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QUESTION 1 Answer is D

From the graph, X € (—o0,0] for y >0.

\ v
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QUESTION 2 Answer is C

f(x)=(x=1)(x+3)P(X) +m(x-1)+n

Let x=1: -10=(1-)@Q+3)PQ)+m(-1)+n
n=-10

Let x=-3: 2=(-3-1)(-3+3)P(-3)+m(-3-1)+n
2=—4m+n
2=-4m-10
m=-3

QUESTION 3 Answer is E

The equations could be written as: y=—(a+2)x+3 and y = —%x+9

2
Linear equations will have a unique solution if the gradients are not equal.

Equating the gradients: —(a+2) = —g ifa=—4.

A unique solution will exist if a € R\{—4} and b can take any value.

QUESTION 4 Answer is C

: V4 .
The maximum value on the graph occurs at X = o4 and so going any further to the left

: . T
would cause the function to not be 1-to-1. Hence the largest value of a is 24
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QUESTION 5 Answer is A

g(x) = x> —4x

3 3
Dilation by a factor of 2 from the y-axis: g,(X) = [%) — 4(2) = % —2X

-~ 5 (=) %
Reflection in the y-axis: g,(X) = e 2(-x)= Y + 2X

3
Translation of 2 units in the negative direction of the X-axis: g,(X) = — (X _;2) + 2(X + 2)

3
Hence f(x):4+2x—M.

QUESTION 6 Answer is E

The minimum turning point for the graph of y = (x +2)*(x - 3)° N _Edit Zoom Analysis ¢ B
occurs at (0,-108). Therefore, if anything greater than 108 is ]
added to the equation there would only be one x-intercept.

Hence — p>108 and so p <-108.

Also, if p >0, the maximum turning point (— 2,0) and stationary

point of inflection (3, O) will be translated down under the X -axis.

Hence p>0 and p<-108 satisfy.

Fin
xo=—9. 903~ wo=—1H5

|y1=(x—3)"3-(x+2)"‘2 |ﬁ

QUESTION 7 Answer is C Fad Real ]

Consider each function in the functional equation f(x+y)= f(x)f(y):
Option A: f(x) =log,(x)

L.H.S. =log,(x+Y)
R.H.S.=log,.(x)log.(y). L.H.S. # R.H.S.

Option B: f(x) =e*?

LH.S. =gy
R.H.S. = xelVV —gt¥2 | Hs = RH.S.

Option C: f(x)=¢""

LH.S. =g
RHS.=e*xe”’=e ™) LHS.=RH.S
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QUESTION 8 Answer is D
f (x) = x*g(x) —3x
f'(x)=x’g'(x)+3x°g(x) -3
f'(3)=(3)°9'(3)+3(3)°9(3) -3
f'(3)=(27)(2)+ (27 (-1 -3
f'(3)=54-27-3=24

QUESTION 9 Answer is D

f(4)-(2) _60-6_

= 27
4-2 4-2

Average rate of change =

QUESTION 10 Answeris E

The graph of y = f(x) has a stationary point of inflection at X =1 and a local minimum at

X=6 so B, C and D are incorrect. A is incorrect as it requires the inclusion at Xx=6.
The answer is E.

QUESTION 11  Answeris B

3x2x
e

J‘(%—lj dx = g[loge(Zx —1)]:

3 3log. 5
E[|oge(2x—1)]:=-——g—e—

3

.3 _ 3log, 5
> —c

(log, (2k —1)—log, 1) 5
3 3

-1 2k-1)=—log. 5

5109 (2k 1) =~ log,

2k -1=5
k=3
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QUESTION 12  Answeris D

3 3

I(4f(x)—3x)dx=I(4f(x))dx—3j(x)dx

-1 -1

3 X2 3
zzj(zf(x))olx—{?l1

-1

7 9 1
=2|(2f(X))dx—-3| =—=
J(2700) [2 2)

—-2(-5)-3(4)

=10-12=-2

QUESTION 13  Answeris B

As di(xloge x)=1+log, X then J.(1+ log, x)dx = xlog, x+c
X

J‘(l)dx+J'(Ioge x)dx = xlog, x+c
x+'[(loge x)dx = xlog, x+c

.[(Ioge x)dx = xlog, x—x+c

QUESTION 14  Answeris A
2 1
Area='|'(\/4—x2)dx—.|.2 (1-x) dx
0 0

= ——

3

3r-4 .
= 3 square units.

QUESTION 15 Answeris A

The probability that they are all blue is g X ﬂ X g
- .3 2 1
The probability that they are all red is 3 X - X s
The probability that they are all the same colour = 60+6 = E
8x7x6 56
- . 11 45
So the probability that they are NOT all the same colour is 1-— = 5
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QUESTION 16  Answer is D

Using simultaneous equations for the sum of the
probabilities and the mean, E(X)=2.5 gives the

values m=0.1and n=0.5.

E(X?)=m+(4x2m)+9n+(25x0.1)

=m+8m+9n+2.5
=9IM+9n+2.5
=79

Variance =E(X?)—[E(X)]

=79-25
=165
QUESTION 17  Answer is C

Binomial: n=10, p=0.7

Let X = number that gain entry within 6 minutes

Pr(X >8) =0.3827828
Pr(X =9)=0.1210608

Pr(9enter |>8enter) = Pr (gs:];irgzitjre)mer)

_ Pr(9enter)
~ Pr(>8enter)

0.12106.....

=————=0.316265
0.38278.....

QUESTION 18 Answeris D

#=50and =2
Required probability is Pr(X < 42)+Pr(X >54)

When X =42 then Z=-4
When X =54 then Z =2

So the probability is: Pr(Z <—4) + Pr(Z > 2)

| Irhl-l;_ji ]Edﬂ "I'HC'J vl .

4mn+n=a.9 =
m+dm+3n+E. 5=2.5 P

fm=0.1,n=8.5}

1l

[mth [abe [cat | 2D

|m‘3i" IMFITHI SPACE ISMBLIEHEI

Ala Decimal  Real Rad dm]
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QUESTION 19 Answeris A

5—/1 and Z, :8—_/,1
(o2 O

Pr(X <5)=0.15

Pr(zl 2= “j =0.15 therefore, z, =-1.03643
(o2

Pr(X <8)=0.70

Pr(zz 8o j =0.70 therefore, z, =0.524401
O

_1.03643=2"#
O

..—1.036430 =5—u  Equation 1

0.524401= S—H
O

..0.5244010 =8— 4  Equation 2
Equation 1 — Equation 2:

1.560830 =3
.0 =1.92205

Substitute o =1.92205 into Equation 1: x =6.99208

QUESTION 20 Answeris C

p=0.45

A 95% confidence interval gives z =1.96

M =0.01

0.45(1-0.45)
n

0.01=1.96

n=9507.96

Therefore, 9508 people need to be surveyed.
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SECTION B

Marking Legend:

(A%x4 J/j means four answer half-marks rounded down to the next integer.

Rounding occurs at the end of a part of a question.

. M1 = 1 Method mark.

e Al =1 Answer mark (it must be this or its equivalent).

° H1 = 1 consequential mark (His/Her mark...correct answer from incorrect statement

or slip, arithmetic slip preventing an A mark).

QUEST
a S
Pr
b. (i)
(if)

ION 1 (18 marks)
~N(60,2)
(X <58)=0.0786
[30=np
S=np(l-p) n,p

S, ~Bi(n, p)

Giving n=36, p :%

{n=36,p=

i

binomialCDf[SO, 36, 36, %]

Pr(30< X <36)=0.6067

(5
(i) S, ~ Bl[n,gj

Pr(X >2)<0.99
1-[Pr(X =0)+Pr(X =1)]<0.99

Solve Pr(X =0)+Pr(X =1)=0.01

(g (5

0.6067480112

Al

A2

Al

M1

M1
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Gives n=4.31
Maximum number of walks is 5.

sotvel (1) (1) 7+(8) 0. 01,

{x=-0.1985988325, x=4. 308994869}

"

0) i(o.l)dt+j(a(t—3)2+o.1)dt=1

0
Giving 72a+0.9=1

1
a=——
720

# Edit Action Interactive

nti% I ;“j]b [}:k]l"nmp [Ii‘__,) ¥ | J%L v

3 9 2
fo.ldt+f a(t-3)2+0. 1d¢
0 3
9
T2-a+10
9 _
solve['?2+a+ﬁ—1,a]
(=735}
720

N : (1 )
(ii) E(X)='([t(0.1)dt+!t(ﬁ(t—3) +O.1jdt:4.8

£ Edit Action Interactive

0.1, 0<t<3
Define f(t)=|71%-(t—3) 240.1, 3<t<9
done
9
] tf (t)dt
0
4.8
N
Alg Standard Real Rad g

Al

M1

M1

Al
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p(1-p) _ \/0.55(1—0.55)
100

/0.55(0. 45)
100

0.04974937186

(i) X ~Bi(100,0.55)
Pr(X >60) =Pr(X >61) =0.1343

binomialCDf (61, 100, 100, 0. 55)
0.1342540411

(iii) Y ~ N(0.55,0.0497..)
Pr(X >60) = 0.157

normCDf (0. 6, 1, 0. 049749, 0. 55)
0.1574375121

From part b (i) S, ~ Bi(n,%j

M 1A

1M

1A

M
1A

e.
A 5
E(P)=p =<
EEA
A 1-
sd(P)= PL=P) (6L 6) 09635 1M
n 200
3.1
66’
200
0.02635231383
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95% Cl = (£—1.960 < X < u+1.960)

95% CI = (y -1.960, u +l.960) = (g —1.96x0.02635, g +1.96x 0.02635)

Cl=(0.781687....,0.884979...)
= (0.78,0.88) 1A

2-1.96(0.02635)
0.7816873333
%+1. 96 (0. 02635)
0.8849793333

OR USING STATISTICS ON CAS: CI=(0.78,0.89)

kil
g %200
166. 6666667
=167
C-Level[0.95 | Lower
x[ie7 | UPPE’m
] o8z
n{200
m [ ]Help Next >>| |(< Back | [THelp
OnePropZint ' OnePropZint [
kil
g %200
166. 6668687
OR IF USED . =166
5
OR IF USED > 200. C1=(0.78,0.88)
clewl0.95 | Lover [PEKEZIE
diss Upper 0. 8520501 |
T R— (DT
rr—

CIHelp | Next>>||fl{<<Back | [THelp

OnePropZint " (| |onePropZint S
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QUESTION 2 (18 marks)
a. () h(Q)=r*+3

(i) h(z)=3

& Edit Action Interactive

ey & [iasime 2 v [ 4] ] [

2
Defil‘le h(t)=l(t_7{) +3, 05‘:(7{
3esin(3+t)+3, n<t<6
done
h(0)
n2+3
h(x)
3
Alg Standard  Real Rad Com
. ) 1
(iii) {t:h(t)=0} is in the second section when t = i

(6,1.3903)

23 -9 —ial 1 9 a4 4 R®E 7

| By | O

only 1 root found

solve (3+sin(2+t)+3=0 | n£t<£6, t)
_Tr
{t‘ a }

b. (i) Yes because all points exist for 0<t < 6. In particular, the two sections
of the graph meet at the point(,3).

']

(i) Cusp at (,3), Differentiable for t (0, 7)U(7,6)

1A

1A

1A

2A

1A
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C. 5
0, 72 +3N
\ /| \
10
\\ S
N\ —,0
N )
5 N
N N\
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr (=3 N\l 77 (63sina2)+3)
0 h x
-0.5 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5

0.5 marks for each of the following: X intercept, Y intercept, coordinates of the
endpoint, point of contact, maximum stationary point, shape. Round down to the
nearest integer.

d. ()

(0,12.87)

Lower=0 E
Tdx=19. 3304793

Upper=3

% | % 1A

(i) Area= fh(t)dt =j((t—7z)2 +3)dt

3
(t=7) 4 1M

Il
—~~
w
|
3
~—
w
+
(o]
|
7\
—~~
o
|
N
—
w
+
o
N———

+2 49 1M
3
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(iif) Six equal width strips, width of each strip 0.5 units.

(i)

Let f(t)=(t—z)"+3

Left endpoint approximation = %(f (0)+ f (%j+ f(1)+f (gj+ f(2)+f [ZD
M
1 1 3 5
o PO+ () (D) +H () +(2)+(5))
21.9218683

Left endpoint approximation = 21.922 1A

This approximation overestimates the area found in part (ii) because this section
of the graph is concave up so each rectangle overestimates the area.

2
t—7) +3,0<t<
For h(t) = ( _ 7) d
3sin(2t)+3,7<t<6
1 6
For a continuous function: Average value = ﬁj( f (t))dt 1M
Vo
= $476,000 to nearest $1000 1A

£ Edit Action Interactive

'] b [ sime | [ v [ 44 o] ‘

(t-7) 243, 0gt<n

Define f(t)=l
3+sin(2¢)+3, n<t<6

done
6,
[ E (@)t
0
4.761607437
P
Alg Standard Real Rad ]
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(i) Equation of horizontal line in graphs: y=3

14
(0,12.87) 13

(4.7124,3)

{6,1.3803)

o 1(54978!55 . 05 —s 3 'i ;\—/'E !
=2 =2 —-1n . \]% I]%

Equation of horizontal line in graphs: y=3
Solve h(t) <3:

Gives the section: 6—4.7124=1.2876
1.2876 proportion of 6 months 1M

Answer = 21.46%
To nearest % = 21% 1A
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QUESTION 3 (11 marks)

v(t) = asin(%[(t+,8)j+c with v(t) inkm/hr, t in hours and a, 3, c are real constants.

a.

Range = [0,120], giving amplitude = 60.

. 2 . .
Period = <~ :g so for the graph to rise from v=0 to v=120 with less than one

5%

3
cycle, the graph must be reflected over the t-axis giving a=—-60. 1M
Vertical translation will be 60 giving c=60, so c+a=0 1M

v(t) =—60sin (5?” (t+ ,B)j +60
Find S such that v(0) =0

0= —60sin(?j+60

.'.sin(%jzl
3
_ o _x
3 2
- 3 .
Giving ﬂ:E as required M

We now have Vv(t) =-60sin S—E(t +ij +60
3 10

1= -y.,.,.....“,.,.,.....‘.,.,.,.....‘.,.,.

,120)
100f

BOf
B60r
40f :

I
Iy
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c. xa)=I(—60ﬁn(%§(t+£%))+60}dt M

=60xicos 5—”(t+i) +60t+cC
Y/ 3 10

=§cos 5—ﬂ(t+ij +60t+c M
T 3 10

t=0,x=0 gives:

So x(t):ﬁcos 5—”(t+ij + 60t 1A
Vs 3 10

Or from CAS giving a correct but different form:

0
f v(2)dt
0
. [ Detem
6[]*1;*1{—36'5111[ 3 ]
/4
d.
¥
sof
I —
aof
5 x
_20.
| B | O
Rad Real an

using displacement graph
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24. 27042205.
[v]

a0t
LéWer Upper=0. 5
I | & or using velocity graph 2A
Geoff has travelled 24.3 km halfway through his one hour trip. 1A
e. Solve v(t) =100

Maximum is at t =0.6

Gives by symmetry: 2x(0.6—0.4394) 1M
=0.3212 hour.

To the nearest minute: 19 minutes 1A

y =100

:(0.4334,100)

Rad Real T
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QUESTION 4 (13 marks)
Let g:[-14,1] >R, g(x) =—-3log, (2—x) + 2

a 0 900-——>

Solve g'(x) =0 for stationary point(s) gives no solution.

£ Edit Action Interactive

51| b [ha sime [ | v [0 v [y

define g(x)=-3In(2-x)+2|-14=x<1

d
dx (g(x))

solve [§=U . x]

No Solution
Alg Standard Real Rad S

(i) From the graph the maximum point is at the endpoint at X =1.

b. (i)

O
Rad Real - m

Endpoints = (—14,-12log, (2) +2) and (1,2)

2
x-intercept (—eS + 2,0]

y-intercept (0,-3log, (2)+2)

1A

1A

1A

2A
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(i)  Endpoints = (-14,-12log, (2)+2) and (1,2)

-12log,(2)+2-2 -12log,(2) _4log.(2)
-14-1 -15 5

Gradient =

5 4Iogée (2 (x—1)

y=4|095€(2)x—4|0959(2)+2 1A

Equation of line: y—

& Edit Action Interactive
Oé%Il_l'"iJPI{:i:;]ISimpII‘_b‘_/ v Il{i w I

solve[y—2=g(1)1-fl(;14) +(x-1), y]

_4-x-In(2) _4-In(2)

c. Area= .1[(Moge(z)x—4loge(2)+2j—(—3loge(2—x)+2) dx

_14 5 5
1
Area = j (4loge(2) x— 4109, (2) +3|09e(2—x)j dx M
714 5 5
Area = 25.7009 = 25.7 units® 1A
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d. (i) The coordinates on the g(X)graph that illustrate the mean value theorem.

al¥ al¥
L 9(1,2) Lp(1,2)
E...X...f.........../-5...1.
-15 4 -152 i 4
E3EE [ [
Rad Real " @|Rad Real (@]
These connect at the points M(—14,-12log, (2)+2) and N(1,2)
From part b (ii) gradient MN straight = M 1M
Equation MN curved: g(Xx)=-3log,(2—-x)+2
, 3
g X)=——
9'(x)=-"—
Equate 4log, (2) =— 3 M
5 X—2
toget X=——+2
4In(2)
Coordinates on MN curved = _—15+2,—3|n 15 +2 1A
4In(2) 4In(2)

& Edit Action Interactive

a1 e [laafsme[o [ T[] ]

define g(x)=-3In(2-x)+2

done

d _4:In(2)
solve[dx (g(x))——5 ,x]

=Tz 2]
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-15

(i) At X—4I (2)+

Equation of tangent: y=0.554x-1.174 1A

_ 15
taane[g(x). X, = 4In(2) ]

0.5545177444-x-1.173841771

o] Edlt Zoom Analysis e x]
7 25 I
(¥
(1,2)

Rad Real - 1A
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