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THE OPEN UNIVERSITY OF SRI LANKA
FACULTY OF ENGINEERING TECHNOLOGY
FOUNDATION COURSES FOR TECHNOLOGY

FINAL EXAMINATION- 2015
MPZ1310 — BASIC MATHEMATICS - II
DURATION - THREE (03) HOURS

Date: 03" August 2015 Time: 0930-1230 hours

Answer six (06) questions only by selecting three (03) questions, each from section A

and B. You can use non programmable calculators. Mobile phones are not allowed.

SECTION A

Please answer three questions only.

01. a)
b)
02. a)
b)
c)

The distance between two cities P and Q is 33km. Anura starts from P to Q
and Bandu starts from Q to P at 10 a.m. The speed of Anura is 6kmh™, and the
speed of Bandu is 5 kmh”. Find the position and the time of the meeting of
both Anura and Bandu. ‘

Solve the following equation by the method of completing the square,

6x* —4x—1=0.

Solve the equations for x

i 27?=256 i 2mft =3

Find the value of the follbwing.

(without using the calculators)

512 243
log——+log—— —log12;
& 81 g128 8

2.43x10.82

Calculate — o1 without using calculators.



03.

04.

05.

06.

b)

b)

b)

15
Find the sum of the series Z(2r +1)

r=1
The ' term of a series is (3r-1)
1. Find the first five terms of this series

il. Calculate the sum of 15 terms.

In triangle ABC, the mid point of BC is D. Given that AD is perpendicular to
the side BC; Prove that AB = AC.

In the triangle PQOR, PQR =90°, X, is the mid point of PR. Prove that

OPX = POX

ABC is a triangle and P and Q are mid points of the sides BC and AP.

Area of the triangle ABQ
Area of the triangle APC

Find

ABCD is a parallelogram and the diagonals intersect at E. A line XY through
E intersects AD at X and BC at Y. Prove that XE = EY and DX = BY.

Section B — Please answer (03) three questions only.

SECTION B

Please answer three (03) questions only.

Find the magnitude and the direction of the two forces of magnitudes 12N and
6N when the angle between them are,

i. 90° ii. 60° iii. 120°



07.

08.

b) ABCDisa square,_and forces of 5N, 8«/§N 0N and 12\/§N act at A in the

directions AB,AC,AD and BD respectively.  Find the magnitude and

direction of their resultant.

A tractor of mass 1000kg is towing a trailer of mass 200kg along a horizontal straight
bar. The driving force produced by the engine of the tractor is 2500N. The resistances

to the motion acting on the tractor and trailer are 1000N and 400N respectively.

Determine 1. the acceleration of the system.
ii. the tension in the tow bar
iii. the velocity of the tractor and the trailer and travel distance after
9s.

It is given that after 9 s the driving force produced by the engine of the tractor is

stopped and assuming the resistances stay constant as before,

iv. Find the retardation of the tractor
V. Find the distance traveled under retardation before it comes to
rest.

a) A particle is projected with 9.8ms™ at an elevation of Tan™' %; assuming

g=9.8ms>
Find 1 the greatest height attained
ii. ‘the time of flight and the range on a horizontal plane through
the point of projection.
iii. The velocity and direction of the motion at a height of 1.0 m.

b) Boat A travels due east at a speed 24 kmh™' and the velocity of a boat B relative
to boat A is 12 kmh™' due north. Find the speed of the boat B and the direction

in which it is moving.



10.

b)

A train starts from rest and moves with uniform acceleration for 5 minutes, It
then maintains a constant speed for 15 minutes, before being brought to rest by
a uniform retardation of magnitude twice that of the acceleration. Sketch the
speed time graph of the motion of the train. By assuming the that the
maximum speed of the train is V km/h, find the total travel distance in terms of
V. If the train’s total travel distance is 24 km, find the value of V and the

acceleration of the train.

A uniform ladder of length 13 m rests with one end against a smooth vertical
wall and the other end on a rough horizontal ground at a distance of 5m from
the wall. IF the foot of the ladder is about to slip, find the coefficient of

friction between the ladder and the ground.

OACSB is a rectangle in which OA = 4cm and OB = 3cm. The unit vector along the

directions OA and OB are i and j respectively.

.

il.

1ii.

Find &,@,5‘6 interms of i and j
Find 30B + 504 +20C in terms of i and j and its magnitude.

Verify that O4 + AB + BC+ CO = O

-Copyrights reserved -
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