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SECTION 1

Question 1 Answer D

f(x)=1+3g(x) for 0<x<4

Question 2 Answer E
All of A. B. C. and D. are true, the graph is not defined at x =-a,

and the graph is not continuous at x =-a
E. is false.

Question 3 Answer E
f (x+h)~ f(x)+hf'(x)

with f(x)=cos(x) f'(x)=-sin(x) x=% (30°) h=-—" (-1°)
cos(29°) = f (%}(—%j f(%]
cos(29°)=cos(%)+(—%)(—sin(%n

cos(29°) =£+
2 360
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Question 4 Answer B
£ (x) x* +16
(x)= g(x)  usingthe quotientrule g(3)=3 and g'(3)=-1
izxg(x)—g’(x)\/x%lG
f'(x)= VX" +16 - , if x=3 Jx*+16=5
[9(x)]
—x3+1x5
£1(3)= =1(9+ ] 34
9 9\5 45
Question 5 Answer C

ﬂ: 1 = y:J 1 dx
dx 2x-9 2x—-9
1 5
yziloge|2x—9|+C , now when x=3 y=0
=%|oge|5—9|+c=%loge|—4|+0=%|oge(4)+c = c:-%loge(4)

y =%Ioge |2X_9|_%|09e (4)= 1loge (MJ

4
- 9 3
when x=0 y= Io | |:—Io lo \/: =lo (_j
y= Q(ng(j ge(4j ge2
Question 6 Answer C
Let f(x)=x"—bx+c f(-1)=1

f(—l):(—1)5+b+c:—1+b+c:1 = b+c=2
f'(x)=5x"-b  f’(-1)=0 since itis a stationary point.
f'(-1)=5(-1)' ~b=5-b=0 = b=5and c=-3
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Question 7 Answer A
V=l = d_V:3|_2 given that v _ p

L dt
dL_dL dv _ p

dt dv dt 3
Question 8 Answer E

None of A. B. C. and D. are true, however since
y =-3log, Gj = —3(Ioge (x)—log, (2)) =-3log, (x)+3log, (2) =-3log, (x)+log, (8)

From the graph of y=1log, (x), a reflection in the x-axis, gives y =—-log, (x) thena
dilation by a scale factor of 3 parallel to the y-axis, gives y =—-3log, (x) , followed by a
translation of log, (8) units up and parallel to the y-axis, gives y =-3log, (x)+log, (8).

Question 9 Answer C
1 )

f: y=—— dom f =R\{-a}=ran f

X+a
f* x= ! transposing

y+a
y+a:1 y:l—azl_ax but ran f =dom f *=R\{0) , so that

X X X
R0} SR, £ (x)=
X

Question 10 Answer D

All of A. B. C. and E. are true, however if a <0 and n is even,
the point (h,k) is a local maximum.

Question 11 Answer A

at x=a f'(a)=0 at x=48 f'(p)=0

if x<a f'(x)>0 if x<pg f'(x)<0

if x>a f'(x)<0 if x>p4 f'(x)>0
local maximum at x=«a local minimum at x= 4

© KILBAHA PTY LTD 2010
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Question 12 Answer A
For y=2cos(2x), the average rate of change

y@y(O)2cos(jj2ws(0)§(2(£}2} 8(v2-2)

Z_o K p/a 2 B pia

Question 13 Answer C
2 . 72
v(t)= initial speed v(0)=—=18ml/s
2
~ J 72
3t+2)°
) (3t+2)
2 T 11
S=|————= :—24(———j:9
—3(3t+2) . 8 2
Question 14 Answer B

g(x)=x* g'(x)=2x f(x)=cos(2x) f'(x)=-2sin(2x)
d

a1 ()] =5 a(cos(20)]
=%[c032(2x)]

= —4sin(2x)cos(2x) = 2(-2sin(2x))cos(2x) =2 f'(x) f ()

Alternatively %[g (f(x))]=f(x)g'(f(x))=-2sin(2x)2(cos(2x)) =2 (x) f'(x)

Question 15 Answer E

y=1 into yzi—z = y+2= 2 _y+2_ 1
X 8-2x X—4 -2 x-4

y':yLZ2 and x'=x—4 become

X=X+4and y=-2y'-2 inmatrix form

e SIEHE

© KILBAHA PTY LTD 2010



http://kilbaha.com.au

Mathematical Methods CAS Trial Examination 2 2010 Solutions Section 1

Page 8

Question 16 Answer A

Let y,=x"+mx+m and y, =2mx+2m Yy, =Y,
X2 +MX+m=2mx +2m

x> —mx-m=0

A=b?-4ac=(-m)’ —4(1)(-m)=m?+4m=m(m+4)

For the graphs to intersect at more than one point, we require
A>0 = m>0 or m<—4 or me(-w,—4)U(0,x)

Question 17 Answer D

X £Bi(n=2?p="?)

Pr(more than one)=Pr(X >1)

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

Pr(X >1)=1-(0.75" +7(0.25)(0.75)’

Now Pr(X =0)=q" and Pr(X =1)=npq""
n=7,q=0.75 and p=0.25

Question 18 Answer D
1 8 1 .
Pr(AnB)==#=Pr(A)Pr(B)=—x= not independent A A
5 153 B 1 1 2
Pr(AnB)=0 not mutuallyexclusive 5 | 15
Pr(A'AB)=1 Bl 1
3 3 3
Pr(A’uB'):l+g—l:ﬂ 8 7
15 3 3 5 15 15
Pr(AUB)=Pr(A)+Pr(B)-Pr(AnB)
Pr(AuB):iJrl—E:g
15 3 5 3
Question 19 Answer A

o0

E(X):lfl X__dx , this is undefined and
T + X

—00

does not exist, the mode is x=0

WIN Wl
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Question 20 Answer B

Let A1=J9 f(x)dx<0 Angf(x)dx A3=_|§f(x)dx<0
The requi;ed areais A=-A+A-A
A:—J?f(x)dx+ff(x)dx—ff(x)dx
A= J.lf(x)dx+ff(X)dX+J§f(X)dX

0

Question 21 Answer B
d 2 ; 1 _%[%jz
X:N(y,a),thenormal curveis f(x)= e for xeR
o\2r
1 _(X*5)2
Sothat f(x)= e © for xeR = 10z =027
( ) V107

u=5 and o=+5

Question 22 Answer C
X 0 1 2
Pr(X =x) 4c 3c 2c

ZPF(X =Xx)=4c+3c+2c=9c=1 = c:%

W[k
o|NN

0
Pr(X =x) 4
9

Since Pr(X =0)>Pr(X =1) and Pr(X =0)>Pr(X =2) the mode is zero

Since Pr(X :O)<% but Pr(X :0)+ Pr(X :1)>% the median is 1

END OF SECTION 1 SUGGESTED ANSWERS
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SECTION 2
Question 1
a.i f(x)=ax’-6ax+12 for a>0
f'(x)=3ax*-6a
for stationary points f'(x)=0
f'(x)=3ax"-6a=0

3a(x?-2)=0
a(x ) AL
x> =2
x:i\/a
i f(ﬁ):a(ﬁ)3—6aﬁ+12=12—4ﬁ
f(—ﬁ):a(—ﬁ)3+6a\/§+12:12+4\/§
since a>0
(—\/E , 12+4a\/§) is a local maximum Al
(\/5 , 12—4a\/§) is a local minimum. Al
if there are three x-intercepts
12—4a\/§<0 = a\/§>3 :a>i
J2
a>ﬂ Al
2
ii. (\/E , 12—4a\/§) is a local minimum, if there is only one x-intercept
12-4ay2>0 = a/2<3 since a>0
O<a<¥ shown M1
iv. f(-1)=-a+6a+12=12+5a>0 since 0<a<¥ M1
since f(-1)>0 and f(0)=12 and f(1)=12-5a>0 and
f'(0)=-6a<0 and f'(x)<0 for —1<x<1 since [—1,1]c[—\/§,\/§]
there is no zero in [-1, 1] Al

© KILBAHA PTY LTD 2010
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b.i. g(x)=12tan(x)-

12 5sin

M1

32

ii. since a=1 isinside 0<a<T and f(x)=0 for xe[-1,1]

let u=sin(x) since ue[-1,1] = XG(—%,%j from a.iv

so that g'(x)=0 Al

s0 g(x) has no stationary points it is a one-one function and hence Al
has an inverse which is a function.

© KILBAHA PTY LTD 2010



http://kilbaha.com.au

Mathematics Methods CAS Trial Examination 2 2010 Solutions Section 2 Page 12

iii. y-intercept (0,—4) , x-intercept (0.35,0), no turning points, G1
x=-2 ,Z vertical asymptotes, graph only for x e T ,E Al
2 2 2 2
1ty
15|
10|
5.

w X

i1.5 -1.2

© KILBAHA PTY LTD 2010
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Question 2
a.i. A(0,185) B(150,15.5) D(600,18.5)
the sine curve ABCD, has an amplitude of 3, and passes through A and B.
x=0 y=185 = a=185 and b=-3 Al
the period T =2—”=600 = n="_ Al
n 300
at the smooth join d_ nbcos(nx) = ~ " cos| ZX | at x=600 M1
dx 100 300
Y 1003(27;) =" —m the gradient of the line Al
dX|,_e0 100 100
at D x=600 y=185 y=mx+c
185=—"(600)+c =c=185+67 Al
100
ii.  when x=1000 y :(—ﬁjmom67z+18.5=18.5—47z
D(600,18.5) E(1000,18.5—47)
d(DE)= \/(600 ~1000)” +(18.5(18.5- 47))’
d (DE) = /(~400)’ +(47)’
d (DE) = 4y/z” +10000 Al
b.i. y=18.5—33in(7[—xj = ﬂ:—icos[”—xj
300 dx 100 300
° >
S= 1+(ﬂj dx
dx
o
6;0
(" 2 1000 >
S= 1+ Lcos(”—xj dx + 1+~ dx A2
100 300 10000
J 600
0
ii. $=600.148+d (DE)=600.148+400.197
s =1000.35 bike track length Al

© KILBAHA PTY LTD 2010
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ci. translate f(x) 1.5 metres up parallel to the y-axis

20-3sin| ZX | for 0<x<600
300

f, (x)=

X L 20+67  for 600<x<1000
100

translate f (x) 1.5 metres down parallel to the y-axis
17 —3sin(”—xj for 0<x<600

f 300

s (X) =

_ X 17+67  for 600<x<1000
100

1000 1000
i. A= j m_j3w
area of asphalt is 3,000 m?

600 1000
ii. A= 17—33in£ﬂ—xj dx+“—”—x+17+67zjdx
300 100
0 600
600 2 1000
A= 17x+@cos(”—xj +| = ZX 4 (17 +67) X
z L300 200

A= (17x600 + @cos(zﬂj —(17x0 + @cos(o)j

T T

n [_”(LOO)Z+1OOO(17 + 67[)} —{—H(ZGTO(?)Z+ 600(17 + 6%)}

600

200

A =10200 + 6800 —-8007
A=17000-8007 m?

Alternatively area of a rectangle + area of a trapezium
=17x600 +%(400)(17 +17—47z)=17000-8007

iv. T (450, 23)

© KILBAHA PTY LTD 2010
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Question 3
a. X is the time of the quarter in minutes
XEIN(u=27,06=2%)
, Pr(X >30 :
L Pr(X>30|X >25)- (X >30) 00668
Pr(X >25) 0.8413
=0.0794 Al
ii. Pr(X >T)=0.75
%:—0.6745 = T =25.65 M1
longer than 25 minutes 39 seconds Al
ii.  YZBi(n=4,p=0.0668)
Pr(Y 21)=1-Pr(Y =0
(Y20)=1-Pr(Y=0) -
Pr(Y =1)=1-(1-0.0668)
Pr(Y >1)=0.2416 Al
b.i.  plays for the next three weeks
(0.75)" =0.4219 Al
ii. P>P=075,P—>N=025, N>P=04, N>N=06
Pr(2 matches) = NPP + PNP + PPN M1
=0.25x0.4x0.75+0.75x0.25x0.4+0.75x0.75x0.25
=0.2906 Al
iii. L=0.6154
0.4+0.25
N P
or alternatively N |06 0.25
P04 0.75
0.6 025|'[0] 1[5 8
~— for n>9 —=0.6154 M1
04 075||1| 138 13
in the long run, the percentage of games played 61.54% Al

© KILBAHAPTY LTD 2010



http://kilbaha.com.au

Mathematics Methods CAS Trial Examination 2 2010 Solutions Section 2 Page 16
ci.  the function is continuousat s=4 = f(4)=ky4 =2k =acos(0)
= a=2k Al
the total area under the curve is one.
10
° s—4
kj'\fsds+a cos M ds=1 M1
0 12
4
3 4 10
3 —4
k gs2 +12a sin ﬂ(s ) =1
3 |, 12
4
16k 12_3:1 Al
3 T
ii. k=2 : @+12—a:1 becomes 8_a+12_a:l
2 3 T 3
87ra+36a=1 ~ a- 3z Al
3T 4(27r+9)
iii.  mustbe continuous at (4, 0.154) the maximum Al
and must show zero for s >10 and s<0 Gl

P N
0.16] Y

(4,0.154)

0.14|

0.08|

0.02

© KILBAHA PTY LTD 2010
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iv. Pr(S<6)=1-Pr(S>6)
10
—4
Pr(S<6):1—3—7[ cos (s=4) ds M1
4(27+9) 12
: s—4 B
Pr(S<6):1—3—ﬂ 12 Gin (s=4)
4(27r+9) T 12
6
Pr(s<6)=1- J [sin((s—ﬁj—sin(z—ﬂﬂ
27 +9 12 12
Pr(S <6)=1-— [1_3}
27 +9 2
9 47 +9
Pr(S<6)=1- = Al
(<8 =229 " 2(2n9)
d.i. P%Bi(n=8,p=gj
3
Pr(P>4)=0.7414 Al
ii.  TZBi(n=22,p=0.74135)
Pr(T >16)=0.6651 Al

© KILBAHA PTY LTD 2010
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Question 4
. 1 1
al. =f(x)=— Pla, =
y="F(x)=> ( aj
dy 1 1
—=f'(x)=—= f'(a)=—- Al
Loty f(a)=3
equation of the tangent is
1 1 x 1
——=——(Xx-a)=—=+—
Y aZ( ) a’ a
y=-X .2 Al
a“ a
" . 2
ii. crosses the y-axiswhen x=0 = y, =—
a
S(O,gj Al
a
. X 2
crosses the x-axiswhen y=0 = -—+— =X,=2a
a“ a
Q(2a,0) Al
. 1 2 .
iii. area of the triangle OQS E(Za) — |=2 independent of a Al
a

b.i.

S

< | =

n n+1

© KILBAHA PTY LTD 2010
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consider a rectangle, with width one unit, from x values x=n to n+1 when

x=n,y=1 when x=n+1,y=i M1
n n+1
the area of the lower rectangle < true area < the area of the upper rectangle,
n+l
so that L < Jldx < 1 Al
n+1 X n

n+l

i J%olxz[loge(x)]:+l

n

=log, (n +1) —log, (n) = log, (nTHj

= log, (1+1j Al
n

from b.i

n+l
Jldx = Ioge£1+£J <1
X n) n
1
= nlog, (1+—j <1
n

= log, (1+1j <1
n

(l+£j <e Al
n

also from b.i
n+l
i< Ioge£1+1j: fldx
n+1 n X
1
:1<(n+1)loge(l+—j
n
1 n+1
= 1<Ioge[1+—]
n
n+1
e<[1+1j Al
n

1 n 1 n+1
sothat |1+=| <e<|1+= shown
n n

END OF SECTION 2 SUGGESTED ANSWERS
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