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Section II

Q11 Lo
a) Find the value of _[ e 2 dx in exact form
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b) | 15cos(4x)dx
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¢) The function f{x) is defined by the rule f(x) = xz(f_i ~Xx) in the domain -1 < x <6, | ‘ 3

i) Find the stationary points of {x) and determine their nature.
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¢) Find [2—2 gy
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5 v
) e 3
d) Find | ———dx : .
) !e"' -7

State your answer as an exact value in simple form.

Q13 . 21 3 e 2
a) Differentiate the following y::lnx()h ]) = I *0 - )‘() = (x)C”’j
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b) Find the equation of the tangent to the curve Y =Xxcosx atthe point (~7-§—,—76£) 3
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Ql4

a) Use two applications of the Trapezoidal rule to find an approximation to

4
Ilnxdx
2

3
Correct to 3 significant figures. 2 )= lax
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b) Hence: Solve 2tanO(secd—sinftan@) =1 for 0<H< 2. 2
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Q16 Find I cos_x dx . State your answer as an exact value in simplest form. 2
x 2+sinx
2
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Ql‘é? The graph of y =£"(x) is shown below.
£(x)

/1" N e
i ' 4

]

(i) Draw a sketch of y = f(x).
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(ii) Draw a sketch of y = f""(x).

S(x)
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Q19  The graphs of f(x) = x — 3x% + 4 and g(x) = x2 — x — 2 are drawn on the diagram.

a) One of the points of intersection is (3, 4). The other points of intersection lies on the x-axis. 2

Find the coordinates of the other two points of intersection.
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b) Calculate the shaded area of the regio
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" QI9

Consider the curve y =4sin [%],0 <x<27m.

a) Sketch the curve.
'Y
4 4
) [ ) %
< { { t —>
< €t ® @
2 r3

b) Find the area bounded by the curve and the x-axis.
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Q20 The diagram shows a shaded region which is bounded b
"~ xaxis and the line x = 6.

y the curve y = In (2x 5), the
The curve  y =In(2x-5) intersects the x axis at 4 and the line x=06atB.
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a) Show that the coordinates of points 4 and B are (3, 0) and (6, In7) respectively.
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a) Write the derivative of loge(tanx), tanx > 0.
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----------
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b) Hence find 'L cosecx sec x dx 3
7

Leave your answer as an exact value in simplest form.
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Q22 The radius of the base of a cone is 9 cm and its height is 18 cm.

A cylinder of radius r and height h is inscribed in the cone as sown below.

A

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

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

b) Show that the volumes of the cylinder of maximum volume and the cone, 3
are in the ratio 4:9.
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END OF EXAMINATION
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e A reference sheet is provided

Total marks — 76
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e Attempt Questions 1-10
e Answer on answer sheet provided
e Allow about 15 minutes for this section
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e Attempt Questions 11-22
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Section |

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

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

2

1. What is the value of j de?
X
1

(A) 2log.3
(B) log.8
(C) 2log, 32

(D) 3log.3

2. What is the solution of 4™ = 27?

3log. 3
A =
(A) m 2

27

B) m=log, (%)
c 27
© m= log, 4

3log. 3
By m= 2log, 2

3. What is the derivative of (e3¥*2)6?
(A) 18 (e3**t2)°
(B) 6(e***?)°
(C)  18(e3*+2)7

(D) 6(e3x+2)6



1
4. What is the derivative of f(x)= ™ ?
X

@a _3
x2
1
(B) - 2
(3)
©c _ L1
3x?
o 32
x2

5. What is the stationary point on the curve y = x* - 6x +12x +2?

(A (-2,-54)
(B) (2,0

©) (210)

D) (=20

6. What is the derivative of Z—i( ?

e
2—2x
A =
e ¥ —xe™™*
®

(C) e™*(2+2x)

2+ 2x
ex

(D)




If f(x)=tan (+/x —2), whatis f'(x) ?
(A)  2sec? (Vx —2)

(B) sec’(vx —2)

1 2
(C) ﬁsec (Wx—2)

(D) %secz(\/} -2)

What is the derivative of f(x) = e®s*

(A)  cosxe€os¥

(B) —sinxe®s*
(C) e—sinx
(D) —cosxe™Sn¥

Which of the following is an expression for f(Z—x—xZ)‘*dx ?

1

R TE RO
1

® sa—ap e
1

© =t
-1

C

O sg—ayt



10.  The diagram shows the cubic y = 4x(x — 1)(x — 2).

Which expression gives the area bounded by the cubic and the x-axis?

. /

2

2.5

(A) f2(4x(x —1)(x —2))dx
0

0
(B) f (4x(x —1)(x—2))dx

©) J (4x(x —1D)(x—2))dx| + J (4x(x — 1) (x —2))dx
0 1

(D) J (4x(x—1D(x—2))dx + j (4x(x —1)(x —2))dx
0 1

End of Section |
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BAULKHAM HILLS BAULKHAM HILLS HIGH SCHOOL
YEAR 12 TASK 2 - 2021
MATHEMATICS ADVANCED

NESA#:

Teacher:

Mathematics
Section | — 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@ CO DO

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

A @ Bx cOO 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 correct and drawing an arrow as
follows.

correct
Ax B% cO DO

S, AO BO cO pO s AO BO cO pO

2. AO BO cO pO7A0 BO cO bO

3. AO BO cO pOs AO BO cO bO

4. AQ BO cO bpO 9 AO BO cO bnO

5. AO BO cO bpO 100.AO BO cO bpO




Section Il Answer the questions in the spaces provided. Extra writing paper is available if required.
Your responses should include relevant mathematical reasoning and/or calculations.

—X

1
Q11 a) Find the value of Ie7dx in exact form.
0

]



¢) The function f(x) is defined by the rule f(x) = x3(6 — x) in the domain -1 < x < 6.
1) Find the stationary points of f(x) and determine their nature.

i) Sketch the graph of y = f(x). Showing all intercepts and stationary points.
y

A

A
v
>

iii) State the range of f(x).
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3x-1)°
b) Find [ ———d
o) Find [X =% 14

11



eX
e -7

5
d) Find I dx. State your answer as an exact value in simplest form.
3

X+1

12



4
Q14 a) Use two applications of the trapezoidal rule to find an approximation to Iln xadx.
2

Give your answer correct to 3 significant figures.

sin4x

b) Find Iirrg . Show all working.

13



b) Hence: Solve 2tan&(secd—sinftanf) =1 for 0<O<2r.

2+sinXx
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Q17 The graph of y =f’(x) is shown below.

/ !

(i) Draw a sketch of y =f(x).
f(x)

(ii) Draw a sketch of y =f""(x).

f"(x)
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Q18 The graphs of f(x) = x3 — 3x2 + 4 and g(x) = x? — x — 2 are drawn on the diagram.

y

a) One of the points of intersection is (3, 4). The other points of intersection are on the

x-axis. Find the coordinates of the other two points of intersection.
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Q19 Consider the curve y =4sin (gj ,0<x<27.

a) Sketch the curve.

b) Find the area bounded by the curve and the x-axis.

17



Q20 The diagram shows a shaded region which is bounded by the curve y =In(2x-5), the x-axis
and the line x = 6.

The curve y=In(2x—5) intersects the x axis at A and the line x = 6 at B.

X
/ 4 6
\ 4
a) Show that the coordinates of points A and B are (3, 0) and (6, In7) respectively.

18



. et + 5
b) Show that if y=In(2x-5), then x = :

19



Q21 a) Write the derivative of log, (tan x), where tan x > 0.

b) Hence find | cosec xsec xdx.

.;;m'—‘oo\:\

Leave your answer as an exact value in simplest form.
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Q22 The radius of the base of a cone is 9 cm and its height is 18 cm.

A cylinder of radius r and height h is inscribed in the cone as sown below.

a) Show that h = 18 — 2r.

b) Show that the volumes of the cylinder of maximum volume and the cone,

are in the ratio 4:9.

END OF EXAMINATION
21



