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Figurel

Five identical uniform rods are joined together to form the rigid framework ABCD shown
in Figure 1. Each rod has weight W and length 4a. The points A, B, C and D dl liein the
same plane.

The centre of mass of the framework is at the point G.

() Explain why G isthe midpoint of AC.

1
The framework is suspended from the ceiling by two vertical light inextensible strings.
One string is attached to the framework at A and the other string is attached to the
framework at B. The framework hangs freely in equilibrium with AB horizontal.
(b) Find
(i) thetension in the string attached at A,
(if) thetension in the string attached at B.
(4)
A particle of weight KW is now attached to the framework at D and a particle of weight
2kW is now attached to the framework at C. The framework remains in equilibrium with
AB horizontal and the strings vertical.
Either string will break if the tension in it exceeds 6W.
(c) Find the greatest possible value of k.
(4)
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2. A car movesin astraight line along a horizontal road. The car is modelled as a particle.

At time t seconds, wheret > 0, the speed of the car isv ms™
At the instant when t = O, the car passes through the point A with speed 2 ms™

The acceleration, a ms?, of the car is modelled by

4
a=——
2+v

in the direction of motion of the car.

(d) Use algebraic integration to show that v=+/87+16 -2
(6)

At the instant when the car passes through the point B, the speed of the car is4 ms™

(b) Use algebraic integration to find the distance AB.
(6)
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3. Alight inextensible string has length 8a. One end of the string is attached to a fixed
point A and the other end of the string is attached to a fixed point B, with A vertically
above B and 4B = 4a. A small ball of mass mis attached to a point P on the string,
where AP = 5a.

The string will break if the tension in it exceeds 3mg
2
By modelling the ball as a particle and assuming the string does not break,

(a) show that 9% <V? gﬂ%

(b) find the least possible time needed for the ball to make one complete revolution.

The ball moves in a horizontal circle with constant speed v, with both AP and BP taut.

(7)

()
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Figure 2

The uniform triangular lamina ABCDE is such that angle CEA =90°, CE =9a and

EA =6a.The point D lies on CE, with DE = 3a. The point B on CA is such that DB is
paralel to EA and DB = 4a. The triangular lamina is folded along the line DB to form the
folded lamina ABDECF, as shown in Figure 2.

The distance of the centre of mass of the triangular lamina from DC isd,
The distance of the centre of mass of the folded laminafrom DC isd,

(a) Explainwhy d, =d,
(1)

The folded lamina is freely suspended from B and hangs in equilibrium with BA inclined
at an angle « to the downward vertical through B.

(b) Find, to the nearest degree, the size of angle «.
(9)
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