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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION COURSE IN SCIENCE

FINAL EXAMINATION - 2010/2011

- MAF1302/MAE1302 — APPLIED MATHEMATICS — PAPERI
DURATION — ONE AND HALF( 1-1/2) HOURS

DATE : 15" December 2010 TIME: 1.30 p.m.-—3.00 p.m.

Answer FIVE questions only.

Take g = 9.8ms unless otherwise stated.

Answer All questions.

For each question there are four suggested answers labeled (a), (b), (c), and (d). When you have
selected your answer to a question, draw a cross (x) on the letter of 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 attaché your answer sheet at the top of this question
paper. Only the answers marked on the Answer Sheet will be considered for evaluation.
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Use the diagram for Question numbers ,1 2, 3, 4 and 5.

ABCDEF is a regular hexagon 4B =g and BC = b.

1. Vector DE is equal to

(@b (b) —hb (©) a

2, Vector FE is equal to

@ —b ®) b © —a @a
3. Vector AC is equal to
(@) a+b b a— b © b-a @ 2a— b

4, Vector AD is equal to

(a) 2a (b) 2b () 2(a+b) (d) 2(za— B) -
5. Vector DC is equal to
(@ b+ a ®ya—b () b—a d2b—a
6. a=2i—j+k and b={— j+2k ab isequalto
@ 5 T ®-5 () 0 @3
7. IfE=§—z+ 2k and g = 2i+ j—2k then p X(p+ q) isequalto
(2) 2i-j+ k (b)zg—;_'+3g (c)i— 3j -k Di+7j+3k
8, If P and Q are any two forces such that P + Q= 15, PQ = 56 and the resultant of P and Q
is equal to 13. The angle between these two forces are equal to
(@ 30° (b) 60° (c) 90° (d) 120°
9. Resultant of the two perpendicular forces is 13N. if are one force is 5N, other force is equal
to
(a) 13N (b) SN .(c) 12N (d) 15N

10. A particle of mass m is in limiting equilibrium on an inclined rough plane which make s an
angle 30° with the horizontal Coefficient of Friction plane and the particle is equal to

@ % )3 (©1 @3
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11. A small block of weight 100N is suspended by two strings of length 3m and 4m from two
points 5m apart on a horizontal beam. The tension in the strings are.

(a) 80N, 60N (b) 100N,60N (c) 100N,160N {(d) 120N,160N
12. A system consists of forces acting on the sides of a square as shown in tlge figure.
<
(a) The system is equivalent to single force "
(b) The system is equivalent to a couple
{(c) The system is equivalent to a equilibrium N = 4 aF
(d) The system is equivalent to a single force and a couple e
A - 1

13. A point on a sphere of radius r, rests in contact with a smooth vertical wall and is supported
by a string of length r joining a point B on the sphere to a point C on the wall. If the weight
of the sphere is W. Which of the force diagrams given below is correct.

14. In Question no 13 the angle between the string and the downward vertical is equal to
{a) 30° () 45° (c) 60° {d) 90°
15.  InQuestion No. 13 the reaction between the wall and the sphere is equal to

104

(@ =

W W
(e .3 (d) 5
16.  In Question No.13, the tension in the string is equal to

2w V’3W w

(@) — c)
3 ( 2\1'_

17. Forces P, 2P, 3P, 4P, 5P and 6P act along the sides AB,BC,CD,DE,EF and FA

Of a regular hexagon where each side is 1cm. The O is the centre of the regular hexagon.
Anticlockwise moment about the centre O is equal to

21V3P 204/3P 21yY3P
(@) 213P ®) "F = (@) \/—
18.  In Question No. 17, Resultant force of the system is equal to

a) 3P (b) 4P {cy 5P (d) 6P
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In Question No. 17, Resultant makes angle with AB is equal to
(a) 30° (b) 45° (c) &0° (d) so®

A Ball thrown with a speed of 20ms* at an angle tan™* (%) to the horizontal point O in
the ground. Its horizontal component of velocity two seconds later is

(a) 4ms~1 (b) 16ms™t (c) 12ms™1 (d) 6ms™'

In Question No. 20 downward vertical component of velocity two second later is

.(a) 4ms™? (b) 12ms™* (c) 8Bms™? (d) 10ms™
In Question No. 20 horizontal range is equal to
(a) 35.2m (b) 37.4m (c) 38.4m (d} 39m
In Question No. 20 maximum height attained by the ball is
(a) 8.2m (b) 7.2m {(c) 6.2m (d) 10m
In Question No. 20 flying time of ball is
@ s ® oS @ s @ s
5 5 5 5

Use this diagram below for questions 25,26,27,28 and 29.

A particle A of mass 2 kg connected to a light inextensible string. Another particle B of
mass 1 kg is connected to particle C of mass 3 kg by another light inextensible string which
passes over the moveable light pulley Q.




25.

26.

27.

28.

29,

30.

Acceleration of the particle A is equal to

@ £ ® %g © 2?3 @ g5

Acceleration of the particle B is equal to

g 3g 2g bg
@ < ® = © T o :

Acceleration of the particle C is equal to

g 3g 43 Tg
@ 5 ® T 0= @ 3

Tension T in the siring that passes over the pulley P is
2g 4g 12g 8g
a = —= (c —= —-=
(a) s (b) s (c) 5 (d) s

Tension T in the string that passes over the pulley Q is

L1 Tg 3z
(2) s O (c) <

00022 -

11g -
d e .
(d) 5

A ball moving with a velocity of 12ms™ impinges on a smooth fired plane which is

perpendicular to the motion of ball. It the coefficient of restitution %; the rebound velocity

-of the ball of the impacts

(a) 5ms™1 (b) 4ms™2 (c) 10ms ™2

- Copyrights reserved -

(d) 8ms™



& @ O0aw Bd@ﬁqm@ca‘
Bemd SEc, ccad &P

gPow aldomgom -2010/2011

MAF 1302/MAE 1302- &s8eiden ofion -gca sge 11

mED o o,

geom :2010.12.15 cd@® -eap. 09.30 —0.8.12.30

g cond SEqdt osmeim,
g=9.8 ms” egm mefe.

Ol

02.

03.

£8380s o@asens u kmh' gedoens 08 wom egm e g, e88n OB
aggutidio) 600 S o8® ®®ed 2d km £0w ¢80 ©Ps mosm eded gk.mh‘1
Joxend geduend. MmO gedoens ofd 8600 gD dkm cor Ocomens €

oo gefoens oPs 80e®s og 3d km £0d Soemo SOOHHES =8 emO
u kmh'! geBocd g 8.

c¥0ed OEon o geln me SEMve gialn,
10

e300 oo qeuitide 508 So o®es Eomd D) oo —?f Mmool g@e O
29 esslosln.

Soelde 6m § @0 aederes ABC ®08m® ABC=90° @ AB = AC . BC
g @0 cPacoy dobe wold 80 dnade 3m o m § g cchs gbmes
oaigdtsd ofdtemd mmeed g SHd ccwms fn o oddfo Boweds g
oln @ed. npoeed So0Hmend oained moSos emoels.

doade 1000 kg § eR0L Do R £80d Soo @Seoiom oded £o08 &SBemes
20 woa @ed. Bod Obwed £ =8iob oded cod® @eBom 120 kmh' S& oo

Bosd 0 enikofd meon Bboene =30 geBwo 60 kmh'ed. e88 sing = ﬁ
'3}

(a) Bod Bmede (b) oo Bboed &
e®lob oloe, 1000kg & 00d Do gicecns Eadd eBiob Oded o) gicemes ©N

oded @0 gBedidm 3R da 80 gawn gbdd) scer & PO ded £adP gednn
emmealen,



00005

04. A =0 B oo o eoig ecwmd @fd 68068 vgon O 8o atm. A edl@d u
geloens 800 mf A culgrn o 60g eEe miedwmed gredman wos @Led.
@3 om0 B ouign 00 oeed gy Iobonm mog egm oxed. gd on B ecoige
adm A o oted. el on A teidnd SE0emOad oo &b,
Bog® oifd ce® goNod omnnd Do ¢ S0 B gnd e=1 85 cososla.

05. P o Q 868 mged g goes ccpis) goq ecod OmdD guledomn ngdo 8O
oScamd 80850 ®os mom godled Yudd faE @ owEed. ©gs gugd v ™!
pedmens ¢ gfedom cnite o O@ ed & eedm gugd v/2 ms' pedmecs e

gredon coikos [ o Oaed pucdomn meg =8 g PQ=”2;$ g &0

(a) sina=sinff @ (b)2=2Cosa+Cosf @O coudde. odg Cosa=
7/8 20 ¢ eoadeim.

06. &m® 2a 8 ¢ 80 W 8 ¢ AB Joemd calidmm A emgdd aod wd aqif gqod B
coedds . 2W moos A8® &8 80850 ofnfombed ol qided ciled PO
greso O C © o A O gugd 860 goesond oD emd Eow 2a 5 «tendy
gdoes ogpds 88, odned oodeo & A gobed oB8o® & W agieade
emXaee.

07. ABCD oPogtged oemm E® a @3, Smigddn 4,3,2,1,FP @ Q e BEe0Es
@ AB,BC, CD,AD,AC e BD ek, ted BEeOfs §m wod.

) PR g «ddbed olgntionm AB fed §m @00 80 P &y Q coxxsle.

(ii) e0R ofggdo 8ee AC D o@ndd B o0 s nom 80 &9 oBomsom
Peed SmEobn soxnele.

08, aon OGzed ot 68020 o coioSd moun R0 oged o JFmmd a0 800

- e o) qon. ocog SCdace Bod LB debo pols e =08 oomE

BEanced A0 2W da gud pug B88800ed 80 3W 8. Eoo® daboe med =28
ABC o D goesda =650 eoxpslin.

. Mgl g SARNVRTE,
"'fu*r-‘.“)?“"lfv St




THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION COURSE IN SCIENCE

FINAL EXAMINATION - 2010/2011

MAF1302/MAE1302 — APPLIED MATHEMATICS — PAPER II

DURATION ~ THREE (03) HOURS

DATE : 15“ December 2010 TIME: 9.30 a.m.-12.30 p.m.

Answer FIVE questions only.

Take g = 9.8ms” unless otherwise stated.

01.

02.

03.

A train normally runs in a straight track at a uniform velocity Ukmh™. Due to 2
repair ahead in the track, it slows down to a velocity at a uniform retardation over

a distance d km. Next the train moves with uniform velocity %kmh" over 2d km

of the track under repair. Then moving with uniform acceleration over a distance
3d km it reaches the velocity U.

Sketch the velocity-time graph for the motion of the train.

Show that the time lost due to the track repair as compared with normal running

of the train is HEl'zr.
3u

A smooth wedge of mass 6m has a normal cross section ABC such that AB=AC
and the angle BAC is a right angle. The face containing BC is in contact with a
horizontal plane, and light taut string joining two particles of mass 3m, m lies in
the plane ABC so that each particle is in contact with the inclined faces of the
wedge. The centroid of the wedges lies in the plane ABC. If the system is
released from rest, determine the acceleration of the wedge and the tension in the
string.

A car of mass 1000kg whose maximum power is constant at all speeds
experiences a constant resistance R Newtons. If the maximum speed of the car on
horizontal is 120km/™" and the maximum speed of the slope of angle 8 where sin@
= 1/100 is 60km/i”" , calculate the power of the car. Calculate the maximum speed
of the car (a) on the horizontal and (b) on the slope when it is pulling a caravan of
mass 1000kg if the total resistance to the motion of the car and the caravan is 3R.



04.

0s.

06.

07.

Two identical smooth spheres A and B are free to move on a horizontal plane.
The sphere B is at rest and A is projected with velocity U to strike B directly. B
then collides with a vertical wall which is perpendicular to the direction of motion
of the spheres. After rebounding from the wall B again collides with A and is
brought to rest by this impact. If the coefficient of restitution e has the same
value at all impacts prove that e = 1.

Two projectiles are fired siraultaneously from the point P and Q on the horizontal
ground and collide head on when traveling horizontally. The first projectile is
fired with speed Vms™ at an angle of elevation o and the second is fired w1th
speed V/2 ms™ at angle of elevation B.

If PO = viSinfl

, show that

(a) sino = sinf3
(b) 2=2coso+cos P

Hence show that cosar = %

A uniform rod AB of length 2a and weight W is smoothly pivoted to a fixed point
A. Load of weight 2W is attached to the end B. The rod is kept horizontal by a
string attached to the mid point C vertically above A. If the length of the siring is
2a, find in terms of W, the tension in the siring and the magnitude of the reaction
at the pivot.

Forces of magnitudes 4,3,2,1,P,Q at along the sides. E,BC,CD,AD,A C,BD
Respectively of a square ABCD side a.

i~ Find P and Q of the resultant acts along AB
ii. Find the magnitude of the resultant if its line of action passes through B
and parallel to AC.

00005



08.

Two uniform cylinders of equal radius rest against each other on a fixed plane
inclined at an angle at toe horizontal. The lower cylinder resting against a fixed
vertical plane. The line of intersection of the planes is perpendicular to the
section shown. The lower cylinder has weight 2W and the upper cylinder has
weight 3W. Given that all the contacts are smooth, find the magnitudes of the
reactions at all points of contact A,B,C and D.

00005
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08.

Two uniform cylinders of equal radius rest against each other on a fixed plane
inclined at an angle ¢t toe horizontal. The lower cylinder resting against a fixed
vertical plane. The line of intersection of the planes is perpendicular to the
section shown. The lower cylinder has weight 2W and the upper cylinder has
weight 3W. Given that all the contacts are smooth, find the magnitudes of the
reactions at all points of contact A,B,C and D.
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