Question 1(15 marks)

a) Find, correct to two decimal places:
2.48

~3.75-2.93

b) Factorise fully:
(i) x*—2x*-15x (i) x> +8

in its simplest form

c) By expressing 4
2+~/5 9-445

show that it is a rational number.

d) Express as a single fraction, leaving the denominator
in factorised form:
x+5 x+4

x*+x x*-x

e) Solve the following pair of simultaneous equations:
Ta+3b =36

Sa+2b=25

Question 2(12 marks)

a) Solve l?)x—4|+2 <7

b) Express 0.64 as a fraction in its simplest form.

¢) Find the exact value of:

-1 2

492 %273

d) Solve:
x*=10x* +21=0

e) Find the value of x if:
82x—1 — 16x+2
f) Simplify:

(W2 +1)% +(243)?



Question 3(12 marks)
a) Find the size of each interior angle of a regular hexagon.

b) Find the value of y, giving reasons

¢) Find the value of x, giving reasons. All measurements are in cm.
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AC=10cm, CE = 15cm, BC = 8cm
@) Prove that AABC ||| AADE.

(i)  Find the length of DE.



Question 4(21 marks)

a) Find the derivative of:
() 5x° +4x—7+%
(i) (3x* =7)"
oy 2X—5
iii
(i) 3x+7

(iv) V4 —x*

) 3x*(x—4)°

b) Find, from first principles, the gradient of the tangent to the curve
y=16—x" at the point where x = -3

¢) If S(r) =5 —4t* +5¢t, find the value of S'(-2)

d) Find the equation of the normal to the curve y =3 + 6x — 2x°
at the point (1, 7).

Question 5(22 marks)

a) A(4, 10), B(-3, 1) and C(5, 7) are the vertices of triangle ABC.
Plot the points on a number plane. Find

(1) the coordinates of M, the midpoint of BC
(i)  the equation of BC
(1i)  the perpendicular distance of A from BC

(iv)  the area of AABC

b) Prove that the points A(3, -2), B(-1, -7) and C(11, 8) are collinear.

¢) Find the exact value of sin 315°
d) Solve: /3tan @ =1 for 0°< & <360°

e) Prove that tanéd + cotd = secf cosect

f) ABCD is a parallelogram in which AB = 4cm, BC = 3cm,
£ ABC =120°. Find, in exact form

1 the area of the parallelogram

(i)  the length of the diagonal AC.



Question 6(20 marks)

a) Draw separate sketches of the following, showing the important features:

@) y=px-3
(i) y=2°
(ifi) y = x> —4

b) Indicate clearly on a diagram the region determined by the inequality:
(i) x+3y-3<0
(i) y< x* +2x

¢) Draw a clear sketch of the region which satisfies the inequalities

—

x*+y*<9 and y=x+3

clearly showing any special features.

d) (i) Sketch the graph of y = 5 !

(ii) State the domain and range of the function.

| Question 7(17 marks)

a) Find the values of a, b and ¢ if
2x* +3x-9=ax(x—1)+b(x—1)+c forallx.

b) For the parabola

y=5x"+10x -2, find:
(i) the equation of the axis of symmetry

(ii))  the coordinates of the vertex
c¢) The quadratic equation 2x* +4x —3 =0 has roots a and . Find:

(1 at+p (i) af
(iii) &* + 5 (iv) %%

d) For what values of k is the parabola y = 2x* — kx + 8 positive definite?

e) (i) Show that there are two values of & for which the equation
x> +(k—6)x+2k =0 has equal roots.

(ii) Determine these roots for each value of £.
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GIRRAWEEN HIGH SCHOOL
MATHEMATICS
YEAR 11 , HSC Task 1, 2006
Instructions: Time allowed: 90 minutes
¢ Attempt all questions.
e Start each question on a separate page.
¢ All necessary working must be shown.

e Marks will be deducted for careless or badly arranged work.

Question 1 (16 marks)

(a) For the sequence 5, 8, 11, 14,.... Find
6] the general term.
(i1) the tenth term.

(b) Find the value of m, giventhat m+5,4m+3,8m—2 are successive terms

of an arithmetic sequence.
7
(c) Evaluate: . (5n-6)
n=3

(d) Find the sum of all the multiples of 7 between 500 and 1000.

(e) The sum of the first four terms of an arithmetic sequence is 34 and the sum

of the next four terms is 146. Find the sum of the 9 and 10™ terms.

Question 2 (13 marks)

(a) Find the equation of the circle with centre at (-3, 4) and radius 443 .

(b) Find the equation of the locus of a point that moves so that it is equidistant

from the points A4(3,2) and B(-1,5).

(¢) Find the centre and radius of the circle x*—4x+y°—10y +4=0.

(d) Find the equation of the locus of a point P(x,y) that moves so that

ZAPB is aright angle where A(4,2) and B(-2,-8).



Question 3 (16 marks)

(a) Show that l,l,g,i,
2°3°9°27

(b) How many terms of the series 2 + 6 + 18 +... are needed to give a sum

...... is a Geometric sequence.

greater than 5007

(c) The fourth, seventh and the last term of a Geometric sequence are
10, 80 and 2560 respectively. Find
(1) the first term and the common ratio.

(ii))  the number of terms in the Geometric sequence.

(d) Find the limiting sum of the series: 8+ 42 44+ .. . Write the

answer with a rational denominator.

(e) An author writes a book, so that on the first day he writes 54 pages, on the
second day 36 pages, and so on each succeeding day he writes % of the number

of pages of the preceding day. Find the total number of pages of the book.

Question 4 (15 marks)
(a) Write the equation of the parabola with focus (0,7) and directrix y =-7.

Sketch the parabola, clearly showing the main features.

(b) For the parabola x*= -8y, find
(1)  the coordinates of the focus.
(i) the equation of the directrix.
(ii1)  the focal length.

(c) For the parabola x”+6x—5y—16=0, find
@) the coordinates of the vertex.
(i)  the coordinates of the focus.
(i1i))  the equation of the directrix.

(iv)  Sketch the parabola, showing the main features.



Question 7 (14 marks)

(a) Find the derivative.

2x+3
x*-5

@ y=("—4x)(*+3) ) y=

(b) Find the equation of the normal to the curve y = (3x — 2)3 at (1, 1).

(c) Find the points on the curve y = x’ —2x” — x at which the tangent lines are

parallel to the line y =3x—2.
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