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Section II- Extended Response
Attempt Questions 11-16.

Allow about 75 minutes for this section.
Question 11(12 Marks)
a) Differentiate the following (Y Foy
. P f')/;‘./g,/ €
@) y=log.(2x - 1) Cl wevk e 2
....................................................................................................... “Coriect golus: 12
J{ = 1/ £y . / 2 o0 1 } Ll Lo epriechly

..........................

...........................................................................

.............................................................................................................

i) y=-—5 2

U= 2 uw ={ Ol e ks

...................................................................................................... oo

e e — e —
e L LA e - pornedt olus = ()

LY Ll I TIAL LS apples Grupda ety /e
Ce bl - IR A DM C AL <
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—

A 4w e = ‘) —(l/

..................................................................................................................................................
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.....................................................................................................................................................

Question 11 continued on the next page



b) Integrate the following

) 1
J3e5“ 1. — dx 2
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c) Evaluate sec” 2xdx 2
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Question 11 continued on the next page



d) Find the area bounded by y = Inx, y-axis between y=0and y = In 3. 3

lj’
NE Z‘ (e
W/ H i s
v\_kw]/ e o coihect sl .
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S "2 ! : ;
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g

T

¢ COMECH ite beS
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o FPlagls Wy pomreds

P ani v
A

End of Question 11
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Question 12 (7 Marks)
(@

(i) Differentiate cos 3x°

.............................................................................................................
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Question 12 continued on the next page
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(b) Solve the equation given by 2Inx = In(3 - 2x) ({}

%

OZ, /M. L= /Vl (5 "2--)(.‘\) K % V&»(/(Lv /Q‘) ;
| Covnest- oS .

-----

as y \
In x = f (5L
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Question 13 (5 Marks)

(a)

Given the graph of y = f(x) below

?

y

o=
|
Q
o
{Q

y=f(x)

d
Sketch a possible graph of d—y on the axes provided.
X

dy
dx

o CO N\é@tﬁ’“f 4

e All 3 x—rwler.
Covrec it

\

Question 13 continued on the next page
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(b) Water is flowing out of a pool at a rate given by R=41-+¢ cubic metres/minut 3

If the volume of water in the pool is initially 10 cubic metres, find the amount of

the water in the pool after 4 minutes.

| 5
............. V :-.fagl(é),- = .i..p/@

3

End of Question 13

12



Question 14 ( 8 marks)

X

For the curve givenby f(x)= 2xe

@ Show that f'(x) = 2¢ ™ *(1 — x). 1

.............................................. B Y PO PP PUPUUPPPRRE

L) = e €

(iif)  Determine lim f(x). 1
X—00

................................

.................................................................................................................................................

Question 14 continued on the next page
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Question 15 (10 marks)

T
The velocity of the particle is given by v = 2 sin(t - -?:'J metres per second.

a) Find:
@) the equation of the displacement x of the particle as a function of time if the
particle is initially at the origin.

...................................................................................................................

....................................................................

----------------------------------------------------------------------------------------------------------------------------------

at t=p xX=D . Subsdfudes

.................................................................................................................. 2O HIES
............... o080 CONAIrOUS

............................................................................................................

.......................................................................

................................................................................

(i) ‘When does the particle come to the rest first time? . 1

Question 15 continued on the next page
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(iii) The exact initial velocity.

----------------------------------------------------------------------------------

-é :_.O . = LSl
= A St (75 )
= X T =
................................................................. T T ——

-----------------------------------------------------------------------------------------------------------------

(iv)  the maximum speed of the particle.

| D veloecky grnph.

/s atuinchon of

------------------------------------------------------------------------------------------------------------

R A Y R Ly R e L L R L I O

.........................................................................

Show x, y intercepts and stationary points.

T=2r

Question 15 continued on the next page
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(vi)  Using your graph above or otherwise, find the total distance travelled by the
particle in the first 1t seconds.

End of Question 15
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Question 16 (7 Marks)

An isosceles trapezium ABCD is drawn with its vertices on a semicircle centre O and
diameter 20 cm. Perpendiculars BE and CF are drawn to meet the diameter AD as shown in

the diagram below.
. B /_\C
)
AL E X O x
2 2
< >
20 cm

x 1
@ If EO =7  showthat BE = —+/400 - x> . 2
; : WL reanks |
& d‘i’”( I} u_f‘ & Ofee g,

R A etesesrsrensavnrnerressscacns

pIANK . . {
> ) Canplies /)UL/ x@u'zywaj
.................................. LT R T LY P SN S 4 P
T )y & ~
x A0~ FaL oty correcty
3 ?. ........................................................ N4
— 1 \\Zt” ’

U ¥ $LGRINE G

s ‘\»~
( (’Louu'\/é ~

..............................

A v
2y bt B Npart(l) ) e anpligsconrectly

< 67/1«'¢S i

e 2
e cere el fprinncg &

F 04 3‘63‘ 5{:{
e st A st o o e R
Feg ~y v a A ey Vf;j‘ﬁl.'%‘:.BC

.............................................................................

................................................................................................................................................

...............................................................................................................................................

Question 16 continued on the next page
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(iii)  Hence find the length of BC so that the area of the trapezium ABCD is
maximum. 3

| [ o
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BAULKHAM HILLS

BAULKHAM HILLS HIGH SCHOOL

HSC Assessment Task 2 2020

General Instructions

e Reading time — 5 minutes

e Working time — 90 minutes

¢ Write using black pen only

¢ Board-approved calculators may be used

e Show all necessary working in
Questions 11-16

e Marks may be deducted for careless or
badly arranged work

e Reference sheet is provided at the end.

Mathematics Advanced

Total marks — 59

This paper consists of TWO sections.

Section 1 — Page 2-5 (10 marks)
Questions 1-10

e Attempt questions 1-10

e Allow about 15 minutes for this section

Section II — Pages 6-19 (49 marks)
e Attempt questions 11-19
e Allow about 75 minutes for this section



Section I - 10 marks Answer on the multiple choice page

L. The derivative of y = sinx® is

dy

A) :{; = cosx®
(B) % = — sinx®
dy i1 T
© ;}; = ﬁa cosTgb“ X
dy i1 pLd
(D) :1; = - ﬁ(? 0081_83 X
2. . sin 2x
xh—r»nO 3x -
2
(A) 3
B) 0
3
©) >
D) 1

3. The function y = f(x) is continuous for all x.
Given that flf (x)dx = 6 and f S(x}dx = 5, whatis the value of f f(x)dx ?
" 0 0 1
B) 0
© 1

D) 2

X
4. What is the period of the function y = 4sin (;} ?

A) o6m
B) 4
© Zn
3
1
(D) 7



The domain for the function y = log (2x — 1) is:

1
(A) Allreal x,x # 5

1
D < —
()x_2

The area of the shaded region in the diagram below is given by:

3
(A) J 2x - 2 - (x - 1)dx
4]
"3

1
(B) (x- 1) —2x—2dx+f2x—2—(x—1)2dx
1 0

r'3
(©) 2x—2 - (x— 1) dx

0

1

(D)

3
((x-1)-2x+ 2)dx+J (2x-2)- (x- 1) dx

1

P



7. Whatis f'(x) if f(x)= In(tanx)?

1

A) —3
S€C X

SCCX

(B)

(C) secx.cosecx
(D) cotx

tanx

2
The diagram shows the area under the curve y = — from x = 1 to x = d.
x

What value of d makes the shaded area equal to 2 square units?
(A) e

B) e+ 1

(©) 2e

(D) ¢°

9. The diagram shows the points 4, B, C and D on the graph y=f(x)

Y
A

B }ﬂ/
//////,,4————_,_\\‘\\\\\\\ -

e ~—=

At which pointis f(x) < 0, f'(x) > 0 and f"(x) < 0?

(A) A
(B) B
(C) C
(D) D



10.  The graph of y = f'(x) is given below.

y=r1()

The curve y = f(x) has a minimum value of 6. What is the equation of the curve ?
A y=x" —4x+2

B) y=x" —4x+ 10

© y=x"+4dx+2

D) y=x"+4x+ 10

END OF SECTION I



Section II- Extended Response
Attempt Questions 11-16.
Allow about 75 minutes for this section.

Question 11(12 Marks)

(a) Differentiate the following

4
@) y=log,(2x-1) 2
e

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

() y= 2

. 2
sin‘x
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
X
i) y=3 1

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

.....................................................................................................................................................

Question 11 continued on the next page



b) Integrate the following

) 1
f3e5’+1—7dx 2
X

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................

OOI:

¢)  Evaluate sec’ 2xdx 2

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

Question 11 continued on the next page



d) Find the area bounded by y = Inx and the y-axis from y=0toy=1In3. 3

End of Question 11



Question 12 (7 Marks)
G

3
(i) Differentiate cos 3x 2

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

.....................................................................................................................................................

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

.....................................................................................................................................................

Question 12 continued on the next page



(b) Solve the equation given by 2Inx = In(3 - 2x) 3

End of Question 12
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Question 13 (5 Marks)

(a) Given the graph of y = f(x) below

y

y=f(x)

!
Q

d
Sketch a possible graph of a’—y on the axes provided.
X

dy
dx

Question 13 continued on the next page
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(b) Water is flowing out of a pool at a rate givenby R = 47— 7 cubic metres/minut 3

If the volume of water in the pool is initially 10 cubic metres, find the amount of
the water in the pool after 4 minutes.

............... R R
...............................................................................................................................................
...............................................................................................................................................
.................................................. .u..u-.nun-o..un..uu-o--...-uu...u-.n--..u-..---..n-..u-..u.-.n...-.-.-u-.
...............................................................................................................................................
......................................................................................... AR
...............................................................................................................................................
...............................................................................................................................................
.................................................................... e e L R
...............................................................................................................................................
....................................................... ..-.---...-..n.-.-.un-u..-u..-o-.-.-..u-...-..-n..-....-...-.........-...u...-o.
.......................................................... u-..-u...--.---...--no.-.-.-.---u.u..--n-o-.-u..-u...-.-u--..-..u--.-u.---
...............................................................................................................................................

......................................................................................................... LR R

........................................................................ A e D Y T T T T T PO

...............................................................................................................................................

................................................................................... e e

...............................................................................................................................................

...............................................................................................................................................

........................................................................ M e A Y

.................................................................................. R L T N

....................................................................... .

.......................................................................

...............................................................................................................................................

...............................................................................................................................................

End of Question 13
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Question 14 ( 8 marks)

For the curve givenby f(x) = 2xe *

) Show that f"(x) = 2¢” *(1 - x). 1
(i)  Hence or otherwise find any stationary point(s) and determine their nature. 2
(ii))  Determine lim f(x). 1

X-—00

.................................................................................................................................................
.................................................................................................................................................

.................................................................................................................................................

Question 14 continued on the next page
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(iv)  Find any possible point of inflection. 2

...........................................................................

et st b st sote e e enesanens
..............
.................
..........................................................................
...............................................................................................................................................
cereeereenes v veevonrenians ettt e s e et r e ettt et et et e nsenr e s sae s
................................................................................................................................................
....................................
.....
......................
......................................................................................................
...............................................................................................................................................
...............................................................................................................................................
.......................................................................
v) Hence sketch the curve. 2
'T
-

End of Question 14
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Question 15 (10 marks)

i
The velocity of a particle is given by v = 2sin| ¢ — 3 metres per second.

Find:
(1) the equation of the displacement x of the particle as a function of time if the
particle is initially at the origin. 2
(i)  when the particle comes to rest for first time. 1

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................

.....................................................................................................................................................

Question 15 continued on the next page
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(111)  the exact initial velocity. 1

...............................................................................................................................................

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

...............................................................................................................................................

T
v) Draw the graph of the velocity v = 2sin| 7 — 7 for0 < 7 < 2m. 3

Show all intercepts and stationary points.

v

Question 15 continued on the next page
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(vi)  Using your graph above or otherwise, find the total distance travelled by the

particle in the first ™ seconds. 2
..................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

E i
nd of Question 15
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Question 16 (7 Marks)

An isosceles trapezium ABCD is drawn with its vertices on a semicircle centre O and
diameter 20 cm. Perpendiculars BE and CF are drawn to meet the diameter AD as shown in
the diagram below.

A E x O X
2 2
< >
20 cm
X 1 2
(i) If EO = OF = E ,show that BE = E 400 - x~ . 2

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

...............................................................................................................................................

(i1) Show that the area of the trapezium ABCD is given by

1
A=+ 20W400 - x° . 2

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................

...............................................................................................................................................

Question 16 continued on the next page
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(i)  Hence find the length of BC so that the area of the trapezium ABCD is
maximum. 3
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End of Exam
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BAULKHAM HILLS BAULKHAM HILLS HIGH SCHOOL
YEAR 12 - MATHEMATICS

NESA#

Mathematics
Section I — Multiple Choice

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 ©) 8 (D) 9

ACO B@ O DO

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

A @D Bx coO PO

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 correct and drawing an arrow as follows.

correct
Ax B% cO DO
L1 AO BO cO pO 6 AO BO cO pO
2. AQO BO ¢cO O 1.A0O0 BO cO nO
3. O BO cO npO 8 A0 BO cO bpO
4. AQ BO ¢cO O 9 A0 BO cO nO
5. A O BO ¢cO O 10.AO BO cO pO




