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The diagram shows the graph of y = e*(1 + x)

y

1

How many solutions are there to the equation e*(1 + x) = 1 — x2 ?

A 0
B. 1
cC. 2
D. 3

A circle with centre (a, -2) and radius 5 units has equation x? — 6x + y? + 4y = b where a
and b are real constants.

The values of @ and b are respectively:

A. -3and 38
B 3and 12
C. -3and-8
D. 3and18
Let f(x) = x?

Which one of the following is not true

A, f(ab) = f(a)f (b)

B. f@-f(-a)=0

C. fQRa)=4f(a)

D. fla—b)=f(a)-f(b)

7

The diagram shows the graph of f'(x), the derivative of a function.

Y

/a

A x=a
B. x=

C. x=c
D. x=d

The function y = f(x) has a turning point at (4, 2). It is transformed to y = —2f(2x + 6) + 3.
Where is the new turning point?

A (-1,-1)
B. (5,-2)
C. (5-1)
D. (1,-1)

End of Section I



Student Number Question 9 (continued)
(b) Find the indefinite integrals

Section 11

72 marks
Attempt Questions 9 — 17 (a) j6x72x3dx 1
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate space provided.

In Questions 9 — 17, your responses should include relevant mathematical reasoning and/or

calculations.
®  [Gx-2) dr 2
Question 9 (8 marks)
(a) Find these derivatives
a 2 _4\6
(@ -(x2-4) L e
d x
B e 1




Question 10 (8 marks) Student Number
On any given day, the number X of telephone calls that Luke receives is a random variable with

probability distribution given in the table below. 2

@) Show that p = 0.1 and hence complete the discrete probability distribution table,

assuming no other values of x are possible.

x 0 1 2 3 4 5 ‘
PX=x) | p= 0.15 2p = 3p= 0.2 0.05 ‘
(ii) Find E (X). 2

(iii) ~ What is the probability that Luke receives more than the mean number of phone calls

on a given day? 1
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Question 11 (8 marks) Student Number Question 11 (continued)

@ (b) Evaluate the following given that f(x) =v1—x and g(x) = %
@) Sketch the curve f(x) = (x — 1)(x + 1)(x + 3), showing x and y intercepts, in .
M g(f(=3) 1
the space below. No need to find turning points. 2
(ii) Determine the domain and range of g(f (x)) 3
(ii) Hence or otherwise, solve f(x) < 0, giving your answer in interval notation. 2



Question 12 (8 marks) Student Number Question 12 (continued)

. Sy o . _ 2
(a) The sketch shows a piece of land which borders the side of a straight road AB. 3 ®) @) Prove the identity (1 — sin 8)(1 + sin6) = cos* 6 2

The length of AB is 54m. At equal intervals along AB, perpendicular measurements are

made to the boundary as shown in the sketch.

13m

8 m 6m

A

54 m

Use the trapezoidal rule with 7 function values to find the approximate area of the piece of
land.

- 11 - -12-



Question 13 (8 marks) Student Number Question 13 (continued)

2 _ 33 o s
Consider the curve y = x% — 3% L 6x 45 (iii)  Sketch the curve y = x 2 6x + 5 in the interval [—3, 4] in the space 2

below, showing all important features. (No need to find the x-intercepts)

@) Find the stationary points and determine their nature. 3

(ii)  Find the co-ordinates of the point of inflection and prove it is a point of inflection. 2

2
(iv)  Find the maximum value of x3 — % — 6x + 5 in the domain [—3, 4]. 1

-13- -14-



Question 14 (8 marks) Student Number

(a) State the transformations that have occurred to the following graphs from the originals. The
order may or may not be important.

(1) Fromy =Inx to y=—In(x+3) 1

(i1) Fromy =e* to y=2e*-5 1

(b) The function f(x) = |x| is transformed and the equation of the new function is
y=kf(x+b)+c.

The graph of the new function is shown below.

y

Determine the values of k, b and c. 2

Question 14 (continued)

¢) (i) Use differentiation by first principles to find f'(x) given f(x) = 2x2 + 5x. 2
y princip g

f'(z) = lim

flz+h) - f(=)
h—0 h

(ii) Hence, find the equation of the tangent to the curve y = 2x2 + 5x at the point on

the curve where x = 1. 2

- 16 -



Question 15 (8 marks) Student Number

(a) Sketch the curve y = 2cos x in the interval [-2x, 2xt]. Label x and y intercepts.

y

A

-17-

Question 15 (continued)
(b) Lucy borrows $500 000 to be repaid at a reducible interest rate of 0.6% per month. Let $4,,

be the amount owing at the end of » months and $M be the monthly repayment.

()  Show that A, = 500000(1.006)2 — M(1 + 1.006) 1
(i)  Show that A, = 500000(1.006)" — M(%} 2

(iii)  Lucy budgets a monthly repayment of $3500. Determine how many months it would

take her to pay off the loan. 3



Question 16 (8 marks) Student Number Question 16 (continued) y
b) A
@) ( ;
‘3{ 05
»
-1 -q5 05 X
Ay
-05
» X
/ / 2 m 1
The diagram above shows the curve y = xV1 — 4x2.
The diagram above shows part of the linesy = 2x + 3and y = LIETY) 3
: (1) Find a (1- 4x2)2 and express your answer in surd form. 2
Given that area A; = 20 units?, find the value of m marked on the diagram. 3 dx

........................................................................................................ (i1) Hence, find the shaded area shown on the diagram 3

-19- -20-



Question 17 (8 marks) Student Number Question 17 (continued)
(iii) A square beam with a diagonal of 15 cm could have been cut from the log.
Show that the rectangular beam of maximum strength is more than 8%

stronger than this square beam. 3

A rectangular beam of width w cm and height /4 cm is cut from a cylindrical pine log as shown.
The diameter of the cross-section of the log (and hence the diagonal of the cross-section of the

beam) is 15 cm. The strength S of the beam is proportional to the product of its width and the

square of its height, so that S = kh?w , where k is the constant of proportionality and k > 0.

(i) Show that S = k(225w — w?) 1

(i) Hence, what dimensions will give a beam of maximum strength? Justify your answer. 4

....................................................................................................... End of Paper

_21- -22-
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