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@ONTOUREDUC ATION VCE Mathematical Methods %
Section A: SAC 1 Success

Welcome to the third SAC 1 workshop! .

Context: SAC 1 Workshops

» SAC1-50% of SACs, 20% of the study score.
» Will be running all the way till mid-June.
» After that, the workshop will turn into SAC 2 Workshop (Integration).

» Make sure to complete the SAC1 ~ 8.

Successful SAC Definitio

Study Score = How much you know @much yo@

» Answer everything you know.

» Answer without mistakes. 2 “"“a“'
» Time Management is key!
= C D e
/
Analogy: Skipping Questions &

» Let's say if you were to fight them and win, you get assigned marks.

» Who would you fight first?

» Skip the hard question with little marks if it doesn't make sense during the reading time.
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SAC Proficiency List Definition

Before the SAC

» Prepare your stationery, including a ruler, eraser, and your mechanical pencil lead.
» Skim through the bound reference (if applicable).

» Do not speak to other people and lock in.

» TI & Mathematica Only: Check your Contour UDFS.

» TI Only: Check technology settings.

Document Settings

b d

Display Digits: | Float 6

a4

Angle:

Radian

Exponential Format: | Normal

b d

Real

Real or Complex:

b4

_alculation Mode: | Exact

b d

-

CAS Mode: I On

v

OK Cancel

Reading Time

» Detailed strategy on how to exactly solve the question on your technology - Don't just read, think
about how to solve it and use what technology commands.

» Identify questions to skip.

For difficult SACs, it's not necessarily about getting 100%. It’s about getting better than everyone
else. While others are stuck on a hard 7-marker guestion, you can do an easy 3-marker first.

» Identify questions to start first - You don't have to start from Q1!

» Look for potential pitfalls - Units, domain restriction of the unknown, variable and function meaning.
Writing Time

» Circle what the question is asking for in the question.

» Spend the first 50% of the time on all the easy questions you identified.

» Spend the next 25% of doing the difficult questions you left blank.
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» Spend the last 25% of the time on checking your answers.

» Check in the order of:

» TI ONLY: Use new document - doc 4, 1.

After the SAC

» Think about the big picture and improve the marks -

» Check your answer by reading the question again and see if you answered the question.

Domino effect (check a, b, c first) > Questions with high marks (3+) > Hard Questions.

» Think about how each mark loss can be prevented using this proficiency list.

Instead of spending 10 minutes on 10c) (1 mark), | should have checked 5a) (3 marks).

Space for Personal Notes
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Section B: SAC Questions - Tech Active (52 Marks)

VCE Mathematical Methods %

INSTRUCTION:

» 52 Marks. 15 Minutes Reading, 75 Minutes Writing.

Question 1 (16 marks)

A functiony = (xx—

1.

3

T2 is to undergo the following sequence of transformations:

Dilation factor % from the x-axis.

Reflection in the x-axis.

Reflection in the lin

Dilation factor 8 from the y-axis.

Reflection in the y-axis.

Show that this sequence of transformations can be represented by the transformation: (2 marks)

T: R?* > R%4T(x,y) = (4y,x)

(xq) = Cxedy) 2 Cx~1y)
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b. Describe a sequence of 2 transformations that would result in the same transformation as T. (2 marks)

T[xf'_f) = (4-(14, %x).

Chey) :’ C?l:q“-ﬂ ?\9 (Qq,?l)
(!) L4

W@Waa_m

. Pefleck 4 =¥

i. Determine the equation of image of y after applying the transformations represented by T. Leave your

answer in the form x = f(y). (2 marks) ”3
xl= & = x. <
[ J. 1 1= Gz
|
Y= X=Y .
J %\ g 1' '."3
=y
%93
e Cda

ii. By carefully considering the graph of the preimage and the linear transformations used to transform it,
explain why you would not expect the image to be a function. (2 marks)

Oa % M [s M |M7g_

w

! b .

be (wago 4 ud 1%
m"“’)"‘)

s, |.\“T ‘ﬁ" ,4[‘4.. TN v-ls)L

wikl be |t M

o Ned o« :f-.w&,
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d.

i. Find a sequence of transformations which take the graph of y = 5ez 3 4+ 4tothe graphof y = e*.

(2 marks)

y= Se® ks

¥= £-3

asc!

&": e

n'.|fmx~£fm yas,
Tk 4w Joens

Ttk 3 unlls  (f]~

ii. The transformation S : R*> -» R2,S(x,y) = (ax + b,cy + d) takes the graph of y = e* to the graph

of y = —3e 4(x+6) } 2

Find the values of a, b, c,d € R. (3 marks)

Dil Hﬁ-,ﬁ»« AL

Y= eé q“:‘:g‘f"('z—.
[ I v
' (> 3
?= '_394{*‘4'6) +2. c="3, d=2_
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iii. Hence, or @ determine a sequence of tralformations that would transform the graph of
y = 5ez > + 4tothe graphof y = —3e~4(+6) 4 2.

— peT

Give your answer in an order where translations are applied last. (3 marks)

y= S Ay bt(asl'u L”a.;. i xamn
\),‘-%' M(ed'lﬂ- w e L et

= =3¢ 23 -2 Ddd'm ‘fa&.’b 'i‘\ ‘1“"»
3 2 22
JHE=-% Beflnfs in

- ' G
= -3e™2 Todt 2= awb up
5‘0 Tvul"" % M‘ﬁ %‘5 P
1= Ve t2

Space for Personal I%{et‘-': - % +-<2f
x= ~% ~4
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Question 2 (9 marks)

2
Let f be the function that is given by f(x) = @nd that has the following properties:

1. lim f(x)
X—00
2. lim f(x) = —o
x—-3"
3. f'() = -1
Where a,b,c € R.

a. Show that f is an even function. (1 mark)

[M:L%:J% ak jok&-

aCﬁX’Lﬁb

axi4b

x2—(|

{C-ﬂ-) = ‘fC’iL

b. Showthata =1, b = 23 and ¢ = 9. (3 marks)

[ ,
tim o J.
70')05‘1{” oo o "'C? %x2—C =0
vhen =3
W q-cz o
\(: Vortleh G\j-{m c= 9,
|| ot xc3 R 2244
\y‘| 3 Deno = o '-/C)U = x%-9
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c¢. Write an equation for each vertical and horizontal asymptote of the graph of f. (2 marks)

dens = O
x= £ _ x3t-q =p

vy= J

[} “M’(K: T

d. Sketch the graph of y = f(x) on the axes below. Label any asymptotes with equations and axial intercepts
with coordinates. (3 marks)

—
Y
A
101
2
o
4
2
( L) L) L L) - L) 1) 1 >x
-10 -8 -0 -4 4 o 8 10
[1M] for shape
[1M] asymptotes
[1M] y-intercept.

Space for Personal Notes
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Question 3 (14 marks)

An amusement park wants to open a new ride. Sarah, an architect working for the company, pitched a roller
coaster using a model. The design of her ride is aimed towards thrill seekers who are chasing an adrenaline rush.

a. The ascent has two distinct sections. The first section is modelled by the following:
as * [_4" C]' as(x) = 23x+d

Where x is an arbitrary position, whilst as(x) is the height above the ground, and ¢ and d are real constants.
The units (or exact scale) can be ignored.

i.  Write ag(x) in the form of@"(”’”p), where m,n,p € R. (2 marks)

2l 2=c,2)
o

ay C"= @3)&&
_ euz_)(h«d) / —
} V(2= "
\V

ii. Find the rule for the inverse of a(x) = 23** <. Provide your answer in the form of nl(l)%(g)
e

feA [ gz a*cn) [ "Suep x by fo S’
] 1 ]

+ g, where

n,p,q € R. (2 marks)

(1)
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iii. The latter half of the roller coaster ascent is modelled by the following:

[wene 2.

a : [C,@] - R, a;(x) = q uM M

'Ja?l.

Given that the two sections join smoothly, find the value of ¢ and d. (3 marks)
¢ <r
o, (C)=g'CC) @ Ccl=Qa "cc)

bt & =% 4 [_ﬂnflnfa'))

InC2)

the following function:

desevs~

i. GivenWhat the descent joins continuously \n}(ﬂhe stationary point of tl{e image of d(x), Ytate the
sequencqof translations that are applied to d. (2 marks) ~————

ii. Can the two sections ever join smoothly? Explain your answer. (2 mark

US_ Lmudiol MU Crdil

S(J ' WG)'Hu(ez

= i +0 . ‘. ”WJQL;
Juorbly —

' [a ()

< glcg—) famd 0 “
= ~ Tue)
(wCxJ

— (81? )
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iii. Given that the descent ends when it hits the ground (x-axis intercept), find the coordinates of the

eWcorrect to 2 decimal places. (3 marks)

l‘""]‘ L, . (Ve
3 Sl
d4 CX) -~ (x~ :_-lZ'e;)) #ﬁ e €8\~=0 .
=/ ' )
=
x=—3.98S LIES T ()
d'(3a)= ©.
L /2 949 o)
d e C 2 q. U 7 -7 A~
' — [u(6)4 |
Space for Personal Notes 2. Pl At By
X |u(z)' et A (uca Jdonr

&d of a: (119 ,~1.3%)

d:  (0,9) : Jdeos dcm
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Question 4 (13 marks)

Consider the piecewise function: 2&

(x) = r—o< x <20
g xfoy0 < x <

Where gq(x) = x2for—o0 < x < 0,and g,(x) # Vxfor0 < x < o,

——
2Jx

a.

i. Show that g(x) is continuous at x = 0. (2 marks)

i q('zle o0*=o
20~

le 6 =
G, §0I= B =

ii. Show that g(x) is not smooth at x = 0. (2 marks)

MM34 [0.19] - SAC 1 Revision IV - Workshop
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i. Sketch the inverse of g(x) on the axes provided. g(x) has been drawn for you. (2 marks)

O

ii. State why g™' is not a function. (1 mark)

\clr" ) ane. dellb

o WSt e "RIMA.
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i. By investigating compositions of glixi and g, (x), find the rule for g(g(x)). (4 marks) @

qal = ) xt %ALO Py Ve
o)
° &) Gex (5,0 @l#@)
=%
=—x

_)(, LD

9 ) =

‘ ’ - | p %) 5 Lhdx

ii. Hence, sketch g(g(x)) on the axes provided. (2 marks) - } <

< Goodnotes 2% 8:26 4% 12 EQY

MM34 [0.19] - SAC 1 Revision IV - Workshop




(S4ONTOUREDUCATION

Section C: Marking Scheme

VCE Mathematical Methods %

Question

Number

Solutions

1a

We apply the transformations to the point (z,y) in order:

1 1 1
[IM for swapping x and y when reflecting in y=x, 1M for clear logical
sequence]

1b

A reflection in the line y = =z [1M]
followed by a dilation by factor 4 from the y-axis [1M]

1ci

= 1
We have that 2’ =4y — y= -2’ andy =2z = z=1y¢. [1M]
Substitute into the equation and remove the dashes to get:

y3
(y+2)?
4,1/3

ENOET)E [1A]

1
-z =
4

1cii

The pre-image is not a 1:1 function. [1M]
The transformation involves reflecting in the line y = = which produces the inverse
of the pre-image, but the pre-image is not 1:1 so its image will not be a function.

[1M] .

1di

1
e A translation 4 units down (or a dilation by factor - from the z-axis)
5

1 4
e A dilation by factor — from the z-axis (a translation — units down)
5 5

(1M]

1
Then we have 2’ = = — 3 = 5(3’ —6), so

| &

1
e A translation 6 units to the left (or a dilation by factor 3 from the y-axis)

1
e A dilation by factor 3 from the y-axis (a translation 3 units left)

(1M]
There could be many different combinations.

1dii

Immediately see that ¥y’ = —3y +2. [1M]
1
Then —4(2' +6) =2 = 2’ = % 6. [1M]

So a = —%,b:&c: —3andd=2. [1A]
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1diii

Can do all the transformations in part d.i followed by the transformations in part
d.ii and simplify.
It is probably simpler to just do it from scratch.

-4 y -2 22
Solveiyr . :>y':*—3*y 1M]
=) 5 5
21
Solve ;—3:—4(z’+6) = z':—g—% [1M]

Therefore a sequence of transformations is:

e A reflection in the z axis
3

e A dilation by factor - from the z-axis
5

e A reflection in the y-axis.

1
e A dilation by factor 3 from the y-axis
L0220
e A translation — units up
5
Loo21
e A translation T units to the left.

[1A] (order of reflections and dilations can be mixed around.)

2a

We require that f(z) = f(—=z) for all valid z for an even function.
_a(—x)?+b  azx?+b

f( T)_ (71)24»(2 - .’1327(3 _f($)

So is an even function. [1A]

2b

ac+b

We can write f(z) = — +a. So lim =a=1. [1M]
Vertical asymptote when denominator is zero. Thus 22 — ¢ = 0 when x = 3. So ¢ = 9.

(1M]
Then we use f'(1) = —1 to find b=23. [1M] .

2c

Vertical asymptotes: x = +£3 [1M]
Horizontal asymptote: y =1 [1M]

2d

A
[O2
00
>

[1M] for shape
[1M] asymptotes
[1M] y-intercept.
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Note that 2 = (). [1M]
3ai Thus,
as(ac) — 6(3I+d) In(2) [].A]

To find the inverse we solve a(y) = z for y. [1M]

3aii  log,(2) o d

a_l(ﬂf)—m 3 [1A]

To join smoothly we require that as(c) = a;(c) [1M] and that a}(c) = aj(c)

Since they are inverses we can solve as(c) = ¢ and a’,(c) = 1 simultaneously [1M]

3aiii
1 14 In(In(8))
We get ¢ = () and d = — n(2) [1A]
(Check against approx values of ¢ & 0.48 and d &~ —2.5 to verify your answer)
2 1 1
The descent must join the ascent section at [ ——, (G5 . [IM]
In(2)” In(8)
3bi : .
d has stationary point at (0, 0)
So translations are units right and n(6) + 1 units u [1A]
‘ m(2) e In(8) P-

No. The ascent section always has a gradient > 0 and the descent section has gradient
3bii <0, so they cannot joint smoothly.
[1A for no, 1M for explanation)]

d(x) must start at its stationary point, so one endpoint is (0,0). [1A]
1 1

% ~ 1.34 units down. [1M]

Solve d(z) = —1.34 = z = 1.10.
Therefore other endpoint is (1.10,—1.34). [1A]

3biii d(x) ends when it has gone

To show continuity at x = 0, we need to verify the following:

e lim g(z)= lim g(x)

z—0~ z—0+

o ¢(0) is defined and equals the above limit.
4ai

We evaluate:

lim g(z) = lim 2 =0 and lim g(z) = lim+\/.—:O [1M]
x—0

r—0— z—0— z—0t

Since ¢g(0) = v/0 = 0, the function is continuous at x = 0. [1A]
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To show that g(z) is not smooth at x = 0, we evaluate the left and right derivatives.
We have that

{2:::, —o<zr<0
/
g@)=4 1 [1M]
4aii o 0<E<eo
Then lim,_,5- = lim, ,o2x =0
1
and lim,_,o+ ¢'(z) = lim, 0 NG which is undefined.
Thus not smooth at x = 0 because the left and right limits differ. [1A]
Y
N
3
2
1
4b| & S >x
-3 -2 -1 0 1 2 3
-1
-2
-3
W
abii g~ !is not a function because it fails the vertical line test (or not 1:1); for some values
of z, there are two possible y-values in the inverse relation. [1M]
We have that dom g; = R~ and ran g; = R*.
and that dom g» = RT™ U {0} and ran go = R™ U {0}
Then we see that g1 o g1 does not exist and g; o go does not exist.
g2 0 g1 does exist and g5 0 g9 does exist.
[IM determine which functions exist.]
aci (g2 © 91)(x) = V2% with domain (—00,0) [1M]
|

(g2 0 g2)(x) = Val/2 = z'/* with domain [0,00] [1M]
So

(9(2)) —r, —oo<zx<0
1a —
A /4 0<z<o0

[LA]

MM34 [0.19] - SAC 1 Revision IV - Workshop
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Space for Personal Notes
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Section D: Mathematica Solutions

VCE Mathematical Methods %

In[18]= -3 q[-4 (x+

out[18]= 2 - 3 g4 (6%

In[15]:= g[x ] :=-3

-4
In[24]:= Sc:lve[y
5
(f 22
out[24]= {4yl > — -
tL 5

X
In[22]:= Solve[— -3
2

out[25]= 2 - 3 @ 416X

(f 21
outl22]= {{x1--— -

Question .
Number Solutions
in[2]= F[x ] :=5Exp[x/2 - 3] +4
in[al= 1/5 (f[x] - 4)
out[3]= e72
in[s]:= 1/5F[x] -4/5 // FullSimplify
_3-)(
out[5]= e 2
-345
inf6]= F1[x ] :=e 2
in[12]:= f1[2x+ 6] // FullSimplify
out[12]= €*
1 in[14]:= F1[2 (x+ 3) ]
out[14]= &*

In[16]:= q[x_ ] := Exp[x]

6)] +2

Exp[-4 (x+6)] +2
yl-2
-3

3y
5 JJ

s yl] // Expand

= -4 (x1+6), xl] // Expand

In[25]= =3/ 5F[-8 (x+21/4)] +22/5 // FullSimplify

MM34 [0.19] - SAC 1 Revision IV - Workshop
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In[39]:=

In[40]:=

Out[40]=
In[48]:=

Out[48]=

In[50]:=

Out[50]=

In[51]:=

out[51]=

In[52]:=

In[54]:=

2 out[54]=

In[56]:=

out[56]=

In[57]:=

out[57]=

In[58]:=

out[58]=

In[59]:=

out[59]=

Q2.

ax™"2 +b
flx ]tz ——
x"2-c¢
'F[X] == ‘F[-X]
True

Apart[f[x]]
b+ac

-C —X2

a -+

f'[1]
2(a+b) 2a

(1-¢)2 1-c

2 (a+b) 2a
s

Solve[—
(1-¢)2 1-¢

=-1/.{a=1, c—>9}]
{{b=23}}

+ Confirm that the properties are satisfied=x
x"2+23

flix ] :=
x"2-9
Limit[f1[x], x> Infinity]

1

Limit[f1[x], x> 3, Direction = "FromBelow"]
-0

f1'[1]

-1

Plot[f1[x], {x, -10, 10}, PlotRange » {-10, 10}]
10

1 1 I L L 1 I 1 L L I I I L L I I
-10 -5 L 5 10

-10

f1[0]
23

9
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Q3.

d

Inf60):= a[x ] :=23**

In[63]:= Exp[ (3 x+d) Log[2]]

out[63]= 29°3%

In[65]:= Solve[a[y] == X, v, Reals]

d L ;
og

—
[E—

In[6s]:= Solve[a[c] == c & & a"'[c] == 1] // FullSimplify

+ Solve: Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solutic
1 1+Llog[Log[8]] 7,
Out[68]= J’Ic - , d-— - glLog[8]] 11
LU Logl8] Log[2] )

= Note that we dont get exact solution if we try to

brute force by using the inversex

d L
infeol= alfx ] := -3+ 081
3 3Log[2]

In[73]:= Solve[a[c] == al[c] & & a"'[c] ==al"'[c], Reals] // FullSimplify

1+Log[9Llog[2]2 = e.481... ]

outi7al= {{c (=@ 0.481.. ), d > - 11
Ll Log[2] /]
e 1:LoglLog[8]]
In[75]:= b[x_ 1 :=2 Log[2]
Log[x 1+Log[Log[8
In[76]:== b1[x ] := L] +1/3 % M
3Llog[2] Log[2]

In[94]:= af[x ] := Piecewise[{{b[x], -4 xs1/Log[8]}, {bl[x], 1/Log[8] <x<2/Log[2]}}]

in[o5]:= Plot[af[x], {x, -4, 2/ Log[2]}]
14+
12
1.0
0.8
out[95]=

0.6

04

-4 -3 -2 -1 1 2 3

MM34 [0.19] - SAC 1 Revision IV - Workshop
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out10]= {{x - 1.10317}}

in[112]:= 2/ Log[2] // N

out[112]= 2.88539

In[111]:= d[1.1031733472385987]

out[111]= -1.34255

In[97]:= bl[——————] // FullSimplify
Log[2]
1-—Log[5%23¥}
Leg[2]
out[97]=
Log[8]
[Log[64]
. . Log[2]
In[101]:= Fu1151mp11fy[ ]
Log[8]
Log[6]
out[101]z ———
Log[8]
In[104]:= d[x ] :==-x"3
g[Log[64]
Log[2]
In[110]:= NSolve[d[x]::
Log[8]

5 Reals”

MM34 [0.19] - SAC 1 Revision IV - Workshop
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In[143]:=
In[144]:=
In[145]:=

In[146]:=

Out[146]=

In[147]:=

out[147]=

4 In[148]:=

out[148]=

In[149]:=

Out[149]=

In[150]:=

Out[150]=

In[151]:=

out[151]=

Q4.

gllx ] :=x"2

g2[x ] := Vx

glx ] :=Piecewise[{{gl[x], -Infinity < x <@}, {g2[x], @ 5 x < Infinity}}]
glx]

{xz — <X <0

—
WYX O=X<o»
0 True

Plot[g[x], {x, -2, 2}]

-2 -1 1 2

FunctionRange[{gl[x], x> @}, X, y]

y>0

FunctionRange[g2[x], X, y]

y=0

glg[x]] // Simplify

X er cR&& \:"x <0&&x=0

x4 4/x cR& & x = 0&& x = 0

N ( VX eR&& /x = e) [Ix<0
True .

P1ot[PiecewiseH{x”“, x 20}, {'\/x_z, x < e}}, e], {x, -4.2, 4.2}]

-4 -2 2 4
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Section E: Casio Solutions

Question Number Solutions
Part d.
Define f(x)=5eX/2734+4
done
1
5 (f(x)-4)
X
x-3
o 2
X_
Define fl(x)=e 2
done
f1(2x+6)
2+x+6
o T
o 2
simplify (ans)
X
e
f1(2(x+3))
eX
Define q(x)=eX
1 done
=-3q(—-4(x+6))+2
_3.6_4’ (X+6) +2
simplify (ans)
-3.e~4' %244
solve ( yg—4=% , yone
-=3y B}
{yone— 5 + 5
solve ( %—3=—4 (xone+6), xone
{Xone=-_X_A}
8 14

-3/5f(-8(x+21/4))+22/5

_3‘[5.9—4-[)&%]—34_4] 22

5 5

simplify (ans)

~3.e~4x"2447
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axx”2+b

Define f(x)="_735""

f(—x)

lim (f(x))=1
x>0

X" 2-c=0|x=3
4 (f(x))=—11x=1
dx a,b,c

f(x) | {a=1, b=23,c=9}
propFrac (ans)

2
Define f(x)=2(—§"'—-gg
x“=9

& File Edit Type &

2 A&;IHQ

EERNFEEE e

done

a°x2+b
xX4=c

{a=1, b=23, c=9}

x2+23
x2—9

32

+1
x2-9

done

‘Sheet1 [Sheet2 [Sheet3 |Sheet4 [Sheet5 |

M yl1=f(x)
[Jv2:0

[Jys:
(ya:
[ly5:
[Jye6:
CyT:
[Jy8:
[(Jv9:
[Iy10:0
[Jv11:0

O oooooo

— [

-

D00 g N0 -3 0 0 C

5 -8 -7 & 5 -4 -3 -2

-1

|

Rad Real
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Define al (x)=23%+d
done
simplify (al (x))
93+x+d
solve(al (y)=x, ¥
{y= 31-1;15?2)) '%}
Define a2(x)=3l.rllé?2))—%
done
al (x)=x
!i(aux)):l
dx x,d
=In(In(2)) In(3) =In(In(2)) In(3)
{x=2 n(2) (2) 4-—nUn(2)) In(3) 4., In(2) ln(2)]
3 ’ In(2) In(2)
simplify (ans)
{x= 1 ,d_—(ln(ln(Z))+ln(3)+1) }
3-In(2) In(2)
a2(2/In(2)) Id=—(ln(ln(12n)()2-|-)ln(3)+1)
ln(ln(2))+ln(3)+1+—ln(ln(2))+ln(2)
3+In(2) 3+In(2)
simplify (ans)
In(6)+1
3+In(2)
solve (—x“3=—% , X
{x=1.103173347}
_In(6)+1
3+In(2)
—-1.342552514
f
Define gl (x)=x"2
done
Define g2(x)=vx
done
Defi _{x"Z,x(U
efine g(x)= VX, x20
4 done
g(x)
Undefined
g(g(x))
Undefined
CASIO struggles — do by hand!
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Sheet1 Sheet2 Sheet3 [Sheet4 [Sheet5 |

Myl=g(x)
[Oy2:0
[y3:0
[Jva:0
[y5:0
[ye:0
[Oy7:0
[ys:0
[Oy9:0
[y10:0
[Jy11:0
[Oy12:0
[Ov13:0
[Ov14:0
[y15:0
[y16:0

Sheet1 |Sheet2|Sheet3 Sheet4 [Sheet5 |

Myl=g(g(x))
[Oy2:0
[Jys:0
[Ova:0
[T]y5:0
[Cye:0
Oy7:0
[Jv8:0
[J¥9:0
[Tly10:0
[Oy11:0
[Oy12:0
[Oy13:0
[Ov14:0
[ly15:0
[Jyvi16:0

[—
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Section F: Tl solutions

ods %

Question Number

Solutions

d) The transform program can be used to check your transformations are

correct. In the current version, it is not yet able to find the transformations.

i)

Done

—
-

+4

o | =

Definej(x)=5- e
y X
‘hods_func\transform x),\', Y= = =0,—
5 2

P Translation -4 units along the neg. y—dir.

1—"
-
2

b -
: 1 .
» Dilation by factor of — from the x-axis
I

2
e

P Translation 6 units along the neg. x—dir.

ro | =

e

1|
» Dilation by factor of — from the y-axis
v,

-

«thods_jfunc\transform

ex,x,{ z-|-6,-3- y+2 })
+

1
» Dilation by factor of — from the y-axis

e4-x

P Reflection in the y-axis

e-4-x
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P Translation 6 units along the pos. x—dir.
e 24-4-x

» Dilation by factor of 2 from the x-axis

3. o24-4x

P Reflection in the x—axis

24-4-x

_.3. I

P Translation 2 units along the pos. y—dir.

2-3. ¢ 24-4-x
b)
- x2 Done
Define ](x)= el
x2—c
Define d/(x)=-i(f(x)) Done
dx
expand(f(x)) ac b .
2 2
x“=-c x“-¢
Define a=1 Done
Define ¢=9 Dot
i af1) -(+9)
32
solve(df(1)=—1,b) p=23
Define b=23 Done
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c,d)
methods_func \analyse(f(x),x)

P Start Point: [—°°

» End Point: [ 1]

P Maximal Domain:

x#-3 and
x#3 and

-y <®

» No x —Intercepts Found

-23
P Vertical Intercept: [0 —w

» Derivative:
(Xz
P Asymptotes: (3)
x=-3 (Vertical)
x=3 (Vertical)

y=1 (Horizontal)

-64- x

1]

9

o)

a)

ii) Note that the third argument in the inverse program specifies any point in

the domain of the function. Since the exponential

for all real numbers, we can choose 0. In general, one must take care when

choosing this point.

Define as(x)=2 3 x+d

methods_func\inverse (as (\) ,\',0)

is defined and one-to-one

Done

expand(
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iii) We find the value of d where the function a, touches the line y = x
smoothly. The point where it touches is exactly the point c.

methods_diffcalc \solve_touch (as (\’) ,Y,\*,d)

P Derivative 1: 3- ln(2)- 2d- gx

P Derivative 2: 1
P Equating functions and derivatives.

P Solutions:

3-1n(2) In(2
b)
i)
-\In{3-1In(2))+1
Define al(x)=ln—(x)-i|d= (n( n( ))+ )
3m(2) 3 In(2)
Done
( 2 ) In(6)+1
al
In(2) 3-1n(2)
i)
( 3 -(in(6)+1) ) x=1.10317
solve|-x "~ =—o——x
3-1n(2)
-1.24254

-(1.10217)>

c) The range of g is [0, o) so only the g, branch of the outer g is required
when computing the composition.

Define g 7(x)=x> Done
Define g2(x)=\x Done
g2(g7(x))x<0 .
g2(g2(0))20 1

L4
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Free 1-on-1 Support

Be Sure to Make the Most of These (Free) Services!

» Experienced Contour tutors (45 + raw scores, 99 + ATARS).
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