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Question 1
C N B w O I< . a) The equation 4x* —3x+8=0 has roots & and S.
SCHOOL
Without finding the value of o and g, find
1
i) at+ p
if) §+% )
Year 11 Mathematics Extension 1
. . 2x+3 3
b)  Solve the inequality <3
x—1
" Prelimi 12010
. i H |
. Iiremv :hary Flnbal Exam ‘ c) i Find in exact form the tan of the acute angle between the lines
N : Bx+y—-2=0and y=x+1
0 3
. ' ii) Use the fact that m = tan 6 to show that the exact value of tan75" is
General Instruchhns j  Total marks - 7 2443
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» - All questions are of equal value

Working’ time — 2 holurs . *  Six 4 — page Exam booklets should be
Write usxﬁng hldck oriblue pen F F used

Board-ap‘proved calGulators may . End of Question 1
be used - ‘ o ’
' A table of standard 1htegrals 1s
provxded at the backi iof this Paper

All necessary working should be
shown inrevery question




Question 2 Start a new booklet

b)

Given y=(3x-2)’(1-x)

i) Find the derivative, % in fully factorised form.

if) Find the equation of the normal at the point where x = 0

i) Express 3sinx —+/3 cosx in the form Asin(x - o) where 4> 0 and o
is acute,

i) Hence or otherwise, solve the equation 3sinx ~3cosx=1 for
0<x<360"

AB and CD are tangents to a circle, centre O. The tangents intersect at point E

and the line 4O passes through C as illustrated.

D

i) Show that A4OB ||| AAEC

if) What kind of quadrilateral is OBEC? Justify your answer

End of Question 2
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a)

b)

Question 3

Start a new booklet

The point P divides the interval 4B joining 4(-2,—3) and B(l,4) internally in

the ratio of 3:2. Find the coordinates of P

‘ . P
A function is defined by the equations x=1-¢ and y = 5

i) Find the value(s) of x when y=8.

if) Express y as a function of x.

iif)  Draw a neat sketch of the function.

Question 3 continues on the next page
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2 2 . Question 4 Starf a new booklet Marks
P(2p,p*) and Q(2g,q*)are points on the parabola x> =4y, R is the point

(2,0) and POR is a straight line, as shown.

a) A concave down parabola has a focal length of 1 and a focus of (2, 2)
A y 3 1
i) Find the vertex of the parabola
: 2
if) Find the equation of the parabola
2
iiiy  Sketch the parabola showing the directrix, the focus and the vertex.
(24.9%)
. . x* . 3
b) Find the equation of the tangent to the curve y = I at the point where
PQp.p") w=-1
5 s 0
. L c) The diagram below shows a right angles triangle with sides ficm and #ficm. A
- \‘y/ x
RQ2
v @ N - rectangle is inscribed inside the triangle.
i) Give that the chord PQ has the equation (p+ q)x —2y—2apq show that
p+q=pq 2 10 em X
it) The the equation of the tangent at P, 1 , y
iii)  Find the locus of the point T, the point where the tangents at P and Q 2 1
15 cm
intersect.
i) Show that the area of the triangle is can be given by
A=xy+(15—x)y+(10~y)x . 2
End of Question 3 2 2
if) Hence show that y = 30-2x o)

End of Question 4




Question 5 Start a new booklet

a)

b)

°)

Solve |2x + ll >4 —x , graphically or otherwise.

Solve cos28—sin@ =0 for 0<8<360°

P, 4 and B are the points (x, ), (4, 2) and (1, -1) respectively.

i) Find the locus of the point P if it moves so that P4=2PB.

if) Find the centre and radius of the locus.

End of Question 5

Marks

Question 6  Start a new booklet
a) The parabola y=x* +x+1 has a tangent with equation y = —(mx +2m) . Find

the possible values of m. Leave your answer in exact form.

b) A tree’s height is being measured by two observers. The first observer (4)
records an angle of elevation to the top of the tree of &".. A second observer

(B ) measures the angle of elevation to be exactly B

T

0

If ZAOB =30" and 4B is 10 m.

i) Use A4OB and the Cosine rule show that
V340.BO+100 = 40* + BO?

if) ShO\;V that if BO =340 then

10

J10-33

A0=

Question 6 continues on the next page




iif) Using ATOA4 and ATOB show that

tana_3

tan g -
iv) If the angle of elevation at 4 is twice the size of the angle of elevation at

B (a =2p) then show that the f=30°,

iv) Hence or otherwise find the height of the tree to one decimal place.

-- End of Exam --
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