Yr 10C Science
Quiz   Calculations from equations


Name:  

Q1.  Given 127.8g of aluminium nitrate, determine the number of moles of: 

a) Al(NO3)3         =   m/M = 127.8 / 213 = 0.6 moles
b)  Al ions            =   n(Al) = n(Al(NO3)3) = 0.6 moles

c) Nitrate ions     =   n(NO3) = 3n(Al(NO3)3) = 3 x 0.6 = 1.8 moles

d) Oxygen atoms =   n(O) = 9n(Al(NO3)3) = 9 x 0.6 = 5.4 moles.

Q2.  Hydrogen reacts with nitrogen to produce ammonia according to the equation:  




3H2(g)  +   N2(g)      

   2NH3(g) 

a) If five moles of nitrogen gas were reacted fully with hydrogen gas, what is the number of moles of ammonia produced?

n(NH3) = 2n(N2) = 2 x 5 = 10moles.

b) What is the mass of ammonia produced?

m(NH3) = n x M = 10 x 17 = 170g.

Q3.  48g of Ca(OH)2 reacted with excess hydrogen fluoride.  

a) Write an equation for this reaction.

Ca(OH)2(s)  +  2HF(aq)    

 CaF2(aq)    +    2H2O(l) 

b) Calculate the mass of salt produced.

n(Ca(OH)2) = m/M = 48/74 = 0.65moles. 


n(CaF2) = n(Ca(OH)2) = 0.65moles.

m(CaF2) = n x M = 0.65 x 78 = 50.7g.

c) How many particles of calcium hydroxide have reacted?

N(Ca(OH)2) = n x NA =  0.65 x 6.02 x1023 =  3.91x1023 particles. 


d) What is the mass of the reacting acid?

n(Ca(OH)2) = m/M = 48/74 = 0.65moles. 


n(HF) = 2n(Ca(OH)2) = 2 x 0.65 = 1.3moles.  


m(HF) = n x M = 1.3 x 20 = 26g.

Q4.  If 15g of CaCO3 react with 15g of HCl, what is the volume of CO2 produced? 

CaCO3  +  2HCl  



CaCl2  +  H2O  +  CO2 

in(CaCO3) = m/M =  15/100 = 0.15moles. 

n(HCl)      = m/M =  15/36.5 = 0.41moles.

n(CO2)     = ½ n(HCl) = ½ x 0.41 = 0.205moles.

v(CO2)      = n x 22.4 = 0.205 x 22.4 = 4.59L.

Q5.  800mL of pentane is combusted with 800mL of Oxygen gas.  

a) Write a balanced equation. 

C5H12(g)  +  8O2(g)   

        6H2O(g)   +   5CO2(g) 

b) What is the limited reagent?

Oxygen gas.

c) What is the total volume of gas produced?

v(H2O) = 8/6 v(O2) = 6/8 x 800mL = 600mL.

v(CO2) = 8/5 v(O2) = 5/8 x 800 = 500mL.

( vT = 600mL + 500mL = 1.1L. 

