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Directions to candidates:

All questions are to be attempted.
All questions are of equal value.
All hecessary working must be shown in every question.

Fulll marks may not be awarded for careless or badly arranged

work.
Each question attempted should be started on a new page.
i

Approved calculators and geometrical instruments maybe used.
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Question 1

(a)

®

(©

(@

Calculate, correct to two decimal places:

3x254
4

Factorise:

g’ —16p

1
Express with rational denominator: ‘\/g 13 .

Solve the following:

3

=6
@) v-2

graphing your solution on a number line.

3
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Question 2 Begin a new page.

(2) On a number plane, plot the points O(0,0), A(4,0), B(0,4) and C(6,6). Join
AB and OC. Label the point of intersection D.

(b) Show that AB is perpendicular to OC.

(c) Find the lengths of AB and OC.

(d) Use congruent triangles to show that OC bisects AB.

't

(e) Show that the exact area of OACB is 48 square units.

(f) What shape is OACB?
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Question 3 Begin a new page.

(a) Differentiate:
1 )

= 1

@ Y xvz !

iy FE)=2:6-%)"

® o Jexes) e

e

© J 3ydy

Evaluate “— \

I

(d) State the equation of the parabola with focus (0,3) and directrix y = 3.
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Question 4 Begin a new page.

(@

{:'

In the diagram, ABCD is a thombus and angle DBC is 64°. CD is produced-
to F. Copy the diagram.

Find the size of :

(i) angle ABC

(ii) angle ADF, giving reasons. .

. 2
® The equation of a parabola is given by -1 =4(x-3),

@ State the coordinates of the vertex.

(i1) Find the focal length.

(iii)  Sketch the parabola.

(iv)  State the coordinates of the focus.

(v) State the equation of the directrix. -
(vi)  Find the x-intercept.

(vii)  State the length of the latus rectum.

Pt ek ek ke ok




Copyright Mathematics Half Yearly 2005
Question 5 Begin a new page.

(8) Consider the equation x* —2x+6=0 with roots & and. f

Find the value of

Wb
@ **+F
(iii) “2+ﬁ2§
|

-

(b) Find the values of k if the expression
2

DO ek ek

xX-2x+k-4

is positive definite for all values of x.

(©)

In the diagram above, A is 20 km from P on a bearing of 074° T whereas B
is 35 km from P on a bearing of 120° T.

) Find the size of <APB.

(i)  Find the length AB-

If the size of <PAB is 92°, state the bearing of B from A.
/
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Question 6 Begin a new page. |

(a) A ball is dropped from a height of 45 m. It rises to two-thirds of that height
on the next bounce then two thirds of that again on the following bounce,

and so on.
@ Develop a series to represent this situation.
(ii)  Find the total distance traveled by the ball before it comes to rest.

() (1) Myfannwey invests her hard-earned $1000 in an account which pays
_9.5% per annum, compounded annually. .

Find the amount accumulated if she invests it for 30 years.

(ii) Rudy decides to invest $1000 at the beginning of every year in the same

type of account for 30 years.”

Find the total amount of her investment at the end of 30 years.

(c) Solve sinBcosf—sinf=0 for 0° <9< 360°




\
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Question 7 Begin a new page.
() The gradient function of a curve is given by ¥ =4x=2,

If the curve passes through the point (L, - 3) find the equation of the curve. 2

N 2 - _ ‘

(®  Consider the curvés with equations ¥ =% 4x+3andy=x+3 which 3

intersect at (0,3) and (5,8). // '

(i) Sketch the curves and shade the region where  /

y2x2—4x+3andyﬁx+3

simultaneously hetd—

(if) Find the area between the two curves.

i \ ,
Question 8 Begin a new page.
LS
JThe equation of an ellipse with centre at the origin is givenby 9 ¢4
o
@)  Find the x-intercepts. 1
(i) . This ellipse is rotated about the x-axis between x= -3 and x=3. 3
Show that the volume generated is 1677 umits®.

(b) Use Simpson’s Rule with 4 sub-intervals to find an approximation to the area
‘ ' 4

qjder the curve Y = 3" between x=0 and x=4.

(c) Find the value of k if

_[lk——lgdx =2
X
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Question 9 Begin a new page.

@ Explain why the curve ¥ =*"+3x increasing for all values of x.
v s, %

® Consider the points A( - 1,3) and B(5, 7). The point P moves such that it
is equidistant from A and B, ie. AP=BP,

1 Derive the equation of the locus of P

()  Describe this Iocus geometrically.

© d (9-%}_ —36x
dx\9 + x* (9+x2)2

@) Show that
1 x dx

09+ x%)?

(i) Hence evaluate
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Question 10 Begin a new page.

(a) Simplify cosartan «.

(®)

C

Consider the triangle ABC with AB=AC. A ‘

gle ABC=72°, CD'bisects angle
ACB. Let the lengths BC=1 unit and BD=x units,
@) Prove AABC///ACDB . -

| 2
()  Hence find the length of AC in terms of x,
—
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Question 10 continued

(//7% A E b B

D 2 ko c

Diagram not to scale.

A rectangular park ABCD is 2 km long and 1 km wide. Gabby wants to run
from one comer A, of the park to the opposite corner C. If she goes along the
perimeter she runs at 10 km/h on concrete but if she cuts across the park she
squelches through mud at 6 kmv/h. She decides to cut across the park at E,
which is x km from B, to save time.

x“+1 2-x
6 10

T=
The total time, T hours, for her run is given by

ar__ x 1
6)) Show that %X 6vYx*+1 IO'

(i)  Hence find the value of x so that Gabby’s time is the quickest.

END!!
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