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L}rieﬂy explain the terms stress and strain when an external force subjected to an

Jastic material.

tind the stress on a bone (1 cm in radius and 50 cm long) that supports a mass of
100 k. Find the strain on the bone if it is compressed 0.15 mm by this weight. Find

he proportionality constant k for this bone.
Define moment of a force.

Figure 1 is a diagram of a human arm lifting an object. The lower arm is horizontal
and its centre of gravity is 0.150 m from the elbow joint. The weight of the lower
arm is 18 N. The biceps muscle exerts a vertical force F on the arm. The horizontal
distance between the elbow joint and the point of the attachment of the muscle to the
lower arm bone is 0.040 m. The weight of the c;ﬁject held in the hand is 30 N and its

centre of gravity is 0.460 m from the elbow joint. The arm is In equi}ibrium.
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Calculate the total clockwise moment about the

As the lower arm is moved away from the body,

muscle acts an angle 0 to the vertical as show

horizontal and in equilibrium. Determine

L. the anticlockwise moment about the elbow joint and

ii. the magnitude of the force F.

Differentiate between streamline flow from turbulent flow in fluid mechanics.

Obtain Poiseuillie’s equation for a viscous

radius 1 and length L. State clearly the assumptions that you made in the derival

the equation.

If a spherical bob of radius a and density o

p through the same fluid of viscosity 77 an

velocity vy is given by

fluid flowing through a narrow
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elbow joint shown in Figure 1.

the force F excerted by the bi

n in Figure 2. The lower am e

b

is allowed to move at a vell

d density p show that the tem
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A steel bob of radius 6 mm is freely falling in @ transparent vessel of glycer

densities of steel and glycerin are 2500 kgm’

viscosity of glycerin is 0.83 Nsm >, calculate the terminal velocity

> and 1320 kgm’3 respectively.

of the bob.



