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Foundation Course in Science

Final Examination 2009/2010 :
MAF 1302/ MAE 1302 — Applied Mathematics — Paper I

Duration: 1% Hours

‘Date : 19-12-2009 . Time : 1.30 pm — 3.00 pm
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 éomputations 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. A o '

Take g = 10ms™ unless otherwise stated. 7

Make use of the figure for questions 1,2 and 3.
-ABCDEF is a regular hexagon, A8 = aand BC=p.

E - D

(@) a—b () a+h (© a+2b @ 2a-b
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N
5|
S

(a) a+2b '(b) 2a (c) 2 ' (d) 2a+2b

w
S
S

(@) a—b ®) b-a () a-2b (d) b+2a

A and B are the points with position -vebtors a=2{+3j+k and b=7-2j+3k.

~ Make use of this vectors a and } for questions 4,5,6,7 and 8.

4. The magnitude of 2a-5

@10 (b) V70 @3 (d) V74
5. a2b=

(@) 4 (b) —4 @2 (d) 2
6. 2axb= '

(@) 22i-10j-14k  (b) 20i-10j+k  (c) i+14;+22k  (d) 3i-j+k

™

Angle between vector a and vector 5

(a) tan™ (~%) | (b) tan™ (%) (cj tan”

.8.' Direction cosines of a+5 is

—

)

L2

@ (-}

@) 3 1 4 ) -3 1 4
@2 L4 @3 L

9. The resultant of two forces equal magnitude F when acting at angle 8 is . 8 is
equal to

(a) 30 (b) 60 ‘ (c) 90 (d) 120
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10. Question No 9, the resultant make angle are of the force is equal to

(a) 26 ®) ¢ OFA @ 9

11. The vertical component of a force inclined at 30 to the horizontal is 50N . The
horizontal component of this force is

(a) 50+/3N (b) 50N (c) 502N d) 51N

12. A rigid body is at equilibrium under the actions of three forces. What is the what is
the incorrect statement about if ?

(a) three forces are concurrent
(b) three forces can be parallel.
(c) three forces are not concurrent

(d) three forces can be represented by three sides of triangle.

. 2N
13. Forces act as shown.in diagram round the. D , C
sides of a square ABCD sides of 2a.The resultant
force cut AB atapoint P. N AL ' ! en
(a) P ison AB produced and AP =4a |
(b) P bisects AB Ay B

(c) P ison BA produced and AP=24 -
(d) P ison BA produced and AP=a

14, The resultant moment of a set of coplanar forces about each of two axes through
points 4 and B is zero. The set of forces reduce to

(2) couple
. (b) equilibrium
(c) a force through 4 and B
_(d) force through' 4 and a couple

Make use of this problems for questions 15,16,17 and 18

A uniform ladder rests against a smooth vertical wall and a réugh horizontal ground the
weight of the ladder is 10N and it is just about to step when inclined at 30° to the
horizontal. -



00055

15. correct force diagram is

(b)
(d)
3
, 7Z .
16. The value of F= } F
(8) 53N (b) 33N ) 23N (d) 43N
17. The vaiu‘e'of R= _
(a) 100N (b) 50N (c) 40N (d) 10N
18. Coefficient of friction u=
| 1 V3 2
a) V3 — c) — d) —
( (b) 5 © > (d) N

19. - A particle is projected vertically upwards under gravity with an initial velocity %

- The maximum height attained is

uw’ u’ u? u?
- b b, ¢y — d _—
(a)Zg ()6g ()38’ ()lég
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20. A carbeing brouglit to rest with uniform retardation, travels 30 in 2s then further
30m in 4s. The retardation of car is

() '2.5 ms™ () 2 ms"; . (€) 3.5ms™ (d) 4.01ms™
~ 21. In question No (20) the additional time taken to come to rest is

(a) 85 (b) 4s " (©) 1s (d) not enough data
Make use of this figure for éuestions 22,23,24 and 25 as given in the diagram.

Two particles of masses 4 kg and 6kg are rest on two smooth inclined planes and
connected by light string passing over a fixed smooth pulley C. The inclination of the
two planes to the horizontal are 30°. Ifthe system is released from rest assuming
g=10ms '

22. The accelération of particle A is equal to

(a) 1ms™ (b)_ 2ms™ K (c) -%ms'“2 (d) %ms'z
23. Thé tension in the string is -

(a) 70N (b) 24N (c) 26N (d) 30N
24, The thrust DI'_I pulley Cis |

(a) 24 N (b) 48N (c) 49N (d) 40N
25. Reaction of the particle B and plane is |

(a) 10N ) 10V3N ©) 53N (d) 303N

26. A train of weight 100 metric tons asseads a hill which inclination to the horizontal
30°. The frictional resistance offered by the road is 100N per metric ton. When the

train is traveling up with maximum speed 36 /A~ the power of the engine is



217.

28.

29.

30.

(a) 5100 4w {b) 5000 &w (c) 5010 4w - (d) 5025 kw

- In question No (26) what is the maximum speed of the train when it travels along a

horizontal stretch.
(a) 565ms™' (b) 510ms™ (c) 500ms™ (d) 525ms™" -

A train is traveling along a horizontal rail at 54 km/ ™ and rain is falling vertically

with velocity of Sms™ . Apparent velocity of the rain to a person traveling in the
train is

(a) Sms™ (b) 53 ms™ (c) 10ms™ (d) 103 ms™
In question No (28) apparent direction of the train is

() tan” (/) () tan” (2) @t (4) () tan™ (é)

A ball is moving horizontally with a velocity of 20ms™ impinges on a smooth

“vertical wall. If the coefficient of the restitution is y , the rebound velocity of the

ball is

(a) 10ms™ (b) 1043 s . (c) 40ms™ ©(d) 15ms™
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(d) b+2a
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The Open University of Sri Lanka

Foundation Course in Science

Final Examination 2009/2010

‘MAF 1302/ MAE 1302 — Applied Mathematics — Paper II

Duration: Three (3) Hours

Date : 19-12-2009 Time : 9.30 am — 12.30 pm

Answer FIVE Questions only.

respectively of square 4ABCD of side a.
i, Find P and Q ifthe resultant acts along AB.
ii. Find the magnitude of the resultant if its line of action passes through B
and is parallel to AC .

2. A uniform rod of length a rests over the rim of a fixed hémispherical bowl of
radius r, with one end in contact with the surface of the bowl. If all contacts are
smooth and inclination of the rod to the horizontal is &. Prove that the value of &

is given by the equation 8rcos*@-acosf—4r=0.

3. A heavy uniform sphere of radius » has a light inextensible string attached to a
point on its surface. The other end of the string is fixed to a point on a rough
vertical wall. The sphere rests in equilibrium touching the wall at a point distance
h below the fixed point. If the point of the sphere in contact with the wall is about
to slip-downwards and the coefficient of friction between the sphere and the wall

- is u, find the inclination of the string to the vertical.

If u= —2]1— and the weight of thé,sphere is w, show that the tension in the string is
r - :
w
—(1+ ).
2 )
4. Four equal uniform rods each of weight w, are smoothly joined together at their
ends to form a rhombus ABCD. The rhombus is suspended from A and is
maintained in equilibrium, with C below 4 and DAB=26 by a light string
connecting the joints at 4 and C. Find the horizontal and vertical component of
the force exerted by 4B on BC. Hence or otherwise, find the tension in the
string.

5. The brakes of a train, which is traveling at 108kmh™ are applied as the train
passes point 4. The brakes produce a constant retardation of magnitude 3 f ms™
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until the speed of the train is reduced to 36/4mA™". The train travels at this speed

for a distance and is then uniformly accelerated at f ms™ until it again reaches a

speed of 1084kmh™ as it passes point B. The time taken by the train in travelling
from A4 to B, adistance of 4km, is 4 minutes. Sketch the speed-time graph for

this motion. Hence calculate
(a) value of f

(b) the distance traveled at 36 kmh™

. The diagram shows a vertical section
of a block of wood fixed on a &
horizontal plane. The side 4B is
horizontal and BC is inclined at an
angle: @ to the horizontal, where

sina = % Particles P and @, of mass -

m and 5m respectively, are placed on AB and BC and are joined together bya

light inextensible string passing over a smooth pulley at B. The particles are then
- released from rest. Find, assuming that P does not reach B and Qdoes not reach

C, the acceleration of the particles and tension in the string when
(a) AB and BC are smooth’

(b) AB and BC are both equally rough, the coefficient of friction being % .

A particle is projected with speed 100ms™ at angle of elevation # from a point
O on a horizontal plane, and it moves freely under gravity. The horizontal and
upward vertical displacements of the particle from O at any subsequent time ts

are denoted by xm and ym respectively. Express x and y in terms of & and ¢,
\ .

and hence show that y = xtan®8 ——x—(l+tan2 9) .
. ‘ -2000 .

Given that the particle passes through the point (800,160), find the two possible
values of tan#. Given instead that the particle passes through the point (a,160),

show that (atan #-1000)° = 680000 —a”.
Deduce or find otherwise, the greatest possible values of a as @ varies.

. A car of mass Mkg, is pulling a tractof, of mass AM kg, along a straight
horizontal road. The bow-bar connecting the car and the tractor is horizontal and

of negligible mass. The resistance forces acting on the car and the tractor are ’

constant and of magnitudes 300N and 200N respectively. At the instant when

the car has an acceleration of magnitude 0.3ms™, the tractive force has
magnitude 20005 .

/
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Show that M (4 +1)=5000.

Given that the tension in the bow-bar is 500 N at this same instant, find the values
of M and A.



