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ALEXANDER ROAD HIGH SCHOOL 
MARCH 2013                                                                                       1 HOUR 

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

GRADE 11 
_________________________________________________________________________________ 

Instructions  

 The question paper consists of 6 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 data sheet is provided for your use. 

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

 A periodic table has been included on the back of the answer sheet 
_________________________________________________________________________ 
 

SECTION A 
- Answer on the answer sheet - 

 

QUESTION 1: One-word questions 
 
1.1 The entity in Newton’s Law II that causes acceleration.     (1) 
 
1.2 The bond that occurs when two non-metal molecules bond where the one atom 

provides both bonding electrons.         (1) 

1.3 The forces of attraction between atoms in a molecule or compound due to  
sharing or transfer of electrons        (1) 

 
1.4 The law relating the absolute temperature and volume of an enclosed gas at 

constant pressure.          (1) 
 

             [4] 
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QUESTION 2: Multiple choice 
 
2.1 An object is suspended from the ceiling and pulled to 

the side as shown in the diagram. If the force vectors 
are added the correct representation of their addition 
is: 

 

  
             
 
 
 
              (2) 

 
 
 

2.2 The correct statement to support the VSEPR is: 

A The bonding pairs repel the lone pairs more 

B The lone pairs are more negative than bonding pairs   

C The angle between bonding pairs is always greater than the angle between 

lone pairs 

D  Lone pairs cause molecules to be planar      (2) 

   

2.3 Which of the following pairs of substances has ion-dipole forces? 

 

A HCl and NO     B KCl and BF3
 

 

C NaCl and H20    D NO and BF3    (2) 

 

  

2.4 If the volume of an enclosed gas is tripled, while the temperature is doubled, the new 

pressure of the gas will be…  

 

A. 2X the old pressure 

B. 1/2 X the old pressure 

C. 2/3 X the old pressure 

D. 3/2 X the old pressure         (2) 

                   [ 4 x 2 = 8 ] 
 

        SUB – TOTAL: 12 
 

A      B        C           D 
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SECTION B 
  
QUESTION 3 
 
3. A child slides down a slope in 

the snow on a toboggan (mass 
of child + toboggan = 30kg). 
The slope is 200 above the 
horizontal. There is a kinetic 
frictional force of 25 N. 

 
3.1 Draw a free-body diagram showing all the forces acting on the child-toboggan 

combination.           (2) 
 
3.2 Determine the components of the child’s weight, Fg: 
 

3.2.1  Acting down the slope, Fg//         (2) 
 

3.2.2 Acting against the slope, Fg⊥        (2) 
 
3.3 If the kinetic frictional force is 25 N calculate: 
 

3.3.1 The resultant force acting on the child-toboggan combination.   (2) 
 

3.3.2 The acceleration of the child-toboggan combination.     (2) 
 

3.3.3 Determine the coefficient of kinetic friction between the sled and the snow.  (2) 
  

                      [12] 
   
QUESTION 4 
 

4.1 Pentane (a) and 2,2-dimethylpropane (b) both have the formulae C5H12 and have the 
same mass. However the intermolecular forces in pentane are stronger. Explain this. 

 

(b)                       (a)                                              
                                                                                                                                             (3) 

4.2 Use your knowledge of intermolecular forces to explain why Iodine (I2) dissolves 
easily in carbon tetrachloride (CCl4) but not very easily in water              (5)
  

 

20
0 
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4.3  Consider the following two molecules. H20 and H2S have the same shape and they 
are both polar molecules, however H20 has a boiling point of almost 100ºC and H2S 
has a boiling point of  -60ºC. Using intermolecular forces, explain why this is the 
case. 

  

 

             (4) 

                               [12] 

 
QUESTION 5 
 

Two learners, A and B, investigate the relationship between the temperature and pressure 
of an enclosed mass of gas. The learners used different samples of SO2 in two identical 
containers with a fixed volume of 0.01m3. The results obtained by the learners A and B 
were plotted on the same set of axes as shown below… 

 
 
5.1 Formulate an investigative question for this investigation.    (2) 
 
5.2 Write down the mathematical relationship between the pressure and the 

Kelvin temperature from the learners conclusion based on the graph obtained. (1) 
 
5.3 Calculate the value of the temperature indicated by “X” (in 0C) using the 

information given on the graph.        (4) 
 
5.4 Calculate the mass of SO2 used by learner A.      (5) 
 

                      [12] 
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QUESTION 6 

 
6.1       Show the formation of the NH4

+ molecule using Couper and/or Lewis structures. (2) 

6.2 Define bond energy          (2) 

6.3 Draw a labelled bonding curve (Ep vs bond distance) for the formation of the H2 

molecule. Clearly indicate the significant readings on the axes.   (4) 

6.4 Name 2 factors that determine the bond strength between 2 atoms.   (2) 

6.5 Which one of F-F or I-I is the stronger bond and why?     (2) 

                      [12] 
 

TOTAL 60 MARKS 

Relevant formulas 
 
Gas Laws: 
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Mechanics:   Fres = Fnet = ma     friction:    fs  = µsN        fk  = µkN  

 


