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Question 1 (5 marks)

a. di(4x3 —-x)® =6(4x” —x)’ x(12x* - 1) (Chain rule)
X
(1 mark) — 6(4x° —x)°
(1 mark) — (12x* -1)
log,(2x)
b. — e \T7J
&x) 1+2x

(1+2x)x 2& —2log,(2x)

g'(x)= 1 x2 > (quotient rule) (1 mark) — correct numerator
(1+2x) (1 mark) — correct denominator
,(l) _ (I+1)x2-2log,(1)
&2 (1+1)°
= 4 _222X 0 since log,(1)=0
=1
(1 mark)
Question 2 (2 marks)
2
3x-95)
__2 x(3x—=5)" +c¢
3x—3
-2
=———+c¢
9(3x-5)
1 mark) for ——
( ) (3x-5)°

(1 mark) for %2
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Question 3 (2 marks)

32X_8X3x:9
3 _8x3°-9=0

Let a=3"
a’-8a-9=0
(a—9)(a+1)=0

a=9ora=-1
Sub back

3*=9 or 3 =—1

2 . .
3*=3 no real solution exists for x

x=2
So x=2.

Question 4 (2 marks)

Method 1

logs(x3)+210g5(x) =15
log,(x* xx?) =15
logs(x°)=15
515 _ 5

1 1

(x7)* =(5")°
x=5

x=125

Method 2
log; (x*)+ 2logs(x) =15
3logs(x)+2logs(x) =15
S5logs(x)=15
logs(x)=3
5 =x

x=125

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Question 5 (5 marks)

a. f(x)=(x+2)cos(x)
f'(x)=(x+2)x—sin(x) +1xcos(x) (product rule)
So f'(x)=—(x+2)sin(x)+ cos(x)
(1 mark) for first term
(1 mark) for second term

6 2 2

7 3
=——+1+—

12 2

\3

So the gradient of the graph at x = —% is — L1+ 22

12 2
(1 mark)
b y
A
3
2 ///37 =X
Y :f 'x) 1 ///

4 (2.0) }

v

-3 2 mo-l / 1 3
2 yd
] S 1 e
/7 - _ -1
o,—E)/ y=1o@)
e 2
yd -2
-3

The graph of £ is a reflection of the graph of fin the line y = x.
The endpoints of fare (—;,Oj and (0,2).

The endpoints of £~ are therefore (O,—%j and (2,0) .

(1 mark) — correct shape
(1 mark) — correct endpoints
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Question 6 (3 marks)

Let (x',»") be an image point.

LM

x=2(x'+2) y= =y

=
N
&~

So y=e?* -1
o 2x2)4
becomes 3 =e 2 -1

2x'+4-4
—=e * -1

— =" -1

1-y'=3e" -3
—y'=3e" -4
y'=4-3¢"

The image equation is y =4—3e".
So a=4 and b=-3.

(1 mark)

(1 mark)

(1 mark)
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Question 7 (5 marks)

a. The graphs will intersect when

S(x)=g(x)
2sin(%} \/5

155

=

r
3
=3, 6, 21,...

(1 mark)

Since f'and g are each defined for x € [0,9], thenx=3 or 6.
Points of intersection are (3,\/5 )and (6,\/5 )

Do a quick sketch.
For the graph of y = f(x),

period:27z+§:18
but d, =[0,9].

Area =

(/ ()= g(x))dx

(2 s1n(7;xj - x/gjdx
-2 +£cos(zj - 3x}

| 9 9

6

1 w'—.o u'—.@

X

o

S
7x——6\/_ 81

2—6\/§+—+3\/§
T T

—-18

Area = 18_ 343 square units.
V4

(1 mark)

(1 mark)

6

(1 mark)
3

18

—COS|
T

§

+3\/_

[5)-5+)
N

(1 mark)
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Question 8 (4 marks)

a. Since we have a probability density function,
1
dx =1 (1 mark)
0x+1

[log [x+1], =1
log,(a+1)—log,(1)=1, a>0
log,(a+1)=1 since log,(1)=0
e'=a+l
a=e—1
(1 mark)

b. Pr(X <m|X <1)
_Pr( X <mn X <)
~ Pr(X<])
_ Pr(X <m)
C Pr(X <)

(conditional probability formula)

(1 mark)
Now, Pr(X <m)=0.5 sincem is the median.

1
Pr(X <) = de

Ox+1

= [loge|x + 1|]:)
= loge (2) - loge (1)
=log,(2) since log,(1)=0

Pr(X <m)
Pr(X <1)
05
log,(2)
1 1
=——— or
2log,(2) log, (4)

(1 mark)
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Question 9 (6 marks)

a. Pr(C,C")+Pr(C',C) (1 mark)
9 1 1 9
= X—t+—XxX—
10 10 10 10
9 9
=4t —
100 100
18
100
_2
50
(1 mark)
b i % C
3 R
4 3 C
9 ° c
10
1
3 R
1 '
10 C
(1 mark)
Pr(C)=Pr(R,C)+Pr(R',C)
32 1 9
=—X—4+—X—
4 5 4 10
6 9
= — 4+ —
20 40
2
40
(1 mark)
ii. Pr(R|C") = %gf) (conditional probability formula) (1 mark)
T
3.3
4"
= using the tree diagram
1 Pr(C) (using gram)
= 220 + El — i—(l)j (from part i.)
_2.D
20 40
9 40
= — X —
20 19
_18
19

(1 mark)
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Question 10 (6 marks)

a. i. f(x)=Au-x
1

=(u —x)E

== 2 %1
_ -1
2(u—x)5
-1

2Vu—x

When the gradient of the tangent equals —1,
-1

=-1
ZW/E (1 mark)

The y-coordinate of P is %when the gradient of the tangent is —1.
(1 mark)
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ii. Method 1

Since the gradient of the tangent is —1, and

. . 1
since the y coordinate of P is —,

then the horizontal distance will be% unit.

Method 2
Equation of tangent

o)

S
4 4 2

1
=—X+u+—
Y 4

1
When y =0, x:u+z

So the tangent intersects the x-axis at (u +

N —

N[ —

So the horizontal distance is u +% —Eu —%j = % unit.

b. Let area of rectangle OMQON be A
A=0M xMQ
= xx f ()
=xJu—x
1
=x(u—x)?

1 1
ﬁ:1><\/u—x+x><l(u—x) 2x—1 |
dx 2 |

=u—x- al (1 mark) |
2Nu—x !

d—A:O for max. i
dx :
Vu-x-——2 =0 i
2Vu—x !
Nu—x=—2 i

2Mu—x !

x=2(u—-x) E

x=2u-2x i

3x=2u i

2u i

X_T (1 mark) !

(1 mark)
,OJ and P is (u —l,lj
4

(1 mark)
Substitute
xZZ?u intoA=x\u—x

A= 2u X alu _2u
3 3

3

. . u |2
Maximum area is ZEEJ square

units.
(1 mark)
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