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Section |

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1 What is the derivative of y = x’e™?

y'=4xe”
y'=2e"(1+X)

y'=2xe” (1+X)

o o w >

y'=2xe’

2 Which of the following is equal to cos 6 ?

A. SinZQ—COSZQ
2 2

B. 20032§+1

C. 1-2cos’é
D. sin@
tan @

3 How many arrangements of 3 digits can be formed using the digits 1 to 9 if each digit can
only be used once?

A2
3!
g
(9-3)!
c 9!
31(9-3)!
5 9
(9-3)!



Which of the following is the range of the function y = v +1?
A (-o0,)

B. (-]

C. (0,1]

D. [o1]

A curve is defined parametrically by the equation x=sinéd, y=2cosé . What is the
Cartesian Equation of the curve?

A AXP+y=4
B. 4xX*+y’=
C. xX+y*=1
D. xX+y’=

If t= tang which of the following expressions is equivalent to 4sin@+3cos@+5 ?

A 2(t+2)?
1-t?
2
B. (t +42)
1-t
c. 2(t+2)?
1+t°
2
D. (t +42)
1+t

Which group of three numbers could be the roots of the polynomial equation
x* +ax? —41x+42=07?

A 2,37

B. 1,-6,7

c. -1,-221
D. -1,-3,-14



10

How many solutions does the equation (cot x—1)(cos x+1) =0 have in the
domain 0< x < 2x?

A.

1
B. 2
C. 3
D. 4

Consider the following graphs y = f(x) and y=g(x).

Va4 : ; 77y

What could be the possible relationship between the two graphs?

=Y

A 909 =|f(x)
B 900=| (x|

C. 9=y

1
D. Q(X)Zm

A function is defined by f(x) =—+4—x* for 0< x < 2. Which of the following correctly
represents the inverse function of f(x)?

A fx)=—4—x2 for 0<x<2
B. fi(x)=+4—x* for 0<x<2

C. fl)=—+/4—x* for —2<x<0
D. f‘l(x):\/Hfor —2<x<0

End of Section |
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Section 11

70 marks
Attempt Questions 11 — 15
Allow about 1 hour 45 minutes for this section

« Answer each question in a separate writing booklet. Extra writing booklets are available.
« Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (14 marks) Start the Question 11 Writing Booklet

A2
(a) Find 2 SN X
dx X

(b) Evaluate € cosxsin®x dx.

(c) For what values of m is the polynomial x* —(m+2)x+2(m+2) positive for all
values of x ?

(d) Consider the expansion (2x— p)°. The coefficient of x° is —344 064.
Find the value of p.

(e) A mixed volleyball team of eight players is selected from ten males and nine females.
In how many ways can this be done if the team must have at least two female players?

(F) Calculate the area enclosed between the curve y =+/x+1, the y-axis and the lines
y=0and y=3.



Question 12 (14 marks) Start the Question 12 Writing Booklet

(@) Determine whether the function f(x) =tan(sin x) is odd, even or neither. 2

(b) Inaplayground 11 girls are playing together, of which 3 are sisters. In a particular game
they are required to sit in a circle. In how many ways can all the girls be seated in the circle

if all 3 sisters are NOT to be seated together as a group of 3? 2

(©
Q) Express /3cosx+sinx inthe form Rcos(x—«) where R>0 and « is acute. 2
(i)  Hence solve \/3cosx+sinx=1 for 0<x< 2. 2
(d) Given that sin@ :% and % <0 < 7 determine the exact value of tan26 . 3

(e) The polynomial P(x)=(x— p)*+q has a zero at x=1 and when divided by x the remainder
is —7. Find the possible values of p. 3



Question 13 (14 marks) Start the Question 13 Writing Booklet

(a) Solve X <1. 3
x-1
(b) |
(i) Show that tan2x+tan x = _sinsx : 2
COS 2X COS X
(if) Hence solve the equation tan2x+tanx =0 for 0<x< % : 1

(c)  Let f(x):x—%x2 for x<1.

This function has an inverse function, f(x).

(i) Sketch, a half page diagram, of the graphs of y= f(x) and y= f *(x) on the same

set of axes. 2
(i) Find an expression for f*(x). 2
(3
(iii) Evaluate f ) 1
(d) Using mathematical induction, prove that, for all positive integers n, 3
5 1 7 n+4 3 n+3

-+t —F =
6 4 60 nin+)(n+2) 2 (n+1)(n+2)



Question 14 (14 marks) Start the Question 14 Writing Booklet

(a)
(i) State the domain and range of y =3sin™(2x). 2

(i) Hence, sketch y =3sin™'(2x). 1

(b) Ata school activity day, each student is required to choose four different sports out of a
list of ten sports.

Each student is then placed in a group with the other students that chose the same four

sports.

If there are 1500 students at the school, what is the minimum possible number of students
that would have been placed in the most popular four-sport group? 2

(c) A refrigerator has a constant temperature of 3°C. A can of drink with temperature 30°C
is placed in the refrigerator.
After being in the refrigerator for 15 minutes, the temperature of the can of drink is 20°C.

The change in the temperature of the can of drink can be modelled by (ilul_-tr =k(T -3),

where T is the temperature of the can of drink in degrees celsius, t is the time in minutes after
the can is placed in the refrigerator and k is a negative constant.

(i) Show that T =3+ Ae", where A is a constant, satisfies (jj—-tr =k(T -3). 1

(if) After 60 minutes, at what rate is the temperature of the can of drink changing (2 d.p.)? 3

(d)  Answer Question 14 (d) on the separate answer page supplied, which can be
detached from the end of this question booklet. 5
Hand it in with your booklet for Question 14.



Question 15 (14 marks) Start the Question 15 Writing Booklet

(a) Flowers at a florist are stored in vases which are in the shape of hollow inverted right
circular cones with height 72cm and radius 18cm.
One such vase is initially empty and placed, with its axis vertical, under a tap where the
water is flowing into the vase at the constant rate of 6zcm?s~ 1.

\ 43

Q) Show that the volume, V em?, of the water in the vase is given by V = %nhﬁ

where, h cm, is the height of the water in the vase.

(i) Find the rate at which h is rising when h = 4cm.

(iii)  Determine the rate at which h is rising 12.5 minutes after the vase was placed
under the tap.

T

(b) Solve sin5x =sin3x, where 0<x < 5

(c) By considering the expansion:  (L+X)*" = *"C, + *"C,x + *"C,X* +...+ *"C,, X*",
prove that:

2(2-1)2"C, +3(3-1)""C, +4(4-1)*'C, +...+ 2n(2n—1)>"C,, = 2n(2n—1)4"*,

(d) The polynomial equation x°+bx?+cx+d =0has roots &, o and o for some real
number, a =0 .

0] Simplify i+i2+i3, leaving your answer without « .
a o (04

(i)  Show that b*d —c®=0.

End of Paper

-9.
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Additional Answer page for Question 14 (d)
Detach and hand in with your Question 14 booklet.

(d) The diagram below shows the graph of y = f(x).

Student Number

(i) On the axes below, sketch 1 showing all asymptotes and 2

f(x)
important features.
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(ii) On the axes below, sketch y? = f(x) showing all asymptotes and 3

important features.
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