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ST. MARY’S DSG KLOOF 

 

 

 

 

 

PHYSICAL SCIENCES 

                                           TRIALS PAPER 1: PHYSICS 

 

GRADE 12  MODEL ANSWER   TIME: 3 hours 

AUGUST 2016        MARKS: 200 

Examiner: Mrs K. Bolton  

Moderator:  Mrs T. Kirsten and Mrs G. Main 

 

QUESTION 1 

1.1 D 

1.2 B 

1.3 C 

1.4 A 

1.5 D 

1.6 C 

1.7 A 

1.8 B 

1.9 C 

1.10 C 

           [2x10=20] 

 

 

  

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Page 2 of 12 

 

QUESTION 2 – KINEMATICS (VECTORS) 
 
2.1 Single vector has same effect as original vectors acting together.  (2) 
 
2.2.1   

   
 
 

   
 

    
    

        (3) 
 

2.2.2 R = √            
 
=  206,16 m.s-1 

 

tan   = 
             or tan   = 

        

 

 = 14,04º/on a bearing of 14,04o/E of N   = 76,96º N of E (3) 
 

2.3 
 
 
 
 
 

X = √          
 

= 193,65 m.s-1 

 
      (3) 

  
 
 
 
QUESTION 3 – KINEMATICS (MOTION) 
 
3.1 9,8 m.s-2   down         (2) 
 
3.2 Yes  
 Only Fg acting on the ball        (2) 
 
3.3    = 1,8 m 

 Vi = 8 m.s-1 

 g = 9,8 m.s-2 

 vf2 = vi 
2 + 2ax  
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 = (8)2 + 2 (9,8)(1,8)  

 Vf = 9,96 m.s-1         (3) 

 
 
3.4    = vit + ½ at 2 

 1,8 = 8(t) + ½ (9,8)t2  

 t = 0,2 s           (3) 

 
OR 

 
 vf = vi + at  

 9,96 = 8 + 9,8    

 t = 0,2 s            

 
 OR 
 

    = 
           

 

 1,8 = 
           

  
 t = 0,2 s          (3) 
 
 
3.5 80 % of 9,96 = 7,97 
 
 vf2 = vi 

2 + 2    
 
 02 = (7,97)2  + 2(-9,8)    
 
    = 3,24 m  
 
 Ball will not reach the ceiling.        (5) 
 

OR          
 O = 7,97  + (-9,8) t 

 t = 0,81 s 

 

    =         2 

 = (7,97) (0,81) + 
   (-9,8)(0,81)2 

 = 3,24 m  
 
 No  
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3.6 
(4) 

  

 [19] 

 

 

 

 

 

QUESTION 4 – NEWTON’S LAWS 

4.1 

 

 

 

         

  

 

 
Correct direction of FN + Fg  
Equal length FN + Fg  
Correct direction of Fa + Ff  
Equal length Fa + Ff         (4) 

 
4.2 When a net force is applied to an object of mass, m it accelerates  in  

the direction of net force. The accelerator is directly proportionate to  
force  and inversely proportional to the mass.    (3) 
 

4.3.1 Ft = ma 

 2800 = (6200) a 

 a = 4,52 m.s-2  

 vf
2 = v2 + 2ax  

 (56)2 = (0)2 + 2 (4,52)  

   = 346,9 m          (6) 

 

4.4.1 An object continues in a state of rest or uniform motion  unless it is 
 acted upon by a net or resultant force.      (2) 
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4.4.2 Fnet  = 0            (2) 
 
4.4.3  
 

  L = 
         = 

                      

    = 74174,26N       (3) 

[20] 
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QUESTION 5 – MOMENTUM, ENERGY AND POWER 

5.1 mA = 0,2 kg     FNET = ma  

 F = 3 N      a = 
     

 t = 0,15 s     = 15 m.s-2  

 vi = 0       

      vf = vi +    
      = 0+ (15)(0,15) 

      Vf = 2,25 m.s-1 right 

           (4) 

 

5.2 Product  of mass and velocity of an object.     (2) 

 

5.3 VA = 2,25 m.s-1 right  VA+B = 1,2 m.s-1 

 VB = 0 

 Pb = pa  

 mvA + mvB = (mA+B)(vA+B) 

 (0,2)(2,25) + 0 = (0,2 + mB)(1,2)  

 0,45 = 0,24 + 1,2 mB 

 mB = 
        

 = 0,18 kg 

           (4) 

 

5.4 Ek before = 
     A

2 + 
   mvB

2  Must show two bodies! 

 = 
   (0,2)(2,25)2 + 

   (0,18)(0)2 

 = 0,51 J  

 Ek after = 
   mA+B v

2
A+B 

 = 
   (0,2 + 0,18)(1,2)2 

 = 
   (0,38)(1,2)2 

 = 0,27 J  

 Ek before   Ek after  

   inelastic           (5) 
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5.5.1  Impulse = area under graph  

  = 
   (2)(10)  + 

   (-10)(2)+(-10)(6)  

  = -60 N.s  

  = 60 N.s West         (5) 

 

5.5.2  Greater than   Must have a formula! 

  Ft = impulse 

  Same time  therefore Impulse is proportional to F 

  but force P   force Q  therefore Impulse P > Impulse Q.   (3) 

 

5.5.3  Impulse =  p 

  = (10) (Vf - Vi) 

  -60 = (10)(Vf)-(10)(5,5) 

  Vf = 0,5 m.s-1  west         (4) 

 

5.6.1  In the absence of air resistance or external forces, the mechanical 
  energy of an object is constant.      (2) 
 

5.6.2  Emech top = Emech P 

  
  mv2 + mgh = 

   mv2 + mgh   Must show two bodies! 

  0 + (5)(9,8)(5) = 
   (5)Vf

2 + 0 

  Vf = √            

       = 9,9 m.s-1          (4) 

 

5.6.3  Friction less  P  Q   mech E conserved .     (2) 

5.6.4  Ep = mgh  

      = (5)(9,8)(3)  

      = 147 J           (3) 

 

  OR  

 

  Wg = F// x    

       = mg sin  x    

       = (5)(9,8)(
   ) x     = 147 J 
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5.6.5      =  Ff =     +      

  = 147 J + (0 - 
    (5)(9,9)2)  

  = -98 J           (3) 

 

5.6.6  Work done by a net force  is equal to the change in kinetic energy . (2) 

 

5.6.7  WFf = F .cos 180º    

  - 98 = 18     (-1) 

     = 5,45 m 

 

 * Sin  = 
         = 33,40º           (5) 

 

 0r 

 Wnet = Wf + Wg 

        = f   cos   + mgsin  x         

        = (18)(  )(-1) + (5)(9,8)(    )(  ) cos 180º 

        =  - 18   – 147  

 Wnet =      

 -18   - 147 = 
   (5) (0- 9,92) 

    = 5,45 m * 

 

5.7.1 P = 
    

 w = mgh     or           

 h = √                    = 5200 x 9,8 x 75 x cos 36,87°  

    = 60 m             = 3 057 595,9 J 

 

 W= (5200)(9,8)(60) 

    = 3 057 600 J  

 P = 
                  

    = 33 973,33 W         (6) 
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5.7.2   eff = 
                                    

   = 67,95            (3) 

 

          [57] 

 

QUESTION 6 – FIELDS 

6.1 g = 
       

 7,5 = 
                              

 MJ = 
                          

 = 1,9 x 1027 kg          (3) 

 

6.2            
       Or  gA α     

 gArm
2 = gmrm

2 304090 gM α     
 rm

2 = 
       2 therefore r

m = √      x     

 √                      

 = 2,4 x 1010 m          (3) 

 

6.3.1 The force between 2 charges is directly proportional to the product 
 of the charges and inversely proportional to the distance between 
 the charges squared.        (3) 
 
 

6.3.2.1               

  1,44 x 10-1 = 
                       

  Q = 2 x 10-6 C          (4) 

 

6.3.2.2 Q =     

  2 x 106 = n(1,6 x 10-19)  

  N = 1,25  x 1013  ̅  ̀       (2) 
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OR  : 0,2 X2 

 R : 1 : 6   

 X = 6 x 0,2  

 = 1,2 A  

6.3.3 Left/towards B         (1) 

 

6.3.4 Enet = EA + EB  

 Right  Enet = 
      + 

      

 3 x 104 = - 
                        + 

                 

 QB = 4,22 x 10-6 C          (4) 

[20] 

 

 

QUESTION 7 – ELECTRIC CIRCUITS 

7.1.1 Vext = I R 

 = (0,2)(4 + 8)  

 = 2,4 V           (3) 

 

7.1.2 2 = 
   

 = (0,2) (4 + 8)/2 or 2,4/2  

 = 1,2 A  

 T = 1,2 + 0,2  

 = 1,4 A       (4) 

 

7.1.3 Lost volts  = r  

   = (7,4)(0,5) 

   = 0,7 V  

 EMF = PD + lost volts  

  = 2,4 + 0,7  

  = 3,1 V  (5) 

  
 OR 
 

 Rp  = 
           EMF  =  (R = r) - 

  =                 = 1,4 (1,71 + 0,5)  

  = 1,71      = 3,09 V  
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7.2 Increases   

 Removing 2   RT  T  

  lost volts   EMF constant  PD  

 EMF = PD + lost volts        (3) 

  

7.3.1 Current through a conductor is directly proportional to the PD 
 across the conductor at constant temp. 
 
 (2) 
7.3.2 Same length wires  
 Same thickness /diameter        (2) 
 

7.3.3 RA = grad   RB = 
        

 = 
       = 5,5    

 = 
        

 = 11    Various values accepted here    (5) 

 

7.3.4 P = 2 R Or W = I2Rt 

 Same current RA   RB    PA   PB 

   A   

  OR 

 W = 2 Rt  same t +  RA   RB   WA   WB      (3) 

 

 [27] 

 

QUESTION 8 – ELECTRODYNAMICS 

8.1 Motor effect          (1) 

8.2 Electrical   Kinetic  / Mechanical      (2) 

8.3 The current is flowing parallel  to magnetic field  no interacting  
 magnetic fields to create a force.      (2) 

8.4 Carbon brush          (1) 
 
8.5 Split ring commutator   
 To reverse current in coil to keep coil turning in same direction.  (2) 

8.6 Anti-clockwise          (1) 

8.7.1 Half-wave           (1) 

8.7.2 A diode which only allows current to flow in one direction is used  (2) 
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8.8 E = P x t 

 = 
          x 6 

 = 16,5 kwh  x R1,75 

 = R 28,88           (3) 

 

8.9.1 Step up           (1) 

 

8.9.2 
     = 

     

 Ns = 
        

 = 
                  

 = 1           (2) 

 

8.10.1 The EMF induced  is already directly proportional to the rate 
 of change of magnetic flux (flux linkage)     (2) 

 

8.10.2 -  Torch is shaken to and fro 

 -  Magnet moves  in and out of coil 

 -  The field lines cut through  the coil or changing magnetic flux 

 -  Inducing a PD / EMF across the coil 

 -  A current is induced  in the circuit.     (4) 

 

8.10.3 Stronger magnet.  

 Coil with more turns 

 smaller gap between coil and magnet.      (2) 

 
 Cannot accept shake any faster, must be design. 
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