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1. (5 points) Helicopters equipped with “bambi” buckets are used for combating wild fires. As shown

in the picture, the collapsible bucket is suspended approxmately 10m below the hellcopter w1th

cables or ropes. The bucket is dipped into a S
pond or lake to fill and the water is transported e

to where the valve at the bottom of the bucket
is opened for rapid discharge to douse a flame.

A bambi bucket, capacity 2500 litres, is used to
pick up fresh water (p = 1000 kg/m?®) from a lake.
The empty weight of the bucket is 138 kg. The
bucket is suspended by six (6) cables. A colleague
suggested to you that any of the four materials
below can be used, as long as the diameter of each

cable is 2 mm and more.

Is this assumption valid, i.e. can cables made of
one or more of the materials fail? Show your steps.

Material Young’s Modulus, Gpa Elastic Strain at failure, €,
Alioy Steel 210 6.33 (10%)
Kevlar 149, Aramid 186 1.828 (10?)
Nylon fiber 3.9 1.58 (10™)
Hemp 32 9.375 (10%?)

2. (5 points) A parachute is under design. A 1/60 scale model is measured to have a drag of
2001.6N when held stationary in water at 20°C (p = 998 kg/m®; y = 1 mPa.s) flowing at 4.2

m/s in a water tunnel.

Estimate the terminal velocity and the total mass of the prototype (the parachute and the
ballast attached) in air (p = 1.112 kg/m®; u = 17.58 pPa.s). Show all derivations.

Hint: Force of gravity on a mass falling vertically equals the resisting force at a steady

speed.
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