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General *  Reading time — 10 minutes
Instructions * Working time — 2 hours
Write using black pen
NESA approved calculators may be used
A reference sheet is provided at the back of this paper
In section Il, show relevant mathematical reasoning and/or calculations

Total marks: Section | — 10 marks
70 * Attempt Questions 1-10
Allow about 15 minutes for this section

Section il — 60 marks
*  Attempt all questions
+  Allow about 1 hour and 45 minutes for this section



Section I

10 marks
Attempt questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10

1. The unit vector in the directionof u = | - 2j 1is

A 5(i-2))

2. Avector perpendicularto 3/ + 4j and with magnitude 5 is

A -4i - 3j

B, 5(4i- 3]

C. 4i-3j

o 5 (-3

3. Which of the following is the derivative of tan’ (3x) 7

A. 3tan’x
3

& 1+ x°
3

PP



1
The graph above shows y = ——

)

Which one of the following equations best represents  f(x) ?

A fx)=x*-1

B, f(x)=x(x* - 1)

C  f0)=x(x" - 1)
D.  f(x)=x*(x? - 1)

&

What is the value of sin Zx giventhat sin x = 5 and x isobtuse?

5 5 G 5
4

4 2

D. —
2

Four females and four male students are to be seated around a circular table.
In how many ways can this be done if the males and females must alternate?

A 41x 4! B. 3Ix4! C. 3ix 31 D. 2x3!Ix3!



7. If sin(a + f)=aandsin (a¢ - f)=06 ,then sin a cos # isequalto
A. Vaz+ b’
B. Jab
C. ~Nd-b

a+ b
2

X
8. Which of the graphs below shows 1 = 2 cos” (E -1 ) ?

A
2
-4 2 2 4 X
2z
B.
¥
2x
1.5 1 0.5 0:5 1 1.5 2 x
-2z
C.
Yy
2
2 /2 % x
“2x
D.




9. sin 3xsin 4y =

1

A. E[cos(?)x - 4y) - cos(3x + 4y)]
1

B. E[cos(&\* + 4y) - cos(3x + 4y)]
1

C. E[cos(?)x - 4y) - cos(3x - 4y)]
1

D. E‘[cos(?)x - 4y)-sin(3x + 4y)]

10. When the polynomial P(x) isdividedby (x - 2)and (x + 1)
the respective remainders are 5 and 8.
What is the remainder when P(x) isdividedby (x- 2)(x + 1)?

A 7-x
B. x-7
C x+7
D. -7-x



Section II

60 marks

Attempt all questions
Allow about 1 hour and 45 minutes for this section

Start each question on a new page in the answer booklet provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is available on request.

Question 11 (14 marks)

a. Solve

. , ’ -1
b. Differentiate e¢*tan x

c. Considerthecurve f(x)= x*- 4x + 5

(1)

(ii)

(iii)

(iv)
v)

Find the largest possible positive domain for which f(x) has an inverse
function 7~ ' (x) .

Find the point(s) of intersectionof y = f(x)andy = £~ '(x) inthe

domain determined in part (i).

State the domainof y = f~ 1(x) .

What is the equationof 3 = f~ *(x)?

For the restricted domain, sketch the function and the inverse function
on the same number plane.
Clearly label the graphs and show the main features.



Question 12 (11 marks)

15
¥
a. Evaluate J dx using the substitution = x+ 1. 2]
o vx+1
b.
B C
u 14
1 0 D
4B /) OC ; DC// OB ; OB=u;0C=vy
AB = 0B =0C=DC
1 Express AD interms of U and v (2]
(ii) Express BD interms of Uandv [1]
C.
H‘k\
v o B={21

N 1 2 3 4
HA
\
AN
-2 .
C={1, -1}

A, Band C are points defined by the position vectors

a=1+3j, b=20+j and ¢=1i- 2j respectively.

(i) Find BA and BC [2]
(ii) Find |BA|and |BC] [2]
(iii)  Find 2 ABC [2]



Question 13 (13 marks)

o . 2+ 1 2
Use mathematical induction to prove that 3 "t 42" isdivisible by 7

for integers n = 1

> 1. [3]

&
4 m

g
a

A rockis projected with a speed of V ms" froma point 4 metres above a flat ground.

The angle of projection to the horizontal is & as shown.

() Taking the ground as the origin and the acceleration due to gravity as

10ms ™ ,showthat x = Vrcos@ andy = Vising - 57+ 4 [2]
(ii) If the rock hits the ground 30 metres away, find the value of Vif
6 = tan” (—5—) [3]
12
(iii) Find the maximum height reached. [2]

Let P(x)= x>+ ax’ + bx + 5 where @ and b are real numbers.

Find the values of @ and b given that (x - 1)2 is a factor of P(x). [3]



Question 14 (11 marks)

a.

b.

Y
P e
\x M?
N 12 /
\ ~ /o2
\ v w\\\ JSy=x
) e
N/ .
’s\ g X& ff
AN ;‘f N/
% X
/ i %‘x% .
/ O 3 5 X
zj %‘1 X = 12 b 2'1’#

The graphs of the curves y = x% and y=12 - 2x° are shown in the diagram.

() Find the points of intersection of the two curves.

(ii) The shaded region between the curves and the y-axis is rotated
about the y-axis. By splitting the shaded region into two regions,
or otherwise, find the volume of the solid formed.

A salad, which is initially at a temperature of 25°C, is placed in a refrigerator
that has a constant temperature of 3°C. The cooling rate of the salad is
proportional to the difference between the temperature in the refrigerator
and the temperature, T, of the salad. That is T satisfies the equation

I kr-3)
dr (

where tis the number of minutes after the salad is placed in the refrigerator.

(i) Showthat 7 = 3 + Ae "' satisfies this equation.

(ii) The temperature of the salad is 11°C after 10 minutes.
Find the temperature of the salad after 15 minutes.

How many numbers greater than 6000 can be formed with the digits
1,4,5,7, 8ifno digit is repeated?

(3]

[2]



Question 15 (11 marks)

a. (i) Show that

2sin 2x - 3cos 2x - 3sinx + 3 = sinx(6sinx + 4cos x - 3) 2]
(ii) Express 6sinx + 4cos x intheform Rsin(x + a) where
s
R>Oand0<a<-2— (2]
(iii) Hence,solve 2sin 2x - 3cos 2x - 3sinx + 3=0for0 < x<m
Answer in radians, correct to 2 decimal places. (2]

b. The diagram shows the graph of the function y = g(x)

2 /i

Draw a graph of y = 4 g(x) , showing any asymptotes and stating its

domain and range. [3]

c. An equation can be expressed in the parametric form

x;Zcosﬁ—l
y =2+ 2sin 4

Express the equation in Cartesian form. 2]

End of Exauminatiovy

10
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