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 DIPLOMA IN TECHENOLOGY- FOUNDATION LEVEL 02
 FINAL EXAMINATION - 2009/2010

| MPZ 2230 - MATHEMATICS — PAPER [T

 DURATION — THREE (03) HOURS

"DATE : 01 March 2010 TIME: 9.30 a.m. — 12.30 p.m.

" ANSWER SIX (06) QUESTIONS ONLY.
- YOU CAN USE NON PROGRAMMABLE CALCULATORS. YOU CAN’T USE
"MOBILE PHONES AS CALCULATORS. '

01.  ABC is an isosceles triangle such that AB = AC. The equations of the line 48 and
BCare 2y —x—1=0andy —2x— I = 0 respectively. Prove that the line AC is
parallel to the line 2y + JIx = 0.

If 4 = (3, 2). Find the coordinates of the points B and C.

Find the length BC and hence deduce the area of the triangle ABC.

02. A circle passes through the points 4, B and C which have the coordinates (0.3),
(~/3,0) and (—+/3 ,0) respectively. .

a) Find the equation of the circle.

b) Find the coordinates of the centre and radius of the circle.

c) Find the length of minor Arc BC.

d) A line y = mx +3 of variable gradient m, cuts the circle ABC in two points
L and M. Find the equation of the locus of the mid point of LM.

03.  Find the equatlon of the chord joining the points B,{at],2at, ) and P, (at; ,2at ) on
the parabola y* =4ax.

PQ is chord of this parabola passing through the focus S(a,0). PM and ON drawn
perpendicular to the line x + @ = 0, meet that line at M and N respectively.

Prove that
a) PN and QM lines pass through the origin.
b) MN subtends a right angle at the focus S.

parabola.

c) Hence prove that the tangents to the parabola at P and @ form with SM and
SN a rectangle one vertex of which lies on the line MN.
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Find the coordinates of the intersecting point of the tangents at P and @ to the
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Find the equation of the tangent / to the ellipse S Ex—2+€-i——l=0 at the point
(43

P=(acosf,bsin@). Find also the coordinates of the intersection point of the
tangents at the point P and O ={acos@,bsing). N is the foot of the perpendicular

~ from the origin upon the line /.

Show that if ¢ is the eccentric angle of the point of contact O of the other tangent
from Nto § = 0 then a’ tan@ =5’ tan%(ﬁ-{-gb).

Find the equation of chord joining the points A(cti,%) and B(ctz»_-,% ) on the
' ! 2

rectangle hyperbola xy = ¢°. |
A variable chord of the hyperbola passes through the fixed point C 5(7 ,C) .

Show that the equation of the locus of the mid point of this variable chord is
2x{c—2)+cy =0 and verify that this locus passes through the origin.

Let f(x)= V3sin2x+ cos2x , show that there is an o in the interval (0°,45%) such

that f(x)=2sin(2x+ &) Find the values of x for which,

L. fx)=0 i, f(x) has a maximum
iii. f (x) has a minimum
Sketch the graph of y = f(x) where —180" < x<180°

State De Moivre’s Theorem for a positive integral index.

Express 1—Jr-?;[--gj—in the form cos@+4-jsin€. Where &< R, and find ‘the'valqe of

2 A2 RLE
{—1+J§J } +{#} Also find all values of {14—;/5]} by using De

2.

Moivre’s theorem for a positive integral index.

Vehicles approaching a crossroad must go in one of the three directions, Left, right
or straight on. Observations of traffic engineers reveal that of vehicles
approaching from the west 50% turn left, 20% turn right and the rest go straight
on. Assuming that the driver of each vehicle chooses direction independently, find
the probability that of the next three vehicles approaching the crossroad from the
west.

i all go straight on

ii. all go in the same direction

iit.  "two turn right and one turns left
iv. all go in different directions.

If the three consecutive vehicles all go in the same direction show that most of the
time they all turn lefi.
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Let the values of random sample of size n taken from a" population be

2%
X,y XgeeernnnX,. Given that the sample mean x is defined by x=-=-—and the
P

. " ___2
sample variance ois defined by o’ =— Z( ) lef —~x (ois called the
L] L]
standard deviation)

The number of printing errors x on each of the first 200 pages of a book containing
250 pages was observed and the following details were found. The total number of
printing errors 920. The sum of squares of printing errors 5032. Find the mean
and the standard deviation of the number of printing errors per page for the first
200 pages. The mean and the standard deviation of the number of printing errors
per page in the last 50 pages were found later as 4.4 and 2.2 respectively. Find
using.first principles and correct to two decimal place the mean and the standard
deviation of the number of printing errors per page in the book.

A particle of mass m is attached to one end of a light inelastic string of fength ,
The other end of the string is attached to a fixed point O and the particle is in
equilibrium under gravity. The particle is then projected horizontally with speed u.

L Show that the tension in the string when it makes an angle & with the
downward vertical through O is mlE!gcosQ 2g+H % j :

ii. Find the least possible value of u so that the particle can subsequently reach
the horizontal level of O.

iii. When the string first becomes horizontal, it comes into contact with a thin -

horlzontal bar which is fixed perpendicular to the plane of motion of the
string at distance / from ©O. Show that if 2gl <u’ <1é—the string

becomes slack before the particle reaches the highest point at a height
% above the level of the bar.

A light spiral spring of natural length / is fixed at the lower end with its axis
vertical. A particle of mass m placed at the upper end can compress the spring a
distance d(<l), when it is at rest. If the same particle is dropped on the upper end
of the spring from a height h, Show that the particle will execute a simple

harmonic motion with amplitude @ =+d* +2dh provided />a+d.
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