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The Open University of Sri Lanka

Foundation Course in Science — Level 01

Final Examination 2014/2015

MAF 1302/MAE 1302 — Applied Mathematics Paper I
Duration: - One and half Hours.

Date :- 18-11-2015 Time :- 1.30p.m — 3.00p.m

Answer All Questions.

For each question there are Four suggested answers labeled (a), (b), (¢) and (d). When you

have selected your answer to a question, draw a cross (x) on the letter for the answer you

have chosen in the Separate Answer Sheet provided.
Mark only one answer for each question on the separate answer sheet.

Where necessary do all computations on the question paper.
When you have finished answering, please attach your answer sheet at the top of this question
paper. Only the answers marked on the Answer Sheet will be considered for evaluation.

Take g =10ms™ unless otherwise stated.

(1) Forces of magnitude 3, 1, 2, 3, 2 and 1 N act along the sides AB,BC,CD,ED,EF and AF
respectively of a regular hexagon of side 2a m in the directions indicated by the letters.

3, D
, 2
F c
) 1
A % B

Horizontal component of the system of forces is equal to
()4 N b)2 N (©)3N (d) 23N

(2) In question No (1), vertical component of the system of forces is equal to

()3 N (b)23 N (©)3J3N (d) 43N

(3) In question No (1), resultant force of the system of forces is equal to

@ 3N (b) V19N ©) 33N d) 243 N



(4) In question No (1), resultant force makes an acute angle with AB of

(@) 30° (b) 60° () 45° (d) tan™ (*/—% )

(5) In question No (1), resultant cuts the AB at a point Q. Then AQ is equal to

(2) 2a m (b) j—z‘{ m (c)am () -;’-m

(6) A point A on a sphere with weight 2WN and radius a rest in contact with a smooth

vertical wall and is supported by a string of length @ joining a point B on the sphere to a
point C on the wall.

Correct force diagram is

@ ¢ )
\ T
T
G »R
A A
2W
© (@

s}
LaF AN

(7) In question NO (6), the angle o between BC and the vertical is equal to
(a) 30° (b) 45° (c) 60° (d) 90°

(8) In question No (6) R is equal to

w 2W /4
@ 7N ®) N (33N @3 N



(9) In question No (6) T is equal to

oW - 4w NE/2
@ 5N (b) 23 N © N @5 N

(10) The resultant of two forces of magnitude PN and QN acting at angle 6 is 13N.

P+Q=15 and PO =56 ;I jkely value of P is
() 10N (b)5N (c)8N doN

(11) In question No (10) Q is equal to
(a)7N b)11 N () 10N (dIN

(12) In question No (10) 8 is equal to
(a)60° (b) 90° (c) 120° (d) 45°

(13) A particle rests in limiting equilibrium on a rough plane inclined at 60° to horizontal.

Then the angle of friction 4 is equal to
(a) 30° (b) 45° (c) 60° (d) 78

(14) Consider the following three statements.
(1) Three forces acting along the sides of a triangle should be in equilibrium
(ii) three forces in equilibrium must be concurrent ,
(ii1) The angle of friction is the angle between the frictional force and the normal reaction.

(a) Only (i) is true (b) Only (ii) is true
(c) Only (iii) is true (d) None of the above is true

(15) A train takes 5 minutes to cover a distance of 3km between two stations P and Q.Starting
from rest at P it accelerates at a constant rate to a speed of 40 km/h and maintains this
speed until it is brought uniformly to rest at Q. If the train takes three times as long to
decelerate as it does to accelerate.

(a) Vikmh™ (b) Vikmh™
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ol ol t



(16) In question (15), the time taken to travel with acceleration is
(a) 10s (b) 20s (c) 15s (d) 30s

(17) In question (15), the time taken to travel at constant speed is
(a) 240s (b) 200s (c) 208s (d) 220s

(18) In question (15), the acceleration of the train is

8 9 18 20
(a > ms (b) 57 ms (©) > ms (d) > ms
(19) In question (15), the deceleration of the train is
(a lg(i—ms"z () %ms"2 (©) %ms‘2 (d) %ms"2

(20) In question (15), the displacement covered by acceleration is
250 200 245 180

(21) In question (15), the displacement covered by constant speed is

@ 80;)0 . ) 70300 . © 60300 . o) 40300 "
(22) In question (15), the average speed of the train is

(a) Sms™ (b) 10ms™ (©) 15ms™ (d) 20ms™

(23) A girl is riding a horse along a straight road at 40km/h. A second rider is moving 30km/h
along a perpendicular straight road. The velocity of the second rider relative to the

first is
(a) 40kmh™ (b) 20kmh™ (3) 30kmh™ (d) 50kmh™

(24) The pully in the diagram is smooth and light. The masses of A and B are 5kg and 10kg.
The accelerations of the particles are

(@) & ms™ () 28 s (c) 48 s (d) 58 s
3 3 3 3
A
(25) In question (24) Tension of the stfing is B
2
@) %EN ®) -1—‘;511\1 © 3-0351\/ d) —(;—‘O’-N



(26) A car of mass 1000kg is moving with constant speed at 72km/h against a resistant of

500N, on a plane inclined at 30" to the horizontal. The power exerted by the caris (take
g=10ms™)
(a) 100kW (b) 200kW (c) 110kW (d) 310kW

(27) A ball is moving with a velocity 10ms™ impinges on a smooth fixed plane in a direction
perpendicular to the plane. If the coefficient of restitution is % the rebound velocity of
the ball after impact is

(2) 10ms™ (b) 15ms™ (c) 20ms™ (d) 5ms’

(28) Let A and B be points with position vectors g = 2i=5j-3k and b=3i+ -k

respectively. The magnitude of the vector (2g -b ) is

(a) /386 (b) ~/300 (c) V125 (d) /350

(29) In question (28) a.2b is equal to
(a) 2 (b) 4 (c) 8 (d) 10

(30) In question (28) 2ax b is equal to
(@ 7i-8j-11k (b) 8i—-7j+17k (c) 161 —-14j+34k (d) 3i+5/+3k
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