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ALEXANDER ROAD HIGH SCHOOL 
SEPTEMBER 2014                                                                                       1 HOUR 

PHYSICAL SCIENCE CONTROL TEST 
CO, KB, IC                                                                                                      TOTAL = 60 

GRADE 10 
_________________________________________________________________________________ 

Instructions  
 

 The question paper consists of 5 questions. 

 Answer all the questions. 

 Answer section A on the answer sheet provided AND section B on folio sheets.  

 Rule off after each question in Section B. 

 A non-programmable calculator may be used. 

 Number the answers correctly according to the numbering system.  

 A list of relevant formulas appears at the end of the question paper. 

 Round off to two (2) decimal places where necessary. 

 A periodic table has been included at the end of the question paper. 

_________________________________________________________________________ 
 

SECTION A 
- Answer on the answer sheet - 

 

 
QUESTION 1: Multiple choice 
 

Four possible options are provided as answers to the following questions. Each question 
has only 1 correct answer. Choose the correct answer and make a Cross (X) over the 
letter (A – D) next to the relevant question number (1.1 – 1.6) 
 
1.1 Tarzan (80kg) and Jane (50kg) have a competition in the jungle. They want to find 

out who can swing higher on a vine. If they both run along the ground and grab onto 

vines of equal length, who will swing higher? 
 

A. Tarzan 

B. Jane 

C. Both reach the same height  

D. Can’t say unless we know their speeds 
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1.2 Which one of the following combinations will be a correct classification for scalar and 

vector quantities? 
  

 Scalar Vector 

A Time Distance 

B Speed Time 

C Acceleration Displacement 

D Time Velocity 

 

1.3 The conductivity of a solution is caused by… 

A. atoms 

B. ions 

C. molecules 

D. crystals 

1.4 Which one of the following represents a Redox AND then an Acid-base reaction? 
 

A. Ca + CuSO4 ➝ CaSO4 + Cu    AND    HCl   +    NaOH  ➝  H2O    +    NaCl 

B. AgNO3(aq) + NaCl(aq) ➝ AgCl(s) + NaNO3(aq)  AND Zn(s) + CuSO4 (aq) ➝ ZnSO4(aq) + Cu(s)  

C. 2HNO3 + Na2CO3(s) ➝ 2NaCl + H2O + CO2 AND AgNO3 + KBr ➝ AgBr + KNO3  

D. HCl(aq) + NaOH(aq) ➝ NaCl + H2O AND Ca + CuSO4 ➝ CaSO4 + Cu 

 

1.5 If a HCl solution had a concentration of 0,2 mol.dm-3 and was made up to a volume of 
375cm3, how many mol of HCl would be present in this solution? 

 
A. 75 mol  
 
B. 0.0053 mol 

 
C. 0.533 mol 

 
D. 0.075 mol 
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1.6 What is the percentage of C in H2CO3? 
 

A. 12% 
 

B. 16.6% 
 

C. 19.35% 
 

D. 18.75%  
             

SUB – TOTAL: [12] 
 

SECTION B 

QUESTION 2: Energy 
 

Consider the diagram below showing a ball, of mass 10kg, about to roll down a track  

(that has no friction) from rest. 
 

 
 

 
2.1 Calculate the potential energy of the ball at point A.     (3) 
 
2.2 State the law of conservation of mechanical energy.     (2) 
 
2.3 Calculate the speed that the ball will have at point B.     (5) 

 

___________________________________________________________________     [10] 
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QUESTION 3: Equations of motion 
 

An aircraft comes to land on a runway. The runway is 1700m long. It touches down (lands) 

200m from the front end of the runway moving at 70m.s-1 and hits the breaks thus 

accelerating uniformly at 4 m.s-2.   
 

Calculate how far the aircraft stops from the other end of the runway.   (6) 
 

___________________________________________________________________      [6] 
 
QUESTION 4: The mole 
 

4.1 Define the concept of the mole in science.      (2) 
 

4.2 Nicotine is a poisonous compound found in tobacco leaves, it contains:  

74,0% Carbon, 8,65% Hydrogen and 17,35% Nitrogen. 
 

Calculate the Empirical Formula.           (5) 
 
 

4.3 Nitrogen reacts with oxygen as indicated by the following equation: 
  

N2    +    2 O2                             2  NO2 
 

 From the above equation, calculate the mass of nitrogen (IV) oxide (NO2) which  

forms when 21g of nitrogen reacts completely with oxygen.    (6) 
 

4.4 What is the value of standard temperature (Kelvin) in standard temperature and 

pressure (STP).          (1) 
 

4.5 Calculate the volume that 1,5 mol N2 gas occupies at standard temperature and 

pressure            (2)                

___________________________________________ ________________________ __[16] 
 
QUESTION 5: Reactions in aqueous solutions 
 
5.1 Write the dissociation of potassium sulphate as a balanced equation 

(indicate the phases).         (3) 
 

5.2 Two methods are available for the softening of hard water. 
 

5.2.1 Name these 2 methods.         (1) 
 

5.2.2 One of the methods involves the formation of an ion which is potentially harmful to a 

person. Give the ionic equation for this reaction if the calcium ion is to be removed  

from the water, and circle the ion that can cause medical problems.   (3) 
 

 

5.2.3 Name one of the medical problems that the circled ion (from 5.2.2) can cause.  (1) 
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5.3 Define what neutralisation is.        (2) 
 

5.4 Consider the following two reactions. State whether it is an example of:  

• a precipitation reaction  

• a gas-forming reaction  

• an acid–base reaction, or  

• a redox reaction.  
 

5.4.1 HNO3 (aq) + Mg(OH)2 (aq)  ➝ Mg(NO3)2 (aq) + 2H2O (l)    (1) 
 

5.4.2 Na2S (aq) + H2SO4 (aq) ➝ Na2SO4 (aq) + H2S (g)     (1) 

 

5.5 You are given 1 test tube containing a white unknown (undissolved) salt – possibly a 

chloride or a sulphate. You have the following chemicals available and many extra test 

tubes and de-ionised water. You need to perform the tests for both the possible salts 

and you need to be absolutely sure which salt you were given: 
 

- HCl - HNO3 

- AgNO3 - BaCl2 

- H2SO4 - Ca(OH)2 

Describe in not more than 5 steps or 5 lines how you would determine what the 

unknown salt is.          (4) 

___________________________________________________________________     [16] 

TOTAL 60 MARKS 
 
Relevant formulas 
 

Energy:     𝐸𝑝 = 𝑚𝑔ℎ  (g = 9.8m.s-2)         𝐸𝑘 =
1

2
𝑚𝑣2       𝐸𝑚 = 𝐸𝑝 +  𝐸𝑘    

 

Motion: 𝑣𝑓 =  𝑣𝑖 + 𝑎𝑡        𝑣𝑓
2 =  𝑣𝑖

2 + 2𝑎∆𝑥      

 

  ∆𝑥 = 𝑣𝑖𝑡 +
1

2
𝑎𝑡2    ∆𝑥 = (

𝑣𝑖+𝑣𝑓

2
) 𝑡 

 

Mole equations:   𝑛 =
𝑚

𝑀
             𝑛 =

𝑉

𝑉0
      


