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MATHEMATICS

Geherall Instructions

Reading Time - 5 minutesl
Working time - 3 hours

Write using black or blue pen

- Draw diagrams using pencil, but go

over final diagram in pen.

Board-approved calculators may be
used.

A table of standard integrals is provided
at the back of this paper.

In Questions 11-16, show relevant
mathematical reasoning and/or
calculations

Write your ID numbeér on the top of this
page and on each sheet of paper used

HSC
Task 2
15 March 2013

Weighting 25%

‘ Total marks "~ /100—|

Section I
10 marks

. Attémpt Questions 1 -10

¢ Each question is worth 1 mark

-« Allow about 15 minutes for this

section

* Record your answers on the Multiple
Choice answer sheet provided

Section I1
90 marks

s Attempt Questions 11-16
» Each question is worth 15 marks

o  Allow about 2 hours and 45 minutes
for this section

e Write your response on the writing
paper provided

e Startanew sheet of paper for each
new Queston.

Year 12 Mathematics HSC Task2 2013

Section 1

10 marks
Attempt Questions 1~10 {1 mark each)
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10

8t Vincent’s College

_1 Convert the angle 22° into radians, correct to 3 significant figures:

&y 0122
(B) 0384
© 126
D) 0768

2 Which of the following is & primitive function of : 4x — Z9
A) 4-2x '
2 _ 3%
® -4

© 2*-Z 47

X
@ x(s-3)

3 ‘Which of the following functions is increasing for all x ?
@A) - fx) =x*
®)  f@)=1 "
©) flx)=—x2

®). - f(x) = —a?

4 What is the equation of the tangent to the parabola y = 4 — x2 at the point (2, 0) ?
Ay 2x+y—4=0
B) 2xt+ty+4=0
© 4x+y-8=0
®) “4x+y+8=0

5 ‘What érc the solutions to the equation 2cosx+1=0 for 0<x < 2n
@) 5 and I ' -
C® T
© -%and 2?"
® Fand T
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6 Which of the following is a property of all réctangles, but not all rhombuses. ' A sector of a circle, has an angle of 2 radians at the centre and an area of 10 cm?.
; 9 5 > g
(A)  opposite angles are equal o ‘What is the exact radius of the circle?
(B) . diagonals are perpendicular // A) 10mt cm
(C)  diagonals bisect each other.” ’ : _ B 10 com
(D)  diagonals are equal .~ (© 10mcem
: : " ® 10 cm
7 The following graph defines the function y = f(x) over the domain 0 < x < 11: B
JT 10 Giventhat, [f5dx=a ,find kinterms of a.
. 3_:‘-. C, - 4,3 ‘ 1
. @ k=
1
: y ®) k=g
2 A = T 2 3 & 3 o Y a~-3
o , , A © k=5
a ) _ a3
. .- ™ k=5
Using the details of this graph, evaluate the integral - | 011 f(x)dx.
) 125 N |
F® 205 /
© 2 :
D) 605

N

8 Which of the following does not represent the shaded area shown?
y

@) (e - f)dx

® -7 g@dx+ [ (g0 — f(0)dx
© [Pg@dx- [ f@dx

O [le@dx+ [ gdx ~ [0 Hx)dx

o
8-
7
6
5
4
ad
21
1
u,

T
3 -

“Pags |3 T ‘ Page |4




Year 12 Mathematics HSC Task 2 2013 St Vineent’s College

Section I

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question on the wriu'rig paper provided. Start a new page for each new question. -

In Questions 11-16, your responses should include relevant matliematical reasoning and/or
calculations. K i

Question 11 (15 Marks)

a) Find each of the following indefinite integrals:
) f5x%2—1 dx
ii) f Vx dx

Ay T :'xf ¢T : 3
b) Evaluate each of the following definite integrals:
3
)OSy Sdt 3
i % @x+1)3dx 3
c) Find the values of p, given that fop 2x—3 dx =4 2
Question 12 (15 Marks) START A NEW PAGE
a) Write down the size of an angle of 0.5 radians in degrees and minutes to the nearest minute. 1
b) Give the simplified exact value of the following:
r , T
), sing 1
ii) r{os " 2
n T
iii) sec Zcots 2
c) Solve the following equations (give exact answers if possible, or correct to 2 decimal places if not)
i} sin6=09, for0<0 <2n 2
i) tan(x) =1, for-r<x<mw 2
i) 2cos?x =2,for0<x <2 3
d) Showthat 1 — cos? (g—— x) = cos?x 2
o - Page |5
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Question 13 (15 Marks) START A NEW PAGE

a)

b)

c)

A circle with radius of 20cm has a sector with an angle of 6=40° at the centre.
i)  Express the size of arig!e 0 in radians (to 3 significant figuras).

i}  Find the perimeter of the sector (to 3 significant figures).

iiiy Find the area of the sectdr (to 3 significant figures).

A circle of radius 5 m has a chord of 2 m.
i} Find the size of the angle subtended by the chord at the centre (to 2 decimal places).
ii)  Find the area of the minor segment formed by the chord {to 2 decimal places).

The hou:f hand of the Big Ben clock is 2.7m long, while its minute hand is 4.3m long

i) Find the distance between the tips of the two hands at-4 o’clock {to 2 decimal places).

ify What distance does the tip of the minute hand travel ?Iong the curved path
it takes in the'next 20 minutes {to 2 decimal places) o

Question 14 (15 Marks). START A NEW PAGE

a)

b)

Find the area between the curve y = 9 — x? and the x-axis.

For the curve y =x3 —2x? - 3x:
i)  Find its x-intercepts.
ii}  Find the area bounded by the x-axis and the curve.

The curves y = x? and y = v/8x cross at the origin.
i) Find the other point at which they cross.
ii)  Find the area between these two curves.

Find the volume of the solid of revolution formed when the area between the lines
y=x+1 y=4 and the y-axis Is rotated around the y-axis.

St Vincent’s College
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Question 15 (15 Marks) START A NEW PAGE

a) A curvey = x(x — 2)? is defined over the domain 0 < x < 3
i}  Find its stationary points.
if) Sketch the graph.
iif) What is the maX|mum ¥ -value ofany point on the curve?

b) Arectangular sheet of tin is 50 cm long by 30 cm wide.
Four equal squares, of side length x cm, are cut from its corners to allow the sheet
to be formed into a lidless box of height x cm.
1)  Show that the volume of the box is given by V = 4x® — 160x2 + 1500x
i) Find the maximum volume of the box.

St Vincent’s College

c) Abiologist finds the skin of a snake, left behind by a snake after it had moulted. She measures the width of
the skin at 20 cm interval along the length of the snake. The first width is measured at the tip of its tail and
the last at the tip of its head. The widths, in cm, where recorded in her notehook as: 5,10, 12, 16, 15, 13, 8.

i) How long was the snake?
if}  Use the trapezoidal rule to calculate an approximate area of the skin.

Question 16 (15 Marks) START A NEW PAGE

“a) Inthe diagram shown, ABCD is a rectangle andM Is positioned so that AMCD is equilateral.

D 4

i)  Provethat AMAD = AMBC
if} Hence show that AMAB is isosceles.

b) The normal to the curve y = v/x Is drawn at the point (1,1)
i)  Show that the equation of the normalls 2x +y —3 =10
i)  Find'the area of the region between the curve, the normal and the y-axis.

¢) Forthe integral: f01v1 —x2dx
i) Explain what area on the Cartesian plane that this integral represents.
i} Use two applications of Simpson’s rule to evaluate this integral.

i) Explain why (i) and (ii) imply thatw ~ (1 + \/§ + 7 + \/TS—)/S.

[End of Exam]
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