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Instructions
Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given unless otherwise specified.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this task are not drawn to scale.







Question 1

The diagram below shows part of the graph of the function f:R™ - R, f(x) = 2
X

T

X
The line segment CA is drawn from the point C(1, £(1)) to the point A(a, f(a)) where a >1.

a i Calculate the gradient of CA in simplest form, in terms of a .

ii At what value of x between 1 and @ does the tangent of the graph of f have the same
gradient as CA?




e
i Calculate j f (x) dx in terms of a.

ii Let b be a positive number less than one. Find the exact value of b such that
1

[ o) dx=5.

b

Express the area of the region bounded by the line segment CA, the x-axis, the line

x =1 and the line X =ain terms of aand in simplest form.




ii For what exact value of a does this area equal 5?

(Q+2)+(2+2)+(2+3)= 13 marks)

Question 2

Let g:RTU{0} >R, gx)= 63x —x—5. The graph of y = g(x) is shown below.

v‘v

a State the interval for which the graph of g is increasing.




Points A and B are the points of intersection of y = g(x) with the x-axis. Point A has

coordinates (1, 0) and point B has coordinates (25, 0). The area of the shaded region is 64
squared units.

Find the length of AD such that the area of the rectangle ABCD is equal to the area of the
shaded region.
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By finding the average value of function g from x=1 to X =25, and using calculus, verify
your answer to part b.




jZQ(x)dx—72

25

[2[ g(x)—20]dx

1

1+1+2+(1+1+1+1+1)=9marks)



Question 3
a Consider the function h:[0,2] —» R, h(x) =2sin(2zx —%) -1

i State the amplitude of h

ii State the period of h

iii Find the general solution for the values of X if h(x)=0.




Vi

Use the above information and the set of axes below to sketch the graph of y =h(X).
Show clearly all the coordinates of the x-intercepts and the end points.

05 | 15 2

On the same set of axes above sketch the graphs of y =3x—2 and x :g

Find the area of the region bounded by y =h(X) , the line y =3x—2 and the line
a7r+b\/§

3 . .
X= > expressing your answer in the form of
crx




b Let function p be defined as p:[0,4] > R, p(x) = 2xsin(2x) . The graph of p is shown
below where y = p(Xx).
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i Find the value of b, one of the x-intercepts of y = p(X), as indicated on the graph
above.

i Find the derivative of y =Xxc0s(2X).




ii Hence find the area of the shaded region enclosed by the curve y = p(x) between
X =b and x = 7 using your value of b from bi.

(1+1+2+3+3+3)+(1+2+2)=18 marks)

End of SAC la



