses and natural abundances are given in the table below. Calculate the average atomic mass of the element. Identify the element from the periodic table.

	Natural Abundance (%)
	Atomic Mass (u)

	78.99
	23.985

	10.00
	24.986

	11.01
	25.982



Average atomic mass = (0.7899)(23.985) + (0.1000)(24.986) + (0.1101)(25.982)
			= 24.30 u
	Element is Mg
Question 5
(i) The following are special names given to some groups of the periodic table. Give the group numbers and two examples of each.
    
    Alkaline Earth Metals: Group 2A e.g. Mg, Ca			
    
    Halogens: Group 7A e.g. Cl, Br		

   Chalcogens: Group 6A e.g. O, S
 

(ii) What is(are) the difference(s) between metals and nonmetals?

Metals are elements on the left block, nonmetals are elements on the right block

(iii) Give two examples of metalloids

Si, Ge

Question 6
(i) Name the following compounds.
      
      HNO3: nitric acid

      PCl5: phosphorus pentachloride

      (NH4)2SO4: ammonium sulfate



(ii) Write the correct formula for the following compounds.

      Potassium carbonate: K2CO3

      Tetraphosphorus decoxide: P4O10

      Hydrobromic acid: HBr


(iii) What is the empirical formula of a compound made from calcium cations and hydroxide anions. Is this compound a strong acid, weak acid, strong base, or weak base?

Ca(OH)2		strong base



Question 7
Cinnamic alcohol is used mainly in perfumery, particularly soaps and cosmetics. Its molecular formula is C9H10O. 
(i) Calculate the percent composition by mass of C, H, and O in cinnamic alcohol. 

C = 9(12.01) = 108.1 u	H = 10(1.01) = 10.1 u		O = 1(16.00) = 16.00 u

C9H10O = 134.2 u



		




(ii) How many grams of cinnamic alcohol are contained in 0.469 mole of a sample?  





Question 8
Balance the following chemical equations and state the type of reaction.

    Zn    +    H3PO4    →     H2    +    Zn3(PO4)2 

3Zn    +    2H3PO4    →     3H2    +    Zn3(PO4)2	displacement (single replacement)


   N2(g)    +    H2(g)     →    NH3(g)

N2(g)    +    3H2(g)     →    2NH3(g)		combination


   KOH    +    H2SO4     →     K2SO4    +    H2O

2KOH    +    H2SO4     →     K2SO4    +    2H2O	double replacement (acid-base)


   C6H6(l)    +    O2(g)     →     H2O(l)    +    CO2(g)

2C6H6(l)    +    15O2(g)     →     6H2O(l)    +    12CO2(g)	combustion
		


Question 9
Briefly explain the following terms and give two examples of each.

Ionic compounds:

Consists a metal and a nonmetal (ionic bond is present): NaCl, KBr

Binary compounds:

Two different elements, any number of atoms: CO, H2O

Molecular compounds:

Consists of nonmetals only (covalent bond is present): CO2, NH3

Monatomic ions:

Ions with only one atom: Br-, Na+

Polyatomic ions:

Ions with two or more atoms: SO42-, NO3-


Question 10
Potassium peroxide, KO2, is used in rebreathing gas masks to generate oxygen. Calculate the number of atoms of oxygen in a 0.00235-kg sample of KO2.

MM = 39.10 + 2(16.00) = 71.10 g/mol
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