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A crane uses a DC electric motor to lift a mass of 250 kg vertically from the
ground. After 18 seconds the mass is 20 metres off the ground with an upward
Velocity of 2 ms™!.

() Determine the average power required by the motor to perform this
lifting operation.
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Atruck with a total hauling power of 400 kW is used to deliver precast
panels 10 a construction site. The truck and tailer have a mass of
10 1onnes. and each panel has 2 mass of 7.5 toanes.

The truck is 1o climb a 100m long access road with a grade of 1 in 5
(11.3%). in 20 seconds, at constant velocity.

Caleulate the number of pasels the truck can carry. Show all working,
+ the mass of the timber battens and frctona roling resistance.)
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Twenty-five 40 kg boxes arc raised 6 m by a conveyor belt onto an aicralt.

©
‘This task is completed in 4 minutes.

Caleulate the average power required.
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(d)

A conveyor system has a mechanical efficiency of 85%, and is driven by a 2

DC motor with an efficiency of 60%.

How much power must be supplied to the motor to enable the conveyor to

produce 2kW of mechanical lift?
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A 4 tonne bus i stationary st the op of 2 40° slope.

() “The handbrake is eleased snd the bus rolls 700 meires to the bostom of
theslope.
Calculate the velocity of the bus in kmh at the bottom of the slope.
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A satelite orbiting Earh at & mean height of 170 km has an orbital speed of 3
27250 kan/h. I the weight of the sateliteis 5 KN, calculate its Kinetc energy.

(Note: g:=9.2 mis? at 170 kin above Earth's surface)
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‘The diagram shows a notched bar test. A hammer of mass 11 kg is released from
a height of 800 mm. The hammer strikes and fractures the steel specimen at the
bottom of the arc, and then continues jts swing to a height of 230 mm.

Starting position ;i Haummer
/ 800 mm

]

() Determine the energy lost by the hammer in fracturing the stecl
specimen. Assume there s no friction loss in the test machine.

Steel specimen
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An electric motor drives a winch to pull the 13 tonne boat in part (i) up 3
onto the trailer at & constant velocity of 0.7 m/s. The coefficient of
friction between the boat and the trailer is 0.3,

Caleulate the power required if the efficiency of the motor is 77%.
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A 1.3 tonne boat rests on a trailer inclined at 20° to the horizontal plane. The
coefficient of friction between the boat and the trailer is 0.3 and the winch cable
s parallel (o the trailer boat supports.
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A eavy vehicle is travelling on a level section of the highway at a constant
velocity of 90 km/h while experiencing a rsistance to motion of 18 .

Caleulate the power reqired to maintain this velocity.
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‘The diagram shows a drop hammer being used to drive & pile into the ground.

‘Which formula gives the height J required for the drop hammer to impact the pile at a
pre-determined velocity v?
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()  Aninterurban train has a mass of 400 tonnes and is capable of travelling at 120 kph. How
‘much kinetic energy does the train have at maximum speed?
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(b) If the train’s sixteen DC motors are capable of delivering 150 KW each. How long does it
take for the train to accelerate from rest to its maximum rate of acceleration?
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A suburban train weighing 400 tonnes has to climb 2 gradient of 1in 50 at 2 3
constant velocity of 60 km per hour.

1 the power required to overcome zolling resistance a this velocity is 450 kW,
calculaté the overall power needed to climb the gradient.
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