Motion and Forces in a Gravitational Field: Set3

Solution

When he is facing due south. The velocity of the hammer is the tangent to the circle at
any point on the circle. When he is facing due south the tangent is a horizontal line
westerly (assuming that the hammer thrower is rotating clockwise N to S).

It allows him to run the curve at high speed, by leaning he uses the frictional force to
provide the centripetal force.
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Centripetal force = T sin 6 = 691xsin 38.7° = 432N
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Yes, acceleration is defined as changing velocity — in circular motion although speed may
be constant the velocity is changing because the direction is constantly changing so the
car is accelerating.
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Motion and Forces in a Gravitational Field: Set3

Set | Problem | Solution
v 47.7ms™ 1’
R (R
a=1.90x10*ms”
12¢ a=F/m =8.2 x 10°N/98x10"*%kg = 8.37x10" m s
v=+ar=+837x 10"ms ! x 0.12m= 3169 ms~!
v 3169ms!
S 2mr 2mx 012
f=42kHz (17.7 kHz)
13a Arrow towards the centre
- 12
13b _mv? _ 17x10 2Tkgx78x10%ms” ! =259 % 107N
r 200 m
13c Graph should show that F increases with v*, so when v changes from 5 to 10, F increases
by a factor of 4.
13d Distance travelled = number laps x rd = 440,000 x 7 x 400 m
=5.53 x 10°m
13e In 2.5s vertical displacement s= % at* =15 x-9.8 m s x2.5s > =-30.6m
it would drop 30.6 m
13f Magnets to repel protons upwards




