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THE OPEN UNIVERSITY OF SRI LANKA
FACULTY OF ENGINEERING TECHNOLOGY
FOUNDATION COURSES FOR TECHNOLOGY
FINAL EXAMINATION- 2013/2014

MPZ1310 - BASIC MATHEMATICS - Paper 7
DURATION - .THREE HOURS (©3)

INDEX NUMBER.........ccocoeeeeeeeenaaanannannn.
Date: 04™ August 2014 Time:0§30-1230 hours

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

You can use non programmable calculators.
SECTION A
Please answer three questions only.

01. a) The distance between two cities P and Q is 200km. Aruna starts from P to Qat
0800 hrs, and Binara starts from Q to P at 0900hrs. The speed of Aruna is
20kmh™ and the speed of Binara is 25kmh™ . Find the position and the time of
the meeting of both.

b) One of the two positive numbers is 3 more than the other. The sum of their

squares is 369. Find the two numbers.

c) Solve the following equation by the method of completing the square,
x*- 14x - 16 = 0.



02.

03.

04.

b)

b)

Solve for x;

i

iil.

5 =3125 ii. 5 = |25
9

log,(3x—-2)=2 iv. % 25

Without using the calculator or tables find the value of

log,, 1250 +log,, 8 —log,, 100

Calculate the value of

7.96x0.0475
10.07x3.05

Find the sum of the series

100

Z(?»r +2) and Z(3r +2)

r=1

100

Hence find Z (Br+2)

r=51

by using the tables.

Let Ur is the r' term of a series, where Ur = {%r + 1}

i

ii.

iii.

Find the first four tenné of the series.

Show that this series is an arithmetic series and find the common

difference.

Calculate the sum of first 15 terms.

ABCD is a quadrilateral and AB = AD, BC = DC
Prove that

1.
il.

iil.

The triangles ABC and ADC are congruent
BAC=CAD

BD and AC are perpendicular to each other.

B




05.

06.

07.

b)

b)

b)

b)

PQRS is a parallelogram and PQ = 2QR. The angle bisector of Sf’Q meets SR

at X. Join the points X and Q. Prove that PX0=90°.

PQRS is a parallelogram The points A,C and B are on the QS diagonal such
that QA=AC=CB=BS

Show that PARB is a parallelogram. If the area of the parallelogram PQRS is
160cm?, find the area of the triangle PQA and parallelogram PARB.

In the triangle ABC, ABC =90°X is a point on AC such that BX = AX. Prove
that BX = XC.

SECTION B
Find the magnitude of the resultant of two forces of magnitude 6N and 8N,
when the angle between them are

i 90° ii. 60° i, 180° iv. 0°

When two forces of magnitudes Newton X and Y are inclined at angle 6, the

magnitude of their resultant is Newton 2X. When the inclination is changed to

(180 — @) the magnitude of their resultant is Newton X. Show that % = \/g .

A car travelling along a straight line with a constant acceleration spends 90s
and 60s respectively to travel consecutive distances of 2km each. Find the
constant acceleration and the initial velocity of the car.

A train takes 16min to travel a distance of 24km between two stations. It starts
from rest at the first station, accelerating uniformly until it reaches a speed of U
km/h. It travels at this speed for 14min, then decelerates uniformly, coming to

rest at the second station. By drawing a velocity-time graph find the value of
U.



08.

09.

10.

b)

b)

A particle is projected from a point with the velocity 16ms™ and the angle of

elevation 30°.

Find
i. Flying time . Horizontal range
il. The greatest height it reaches above the plane

Where g = 10ms™

A man of mass 50kg stands on the floor of a lift. Find the reactions of the floor
when the lift is
1. ascending il. descending

with uniform acceleration of 2ms™ , where g=10ms™.

A uniform ladder of length 13m 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.

A string ABCD hangs from fixed points A, D carrying a weight of 12N at B
and weight W at C. AB is inclined at 60° to the horizontal, BC is horizontal
and CD is inclined at 30° to the horizontal. Find the tensions of the strings AB,
BC, CD and the value of W.

Given that AB=6i-8] AD=4i+3; AC =12i+9;

Three forces F|,F, and F, are given by

F,=24B F,=34D F,=44C ;

Find the magnitude of the resultant of F}, F, and F5



b)

OACB is a rectangle in which OA = 8cm OB = 6cm.

The unit vector, along OA and OB are i and j respectively.
1. Find 04 , 53’, O—C., interms of i and j
il. Find %O_C"and —;—(a+O_B.) , in terms of z_ and ]_

iii. Find 304 +50B andits magnitude.
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