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Question 1
a. f (X) =etan(3x)
y=e"®) et u = tan(3x)
Y _g d—u=+ Chain Rule
du dx cos®(3x)
i dy dy dU 3 tan(3x)
f ===
() dx dudx cos*(3x)
f '(Zj - Lemgj S
d coszﬁﬁj 1)
3 2
f'(fj=12eﬁ
9
b. tan(120°) =—/3
g(x)=cos(2x) , g'(x)=-2sin(2x)
g'(p)=-2sin(2p)=—f3 , O<p<=z
op=Z 2% 0<2p<2x
3'3
p:Z r
6 3
Question 2
i @:i p(1-p) 1
10 n 50

=—=<— = 4n>50x0.3=15

S<Bi(n=5p=0.1)

5
Pr(s=3) =(3j><0.13 x0.9% =5L24><0.13 x0.9%
~0.0081= %
10000
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Question 3
a. h:R—)R,h(X):3—GCOS(%X]

amplitude 6, period 277[=6 , range [-3,9]

3
b, 3—6cos(%xj =0

6cos X =3 = CO0S X =1

3 3 2

X onrt cos‘l(ij —onr+ 2

3 2 3
X=6ntl, nel

X

C. f:[0,12] >R, f(x):3—6cos(?j

crosses the x-axis x=6n+1, x=157,11, (10),(50),(7,

endpoint x=0 y=3-6cos(0)=-3 (0,-3)
endpoint x=12 y=3-6cos(47)=-3 (12,-3)
maximum (3,9) , (9,9) minimum (6,-3)

V' N

9t ~

Al

Al

0). (11.0)

Al
Gl

e
w X

© Kilbaha Multimedia Publishing
This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au

http://kilbaha.com.au



http://kilbaha.com.au/
http://copyright.com.au/

Mathematical Methods Trial Examination 1 2017 Solutions Page 5
Question 4
f:D—>R, f(x)=3log, (x+1)
a. x=-1 vertical asymptote, domain (—1,oo) , range R Al
graph, shape, passes through the origin (0,0) Gl
: ALJ.
I
1
1
|
|
I
|
: /
|
: x
1 b
—2 - 0 1 2 4 5 f
:
]
|
1
|
|
1
1
1
x=-1 VA
b.i Drawing the rectangles above G1
ii.
X 0 1 2 3 4
y =3log, (x+1) 0 3log, (2) | 3log,(3) | 3log,(4) | 3log,(5)

A, =1] 3log, (2)+3log, (3)+3log, (4)+3log, (5)]
:3|oge(2><3><4><5)
=3|09e(120) b=3 ¢=120

C. f: y=3log,(x+1) swapxandy
f=: x=3log,(y+1)

X

=log,(y+1) = y+l=¢e®

X

X
3
y="f7(x)=e3-1
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w | x

log, (125)
d.i. J [e —1] dx
0
X log,, (125)
= {3e3 - x}
0

1 3
- [3e3'°ge5 ~3log, (S)J—(Be" -0)

=15-3log, (5)-3
=12-3log, (5)

ii. Now the area of the inverse function A =

log, (125)

w | x

.

and the area of original function A, = j:SIoge (x+1)dx equals the area of the

rectangle A + A, =4x3log, (5), so that

A, = [ 3log, (x+1)dx=12log, (5) - (12 3log, (5))

=15log, (5)—-12 units®

Question 5

a.  f(4)=kJ16=4k f(0)=2k
f

(4)

average rate of change

f:[0,00) >R, f(x):k\/3x+4

(0)=4k—2k=5=9

k=18

4

—f
-0

4

b. average value 4—10.[0418»\/3x+4 dx

-
:gx—xll:(?)x+4)2:|
2 3 0
3 3
=162-42=64-8
=56
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Question 6

y =5-2/55—6x—x? :5—2\/55— X? +6x+9)+9

y—-5=-2 64 x+

3
4— f
6 x+3 __4 he- x+3

y'= YR 16— (XZSJ original curve y=+/16—x2

X'+3 y'—5
X = , =
2 =

X'=2x-3 , y=-4y+5

G G e

Question 7 f(x)=4-x
=d(OP)=y/p*+(f(p))
p +(4-p7)

= /p?+16-8p? + p’

— J16-7p+p* =(16-7p*+ p4)§

j—::%x<4p3—l4p)(16—7p2 + p4)_;

ds_ p(2p°-7) _

dp «/16 7p? + p

when p=0, s=4 this is a maximum distance

the minimum distance occurs when p = \/g = g
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Question 8
a. Using the product rule

%[XCOS(ZX)J = cos(2x) — 2xsin (2x)
b.i. I(cos(Zx)—szin(Zx))dx:xcos(2x)

jcos(Zx)dx—ZJ'xsin (2x)dx = xcos(2x)
ijsin (2x)dx = jcos(Zx)dx —xcos(2x)

2J.xsin(2x)dx = %sin(Zx)—xcos(2x)+C

Ixsin(Zx)dx :%sin(Zx)—gcos(Zx)Jrc

kj.fxsin(Zx)dx = kEsin (2x)—§cos(2x)}2 =1 sinceitisa pdf

0

= kH%Sin(7[)—%COS(;Z)J—[%SM(O)—OH =1

k—”zl = k=i
4 T

ii. the median m, satisfies ijmxsin(Zx)dx:iFsin(Zx)—icos(ZX)} _L
90 4 2 2

T

= %K%sin(2m)—%cos(2m)j—Gsin(o)—oﬂ =

= %(sin (2m)—2mcos(2m)) :%

N |~

sin(2m)—2mcos(2m) =

NN

p="=
’ 2
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iii.  the mode M, satisfies f'(M)=0
f (x)=xsin(2x)
f'(x)=sin(2x)+2xcos(2x)
f'(M)=sin(2M)+2M cos(2M )=0
sin(2M ) =—-2M cos(2M )

sin(2M)
2M cos(2M)
tan(2M
Mz—l , q:__']_
2M
iv. graph, correct shape, zero elsewhere

correct ordering 0 < % <m<M <%

NN

END OF SUGGESTED SOLUTIONS
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