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Section A: Test Questions (19 Marks)

Question 1 (3 marks)

Tick whether the following statements are true or false.

Statement True False

a. Area between two inverse functions can be found by finding the area between %
the function and y = x. False. You gotta double.

b. We can cut the area up into horizontal strips where each strip has an area of v
xdy.

c. Average value of the function is simply the average height of the function. v

d. Areabounded by a, b, c is the reciprocal of area bounded by a=1, b~ and ¢~ 1. 4

False, it’s the same area.

e.  When finding the average value of the function, we divide the total area by the %

width (b — a).

False. We divide the signed area.

f. For integration by recognition, the question will always give a function to
derive first.
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Question 2 (4 marks)
Consider a function f(x) = log,(x) + 3.

Find the area bounded by the function f(x), x-axis, y-axisand y = 4.

Question 2 (4 marks) .d -3 =b1e (q}
Consider a function f(x) = log, (x) + 3. , eq—s a
Find the area bounded by the function f(x). x- axis. y - axisand y = 4.
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Question 3 (3 marks)

Find the average value of the function given by f(x) = 3cos(3x) — 2 forx € [0, %]

2|

Find the average value of the function given by f(x) = 3cos(3x) — 2 forx € [0%]
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Question 4 (6 marks)

a. Find the derivative of xe?*. (2 marks)

e & 2.2

‘j{ (132") = e +2x?

b. Hence, find the area under xe?* for x = 0 to x = 1. (4 marks)

Space for Personal Notes

MM34 [4.3] - Integration |l - Test Solutions




G-OONTOU REDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 5 (3 marks) Tech-Active.
Let f:[—1,0) - R, f(x) = xe”.

Find the area bounded by f~1(x), y-axis and the tangent of f ~1(x) at x = 2e2.
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Question 5 Tech-Active. (3 marks)

Let f:[—1,00) = R, f(x) = xe*

Find the area bounded by f~!(x), ¥- axis and the tangent of f~1{x) atx = 2 &

] fm,"“" ..A{.T,.{fméj-:h*
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Section B: Extension Questions - Tech Active(19 Marks)

Question 6 (9 marks)

Consider the quartic f : R > R, f(x) = —x* — x3 + 11x? + 9x — 18. Part of the graph y = f(x) and a line [
that is tangent to f is shown below.

S

Y= 'F(x)

A4

a. Theline listangentto f at x = 2. Find the equation for the line [. (2 marks)

f(2) = 9. Want line with gradient 9 and through the point (2,20). [1M]
y=9r+2. [LA]

MM34 [4.3] - Integration |l - Test Solutions ‘ 7




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

b. The tangent [ intersects y = f(x) at x = 2 and two other points. State the x values of the two other points of

intersection. Express your answers in the form —‘/_ where a, b, and c are integers. (2 marks)

Let {(x) = 92 + 2. We solve t(x) = f(z). [1M]
—l:l:v":

T = — are the other two solutions. [IA]

c. Find the total area of the region bounded by the tangent [ and y = f(x). Express your answer in the form
a+sﬁ. (3 marks)

The area is given by:

—5+vE

A= fL (flz) = t(z))dz + fL [f( — f(z))dr [1M for each integral]

801 + 10251/5 (1A]
N - 40

d. The average value of the function f on the interval [1, b], where b > 1, is 10. Find the possible value(s) of b
correct to three decimal places. (2 marks)

We must solve

I |
rb_lfl flz)dz =10 [1M]

We get b= 1.869,3.322. [1A]
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Question 7 (10 marks)
Consider functions of the form:

324x%(a — 2x)
prs

fiR>Rf(x) =

and

36x
h:R-> R, h(x) =7

where a is a positive real number.

a. Find the coordinates of the local maximum of f in terms of a. (2 marks)

Solve f'l(2) =0 = z = D [1M]

12
The local maximum is at (” ) [1A]

b. Find the x-values of all of the points of intersection between the graphs of f and h, in terms of a where
appropriate. (1 mark)

Solve f(x) = h(x)
a u
= (), 53 [1A]

c. Determine the total area of the regions bounded by the graphs of y = f(x) and y = h(x). (2 marks)

| The area is given by

/6
= [14]

afh af: —
jl:ﬁ f{h{ — flz))dx +L i{[J‘{.ﬂ]—h{.ﬂ]}}d‘ﬂ: [1M]
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Consider the function:

324x%(a — 2x)

g: [O,E] - Rgkx) = o

3

where a is a positive real number.

d. Evaluate % X g (%) (1 mark)

X g (5) =4 [1A]

&=

e. Find the area bounded by the graph of g~1, the x-axis and the linex = g (g) (2 marks)

12 a3
Area = % K — — / glz)dr = 2. [IM set up a correct expression, 1A]
: i o

i 1 a i1
Or by symmetry could do = X - (—):2.
I DV SYVININMCLry Could do 2 4 3 4 q 3

f.  Find the value of a for which the graphs of g and g~ have the same endpoints. (1 mark)

12
We must have that % =— = a=6. [1A]
: a

g. Find the area enclosed by the graphs of g and g~ when they have the same endpoints. (1 mark)

When a = 6, h(x) = x. So then using result from part c.
1 1
Area = 2 x i=3 [1A] .
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