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SYDNEY TECHNICAL HIGH SCHOOL 

Extension 1 Mathematics 

General Instructions 

HSC Assessment Task 1 

Dec 2010 

Total Marks -50 

• Working time -70 minutes • Attempt Questions 1 -6 

• Write using black or blue pen 

• Board-approved calculators may be used 

• All necessary working should be shown 

in every question. Marks may be 

deducted for careless or badly arranged 

work. 

• Start each question on a new page. 

• Place your papers in order with the 

question paper on top and staple or pin 

them. 

• Mark values are shown with the questions. 

(For markers use only) 

Ql Q2 Q3 Q4 QS Q6 Total 

10 8 8 8 8 8 50 



Question 1 

a) The sum of the first two terms of a geometric progression is -4 and the sum of the 

fourth and fifth terms is I 08. Calculate: 

(i) the common ratio 

(ii) the seventh term. 

b) For the geometric progression 3, 9, 27, ... 

(i) Find the sum of n terms 

(ii) Determine how many terms must be taken for the sum to exceed I 0000. 

c) Prove that, if x is positive, the sum of 

x x2 x 3 

1+-+--+--+ 
l+x (l+x) 2 (1+x) 3 

never exceeds 1 + x. 

Question 2 

a) AB is a diameter and AC is a chord of a circle whose centre is 0. 

b) 

D is the midpoint of the arc BC. 

(i) 

(ii) 

Construct a diagram showing the above information. 

Prove that OD is parallel to A C. 

Prove by mathematical induction that 

n 
~ n(n+ l)(n + 2) 
L r(r + 1) = 

3 
r=l 
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Question 3 

a) Two circles intersect in X and Y and P is a point on one of them. P X and P Y, 

when produced, meet the other circle in M and N respectively. 

(i) Construct a diagram showing all relevant information. 

(ii) Prove that the tangent at P is parallel to MN. 

b) Find, without deriving, the locus of a point P(x,y) which moves so that its 

c) 

distance from the fixed point (0, 4) is always equal to its perpendicular distance 

from the fixed line y = -4. 

Show that the equation of the chord joining the points where x = x1 and x = x2 

on the parabola x2 = y is 

y =XX]+ XX2 -XJXJ. 

Question 4 

A woman is considering borrowing $24 000 to finance renovations to her house. 

The interest rate is 9% per annum compounded monthly on the balance owing. 

a) If An represents the amount owing after n months and, using M to represent the 

monthly repayment, write an expression to show the amount owing after 1 month. 

b) Write another expression showing the amount owing after 2 months. 

c) Construct an expression to express the amount owing after n months. 

d) Calculate the monthly instalment (to the nearest dollar) if the loan is to be 

repaid in 8 years. 

e) What is the full amount of interest paid (to the nearest dollar)? 
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Question 5 

a) 

b) 

AB and .x:r are chords in a circle with centre 0 . .x:r cuts AB in L, 

which is the midpoint of AB. E is the midpoint of XY. A 

Prove that XY is greater than AB. E 
[Hint: Construct OLand OE.] X 

0 

B 
0 

In a proof by mathematical induction, it is assumed that 8k-5k is divisible by 3 

for a positive integer value of k. 

Using this assumption, show that this must also be true for k+ I. 

c) A circle is drawn with one of the equal sides of an isosceles triangle as diameter. 

Show that the circle passes through the midpoint of the base of the isosceles triangle. 

Question 6 

a) On the parabola x2 = 4ay, the point P has coordinates (2ap, ap2
). 

Show that the locus of the midpoints of chords PO where 0 is the vertex 

is another parabola, x2 = 2ay. 

b) Tangents are drawn to a parabola x2 = 4y from an external point A(x1,y1), 

touching the parabola at P and Q. 

(i) 

(ii) 

Write the equation of the chord of contact. 

Prove that the midpoint, M, of PQ is the point (x1, ~x/- y 1). 2 
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(iii) If A moves along the straight line y = x- I, find the equation of the locus of M. 2 
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