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EXTENSION 1
MATHEMATICS

Higher School Certificate
Assessment Task 1

Task Weighting : 30 %

Outcomes Assessed: PE2, PE3, PE4, HE2, HE6, HE7

General Instructions Question 1 1
o Time allowed - 70 minutes
e Write your name at the top of each page Question 2 /10
e Start each question on a new page
o Attempt all questions.
e Marks may be deducted for careless or Question 3 /11
badly arranged work
¢ Approved calculators should be used
e Mathematical templates and Question 4 /12
geometrical equipment may be used.
TOTAL /44




Question 1 (11 Marks)

(8) Use the substitution u = x> +1 to find

Ix(xz +1)° dx

(b) Find the equation of the chord of the parabola joining the points with

1
parameters ¢ = 5 and t =-lon x =8¢,y = 4¢’

(¢) A4, Band Clie on a circle with centre, O.
PQ is a tangent to the circle at C.
If ZABC =38°, find the value of x giving reasons. (Copy the diagram)

A (Nof +o sc:ale)

2C

(d () A committee is to be formed consisting of 4 Year 11 girls and 7
6 Year 12 girls. In how many ways can the committee be chosen from
30 Year 11 and 40 Year 12 girls?

(11) A sub-committee of 5 girls is then chosen from the committee of 10.
How many possible sub-committees are there in which Year 12 have the
majority?
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Question 2 (10 marks) START A NEW PAGE Marks

(a) (i) How many nine-letter arrangements can be made using the letters of the word 1
SCHOOLIES ?

(i) In how many of these arrangements do the vowels appear together? 1
(iii) In how many arrangements does the word COOL appear? 1
(b) The diagram shows the graph of the parabola x> = 8y. The tangent to the

parabola at P(4p,2p?) cuts the x-axis at X. The normal to the parabola at P
cuts the y-axis at N.

= 8y

PC4p,2p™)

> 3¢
o /X

Copy the diagram onto your answer page.

(1) Find the equation of the tangent at P. 2

(i) The normal at P has the equation x + py = 4 p+2p°
Find the coordinates of N. 1

(1i1) Let M be the midpoint of NX.

Find the coordinates of M. 2
(1iv) Show that the locus of M is a parabola.
Find its vertex and focal length. 2
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Question 3 (11 Marks) START A NEW PAGE

(a) Eight people are to be seated at a round table.

(i) How many seating arrangements are possible if there are no
restrictions?

(1) Two people, Ken and Barbie, refuse to sit next to each other.
How many seating arrangements are then possible?

(i)  If the eight people consist of four sets of twins, how many seating
arrangements are possible if each set of twins must sit opposite each
other?

(b) Use Mathematical Induction to show that for all positive
integers,n > 1.

3 4 n+2 1
+ +...+ = J-—
1x2x2 2x3x2? nx(n+1)x2" (n+1)x2"
(©) In the diagram below, O is the centre of the circle and AP||BM.
AB and PM meet at N.

Copy the diagram onto your answer page.

(i) Prove ANAP is isosceles

(1) Prove MOAN is a cyclic quadrilateral.
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Question 4 (12 marks) START A NEW PAGE Marks

(a) Use the substitution # = x+1 to evaluate

o x-2
dx 3
Jo \/x+1

(b) Use Mathematical Induction to prove that 4x2" +3* is divisible
by 5 for all integers »n, n > 0.

(©) The points P(2ap,ap®) and Q(2aq,aq*)lie on the parabola x> = 4ay.
The chord PQ subtends a right angle at the vertex.

-\j 4 2t = L\'&ﬂj

Q (Za% aﬁ:
> p(ZO\P, aP'L)

»DC

Copy the diagram into your answer booklet.
(1)  Show that pg=-4 2
(i1)) The normals at P and Q meet at N.

Show that N has coordinates (~apq(p +q), a (p® + pg+q> +2)) 2

You may assume these equations. Do not find them.
Normal at P:  x+ py =2ap +ap’

Normal at Q:  x +qy = 2aq + aq®

(iii) Hence, determine the locus of N as P and Q move along the parabola. 2
Give an accurate description of the locus of N.

END OF PAPER
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