THE OPEN UNIVERSITY OF SRI LANKA
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MPZ 1310 — BASIC MATHEMATICS -II
DURATION - THREE® (03) HOURS

DATE : 20™ February 2012 TEME: 9.30 a.m, — 12.30 p.m.

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.

0. a The distance between two towns x and y is 30km. With uniform speed of
10km/h, A started his journey from x to y at 10.00 a.m. After one hour B
started his journey from x to y at uniform speed of 30km/h.

Find the position and the time at which B overtakes A.

b. One of the two number is 6 more than the other. The sum of their squares
are 68. Find the two numbers.

C. Solve the following equation by the method of completing square

8%+ 16x—~1=0.

02. a. Solve the equations for x.
i. x’ =243 il 4> =1024 i log,(3x—9)=4

b. Without using calculator, find the value of
lo 2—5§+ Io E ~lo —8—
581 Bl T %81g
c. - Without use the calculator, find the value of x from the formula;
Jab

. where a=0.0225, b=0.04.
a+b .

483

d. By using tables find the valug ———-"—
2.38%39.01
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_ The r'" term of a series is (3r+2).

Find the first three terms of the series.

Show that this series is an arithmetic series and find the common
difference of the series.

Calculate the sum of first 15 terms of the series.
Calculate the sum of first 30 terms of the series.

Calculate the sum of secend 15 terms of the series.

In the ABC triangle ACB = ABC, and the mid point of BC is D. Prove
that AD is perpendicular to the side BC.

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

PQRS is a parallelogram and PQ = 2QR, the angle bisector of SPQ meets
SR at X. Join the points X and Q.

Prove that Pf(Q =90° (Hint : Draw xy line parallel to PS and Y is the
point on the line PQ)

PQRS is a parallelogram, X and Y are two points on the line SR and
produced SR such that PX L RS and QY _l, RS. Prove that PXYQisa
rectangle.

In triangle PQR, the medians QX and RY meet at G. Prove that the area
of the quadrilateral PXGY is equal to area of the triangle RQG.



06.

07.

08.

Section B — please answer three questions only.

When two forces of magnitudes Newton P and Q are inclined at angle 8,
the magnitude of their resultant is Newton 2P. When the inclination is
changed to (180- 8), the magnitude of their resultant is Newton P, Show

P 2

that —=—
o

5

ABCD is a square. Forces with magnitudes 2NV,8V ,2\/§N and 4J2_N act

—_— . ——

in the directions 4B, 4D, AC and DB respectively. Find the magnitude
and direction of the resultant of the above forces.

A train travelling along a straight line with constant acceleration is
observed to travel consecutive distances of 2km in times of 60s and 40s
respectively. Find the constant acceleration and initial velocity of the
train. ' :

Two cyclists P and Q are travelling in the same distance along a straight
road, when Q is travelling at the speed 9ms™, P overtakes Q at a speed of
10ms™. At that very moment they observe a traffic lights signal post
108m ahead. Then P cycles for T s with his speed and then decelerates
uniformly while Q cycles for 6s with his speed and then decelerates
uniformly. P and Q stop at the traffic lights signal post at the same instant.

L. Sketch a speed-time graph of the two cyclists on the same
diagram.
ii. Calculate the time during which Q was decelerating.

1. Find the value of T.

A stone is thrown from the top of a cliff which is 60m above the sea level.
Initially the stone is moving at 10ms’ at an angle of elevation of
Sin"'(4/5). Find the time taken by the stone to reach the surface of the sea
and the horizontal distance travelled in this time . (g = 10ms™)

A truck of mass 3000kg tows a trailer of mass 1000kg. The resistance to
meotion for truck is SO0ON and for trailer is 100N. When they are travelling
with an acceleration of 1.5ms?, find the tractive force exerted by the truck
engine and the tension in the coupling between the truck and the trailer.




09,

10.

A uniform ladder of length 2a rest with one end against a rough vertical
wall and the other end on rough horizontal ground. The inclination of the
ladder is a to the horizontal. The coefficients of friction between ladder
and the horizontal floor and vertical floor are 3/5 and 1/3 respectively. If
the ladder is in the limiting equilibrium, find the valie of tanex .

A particle of mass 5Skg is placed on a rough plane which is inclined at 30°
to the horizontal. A force of 10kg weight acts on the particle in a direction
parallel to and dp the plane. If the particle is just about to move up the
plane, find the value of coefficient of friction between the plane and the
particle.

Three forces F, =3i+ 4] F,=pi+7j F,=-8i+10j
Given that the three forces are in equilibrium.

Find the values of A and p

Find the magnitudes of F; , Fy and Fs.

Find the magnitude of the resultant force R
Where R=F, +2F,; +3F;.

PQRSTU is a regular hexagon and Fé =a PR=b

Find
i EE,R_‘S,ﬁ:ﬁ and UP in terms of a and b.
ii.  PS,PT,PU interms ofaand b.
- Copyrights reserved -
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