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THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY (FOUNDATION PROGRAMME)
FINAL EXAMINATION- 2012/2013

MPZ1310 - BASIC MATHEMATICS - IT

DURATION — THREE (03) HOURS

Date: 21* July 2013 Time: 9.30-12.30 hours

Answer six (06) questions only by selecting three (03) questions, each from sections
A and B. You can use non programmable calculators. You cannot use mobile
phones as calculators.

SECTION A
Please answer three questions only.

01. a) The distance between two cities A and B is 42 km. Aruna starts from A to
B at 6.00 a.m. Bandu starts from B to A at 8.00 am. The uniform speed
of Aruna is 10 kmh™ and the uniform speed of Bandu is 12kmh™. Find the
position and the time of meeting of both.

b) The perimeter of a rectangle is 70cm. Its area is 300 cm”. Find the length
and breadth of the rectangle.

c) Solve the following equation by the method of completing square.

8x> ~16x-3=0
02. a) Solve the equations for x

i. 5% =625 ii. x* =256
iit. log,(2x-9)=4 iv. 27070 = 4°

b) Find the value of the following, without using a calculator or mathematical
tables.

1024 729 6

IOgm _ZE‘F 10310 —5—1—2— 10g]0 %O

c) Find the value of y by using mathematical tables.

% _(4379)" {8.432}6
d (10.32)° (4.212
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20 10
Find the values of Z(?ar —1) and Z @BGr-1)

r=| r=1

20
Deduce the sum Z @Br-1

r=l1

The ' term of a series is (4r-1)
1. Find the first five terms of the series.

ii. Determine the type of the series, and find its first term, common
difference or common ratio.

iii. Find the sum of first 10 terms.

In a triangle POR, given that PQR = PﬁQ and the mid point of OR is X.
Prove that PX is perpendicular to QR.

PQRS is a trapezium with PQ//SR and SR=2PQ. The mid point of SR is
7. Prove that PQTS and PQRT are parallelograms.

PO =120cm and QR=60cm

Find QPR and PR
Find the bearing of R from P.

A universal sett € Q ={1,2,3,4,5,6,7,89}
X =348} 'vr={238}

I4

Find XuY, (xuy), X'ny’
XnyY, (XnY), x'uy’

7’

Hence verify that (Xuy)=X'nY’

7

(XnY)=X'vY
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07.

08.
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b)

b)
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SECTION B
Please answer three questions only

Two forces of P N and Q N act at a point and include an angle «. The
magnitude of their resultant is Q, N.

Two forces of P N and 2Q N act at a point and include an angle &, The
magnitude of their resultant is also Q N.

Show that & = 150° and find the value of P interms of Q.

ABCD is a square forces of magnitudes 6 N, 12N, ,4\/5N ,6\/§N are act in

the directions AB,AD,AC and DB respectively. Find the magnitude and
the direction of the resultant force of the given system.

A train travels in 5 minutes a distance of 4km from rest at one station to
rest at another. It is uniformly accelerated for the first 2 minutes, and
uniformly retarded for the last minute. The speed being constant for the
remaining period.

Find the maximum velocity and the acceleration and the retardation by
drawing a velocity time curve.

One ship is sailing due south with a velocity of 15 V2 kmh" and another
ship due south east at a velocity of 15kmh™. Find the apparent velocity
and direction of motion of the second vessel relative to an observer on the
first vessel.

A stone is thrown with velocity 12m/s at an elevation of 30°. Find

1. the time of flight ii. the greatest height
1l the range on the horizontal
iv. the velocity and direction of motion of the stone when it is at a

height of 1.2m (g=10ms'2)

A mass of 0.5kg resting on a horizontal table is connected by a light string,
passing over a smooth pulley at the edge of the table, to mass of 0.2kg
hanging freely. Find the common acceleration of the masses and the
tension in the string if the table is smooth.



09.

10.

A uniform ladder of length 21 rests against a rough vertical wall and its lower end
on a rough horizontal plane, it being inclined to the wall at 45°. The coefficient of
friction between the ladder and the wall is 2/5 and that between the ladder and the
ground is /4 .

Find the values of normal reactions and frictional forces at the wall and at the
horizontal plane. Find the value of 4.

OACSB is a square
a) OA =4m and the unit vectors along OA and OB arei dnd J
respectively.

I. Find EZ,Z:,FA,EE in terms of { andj
il. Find 504 +3A4C +4CB+2BO0 and its magnitude.

b)  OA=3i+4j OB=4i-3j OC =6i-8j

Find 1. AB,BC,CA
il AB, BC, C4
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