SYDNEY GIRLS HIGH SCHOOL

2006 HSC Assessment Task 3
June 13, 2006

MATHEMATICS Extension 1
Year 12

Time allowed: 80 minutes

Topics: Parametrics, Circle Geometry, Inverse Functions, Integration by
Substitution

DIRECTIONS TO CANDIDATES:

»  Attempt all questions

*  Questions are of equal vaiue

» There are 4 questions with part marks shown in brackets

*  All necessary working must be shown. Marks may be deducted for careless or badly arranged work
e Board approved calculators may be used

*  Write on one side of the paper only




QUESTION 1

a)

b)

d)

N,
2)

(:.m

Find the inverse of the following functions and

state the domain and range
@) y=log,(x-3)

() y=x*—4x+5 x>2

Differentiate

-1 n

(i) y=sin~ 3x

. ax
11 =C0S —
) y )

Find the primitive function of

f(x)=xsin" x

(1) what is the domain of f(x)

(i1) show that this is an even function

(111) verify that when x = 0, f(x) is stationary

(iv) sketch a graph of y =1f(x)

d(x* tan™' x)

(i) Show that —~——— "2 =2xtan"'x + [ —
dx )

3

(ii) Hence or otherwise find j xtan™' x dx
0

1
1+x?

MARKS




QUESTION 2

a) Find the following indefinite integrals using the
substitution given

(1) J'x x* +4dx u=x>+4
dx

11 —_— u=1logx,

) J.x(logxef g%

(iif) j—:; .
A —e

b) Evaluate the following definite integrals using the
substitution given )

0

rdt

@) t=4—1
! Ja—t

3
1 Sdenshua—— =3-2cosf
(i) Oj3 y

¢) The region R is bounded by the curve y= _f_l
X+

the x-axis and the vertical line x = 3.
Use the substitution u=x + 1 to find
(i) the exact area R

(ii) the exact volume generated when R is rotated
about the x-axis

MARKS

oy




QUESTION 3 MARKS

a) T (2at,ar’) is a variable point on the parabola x> =4ay
(i) show that the gradient of the tangentat T is t.

(ii) show that the equation of the tangentat T1s y=1#x— at®

b) Write down the equation of the chord of contact 4
of tangents drawn from a point (x,,,) to the

parabola x* =4ay

(i) find the equation of the chord of contact from
the point (3,-2) to the parabola x* =8y

(i) at what point does the line intersect-the directrix

c) If PM is a normal to the parabola x* =4ay at avariable

point P(2ap, apzl) and FN is drawn through the focus F
parallel to the tangent at P to cut the normal at N

£/
W95
T

(i) prove that the.locus of N(x,y) is x*=a(y—a)

N

F Pap,ap?)

o / X




d) The tangents at P(2ap,ap” ) and Q(2ag, agq®) onthe
parabola x* =4ay intersect at T (a(p+q), apq)

(i) find M the midpoint of PQ
Hence show that
(i) TM is parallel to the axis of symmetry
(iii) if TM meets the parabola on R, then R bisects TM

\f(lv,}; the tangent at R is parallel to the chord PQ

P(2ap,ap)

NOT TO
SCALE

Q(2ag,aq

X = 4ay




QUESTION 4

MARKS
a)
O 1s the centre of the circle 5
Prove that
(i) x+y=90
(i) z-y=2x
3

BA and BC are tangents to the circles

DE = 5xBD. Prove BA = /6 xBD

c) 5

€ P

Q ¢
PQ is a common tangent and PA || OB . Prove that
i PCJOD

(ii) PQBC isacyclic quadrilateral




d)

P and Q are the centres of the circles
PAX and QAY are straight lines.

Prove that P, Q, X and Y are concyclic

A and B are fixed points. P moves on the plane
so that AB subtends an angle of 30° at P.

(1) describe the locus of P

(11) describe what construction you would carry out
to draw the locus of P

THE END
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