NAME MULPTIPLE CHOICE 5 marks I mark each

Question 1

The equation (cos® —1)(2sind—1) =0 for 0 <@ < 27 has

A) 2 solutions B) 3 solutions
GOSFORD HIGH SCHOOL
C) 4 solutions D) 5 solutions
2016
. Question 2
Higher School Certificate i
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Time Allowed — 90 minutes
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Reading time 5 minutes
Working time 90 minutes
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Write using black or blue pen
Board approved calculators may be

For all questions show relevant
mathematical reasoning and/or
calculations

Use the attached multiple choice
answer sheet to answer questions
lto5

Start each question from 6 to 9on a
new page

Total marks 65

Find the range of values of the function y = f(x),

given that f(x) = 4 — x? in the domain -2 < x < 4



Question 4

Given that ::—i = cosx — sin2x and that when x =0,y = 1-5, then

Question 5

A) y = —sinx — %cost +2
B) Yy = sinx + %cost +1

C) y = sinx — 2cos2x + 3.5
D) y = —sinx + 2cos2x — 0.5

If 22 = (x +2)?(x - 1), then poini(s) of inflexion occur at

A) x=-2only B) x=-2andx=1

C) x=1 only D)  neitherx = -2 orx =1

Question

(a)

(e)

(M

(2)

6 15 marks

Factorise 8 + m?3

Solve |x — 3| = 2x

Find the vertex and the focus of the parabola x? = 8y — 16

Find the perpendicular distance from the point (1, —2) to the line

with equation 3x +4y —6 =10

A triangle has sides of AC = 4cm, AB = 5em and BC = 6¢cm.,

Find angle BAC, correct to the nearest degree.

x'+ 13
(1) Prove AABC is similar to AADE
(ii)  Using the dimensions as shown on the diagram, find x

For what values of & is the quadratic expression x? — 3kx + 9k positive
definite.

(1)

(2)

(2)

)

(2)



Question 7 15 marks
(a) Copy and complete the following function table for f(x) = ﬁA
X 0 1 1 3 1
4 2 4
Jx) 4 8 16 2 (1)
3 7
1 4
If f = -rl’.) mdx,
find the value of J using Simpson’s rule and 5 function values 3)
(b) Find [ xvxdx (1)
(c) Evaluate f_ll (x%2+1)%dx ()
(d) Thetwocurvesy = x?+3 and y = x* — 1 intersect at the point (2,7).
(i) Draw the two curves on the same number plane and label the given point
of intersection. (2)
(ii)  Find the area of the region enclosed by the two curves and the y axis. (3)
(¢) Thearc of the curve y = % between the points (1,4) and (4, 1) is rotated

about the y axis. Find the volume of the solid generated. (3)

Question 8

(a)

(b)

(c)

(d)

(e)

(D

15 marks
State the period and amplitude of the curve y = 3 + cos G) (2)
What is the exact value of sin (533) (N
The area of a sector AOB of a circle, with centre O and radius 6cm, is 27cm?,

i) Calculate the angle AOB in radians (1)

ii)  Find the length of the minor arc AB (1
il 5

Find — [tan?2x] (1

o .
The curve y =+/cosmx, where 0 < x < Sis rotated about the x axis.

What is the volume of the solid of revolution thus generated? (3)

What is the gradient of the tangent to the curve y = at the point on the

sin2x
m
curve where x = w (2)

A portion of the graph of y = tan®x is shown below.
Find the area bounded by the curve y = tan®x , the x axis and the ordinate

at x = 1. (Write your answer correct to 3 significant figures) (4)
y y = tan®x
[
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Question 9 15 marks
(a)  Find the second derivative of (x2 + 1)° )
(b) (i)  Find the co-ordinates of the stationary points on the curve
y=x3—6x*+9x—4 (3)
(ii)  Determine the nature of these stationary points (2)
(iii))  Sketch the curve (2)

(c) A rectangle PORS is inscribed inside the semi-circle y = V4 — x2 as shown in the
diagram below. P and Q lie on the semi-circle.

(i1)

(i1i)

(iv)

ylt
2
Q P(x,y)
—
2 R (o] s 2 x

If P has co-ordinates (x,y) , show that the area of the rectangle (4)

1
is given by A = 2x(4 — x?)z . (1)
dA _ 4(2-x?)
Show that — = e (2)

Hence prove that the area of the rectangle is a maximum when x = V2. (2)

Find this maximum area (1)

MULTIPLE CHOICE ANSWER SHEET
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1 A B
2 A B
3 A B
4 A B
5 A B
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