
MATHEMATICS
2010 HSC Assessment Task 3 (Trial HSC)

General instructions

• Working time – 3 hours.

• Commence each new question on a new sheet.

• Write using blue or black pen. Where
diagrams are to be sketched, these may be
done in pencil.

• Board approved calculators may be used.

• All necessary working should be shown in
every question.

• Attempt all questions.

• At the conclusion of the examination, bundle
the sheets used in the correct order within this
paper and hand to examination supervisors.
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2 2010 Mathematics HSC Assessment Task 3 (Trial HSC)

Question 1 (12 Marks) Commence a NEW page. Marks

(a) Simplify 2
√
11× 5

√
11. 2

(b) Solve correct to 2 decimal places: x2 − 3x− 7 = 0 3

(c) If

f(x) =

{

x− 2 for x < 0

x2 for x ≥ 0

Evaluate f(−1) + f(0) + f(2).

2

(d) Give the exact value of

i. sin 7π

6
. 1

ii. log2 1. 1

(e) A rectangle has sides of
1√
2 + 1

cm and
1√
2− 1

cm. Find

i. its area 1

ii. its perimeter in simplest surd form. 2

Question 2 (12 Marks) Commence a NEW page. Marks

(a) Differentiate with respect to x:

i.
4x2 − 3x+ 2

x
. 2

ii. e3x
2
−5. 2

iii. x3e−x. 2

iv. ln (sinx). 2

(b) Explain, using calculus, why the curve y = (3x− 2)4 has no points of inflexion. 2

(c) Solve for x, |3− 2x| ≤ 5. 2
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2010 Mathematics HSC Assessment Task 3 (Trial HSC) 3

Question 3 (12 Marks) Commence a NEW page. Marks

(a) What is the period and amplitude of the curve y = 3cos 2x? Sketch the curve for
0 ≤ x ≤ 2π.

4

(b) Write down a quadratic equation which is negative within the interval −1 < x < 2
and non negative for al other values of x.

2

(c) Find the primitive of:

i.
2x

x2 + 1
. 2

ii.
2

x
+ 5ex. 2

iii.
e2x

e2x + 4
. 2

Question 4 (12 Marks) Commence a NEW page. Marks

(a) The volume V cm3 of water remainingin a leaking bucket after t seconds is

V = 2 000 − 40t+ 0.2t2

i. How much water was there initially in the bucket? 1

ii. How long does it take to empty the bucket? 1

iii. How fast is the volume of water in the bucket decreasing when t = 30? 1

(b) Find the value of 8− 4 + 2− 1 + 0.5− 0.25 + · · · . 2

(c) Use Simpson’s Rule with five function values to estimate the area bounded by the
curve y =

√
x+ 2, the x axis and the lines x = 1 and x = −1, correct to 2 decimal

places.

3

(d) Simplify
sin2 30◦

1− sin2 30◦
. 2

(e) Find the coordinates of the point on the curve y = 2x2+4x−11 where the tangent
is parallel to the line y = 8x+ 9.

2
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Question 5 (12 Marks) Commence a NEW page. Marks

(a) Find the equation of the normal to the curve y = x sinx where x = π

2
. 3

(b) For the quadratic equation x2 − (2 + k)x+ 3k = 0, find the value of k if

i. the sum of roots is 5. 1

ii. the product of roots is 12. 1

(c) Given that sin θ = 3

4
and θ is acute, find the value of

i. tan θ. 1

ii. sec θ. 1

iii. cosec2 θ − cot2 θ. 1

(d) For the parabola y = 5 + 2x− x2,

i. Find the equation of the axis of symmetry. 1

ii. Find the coordinates of the vertex. 1

iii. Find the focal length. 1

iv. Sketch the parabola.

Question 6 (12 Marks) Commence a NEW page. Marks

(a) What is the equation of the line through (−1, 3) and perpendicular to the line
5x− 2y − 3 = 0?

2

(b) For y = 2x3 − 3x2 − 12x+ 2

i. Find all stationary points and determine their nature. 2

ii. Find the point(s) of inflexion. 2

iii. Sketch the curve. 2

(c) Find the volume generated when the area between the curve y = x3 and the line
y = x where x ≥ 0 is rotated about the x axis.

4
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Question 7 (12 Marks) Commence a NEW page. Marks

(a) Inflation is still increasing, but with various policies to reduce inflation over the
last few years had an effect. Draw a graph to represent this information with I
(inflation) against t (time).

2

(b) Show that
cosα

1 + sinα
+

1 + sinα

cosα
=

2

cosα
. 2

(c) Draw the graph of y = e−x. By drawing another graph on the same set of axes,
show that f(x) = e−x − x+ 1 has exactly one root.

2

(d) If A is (1, 3), B is (5, 6) and P is (x, y)

i. Find the lengths PA and PB in terms of x and y. 2

ii. Find the locus of the points whose distance from A is double its distance
from B.

2

(e) The p-th term of a certain geometric progression is c times the first term.

Show that the common ratio r is given by

log r =
log

c

p− 1

2

Question 8 (12 Marks) Commence a NEW page. Marks

(a) The series 7 + 13 + 31 + · · · has 3n + 4 as its n-th term. Write down

i. the seventh term. 1

ii. the sum of the first n terms. 2

(b) Prove that the line 4x− y − 8 = 0 is a tangent to the curve x2 = 2y and find the
point of contact.

3

(c) Solve the following where 0 ≤ x ≤ 2π:

i. (2 cos x+ 1)(cos x− 1). 2

ii. 3 tan2 x = 1. 2

iii. 2 sin
(

x− π

3

)

= −1. 2
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Question 9 (12 Marks) Commence a NEW page. Marks

(a) A courier on a bike is in open country at the point A and is 6 km from the nearest
point P on a straight sealed road. He wishes to get as quickly as possible to a
point Q on the sealed road 20 km from P . If the maximum speed across the open
country is 40 km/h and along the sealed road is 50 km/h,

P

B Q

A

20 km

x km (20 − x) km

6
k
m

i. Write an expression for the times taken to traverse AB and BQ, if B is a
point on the sealed road between P and Q.

2

ii. Write an expression for the total time T for the journey. 2

iii. Find the distance from P that he should find the road. 2

(b) Find the volume of revolution if the curve y = secx from x = 0 to x = π

4
is rotated

about the x axis.
3

(c) In the figure, ABCD is a parallelogram (not to scale). EB bisects ∠ABC,
∠ADC = 64◦ and EC ⊥ DC.

D C

A B

E

i. Draw a diagram showing all the information given. 1

ii. Calculate the size of ∠BEC, giving reasons. 2
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Question 10 (12 Marks) Commence a NEW page. Marks

(a) Evaluate tan
π

3
+ cosec

π

4
. 1

(b) i. Show that
1

2x− 3
− 1

2x+ 3
=

6

4x2 − 9
. 2

ii. Hence find

∫

dx

4x2 − 9
. 2

(c) From the diagram, tanA− tanB = 1.

x b

a

A B

i. Prove that x2 + bx− ab = 0. 2

ii. If a = 3 and b = 6, find x in simplest surd form. 2

iii. Prove that tanA =

√
3 + 1

2
and find tanB in similar form. 2

iv. Find A and B to the nearest degree. 2

End of paper.
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