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QUESTION AND ANSWER BOOKLET

Structure of Booklet

Number of Number of Number of
Questions questions fo be marks
answered
10 10 40

e  Students are permitted to bring into the test room: pens, pencils, highlighters, erasers,
sharpeners, rulers.

e  Students are NOT permitted to bring into the test room: notes of any kind, a calculator of any
type, blank sheets of paper and/or white out liquid/tape.

Materials supplied

e Question and answer book with a detachable sheet of miscellaneous formulas.
Instructions

e Write your name in the space provided above on this page.

@ Al written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised
electronic devices into the test room.

Instructions

Answer all questions in the space provided.

In all questions where a numerical answer is required an exact value must be given unless
otherwise specified.

In guestions where more than one mark is available, appropriate working must be shown.
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Question 1 (5 marks)

a. If y = x”sin(x), find %. 2 marks
Ay
Ax = 2" cos(x) 4+ 2x s (xD

b. Iff(x):m,find £ ( 3 marks
"(\((3‘-,) = Qﬁ < Lx

o
Cl(x) = ez
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Question 2 (3 marks)

Sketch the graph of f: R\ {2} > R, f(x)=-1 +% on the set of axes below. Label axes intercepts with their
x_

coordinates. Label asymptotes with their equations

(B, *=
e 75:2«
N =
>/ Wk (y=o0 O ="+ o>
xS o 3
| = =
S, s W= M
G =B CSLO>



Question 3 (2 marks)

Find ![%+]]dx. E
[ Q(O@e () 4-7.3 [

Page 4 of 11

= ([ 10ge()+3)— (2 loge( )+ loge ( =O .
L ) e 2 J v

= L 103"3 (3) + Z

Question 4 (3 marks)

Let f(x)= —cos(x') and g(x) =sin(x).

=

W

a. Solve the equation f(x)=g(x) forx e [0,27]. 7‘ 2 marks

\
(es(50) = s (x)

)

= tan (x) x € [0 2w ]

Ve, i

b. Evaluate f(g(O)) 1 mark
{@(0).(5) cos (sin (073
n%j (o5(o)

|
= <=
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Question 5 (2 marks)

Solve the following equation:

4000
2+ 7%

Hooo = S(2 +73x>

Boo = ~247°
748 =1°

3
lo\‘j? o (94 (1)
1037(70(?) = B

Question 6 (2 marks)
The tangent to the curve y = % — 2 at the point x = a, where a > 0, has a gradient of —9.
Find the value of a.

dy -3 S5
Ax = x* gred  of ‘fw/\f}w = a

o
=
e

3
3 —q
) "
b as Gy B e S (_ i
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Question 7 (3 marks)

Solve the equation log,(x)+log, (3x+2) =2log,(x+1) for x, where x > 0.

loge (x(32+2)) = (0ge ety

So 2x 4 2 = o> +2x +
Foa ™ e |
. Iy
X = ‘Ig‘_ hur as < 20 . re\j{‘ecf X="E

g «SQ_

Question 8 (9 marks)

) ) x-2
Consider the function with the rule f(x) =—

x+2
a. Find the rule, f~1, for the inverse of f. 3 marks
—2
= = Sap X £ Y e ‘ﬂ\d nvexse
L ~Z
L= s = B be bgE = ) Ea.
LADC-— S e lx
u
U (oc~1) = T2-2x
—L~2DC
j: 2C — |
o
Qoc+ &
= L = .




b.

C.
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Find the domain and range of the inverse of f. 2 marks
Danaw | E NEES
Q 04_0\8 £. " R \ E‘L%

1
= . : b ; 2 £—1
Show that f~*(x) can be written in the form of a + T, and hence find foz f(x)dx

4 marks

U  bhag Alnslon .

AXTx

%7/ T - =8 =
Ay N
(e

—d
e+l |t +2-.

= A z)
t

—l &= g

7 /
)(n(—ﬁl 4'%) Ax = [:ZDC-LHOSeO*x& -
O (&)

~| - K (03c > =P / +- L%ojeCLD

)
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Question 9 (4 marks)
(x* +2x)e" is shown below.

The graphof f:R— R, f(x)=
¥
A

y=f(x)

The region enclosed by the graph of f and the x-axis is shaded

Find the derivative of (3—x")e". Give your answer in the form ae” - f(x), where a is a positive
1 mark

a.
constant.

a 2
'5(5;6505}610(?& =7, é-xz)ex + Rzxe
X 3 e’ (ottrzx)e”

S48

=7 Se™ xlei—— TxeE
=/

3 marks

Use your answer to part a. to find the areacif the shaded region.
< el T YIS =
\C(DQ Ax dx O e c= 3Re ,_F(x>

F/x\ 361 =2 A X - 5 EJ_
So g ((=) Ax = _,/—7 2e* Ay — f £ (3-20 0 .
— [B-ader |

b.
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Question 10 (7 marks)

Let f:[0,1]> R, f(x)=1 —x§ . The graph of fis shown below.

Plx. f(x))

0 N

The right-angled triangle NOP has vertex N on the x-axis, and vertex O at the origin. The vertex P lies on the

graph of fand has coordinates (x. f(x)) as shown.

a. Find the area A, of triangle NOP in terms of x. 1 mark

Ao Sbh
vz e € (D

= sy (lfx%)

X ((—x??)

—

N

{)
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Find
i dtxvalueofxforwg,qisiril;ximn,—n—r?/.l I . 2 marks
. = 2 % B<L )Jr (*‘5_ ({——7_/3))
z
_ __133/3 B __(i _ LZB .
_ "27—1/3(“ 35 7? Lo ’%T?c,’;

Oy

9 .
- = 2/ 2 2 o
= = 53(13 D 3=5:"% 3 :t/3=%§‘
= /3 \3%A .
- CS

avb

ii. the maximum area of triangle NOP. Give your answer in the form ——
C
1 mark

where a, b and c are positive integers.

g- 3 ()" ('—((5 i
B - )
e

Ofe
R

[

w’__ ‘\J)—-

\
;w

A 3
=05
e "
=2 3
- 5? o alis
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The point Q lies on the graph of fand on the y-axis. The point R lies on the graph of fand on the x
axis.

y

(0113 Q"k

y=f(x)

0

>—p X
A (\\O)
Find the area enclosed by the line segment QR and the

raph of f.
Bnd ® (Y W+ of ‘C(l% _

3 marks
2/, )
10(17 L= qw\i—[‘x &) .-'-JW\" (‘9\‘>
And R (x »t of EOe)
F(va = [ =plT.
362/3: l o s =1 (o)
g—| = —\ [x—0)
v,
&:—x+1 =L Y= [—2C
Avrea

(, ((rx,)uo\)c 2= ( | ((’12/?’)0(3& .
| 8 E
j; ( ’x—/(+x1/3’)0\?c = j; <DC1/3——x> ol o

s
= 2 .3 ] = |
L?“’%JD:? [ BTzl B

END OF QUESTION BOOKLET
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