Year 10 Revision – Physics. 

1.  A boulder has a weight of 54880N.  Determine its mass.

Fw = m × g  ( m = Fw /g  =  54880 / 9.8 
     = 5600kg. 

2.  As a rocket takes off to the sky, it’s speed increases.  Explain why.

F = m × a;  Newton second law states that acceleration of an object is directly proportional and in the same direction as the applied force, and inversely proportional to its mass. Therefore, as the rocket takes off to the sky, it is burning fuel. That means its mass is decreasing by the second, and naturally, its acceleration will increase since it is inversely proportional to its mass.
3.  What force is needed to accelerate a 2500kg car 3.5ms-2 ?

F =  m × a 
   =  2500 × 3.5 = 8750N.
4.  Determine the weight of a person with a mass 80kg when standing on a planet ¼ the gravitational force of earth.  

Fw = m × g
= 80 × 9.8   = 196N.
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5.  A 12-tonne train departs the station and reaches a maximum velocity of 32ms-1 in 15 seconds, calculate the power of the train. 

P = (E  =   ½ mv2 – mu2  =  ½ m(v2 – u2)  =   ½ (12000) (322 - 02 )  =  409600W
       T                    T                       T 
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6.  A 180kg motorbike accelerates from 54km/h to 90km/h in 4 seconds over a distance of 20m.  Calculate its:

a) acceleration.

90k/h  ( 3.6 = 
 25ms-1


54k/h ( 3.6 = 15ms-1.

a = v – u    = 25 – 15   =  10     =  2.5ms-2 
         t
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b) work done by the bike.

w = m × a × s  
= 180 × 2.5 × 20  

= 9000J.  
7. A bus traveling at 144km/h accelerates at 3.4m/s2 over a distance of 0.5km.  find its final velocity.     u= 144 ( 3.6 = 40ms-1;  s = 500m.
V2 = u2 + 2as =   402 + (2×3.4×500) =  1600 + 3400 = 5000 (  v = 70.7ms-1. 
8.  A 15kg bike is cruising at 36km/h comes to a halt up a hill.  What is the height of the bike above road surface given the rider weighs 588N?  

V = 36 ( 3.6 = 10ms-1 ;
F = mg  (m = F/g = 588/9.8 = 60kg.; 
Ek = ½ mv2 =  ½ × 75× 102 = 3750J.
3750 = mgh 
( h = 3750 /( 75 × 9.8) = 5.1m.
9.  A bus travels 1800m in 5 seconds against a frictional resistance of 5000N.  what power is the bus developing? 

P = W  =    FS  =  5000 × 1800  =  1800kW.
       T          T                5

10.  If it takes 1600joules for a forklift to lift a box a distance of 8m, determine the weight of the box.   

w = mgh ( 1600 = mg8  (mg = 1600/8 = 200N. 
11.  A truck of mass 5 tonnes produces 612.5 kW of power in 5 seconds as it reaches a maximum speed of 35m/s from rest.
a)  calculate its kinetic energy.  
Ek = ½ mv2 =  ½ × 5000 × 352 = 3,062,500J.

b)  calculate the work it is doing.
P = w     (  w = P× t = 612500 × 5 = 3062500J.
       T
c)  if the truck doubles its velocity predict the amount of work it’s doing.
Because the velocity is squared, doubling the velocity will result in quadrupling the energy. 
12.  What is the gain in kinetic energy of a 80g apple if it falls from rest for 2.5 seconds?
a = v – u   =  v – 0   ( v = 24.5ms-1
        t             2.5
Ek = ½ mv2 =  ½ × 0.08  × 24.52 = 24J.

13.  A TV of mass 25kg is dropped from a window.  How high is the window if the velocity of the TV upon striking the ground is 20m/s?
Ek =Ep   (  ½ mv2 = mgh   (    ½ × 25 × 202  = 25 × 9.8 ×  h   

 h = 25× 202 .
   =  20.41m
       25× 9.8× 2
14.  A pigeon is flying in a straight line 30m above ground at 65m/s towards its nest drops a 5g worm.  

a)  What is the kinetic energy of the worm the moment it is dropped? 

Ek = ½ mv2 =  ½ × 0.005 × 652 = 10.6J.

b) What is the total energy of the worm when first dropped? 

Ep = mgh = 0.005 × 9.8 × 30 = 1.47J.

ET = Ek  +  Ep    =  10.6 + 1.47 = 12.07J
c)  What maximum velocity did the worm achieve just before hitting the ground? 

Ep = Ek = ½ mv2    (  1.47 = ½  0.005 × v2  ( v2   =    1.47     = 588 ( v = 24.2ms-1






             0.005(2
15.  A 15kg bike is freewheeling along a road at 25m/s and begins to climb a hill.  

a)  Determine its potential energy.

Ep =Ek = ½ mv2 =  ½ × 15 × 252 = 4687.5J.

b)  to what vertical height would it have climbed?

4687.5 = mgh    ( h =  4687.5      =  31.9m.
 


  15 × 9.8
16.  An antenna fell from the skyscraper from a height of 185m.  How long does it take before it hits the ground? 

a = 9.8ms-2 

t2 = 2s/a   (   t2 = (2×185)/9.8 = 37.76; t = 6.14s. 

17.  An astronaut travels to Neptune where acceleration due to gravity is 15.6ms-2.  she jumps from the shuttle and hit the surface of the planet.  What is the height of the platform given she takes 9.7 seconds to hit the surface?
a = 15.6ms-2 

t2 = 2s/a ;
9.72 =   2 s

15.6

2s = 15.6 × 94.1 = 1468
( s = 1468 ( 2 =734m. 
18.  An 1100N lifting force is applied to a sofa with a weight of 700N.  What is the acceleration of the sofa?
Net force = 1100 – 700 = 400N upwards.
Fw = mg;  
m = Fw  =  700  =  71.4kg.
                                  g       9.8
F = m × a  



400 = 71.4 × a
a = 400 / 71.4 = 5.6ms-2 
