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HSC ASSESSMENT TASK 2

TUESDAY 20" MARCH

General Instructions Total Marks — 100

» Reading time — 5 minutes

e Working time 3 hours .

e Write using blue or black pen Section I -Pages3 -5
Black pen is preferred 10 marks

» Approved calculators may be used * Attempt Questions 1 — 10

* A table of standard integrals is provided at ~ ® Allow about 15 minutes for this section
the back of this paper

e In Questions 11-16 show relevant Section IT - pages7- 18
mathematical reasoning and/or calculations 99 marks
» Start a new booklet for each question o Attempt Questions 11 — 16
* Diagrams are not to scale » Allow about 2 hours and 45 minutes for this
section
Question Marks
1-10 /10

11 /15

12 /15

13 /18

14 /15

15 /15

16 /15

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM

This assessment task constitutes 30% of the Higher School Certificate Course Assessment
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Section I

10 marks :
Attempt Questions 1 - 10 Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions I - 10 (Detach from paper)

1 What is 0.02095 rounded to 3 significant figures?

(A)  0.020
(B) 0.021

(C)  0.0209
@) 0.0210

2. What is/are the solution(s) to the equation x(x — 1) = x ?
(AY x=0
B) =x=1
(C) x=0andx =12
(D) x=1landx=2

3  Given f(x) = x® + 3x% - 4x + 2,

f'x) =
(A)  6x5+3x2—4
B)  6x5+9x2—4
(C)  30x* + 6x
(D) 30x* + 18x

4  If f'(x) = x® — 5x — 6 then stationary points may occur when:
(A x=1,-6
B) x=-2,-3
C) x=-1,6
D) x=-3,2



For what values of x is the curve y = x3 + 6x? — x + 4 concave up?
(Ay x<-2

B) x>0

(C) x<0

D) x>-2

1
Find [(2x + 1)5 dx.

(A) —§(2x+1)‘§+c
(B) %(Zx IR,
©  lex+Ditc

®  lex+ni+c

Evaluate |, 09(\/5 + 1)% dx.

(A) 29 %
B) 403
© 493
(D) 85



8 The shaded area shown in the diagram below represents John’s land. Tts dimensions
are given in terms of a.
Given that the area of this land is 3 200 m?, use Simpson’s rule with 3 function
values to find an estimate for the value of a.

Y
FY
! John's land
= : 3.
i 51 =
S i o B
N S ‘
: -, ; 2 i }‘ ‘}
Q a 2a
(A)  20vZm
(B) 40vVZm
(C) 40m
(D) 1600 m

9 Differentiate 2 tan 3x.

(A)  2sec?3x
(B) 6sec?3x
(C)  Zsec?3x

(D) 6 sec3x

10 EBvaluate [ 4 cos4x dx

(A) 1
® 5
© -4
D) 4
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Section II

90marks

Attempt Questions 11 — 16

Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasomng and/or
calculations.

Question 11(15 marks) Use a SEPARATE writing booklet

(2) Factorise completely 2¢” — 504> 2
6 : 2
(b) Rationalise the denominator of ————
J17 =411
(©)  Solve |3x—7[=17 2
S 2 2
(d) Simplify yiz 3

(e) The midpoint of the points A(3,-4) and B(x, y) is M(5,-1). Find the 2
coordinates of B.
3] Solve the simultaneous equations 2
2x+y =2
Sx—y=19



(g) In the diagram below (not drawn to scale), BD bisects £ ABC,

DC L BC, #BAC=72° ZACB=38"and «£BDC=x"

Copy the diagram into your writing booklet. Find the value of x, giving

reasons for each step in your calculation.

2()

B 38°¢ C

NOT TO SCALE

End of Question 11



Question 12 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

Indicate and shade the region in which 4 < x% 4+ y2 <9

A function f(x) is given by
fx)={x—-5, forx <3}

{x? — 16, for x >3}
Find f(3) - f(5)

1:2x~y+8=0

0 (2,12)

P (6,-8)

The diagram above shows the line I: 2x —y + 8 = 0 and the point Q (2,12) onit.
The line & has gradient -2 and passes through the point P (678). The lines k and !

intersect at R . Y

intersect a ! (6, 5-)

1 ‘Show that the equation of the line k is 2x +y— 4 = 0.

(i) Show that the length of OR is 3+/5 .

(iii) Find the perpendicular distance from P to the line L. Leave your answer
in surd form.

(iv) Find the area of the triangle POR.

[\



Question 12 (continued)

@ B

(™ NOTTO SCALE

C

In the diagram above, ABC is a triangle in which AB = 4cm, BC =7cm and

CA = 6cm. Use the cosine rule to show that cos C = 3

(e)

NOT TO SCALE

O

5 A B
In the diagram above, AC is parallel to BD, OA = 5cm, DB = Scm and AC = 3cm.
(i)  Show that triangles OCA and ODB are similar,

(ii) Hence, find the length of AB, giving reasons.

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet

a. Consider the curve y = 3x* — 16x3 + 24x2.
i. Find the stationary turning points.
ii. Hence determine the nature of the stationary points.

iii. Sketch the curve, showing the intercepts with axes, stationary turning points and
points of inflexion.

b. A 30 cm length of wire is cut into 2 pieces and each piece bent to form a square.

X y
30 cm

i. Showthaty =30 -x

. L 2—-30x+450
ii. Show that the total area of the 2 squares is given by 4 = T

c. A truck travels 1 500 km at an hourly cost given by s + 9000 cents where s is the
average speed of the truck.

i. Show that the cost for the trip is given by C = 1500 ( + 3@)

ii. Find the speed that minimises the cost of the trip.

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet

& Rind indefinite integral of Jle—1)(x —2) dx. )
b. ) ) f
v . 2
Evaluate Jlx *+2x dx ;j 3 ¢ 2 ol
0 x A

c. The diagram shows the land that Jane bought near a lake.

i. Use the trapezoidal rule with 5 function values to find an estimate for the area of 2
this land.
ii. Is the area obtained in the previous part smaller or larger than the exact area? 1

Give reasons for your answer.
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d. The diagram below shows the graph of the curve y = v4 — 2x.

Question 14 Continued

i. Show that the equation of the tangent / at the point on the curve where x = 1% is
2x+2y—-5=0

ii. Show that the area bounded by the curve, the x axis and the y axis is 2 % square
units.

iif. Using the result above, or otherwise, find the area of the region shaded between
¥ = V4 — 2x, the tangent /, and the x and y axes as shown.

! Y

-13 -



iv. A spaceship is obtained by rotating part of the curve y = v4 — 2x between the
points (2, 0) and (0, 2) about the y axis as shown.

Find the volume of the spaceship.

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet

2 _ 1l+cos@
(a) Prove that (cot@+ cosecly = v
(b) Let o and {3 be the roots of 3x%2 — 8x + 3 =0,
(i) Find of
(ii) Hence find o.+ %{
© A parabola has equation 4y = x? — 4x + 8
(i) Find the coordinates of its vertex.
(i) Find the equation of its directrix.
CY

NOT TO
SCALE

The diagram above, shows an arc PQ, of length 25% ¢m subtending an angle of %

radians at O, the centre of the circle.

(1) Show that the radius of the circle is 90cm.

(i) Calculate the shaded area in the diagram. (Give your answer to 1 decima)
place)

-15-



In the diagram below, ABD is a triangle, the point C is the mid-point of BD and the point

© E is the mid-point of AD. Also, AE=CE=DE, AB||ECand ZEDC=x
B
NOT TO
SCALE
C
U U x°
A H E i D
(i) Show that ZACB = 90°
(ii) Express £ BAD in terms of x.
End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet

(@ @ Prove that afé (tan’0) = 3sec’® - 3sec?®

() Hence evaluate JEsec’d do

(b) Given the function y = —2sin3x
(L) State the period of the function

(i) Sketch the graph of y = —2sin3x for0 € x <m.

(c)
Yy

X

0 NOT TO SCALE 2T

The diagram shows the graph of y = 1 + cosx, for0 < x < 27
The graph crosses the line y = 1 at A, and the y-axis at B.

(i) Show that the y coordinate of A is -;5

(ii)y ~ Show that the equation of OA is y = 2x.

T

(i)  Hence find the arca bounded by the arc AB, the y-axis, and the line OA.
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(d)

C
NOTTO SCALE

In the figure above, triangles ACB and APO are equilateral.
(i)  Copy this diagram into your answer booklet and include all the given information.

(iii) Provethat A AOB=AAPC

End of Examination
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Section I — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample: 2+ 4= {(A) 2 {B) 6 {C) 8 (o
AQO B@® cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
NEW answer. '

A B ¥ cO Do
If you change your mind and have crossed out what you consider to be the correct answer,

then indicate the correct answer by writing the word correctand drawing an arrow as

follows,
correck

A B cO DO

Hoe —» L A0 BO c¢cO »pO
2. AO BO cO pO
3. A0 BO ¢O pO
4, AQ BO cO O
5. A0 BO ¢Q pO
6. A0 BO cO »Q
7. AO BO <¢cO pO
8. AO BO ¢O »O
9. AaQO BO ¢cO O
0. A0 8O ¢cO O
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Section I — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sampie: 2+4= {A)Y 2 {3 6 )y 8 Dy v
AO 3@ CO Do

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer,

A® 13 3 cO no
If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word corvectand drawing an arrow as
follows.

5:::: — 1. AQ rO < by

3. A0 BO ¢O b®
4, AQ BQO @ nO
5. A0 BO O D@
6. A BO c@® DO
7. AQ BO O n»®
8. A0 8O @ nO
9. A0 @ O noO
10. A 4@ 3O O O
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