UNIT 3 & 4 MATHEMATICAL METHODS
VCAA EXAMINATION 1 - 2006 TO 2017

ANTIDIFFERENTIATION - AREAS UNDER CURVES

QUESTION 1 - 2006 (HARD)

Part of the graph of the function f: R — R, f(x)=-x*+ ax + 12 is shown below. If the shaded area is 45 square
units, find the values of a, m and » where m and » are the x-axis intercepts of the graph of y = f(x).

y
A

A

5 marks
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QUESTION 2 - 2007 (HARD)

1
The area of the region bounded by the curve with equation y =kx? , where k is a positive constant, the x-axis
and the line with equation x =9 is 27. Find £.

3 marks

QUESTION 3 - 2008 (HARD)

The area of the region bounded by the y-axis, the x-axis, the curve y = ¢?* and the line x = C, where C is a

" .5 .
positive real constant, is 5 Find C.

3 marks
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QUESTION 4 - 2013 (AVERAGE - HARD - HARD)
Let f: [0, 0) > R, f(x)= 2es,

A right-angled triangle OQOP has vertex O at the origin, vertex () on the x-axis and vertex P on the *
graph of £, as shown. The coordinates of P are (x, f(x)).

y
A

y=fx)

P(x, fix))

a. Find the area, 4, of the triangle OQP in terms of x. 1 mark
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b. Find the maximum area of triangle OQP and the value of x for which the maximum occurs. 3 marks
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c¢. Let S be the point on the graph of f on the y-axis and let 7 be the point on the graph of f with
1

the y-coordinate 5

Find the area of the region bounded by the graph of f and the line segment ST. 3 marks
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QUESTION 5 -2016 (AVERAGE - HARD)

3
Let f:R\{l} > R, wh (xX)=2+—.
et f:R\{1} , where f(x) - *
a.  Sketch the graph of f. Label the axis intercepts with their coordinates and label any
asymptotes with the appropriate equation. 3 marks
y
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b.  Find the area enclosed by the graph of f, the lines x = 2 and x = 4, and the x-axis. 2 marks
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QUESTION 6 - 2017 (HARD — HARD — HARD - HARD)

The graph of f: [0, 1] > R, f(x)= Jx(1 =x) is shown below. i\

y
A
y=+x(-x)
» X
0 1
a. Calculate the area between the graph of f and the x-axis. 2 marks

1-3x

2Jx

b. For x in the interval (0, 1), show that the gradient of the tangent to the graph of fis | mark
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The edges of the right-angled triangle ABC are the line segments AC and BC, which are tangent to
the graph of /1, and the line segment 4B, which is part of the horizontal axis, as shown below.

Let 0 be the angle that AC makes with the positive direction of the horizontal axis, where
45° <6 <90°.

<

y=~x( -x)

ﬁ P X

4 0 B
¢.  Find the equation of the line through B and C in the form y = mx + ¢, for § = 45°. 2 marks
d. Find the coordinates of C when 0 = 45°. 4 marks
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SOLUTIONS
QUESTION 1

3
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(oc—é)Cx—+l)=O
X = —2 O/ 6
o=4%, ne -d, m= 6

(A1) CAv)

Difficulty: 16% of students answered this question correctly
Average Score: 0.2 out of 1
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QUESTION 2
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.‘.%x27=27
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Difficulty: 33% of students answered this question correctly
Average Score: 1.6 out of 3
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QUESTION 3

y=e* and x=C

(M1)
5
Where Area =5
N VY. 5
Giving —(e™" =1)=— M1
g (e -1)=3 (M1)
et —1=5
62(.' — 6
1 (A1)
= C :Eloge 6

Alternative answer: C =log, J6

Difficulty: 47% of students answered this question correctly
Average Score: 1.9 out of 3
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QUESTION 4

a.

"

Area = i—x brx h

5:'- w AR p('r_)
~2
xe T squore vaits  ((Ar)

Difficulty: 55% of students answered this question correctly
Average Score: 0.6 out of 1
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A mmax = mcﬁl/f = Se” square units (A")

Difficulty: 26% of students answered this question correctly
Average Score: 1.2 out of 3
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Difficulty: 7% of students answered this question correctly
Average Score: 1 out of 3
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QUESTION 5
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Difficulty: 57% of students answered this question correctly
Average Score: 2.3 out of 3

© The School For Excellence 2018  Mathematical Methods — VCAA Examination Questions  Page 15



4 4
Acean = fa(;_‘_f:‘_)d,x_ = [21+ 31036(_.’1.%_).]2 CI’YN)

= (Q-r Zlogt.?) ~(4- +23 loge_l>

= 4—+'3l03c3 CA-I)

Difficulty: 46% of students answered this question correctly
Average Score: 1.2 out of 2

QUESTION 6

a.
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Difficulty: 47% of students answered this question correctly
Average Score: 0.6 out of 2
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Difficulty: 35% of students answered this question correctly
Average Score: 0.3 out of 1
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Difficulty: 17% of students answered this question correctly
Average Score: 0.2 out of 2
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Difficulty: 9% of students answered this question correctly
Average Score: (0.2 out of 4
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