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GRADE 12   PHYSICAL SCIENCE – PAPER 1  SEPT. 2020 

MEMO 

QUESTION 1  MCQ’s 
 

 

1.1 B ✓✓ 1.6 B  

1.2 D 1.7 C  

1.3 A 1.8 C  

1.4 B 1.9 B  

1.5 D 1.10 C  

 [10x2=20] 

QUESTION 2 
 

 

2.1 305 m ✓ 
 

(1) 

2.2 Its speed / velocity is increasing ✓✓  OR accelerated motion 
 

(2) 

2.3 12 s ✓ 
 

(1) 

2.4 v̅ =  ∆x∆t   ✓    ;       ∆x = 20 x 12✓ = ૛૝૙ ܕ ✓ 

 

(3) 

2.5 Distance travelled by the red car from t = 0 s to t = 12 s:  305 – 240 = 65 m AND vi = 0 
 ∆x = vi∆t + 12 a∆t2 ✓   ;       65 = 12 ;   ✓  122 ݔ a ݔ       a =  65 x 2144 =  ૙, ૢ૙ ܕ.   ✓૛−ܛ

 

 
 
(3) 

2.6  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
(3) 

 [13] 
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QUESTION 3 
 

 

3.1 Falling lead ball 
 

 

 3.1.1 constant✓ OR equal to the weight of the lead ball, down ✓ 
 

(2) 

 3.1.2 vf2 = vi2 + 2a∆x  ✓  ;    vi = 0   ;      vf =  √2 x 9,8 x 5,2  ✓= 10,10 m.s-1 ✓ 

 

(3) 

 3.1.3 Time taken to fall through the air: 
 vf = vi + g∆t      ;      ∆t = vfg =  10,109,8 ✓ = 1,03 s✓  

 
Depth of the lake: 
 v̅ =  ∆x∆t       ;       ∆x =  v̅ x ∆t = 10,10 x (4,8 − 1,03)✓ = ૜ૡ, ૚ ܕ ✓  formulas ✓ 

 

 
 
 
 
 
 
 
(5) 

 3.1.4 v̅ =  ∆x∆t =  5,2 + 38,14,8 ✓ = ૢ, ૙૛ ܕ.  ✓૚−ܛ

 

(2) 

 3.1.5 

 

 
 
 
 
 
 
 
(3) 

 3.1.6 Take down as ‘+’: 
 ∆x = vi∆t + 12 g∆t2   ✓  ;     (5,2 + 38,1)✓ =  vi x 4,8 + (12 x 9,8 x 4, 82)✓ 

 vi =  - 14,5 m.s-1      i.e.    14,5 m.s-1✓ up✓ 
 

 
 
 
(5) 
 

  [20] 

    

    

    

    

    

    

   
 
 

 

Force of water on ball  

Force due to gravity OR 

weight of ball  

• Free-body, vector 

lengths ✓ 

• Forces - correct labels 
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3.2 Bouncing tennis ball: 
 

 

 3.2.1 Acceleration – rate of change of velocity✓✓ 
 

(2) 

 3.2.2 Down:  ݒ௜ = 0 vf2 = vi2 + 2g∆x      ;      vf = √2 x 9,8 x 4✓ = 8,85 m. s−1✓ 

Up: ݒ௙ = 0 vf2 = vi2 + 2g∆x     ;       vi2 = −(2 x − 9,8 x 2)✓     ;      vi = √39,2 = 6,26 m. s−1✓ 

 
Take down as ‘+’: vf = vi + a∆t      ;       a = vf−vi∆t = −6,26 − (8,85)12 x 10−3 ✓✓ = −1259,17 m. s−2 

 
i.e. 1259,17 m.s-2 ✓      formulas ✓    OR  Energy Principles 
 

 
 
 
 
 
 
 
 
 
(8) 

 3.2.3 Up ✓ (1) 

  [11] 

    

  [31] 

    

QUESTION 4   Crate on incline 
 

 

4.1 Friction – the force that opposes the motion of an object✓ and acts parallel to the surface 
with which the object is in contact✓. 
 

 
(2) 

4.2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
(4) 

4.3 Newton’s 2nd law – if a net force acts on an object, the object will accelerate in the 
direction of the net force✓.  The magnitude of the acceleration is directly proportional to 
the magnitude of the net force but inversely proportional to the mass✓. 
 

 
 
(2) 

Fapplied by rope 

Fg – weight of crate 
Ffric – force due to friction 

FN – normal force 

• Free-body, relative 

lengths along incline✓ 

• All forces correct with 

labels✓✓✓  

•
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4.4 a = vf−vi∆t ✓ = 6 − 22 ✓ = ૛ ܕ.  ✓૛−ܛ

 

 
(3) 

4.5 Fnet = ma✓ = 95 x 2✓ = ૚ૢ૙ ۼ ✓ 
 

(3) 

4.6 Ffk = μkFN✓ = (0,23)(95 x 9,8) cos 35° ✓✓= 175,41 N ✓ 
 

(4) 

4.7 Fnet = Trope – (Ffric + Fg∥)  ✓   ;      190 = Trope – (175,41 + (95 x 9,8) sin 35°) ✓✓✓   

 

Trope = 899, 41 N   ✓       (coe from 4.5 and 4.6) 
 

 
 
(5) 

4.8 Constant speed ✓or velocity 
 

(1) 

4.9 175,41 + (95 x 9,8) sin 35° = 709,41 N ✓✓ 
 

(2) 

4.10 Area under v-t graph: 
 

= 
12 x 2 x 6✓ = ૟ ܕ ✓      OR       ∆x = (vi+vf2 ) ∆t 

 

 
 
(2) 

4.11 • Magnitude is now greater✓ 

• Direction is now down the incline✓ OR accept ‘in the opposite direction’ 
 

 
(2) 

 [30] 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



 

5 

 

QUESTION 5 
 

 

5.1 Conservation of mechanical energy – in the absence of air resistance or any other 
external forces✓, the mechanical energy of an object remains constant✓. 
 

 
(2) 

5.2 Ep(top) =  Ek(bottom)        ;        mgh =  12 mv2   ✓   ;       v = √2gh = √2 x 9,8 x 0,4 ✓✓ 

 

v = 2,8 m.s-1 ✓ 
 

 
 
(4) 

5.3 Inelastic collision – a collision in which only momentum is conserved✓✓. 
 

(2) 

5.4 • The block and putty ball stick together on impact ✓ 

• The putty ball’s shape is deformed ✓ 
 

 
(2) 

5.5 m1v1i + m2v2i =  m1v1f +  m2v2f ✓ 
 m1v1i =  vf(m1 +  m2) 
 

(0,5 x 2,8)✓ = vf (0,5 + 0,05)  ✓      ;      vf = 2,55 m.s-1✓ 
 

 
 
 
(4) 
 
 

5.6 • Principle of conservation of linear momentum✓ 

• Isolated system✓ 

• No external forces acting on the system during collision✓ 
 

 
 
(3) 

5.7 Ek(bottom) =  Ep(top) 

  12 mv2 =  mgh   ✓    ;       12  x 0,55 x 2,552✓ = 0,55 x 9,8 x h✓ 

 

h = 0,33 m = 33 cm ✓ 
 

 
 
 
 
 
(4) 

5.8 Kinetic energy before collision = Ek (block): 
 Ek = 12 mv2 = 12  x 0,5 x 2. 82✓ = ૚, ૢ૟ ۸ ✓ 

 
Kinetic energy after collision = Ek (block-putty): 
 Ek = 12 mv2 = 12  x 0,55 x 2. 552 = ૚, ૠૢ ۸ ✓ 

 

Since Ek is not conserved✓(or constant)  collision is inelastic 
 

 
 
 
 
 
 
 
 
(4) 

 [25] 
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QUESTION 6     Charged spheres 
 

 

6.1 Electric field strength – force per unit positive charge ✓✓ 
 

(2) 

6.2 

 
 

 
 
 
 
 
 
 
(2) 

6.3 At x = 10 cm: 
 
E = 1,1 x 103 N.C-1 
 E =  Fq     ✓    ;        F = Eq = (1,1 x 103)(4 x 10−6)✓✓ = ૝, ૝ ܠ ૚૙−૜ ۼ ✓ away from S✓ 

                                                                                                             (or right) 
 

 
 
 
 
(5) 

6.4 0,28 m✓✓ or 28 cm 
 

(2) 

6.5 • Positive✓ 

• Since the net electric field strength is 0 N.C-1 at some point between the two charged 
spheres✓ 

• Indicates repulsion between like charges✓ 
 

 
 
 
(3) 

6.6 • Less than✓ 

• Net zero electric field strength (O N.C-1)✓ lies closer to charged sphere T✓ 
 

 
(3) 

6.7 The +4 µC charge will now experience a net force that acts towards sphere S✓✓ 
OR away from the sphere T 
OR accept ‘in the opposite direction’ 
OR to the left 
 

 
 
(2) 

  [19] 
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QUESTION 7    Electric current 
 

 

7.1 Connecting household appliances 
 

 

 7.1.1 Pheater = VI  ✓     ;       Iheater =  PV =  2000220 ✓ = 9,09 A✓ 

 Piron = VI       ;       Iiron =  PV =  1200220 = 5,45 A✓ 

 
Itotal = 14,54 A ✓ 
 
 

 
 
 
 
 
(5) 

 7.1.2 No✓, the total current required to operate the two appliances at their maximum 
power rating exceeds the 12 A limit of the multiplug✓. 
 

 
(2) 

   [7] 

7.2 Electric circuit 
 

 

 7.2.1 RT = VI ✓ =  92,5✓ = ૜, ૟ ષ ✓ 

 

(3) 

 7.2.2 RT = R + Rp✓ 

 

RT = R + (RX x RYRx+Ry ) 

 

3,6 ✓= R + (3 ௫ 23+2 ) ✓           R = 3,6 – 1,2 = 2,4 Ω ✓ 

 
 
 
 
 
(4) 

 7.2.3 R∥ = VI     ;     V∥ =  R∥x I = 1,2 x 2,5✓ = 3 V✓ 

 R3Ω = VI    ✓   ;      I =  V∥R3Ω = 33✓ = ૚ ۯ✓ 

 
OR 
 I3Ω =  25  x IT =  25  x 2,5 = 1 A 

 

 
 
 
 
(5) 

 7.2.4 PX = I2R✓ = 12x 3✓ = 3 W✓ 
 
OR 
 PX = V2R = 323 = ૜ ܅ 

 

 
(3) 
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 7.2.5 Current (I) in the series circuit: 
 ܴ = VI      ;      I =  VR = 9(3 + 2 + 2,4)✓ = 1,22 A✓ 

 PX = I2R✓ = 1,222x 3✓ = ૝, ૝ૠ ષ   power increased✓ 
 
 

 
 
 
 
 
(5) 
 
 

 [20] 

   

7.3 Car Circuit – lights and starter motor 
 

 

 7.3.1 emf = I(Rext + r) ✓ =    IRext + Irint = 12 + (10 x 0,05)✓✓ = ૚૛, ૞ ܄ ✓ 
 

(4) 

 7.3.2 Only S1 closed: 
 Rlight = VI =  1210 = 1,2 Ω✓ 

 
S1 and S2 closed: 
 Rlights = VI      ;      Vlights = 1,2 x 8 = 9,6 V✓ 

 emf = Vext + Vint     ;      Vint = 12,5 − 9,6 = 2,9 V✓ 
 r = VI      ;      I =  Vr = 2,90,05✓ = 58 A✓ 

 
Istarter =  58 − 8 = ૞૙ ۯ✓ 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
(6) 
 
[10] 

  [37] 
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QUESTION 8    Electrodynamics 
 

 

8.1 Magnetic field lines – circular conductor 
 

 

 

 

 
 
 
 
 
[3] 

    

8.2 Electromagnetic induction – magnet falling into coil 
 

 

 8.2.1 Electromagnetic induction 

• a changing magnetic flux✓ in the vicinity of a conductor✓ 

• will induce an emf across the conductor✓ 

• resulting in a current flowing in the conductor 
 

 
 
(3) 

 8.2.2 Lenz’s law – the induced current flows in a direction✓ so as to setup a magnetic 
field to oppose the change in magnetic flux✓. 
 

 
(2) 

 8.2.3 Y to X ✓✓ 
 

(2) 

 8.2.4 B ✓✓ 
 

(2) 

 8.2.5 • outside the coil the current flows from X to Y✓ 

• LED B will conduct since it is connected in forward bias✓ 
 

 
(2) 

 8.2.6 The LED’s A and B switch On and Off✓ alternating✓, as the magnet oscillates 
 

(2) 

  [13] 

   

   

   

   

   

   

   

   

   

   

   

   

A B • Current direction✓ 

• Field patterns✓✓ 
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8.3 ac generator 
 

 

 8.3.1 Kinetic energy✓(or mechanical) to electrical energy✓ 
 

(2) 

 8.3.2 Slip rings ✓ 
 

(1) 

 8.3.3 Brushes✓ (or carbon brushes)  
 

(1) 

 8.3.4 CDAB ✓✓ 
 

(2) 

 8.3.5 • Increase the strength of the magnets ✓ 

• Turn the coil faster ✓ 

• Increase the number of coils of conductor in the coil ✓  
 

 
(3) 

  [9] 

 [25] 

   

 TOTAL : 200 MARKS  
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