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INSTRUCTIONS AND INFORMATION    

    

1. Write your full NAME and SURNAME in the appropriate space on the 

ANSWER BOOK.    

2. This question paper consists of TEN questions. Answer ALL the questions in the 

 ANSWER BOOK.       

3. Start EACH question on a NEW page.         

4. Number the answers correctly according to the numbering system used in this 

question paper.        

5. Leave ONE line between two sub questions, for example between                      

QUESTION 2.1 and QUESTION 2.2.        

6. You may use a non-programmable calculator.     

7. You may use appropriate mathematical instruments.        

8. Show ALL formulae and substitutions in ALL calculations.         

9. Round off your FINAL numerical answers to a minimum of TWO decimal places.    

10. Give brief motivations, discussions, et cetera where required.       

11. You are advised to use the attached DATA SHEETS.      

12. Write neatly and legibly.    
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QUESTION 1:  MULTIPLE-CHOICE QUESTIONS    

1 Four possible options are provided as answers to the following questions. 

Each question has only ONE correct answer.  Choose the best answer and 

only write down.(A–D) next to the question numbers (1.1–1.10) in the 

ANSWER BOOK, for example 1.11 D.  

1.1 Which ONE of the following physical quantities is a scalar quantity? 

 A A weight of 5N 

 B A velocity of 10m.s-1 east 

 C  A current of 2A 

 D A negative of 0, 4 m.s-2       (2) 

1.2 Three forces act simultaneously on an object, as shown below.

 

 The resultant (net) force acting on the object is … 

 A 10 N west 

 B 4 N west 

 C 10 east 

 D 4 N east         (2) 
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1.3 An object of mass, m , is released from rest from the top of a frictionless 

inclined plane, AB, as shown below 

         A 

 

          B 

Which one of the following is correct regarding the total mechanical energy of 

the object? 

A ( Ep  + Ek )A > ( Ep  + Ek )B 

B ( Ep  + Ek )A <  Ep  + Ek )B 

C ( Ep  + Ek )A =( Ep  + Ek )B 

D ( Ep  + Ek )A =  − ( Ep  + Ek )B      (2) 

1.4 A car is travelling at a speed of 30m.s-1  on a straight road. What would be the 

speed of the car in km.h-1 

 A 8,33 km.h-1 

 B 30    km.h-1 

 C 108 km.h-1 

 D 130 km.h-1 

1.5 A car is travelling at a constant velocity a long a straight road. It then slows 

down uniformly. Which ONE of the velocity – time graphs below best 

represents the motion of the car? 

 (2) 

         (2) 
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1.6 There are … atoms of Hydrogen in 2 moles of  NH3. 

A 5 × 1023 

B 3,1  × 1024 

C 3,61 × 1024 

D 4 × 1023         (2) 

1.7 Which ONE of the following molecular mass represents Hydrogen Chloride? 

A 57,5 

B 35,5 

C 36,5 

D 40,5          (2) 

1.8 Study the equation below: H 2(g) + O 2(g) → 2H2O(g) 

Which ONE of the statements below is CORRECT? 

A 2 molecules of hydrogen gas react with 1 atom of Oxygen gas to form  

2 atoms of water  vapour 

 B 2 moles of Hydrogen gas react with 1 mole of Oxygen gas to form 

  2 moles of water vapour 

 C 4 atoms of Hydrogen gas react with 2 molecules of Oxygen gas to form  

  2molles of water vapour 

 D 4g of Hydrogen gas react with 16g of Oxygen gas to form 

  18 of water vapour        (2) 
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1.9 Avogradros number is equal to the number of … 

A atoms in 1 mole CO 

B atoms in 1 mole Br2 

C molecules in 1 mole Au 

D molecules in 1 mole N2       (2) 

1.10 The percentage of Hydrogen in C 2H 4 is … 

A 4 % 

B 85, 71 % 

C 66, 67 % 

D 14,29%         (2) 

 [20] 
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QUESTION 2 

The velocity versus time graph for a racing car moving eastwards, is shown below 

 

2.1 Write down the initial velocity of the car.      (2) 

2.2      Write down the speed of the car at time t = 10s                                            (2) 

2.3 Describe the motion of the car for the section labelled CD     

(2)  

2.4 Support the answer to QUESTION 2.3 above by calculating the 

acceleration for section CD      (5) 

2.5 Without any calculation, compare the magnitude of the acceleration of 

the car in part DE with that of part CD of the journey. Write only 

GREATER THAN, LESS THAN, or EQUAL TO. 

Give a reason for the answer.      (2) 

2.6 Determine the total displacement for the motion of the car  (7) 

           [20] 
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QUESTION 3 

 

  A taxi is travelling at a speed of 25 m.s-1when a traffic light, 40 m 

ahead, changes to red 

 

3.1 Define the term acceleration      (2) 

 

The driver takes 1 s to react ( reaction time) before he slams on the brakes. 

The taxi then stops within 2s. 

3.2 Is the velocity and acceleration of the braking taxi in the SAME 

DIRECTION as it moves towards the traffic light?   (1) 

3.3 Give a reason for the answer to QUESTION 3.2   (1) 

3.4 Calculate the distance the taxi travels during the reaction time (4) 

3.5 Will the taxi stop at the traffic light? Show ALL calculations  (5) 

3.6 Draw a position versus time graph for the motion of the taxi.  (4) 

           [17] 
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QUESTION 4 

 

An impatient businessman paces up and down while making a business call 

on his cell phone. 

 

He starts at his desk and walks 5m east (from A to B) and then walks 

 7 m west ( from B to C). This process takes him 20 s. 

 

4.1  Use a vector scale diagram and represent the two displacements of  

the man ( from A to B and from B to C). Label ALL the vectors clearly 

and write down the displacements next to the vectors. Use a scale of 1 

cm representing 1m for your diagram     (3) 

4.2 What is the businessman’s change in position at C relative to A? (2) 

4.3 Calculate the total distance the man covers.    (3) 

4.4 Explain why the value calculated in QUESTION 4.2 differs from the one 

calculated in QUESTION 4.3      (2) 

4.5 Define the term velocity.       (2) 

4,6 Calculate the man’s average velocity.     (5) 

           [17] 

 

 

 

 

 

 

 

 

 

Downloaded f rom St anmorephysics. com



Physical Sciences NSC MW
 10  

 

QUESTION 5 

 

5.1 The reaction between magnesium and dilute hydrochloric acid is 

represented by the balanced equation below. 

 Mg(s) + 2HCl (aq)  → MgCl2(aq) + H2(g) 

 During an experiment, 1.5 g of magnesium reacts with excess dilute 

hydrochloric acid to produce hydrogen gas at STP. 

Calculate the: 

5.1.1 Mass (in gram) of hydrogen gas produced.    (6) 

5.1.2 Volume (in dm3) of hydrogen gas produced at STP   (4) 

5.1.3 Mass (in gram) of MgCl2 produced     (3) 

5.1.4 Number of chlorine atoms present in the MgCl2 produced  (5) 

 

5.2  The empirical formula of a certain compound is to be determined. On 

analysis of a sample of the compound it was found to contain 

 71,65% Cl, 24,27% C and 4,07% H. 

5.2.1 Define the term empirical formula      (2) 

5.2.2 Determine the empirical formula of the compound. Show ALL 

calculations         (6) 

           [26] 
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Grade 10 test term 3 MEMO 

 

1.1 A √√ 

1.2 C√√ 

1.3 C√√ 

1.4 C√√ 

1.5 C√√ 

1.6 C√√ 

1.7 C√√ 

1.8 B√√ 

1.9 D√√ 

1.10 D√√        [20] 

 

QUESTION 2 

2.1 30 m.s-1 √√ 

2.2 40 m.s-1√√ 

2.3 The speed decreases uniformly (from 40 m.s-1 to 0 m.s-1) 

  Or 

 The car slows down √and finally stops√ 

2.4 𝑎 = ∆𝑦∆𝑥 √ 

     = 
(0)−4025−20 √√ 

     = - 8 m.s-2√ 

2.5 Equal to√ / same gradient√ 

2.6 OPTION 1 

 Displacement = Area under the v/t graph 

  =( A trapezium + A rectangle + A triangle) – A triangle 2 

  = 1 2⁄ ( 20 + 15)(10) √ + (30 x 20) √ + 1 2⁄ (5 x 40) √ - 1 2⁄  (2,5 x 20) √ 

  = 850 m√ east√ 
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OR 

Displacement = Area under the v/t graph 

  =( A trapezium + A rectangle + A triangle) – A triangle 2 

= 1 2⁄ ( 40 + 30)(5) √ + (15 x 40) √ + 1 2⁄ (5 x 40) √ - 1 2⁄  (2,5 x 20) √ 

  = 850 m√ east√ 

QUESTION 3 

3.1 Acceleration is the rate of change of velocity 

 OR 

 Acceleration is the change in velocity per unit time 

3.2 No 

3.3 Velocity to the right, acceleration to the left 

 OR 

 Taxi slowing down so acceleration is in opposite direction to movement. 

3.4  

OPTION 1 OPTION 2 ∆𝑋 = VIt + 1 2⁄  a∆t2√ 

        = 25 x 1√ + 1 2⁄  x 0 x 12√ 

 
        = 25 m√ 

 

∆𝑥 =  (𝑣𝑓 − 𝑣𝑖)2 ∆𝑡√ 

                      

                     = 
25+252  √x 1√ 

                      = 25m√ 
 

OPTION 3  
 ∆𝑥 =  ∆𝑥∆𝑡 √ 

     

                          25√ =
∆𝑥1  √ 

    

                           ∆𝑥 =25 m√ 

 
 
 
 
 
 
 
                                                       (4) 
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3.5 POSITIVE MARKING FROM 3.4 ∆𝑥 =  (𝑣𝑓 − 𝑣𝑖)2 ∆𝑡√ 

                        = 
0+252  x 2√ 

                      = 25m 
 

              ∴ total distance = 25 + 25√ 

                                       = 50m√ 
Taxi will not stop at the traffic light as 

distance > 40m√ 

Vf = vi + a ∆𝑡 
 

   = 
0− 252  

    = - 12,5 m.s-2 
Vf2 = vi2 + 2a∆𝑥 
0 = 252+ 2 x -12,5 x ∆𝑥 ∴ total distance = 25 + 25√ 

                          = 50m√ 
Taxi will not stop at the traffic light as 

distance > 40m√ 

Option 3 

Vf = vi + a ∆𝑡√ 
 

   = 
0− 252 √ 

    = - 12,5 m.s-2 
 ∆𝑋 = VIt + 1 2⁄  a∆t2 

        = 25 x2 + 1 2⁄  x – 12,5 x 22√ 

 
        = 25 m ∴ total distance = 25 + 25 

                                       = 50m√ 
Taxi will not stop at the traffic light as 

distance > 40m√ 

 

                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          (5) 
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3.6. 
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QUESTION 4 

4.1 √√√   (3) 

 

4.2 2m√ to the left√      (2)  

4.3 Total distance = 5 + 7√√ 

   = 12 m√      (3) 

4.4 For the total distance, the whole path length travelled is considered√. 

For change in position, only the original position and final position of the man 

are considered. √       (2) 

4.5 Velocity is the rate of change of displacement√√  (2) 

4.6  𝑉 = Δ𝑥Δ𝑡 √ 

 =
220 √√ 

 0,1m.s√-1 west /left√      (5) 

          [17 
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QUESTION 5 

5.1.1  n(Mg) =
𝑚𝑀 

  = 
1,524 

  = 0,0625 mol 

 n(H2) = nMg = 0,0625mol 

 m(H2)  = nM 

  = (0,0625)(2) 

  = 0,125g 

 

5.1.2  n(H2) = 
𝑣𝑉𝑚 

 0,0625 =
𝑣22,4 

 V = 1,4 dm-3 

5.1.3  n(MgCl2) =
𝑚𝑀 

 0,0625 = 
𝑚95 

 M = 5,95g 

 

5.1.4 n(Cl) = 
𝑛𝑁𝐴 

 2(0,0625) = 
𝑛6.02 𝑥 1023 

 N(Cl) = 7,53 x 1022  

 

5.2.1 The formula which gives the simplest whole number ratio in the compound. 
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5.2.2 In 100g of compound 

 71,65g Cl,  24,27 g  C and 4,07 g H 

 n(Cl) =
71,6535,5  = 2,02 mol 

 n(Cl) =
24,2712  = 2,02 mol 

 n(Cl) =
4,071,  = 4,07 mol 

 Whole number ratio 2,022,02 = 2,022,02 = 4,072,02 

  C : Cl:H = 1 : 2 : 1 

 Empirical formula is CH2Cl 

 

 

 

 

 

 

Downloaded f rom St anmorephysics. com


