Rillara

HIGH SCHOOL

MATHEMATICS DEPARTMENT Student Number

2023 | Year 12 Examination

Mathematics Advanced

Q Marks
Task 3 MC /5
6 18
Date Monday, 29/05/2023
7 /2
8 13
General . Reading time — 55 minutes 9 )
Instructions . Working time — 5 minutes 10 3
« Write using blue or black pen
. Calculators approved by NESA may be 11 I3
used 12 /5
. Areference sheet is provided
« Show relevant mathematical reasoning 13 /6
and/or calculations
« No white-out may be used
Total Marks: Section | — 5 marks
41 . Allow about 7 minutes for this section Total 141

Section Il - 36 marks
. Allow about 48 for this section

This question paper must not be removed from the examination room.

This assessment task constitutes 25% of the course.



Section |

5 marks

Attempt Questions 1-5

Allow about 7 minutes for this section.

Use the multiple-choice sheet for Question 1-5.

1 f3xdx=

3x
A. —+c
In3
3
B —x+c
In3
C. 3*In3+c¢
D. 3xIn3 +¢

2 The correct definite integral that represents the shaded area of the function below is:
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A j_lgf(x)dx
8. —J_:f(x)dx
c j__:f(x)dx + j;f(x) dx

. j__:f(x)dx - f;f(x)dx



3 Describe the concavity of the curve between —1 <x <1.

A. Concave up in [-1, 0) and concave up in (0,1]
B. Concave up in [-1, 0) and concave down in (0,1]
C. Concave down in [-1, 0) and concave up in (0,1]

D. Concave down in [-1, 0) and concave down in (0,1]

4 Determine the global maximum and minimum of the curve over the domain —2% <x<1.

y

A.  Global maximum =1 and global minimum = —2
B.  Global maximum = 4 and global minimum = —2
C. Global maximum = 1 and global minimum = —0.2

D. Global maximum =4 and global minimum = —0.2
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The graph given below is derivative function f’(x).
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Do NOT write in this area.

Section 11

34 marks
Attempt Questions 6-14
Allow about 48 minutes for this section.

In Questions 6 — 14, your response should include relevant mathematical reasoning and/or
calculations.

Question 6 (8 marks)

Find the following:
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o 2x 43"




Do NOT write in this area.
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By using the graph below, approximate f06 5xe™*dx by using trapezoidal rule with 3

subintervals. Answer correct to one decimal place.

Question 8 (3 marks)
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Do NOT write in this area.
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Hence, sketch the curve, labelling stationary points, inflection points and the y-

intercept. You do NOT need to find the other x-intercepts.
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Do NOT write in this area.

3

f(x), itis known that f"'(x) = 6x — 6 and f(x) has a local minimum at
~10-

(3, —16). Find the equation of f(x).

Question 10 (3 marks)

For acurve y



Do NOT write in this area.

Question 11 (3 marks)

The functions f(x) = 2 —eix and g(x) = 4e* - 3intersect at two points as shown.

} } } + > X
-3 -2 -1 [ 1

~1
y=4e -3 =2
1

= 2 —_— —

Y &

(@) Show that the points of intersection occurat x = 0 and x = —2In 2.

(b)  Hence find the area enclosed by f(x) and g(x). Answer correct to three decimal
places.

~11-—



Question 12 (5 marks)

The velocity of a particle travelling along the x — axis is given by v
where t is time in seconds.

(@ When is the particle stationary?

10 _
2-——ms
t+2

1

(b)  What happens to the velocity as t—» ©0?

(c) Find the distance travelled in the first 5 seconds, correct to 2 decimal places.
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Do NOT write in this area.

Question 13 (6 marks)
An inverted right circular cone holds a smaller right circular cone inside it.

The small cone touches the large cone at the circle around its base and the apex point as shown
below. 6 m

9m

The radius of the bigger cone is 6 m and the height is 9 m. The radius of the smaller cone
is r m and the height is h m.

(@ Showthath = 9—§r.

(b)  Show that the volume of the smaller cone is V = = (672 — r3).
2

- 13-



Do NOT write in this area.

—14 —

Find the maximum volume of the small cone, showing why this is the maximum

volume.

(©)



End of paper
—15 -

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

Section Il extra writing space
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Do NOT write in this area.

—16 —

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

Section Il extra writing space
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Section 1

5 marks

Attempt Questions 1-5

Allow about 7 minutes for this section.

Use the multiple-choice sheet for Question 1-5.

1 fodxz
.ﬂ 3%
@ ln3+c

B, — 4
" In3 ¢
C. 3*In3+c¢
D. 3xIn3+¢

2 The correct definite integral that represents the shaded area of the function below is:

A
J
N
. f(x) R
A. 1
fx}dx
-3
B. 1
— | fx)dx
-3
c. [ L
f(x)dx-i-f f(x)dx
-3 -2

@ | " pods - [ Zf(x)dx



Describe the concavity of the curve between —1 <x <71,

A.  Concave up in [-1, 0) and concave up in (0,1]
B. Concave up in [-1, 0) and concave down in (0,1]
@ Concave down in [-1, 0) and concave up in (0,1]

D. Concave down in [-1, 0) and concave down in (0,1]

. . - . . 1
Determine the global maximum and minimum of the curve over the domain —2 s Sx <L

A.  Global maximum =1 and global minimum = —2
@ Global maximum = 4 and global minimum = =2
C.  Global maximum = 1 and global minimum = —0.2

D.  Global maximum = 4 and global minimum = —0.2



The graph given below is derivative function f"(x).
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Do NOT write in this area.

Section I1

34 marks
Attempt Questions 6—14
Allow about 48 minutes for this section.

In Questions 6 — 14, your response should include relevant mathematical reasoning and/or

calculations.

Question 6 (8 marks)

Find the following:
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Question 7 (2 marks)
Evaluate

4
f 3x+/5x% + 1dx
0 .
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Do NOT write in this area.

Question 8 (3 marks)

By using the graph below, approximate f06 Sxe~*dx by using trapezoidal rule with 3
subintervals. Answer correct to one decimal place.
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Question 9 (6 marks)

Consider the curve y = 1—10 (x3 —9x? + 15x),
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(a) Find the coordinates of any stationary points, and determine their nature. 2 i
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Do NOT write in this area.

(c) Hence, sketch the curve, labelling stationary points, inflection points and the y- 2
intercept. You do NOT need to find the other x-intercepts.
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Question 10 (3 marks)

For a curve y = f(x), it is known that f"'(x) = 6x — 6 and f(x) has a local minimum at
(3,—16). Find the equation of f(x).
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Do NOT write in this area.

Question 11 (3 marks)

The functions f(x) = 2 -= and g(x) = 4e* - 3 intersect at two points as shown.
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Question 12 (5 marks)

The velocity of a particle travelling along the x — axis is given by v = 2 —%ms L

where ¢t is time in seconds.

(a) When is the particle stationary? ] 0
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(b) What happens to the velocity as t—» ? i
(¢) Find the distance travelled in the first 5 seconds, correct to 2 decimal places. 3
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Do NOT write in this area.

Question 13 (6 marks)

An inverted right circular cone holds a smaller right circular cone inside it.
The small cone touches the large cone at the circle around its base and the apex point as shown
below. 6 m

9m

The radius of the bigger cone is 6 m and the height is 9 m. The radius of the smaller cone
is v m and the height is h m.

(@)  Show thath = 9—%?‘.
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(c) Find the maximum volume of the small cone, showing why this is the maximum
volume.
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