NORTH SYDNEY BOYS
HIGH SCHOOL

2016 YEAR 12 ASSESSMENT TASK 1

Mathematics Extension 1

General Instructions

e Working time — 60 minutes Class Teacher: Please tick
e Reading time — 5 minutes
e Answer all questions on the lined paper in the O Mr Berry
booklet provided. O WMr Ireland
e Write using blue or black pen. O Mr Jomaa
e Board approved cal_culators may be used: O Ms Lee
e All necessary working should be shown in .
every question. O MrLin
O Ms Ziaziaris

e Each new question is to be started on a new
page with the exception of the multiple
choice which can be answered on the same
page.

e Attempt all questions.

® Use the reference sheet provided.

Student No./Name:

(To be used by the exam markers only.)

Section A B C D E F Total %

Mark _ _ ] = = _ -
3 7 9 11 8 11 49 100




| Section A (Start a new page) Marks |
1. Which expression will give the area of the shaded region bounded by the curve y = x? — x — 2, 1
the x-axis and the lines x = 0 and x = 5?

y

N L

N 5

(A) f j’
Area = || (x? —x — 2)dx| + | (x? —x — 2)dx
0 1
(B) 1 5
Area = | (x> —x —2)dx + || (x? —x — 2)dx
/ /
(€) 2 5
Area = || (x? —x — 2)dx| + | (x®> —x — 2)dx
/ /
(D)

2 5
Areazf(xz—x—Z)dx+ f(xz—x—Z)dx
0 2

10
Which of the following is an expression for f(Zx +1)"dx

(A) %(Zx +1)°+c¢
1

(B) E(Zx + DM +c
2

©) E(Zx + DM +c

1
D 11
(D) 22(2x+1) +c

3. The equation of the normal to the parabola x? = 4ay the variable point P(2ap, ap?) is givenby 1
x + py = 2ap + ap®. How many different values of p are there such that the normal passes
through the focus of the parabola?
(A)O
(B)1
(C)2
(D)3



| Section B (Start a new page)

Marks |

2

1. 1
Find f(x+;) dx

2, 5x% + 1
Find f oz

3.

4
Find f\/ﬂdx
1

| Section C (Start a new page)

1. Inan arithmetic sequence with Ty = 3T¢ and T, + T, = —4. Find the value of the first
term.

2. Find the sum of 10 terms of the series log,,, 3 + log,, 6 + log,,, 12 + --- given that
log,, 3 = 0.48 and log,,, 2 = 0.30

11

3. Evaluate Z[(—1)r3r +@Br+1)]

r=1

| Section D (Start a new page)

L The points P(2ap, apz) and Q(2aq, aqz) lie on the parabola X’ = 4ay.

(i) Show the equation of the normal to the parabola at P is
x +py = 2ap + ap?

(ii) The equation of the chord PQ is y = p+Tq x —apq (Do NOT show

this.) If the chord PQ passes through the focus of the parabola, show
that pg =-1

(iii) Write down the equation of the normal to the parabola at Q. The
normals intersect at N.
Show that N(—apq(p + q), a(p® + q* + pq + 2).

(iv) If PQ isafocal chord and N is the intersection of the normals, find
the equation of the locus of N and give a precise geometrical
description.

| Section E (Start a new page)

1. When the polynomial P(x) is divided by x? — 5x + 6, the remainder is 5x + 2. What
is the remainder when P(x) is divided by x — 2?

2. The cubic equation 2x3 — x2 + x + 1 = 0 has roots a,  and y. Evaluate
()  af+py+ay
(i)  apy
(i)  a?B%y + B*yPa+a’y?p

3. Solve the polynomial equation x3 — 12x2 + 12x + 80 = 0 if the roots of this
equation are in arithmetic progression.



| Section F (Start a new page) Marks |
1. Use the trapezoidal rule with five function values, to find an approximate value of the 2
area under the curve y = log,, x, bounded by the x-axis and x = 1 and x = 3, correct
to 4 significant figures.

2. Consider the curves x* =4yand y* =4x.

(i) Show that the curves intersect at (0, 0) and (4, 4) 1
(i)  Find the area enclosed between the two curves. 3

3. An open bowl with a flat circular base is made by rotating the shaded area of the curve 5
2
y = % around the y-axis.

Y 2
X
y__
a

27

Y

The radius of the top rim of the bowl is twice that of the base, i.e. 2r and r
respectively.

. 5 .
The volume of the bowl is gna3 unit3.

Find the height (h) of the bowl.

End of examination
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