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THE OPEN UNIVERSITY OF SRI LANKA
DIPLOMA IN TECHNOLOGY- FOUNDATION (LEVEL 02)
FINAL EXAMINATION 2009/2010

'MPZ 2311 - APPLIED MATHEMATICS — PAPER II

DURATION — THREE (03) HOURS

DATE : 09" March 2010

TIME: 0930 —1230 hrs.

ANSWER (06) QUESTIONS ONLY. YOU CAN USE CALCULATORS.

0l.

02.

03.

"YOU CAN’T USE MOBILE PHONES AS CALCULATORS.

In a motor race'a car is lkm from the finishing post, and is travelling at 35ms™
with a uniform acceleration of 2\5 ms?. At the same instant a second car B is
200m behind A and is travelling at 44 ms™ with a uniform acceleration % ms?.
By using the equations of motion or otherwise show also that B passes A 220m
before the finish. Show that if these acceleration are maintained, B arrives at the
finishing post 1 sec before A.

The speed of an aeroplane is still air is 300 kmh™'. Its course relative to earth is a
regular hexagon ABCDEFA of side 25km. There is a steady uniform wind

blowing with velocity 60kmh™ in the direction of AB . Draw velocity triangles for
all flights along six sides of the hexagon preferably in one diagram.

Show that the total time taken by the aeroplane to complete the course, in the

sense indicated by the order of letters is -l-jz (5+ Vo7 ) hours. -

A particle is projected under gravity with speed V from the point Q. The angle of
projection being o above the horizontal. The particle rises to a vertical height H

above O and its range on the horizontal plane through O is R. Prove that,
2 . 2 :

i. H :K—-sinz 7t ii. R= -V—sin 2

2g g
Deduce that 16H? — 8 RoH + R% = 0. Where Rp is the maximum range for the
given speed of projection. Given that Ry = 200m and R = 192m, find the two

possible values of H and the corresponding values of .




04.

05.

06.

07.

A particle of mass m slides down a smooth face, of inclination o to the horizontal
of a wedgé of mass M which is free to move on smooth horizontal table. Show

mgsin acosa
— 7 .
M +msido

that the acceleration of the wedge’ is and find the reactions

between the particle and the wedge and between the wedge and the table. Also

find the locus of the particle with respect to the table.

A train of total mass 300 metric tons is travelling at a constant speed of 54kmh™
on a straight level track and the total resistance to the motion is 50 Newtons per
metric ton. Calculate the power of its engine.

The rear coach of mass 50 metric tous,then gets disconnected, but the tractive
force of the engine is unaltered. Assume that the motion of this coach is retarded
by the resistance alone.

Find i the retardation of the rest of the train
ii. the distance moved by the disconnected coach before coming rest.

Three smooth spheres A,B,C of equal radif and masses, m, 3m and 9m
respectively are free to move along a straight horizontal grove with B between A
andC. ' .

When any two spheres collide the impact is direct and the coefficient of
restitution is e. - Spheres B and C are initially at rest and sphere A is projected
towards sphere B with speed U.

Show that the velocities of A and B after first impact are {1— 38)% and (1+¢) %

respectively.

- Deduce the velocities of B and C after the second impact.(ie first impact between

B and C). Find the loss of total kinetic energy after the second impacts.
What happen when e = /

A triangle ABC has AB = 4m, BC = 5m, CA = 3m and D,E F are the mid points of
BC, CA, AB respectively. Forces of magnitude 4N, 5N, 31\5:--‘21\[, ¥N act along

— — —— — ——

AB, BC,CA,ED,CF respectively, the direction of the forces being indicated by

the order of the letters. The resultant of the system acts along EF. Calculate x

and y and show that the magnitude of the resultant is 20N.

0031]




08.

09.

a/o»_q

The system is equivalent to a force P acting AC » & force Q acting along CF and
. A

4 couple of moment M. Find P,Qand M.

A uniform rod AB of weight W) is attached at A to a fixed smooth pivibt and is

freely hinged at B to a uniform rod BC of weight W,. The system is in

equilibrium in a vertical plane with AB resting on a smooth peg P below the level
of A and the end C of the rod BC on a smooth horizontal plane. The distance AP
is X,the length AB is 2a and the acute angle which AB makes with the horizontal

is 8. Prove that the force between the rods at B is vertica] and equal to Y2 and

find the reaction at the peg jpterms of Wiyt -+ x and 8. If the reaction at A is

horizontal, find its magnitude in terms of W W, and € and prove that

L= 2a(w, +w,)cos® @

2wy +w,

C

In the diagram AB is an uniform lad
centre of mass of the ladder.
roller with circular Cross-section

der of length 2a and weight W and G is the
The ladder is resting against a fixed cylindrical
whose axis is perpendicular to the vertical plane

0031




10.

Containing AB. The ladder inclined at angle % to the horizontal. The point of
contact X of the ladder with the roller is at a distance % from the end A and the

contact at X is smooth. Show that in order that equilibrium be maintained in this
position the coefficient of friction |1 at B must not be less than % . A man of
weight W stands at X and then starts walking slowly up the ladder, Show that if

H= 1}{3. The ladder is on the point of slipping when he was moved a

i a
distance A .

The figure represents a framework consisting of nine smoothly jointed light rods.
Ad is vertical, CD = DE and the acute angles in the figure are either 30° or 60%
The framework carries weight 2W at A,,W at B and W at F and rest on smooth
supports at C and E. o ‘

Find the reactions at C and E. Determine the stresses in the rods, specifying
which are tensions and which are thrust hy the method of graphical.

/— - 2

a) Define the probabilities P(4 U B), P(4N B), and P(4| B)in relation to
two random events A and B. :

Events A, B have probabilities P(4)=0.6, P(B)=0.2 and P(4|B)=0.1
for the events A and B calculate the probability of

i. both events occurring
ii. . exactly one of the events occurring and
1il. neither of the events occurring.

b) One of three coins is biased so that the probability of containing a head
when it is tossed once is P. The other two coins are unbiased, one of the
three coins chosen at random and tossed twice. Draw a tree — diagram to
'show the possible outcomes. If the probability of obtaining head on both
tosses is 17/54, find the value of P.

00311




12.

g

Define the mean x of a grouped frequency distribution. By means of the coding

I
¥, == “Z%here a is assumed mean and c is the class size.
c

Show that x=a + c;.

Starting ﬁom the definition variance

) Z:ff(xf 7_)

,and using y, =
if, |

2

| DIyl o2
derive the formula o =c¢ —’=‘—"— - Y
| Zﬂ

1’=l

The following age—class distribution glveu the estlmated total population of Sri
Lanka for the year 2010 in millions

Age (class) years frequency

Number of people
-in millions.
0-10 4.2
10-20 3.9
20-30 34
30-40 32
40 - 50 ' 2.8
50-60 _ 2.8
60— 70 2.5
70— 80 1.6
80-90 0.6

Taking a = 45-year and ¢ = 10 year using above coding calcu]atmg Vi, fiy, and
f,y? for each class.

Hence estimate the mean age and standard deviation of the population. -

-Copyrights reserved -
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