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communicated, compared and archived for the purposes of detecting plagiarism and collusion.

Signature:

General Instructions

e Answer all questions in the spaces provided.

e In all questions where a numerical answer is required, an exact value must be given unless

otherwise specified.

e In questions where more than one mark is available, appropriate working must be shown.
o Unless otherwise indicated, the diagrams in this task are not drawn to scale.

Allowed Materials

e A scientific calculator and a CAS calculator.
e Any notes or references.

At the end of the task

e Submit the task to your teacher by the due date.







Question 1 (18 marks)
Consider the graph of /' where
f:[27,27] > R, f(x)=xsin(x).

a.  Find the x-intercepts. 2 marks

b.  Find the total area of the regions bounded by graph y = f (x) and x-axis over the following
intervals.

i [-7.7] 2 marks

ii. [-27,27] 2 marks




In addition, now consider the graph of g where g: [—27[, 27[] >R, g (x) = sin(x).
Find the area of the regions enclosed by the graphs of y = f(x) and y=g(x) over each of

the intervals given below. In each case write down the integral/s that give the area of the

regions and give answers in exact form.

i. [—72',0] 2 marks
ii. [0,7] 2 marks
ii. [—27[, 27r] 2 marks




d.

Consider the two functions p and ¢ as drawn in the diagram. The functions are of the form

p:[-L1] >R, p(x)=4cos(nx)+k and ¢:[-11] >R, g(x)= B cos(mx)+c.

y
1
p(x)
1 > x
i.  Determine the rules for the functions p and g. 2 marks
ii. Find the area of the region enclosed by the graphs of p and g. 2 marks

iii. The region found in part d ii is reduced to become a quarter of its original area by
dilations of factor j from the x and y axes. Determine the rules for two new functions

p, and q,. 2 marks




Question 2 (16 marks)
Let f be the function f:D—>R, f(x)=1log,(3—4x) ,whereD is the largest possible domain
over which fis defined.

a.  Find the exact coordinates of the intercepts of the graph of y = f(x) with the x- and y-axes. 2 marks

b.  Find D, the largest possible domain over which f* is defined. 1 mark

c.  Show that the rate of change of f(x) with respect to x is always negative. 2 marks




d.  On the axes below, sketch the graph of y = f(x). Show clearly the coordinates of any axis

mtercepts and label any asymptote with its equation. 2 marks
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e. /! is the inverse of f. Find the rule of /™' and state its domain. 3 marks

f.  Hence, show that the area bounded by the graph of y = f(x), the x-axis and the y-axis is

% — l 3 marks
4 2




On the axes below, parts of the graphs of f and ™' are shown.

1T N

g. Find the area of the shaded region in the above diagram, correct to two decimal places. 3 marks




Question 3 (14 marks)

Consider the two functions fand g

5 .
f[%T”}—)R f(x):sm[Z(x—%ﬂ+2 and g[%ST”J—HR g(x)=—3sin(x—%]+2.

a.  On the same set of axes, sketch both functions fand g. Show on your graph the coordinates of

the points of intersection and turning points of the two graphs. The x-axis intercepts are not

required.
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b.  Find the area of the regions enclosed by the graphs of fand g. 2 marks

c. A line segment is drawn, parallel to the y-axis, joining the graphs of fand g. Let h(x) be the
length of the line segment. Find the value of x for which 4 (x) is @ maximum and find the

maximum value. Give both answers correct to two decimal places. 4 marks




d.  The region enclosed by the graphs of fand g is to be divided into two equal parts by a vertical
line (parallel to the y-axis). Find the x-intercept of this line and the coordinates of its points of

intersection with the graphs of fand g. Give your answers correct to two decimal places. 4 marks




Question 4 (20 marks)

4

Consider the function f; such that /=R -5 R, f/(x)= XT
a. Let point 4 be where x = 2. State the value of the y-coordinate of this point. 1 mark
b.  Find the equation of the tangent to the curve y = f(x) at the point 4. 1 mark

c.  Find the equation of the normal to the curve y = f (x) at the point A. 1 mark




B is the y-intercept of the normal to the curve y = f(x) at 4 and C is the y-intercept of the
tangent to the curve y = f(x) at A. Find the area of triangle 4BC and express your answer in

e’ +q

the form of where p, ¢, rand s € Z. 2 marks

re’

y
A

Let D be the point on the curve y = f(x) where x=a and %S a<3.

i Find the equation of the tangent to the curve y = f(x) at point D in the form

vy =mx+d, where m and d are in terms of a. 1 mark

ii.  Find the equation of the normal to the curve y = f(x) at point D in the form

vy =nx+v, where n and v are m terms of a. 1 mark




iii. Hence, show that the area bounded by the tangent and normal to the curve y = f (x) at

D and the y-axis is given by

3 marks

g: [%,3} >R, gla)=




f.

For the region described in part e, find the value of a, correct to four decimal places, for the
area of the region to be a

i. minimum 1 mark

ii. maximum 1 mark

A rectangle is to be drawn with vertices (0,0),(5,0),(0,¢) and (b,¢) where b>0 and ¢ > 0.
c is the average value of f(x) over [0,b]. The rectangle is to have an area of 20 square units.

Find the values of b and ¢ correct to one decimal place. 3 marks




i.  Find the area of the region between the curve y = f'(x) and the x-axis for x> 0.

ii. A line passes through the local maximum at x =4 and a point (k,O)where k> 0.
Find the value of £, correct to four decimal places, so that the line bisects the region

between the curve y = f(x) and the x-axis for x > 0.
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