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Question 1
Briefly explain the following:

(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
Give two examples of each of the following:

(i) Chemical property:

pH, heat of combustion, toxicity

(ii) Homogeneous mixture:

Salt in sugar, sugar in water, gin, wine

(iii) Intensive property:

Density, boiling point, melting point

(iv) Pure substance:

Pure water, pure sugar, Ne, K, H

(v) Homoatomic molecule:

N2, O2, O3, H2, S8, Cl2, Br2
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

(iii) Convert 812.3 oF to Kelvin (K).




K = 433.5 + 273 = 706.5 K

Question 4
(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


Question 5
(i) On earth, 75% of chlorine atoms are chlorine-35 and the other 25% are chlorine-37.

What is the mass number of each of these isotopes?		35 and 37


What is the atomic number of each of these isotopes?	17


What is the number of nucleons of each of these isotopes?	35 and 37


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


Which isotope has the smaller number of neutrons?		chlorine-35



(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 6
The chemical formula for nitrophenol is C6H5NO3. 
(i) Calculate the number of nitrophenol molecules present in 1.932 moles of a sample of nitrophenol.





(ii) What is the mass (in grams) of the 1.932-mol sample of nitrophenol?

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






Question 7
(i) Calculate the percent composition by mass of all elements in (NH4)2CO3.

N = 2(14.01) = 28.02 u		H = 8(1.01) = 8.08 u				    
C = 1(12.01) = 12.01 u 		O = 3(16.00) = 48.00 u
(NH4)2CO3 = 96.11 u



		



		

(ii) The mass of calcium (Ca) in a 5.25-g sample of calcium bromide (CaBr2) is 1.05 g.
Determine the mass percent of bromine in the sample.

Mass bromine = 5.25 – 1.05 = 4.20 g



Question 8
(i) A compound contains only carbon, hydrogen, and oxygen, and is 66.6% carbon and 11.2% hydrogen. What is the empirical formula of this substance?
    		
   Assume 100.0 g sample

       C		        H		            O		            




		     		     




                                 

= 3.99		= 7.99		        = 1.00			         
≈ 4		≈ 8		         ≈ 1		  Empirical Formula: C4H8O
    	 

(ii) Calculate the mass of carbon in 4.32 g of CO2. 

MM CO2 = 12.01 + 2(16.00) = 44.01 g/mol



Question 9
Determine the number of carbon atoms in a 0.324-g sample of aspirin (C9H8O4). 

MM = 9(12.01) + 8(1.01) + 4(16.00) = 180.17 g/mol







Question 10
Aspartame is an artificial sweetener that has the formula C14H18N2O5. 

What is the formula mass of aspartame?

14(12.01) + 18(1.01) + 2(14.01) + 5(16.00) = 294.34 u


What is the molar mass of aspartame?

Numerically equal to formula mass = 294.34 g/mol


What is the number of atoms in one molecule of aspartame?

14 C + 18 H + 2 N + 5 O = 39 atoms


How many aspartame molecules are in one mole of a sample?

6.022 x 1023 molecules
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