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Preliminary Mathzmatics Extension I

STANDARD INTEGRALS
J‘xadx =~—I—x"”, n#-l;x#0,if n<0
n+l
Il
|=ax =Int, x>0
X
je‘”dx’ :ie“, a#0
a
1.,
_[cosm:dx =—sineax, az0
a
. 1
Ismaxdr =w—cosax, a# (0
a
2 1
,J‘sec ac dx - =i-tanay, a#0
a
Isecm:tanaxdt =lseca'c, a=0
a
f 21 —dx =—1—tan'1-:f-, a#0
a’+x a a
J ! & _=sin'1£,a>0, -a<x<a
Vat —xt a

zic =h1(x+\/xz—d’),x>a>0

dx =h1(x+\n'x2+a2)

NOTE: Inx =1log,x, x>0




Section I

5 marks

Attempt Questions 1 - 5

Allow about 10 minutes for this section

Use the mulfiple-choice answer sheet for Questions 1-5
Marked by GHW

1 'What is the solution to the equation ]xﬁ2| =2x+1?
A x=-3
I
® 5=-3
1
C) x=-
© *=3
@) x=3
2 What are the coordinates of the point that divides the interval joining the points
A(2,—4) and B(3,-3) externally in the ratio 2:3?
(&) -(0,-6)
® (1,34
(© (24,-3.6)
O (5,-17)

3 Givenf =‘tzmg sing can be expressed as:

27 cosf+2
2t

1+¢
2r

3+
2t

© v

D) tand+2

(A)

B

4 A parabola has the parametric equations x =6t and y=3.
What is the gradient of the tangent to the parabola af #=37
(AY m=3
B m=3

3
C ==
{Cy m 5

D m =7

. Pr_elimr:rzary Mathematics Extension |

5 Line SP is a tangent to the circle at P and S is a secant meeting the cirele at @ and R,

Giventhat SP=4, QR =6 and SR=1x, what is the value of x?
(A) -8

@ 2
© 3

®) 4

End of Section 1




Preliminary Mathematics Extension !
Section 11

46 marles
Attempt Questions 6 - 8
Allow about 90 minutes for this section

Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (16 marks)  START NEW BOOKLET Marks
Marked by JTA
(a) The point F divides the interval 4B joining A(—6,2)and B(2,10) internally 2

in the ratio 3:5. What are the coordinates of P?

. (b) Solve the inequality 2“‘23 <1 : 3

x

(¢) Thepolynomial P(x)=x"—-6%"+4x+2 hasroots &, § and ¥ .

()  Find the value of g+ B+y. . 1

(i)  Find the value of affy. ) . ’

(i)  Find the value of (& —3)(f—3)(r —3). 1
. (d} Find the acute angle between the lines y =2x—1 and x—3y+3=0. 2

Answer to the nearest degree.

Question 6 continues on next page

. . . g
(© Solve the following equation for 8 for 0° £ <360°, by letting 7= tana :

sing +cosf=-1

Preliminmy Mathematics Externsion I

(D A mountain AB is 1200 metres above sea level. Daniel is on a boat with a
- bearing of 140" to the mountain and angle of clevation to the top of the
mountain of 24°. Chloe is on a boat with a bearing of 110° to the mountain

and angle of elevation o the top of the mountain of 18°,

‘What is the distance between Daniel and Chloe?

Answer to the nearest meire.

End of Question 6




Preliminary Mathematics Extenston 1 Preliminary Mathematics Extension 1

Question 7 (15marks)  START NEW BOOKLET Marks ) (d)  P(2ap,ap®) is a variable point on the parabola x* = 4ay with focus S(0,a).
Marked by HRK M is the midpoint of SP. '
(8] A polynomial P(x}=x"+ax®+bx+6 is divisible by both {x+3) and (x+1) y
(i) Find the values of @ and 5. h
(i) ~ Write the polynomial P(x) as a product of its factors. 5
x =4ay
1 2
() ()  Showthat HEOS Y oty )
sin2x
(i)  Hence show the exact value of cot15” is 2++4/3 . 1
{(¢) AR is a diameter and BC is a chord of a circle. A tangent at £ meets BC 3

produced to D such that DE is perpendicular to BD.
By letting ZCBE =a, prove that BE bisects ZABC.

() Show that the tangent to the parabola at P has equation y = px—ap®.

(i)  Where does the tangent to the parabola at P cut the x-axis?
(iiiy Find M, the midpoint of the interval SP.
(iv)  Find the cartesian equation of the locus of M.

L S ¢

End of Question 7

Question 7 continues on next page.
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Question 8 (15 matks) START NEW BOOKLET

@ @

(i

Marked by RDS

Express 2sinx—cos x inthe form 4sin{x—a) for 0" <@ <90,
Leave or to the nearest minute,

Hence solve the equation 2sinx—cosx =1 for ' £ x<360°,

() In A4BC, AD and BE are perpendicular to CB and AC respectively. The
lines AD and BE intersect at F and CF is produced fo meet AB at G.

()
(i}

(iiiy

Why is ABDE a cyclic quadrilateral? Give a reason.
Why is EFDC a cyclic quadrilateral? Give a TEason.
Prove that ZFCD = ZDARB.

{c) The parabolas y=x* and y = (x—4)* interscct at the point 4.

%
(i)

{d) Consider the equation: y =

@
(i)
(i)

(iv)

Find the coordinates of A.

Find the size of the obtuse angle between the tangents to curves at
A? Answer to the nearest minute,

X
2x*—x-15
Find the coordinates of the y-fnfercept.
Find the equation of any vertical asymptotes.
Find the lim

X
Hence or otherwise, sketch the curve y =~+~2+—'L--+-+1
2x*—x-15

End of paper
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