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SESSION 6:   DOPPLER EFFECT 
 
 
SECTION A:            HOMEWORK SOLUTIONS 
 

 
QUESTION 1:        10 minutes  (Taken from Senior Certificate June 2015 Paper 1) 

 
1.1 The apparent change in frequency of the sound detected by a listener 

because the sound source and the listener have different velocities relative to 
the medium of sound propagation.       (2) 

  
1.2                                                                                                                                 
                            fL = v ±vL . fS            

                             v ± vS 
 
                      825 =  __v __. 800 

                v -vs 

      1,03125(v-10) = v 
 
                              v = 330 m∙s-1                                                                     (5) 
 
 
1.3 Straight line with a negative gradient / frequency decreases (linearly)  

 

 
                     (2) 
                          [9] 

 
 
QUESTION 2:     15 minutes                      (Taken from Mpumalanga Prep Exam2015) 

 
2.1 10×10-4

 s / 1×10-3
 s / 0,001 s  (1) 

 
2.2 POSITIVE MARKING FROM QUESTION 2.1  

                    T = 
1௙          OR f = ݊݁݉݅ݐݏ݁ݒܽݓ ݂݋ ݎܾ݁݉ݑ  

                     f = 10,001         = 0,252,5×10−4  
                       = 1000 Hz       = 1000 Hz (3) 
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2.3 The change in frequency (or pitch) of the sound detected by a listener  
 because the sound source and the listener have different velocities  
 relative to the medium of sound propagation. (2) 
 
 
2.4 POSITIVE MARKING FROM QUESTION 2.2  
 
                     fL = v ±vL . fS            

                     v ± vS 
          1000  =__340 __. 800 
                         340 -vs 

 
                     vs = 68 m·s-1               (5) 
 

2.5 Decreases. ݂∝1

 , if velocity stays constant (v = fλ)        (3) 

                [14] 
 
 
SECTION B:          TYPICAL EXAM QUESTIONS SOLUTIONS 
 

 
QUESTION 1:       15 minutes                          (Taken from NSC Nov 2014 Paper 1) 

 

1.1.1 An (apparent) change in observed/detected frequency (pitch),  
(wavelength) as a result of the relative motion between a source  
and an observer  (listener).  (2) 
 

1.1.2 Towards   
 Observed/detected frequency is greater than the actual frequency.   (2) 
 
1.1.3                      fL = v ±vL . fS            OR                     fL =      v     . fS            

                                 v ± vS                                                        v - vS 
 

                           1200 = 
343343−vs .  1130 

                                 v
s 
= 20,01 m∙s-1

  

                     Accept (19,42 – 20,01 m∙s-1
)  (5)

    
 
1.2 The star is approaching the earth.   
            OR  

The earth and the star are approaching (moving towards) each other.   
 
The spectral lines in diagram 2 are shifted towards the blue end/blue  
shifted.   (2) 
 
 

 
QUESTION 2:      15 minutes    (Taken from NSC Nov 2015 Paper 1) 
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2.1.1 Frequency (of sound detected by the listener (observer))  (1) 

 
2.1.2 The apparent change in frequency or pitch of sound (detected (by a  

listener) because the sound source and the listener have different  
velocities relative to the medium of sound propagation. (2) 

 
2.1.3 Away 
 Detected frequency of source decreases (2) 
 
2.1.4  
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 (5) 
 
2.2 Away from the earth  (1) 
  [11] 
 
 
QUESTION 3:    15 minutes            (Taken from NSC Feb/March 2015 Paper 1) 

 

3.1.1 v = fλ  

            λ= 340520  
 
              = 0,65 m  (2) 
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3.1.2 

 
  (6) 
 
3.2 The wavelength in QUESTION 3.1.2 is shorter because the waves are 

compressed as they approach the observer.  (2) 
 
3.3 The red shift occurs when the spectrum of a distant star moving away  

from the earth is shifted toward the red end of the spectrum.(2) 
                 [12] 
 

QUESTION 4:    15 minutes  Taken from Gauteng Prep Exam 2014 Paper 1) 

 

4.1.1  

 
                                                                     (4) 
4.1.2  

 
               (4) 
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4.1.3 The phone is moving away from Keenan who is stationary, the phone  
is increasing the distance between each wavefront and therefore the 
wavelength increases. This causes the frequency to decrease  

since fα1

 for the same speed of sound   (3) 

 
4.1.4   higher  (1)
 [12] 
  
SESSION 7:   RATES OF REACTION 
 
 
 SECTION A:          HOMEWORK SOLUTIONS 
 

 
QUESTION 1:     20 minutes                       (Taken from NSC Exemplar 2014 Paper 2) 

 
1.1 Hydrochloric acid / HCℓ  (1) 
 
1.2 Hydrogen gas escapes from the flask  (1) 
 
1.3 

  (2) 
 
1.4 

 
  (1) 
 
1.5 At a higher temperature:  
 

• More molecules have sufficient kinetic energy / kinetic energy equal to or      
  greater than the activation energy.   
 
• More effective collisions per unit time / second.  (2) 
 

1.6  
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 (6) 
  [13] 
 
QUESTION 2:     20 minutes  (Taken from NSC Feb/March 2014 Paper 2)

2.1 Rate of change of concentration (of P).   
 OR 
 The change in concentration (of P) per unit time/per second.   (2) 
 
2.2 10 s   

Gradient (of the tangent) at 10 s is greater than that at 30 s.   
OR  
10 s  
The graph has a steeper slope at 10 s than at 30 s.  (2) 
 

2.3 0,27 mol∙dm-3 
 (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.4  
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            (6) 
2.5 

 
                                     (3) 
 
2.6 More molecules with sufficient / enough kinetic energy.   
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 More effective collisions per unit time.   (2) 
  [16] 
 
  
SECTION B:        TYPICAL EXAM QUESTIONS SOLUTIONS 
 
   
QUESTION 1:  25 minutes                   (Taken from GAUT PREP EXAM 2014 Paper 2) 

 
1.1 temperature  (1) 
 
1.2 rate of reaction  (1) 
 
1.3 Rate = gradient of graph= 60-0/30-0= 2 cm3·s-1  (3) 
 
1.4 less than (1) 
 
1.5 The rate of change (or gradient) is less  (1) 
 
1.6 decrease (1) 
 
1.7 As the surface area increases, there are more particles available for 

reacting. Thus there will be more collisions per second, and thus  
a greater  number of effective collisions per secondand thus the  
reaction rate will increase.      (3)
  

1.8 

     (5) 
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1.9 A substance that increase the rate of a chemical reaction without undergoing 
permanent change.  (2) 

  [18] 
 
QUESTION 2:  20 minutes                (Taken from NSC Feb/March 2015 Paper 2) 

 

2.1 Exothermic   
Temperature increases during reaction./T

i 
˂ T

f 
  (2) 

 
2.2 Larger surface area in experiment 2.   

OR  
 Smaller surface area in experiment 1.   (1) 
 
2.3 More than one independent variable.   

OR  
 Different concentrations and state of division.  (1) 
 
2.4 Faster than   

A catalyst was used in experiment 5.  .  
• A catalyst provides an alternative pathway of lower activation energy.   
• More molecules have sufficient/enough kinetic energy.  
OR  
More molecules have kinetic energy equal to or greater than the activation 
energy.  
• More effective collisions per unit time./Rate or frequency of effective     
collisions increases.  (5) 

2.5 
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  (6)
  [15] 
 
QUESTION 3:        20 minutes                        (Taken from NSC Nov 2014 Paper 2) 

 
3.1 ONLY ANY ONE OF:  

• Change in concentration of products / reactants per (unit) time.  
• Rate of change in concentration.  
• Change in amount / number of moles / volume / mass of products or  
   reactants per (unit) time.  
• Amount / number of moles / volume / mass of products formed or  
  reactants used per (unit) time.  (2) 
 

3.2.1 Temperature (1) 
3.2.2 Rate of reaction / Volume of gas (formed) per (unit) time         (1) 
 
3.3 Larger mass / amount / surface area.  

More effective collisions per (unit) time. / Frequency of effective collisions 
increase./ More particles collide with sufficient kinetic energy & correct 
orientation per (unit) time.               (3) 
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3.4  
    

  (6) 
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3.5 

 
 (5) 
 [18] 
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SESSION 8:   CHEMICAL EQUILIBRIUM 
 

 
SECTION A:           HOMEWORK SOLUTIONS 
 

 
QUESTION 1:       20 minutes                          (Taken from NCS Nov 2015 Paper 2) 

 
1.1 Equal to  (1) 
 
1.2 
 

  (4) 
 
1.3.1 increases  (1) 
 
1.3.2 The increase in [X3] is opposed. / Change is opposed.  

The reverse reaction is favoured. / X3 is used / [X3] decreases.  (2) 
 
1.4 Higher than (1) 
 
1.5 Exothermic 

 The concentration of the product/X3(g) is lower / the concentration of the   
 reactant / X2(g) is higher.  

   The increase in temperature favoured the reverse reaction.  
   According to Le Chatelier's principle an increase in temperature favours 

the  
     endothermic reaction. 

OR 
Exothermic 

o [X3] decreases and [X2] increases. 
o Kc decreases if temperature increases. 
o Decrease in temperature favoured the forward reaction.  (4)


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1.6 

 
  (2) 

 [15] 
 

 
SECTION B:        TYPICAL EXAM QUESTIONS SOLUTIONS 
 

 
QUESTION 1:  25 minutes                    (Taken from NSC Feb/Mar 2013 Paper 2) 

1.1 Exothermic  
∆H is negative./less than zero.                                                                     (2) 

 
 

1.2 
1.2.1 

 
Greater than/Greater at t1 than at t2.  
Larger/Steeper gradients/slopes.  
 
OR 
Smaller at t2 than at t1.  
Smaller/less steep gradients/slopes.                                                            (2) 

 

 
1.2.2 Equal to                                                                                                        (1)   
1.2.3 CALCULATIONS USING NUMBER OF MOLES 

Mark allocation 

 Initial amount of reactants: n(HCℓ) = 1 mol & n(O2) = 0,3 mol  

 Equilibrium: n(O2) = 0,1 mol  

 USING ratio: 4 : 1 : 2 : 2  

 Equilibrium: n(HCℓ) = 0,2 mol (initial – change)  

 Equilibrium: n(H2O) = n(Cℓ2) = 0,4 mol (initial + change)  

 Divide by volume (5 dm3)  

 Correct Kc expression (formulae in square brackets)  
     Substitution of concentrations  

 Final answer: 800  

 

- 
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Option 1: 
From graph: 
Initially n(HCℓ) = 1 mol & n(O2) = 0,3 mol  
At equilibrium n(O2) = 0,1 mol  
 
Ratio:  
n(HCℓ) reacted = 4n(O2) reacted 
n(H2O) formed = n(Cℓ2) formed = 2n(O2) reacted 
= 2(0,2) = 0,4 mol 
 
At equilibrium: 
n(HCℓ) = 0,2 mol/(initial– change)  
n(H2O) = n(Cℓ2) = 0,4 mol (initial + change)  
 
Equilibrium concentration: 

c(HCℓ) = 
V

n
 = 

5

2,0
 = 0,04 mol∙dm-3 

c(O2) = 
V

n
 = 

5

1,0
 = 0,02 mol∙dm-3 

c(H2O) = 
V

n
 = 

5

4,0
 = 0,08 mol∙dm-3 

c(Cℓ2) = 
V

n
 = 

5

4,0
 = 0,08 mol∙dm-3 

KC = 
]O[]HC[

]C[]OH[

2
4

2
2

2
2




       )02,0(04,0

)08,0()08,0(
4

22

 = 800  

 

  

 
 Option 2   

 

 HCℓ O2 H2O Cℓ2 
Initial quantity (mol) 

 

 
1 0,3  0 

 
0 

Change (mol) 
 

 
-0,8 

 
-0,2 

 
+ 0,4 

 
+ 0,4 

Quantity at equilibrium (mol)/ 
 

0,2 0,1 
 

0,4 
0,4   

Equilibrium concentration (mol∙dm-3) 

 5

2,0
 

(0,04) 
5

1,0
 

(0,02) 

5

4,0
 

(0,08) 

5

4,0
 

(0,08) 

 

KC = 
]O[]HC[

]C[]OH[

2
4

2
2

2
2




       )02,0(04,0

)08,0()08,0(
4

22

 = 800  

                   (9) 
 
 



Divide by 5 

ratio  

Divide by 5  
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1.3 Decreases  

Higher temperature favours the endothermic reaction.  
The reverse reaction is favoured.  
Less products/more reactants.                                                                     (4) 

 

 
 
1.4 
1.4.1 

 
Decreases                                                                                                    (1) 

 
 

1.4.2 Remains the same                                                                                       (1)   
1.4.3 Decreases                                                                                                    (1)   
                                                                                                                       [21]   

 

QUESTION 2:  20 minutes                 (Taken from NSC Feb/March 2015 Paper 2) 

2.1 A reaction is reversible when products can be converted back to reactants.  (1) 
2.2 no change   (1) 
 
2.3.1 temperature decreases   (1) 
2.3.2 Decrease in temperature decreases the rate of both forward and reverse 

reactions. 
Decrease in temperature favours the exothermic reaction. 

 The rate of the reverse (exothermic) reaction is faster or the reverse reaction  
 is favoured./The rate of the forward (endothermic) reaction is slower. (3) 
 
2.4 
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2.5 
 

 (1) 
 
2.6 increases (1) 
  [14] 
 
QUESTION 3:  20 minutes                    (Taken from NSC November 2014 Paper 2) 

 

3.1 The stage in a chemical reaction when the rate of forward reaction equals  
the rate of reverse reaction.  
OR  
The stage in a chemical reaction when the concentrations of reactants and 
products remain constant.   (1) 
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3.2 Note that there are 6 OPTIONS as answers for this question. 
 

 

 
  (8) 
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  (8) 
 

  (8) 
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  (8) 
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  (8) 
 

  (8) 
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3.3.1 Concentration (of the gases) increases. / Molecules become more  
condensed or move closer to each other.  (1) 
 

3.3.2 Increase in pressure favours the reaction that leads to smaller number of 
moles / volume of gas.   

 
• Forward reaction is favoured   
• Number of moles/amount of N

2
O

4 
/ colourless gas increases.   

     OR  
      Number of moles/amount of NO

2 
/ brown gas decreases.  (3) 


3.4.1 darker  (1) 
3.4.2 decreases  (1) 
  [16]
    
    
 

 
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