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General Instructions

5::?1:2% tg;l:; __52 T:’::::S L ' All questions are of equal value.
Answer questions 1 and 2 in book 1,
Answer questions 3 and 4 in boak 2.
Answer questions 5, 6 and 7 in book 3.
Apporoved calculators may be used.:

Write using blue or black pen. N
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Mathematics Extension 1
Preliminary Examination 2001

Question 1

(a) A is the point (1, 4) and C is the Lpomt (7, -2). Draw a reasonably accurate
number plane that reflects this mformatlon Join AC : 1

) The point B divides A‘C‘mﬁemally in the ratio 1:2. Find the coordinates of B. 3

(i)  Suppose D is apoint in th¢ first quadrant such its perpendicular distance
from AC is 6 units. Wxt owt calculatmg any areas explain why the area of

1
AABD = 5 x Area A ‘CD You may justify your answer using your

diagram. 2
2x -1 Pl ol ) : .
(b) ~ Solve o < 3. Graph your sd)lu;tlmn on a number line : 3
(c)' Draw y = Ix | and y =x +1 on @he; samé number plane. Hence or otherwise solve l x |:s x+1 3

Question 2

(a) Suppose that there are 30 stude ¢ stmdylng Extension 1 Mathematics. In how many ways can an
Extension 2 class of 10 -'studenns‘ bé ﬁmrmed‘? 1

(b)  Inthe women’s marathon at the\Sydﬂey Olympics there were 80 competitors. In how many ways
can the gold, silver and bronze medaJls be awarded? (You may assume medals are not shared.) 1

(¢)  Inhow many ways can the lettf: 5 (Df the word EQUATIONS be arranged if no two vowsls are
to be nelxt to each other. (The w wels are A, E, I, O and U.) } 2

(dy A committee of 6 girls is to \be‘crosen from 10 girls. Two of the girls are fighting and refuse to be
on the same committee together, Im hmw many ways can the committee be chosen? 2

(%) A tangent is drawn to x* = 4ay at tbef§point P(Zap,ap ) .

(1) Prove that the equation of theﬁtangent is givenby y = px—ap®. 2

(i)  Find the equation of?the\ normal at P. 2

(iii)  The normal at P xnterse:uis the v — axis at (). The tangent at P intersects the y — axis at R.
Find the area of the tnanﬁle PQR 2
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Mathematics Extension 1
Preliminary Examination 2001

Juestion 3 start a new bobﬂ{let 3
(a)  Find the derivative of the following:
@ y=(4x-1)

X
2x+1

(i) f)=

. : . - 3 (i 353”‘_ 4 »dy _ ) ) o .

® @ Showinatit y=(2r1) (¢ -2)' then =625+ (2 -2) (s +2¢ -2)
(i)  Hence find the equation|of the normal to y = (2x+1)’ (x* ~2)"at the point where x =0

(c)  Use the method of first principles zf‘o‘iﬁind f(x) if f(x)=x-3x"

Question 4
(a)  If you were looking at a ﬁmct:iioh drawn on a number plane where would you find the ‘roots’?

(b) (1) Explain in words what it nﬁems to say a quadratic is ‘positive definite’.

(ii) 'i?rove that y = x* —4x 410 ‘ié;‘positive definite.
(iii)  If the roots of x* —4x+10i= 0 are o and S, evaluate a+ 8

(iv)y Draw y=x"—4x+10 on a nimber plan¢ showing its axis of symmetry and vertex.

(v)  Angel notices that the p ‘ra,fbdla you just drew has no roots. Buffy wonders how you can
have an answer to &+ 4 if this is so. How would you explain it to her?

© Ifx*=A(x-1)+B(x-1)+C, find4, Band C
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Mathematics Extension 1.
Preliminary Examination 2001

Question 5 $€art a new booklet

(a)  Draw an interval AB that is Scm long As accurately as posisible draw the locus of all p‘éims which
are lcm from AB. . ' 2

(b)  Apoint P moves sO that it is caiqhidis‘mant from A4(1,-1) and B(3,5). Find the equation of the firbcus
and give a geometric description of it. (A diagram will prove to be useful). 4

(c) (@) Cisthe point (1,0) and D }s ;hq;point (-1,0). The locus of all points P, such that the gr

Aok dients
have a product of 1, (m(CP)% m(DP)=~1) is given by x+y =1 ,

Without doing any ‘w:oxrkiﬁi wWe éhould have expected this locus would be a circle with CD as

the diameter. Why is this? (Usea diagram as part of your explanation.) 1
(i) When the locus is dra‘wrig ‘he;re‘?are two points which should be excluded from the circle.
What are they and why? | ' . ) 2

(d) Solve 4" —65x 2" +64=0 | | g
|

Question 6 |
. |

(a) Iftang= ——fand cosa >0, fmd the exact valug¢ of sin2a. 3

(b) Solve 2005%—-1=0for O£x§$2fyir . _ 2

(c) () Expand 4 sin (x —-a) » ' 1

(ii) By putting 2sinx ~CO$:T¢ miw the form Asin(x- a),
solve 2sinx - cosx = 1 ,1(035 x<360°). 3

(d) Samantha stands due cast of i(]jen%point Toweir and observes the angle of elevation of
the top of the tower t0 be 70°. Miranda stands ¢ue south of the tower and observes the
angle of elevation to be 60°. If Miranda and Samantha are 400m apart, find the height of

the tower to the nearest metre.
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(Question 7

(a) PAis atangent. Use similar triangles to prove that (P4)* =PBxPC. 4
(b) Ifinthe diagram above PA = y,‘PB‘ = x and BC = 6 write an equation that relates » and x 2
()
H
In the diagram above GH aryd JL are chords that intersect at K. Write 2 relationship

between x and Y.

(d) Use your answers in (b) and jc)i“toysolve the equations simultaneously and find possible values of

the lengths of x and .
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