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Yr 10 Science Quiz – Power and energy transformations
Name 


1.  A racecar with a mass of 650kg accelerates from 45km/hr to 152km/hr in 2.5 seconds.  Determine the power of the car. 

45/3.6 = 12.5m/s;
135/3.6 = 37.5m/s. 

ΔEk = ½ m(v2 – u2)

       = ½ 650 (37.52 – 12.52)  = 325 x (1406.25 – 156.25)  = 325 x 1250 = 406250J. 

P = w/t = 406250/2.5 = 162500W. 

2. A 270g object was moved along a rough surface by a force equal to four times its weight at a constant speed of 0.8m/s.  Find: 

a) the work done in 35 seconds. (hint: work done against friction is measured by the amount of force applied over distance). 

Fwt = mxg = 0.26 x 9.8 = 19.6N;  19.6 x 4 = 78.4N.

W = F x S = F x (v x t) = 78.4 x (0.8 x 35) = 78.4 x 28 = 2195.2J

b) the power being used. 

P = W/t = 2195.2/35 = 62.72 W. 

3. A 65kg tightrope walker is walking on a rope extending from the 12th storey of a skyscraper to the roof of a smaller building 200m away.  The height of one storey measures 2.8m.  The walker loses his balance and falls straight into the river that divides the two buildings.  Calculate his maximum velocity before his hits the water surface.

H = 12 x 2.8 = 33.6m

Ep = mgh = 65 x 9.8 x 33.6 = 21403.2J

Ep = Ek;  21403.2 = ½ mv2  

V2 = 21403.2/32.5 = 658.56 
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V = √658.56 =  25.66m/s

4. Tarzan with a mass of 75kg jumps from a tree that is 15m high while holding a rope and swings across the jungle floor and accidentally collides with Jane, sending her flying two meters in the air and hitting the floor unconscious, and reaches a maximum height of 4 meters above ground. What work was done on Jane?
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ΔEp = m x g x Δh

        = 75 x 9.8 x (15-4)

        = 8085J

