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Practice Questions 
1. [Basic Level] A 200 kg car travels at 12.0 m/s. Calculate the kinetic energy of the car. [2]








2. [Basic Level] A 200 g ball travels at 12.0 m/s. Calculate the kinetic energy of the ball. [2]






3. [Basic Level] A 800 g ball is thrown vertically upwards at a speed of 2.00 m/s. Take g as 10.0N/kg. 
 a) Calculate the kinetic energy of the ball. [2]



b) Neglecting air resistance, determine the highest height the ball would reach. [2]





c) If air resistance is included, how does it affect the answer for part b? [1]





4. [Basic Level] A 20.0 kg bag is dropped from rest from a height of 2.00m. Assume g = 10.0 N/kg. Neglect work done against air resistance. 

a) Determine the loss in GPE. [2]



b) Hence , determine the speed of the bag after dropping 2.00 m . [2]




c) If air resistance is included, how would the actual speed differ from part b) ?  [1]



d) [Level 2] Neglecting air resistance, draw the speed time graph of the bag. Hence determine the time taken for the bag to drop 2.00m . [2]
 











5. A car accelerates along a straight road. The speed of the car is as shown. The road has gradual variation in height. 










The variation of the height of the car and its speed is as shown. 



	Time / s
	0.00
	0.10
	0.20
	0.30
	0.40
	0.50

	Speed / m/s
	0.00
	2.80
	5.60
	8.40
	11.20
	10.00

	Height H / m
	0.16
	0.20
	0.22
	0.20
	0.18
	0.12


a) [Basic Level ] At what time does the car have the highest GPE ? [1]


b) [Basic Level ] At what time does the car have the highest KE ? [1]


c) [Level 2] At which time interval does the car consume the most amount of energy (from petrol combustion)? Justify your answer. [2]
6. A box A, of 4.00 kg is dropped from rest onto a balance. This causes another box B, 2.00 kg to fly upwards.








Assume that after the impact, box A is at rest. Assume energy loss to the environment as heat and sound to be negligible. Assume both box is traveling up and down vertically. Take g as 10.0N/kg.

a) [Basic Level ] Calculate the initial speed of box B as it leaves the balance. [2] 




b) [Basic Level ] Calculate the maximum height that Box B would reach. [2]


7. A ball, initially at rest at position A, rolls down a smooth slope, and then up the same slope. 









a) [Basic Level ] Explain why the ball cannot reach position E. [2]



b) [Basic Level ] At which point is the ball traveling fastest ? [1]


c) [Basic Level ] At which point, besides A,  would the ball be stationary instantaneously ? [1]


d) [ Level 2 ] Express the ratio Kinetic Energy of ball at B to the Kinetic Energy of ball at C. [1]
 

e) [Basic Level ] In actual case, energy is used to do work against friction. What happens to this energy “lost” ? [1]



8. A 100 g ball thrown vertically up into the sky has the velocity variation as shown. Neglect air resistance. 

Fill in all the empty cells in the table. [Basic Level ]


	Time/s
	Velocity / m/s
	KE / J
	GPE / J
	

	0.00
	20.0
	
	0.00
	[Basic Level]

	0.10
	19.0
	
	
	[Basic Level]

	0.20
	18.0
	
	
	[Basic Level]

	0.30
	17.0
	
	
	[Basic Level]

	0.40
	16.0
	
	
	[Basic Level]

	0.50
	15.0
	
	
	[Basic Level]

	
	0.00
	
	
	[Level 2]


9. Which ball has the greatest Kinetic energy ? Show your working. [Basic Level ]  [1]
















10. A 200 g ball is sliding down a frictionless slope. If the ball descends 30.0 cm vertically, calculate the final speed of the ball. The initial speed of the ball is 2.00 m/s.  [Basic Level ]



















11. A 200 g ball is sliding up a frictionless slope. If the ball ascends 30.0 cm vertically, calculate the final speed of the ball. The initial speed of the ball is 3.00 m/s. [Basic Level ]
12. For 3.00 s, the fan consumes 2000 J of electrical energy. It has an output kinetic energy of 1500 J and X J of output heat energy , in the same 3.00 s. 









a) Calculate X. [1] [Basic Level ]

b) Which output energy is useful energy and which output energy is wasted energy ? [1] [Basic Level ]


c) Calculate the efficiency of the fan . [1] [Basic Level ]


d) Calculate the input power for the fan . [2] [Basic Level ]
13. A heavy pendulum bob is released from rest. The heavy bob knocks a light bob of another pendulum. Assume that the heavy bob becomes stationary after the impact. Assume 10.0 % of energy is lost upon impact Take g as 10 N/kg. Mass of heavy bob = 20.0 g. Mass of light bulb = 5.00 g. 
















a) . Calculate the maximum height that the light bob would rise.[3] [Basic Level ]
















b) What happens to the 10 % energy “lost” ? [1] [Basic Level ]
Get your solutions from Mr Gui (. 
Notes :

1. Kinetic Energy is associated with the movement of an object. 

K E =  ½  m v 2

Example :   432 J = ½  x 6.00 kg x [12.0 m/s] x [12.0 m/s]



2. Gravitational Potential Energy is associated with the vertical height of an object.

GPE = m g h 

Example :   48.0 J = 6.00 kg x [10.0 m/s2] x [0.80 m]



3. When a ball is going up a slope , neglecting friction and air-resistance,
Loss in KE = Gain in GPE 



4. When a ball is falling down a slope , neglecting friction and air-resistance,
Loss in GPE = Gain in KE 


5. Principle of Conservation of Energy (PCE):

Total energy in a closed system remains constant; energy cannot be loss or created. Energy can be transformed from one form to another.


6. Example of PCE : A ball thrown up the sky 
Loss in KE = Gain in GPE + Work done against Air resistance (heat gain by air)


7. Example of PCE : An electric fan 

Input Electrical Energy 500 J 
= Output Kinetic (useful) Energy 400 J  + Output Heat (wasted) Energy 100 J


8. Remember : 
SI Unit for Energy is J ; SI Unit for Work done is J ; SI Unit for Power is W or J/s


9. Power = Work done / time 
Example : 
A fan consume 100 J of energy in 5 s. Calculate the power input of the fan. 
Power = Work done / time 
20.0 W = 100 J / 5.00 s
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SOLUTION :
1. KE = ½  m v2 = 0.5 x 200 kg x 12 m/s x 12 m/s  = 144 00 J

2. KE = ½  m v2 = 0.5 x 0.2 kg  x 12 m/s x12m/s  = 14.4 J

3. a) KE = ½  m v2 = 0.5 x 0.8 kg x 2 m/s x 2 m/s = 1.60 J
b) KE Losss = GPE gain 
1.6 J = m g h  = 0.8 (10) H 
H = 0.20 m
c) H would be less than 0.20 m. 
since KE loss = GPE gain + work done against air rsistance
4. a) MGH = 20 (10)(2) = 400 J
b) loss in GPE = gain in KE 
400J = ½ (20) V2 
V= 6.32 m/s
c) actual speed will be less than 6.32 m/s 
since Loss in GPE = gain in KE + work done against air resistance
d) 










area = ½ (t) (6.32) = distance = 2 m
t = 0.632 s
5. a) 0.20 s
b) 0.40 s
c) 0 to 0.10 s.  Greatest gain in KE plus GPE. 


6. a) loss in GPE(A) = gain in KE (B)
mgh (A) = ½ m v2 (B)
4(10) (0.3) = ½ (2)(V2)
V = 3.46 m/s
b) loss in KE (A) = gain in GPE(A) 
½ (2) (3.46)2 = (2)(10) H
H = 0.600 m
7. a) Total KE and GPE of ball must be conserved and remains constant. The GPE+KE of ball at position E is greater than the GPE + KE at position A, so ball cannot reach E without external energy given to the ball. 
b) C    c)  D  d) 4/5  e) heat in the surface of slope and ball

	Time/s
	Velocity / m/s
	KE / J
	GPE / J
	

	0.00
	20.0
	20.0
	0.00
	[Basic Level]

	0.10
	19.0
	18.1
	1.9
	[Basic Level]

	0.20
	18.0
	16.2
	3.8
	[Basic Level]

	0.30
	17.0
	14.5
	5.5
	[Basic Level]

	0.40
	16.0
	12.8
	7.2
	[Basic Level]

	0.50
	15.0
	11.3
	8.7
	[Basic Level]

	2.00
	0.00
	0
	20.0
	[Level 2]


8. KE (A ) = ½ m v 2 = ½ (3)(2)(2) = 6 J
KE (B) =½ m v 2 = ½ (2)(3)(3) = 9 J
KE (C) =½ m v 2 = ½ (1)(6)(6) = 18 J

9. Loss in GPE = gain in KE 
MGH = ½ m V22  -  ½ m V12
(0.2)(10) (0.3) = ½ (0.2)( V2 2) - ½ (0.2)( 2 2)
V2 = 3.16 m/s


10. Loss in KE = gain in GPE 
 ½ m V12  -  ½ m V22  = MGH
½( 0.2)(3)(3) – ½ (0.2)( V2 2) = 0.2(10)(0.3)
V2  = 1.73 m/s


11. a) 2000 – 1500 = 500 J
b) KE
c) 1500 / 2000      x 100 % = 75 %
d) Power = energy / time 
2000 J / 3s = 667 W

12. a) 90% loss in GPE (heavy bob) = gain in GPE (light bob)
0.90 (0.02) (10) (0.04) = (0.005) (10) (H)
H = -.144 m = 14.4 cm
b) heat and sound energy 

answers provided by Mr Gui Eng Hong . mostly correct. (
H





2.00 m





0.50 m





A





B





D





E





C





30.0 cm





B





A





3 kg





2 kg





1 kg





2 m/s





3 m/s





6 m/s





A





B





C





30.0 cm





2.00 m/s





V2





V2





3.00 m/s





30.0 cm





FAN





Electrical Input energy





Output Kinetic Energy 





Heat Energy





12.0 m/s





12.0 m/s





Pendulum supports 





4.00 cm





H cm





P1





P1





V / m/s





6.32





0





0





t





Time /s 
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