Mathematics
Extension 1

General Instructions

¢ Working time - 55 minutes
¢ Reading tfime — 5 minutes

e Write on the lined paper in the

N

2,

2018 HSC ASSESSMENT TASK 1

Attempt all questions

Class Teacher:
(Please fick or highlight)

booklet provided O Mr Berry
e Write using blue or black pen O Mr Hwang
¢ Board approved calculators may O Mrlreland
be used O Dr Jomada
¢ All necessary working should be O Ms Lee
shown in every question O Ms Ziaziaris
e FEach new question is to be started
on a new page.
Student Number:
(To be used by the exam markers only.)
Question | 4 2 3 4 | Total | Total
No %
Mark | % | i | 10| 9 | 25 | 100




Question 1 (16 marks) Start a NEW page Marks

(a) Find the following integrals:

(1) [ (2 + 7)1003' 2

&) (i) Differentiate (x”+1)° 1
| ‘
(ii) Hence evaluate J‘xz (x> +1)* dx 2
0
(c)
GAS\ Calculate the area of the region bounded by the
o curves y = \/;’, y =6-x, and the x-axis. 3

Pl
(d) Use 5 function values and Simpson’s Rule to approximate Jl e dx 3
I

(answer to 2 decimal places)

©)
\ /\‘ﬂ / Y,
\\\ / y = f (X)
i) - // ;x
\\\ e // 3
N

The graph of y = /" (x) is shown above, with the region bounded by y = /" (x)
and the x-axis shaded. Given that y = f(x) has a local maximum at (0,7) and a

local minimum at (3,4), find the area of the shaded region. 2



Question 2 (11 marks) Start a NEW page
(a) When a certain polynomial P(x) is divided by x -3 the remainderis 7.

When the same polynomial is divided by x + 2 the remainderis -3.

What is the remainder when P(x)is divided by x> =x-6 ?

(b) The polynomial equation 4x® —12x* +5x+6 =0 has 3 roots, one of

which is the sum of the other two. Find all three roots.

(c) a,f,7 aretheroots of x’ +2x* +3x+4=0.Evaluate the following:
(1) a+p+y
(i) af+ay+pr
(iil) opfy
1 N 1 . 1
a2ﬂ2 ﬁ2y2 a2y2

(iv)

Question 3 (10 marks) Start a NEW page

n (112 -1)

(a) The sum of the first nterms of a series is given by the formula 3

Find the formula for 7, the nth term of the series.

4 ., 16 . 4 .
(b) Consider the geometric series 1+ —3—sm“ X +;s1n4 x+~2~7—sm° X+...

() When the limiting sum exists, find its value in simplest form.
(i)  For what values of x in the interval 0 < x < By does the limiting

sum of this series exist?

(¢) The three positive numbers g, b, and ¢ form an arithmetic progression, and
a+b+c=21.

(i)  Showthatb=17.
(ii)  Ifalso the numbers a+2, b+3, c+9 form a geometric progression,

then find ¢



Question 4 (9 marks) Start a NEW page

(a) In the figure below, 4A0B is the diameter of a circle, centre 0. Dis a point on chord
AC such that DA=DO, and ODis produced to £ AF is the bisector of ZBAC, and
cuts BE at G.

(i)  Copy or trace the diagram into

your answer booklet

(i) Prove GA=GB 3

(iii) Prove AOGE is a cyclic

quadrilateral 2

(b) Consider the polynomial P(x)= x? —kx? + kx -1, where kis a real number

constant.
() Show that 1 is a root of P(x)=0. 1
(ii)  Given that o, where o #1,is a second root of P(x) =0, show that
1, .
I also a root of the equation. 1
2 1 »
(iii) Showthat @ +— =k -2k -1. 2
[24

END OF EXAMINATION
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2018 - Y12 Ext.l Tack 1 f;ujﬁeﬁ@(:f Solution:s
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