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Question 1
a y_ er
' x2+3
2 2X 2X
ﬂ:(x +3)X226 5 2xe (quotient rule)
dx (x* +3)

(1 mark)
Avoid “further engagement” errors by leaving this fraction as it is. No like terms are
obtained by expanding the brackets in the numerator.

- X
b. f(x)_2xtan(3)

1 (X X
f'(X)=2xx=sec“| — [+ 2tan| — roduct rule
=20 La? )2 ) et

f'(n) = 2T coc? [Ej +2 tan(ﬁj (1 mark)
3 3 3
=E><;+2tanE
3 z(TEJ 3
cos‘| =
=Ex ! +243
3 1)?
)
2 aatiof
:Exlx%+2\/§
=8?n+2\/§
(1 mark)
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Question 2

a. _fsin(3x—1) dx

1
=—=cos(3x-1
3 ( )
(1 mark)

Note, because we are looking for ‘an’ antiderivative, the constant of
antidifferentiation ¢ does not have to be included because “an” antiderivative could be

the case where ¢=0.
Marks would not be lost though if ¢ was included.

2

b. j- ! dx=1j dx
) 2X+1 2, 2x+1
{ log, |2x+]ﬂ (1 mark)

1
=§|09e|4+]4—§|09e|]4

:%Ioge(S) since log, (1)=0

(1 mark)
Question 3
a. f(x)=log,(x), x>0
f(EJ = Ioge[l} u>0
u u
=log, (u™)
=-1log, (u)
=—f(u)
as required.
(1 mark)
b. Given 2f(u)=f(2v)+ f(3v) and u,veR™,
2log, (u) = log, (2v) + log, (3v) (1 mark)
log, (u?) = log, (6v*)
2 _gy2
So, u=+4/6v butu,veR"
SO u=+/6v
(1 mark)
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Question 4
) . [ 2%
a. g:R—>R, g(x)=3+sm(?j
period = 2n wheren = 2
n 3
=21+ E
=27 % E
2
=3n
(1 mark)
The amplitude of the function is 1 and the graph of y =sin(2—;) is translated 3 units
. (2%
up to become the graph of y=3+ sm(?j :
The range of g is therefore [2, 4].
(1 mark)
b. cos(3x)=§, xeR
3x=—£+2nn, E+2nr:, neZ
6 6 T
3x=2nm+
X = Zﬂ + i
3 18
(1 mark) — correct base angles
(1 mark) — correct use of 2nrn
(1 mark) — correct answer
Question 5
X 0 1 2 3
Pr(X =x) 0.2 0.1 0.4 p
a. 0.2+0.1+04+p=1
p=0.3 (1 mark)
0.2+0.1
Pr(X <X <3)=—————
b. ( ]4 ) 0.2+0.1+0.4 (1 mark)
_03
0.7
_3
7
(1 mark)
C. E(X)=0x0.2+1x0.1+2x0.4+3x0.3 (1 mark)
=0.1+0.8+0.9
=18
(1 mark)
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Question 6

f:R—>R,f(x)=1-e2Y

Let y=1-g2
Swap x and y for inverse.
x=1-g20D (1 mark)

Rearrange
x —1=—20V

loge (1—x) =2(y 1)

~loge (-0 =y -1

y=1+%loge(1—x)

So f‘l(x)=1+%loge(1—x)
(1 mark)
To find the domain of ™,
Method 1 y
d f—l = rf *
Do a quick sketch of y = f(x).
So r¢ =(-»,l)andsod . =(-=,1) e y=1
» X
y=1f(x)
(1 mark)
Method 2
Since f 1(x) =1+%Ioge(1— X),
1— x>0 for the log function to be defined
-x>-1
x<1
Sod;. =(-»1)
(1 mark)

Note that to find the inverse function f* you must give the domain and the rule.
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Question 7

Method 1

o s

where (x',y') is the image point

X'=2x+0y+1 y'=0x+4y-3
=2x+1 =4y-3
Rearrange  X'-1=2x y+3=4y
o X1 y=y+
2 4

Substitute into y = 1
X

y+3 . x-1

4
y'+3 2
4
8
+3=—-
Y x'-1
-8

y= x'-1

RE-READ THE QUESTION!

Since y=i+c, a=8, b=-landc=-3.
X+b

So the image equation is y = %—3

Method 2

X' 2 0 x 1
= +
y' 0 4|y -3
We have a dilation by a factor 2 from the y-axis

1 1 2
SO y=— becomesy=—=—.
X

% X

We have a dilation by a factor of 4 from the x-axis

2 y 2 8
S0 y=—bhecomes==—soy=—.
X 4 X X
We have a translation of 1 unit to the right and 3 units down
8 8 8
SO y=—bhecomesy +3= soy= -3
X x-1 x-1

So the image equation is y = 11—3

RE-READ THE QUESTION!

Since y:i+c, a=8, b=-landc=-3.
X+b

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Question 8
1 1
Pr(A)==, Pr(B)==
(A) 3 (B) 5
a. If A'and B are mutually exclusive then Pr(AnB)=0
Method 1 — Venn diagram
Note: 1+1
3 2
2 3
= —+4—
6 6
_>
6 1
Pr(AU B') is shaded. 6
(1 mark)
, 1 1
SoPr(AUB)=1-—==
2 2
(1 mark)
Method 2 — Addition formula 1 mark
Pr(AU B') = Pr(A) + Pr(B") — Pr(A ~ B") ( )
111
3 2 3
_1
2
(1 mark)
b. If A and B are independent events then Pr(A)x Pr(B)=Pr(AnB)
Method 1 — Venn diagram
So Pr(AmB):lxl
3 2
_1
6
(1 mark)
Pr(Auw B') is shaded.
11 2 2
SoPr(AUB')==—+—=+— =
( ) 6 6 6 6
_2
3
(1 mark)
Method 2 — Addition formula
Pr(Au B')=Pr(A) +Pr(B') — Pr(An B") (1 mark)
1,11
3 2 6
2 3 1
=4+ ———
6 6 6
_2
3
(1 mark)
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Question 9

Pr(June shops locally exactly once in the coming 3 weeks)
=Pr(L,M,M)+Pr(M,L,M)+Pr(M, M, L) (1 mark)
=0.4x0.7x0.6+0.6x0.4x0.7+0.6x0.6 x0.4 (1 mark)
=0.168+0.168+0.144

=0.48
(1 mark)

Question 10

3
y=X°+cC
dy_3,5

dx 5

At x=1,

The gradient of the tangent at x =1 is g so the gradient of the normal at x=11is _?5

(1 mark)
The normal passes through the point (a,0) which is it’s x-intercept and through the point of
3
normalcy which occurs at x=1. At x=1, y=1%>+c=1+c.

So the point of normalcy is (1, 1+c).
The gradient of the normal is therefore given by

y2_y1_1+C—0
Xy — Xq l1-a

_1+c

T1-a

So _—5=1+—C

3 1l-a
-5(1-a)=3(+c)
-5+5a=3+3c
5a=8+3c
a=3c+8

5

(1 mark)

(1 mark)
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Question 11

The graphs intersect when 2sin(x) = 2cos(x)
sin(x) = cos(x)

sin(x)
=1
cos(x) S
tan(x) =1 C
T 57
X=—,—
4 4
(1 mark)
y
A
: y="1(x)
|
|
! » > X
0 T T 7\ b1 3n ”
rr > /=2t
4 2 4, 2
J
y=9(x)
51
4
shaded area = _[ (f(x) — g(x))dx (1 mark) for correct terminals of
n integration
4 (1 mark) for correct integrand
5n
4
= I(Zsin(x) — 2c0s(x))dx
4 (1 mark)
51
= [ 2cos(x) - 2sin(x)] 4
4
( 5 571) (nj
=—24| COS— +sin— | —| cos| — [+ Sin—
{ 4 4 4
. (_L_LJ_(L+LJ
V2 2 2 2
= _2[__2 _2
V2 2
-4
= —2 X —
V2
=42 square units
(1 mark)
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