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QUESTION 1

A system of four forces acting on a body is shown in Figure 1. Using the algebraic
method, find the resultant force and its direction.

p g
120N
200N
O
X 54° 30° X
60°
40°
100N
50N
b 4
FIGURE 1

[13]




MECHANICS 1 CHM1111 -3-

QUESTION 2

The sketch shows a lever ABC hinged at C with three cables attached which
pull on it with forces of 50 N, 200 N and P in the directions shown. AB is 400
mm and BC is 1,2 m. The lever ABC has a weight of 30 N. Calculate the
magnitude of force P so that the lever will be in static equilibrium and then
determine the magnitude and direction of the reaction at the hinge.
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QUESTION 3

A uniform beam that is 3,6m long is loaded as shown below. The mass of the beam is 300kg.

Calculate the reactions of the supports.
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Figure 3
[10]
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QUESTION 4

Determine the position of the centre of gravity of the composite object shown.
Use the axis directions as they appear on the drawing and use corner P as your
reference. All dimensions are in mm.

Figure 4
[14]

QUESTION S

Find the force needed to start the 200 N weight moving to the right, if the
coefficient of friction on all friction surfaces is 0,35.
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QUESTION 6

A Ferrari owner is driving his car along the N1 from Bloemfontein to Johannesburg. He spots
a traffic officer while his car was cruising at 150km/h. He applies brakes over a distance of
160m, and the speed drops to 90km/h.

6.1 What is his acceleration (assuming that it is constant)? (5)

6.2  How long does it take him to slow down? 2)

6:3 If he continues to slow down with the acceleration in 6.1, how long will it take him to
come to a complete halt? 2)

6.4 What distance would you cover in 6.37 (2)

6.5 Assuming that his initial speed was halved (75km/h), would it take him half the time
to a complete halt? 3)

[14]
QUESTION 7

The front and back wheels of a racing car have effective diameters of 600 mm and 720 mm
respectively. The car moves with uniform acceleration from 180 km/h to 252 km/h over a
distance of 500 m. Calculate:

7.1 the linear acceleration of the racing car and the angular acceleration

of each wheel set. )
7.2 the number of revolutions completed by each set of wheels during
acceleration. ®)
e the final angular velocity, in rad/s and r/min, respectively, of each wheel set.(4)
[20]
QUESTION 8

A truck of mass 3 tonnes accelerates uniformly from rest to 72 km/h in 30
seconds down an incline of 1 in 120. The tractive resistance is constant at 400
N. Use the principle of conservation of energy to calculate the tractive effort
required from the engine.

[6]
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