Forces & Dynamics 30 min Module 1
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Structural Question
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1 Calculate the tensions T;, 7> and T in the cables (solid lines) for the system shown in
Fig.1 below. The length of the beam is L and it weighs 800 N.
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(a) By considering the forces acting at point A, find the value of T, and T..
[4] [2.38kN, 3.11 kN]

(b) Hence, by considering the forces acting on the beam, find the value of T;.
21 [9.84 kN]
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1 Three blocks X, Y and Z each of mass 1.0 kg are suspended from a ceiling by pieces of light
string as shown in the diagram below.
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When the string connecting X and Y is cut, what is the acceleration of X at that instant?

A oms? B 10ms? [ 20ms? D 30ms?
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A block of weight W is resting at one end of a horizontal, uniform rigid beam of the same
weight. The other end of the beam is mounted on a wall and the length of the beam is L. A
rope from the wall is attached to the beam at a point of L/4 from the far end of the beam as
shown in Fig 2.1.

Which of the arrows A, B, C and D in Fig 2.1 show the direction of the force of the wall
acting on the beam? (The arrow vectors only show the directions but not their magnitudes.)
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3

A uniform rod of weight 10 N is freely hinged to a wall at X as shown in the diagram below.
The rod is supported at the other end by a cable perpendicular to the rod. The rod makes
an angle of 60° to the walll. If a load W of weight 18 N is suspended at the other end of the
rod, what is the tension in the cable?
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4 A man of 70 kg is sitting in a hot air balloon of mass 20 kg which is ascending vertically at a
constant velocity of 3.0 m s™'. Find the total net force acting on the man and hot air balloon.

A ON

B 270 N upwards

C 883 N upwards

D The reaction force between the man and the balloon has to be provided to solve the
problem.
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5 Which of the following systems of force cannot be in static equilibrium?





