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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 I

Duration :- 1% Hours

Date :~ 28-10-2006 Time;- 01.30 p.m. - (3.00 a.n.

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 (%) 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 cvaluation.

Take g = 10ms™ unless atherwisc stated.

01. Let A and B be points with position vectors a= 20+5/+3k and b=3i+j+4k
respectively. The magnitude of the vector (a — &)

(a) 32 (b) 3 © 4 (d) 6.

02. In question {1) the position vector of the point C which lies on AB with ratio AC:CB = 1:1
E

(a) :;§i+3i+

| -2

k ® 2i+3/+24

... 7 5. .. 7
{c) 5£+3i-~£f£ (d) 55—3;-5",&-

03. In question (1) the angle between the vectors aand A is

(a)cos™ —]—l-—- (bycos™ 11 (c)cos™ 23 (d)cos'l —-23 .
988 Jogs Jo88 983

04. If p=2i+2j+5k and g=3i+ j+3k then (p+g)x(p-g)is

(a) i+9f -5k (b) 25+ 18— 10k (c) i+9j+ 5k (d) 24~ 18j+ 8k



05.

06.

07.

08.

09.

10.

1.

In question 04, the direction cosines of vector (p — g) arc given by
2 1 -2

e I I E I E

Suppose g * b = 0. Consider the three statiements: (i) g =0 (i) 5 =0 (i1) g and b are
perpendicular, -

{a) only (i) is true (b) only (ii) is true

(c) only (iii) is true (d) At least one of the statements is true.

Two perpendicular forces have magnitudes 3V and 4N. The magnitude of their resultant is

(a) 8N (b) SN (c) 20N (d) 25N.

The resultant of two forces of magnitudes P and P acting at angle a is P, then ¢ is equal to

(a) 30° (b) 60° - (c) 90° (d) 120°.

A particle rests in limiting equilibrium on a rough plane inclined at 60° to the horizontal.
Then the angle of triction A is cqual to

(a) 30° (b) 45° (c) 60° (d) 75°.

A block of weight 12N rests in rough horizontal plane and p = 1/3. A force 3N is applied
horizontally to the block. The trictional force acting on the block is

(a) 4N (b} 3N (c) 4N (d) zero because the block does not move.
A small block of weight 100N is suspended by two strings of lengths 6m and 8m from two
points 10m apart on a horizontal beam. The tensions in the strings are

(a) 80N, 60N (b) 100N, 60N (c) 100N, 60N (d) 120N, 160N.

A system consists of forces acting along the sides of a square as shown in the figure

(a) The system is equivalent to a singie force D < C
P
(b) The system is equivalent to a couple
2P \2p
{c} The system is in equilibrium
A > B

(d) The system is equivalent to a single force and a couple. 4p

]



13 () b iy

4N 4N

ol 60° 60°
(2, 0) x 4,0 - X

v

v
o

The force in figure (i) together with a couple are equivalent to the force in figure (i1) the

couple is
(a) 4Nm clockwise (b) 8 ﬁ Nm clockwise
(c) 4-\/5 Nm anti-clockwise (d) 16Nm anti-clockwise.
14, Forces act as shown along the sides of a square ABCD D < C
of side 2m. Let O denote the centre. The anti-clock- 2N
wise moment about the system of forces through O is:
ANA -0 P
(a) 10Nm {b) —10Nm
(c) 4Nm (d) —4Nm. A IN B
2 >
13. In a triangle ABC forces represcnted by 2AB and 3AC act A
along the sides AB and AC respectively. Let the resultant -
of these two forces cut BC at the point D. The resultant .
veetor is equal o 2AB
_— —>
(a) 4AD (b) 5AB
— . —_
(c) 5AC (d) 5AD. B

16. In Question No. 15 the ratio BD to DC is:
(a)BD:DC=1:2 (b)BD:DC=1:1

()BD:DC=2:1 (d)BD:DC=3:2.



17. A uniform ladder rests against a smooth vertical wall and on rough horizontal ground. The
weight of the ladder is 20N and it just about 1o slip when inclined at 30 to the vertical, '

Correct force diagram is

a S b S
(a) A & (b) X
30 30
“\G G
R R
20N E 20N
B B
c S d S
{c) A (d)
30
G G
R R
20N 20N
< 307
F B F B
18. In Question No. 17 frictional force F is equal to
f.’/ 1/ -
(a) 1543 (b) V3, © 5 (d) 1043.
19. In Question No. 17 force R is equal to
(a) 5N (b) 20N () 5\3N (@) 10N

20. In Question No. 17 the coetficient of friction is _
Y,  w¥% e el

21, A particle is projected vertically upwards under gravity with an initial velocity % The

flying time is equal to

b 2 (0 2£ @
g T

Lis

U
(a) EE

(3]
~
=




24,

29,

30.

A particle of mass 15N is pulled along a smooth horizontal surface by a horizontal strmg:,
The acceleration of the particie is 10ms™. The tension in the string is

(a) 30N (b) 5N * (c) 15N (d) 10N,

A particle of mass m kg slides down a smooth plane inclined at sin”'(1/k) to the horizontal.
The acceleration of the particle is

(a) Lt ms? (D) gmst (¢) kms? (d) —% ms™.
g | ,_

A block of mass 5kg rests on the floor of' a lift which is accelerating upwards at 2ms”. The
reaction of the floor of the lift on the block i3

{(a) 104N (b) 96N {c}) 60N {d} T14N.

. The pulley in the diagram is smooth and light. The masses of A and B are mkg and 2mkg.

The acceleration of the particles are

(a) 3g m) £
3
(¢) 2g @ %g

. In Question No. 25 Tension of the string is

4mg b) Img © ™ mg (d) 4mg.

(a) —= Z

. A car of mass 10kg is moving with a constant speed of 20ms™ against « resistance of 100N,

on a planc inclined at 30° to the horizontal. The power exerted by the car is

{a) 90W (b) 45W (c) 53W (d) 30W.

. The driver of a car travelling towards cast on a straight road at 40kmh™ is watching a train

moving towards north at 75kmh™. The apparent speed of the train is
(a) 75kmh’! (b) 85kmh’! (c) 70kmh! (d) 80kmh".

In question 28, the apparent direction of the train North of East is

(8 215 (15 il 4
{a) tan [5) (b) tan (8) (c) tan [4] (d) tan (]5]‘

A ball moving with a velocity of 20ms™ impinges on a smooth fixed plane in a direction

perpendicular to the plane. If the coefficient of restitution is 1/4, the rebound velocity of the
ball afler impact is

(a) 5ms” (h) 4 s’ (c) 10ms” (d) 8ms”,

5
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giemibemeilel STIPBEETS SIS ERIQUISI:

(a) £ ms? (b) g ms™ (c) & mg™ (d) £ ms?
¢ . X

v

(24) @__u_lfgg‘ag;l@mnm@sﬁ gamyuisd  Skg Hemiayenn @mlGwraTn guisybeneoliaysisndl. Dig
Ims” sidgnd syiplepiar Cusblmrad) o wirsstu@Gaame. @nmldg 2 uwirgguile
gemfwlenned CarBaEsluBl (ONISTEHESDTaE):

(a) 104N (b) 96N (c}) 60N (d) 114N,

(23) @Gsuaranmib.uubTengiersn sOGWNeER ULSHe0 arl_Lul@GsienglAB g dhueumniea
Hemieymeit mkg , 2mkg Qo seeldmaula SipESEeITS SHIEDDEUSE:

SRR AL I

(a) 3¢ ® £
3
3g

(c) 2g (d) > A B

(26) aflemr @av.(25)Ee0. BeniouTang E(pensuLITaId:
4
{a —}:ﬁ (b) 3’12_3; (c) E-;E (d) 4mg.

(27)10kg Hanfleyen s ergreng 20ms asignd dgnen sguyea 100N sisignid  HenLaneng &
Lagpre  delwjLa  30°  snuelominhs  samsdd  @uikgdamg.  enflemed
Lﬂmudmuu@m EURIEUTEOT ¢

(@) 90w (b) 45W {c) 53W (d) 30W.



(28) i Boimesan Gmyiremiunenguien 4()k1nl1"mﬁxi‘|@)ub SIHUJ_ 61 Ucnllehgih STEMT Hepuneu

UL (& Crpimeh ) 75]{[11[1"6[5&1@1@ BHUP_G QUi lb USDSBEIING 6O  Sieugnsalldaslaimmir,
Hmasuamguis! Canmmdbssiuis SIFLOLLIEB s g L -

(a) 75kmh™ (b) 85kmh’! C () 70kmh! (d)y S0kmh™",

(29) allenir @ev(28) Be0.euLdalaiielipd @ andiGu Limasueisiguilet Bgirmmsddamawra DIENLDEUF]:

, A8 Lo 15 3 e 13 T
(a) tan [5) (b) tan {8 ] (¢) tan [4} (d) tan (]5}.

(30) 20ms™' Goven g il e @i b LBGSTIE) @UUre  Hansowmen

slangwilsn Sladalaimg. Lansnin ey am sib
BaussLDTang):

SENGHaNG  QEmiE s e
14 gy, Qursgelanlen Lbdles  Nestenan e

(a) 5 ms™ (b) 4 ms’ (c} 10 ms™ (d) 8ms.

]



