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Year 12 Mathematics
Advanced

Assessment Task 2

General Instructions:

e Working time — 55 minutes

e Write using black pen

e Only NESA approved calculators may be used
e Areference sheetis provided

e In Questions 11 — 13, show ALL relevant mathematical reasoning
and/or calculations in the space provided

Total Marks:

Section | = 10 marks (pages 1-4)
e Attempt Questions 1 - 10

e Allow about 15 minutes for this section

Section Il = 24 marks (pages 5-9)
e Attempt Questions 11 —13

e Allow about 40 minutes for this section

Marks:

Section | Q11 Q12 Q13 TOTAL

/10 /6 /11 17

134

Feedback:

Section |




10 marks
Attempt Question 1-10 using the multiple choice answer sheet
Allow about 15 minutes for this section

Question 1:  What are the x-coordinates of the two stationary points on the curve
y =5+ 3x3 —2x*?

A. x=0,x=E
3
B. x=0,x=E
2
C x=0,x=E
9
D x=0,x=2
8

Question 2:  What is the derivative of In (cos x) ?

A. —secx
B. —tanx
C. secx
D. tanx

Question 3:  What values of x is the curve f(x) = 2x3 + x? concave down?

A. x<—l
6

B x> —-
C x < —6
D x> —6

Question 4:  The graph y = f(x) passes through the point (1,4) and f’(x) = 3x? — 2.
1



Which of the following expressions is f(x)?

A. x3 —2x

B. 2x —1
C. x3—=2x+1

D. x3—2x+5

Question 5:  Which of the following is an expression for % ify = gx +1

dy
A. - =2x
dx
dy
B. —= = g2¥
dx
d 2
C. = 2xe*
dx
d 2
D. & = oxex*t1
dx

Question 6:  Which graph represents a curve that is increasing at a decreasing rate?

Yi
A B. y

| ™
- N

8

=y

-

Question 7: A pendulum has acceleration given by a = —4 cos 2t. Which equation represents the
velocity of the curve?



A. v=—4sin2t+c

B. v=2sin2t +c
C. v=-2sin2t+c
D. v=4sin2t +c¢

Question 8:  Using the trapezoidal rule with 4 subintervals, which expression gives the approximate
area under the curve y = xe* between 1 and 3?

A. %(e1 + 6e1° + 4e? + 10e2> + 3e3)
B. % (e! + 3el® + 4e? + 5e25 + 3e3)
C. %(e1 + 6e1® + 4e? + 10e?> + 3e3)
D. % (el + 3el® + 4e? + 5e25 + 3e3)

Question 9: The graph of y = f(x) shown has stationary points at (0, p) and (q, 7).

Here are two statements about f(x):

(i) f(x)<O0fors<x<t
(i) f'(x) <0forx <gq
YA
y=stx)
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Which of the following is true?

A. Neither statement is correct
B. Only statement (i) is correct
C. Only statement (ii) is correct
D. Both statements are correct

Question 10: The primitive function of x + % is:

A 1-1

x2



B. x2++Vx+C
1
C. 1+

xZ
D. 5+ In|x| + C

End of Section |

Section 11

24 marks

Attempt Question 11-13 in the writing space provided for you
SHOW ALL WORKING OUT

Allow about 40 minutes for this section




Question 11 (6 marks)

a) Given that f(x) = (—x2 + 1)(x + 4), evaluate f"'(2).

b) Differentiate and simplify (x) = m : 3

Question 12 (11 marks)

a) Sketch the graph of f(x) = 2 + 3x2 — x3 clearly showing any turning points, points of
inflections and the y-intercept






b) Lily’s rabbit hutch is in the shape of a rectangle and a semi-circle as shown. The perimeter is
to be 4 metres.

2x
y
i) Show thaty = 2 — x — =
2
i) Show that the area of the hutch can be expressed as A = 4x — 2x% — %

iii) Find the maximum area of her rabbit pen correct to 2 decimal places

7


https://www.google.com/url?sa=i&url=https%3A%2F%2Fsocratic.org%2Fquestions%2Fa-rose-garden-is-formed-by-joining-a-rectangle-and-a-semicircle-as-shown-below-t&psig=AOvVaw37GpwS7ivQWXsMasLUMwLb&ust=1583023437712000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPj00IbE9ecCFQAAAAAdAAAAABAK

Question 13 (7 marks)

a) Integrate x%(x3 + 1)1° with respect to x



x—1

b) Find the value of a given fSa dx = %lng anda >0 5

x2-2x

End of Section I1- End of papé\}ame: ...................................................




Multiple Choice Answer Sheet

Use this multiple-choice answer sheet for Questions 1-10.

10.

AO
AO
AO
AO
A O
A O
AO
AO
AO
AO

B O
B O
B O
B O
B O
B O
8 O
B O
B O
B O

10

cO
cO
cO
cO
cO
cO
cO
cO
cO
cO
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