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2022 Year 12 Assessment Task 2

Mathematics Advanced

General ¢ Reading time — 10 minutes
Instructions e  Working time — 2 hours
e  Write using black pen
e NESA approved calculators may be used
s A reference sheet has been provided at the end of this paper

e In Questions 9 — 26, show relevant mathematical reasoning and/or
calculations

Total marks: Section I — 8 marks (pages 4 — 6)
84 o Attempt Questions 1 — 8

e Allow about 12 minutes for this section

Section II — 76 marks (pages 7 —25)
e Attempt Questions 9 — 26

. A_llow about 1 hours and 48 minutes for this section



~ Section I
8 marks
Attempt Questions 1 -8

Allow about 12 minutes for this section

Use the multiple-choice answer sheet for Qﬁestions 1-8. .-

1  Given ¢ =15, which of the following is the correct expression for x?

x=.10g1015' 2 = ij&')

3 | Oos e V2
log, 3 - —’3(
B. xX=—" ?

15

C. x=log,5

@ . _log,15
' 3

4 Nl
2 What is the value of J‘éx—— ? — i ‘j e E
. X

5 Q‘ g, [{, A el
A. — et .

16 ?/
B. log,4 — 2 , ie .

C. ¢é*—e

2log,2

3 Given f(x)= cos(e"“), which of the following is the correct expression for f'(x)?

SUOPES oin(e x €°

A.

A. Sin(ex)
B. —Sin(ex)
e’ sin(ex)

—e* sin ( e’ )




4  Which of the following is the derivative of 22X with respect to x?°
cos x
£ Caf X x 5’9"3 - {“’”‘?'M)ﬁ_‘?{.?}gc
A1 ‘lﬁ O
Co & x
i
B. tanx —  CoCox-t N
R
© = s
cos” x _ | )
« ?
D. cos’x (o

5  Given y=log (x z ) which of the followmg expressions is correct" Q:

A, y=6log,(xz) Yo x* z)) < 3}0 !0

= ?Q&)ﬂmx ’!Lg'é—:‘j“foz

B. y=5log,(xz)

@ v=2log,, x+3log,,z

D.  y=6(log,x+log,z)

. 1
6 Which of the following is the primitive of Jx (x2 + Jﬂ)

x5 g‘i/ (5{3 + @d}; )&J;?:
' = QCM(I"f@/;‘( <)o
“ ffi{: + Jz &/ o)

B. —+\/_x+c )

A

5
5 742
C. x_.+2 2x 4 c
5 5

D. x5+\/5x2+c

\
. "’i’\
bt
~
Y
3



Given y =5x2*", which of the following expression is correct?

x-«(# ﬂ
@ x:logz(gjﬂ :’2 - .....S.-,-——
B. y=10* Xt = ’gﬁ’zéi’g’)

. logyy=x-1 Xﬂﬁzf'%)‘f’{

D.  x=5x2

Which of the following definite integrals is used to evaluate the area of the region bounded
by the parabolas y=x?+1 and y=3-x29

%= 3L

A. j(x2~1)dx 'Z)C?'f* 2
-1 _ ‘gw l

e e

1 } .

D. (2-2x2)dx

End of Multiple Choice Section
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76 marks
Attempt Questions 9 — 26
Allow about 1 hour and 48 minutes for this section

Instructions « Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

« Your responses should include relevant mathematical reasoning
and/or calculations.

 Extra writing space is provided at the back of this booklet. If you
use this space, clearly indicate which question you are
answering.




Question 9 (6 marks)

Differentiate cach of the following with respect to x:

a) . xlog,x" = XU @% ' / 2
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Question 10 (3 marks)

Find the equation of the tangent to the curve y =sin2x at the point where x = z.

12

= Sin?e ?_C_/),, Cn /2 7)o I
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| Question 11 (2 marks)

_ ) ‘
For what values of x is the function y =——— decreasing?
| . x*+1 ( ,2) Co¥ r‘ﬁJ( "5 @M a0

r_n2x
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Question 12 (3 marks)

a)  Differentiate y=sin*x. ' | ‘ 1
2'.%:4f'h316°” ....................................................................................................
dx ‘ '
%
b)  Hence, find I4¢osxsin3xdx. 2
2 | r 4 ¢ ( ﬁ\

Pf?;h&, ........ ‘?‘ (OS)CS:I}\B-{Zdt ..... &’LSI}\>]O umcql ........................
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Question 14 (3 marks) °

4
Use the trapezoidal rule with 3 function values to evaluate leoge xdx ,.express your answer
A _ .

correct to 3 significant figures.
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Question 15 (1 mark) | (‘__ \ v rau«h}j ik iC CLQQJQ(f

iy
The graph of the function f(x) is shown in the diagram below. The shaded areaslare ou‘rﬁc)ad u;
by y = f(x) and the x-axis. o

Given the shaded area 4 is 10 square units, the shaded area B is 4 square units and the shaded

4
area C is 8 square units, evaluate j f (x)dx
-2




Question 16 (4 marks)
a)  Differentiate log, (sinx) with respect to x. 1
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Question 17 (2 marks)
The graph of a function y = f(x) is shown below.
Y]

y=rx)

@) Covr’ec;\' Sau‘”‘

Y
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On the set of axes given below, draw the graph of y = f "(x). | (' ) : ;fﬁﬁfe C}' VC.« t}\}{ﬁq}g
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Question 18 (3 marks)

. d :
Find the equation of the curve y = f(x) given Ey- =6x—4 and y= f(x) has a stationary

> =

point at (1,2).
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Question 19 (7 marks)

‘a) FlndJ.1+x 3
33 L L X0 d ( ~t, L
..... j ’;c”'d S ’b;c'r‘/%}" jt@cf e
....................................................... g Do
S S, / ef ..... ‘ ......... .0 C..)...@ngéshsc@uf“
................................................. - zﬂ@cm& ahike
................................................. _J_;_,go &j '{'CC“”T‘"&“-&@‘Q
T s 5.5 1) eiley frinhos
Po—Lor
.............,.............‘3‘5

bl
gcogff }J»w (s (T ( ) ...k zmweﬁ&ww

................................................................................................................................. 7 ik&:’hg
360 Sm TF'?C C
36" + ev fo\‘”f )i'

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

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

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

2,)2“'5'! ‘ L~ C
.......... P :__8__’,
%MQ ax & {['} fn@ai”if-eo Ce?f?/f vk
....................................................................................................... Ao R S
ST TS OUC SO PoRs SPTP- S ey Ee P PP PR AT L AL LA bt ? Mﬂ%.§.!ﬁ ..... F/@“"E'
PRI o
,WWWWMWWWWWwWMWng@' ..... .................
o

—15—




Question 20 (4 marks)

a)  Onthe axes given below, graph the region bounded by the following curves: 2
y=e',y=e™, x=5
ex:
| 2) grrech b
Cl) S"k@s"“& A C N
X 2

Y= @av He €
s Cart ’m@" ‘
> J

b)  Hence calculate the area of the region bounded by the curves y = ¢* , y=¢"" and 2
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Question 21 (4 marks)

a)  Given f(x) =log, (x+ N +1) , show that f'(x) = i . 2

™
+
—

1

) dx
b) Hence, or otherwise, evaluate s
'([ A/ 22+l

leaving your answer in exact form. 2
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Questjon 22 (2 1narks)

Differentiate the following with respect to x:

.a) 512 \j: gx+z

..................................................................................................
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X ;0039_4— End of Question 22

Exam continues on the next page
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Question 23 (6 marks)

Arjun is fencing a paddock using M metres of fencing. The paddock is in the shape of a sector
of a circle with radius » metres and an angle of @ (in radians) at the centre, as shown in the
diagram below. ' '

a)  Show that the length of fencing required is gi{ren by the equation M =r(6+2). 1
Mﬁzr-?@enaﬂaf‘arf .................................
RSSO - ?Y“’” ...... rﬁ ......................................................................................
RS- O (21‘@) ..........................................................................................
b) Show that the arca of the paddock, in square metres, is given by A=—Mr—r*. 2
..... )ﬂ”ﬁo\A=:§‘;rl¢9

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

.................................................... SR <7 Ao —
O I L 1) eiYor 6&1‘*&&;@:&..”“”

........................................................ },. "'""."“.-.'-..'.'...-'.-..Y_"'“ 670 r&o}é r

3
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SLL ...... }“\}QO) ..... 'L ...... !\ q’ ..... Zr ....................... GthCOrchl\ﬁ',t BT
...................... ,?“é‘rx(-—";—'“’ f@ﬁh,g&{e,_gii)_{A-t&bh

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

g X Mk.-— e, X 16)‘% =4 .

Question 23 continues on the following page
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Question 23 (continued) -

c)  Calculate the size of the angle @ such that the area of the paddock is a maximum.

.' ‘f‘mif "5?'3’%?& '

PR
‘ @M“;‘k Zf%%o Co Feg% :

&



' (2) Csireck QJDAJ\‘oh
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b)  Show that there is a point of inﬂection at-a point where x=0. 2
/. '
............... grz2x Xl -llol ]l (B-0exo
AERnIE
1 f ...............................
................................ . Coneayily domer .
...................................... o Hore U5 afb of Mledvn ab x=0 .

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

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

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

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

Question 24 continues on the following page
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Question 24 (continued)

¢)  Sketch the curve y = —;—x3 —x+1, labelling the stationary points, the point of

inflection and the y-intercept.

xY
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Question 25 (7 mafks)

. The diagram below shows the graph of y =sinx for —% <x<Z.
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7
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i3 ,A) L2t
ey
a)  On the set of axes above, sketch the graph of y = cos(2x) for —% <x S% 2
b)  Show by substitution that the two graphs intersect where x=% and x=—— 2
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¢) Calculate the exact area enclosed by y=sinx and y= cos(2x
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Question 26 (9 marksy

Consider the function y =e"™* for 0<x <27,

a) Find all the stationary points on the curve in the given domain. ' 2

IEN

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

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

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

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

b) By finding the second derivative or otherwise, ‘determine the nature of stationary 3
points. . P S -
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Question 26 (continued)

¢)  Find the x-values of the points of inflexion correct to 1 decimal place. 2

b;”; ...... 63'3‘” ........ ﬁa&z,r, - SinX.).=Q NG €

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

.......................................................................................................
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End of paper
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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e A reference sheet is provided
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Section I

8 marks
Attempt Questions 1 — 8
Allow about 12 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 8.

1 If e3* = 15 then what is the correct expression of x ?

log1o 15
A. =
X | 3
0g. 3
B. =
ST
C. x = log, 5
log, 15
D. =
*TT3

4 d
What is the value of f " 7x =

A B

16
B log,, 4
C et —e
D 2log, 2

3 Given f(x)=cos(e"), what of the following is the correct expression for f'(x) ?

A. sin(e”)

B. —sin(e")
C. e"sin(e")
D. —e" sin(e”)



sin x

Which of the following is the derivative of with respect to x?

COos X

A. 1
B. tanx
1
C.
cos?x
D. cos?x

Given y = log;o(x%23) , which of the following expression is correct?
A. y = 6log,,(x2)

B. y = 5log,o(xz)

C. y = 2logyo x + 3logqy z

D. y = 6(log1p x + log1o 2)

7
Which of the following is the primitive of vx (xE + V2x ) ?

i -|-\/Ex2 +C
A. 5 2

4

X

5
x5 2V2x2
C. —+

C
5 5 *

x5 +V2x2+C



Given y = 5 x 2*1 which of the following expression is correct?

A. x = log, (%) +1

B. y =10*"1
C. logipy=x—-1

D. x=5x2Y1

Which of the following definite integrals is used to evaluate the area of the region
bounded by the parabolas y = x%+ land y =3 —x? ?

A fl(xz — 1)dx

B. f(Z — 2x%)dx
_Z

C j(sz — 2)dx
=2

2
D. j(Z — 2x%)dx
0

End of Multiple Choice Section
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Question 9 (6 marks)

Differentiate each of the following with respect to X:

a) xlog, x 2

b) COS X 2
x=2

©) e+ 2



Question 10 (3 marks)
Find the equation of the tangent to the curve y =sin2x at the point x = %

Question 11 (2 marks)

For what values of x the function y = decreasing?

241



Question 12 (3 marks)
a) Differentiate y =sin* x 1

Question 13 (3 marks)
Solve log,(4x—5)—log,3 =2, giving your answer in exact form.



Question 14 (3 marks)

. . . 4
Use the trapezoidal rule with 3 function values to evaluate fz x log, x dx, express you answer

correct to 3 significant figures.

Question 15 (1 mark)

The graph of the function f(x) is shown in the diagram. The shaded areas are bounded by
y = f(x) and the x-axis.

P

GiventThe shaded area A is 10 square units, the shaded area B is 4 square units and the shaded

area C is 8 square units, evaluate: f_42 f(x)dx.



Question 16 (4 marks)

a) Differentiate log, (sinx) with respect to x 1
b) | . y | 3
Hence, or otherwise , evaluate fnz cotxdx, giving answer in exact form.
4
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Question 17 (2 marks)
The graph of a function y = f(x) is shown below.

¥

y=f(x)

On the given set of axes below, draw a sketch of the derivative y = f'(x) of the function

y=f.
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Question 18 (3 marks)

dZ
Find the equation of the curve y = f(x) given that d_xJ; =6x —4,and y= f(x)hasa
stationary point at (1, 2)
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Question 19 (7 marks)

a) Evaluate J-H—Zxdx
X



Question 20 (4 marks)

a)  On the axes givenbelow, graph the region bounded by the curves: 2
y=e¥*,y=e*andx =5.

y
4

b)  Hence calculate the area of the region bounded by curve 2
y=e*,y=e¥andx =5
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Question 21 (4 marks)

Evaluate:
a) Given f(x) =log.(x +Vx? + 1), show that f'(x) = \/% 2
X
b) 2

— 15—



Question 22 (2 marks)
Differentiate the following with respect to x:

a) 5x+2 1
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Question 23 (5 marks)

Arjun is fencing a paddock using M metres of fencing. The paddock is to be in the shape of a
sector of a circle with radius 7" and sector angle 6 (in radians), as shown below.

a) Show that the length M of fencing required is given by the equation 1
M=r(6+2).

b) Show that the area of the paddock , in square metres, is given by 2

A=%Mr—r2
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c) Calculate the value of angle 8 such that gives the area of the paddock is 3
a maximum.
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Question 24 (7 marks)

Consider the function y = §x3 —x+1.

a) Find the stationary points on this curve and determine their nature. 3



Sketch the curve y = §x3 —x+1 , labelling the stationary points,

thevpoint of inflexion and y — intercept.

-
-
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Question 25 (6 marks)

The diagram above shows the graph of y = sin x for —

] y = sinx
E T
"2 2
-1

On the set of axes above, sketch the graph of y = cos(2x)
for —g <x< g

b) Show by substitution that the two graphs intersect where x = % and x =



Question 26 (8 marks)

Consider the function y = eS'™* for 0< x < 2m.

a) Find all the stationary points on the curve in the given domain. 2
b) By finding the second derivative or otherwise, determine the nature of stationary 2
points.
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¢) Find the x — values of points of inflexion, correct to 1 decimal place. 2

d) Sketch thegiven axex, draw the graph of y =e™"*, showing all the information 2
obtained .in parts a) to c).
v
4
= T
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.

End of paper

—24—




- 25—



Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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