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HSC Assessment Task 3 - 2 unit

June 2014

General Instructions

Working Time — 75 minutes.
Approved calculators may be used.

Write using blue or black pen.
A table of Standard Integrals is
provided at the back of this paper.

In Question 6 - 9, show relevant

mathematical reasoning and/or

calculations.

Begin each question on a new side of
the answer booklet.

Marks shown are a guide and may need
to be adjusted.

Full marks may not be awarded for

careless work or illegible writing.

NAME

TEACHER

Total Marks — 57

MULTIPLE CHOICE Pages2 -3

5 marks

FREE RESPONSE Pages3-5
52 marks




MULTIPLE CHOICE Q1-5

Question 1
What is the derivative of sinx?

sin°x

A. cos?x B, 2sinx C. 2cosxsinx

Question 2

Which of the following curves has period 7 units and amplitude 2 units?

X
2

Ay =mtan § B. vy =msin2x C.y=2cos2x D. y=2sin

Question 3

Zon

\j

1‘ - 3¢
The shaded area can be found using:
A. Area= f:f(y) dy B. Area = folf(x) dx
C. Area= foz ) dy D. Area= fozf(y) dx

Question 4

Use the graph of y = F(x) below to evaluate foﬁf(x)d,x
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Question 5

d

i =7
o (cotx) =7

A. —cosec?x B. —cos?x C. secxtanx D. —cotx cosec x

FREE RESPONSE Qb6-2

Question 6 (13 marks)

a} Express 10°in radians.
h} Write the exact value of cosg
c) Acircle, with radius 10 cm, has a sector subtending g radians at the centre. Find the area of
the sector in exact form.
d) Solve for 0 < x < 2m: (answers in exact form)
i} tanx =3

it) 2sin®x +sinx =0

e) Differentiate:
i) ¥ =sin3x
i) y =xcosx
iii) ¥ = +tanx
Question 7 (13 marks) Start a new page.
a) Forthecurvey = cos3x:
i} What s its period?
if) Sketch the curve over the domain 0 < x < 7. Use a ruler and show intercepts

on the axes.
b) A curve has gradient function % = 3x2 + x — 1. Ifthe curve passes through (-1,1), find
the equation of the curve.

¢) Find the gradient of the curve y = 5x + 2 sinx when x = 0.

d) If ['(2x +2)3 dx = 30, find the value of a.



e) Consider the curve given by ¥ = sinx — cosx. Find the coordinates of ali stationary points

in the domain 0 < x < 2x and determine their nature. Do not sketch the curve.

Question 8 (13 marks) Start a new page.

a} Differentiate y = % . Simplify your answer.
b) i} Use two (2) applications of the Trapezoidal rule to approximate the value
of ff % dx
i} Will your answer in part i) be an over OR under-estimation of the true integral value?
Accurately explain why,
c) i) Giveny = x2 + 1, express x in terms of y.

i) Using your answer above, find the shaded area below.
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iii} Derive the same shaded area above using the x axis.

d) A hollow bowl! is made by rotating part of the curve y = /x + 2 betweenx = —1

and x = 1 around the x axis, as shown below. Find the exact volume occupied by the bowl.
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Question 9 (13 marks) Start a new page.

a) Solve cosx = 0.7256 for 0 < x < 27. Give your answer in radians correct to 2

two decimal places.

b) i) Differentiate sin*x 1

ii) Hence, find [ cosx sin®x dx 1
c) Use Simpson’s Rule and the five (5) function values in the table helow to 2

7
approximate [ f(x)dx
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d) The area between the parabola y = x? and the line y = 2x is shown. The graphs intersect
. ) -
at the origin and point A. Y w=x
y=2x
A
> e

i} Find the coordinates of A. 1

i} Find the exact value of the shaded area. 3
e) Find the shaded area below: 3
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