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QUESTION 1 
 
1.1 C 
1.2 C 
1.3 A 
1.4 B 
1.5 C 
1.6 C 
1.7 D 
1.8 B 
1.9 D 
1.10 C    (2 × 10 = 20) 
     [20] 
 
 
QUESTION 2 
 

2.1.1 a  = slope of v-t graph OR 
∆௩

∆௧
  OR v = u + at  

 a = 
0 4

35 20
   0 = 4 +a(15)  

 a = -0,27    a = -0,27 
 a = 0,27 ms–2 West   a = 0,27 ms–2 West (4) 
 
2.1.2 0-10 s (A-B) and 40-50 s (E-F)  (2) 
 
2.1.3 displacement is a change in position (2) 
 
2.1.4 s = area under v-t graph  

 s = 
ଵ

ଶ
	(10)(4)+(10)(4)+	ଵ

ଶ
	(15)(4)-	ଵ

ଶ
 (10)(3)  

 s = 75 m East  (4) 
 
2.1.5 No, it will not always be true. Displacement and distance can be equal only if the 

object travels in a straight line in one direction.  (2) 
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erage speed

erage speed

erage speed
 

A	
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ore labels m

d  = 
௧௢௧௔௟	ௗ௜௦௧

௧௢௧௔௟	௧௜௠

d = 
ଵଶ	଴଴଴

଻,଺ൈ଺଴
 

d = 26,32 m

7,78 ms-1  

if answer fo

km = 
଺

଺଴
 = 0

km = 
଺

ଵସ଴
 =

d  = 
௧௢௧௔௟	ௗ௜௦௧

௧௢௧௔௟	௧௜௠

d = 
ଵଶ

଴,ଵା଴,଴ସ
 

d = 84 km/h
  

 

B	
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(4)

(2)

(1)

(5)
[31]
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QUESTION 3 
 
3.1 velocity is rate of displacement  OR  velocity is the rate of change of displacement  

OR  velocity is rate of change of position (2)  
 
ଶݒ 3.2 ൌ ଶݑ ൅   Ek)bottom	+	(Ep	=	Ek)top	+	OR (Ep ݏ2ܽ

ଵ	+	0	=	0	+	ଶ=0+2(9,8)(95)   mghݒ 
ଶ
  ଶݒ݉

 = ଶ=1862   (9,8)(95)ݒ 
ଵ

ଶ
 ଶݒ

 ࢜	= 43,15 ms–1   ࢜	= 43,15 ms–1  (3) 
 
3.3 acceleration is the rate of change of velocity  (2) 
 
3.4 down positive 
ଶݒ  ൌ ଶݑ ൅  ݏ2ܽ
 0 = 1862 + 2a(5,8)  OR  
 a = -160,52 
 a = 160,52 ms–2 up 
 (a = 160,51 ms–2 up if rounded)  (4) 
 
3.5 
 
 
 
 
  

 
     (3) 
௡௘௧ܨ 3.6 	ൌ 	݉ܽ 
 ௚ = maܨ	–	௕௔௚ܨ 
 ௕௔௚ – (80)(9,8) = (80)(160,52) coeܨ 
 N (or 13 625,38 N if no rounding) 625,60 13 = ࢍࢇ࢈ࡲ 
 
 OR  
 
௕௔௚ሬሬሬሬሬሬሬሬԦܨ  ൅ ௚ሬሬሬԦܨ ൌ ݉ Ԧܽ 
 ௕௔௚ + (80)(9,8) = (80)(-160,52) coeܨ 
 or ܨ௕௔௚ +(80)(-9,8) = (80)(160,52) coe 
 N (or 13 625,38 N if no rounding) 625,60 13(-) = ࢍࢇ࢈ࡲ 
 
 OR 
 
 ௡ܹ௘௧ ൌ ௄ܧ∆ ൌ  ௡௘௧ሺ5,8ሻ  (for both equations)ܨ

 0 െ ଵ

ଶ
ሺ80ሻሺ43,15ሻଶ ൌ   ௡௘௧ሺ5,8ሻܨ

௡௘௧ܨ  ൌ ሺെሻ12840,84	ܰ 
 
௡௘௧ܨ  ൌ ௕௔௚ܨ െ  ௚ܨ
௕௔௚ܨ  ൌ 12840 ൅ ሺ80ሻሺ9,8ሻ  
௕௔௚ܨ  ൌ 13624,84	ܰ  
 

Force	of	bag	/	
Normal/	FN	

Weight	/Fg	/w	/Fgravity	

௨௣ܨ ൐  ௗ௢௪௡ܨ
(-1 for extra forces) 

up positive 
v2	=	u2	+	2as		
0 = 1 862 + 2a(–5,8)	 
a = 160,52 
a = 160,52 ms–2  up  
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 OR 
 
ݒ  ൌ ݑ ൅  ݐܽ
 0 = 43,15+(-160,52)t 
ݐ  ൌ	0,27 s  
  
ݐ௡௘௧ܨ  ൌ  (for both equations) ݒ∆݉
 ௡௘௧ (0,27) = 80(0 - 43,15)ܨ 
௡௘௧ܨ  ൌ െ12785,19	ܰ 
 
௡௘௧ܨ  ൌ ௕௔௚ܨ െ  ௚ܨ
௕௔௚ܨ  ൌ 12785,19 ൅ ሺ80ሻሺ9,8ሻ  
௕௔௚ܨ  ൌ 13569,19	ܰ  
 
 OR 
 
ݏ௕௔௚ܨ  ൌ ௄ܧ∆ ൅  ௉ܧ∆

௕௔௚ሺ5,8ሻܨ  ൌ ሺ0 െ ଵ

ଶ
ሺ80ሻሺ43,15ሻଶሻ ൅ ሺ0 െ ሺ80ሻሺ9,8ሻሺ5,8ሻሻ	 

௕௔௚ܨ  ൌ ሺെሻ13624,84	ܰ (5) 
 
ݐ∆௡௘௧ܨ 3.7 ൌ   ݌∆
 Airbag increased time to stop  
   ௡௘௧ decreasedܨ 
 
 OR 
 

 ܽ ൌ ∆௩

∆௧
ܨ	݀݊ܽ	 ൌ ݉ܽ  

 Airbag increased time to stop 
 Acceleration decreased so ܨ௡௘௧ decreased (3) 
     [22] 
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QUESTION 4 
 
4.1 Newton’s first law states an object continues in a state of rest or uniform velocity 

unless it is acted upon by a net or resultant force.  (2) 
 
4.2 Firing engine provides a resultant force on rocket 
 as firing engine pushes gas out of exhaust and gas pushes back on rocket  
 by Newton III 
  
 OR 
 
 Firing engine provides a resultant force on rocket 
 By Newton II 
 Rocket accelerates   (3) 
 
4.3 The (total linear momentum) of an isolated system / in the absence of external 

forces remains constant (is conserved)  (2) 
 
4.4 (ptotal)before = (ptotal)after	  

 ݉ሺ1000ሻ ൌ ଶ

ଷ
ݒ݉ ൅	ଵ

ଷ
݉ሺെ500ሻ 

 ࢜ ൌ ૚ૠ૞૙ ms–1   (5) 
     [12] 
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QUESTION 5 
 
5.1 Kinetic energy is the energy an object has as a result of the object's motion.  (2)  
 

௄ܧ 5.2 ൌ
ଵ

ଶ
 ଶݒ݉

௄ܧ  ൌ
ଵ

ଶ
ሺ10ሻሺ12ሻଶ 

ࡷࡱ   ൌ ૠ૛૙ J   (3) 
 
5.3 The work done by a net force /net work done on an object is equal to the change in 

the kinetic energy of the object. (2) 
 
ݏ௙ܨ 5.4 ൌ  ௞ܧ∆	

 ሺെ54,9ሻሺ6ሻ ൌ ଵ

ଶ
ሺ10ሻݒଶ െ 720 coe 

 െ329,4 ൌ ଵ

ଶ
ሺ10ሻݒଶ െ 720 

 ࢜ ൌ ૡ, ૡ૝ ms–1     
 
 OR 
 
ݏ௙ܨ  ൌ  ௞ܧ∆	

 ሺ54,9ሻሺ6ሻሺcos 180ሻ ൌ ଵ

ଶ
ሺ10ሻݒଶ െ 720 coe 

 െ329,4 ൌ ଵ

ଶ
ሺ10ሻݒଶ െ 720 

 ࢜ ൌ ૡ, ૡ૝ ms–1    
  
 OR 
  
 ሺܨ ൌ ݉ܽ  and  ݒଶ ൌ ଶݑ ൅  ሻ	ݏ2ܽ
 െ54,9	 ൌ ଶݒ   10ܽ ൌ 12ଶ ൅ 2ሺെ5,49ሻሺ6ሻ coe 
 ܽ ൌ െ5,49 ms–2  ࢜ ൌ ૡ, ૡ૝ ms–1   (4) 
 
௉ܧ 5.5 ൌ  sinሺ35ሻ	ݔ݃݉
 OR 
௉ܧ  ൌ  ሻߠsinሺ	ݔ݃݉
 OR 
௉ܧ  ൌ   sinሺ35ሻ	ݔ	98
 OR 
௉ܧ  ൌ  (2)   	ݔ	56,21
 
஻	௔௧	௄ܧ 5.6 ൌ ஼	௔௧	௉ܧ ൅ ிܹ௥௜௖௧௜௢௡ 

 
ଵ

ଶ
ଶݒ݉ ൌ ݔ݃݉ sinሺ35°ሻ ൅ ሺ45,0ሻݔ 

 
ଵ

ଶ
10ሺ8,84ሻଶ	coe ൌ ሺ10ሻሺ9,8ሻ sinሺ35°ሻ ݔ ൅  ݔ45

 390,73 ൌ  ݔ	101,21
 ࢞ ൌ ૜, ૡ૟ m   (࢞ ൌ ૜, ૡ૞ m if no rounding off)  
 
 OR 
 ௡ܹ௘௧ ൌ ݔ௡௘௧ܨ ௄  andܧ∆ ൌ  ௄ܧ∆

 ሺെ45 െ 10ሺ9,8ሻ sin 35ሻݔ ൌ 0 െ ଵ

ଶ
ሺ10ሻሺ8,84ሻଶ 

 ࢞ ൌ ૜, ૡ૟ m  
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 OR
 ௡ܹ

 ሺ10
 ࢞ ൌ
 
 OR
 ሺܨ௡
 ሺെ
 ܽ ൌ
 
 OR
 ௙ܹ

 ௙ܹ

 45	
 ࢞ ൌ
 
 OR

 ሺܨ௡

 ሺെ
ݐ∆ 
 
௙ܨ 5.7
 as s
 as ܰ
 so 
 
5.8 
 
 
  
 
  
 
 
  
௙ܨ 5.9
௙ܨ 
ࢌࡲ 
 
௙ܨ 5.10
 56,
= ߤ 
 
5.11 stat
 OR
 Co
 OR
 Wh
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R  
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0ሻሺ9,8ሻݔ	 co
ൌ ૜, ૡ૟ m  

R 

௡௘௧ ൌ ݉ܽ 
45 െ ሺ10ሻሺ
ൌ െ10,12 m

R 
௙ ൌ ௉ܧ∆ ൅ ∆

௙ ൌ ݔ݃݉ sin

	ݔ cos 180
ൌ ૜, ૡ૟ m  

R 

௡௘௧∆ݐ ൌ ݉∆

45 െ ሺ10ሻሺ
ൌ  ݏ	0,87

ൌ   ܰߤ
slope is incr
ܰ ൌ ݋ܿ	݃݉
frictional fo
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7ሻ 
(5)

(3)

(3)

(3) 

(3)

(2)
[32]
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QUESTION 6 
 
6.1 6.1.1 Every particle in the universe attracts every other particle with a force 

which is directly proportional to the product of their masses and inversely 
proportional to the square of the distance between (their centres)  (2) 

 

௚ܨ 6.1.2 ൌ
ீ௠భ௠మ

௥మ
 

௚ܨ   ൌ
ሺ଺,଻ൈଵ଴షభభሻሺଽ଺ሻሺଵൈଵ଴భయሻ

ସ଴଴଴మ
 

ࢍࡲ   ൌ ૝, ૙૛ ൈ ૚૙ି૜ N  (4) 
 

 6.1.3 ܽ଺଻ ൌ
ி೒
௠

 

  ܽ଺଻ ൌ
ସ,଴ଶൈଵ଴షయ

ଽ଺
 coe 

૟ૠࢇ   ൌ ૝, ૚ૢ ൈ ૚૙ି૞ ms–2  
 
  OR 
 

  ܽ଺଻ ൌ
ீெ

௥మ
  

  ܽ଺଻ ൌ
ሺ଺,଻ൈଵ଴షభభሻሺଵൈଵ଴భయሻ

ସ଴଴଴మ
  

૟ૠࢇ   ൌ ૝, ૚ૢ ൈ ૚૙ି૞ ms–2 or Nkg–1  (3) 
 

 6.1.4 ܽ଺଻ ൌ
ீெ

௥మ
    

 

  ܽ௡௘௪ ൌ ீହெ

ሺଶ௥ሻమ
  

  ܽ௡௘௪ ൌ ହ

ସ

ீெ

௥మ
  

 
  

࢝ࢋ࢔ࢇ
૟ૠࢇ

ൌ ૚, ૛૞  OR 
૟ૠࢇ
࢝ࢋ࢔ࢇ

ൌ ૙, ૡ   

 
  OR  ࢝ࢋ࢔ࢇ: ૟ૠࢇ ൌ ૞: ૝ OR ࢇ૟ૠ: ࢝ࢋ࢔ࢇ ൌ ૝: ૞   (4) 
 
ܨ 6.2.1 6.2 ൌ   ݍܧ
ܨ   ൌ ሺ4,8 ൈ 10ହሻሺ25 ൈ 10ିଽሻ  
ࡲ   ൌ ૙, ૙૚૛ N  (3) 
 
 6.2.2 on Answer Booklet 
   
 
 
 
 
 
 
   
  Label plates (with + and –) 
  Direction  
  Parallel lines (ignore end effects) (3) 
     [19] 
  

+			+				+			+			+

‐				‐				‐				‐			 ‐

Plate	A	

Plate	B	
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Heading  
 y-axis title and unit  

 y-axis scale (plotted points > 
ଵ

ଶ
 graph paper, scale must be in sensible multiples)  

 plotted points (all 6 points plotted within half small block) 
 line of best fit (with a ruler)  (6) 
 
7.7 Power is inversely proportional to resistance  
 (or power is directly proportional to the inverse of resistance) 
 straight line graph or linear or constant gradient 
 line through the origin   (3) 
 

7.8 Gradient = 
∆	௬

∆	௫
  

 Gradient = 
௩௔௟௨௘௦	௙௥௢௠	௬–௔௫௜௦

௩௔௟௨௘௦	௙௥௢௠	௫–௔௫௜௦
                      (-1 if not shown on graph) 

 
 Gradient = 48 203,4   (allow 45790 – 50610) (4) 
 

7.9 P on y-axis, 
ଵ

ோ
 on x-axis means gradient is V2 

 V2 = 48 203, 4 coe 
 V = 219,6 V    (allow 214 – 225) (3) 
     [28] 
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QUESTION 9 
 
9.1 9.1.1 Photoelectric effect  (2) 
 
 9.1.2 UV light has a larger frequency than visible light 
  frequency of UV light greater than threshold frequency 
  UV can eject electrons 
 
  OR 
 
  UV light has a larger energy than visible light 
  energy of UV light greater than work function 
  UV can eject electrons  (3) 
 
9.2 9.2.1 Work function is the minimum amount of energy needed to emit an electron 

from the surface of a metal.  (2) 
 
 9.2.2 ଴ܹ ൌ ݄ ଴݂  
  3,36	 ൈ	10ିଵଽ ൌ 6,6	 ൈ 	10ିଷସ	 ଴݂  
૙ࢌ   ൌ ૞, ૙ૢ	 ൈ	૚૙૚૝ Hz (3) 
 
 9.2.3 ܿ ൌ  ߣ݂
  3 ൈ 10଼ ൌ ݂	400 ൈ 10ିଽ  
  ݂ ൌ 7,5 ൈ 10ଵସ Hz 
 
  ݄݂ ൌ ଴ܹ ൅   ௠௔௫	௄ܧ
  ሺ6,6 ൈ 10ିଷସሻሺ7,5 ൈ 10ଵସሻ ൌ 	3,36 ൈ 10ିଵଽ ൅   ௠௔௫	௄ܧ
࢞ࢇ࢓	ࡷࡱ   ൌ ૚, ૞ૢ ൈ ૚૙ି૚ૢ J  (4) 
     [14] 
 
     Total: 200 marks 
 
 


