
1. Calculate the number of C atoms, H atoms, and O atoms in 1.50 grams of glucose 

(C6H12O6).  

 

Molecular weight of glucose = 6*12+12*1+6*16 = 180 

Number of moles of glucose in 1.5 gram = 1.5/180 = 0.00833 moles 

So, amount of C = 6*0.00833 moles = 6*0.00833*6.022*10^23 atoms = 3.01 x 10^22 atoms 

Amount of H = 12*0.00833 moles = 12*0.00833*6.022*10^23 atoms = 6.02 x 10^22 atoms 

Amount of O = 6*0.00833 moles = 6*0.00833*6.022*10^23 atoms = 3.01 x 10^22 atoms 

 

2. Cinnamic alcohol is used mainly in perfumery, particularly in soaps and cosmetics. Its 

molecular formula is C9H10O.  

(a) Calculate the percent composition by mass of C, H, and O in cinnamic alcohol  

 

Molecular mass of cinnamic alcohol = 9*12+10*1+16*1 = 134 

Percentage of C = 9*12 / 134 = 0.80597 = 80.6% 

Percentage of H = 10*1 / 134 = 0.0746 = 7.5% 

Percentage of O = 16*1 / 134 = 11.9% 

 

(b) How many molecules of cinnamic alcohol are contained in a sample of mass 0.469 

grams?  

 

Number of molecules = (0.469/134)*6.022*10^23 molecules = 2.1 x 10^21 molecules. 

 

3. Consider the combustion of carbon monoxide (CO) in oxygen gas 2CO(g) + O2(g) __ 

2CO2(g) Starting with 3.60 moles of CO, calculate the number of moles of O2 that would 

be required to react with all the CO.  

2 moles of CO requires 1 mole of O2 for complete reaction. 

So, 3.6 moles of CO would require 1*3.6/2 = 1.8 moles of O2. 

 

 



4. When potassium cyanide (KCN) reacts with acids, a deadly poisonous gas, hydrogen 

cyanide (HCN), is given off. Here is the equation: KCN(aq) + HCl(aq) ___ KCl(aq) + 

HCN(g) If a sample of 0.140 grams of KCN is treated with an excess of HCl, calculate the 

amount of HCN formed, in grams.  

 

Molecular mass of KCN = 39+14+12 = 65 grams 

Moles of KCN in 0.140 grams = 0.140/65 = 0.00215 

Now, 1 mole of KCN produces 1 mole of HCN. 

So, 0.002 mole of KCN would produce 0.00215 mole of HCN. 

Molecular mass of HCN = 1+12+14 = 27 

So, 0.00215 moles of HCN means 0.00215*27 = 0.058 grams of HCN is formed. 

 

5. Nitric oxide (NO) reacts with oxygen gas to form nitrogen dioxide (NO2), a dark-brown 

gas: 2NO(g) + O2(g) __ 2NO2(g) In one experiment 0.886 moles of NO is mixed with 0.503 

moles of O2. Calculate which of the two reactants is the limiting reagent. 

 

1 mole of O2 needs 2 moles of NO. 

So, 0.503 moles of O2 would need 2*0.503 = 1.006 moles of NO. 

But only 0.886 moles of NO is available and is less than required. So, NO is the limiting reagent. 


