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Question 1
Briefly explain the following terms and give one example of each:

(i) Matter:

Anything that has mass and occupies space

(ii) Extensive property:

Depends on the amount of substance

(iii) Heterogeneous mixture:

Consists of two or more visibly distinct phases

(iv) Physical change:

There is no change in composition

(v) Heteroatomic molecule:

Consists of two or more different kinds of atoms (different elements) 


Question 2
(i) Ibuprofen can be found in 200.0-mg doses in over-the-counter analgesics like Advil and Motrin. How many pounds (lb) of ibuprofen is this?




(ii) A sample of compact bone has a mass of 3.8 g and a volume of 2.0 cm3. What is the density of the sample in lb/in3?

d = m/v = 3.8 g / 2.0 cm3 = 1.9 g/cm3

Convert density to lb/in3



(iii) Convert 621.37 oF to Kelvin (K).


		K = 327.43 + 273 = 600.43 K

Question 3
(i) State whether the following are exact or inexact numbers:

A mass of 22.7 kg: inexact

A density of 3.0 g/mL: inexact

55 students in a classroom: exact

23 cars in a parking lot: exact

Your body temperature of 94.0 oC: inexact

(ii) Without performing calculations in the following mathematical expression, indicate the correct number of significant figures and the correct units the answer should have, assuming each number is a measured value.
(20.014 cm × 0.054 cm) + (18.721 cm × 2.12 cm)
	
2 s. f. ; 1 d. p.		3 s. f. ; 1 d. p.
		Add both gives = 3 s. f. ; 1 d. p.
Units: cm x cm = cm2	cm2 + cm2 = cm2

(iii) Tylenol is ordered for a child with a fever at a dose of 25 mg/kg of body weight a day. If the child weighs 34 lb, how much Tylenol should be given to the child per day?




Question 4
(i) The two stable naturally occurring isotopes of rubidium are rubidium-85 and rubidium-87, whose relative abundances are 72% and 28%, respectively.

What is the mass number of each of these isotopes?			85 and 87

What is the atomic number of each of these isotopes?		37

What is the number of nucleons of each of these isotopes?		85 and 87

How do these two isotopes differ from one another? 		Number of neutrons

Which isotope has the smaller number of neutrons?			rubidium-85

(ii) Determine the number of protons, number of neutrons, and number of electrons in the atom below.


p = 54		e = 54		n = 131 – 54 = 77
Question 5
(i) Write the special name given to each of the following groups of the periodic table.
    
    Group 1A: alkali metals			
    
    Group 2A: alkaline earth metals	

    Group 6A: chalcogens
 

(ii) What is(are) the difference(s) between covalent bond and ionic bond?

Covalent bond involves nonmetals only (electron sharing)
Ionic bond involves a metal and a nonmetal (electron transfer)

(iii) Classify the following binary compounds as ionic or molecular: 
       BrCl3, NH3, AlCl3, Fe2O3, and MgF2

       Ionic: AlCl3, Fe2O3, MgF2

       Molecular: BrCl3, NH3


Question 6
(i) The formula given in each name is incorrect. Indicate the nature of the error(s) in the formula, and give the correct formula for the compound.
      
      Copper(II) phosphate: Cu2PO4		Cu3(PO4)2


      Ammonium chlorate: NH4Cl		NH4ClO3


(ii) The name given for each of the following formulas is either incorrect or not the simplest name possible. Give the correct and most acceptable name for each compound.

      MgSO3: magnesium sulfur trioxide		magnesium sulfite


      P4O10: phosphorus(IV) oxide			tetraphosphorus decoxide

(iii) What is the empirical formula of a compound made from aluminum cations and sulphate anions? 

Al3+  and  SO42-  give  Al2(SO4)3

Question 7
The chemical formula for nitrophenol is C6H5NO3. 
(i) Calculate the number of nitrophenol molecules present in 0.3245 mole of a sample of nitrophenol.






(ii) What is the mass (in grams) of the 0.3245-mol sample of nitrophenol?

MM C6H5NO3 = 6(12.01) + 5(1.01) + 14.01 + 3(16.00) = 139.12 g/mol







Question 8
The number of molecules of citric acid (C6H8O7) in a bottle is estimated to be 3.4 x 1024. 

What is the formula mass of citric acid?

6(12.01) + 8(1.01) + 7(16.00) = 192.14 u

What is the molar mass of citric acid?

Numerically equal to formula mass = 192.14 g/mol

What is the number of atoms in one molecule of citric acid?

6 C + 8 H + 7 O = 21 atoms

How many citric acid molecules are in one mole of a sample?
    
6.022 x 1023 molecules

How many moles of citric acid are in the bottle?



		
Question 9
(i) Calculate the percent composition by mass of each element in [CrCl2(NH3)4]Cl.

Cr = 52.00 u				Cl = 3(35.45) = 106.35 u
N = 4(14.01) = 56.04 u		H = 12(1.01) = 12.12 u				    
[CrCl2(NH3)4]Cl = 226.51 u



		




		


(ii) Calculate the mass of lead in 6.99 g of lead(II) chloride. 

MM Pb(Cl)2 = 207.2 + 2(35.45) = 278.1u





Question 10
(i) Determine the number of oxygen atoms in a 1.124-g sample of aspirin (C9H8O4).





(ii) What is the number of moles of oxygen present in the 1.124-g sample of aspirin?
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