Sydney Girls High School

November 2014
MATHEMATICS

EXTENSION 1

YEAR 12
ASSESSMENT TASK 1 for HSC 2015

Time Allowed: 60 minutes
+ 5 minutes Reading Time

Topics: Mathematical Induction, Parametric Equations and Circle Geometry.
General Instructions:

e There are Seven (7) Questions of equal marks.

e Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged work or incomplete
working.

Start each Question on a new page.

Write on one side of paper only.

Diagrams are NOT to scale.

Board-approved calculators may be used.

Write your student number clearly at the top of each question and clearly number each question.

Total: 56 marks

Student Name: Teacher Name:




Question 1 (8 marks)

a) Find the equation of the tangent to the parabola x =6t , y =3t® at the point
where t=2.

b) Normals are drawn at two points P(2ap,ap?) and Q(2aq,aq’) to the parabola x> = 4ay .

) Derive the equation of the normal at P.

i) Find the point of intersection of these two normals.

Question 2 (8 marks)

a) Copy or trace the diagram onto your answer page.
T

)] PT is a tangent to the circle. Prove that ATBP ||| AATP.

i) Given that TP = 12 cm and AP =16 cm, find BP.

b) Prove by mathematical induction that 3*" —1 is divisible by 80 for n>1.



Question 3 (8 marks)

a)

)] Find ZCOB with reasons.

i) Find ZOCB with reasons.

b) Prove by Mathematical induction that 4" >1+3n forall n>1.

Question 4 (8 marks)

b)

Derive the Cartesian equation for x =2t -1,y =3t* +1

The chord PQ of the parabola x® =12y passes through the point C(8,0).
If P(6p,3p*)and Q(69,3q°) .

) Derive the equation of the chord PQ.

i) Show that 4(p+q)=3pq.

iii) Find the locus of M, midpoint of PQ.



Question 5 (8 marks)

a) Consider the points A, B and C lying on the circle, with tangents drawn from A and B,
meeting at P. AC is parallel to BP. Copy the diagram.

) Let ~.CAB=x" . Prove AB = BC.

i) Prove ZABC = ZAPB.

b) P(2p, p?) and Q(29,q*) are two points on the parabola x*=4y.
The chord PQ subtends a right angle at the origin O. Show that pq = —4.

c) Find ZAFE, give reasons.




Question 6 (8 marks)

a)

b)

Use Mathematical Induction to prove for all integers n>1
Ix2+2x 22 +3x 2+ 4nx 2" =(n-1)2"" +2

Two points P(2ap,ap®) and Q(2aq,aq?) lie on the parabola x* =4ay .
The tangent at P and the line through Q parallel to the y axis intersect at T.

i) Draw a diagram to illustrate the information above.

ii) Show that the coordinates of T are (2ag,2apq —ap®) , given the tangent at P

is y=px—ap’

iii) Find the locus of M, the midpoint of PT when pgq=-1.



Question 7 (8 marks)

a) A chord of contact to the parabola X* =4y, has the equation y=x+3.

Determine the external point from which the tangents are drawn.

b) ABCDE is a pentagon where AB = AE, Z/AEB=x and Z/BAC =Y.

)} Prove that ~AEB = ZECA
i) Prove that Z/BQC =x+y

iii) Prove that PQCD is a cyclic quadrilateral.

The End.
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Question 7

(a) (i) Let (xl, 3’1) be the external point.

a=1

xx, =2a(y+y,) soxx =2(y+ )
X x

y=iey R

Hence the external point is (2,-3).

COMMENT :

Many students did not recognise the
opportunity to use the chord of contact
formula and spent much longer on the
solution than was required.

(b) (i) ABAE isisoceles (given, 4B = AE)
ZABE = ZAEB = x (base £s of is0s. A)
ZLABE = ZECA (Zs in same segment)
. LAEB = ZECA = x (both equal ZABE)

(ii) £ABE = x (proven above)
£BQC = ZABQ + ZBAQ (ext. £ of AAQB)
L LBOC=x+y

(i) £BDC = £ZBAC =y (£s in same segment)
ZADB = ZAEB = x (£s in same segment)
. ZPDC=/ADB+/BDC =x+y
- POCD is a cyclic quadrilateral
(ext. £ of quad. is equal to opp. int. £)

COMMENT :

Many students did not attempt this question
fully — presumably due to time running out
at the end of the exam period.

As with all proofs, please ensure reasoning
is provided for each step of your
explanation.
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