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Question 1 (3 marks)

a. y=log,(x* +1)
dy  2x
dx  x*+1
(1 mark)
tan(x
b =)
X +x
2 2
2'(x) = (x”+x)xsec” (x)—(2x+1)x tan(x) (1 mark)
(x* +x)?
, (P +1)x1—2n+1)x0
) =
g'(m (7 + 1)
1 (1 mark)
T+n
Note that sec?(x) = > and cos(m) =—1, so cos’(n)=1and sec*(x)=1.
05" (x)
Question 2 (3 marks)
a. f(x)= L b. Do a quick sketch. Y
x+2 d, =R\{-2} ;
! y=s)
r. =R\{0
Let y= ! 4 { } ! . x
x+2 Sod .. =R\{0} 20
Swap x and y for inverse. 4 ,
1 (1 mark) |
x e —
y+2 Show f~!
21 c. ow f(f(x)=x 1
1 ey =1 (—)
y+2=— x+2
o 1
1 S
——2 1
4 X 4 +2
X =x
(1 mark) Have shown (1 mark)
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Question 3 (3 marks)

a. Draw a tree diagram.

N —

The probability of throwing a 1, 2, 3, 4 or 5 with the red die is §+ 5= 3

Pr(sm):lxé l><l
2 8 2 6
3 1
=4 —
16 12
_9+4
48
13

R

b. Pr(B|6)= LI BNO)

Pr(6)
11
276

13

48
113
1274
1 48

= — X —
12 13

1

(1 mark)

(1 mark)

(1 mark)
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Question 4 (4 marks)

a.

average rate of change

f[ 271)_ f(nJ (1 mark)

tan() -1-0
=— -7 (Note f (g] =0 from the graph.)

(1 mark)

Y
A

¥ =h(x) y=f(x)

(0,1)

(1 mark) — correct axis intercepts
(1 mark) — correct shape
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Question 5 (5 marks)

a. —
10

b. X ~Bi 30,L
10

Pr(X 22)=1-(Pr (X =0)+Pr (X =1))

30 29
=1- 2 +30><i 2
10 10110
9 9 29 9 29
| = + 3| —
10110 10
29
o
10 10

_1_£ 229
10110

0 30 1
we, 1Yy 9 + 3¢ 1Y 9
10) \ 10 10 {10

(1 mark)

(1 mark)

3

(1 mark)

So a=1, bzﬁ, c=2andn=29.
10 10
c. approximate confidence intervalz( ﬁ—z\/ p-p) ,
n

where p=0.1, 22% and n =100.

Note that \/ p-p) _ \/0.1 x0.9
n 100

_ \/W
“ V100
03
10
=0.03
So z Mzﬁxo.%
n 25

49 3
= — X —
25
196 3
= — X —
100 100
588

10000

=0.0588
Confidence interval = (0.1—0.0588, 0.1+ 0.0588)

=(0.0412, 0.1588)

f)+z\/ pd-p )] (formula sheet)

n

(1 mark)

(1 mark)
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Question 6 (3 marks)
Do a quick sketch.

From the diagram,

k
j (x—k)dx = (1 mark)
3
0
k
(x-K)' | _8
3 3
0
(0)- (k)*)_8 (1 mark)
3 3
L
3 3
k=8
k=2 (1 mark)
Question 7 (4 marks)
a. From the graph, the minimum value of

foccurs at the minimum turning point.
This occurs when

f'(x)=0
267 —1=0

The minimum value of fis %—%loge [%) .

(1 mark)

y=(x=h’

b.

average value

Il
—

~

Q
|38
=

I

=
~
S

N | —
58]
=

N|><N

| |

I
(=}

Il
VR
|-
aQ

[\ )

|
|~
N—

|
7 N\

= |-
(3]

(1 mark)
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Question 8 (7 marks)

a. The graph of fis a semi-circle.
area of trapezium= %(a +b)h  (formula sheet)

= (PS+OR)x £()

=%(2x+2a)><1ja2 —x?
=(a+x)Va*—x*

as required

(1 mark)
b. A is a maximum when a =0.
dx
a =a’ —x* +(a+x)x %(a2 —x’ )75 x—2x (product rule)
i _Xatxn)
Va* —x*
3 a’>—x* —ax—x*
Va* —x*
2 —ax+d?
_ X Taxra (1 mark)
a* —x*
a =0 when
dx
—2x*—ax+a*=0
2x* +ax—a’ =0
2Cx—a)(x+a)=0
a
X=— or x=-a
2
P is in the first quadrant so x = %. (1 mark)
G
— |= a~ ——
2 4
4
_3a
2
P is the point (%, %J when 4 is a maximum.
(1 mark)
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3a

From part b., 4 is a maximum when P is [5 —J

P
\f 3a a
tan(0) = ——+—
©="1+2 G
_ f 2
T L]
=3 a_a ©
e 2 2
So angle POR is 3 when A4 is a maximum.
(1 mark)
gradient of PQ = -3 (using part c.)
gradient of /' = f'(x)
1 L
=—(a* —x*) 2x2x
X
Va* —x*
The tangent to the graph of f'that is parallel to the line segment PQ when 4 is a
maximum occurs when
3. X
VYT — 1 k
a?_x? (1 mark)
\V3(a*—x*)=x
3a° —3x*=x
3a"=4x
\/Ea
=——  (for first quadrant)
) 5
Point of tangency is @ a
2 '2)
Equation of tangent is y —% = —\/E(x - \/2561 J
=—3x+ a +2
4 2 2
y=—3x+2a (1 mark)
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Question 9 (8 marks)

a. g(x) =sin*(x) cos(x)

el
{y-2

3
8
So the point [ \/_J lies on the graph of g as required. (1 mark)
b. di(sin3 (x)) = 3sin’(x) x cos (x) (chain rule)
X
=3g(x) (1 mark)
c. Do a quick sketch, it doesn’t have to be too detailed, y
the important thing to note is that for A y=g(x)
xe {O,g} , 2(x)>0, i.e. sine and cosine are both /\\
positive in the first quadrant. T T
6 2
Note that g passes through the point [g,gj
Method 1
s
area = I(— -8 (x)} (1 mark)
0
From part b., di(sinS(x)) =3g(x)
X
j 3¢ (x)dx = j @ (sin’ (x)) d
dx
1 .3 C
X)dx =—sin" (x)+—
J g @rdr=sin’ )+
s
So area =I ﬁ—g(x) dx
o8
301 6
= {ix ——sin’ (x):l (1 mark)
8 3 0
3
_(BLE 1LY 0o
8 6 3 \2
= ﬁ - L square units 1 Kk
48 24 1 (1 mark)
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Method 2
area—zx—3—j. (x)dx 1 K
6 8 Og (1 mark)
\/571 3 g %
=g |35 0 — (1 mark)
Br o ((1 1
= — — X — _O
48 3 8
= \/gn _ 1 square units
48 24 q (1 mark)

g(x) =sin?(x) cos(x)
Let y =sin*(x) cos(x)

(*) From part b.,
4 (sin® (x)) = 3g(x)
dx

j 3g(x)dx = j %(sin%x)) dx

J.g(x)dx = %sin3 (%) +§

After a dilation by a factor of a from the y-axis, replace x with X

{2l

After a reflection in the y-axis, replace

el

a

X X
—J COS(—
a a

—X

a

x with —x .

So h(x)=sin’ (_—xj cos(_—xj.
a a
(1 mark)
ii. The domain of gis x e [O, g} .
S Ta
After the dilation, it becomes x [0,7} .
. na
After the reflection, it becomes x € {—7,0} .
So d, = [—ﬂ,o} .
2
(1 mark)
p= —RTQ from part d. ii.
Since p > —E, then — 25T
4 2 4
1
a<—
2
Also a >0 (given in question).
So 0<a<%. (1 mark)

(Note this means that the dilation was a ‘compression’ not a ‘stretch’ which makes

sense geometrically if p > —% )
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