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Question 1

a.

If f(x)=1log,(cos(3x)) using the chain rule
y=log,(u) where u=cos(3x)
dy 1 du

du E &=—3S|n(3X)

f'(x):d—y:ﬂd—u: —3sin(3x)
dx dudx  cos(3x)

f’(%) = —3tan(%j :_3X§
f'(”]:-@ Al

=—3tan(3x) M1

18
sin(4x
I y= 2(x2 !

u =sin(4x) v =2X

using the quotient rule

N gcos(ax) W -ax M1
dx dx

dy 8x” cos(4x)—4xsin(4x)

dX - (2X2 )2

dy _ 4x(2xcos(4x)-sin(4x)) _ 2xcos(4x)—sin(4x) _g(x)
dx Ax* N e
g(x)=2xcos(4x)—sin(4x) Al

Question 2

kx — 4y =2
3x—(k+4)y=k+1
k —4

3 —(k+4)
A=—(k2+4k—12)=—(k+6)(k—2)

There is a unique solution when k € R\{2,-6} Al

2x—4y =2
When k =2 the equations become 2 6)3//— 3 these lines are both the same

lineas x—2y =1, therefore we have an infinite number of solutions when k =2
. —6x—-4y=2 .
When k =-6 the equations become these lines are parallel
3X+2y=-5

with different y-intercepts, therefore there is no solution when k = -6 Al

=—k(k+4)+12=—k* -4k +12

M1
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Question 3
dy 2
f'(X)=—"=—F—+—
( ) dx 4x+9
2 1
=f(x)= dx=|2x(4x+9) 2dx Al
1= 100= | g t=[2x(exr9)
2 1
=f(X)==x2x(4x+9)2+Cc=~/4X+9+C
=1 (x)=x2x(4x+9) L
f(0)=0 = 0=v9+c =c=-3
y=f(x)=v4x+9-3 Al
Question 4
a. f:R>R, f(X)=1—2COS[%Xj
crosses the x-axis, when y =0, finding the general solution
1—2003(”—)(}:0
6
2COS(%X]=1
M1
X 1
cos| — ==
3]
X _ Znﬂicos‘l(lj —onzr+ X
6 2 3
x=12n+2, where neZ Al
b.  g:[012] >R, g(x)=1—2cos(%xj
amplitude is 2, period T =27”=12 and the range is [-1,3] Al
6
crosses the x-axis at x=2 and x=10 n=0and n=1 from a.
end-points f(0)=-1 f(12)=-1 (0,-1) (12,-1)
maximum, when y =3 when cos(%xj:—l
X Al
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correct graph, on restricted domain, end-points, shape. Gl

©

-6 —21 116
Question 5
5 1 1
log,5+log, x=—  tosolvelet u=Ilog,5 then log,x=——==
2 09,5
1 5 . .
U+—= > multiply both sides by 2u
u
2u*+2=5u M1
2u° -5u+2=0
(2u-1)(u-2)=0
u:logx5:1,2 M1
2
1
log,5== log,5=2
2
1
inindex form x2=x=5 x?=5 since x>0
x=25,5 Al
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Question 6
f: y=3"-4 interchange xandy
f': x=3e?-4 re-arrange to make y the subject

e =x+4 M1
X+4 X+4
gy X2 — —2y=log [ 2X*2
3 y ge[ 3 j
1 X+4 1 3
=—=log,| —— | or y==log,| — Al
y > ge( 3 J y > ge(x+4j

but domain f =range f *=R and range f =domain f* =(-4,)
we must state the maximal domain of the inverse function

f*:(-4,0)>R, f‘l(x):—%loge(%ﬂ Al
Question 7
a. y=3- 2 > When x=0 yzs—%:o
(x+2) 2
crosses the x-axis when y=0 = 3- 12 ;=0 = (x+2)'=4
(x+2)
x+2=142 =x=0 and x=-4 (0,0) (-4,0) Al
X =-2 isa vertical asymptote and y =3 is a horizontal asymptote
domain R\{-2} range (-,3) Al
correct graph, shape asymptotes, correct axial intercepts Gl
X=-2 VA: Sfy
|
| 61
|
|
y=3HA ', 4y
__________________ N S
x || 2|
|
‘ ! ‘ X
-6 - - 2 4 6 i’

————————————— — T

©Kilbaha Multimedia Publishing http://kilbaha.com.au




Mathematical Methods CAS Trial Examination 1 2013 Solutions Page 7

b, y=3—iz from the graph of y =i2
(x+2) X

% mark for each correct transformation, the translations must come last.

o reflectinthe x-axis y= _iz
X

o dilate by a factor of 12 parallel to the y-axis ( or away from the x-axis) y = —%
X
e translate 2 units to the left parallel to the x-axis ( or away from the y-axis) y = —( 122)2
X+
. . . 12
e translate 3 units up parallel to the y-axis ( or away from the x-axis) y=3- ( 2)2
X+
Question 8
i(4—|x—4|) for 0<x<8
a. f(x)=416
0 elsewhere
f (0)= f(8)=0 endpoints (0,0) (8,0)
correct graph, shape, point at [4%) , zero elsewhere G2
ALy
0.375¢
-0.25¢
0.125¢
X
0 2 10 '
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Pr(X <2)

b. Pr(X<2|X<6):Pr(X<6)

1
Pr(X <2| X <6):u:% by area of triangles
8

Pr(X<2|X<6)=% Al
Question 9
1 2
Pr(A)==and Pr(B)=—
()= and Pr(B) = ¢
Since A and B are independent, then A" and B’ are also independent
2 3 2

Pr(A’mB')zPr(A’)Pr(B')=§><g=g M1

Pr(A'UB’)=Pr(A)+Pr(B')-Pr(AnB’)

_2,3_2_10+9-6
3 55 15

13

=== Al
15

Question 10
a. f(x)=xe™® product rule

u=x v=e?X

f'(x)=e?—2xe™  does not need to be simplified Al

b. for a stationary point f’(x):O
f'(x)=e?(1-2x)=0 Al

since e %0 =1-2x=0 = x=l and f[i):le‘l
2 2 2

stationary point is a maximum at (% Zij Al
e
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C. from a. i(xeix) = efzx — 2xe’2X
dx
J.(e—Zx _ 2xe—2x)dx _ Xeizx

J'e’“dx —Ier‘Zde = xe &

M1
—ZJ' xe 2¥dx = xe ¥ - je‘“dx e 4 le
2
J'xe’2X dx=—Lye Lo —le’“(2x+1)
2 4 4
2
The required area is Azjxe‘zxdx Al
1 .
A:—{—(2x+1)e‘zx}
4 0
A:(—Ee‘#lj
4 4
1 -
A:Z(l—Se *) Al
Question 11
Since the mode is 5, Pr(X =5)>Pr(X =4) = Mﬂ
Pr(X =4)
substitute into Pr(X=k+1): (n=k)p with k=4 and n=8
Pr(X=k) (k+1)(1-p)
5(f_'[’lo)>1 — 4p>5-5p = 9p>5 = p>§ M1
Pr(X =
Also since the mode is 5, Pr(X =6) <Pr(X =5) = Md
Pr(X =5)
substitute into Pr(X=k+1) __(n-k)p with k=5 and n=8
Pr(X =k)  (k+1)(1-p)
3p
——<1 = p<2(1-p) = p<2-2p M1
3p<2 = p<§
5 2 5 2
S0 §< p<§ p1:§ and p2:§ Al

END OF SUGGESTED SOLUTIONS
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