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PRELIMINARY EXAMINATION ,. @ (3-2)
2000 . € For the curve represented by the equation y=x-x" : 4

MATHEMATICS | ® Fid 2

(ii) Find the equation of the tangent to the curve at the point (1,0).

MATHEMATICS EXTENSION 1

Time Allowed - Two hours
(Pius 5 minutes reading time}

(iii)  State the gradient of the normal at this point

DIRECTIONS TO CANDIDATES
» Atfempt ALL questions.
» ALL questions are of equal value: v
+ Write yor Student Nasnie / Numiber on every page of the question paper and your )
answer sheets . . L
» All necessary working should be shown in every question. Marks may be deducted for
careless of badly arranged work.
* Board approved calculators may be used.
The answers to the six questions are to be handed in separately, clearly marked Question
1, Question 2 etc.
+ This question paper must not be removed from the examination room.
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The tenth term of an arithmetic sequence is 29 and the fifteenth term is 44.
{1>  Findthe value of the common difference and the value of the first term.
(i)  Find the sum of the first 75 terms.o

A geometric series has second term 6 and the ratio of the seventh térm to the
sixth term is 3.

{i.y  Find the common ratio 1.

¢y What is the first term a?

(i) Caloulate the sum of the first 12 terms.c

I £(x) = 15272 - 9x°, find the value of £'(-1),

In the diagram below, ABCD is a square. P, Q and R arg points on sides
AB, BC and CD respectively such that PB = QC =RD.

A B
a
[of
s} R

Copy the diagram onto your worksheet.

6] Prove that ABPQ = ACQR.

(ii)  Hence or otherwisc prove that PG =RQ.
(iiiy Deduce that ZPQR =90°,
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Solve forr: x*-5x2~36=0.

NOT TO SCALE

T

*B (6,1)

- A(7.3)

2%+5y-5=0

The diagram above stiows the line 2x +35y-5=0 and the points A (7.3)

and B (6,1).
Copy the diagram onto your worksheet.

(i) Find the equation of the line AB,

(i)  Pind the coordinates of the point of intersection, P, of the line

2x+5y—5=0and the line AB.

(iii)  Find the shortest distance from P to the line y+2=0,

The equation 252 —7x+12 = 0 has roots and #. Find the value of ;

0  a+p
i) ap.
(i) ?} +%.

Find 4, B and C such that d{x— )% + Br+ £ =x?

Marks
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¢ values of m, given that (3m—1)x? —4mx +2 = Dhas equal roots.

' Given the parabola 8y = 5% —6x - 23

Write the equation in the form (x—#}% = —40( y- k) .
Find the coordinates of the vertex and focus.
Find the equation of the axis of symmetry of the parabola.

Draw a neat sketch of the parabola showing the above information,

4px+3p-2=0:

Write down an expression, containing p, for the product of the roots

of the above equation.

Find the value of p given that the product of the roots is threétimes
the sum.

Marks

Question 5 (Start a new page)} Marks

@

(b

Convert 03; to a fraction in its simpiest form. 2

How much will 35000 accumulate to at the end of five years if it is invested 2
in a fund which pays an interest rate of 4% p.a. compounded quarterly?

y metres

X metres

X metres

The diagram shows a rectangular paddock which has an ares of 1 hectare (10 000 m*). The
paddack requires fencing around the perimeter and also along a circular arc in one corner.
The radius of the arc is hlf the width of the paddock.

1

Show that the total amount of fencing required is given by

1600
L= 4x+%+ -

metres, where x is the radius of the circular arc,

Henge show that when x is approximately 42.4 metres; the paddock will require the
least amount of fencing.}

lim | 4x?-2x% +1
xoel g3 2
x
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Question 6 (Start a new page) Marks

@ For the function y = x° — 6x* + 9x + I find the:

' i stationary points and determine their nature.
il. co-ordinates of any points of inflection.

ji. values of x for which the curve is increasing.

Hence sketch the curve y =% — 6x° + 9x + 1.4

(b)  The gradient function % of a curve is illustrated by the graph below:

ary

dx
dx

0 1 x

A stationary point is located at x = 1. Justify this statement by reference to the

graph,
ii. o Comment on the sign of % forailx,x=1.

_ Ix-1F

8. What does this imply about the curve y = Rx)?. -

2,
il The graph of gx—z is given below.

Eiiﬂ
dx’

‘ . o/x ' x
-6 .

Copy and complete this table:

X o] 1 2

2.
sign of gx—z

What is the nature of the stationary point at x = 1?

S

Question 7 {Start a new page) Marks

(a)  The sum ofthe first n terms of 1 certain arithmetic series is given by S, =‘"(3;1+1) )

i Calculate $; and S;. )
i Find the first three terms of this series.
Hi. Find an expression for the n-th term o

()} Qver the years the statistics showed the population of a particular town was decreasing in
such a way that at the end of each year the population could be determined in the following
way:

10% of the population at the beginning of the year moved out and

500 new citizens moved in during the year

At the beginning of 1996, before the 10% moved out, the population of the town was 16 000.

i Show that at the end of 1992 the population of the town was:
10 000(0:9Y° + 500(1 + 0.9+ 09430 .
This trend continued indefinitely. Find the population of the town at the end of the

i
year 2009. (i.e. the end of the 20th year)t
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