	5.11 Module 2816 
	Component 01: Unifying Concepts in Chemistry

	
	LP3.1, LP3.2, LP3.3.


	Content
	In
	Comments

	5.11.1 How fast?
N3.1, N3.2, N3.3; IT3.2. WO3.1, WO3.2, WO3.3.
	  
	  

	Content
( Review of appropriate material from AS Chemistry – Module 2813 (component 01): How Far, How Fast?, 5.3.2 Reaction rates.
( Concentration– time and rate– concentration graphs.
( Orders; rate equations; rate constants.
( Rate-determining step.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) explain and use the terms: rate of reaction, order, rate constant, half-life, rate-determining step.
	15.1, 15.3, 15.5, 15.6, 15.7
	  

	(b) deduce, from a concentration-time graph, the rate of a reaction and the half-life of a first-order reaction.
	15.7
	  

	(c) recall that the half-life of a first-order reaction is independent of the concentration.
	15.7
	  

	(d) deduce, from a rate-concentration graph, the order (0,1 or 2) with respect to a reactant.
	15.5, 15.6
	  

	(e) calculate, using the initial rates method, the order (0,1 or 2) with respect to a reactant.
	15.5, 15.6
	  

	(f) construct a rate equation of the form: rate = k[A]m [B]n , for which m and n are 0, 1 or 2.
	15.5
	  

	(g) calculate a rate constant from a rate equation.
	15.5
	  

	(h) explain qualitatively, the effect of temperature change on a rate constant and hence the rate of a reaction.
	15.4
	(15.8 gives quantitative explanation)

	(i) For a multi-step reaction,

(i) given the rate-determining step, predict an expression for the rate equation;

(ii) show that a rate equation enables a rate-determining step to be proposed;

(iii) use a rate equation and the balanced equation for a reaction to suggest possible steps in a reaction mechanism.
( Integrated forms of rate equations are not required.
	15.6
	  

	5.11.2 How far?
C3.3; N3.1, N3.2; IT3.2, IT3.3. PS3.1, PS3.2, PS3.3.
	  
	  

	Content
( Review of appropriate material from AS Chemistry – Module 2813 (component 01): How Far, How Fast?, 5.3.3 Chemical Equilibrium.
( Mole fractions; partial pressures.
( The equilibrium constant Kc.
( The equilibrium constant Kp.
Candidates will not be required to solve quadratic equations.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) understand and use the terms concentration, mole fraction and partial pressure.
	9.5, 11.8
	  

	(b) calculate a concentration or partial pressure present at equilibrium, given appropriate data.
	9.5, 11.8
	  

	(c) deduce, for homogeneous reactions, expressions for the equilibrium constants: Kc, in terms of concentrations, and Kp in terms of partial pressures.
	11.5, 11.6, 11.8
	  

	(d) calculate the values of the equilibrium constants Kc or Kp, including determination of units, given appropriate data.
	11.5, 11.6, 11.7, 11.8
	  

	(e) recall that, for an equilibrium system,

(i) changes in concentration and pressure have no effect on the magnitude of the
equilibrium constant;

(ii) an increase in temperature decreases the value of Kc or Kp for an exothermic reaction and increases the value of Kc or Kp for an endothermic reaction.
	11.5
	  

	(f) understand that a large value of Kc or Kp indicates a high theoretical yield of products, and vice versa.
	11.7
	  

	(g) appreciate that most organic reactions are in equilibrium.
	11.6
	(for example, esterification)

	5.11.3 Acids, bases and buffers
N3.1, N3.2; IT3.2.
	  
	  

	Content
( Review of appropriate material from AS Chemistry – Module 2813 (component 01): How Far, How Fast?, 5.3.3 Chemical Equilibrium.
( Brønsted-Lowry theory of acids and bases.
( pH and hydrogen ion concentration.
( Titration curves and indicators.
( Buffers: action, uses and calculations.
Candidates will not be required to solve quadratic equations.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) describe and use the Brønsted-Lowry theory of acids and bases, to include conjugate acid-base pairs (see also 5.3.3(e)– (i)).
	12.1, 12.2
	  

	(b) define the terms pH, Kw, Ka and pKa.
	12.3, 12.5, 12.6
	  

	(c) calculate pH from [H+(aq)] and [H+(aq)] from pH
	12.3
	  

	
(i) for strong monobasic acids and bases;
	12.4, 12.6
	  

	
(ii) for weak monobasic acids.
For a weak acid HA, it can be assumed that H+(aq) = A– (aq);
( the equilibrium acid concentration is approximately equal to the undissociated acid concentration.
	12.5
	  

	(d) using acid-base titration pH curves for strong and weak acids and bases,

(i) recognise their shapes;

(ii) deduce suitable indicators, from supplied pH ranges;

(iii) explain why phenolphthalein is unsuitable for titrations involving weak bases and why methyl orange is unsuitable for titrations involving weak acids.
	12.8

12.9
	  

	(e) explain the choice of suitable indicators for acid-base titrations, given the pH range of the indicator.
	12.9
	  

	(f) explain what is meant by a buffer solution (as a system that minimises pH changes on addition of an acid or a base).
	12.10, 12.11
	  

	(g) explain the role of each component in a buffer solution (for example: CH3COOH/CH3COO– and NH4+/NH3) in the control of pH.
	12.10
	  

	(h) calculate the pH of a buffer solution, for example: from the Ka value of a weak acid and the equilibrium concentrations of the conjugate acid– base pair.
	12.11
	  

	(i) state the importance of buffer solutions for controlling pH in blood and shampoos.
	12.10
	  


 

