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The Open University of Sri Lanka

Foundation Course in Science
Final Examination 2006/2007
MAF 1302/MAE 1302 - Applied Mathematics — Paper 11

Duration :- 3 hours

Date :- 28.10.2006 Time:- 9.30 a.m. — 12.30 p.m,

Answer FIVE questions only.

01,

03.

. A smooth horizonial rail is fixed at a height of 3 m above horizontal playground whos

The brakes of a train, which is travelling at 108 kmh™" are applied as tlu. train passes th
point A, The brakes produce a constant retardation of magnitude 3/ ms” ? until the Qpeed'o
the train is reduced to 36 kmh . The train travels at this speed for 4 distance and is the
uniformly accelerated at f ms™ untll it until reaches speed of 108 kmh*' as it passes point]
The time taken by the frain in travelling from A to B, a distance of 4 km is 4 mmute
Sketch the speed-time graph for this motion and hence calculate

(a) the value of f.

(b) the distance traveled at 36 kmh™'.

surface is rough. A straight uniform pole AB, of mass 20 kg and length 6 m, 15 placed
rest at a point C on the rail with the end A on the playground. The vertical plane containi
the pole is at right angles to the rail, The distance AC i3 5 m and the pole rests in limitin
cquilibrium (sce diagram). :

Calculate

(i) the magnitude of the force exerted by the rail on
the pole, giving your answer to the nearest N;

(i1) the coefficient of friction between the pole and
the playground, giving your answer to 2 dectmal
places;

(iii) the magnitude of the force exerted by the
playground on the pole, glvmg your answer to
the nearest N.

A rectangle ABCD has sides AB = 3a, BC = 4a. Force of magnitude 7/, 61, 10, 13} an
15W act along the lines B4, BC, DC, DA and AC respectively in the directions indicated b
the order of the letters. Find the resultant of this system in magnitude and direction and t!
distance from A at which its line of action cuts AD.

An extra force P is now added at D so that the system of forces reduces to a couple. Fin
the value of P and the magnitude of the resulting couple.
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04. A car, of mass M kilograms, is pulling a trailer, of mass AM kilograms, along a straighf:-

0s5.

" 06.

the value of A

horizontal road. The tow-bar connecting the car and the trailer is horizontal and of
negligible mass. The resistive forces acting on the car and trailer are constant and of
magnitude 300 N and 200 N respectively. At the instant when the car has an acceleration of
magnitude 0.3 ms™, the tractive force has magnitude 2000 N, -

Show that M{A + 1) = 5000

Given that the tension in the tow-bar is 500 N at this same instant, find the value of M and

The diagram shows a vertical section ABCD of a
block of wood fixed on a horizontal plane. A5 is
horizontal and BC is inclined at an angle & to the 4
horizontal where sin &= 4/5. Particles P and @, of
mass m and 5m respectively, are placed on .48 and
RC and joined together by.a light inextensible
string passing over a smooth pulley at B. The
particles are then. released from rest. Find,
assuming that /7 does not reach B and @ does not
reach C, the acceleration of the particles and the
tension in the string when

(1) 4B and BC are smooth,
(b) 48 and BC are both equally rough, the coefficient of friction being 1/3.

Find, for the sccond case, the loss of energy due to friction after both paiticles have moved -,
a distance d. 7

A polf ball is driven from a point 4 with a velocity
which is of magnitude 28 ms™ and at an angle of
clevation of 30° The ball moves freely under gravity.
On its downward flight, the ball hits a vertical wall, at
a point B, which is 8.4 m above the level of A4, as
shown in the diagram.

Calculate
{a) the greatest height achieved by the ball above the level of A

(b) the time taken by the ball to reach £ from 4. By using the principle of conservation of -
energy, or otherwise,

(c) find the speed, in ms™ to 1 decimal place, with which the ball strikes the wall.
(Use g = 9.8 ms™)
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07.

08.

The diagram shows a uniform rod 4B of weight IV resting at an angle @ to the horizontal
with its lower end in contact with a smooth vertical wall which is perpendicular to the,
vertical plane containing the rod. The rod passes under a peg C and over a peg D. both pegs
being fixed, smooth, horizontal and parallel to the wall. A weight 2/ is suspended from B,
AC=DB =g and CD = 2a. Find the reactions at C and D and show that cos*82> .

Four equal uniform rods 48, BC, CD and DA are freely joined togcther so as to form a
square .4BCD, and the system hangs from the point 4, the square form being maintained by
an inextensible string connecting the middle points of A8 and BC. If W is the weight of
each rod,

(i) Find the reactions on the rod BC at the joints B and C.

(ii) Show that the tension in the connecting string is 41,
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