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Section A: SAC 1 Success

Welcome to the Byt 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

1} Y ) (]

Study Score = How much you know x How much you show
A= —— S — [

» Answer everything you know.
» Answer without mistakes.

» Time Management is key!

Analogy: Skipping Questions

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

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

Before the SAC

0 Prepare your stationery including a ruler, eraser, and your mechanical pencil lead.

0 Skim through the bound reference (if applicable).
0 Do not speak to other people and lock in.
0 TI & Mathematica Only: Check your ContourUDFS.
0 TIOnly: Check technology settings. « .ot .
CAS(0: av
Document Settings
Peal
Display Digits: IFl“:‘f 6 | » I -
Angle: | Radian | 4 |
Exponential Format: |Hulmal | 4 |
Real or Complex: |F‘e.31 I » |
Calculation Mode: |E-.3<:f | ’ |
CAS Mode: | Oon | » |
OK Cancel
Reading Time

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

Definition

0 Identify questions to skip.

everyone else. While others are stuck on a hard 1-marker question, you can do an eady 3-marker firy.

0 Identify questions to start first - You don't

Writing Time

For difficult SACs, it’s not necessarily about getting the 100%. It’s about getting bez‘b

0 Look for potential pitfalls - Units, Domain restriction of the unknown, variable and function meaning.

O ' Circle what the question is asking for in the question.

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

0 Spend the next 25% of doing the {ifficult questions)you left blank.

have to start from Q1!
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O Spend the last 25% of the time on checking your answers.

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

O Check in the order of: "

A

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

O TIONLY: Use new document™doc 4, 1|

After the SAC

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

0 Think about the big picture and improve the marks -

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 (56 Marks)

INSTRUCTION:

» Regular: 56 Marks. 10 Minutes Reading. 70 Minutes Writing.

Question 1 (11 marks)

a. Consider the function f:[0,2] = R, f(x) = x(x + 4). The graph of y = g(x) is the graph of y = f(x)
reflected in the line y = x.

i. Find the rule for y = g(x). (2 marks)

M- Jwa? ;ccﬂc] :Fw;m/ A s 3(1[— 2. 1) x+¢

L TCALI 0 mue ¢ 092]

ii. State the domain for g(x). (1 mark)

[0i]
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y = % to the graph of: (4 marks)

b. List a sequence of transformations, that does not include a reflection in the x-axis, which maps the graph of

Dilatinn by fake A fom x 1k

. § r-: y A ~-b )
xlz ~ath Tambde 6 unlt Y.

c¢. The graph of y = h(x) joins smoothly with the graph of y = g(x) at the point where x = 12.

Given h(15) = 8 and h(x) = —fob — k, find the rule<or h(x).’4 marks)

O s —
(") hO= ege a‘(xl: ey

q'(()): h'Ce2).

S

M

= (
J 30:) w(r2)
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Question 2 (17 marks)

Consider the function f such that:

f:D - R,

a. Find D, the maximal domain of f. (1 mark)

feo = -

4
V9 — x?

b. Sketch the graph of y = f(x) over its maximal domain. Label all axis intercepts and stationary points with
coordinates. Label any asymptotes with their equation. (3 marks)

24 1

|

|

i

X 11 i)

|

|
(-4, 0) i {
+ am > X

-4 -3 -2 -1 0

51

-0+

(2.50, -2.56)

(6, -V10)

(1M asvmptotes labelled. 1M intercepts labelled, 1M shape)
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c. Hence, or otherwise, find the absolute maximum value of f. (1 mark)

)
Wk

d. Consider the function g such that:
g:(—4,6] - R, gx) =—x+4

On the above axes, sketch y = g(x), including the exact coordinates of all endpoints and intercepts, and the
coordinates of the point(s) of intersection with y = f(x) correct to two decimal places. (3 marks)

e. Show that the function f(g(x)) does not exist. (1 mark)

20“'& b | ;i M&-

I J
=/8,9) & 33

f. Leth:X - R, h(x) = —vx + 4 where X is the domain of h.

i. Find the maximal domain X such that f(h(x)) exists. (1 mark)

K 6 C33) . X= S

: <
[:.. q-,S_) h(d= ~3

ii. Find the rule f(h(x)). (1 mark)

&

-—

fn= o

MM34 [0.17] SAC 1 Revision Il - Workshop ' 8
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2

g. Letp:(0,6) > R = ol 1. The graph of p can be obtained by applying the transformation T to the
graph of f, where:
T:R? - R? T(x,y) = ‘(\ P
: : Y) = (x+qmy+n)

Find the values of m, n, and q. (3 marks)

/{\\ (M- i - \;sr
M g = J 3|
. .
o 0 ° e
i /
NC "=t
g = 3 (2/‘\‘)

h. Find the coordinates of the point P on the curve with equation y = f(x) at which the tangent to f(x) is
normal to the line 3x + 7y = 18, giving your answer correct to two decimal places. (3 marks)

_-3
m= 0)

frex)= < /M)

- MT = 3'3

p:(-2-32,-2.46) |~)

Space for Personal Notes
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Question 3 (12 marks)

1 1
Let f(x) = 3e"2" for x > 0 and let g(x) = 3e2" for x < 0. Consider the piecewise-defined function:

f(x), x>0

h(x) = {g(x), x<0

1
a. Find the equation of the tangent to the graph of h at the point (1, 36_5). (2 marks)

-,F'a)z 5= !M)

= gertue W

b. Find the area of the triangular region bounded by the tangent found in part a., the positive x-axis and the

\

l L} ' b 1
) 1

"l'“”’ \ = -—2:2— &)
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A tangent to the graph of h is drawn at the point (a, h(a)), where a > 0, and a second tangent is drawn to the
graph of h at the point (b, h(b)), where b < 0.

These tangents are drawn such that they always intersect on the y-axis, and a triangle ABC is formed by the two
tangents and the x-axis as shown below. The vertex B lies on the y-axis and the vertices A and C lie on the x-axis.

Y

(6, #())

c. State the value of b in terms of a. (1 mark)

bo-aa _|A)

d. Given that the tangents intersect at the point (0, 2), find the corresponding value of a, correct to three decimal

places. (2 marks)
G | -[:(w,ak pies 1)
‘ L4

@) =2 \ on T[ /Chst0 /M.

— < = hw ()

a.—~0D
" fal-2 _ fia)

KR~Z

PO Cecl\
J‘AJ st o vre
C«YMM
MM34 [0.17] SAC 1 Revision Il - Workshop ‘11
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b are positive integers. (2 marks)

e. Find the value of a such that the angle ZABC is 120°. Give an exact answer in the form log, (%), where a and

A tangent to the graph of h is drawn at the point (a, h(a)), where a > 0, and a second tangent is drawn to the
graph of h at the point (b, (b)), where b < 0.

These tangents are drawn such that they always intersect on the y-axis, and a triangle ABC is formed by the two
tangents and the x-axis as shown below. The vertex B lies on the y-axis and the vertices 4 and C lie on the x-axis.

Af'al= — (30"

M-z
€l |—
tau 6 (_*m“»‘

o= [016 (_24? )

¢. State the value of b in terms of a. (1 mark)

(4 marks)

{wd ok A= Q

—

f. Use calculus to find the value of a that maximises the area of the triangle ABC. Also, state this maximum area.

be e 14)

A tangent to the graph of h is drawn at the point (a, h(a)). where a > 0, and a second tangent is drawn to the
graph of h at the point (b, (b)), where b < 0.

These tangents are drawn such that they always intersect on the y-axis, and a triangle ABC is formed by the two
tangents and the x-axis as shown below. The vertex B lies on the y-axis and the vertices A and C lie on the x-axis.

Mal= 2- -5-)@%4-)*(7':*)

) Tco. 2)

Aal= O

xXet= 2t Q

c. State the value of b in terms of a. (1 mark)

e e (4)

)
>
»

pr-N

>

||
oS

ﬁeln I) Feed &;of* o-F

A=

‘I:__ ,

Space for Personal Notes
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Question 4 (16 marks)

A function C(t) models the temperature (in degrees Celsius) of a drink inside a smart cup t minutes after being
placed in a room. Initially, the drink is 5°C, so C(0) = 5.
—————

—_—

If the drink’s temperature reaches 15°C, (i.e. C(t) = 15), the cup’s smart cooling feature activates, this feature
cools the drink at a constant rate over the next 5 minutes, until the drink returns to its original temperature, 5°C,
and the cooling stops.

The room has a highly unpredictable and faulty air conditioning system, so the temperature of the drink is
modelled by: © 8

C(t) :at —10)3(b — t) + 6, where t > nd a, b are real constants.

. 000,

2 g
i. Show that b = 8. (2 mar
—_—

Cooy = 8—515(—10)3.((,4)4-6 =S {

—j000-b = —§O0O, il
6—. 8‘. L (8

ii. When a = 0, calculate the time taken, in minutes, for the temperature to reach 10°C. (2 marks)

Ckl= 6+ 35({-8')-_- 10 IM)

1= % wen, (fr)

iii. When a = 2, calculate the total time after the drink is placed in the room until the temperature returns to
its original value. Give your answer correct to one decimal place. (2 marks)

Cle) = S .

<= G/ 'l!~50k 3

MM34 [0.17] SAC 1 Revision Il - Workshop ‘1 3
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W

b. e o .

i. State, ge@@s@a, the possible value(s) of t for which (t, C(t)) is a stationary point of the function C (t).
(2 marks)

Cltel=o

£ _© Sti2q
¢ ——
a ., 2a

@t < (YR
0 Scheol AG  arest fm‘H—‘: Pos U her' >
ii. For what Vah@f a, a € [0, 7], does C(t) have no stationary points? Give your answers correct to three
decimal places where appropriate. (1 mark)

a=ad 1),

(o s ke gy e

N . . .
iii. For what value(s) of a, a € [0, 7], does C(t) have one stationary point? Give your answers correct to three

decimal places. (2 marksF——v
@36 2), Muke [ b y¢Z€S]
(6 1) beln ofesbey poind =P

e Ha e | cI=¢€ alwtzs m ye [3,65)
o _ $tlay sécﬁgg]sw.} ooy £2 € 219
a= S/¢ = D<a<ooly o 228

iv. What is the maximum number of stationary points C(t) can have? (1 mark)

2. |4)

MM34 [0.17] SAC 1 Revision Il - Workshop ‘14
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- N

d. a is restricted to being a positive integer.

i.

. gﬁ@f that will cause the smart cup to activate the cooling feature? (1 mark)

ii.

i. What is the maximum temperature that the drink achieves when a = 6? Give your answer correct to one
decimal place. (1 mark)

10-§ °C

ii. When a = 6, at what time is this maximum temperature reached? Give your answer in minutes, correct to
one decimal place. (1 mark)

6.4 min.

“pavfe  whle #.°
O Tial & Grov.

What is the |

hfalb (S -
{ C(%ﬁ) 2 Sfuae OIS A

120:a2+21600- a2+238000-ass625) | {
T sova ~y(a)| [ r { \
Done [ 4 N
w_ _azg [A) L Stla
8.13574 =< ¢ o -
14.4327 u

20.0126

The cup’s smart cooling feature malfunctions, and instead only starts working once the drinks temperature

starts to decrease. Thus, the function C(t) is now valid for t > 0 and while it i€ Wmdecreasing. The drink
1s still cooled down to 5°C in 5 minutes.

answer in °C / minute correct to one decimal place. (1 mark)  n S- '

[

Using your answer to part d.i., at what rate does the smart cup cooling featge ﬁw&rink&our
20 . 2oL

-

£
L= )

90.9/ — .
= = 3.0%/min

—

(s of a Iu‘e 70 30 C/Mé‘l_/,

MM34 [0.17] SAC 1 Revision Il - Workshop ‘1 5
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Question Number

Solutions

[0,12]. (1A)
i)

Reflecting in ¥y = x gives us the inverse function. So solve f(y) = =

-2+ T+ 4. (IM).

Consider the range of ¢ which is the domain of f in order to choose the right option.
i) g(z) = -2+ vz +4. (1A)

= Y=

b)
e A dilation by factor A from the r-axis.
e A reflection in the y-axis.
1 e A translation b units to the right
e A translation Ak units down.
(1A for each correct transformation).
9]
. A ,
h'f,.l'] =0 and y’l:.l":l = = . |l.\[|
; (z — b)* o 2vr+4
Must solve the system of equations
¢ (12) = h'(12) and g¢(12) = h(12) and h(15) =8
(1M for the system of equations)
32 76 8 . s
A= .)_.-b = — and k = ——. (1A for these values). So
A ) S ]
, (xr—16) . ..
h(x) = ——— (1A)
) or — 70
r e (-3,3). (1A)
a)
2

MM34 [0.17] SAC 1 Revision Il - Workshop
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b)

|

<)

d) shape)

e)

(1M asymptotes labelled, 1M intercepts labelled, 1M shape)

4 \
-3 (1A)

(1M endpoints labelled and correct circles, 1M intersections and axis intercepts, 1M
ran g = [—\.-"‘E. 0) &€ (—3.,3). Thus f(g(x)) does not exist. (1A)

f)

F T4 RY {1A)
i) X =[-4,5). (1A)

(1A)

f(h(z)) = ————.
H Vo —T

ii)

p is obtained from f by

_— 1, .
A dilation by factor 5 from the r-axis.

.
. A reflection in the z-axis.

e A translation 3 units to the right.

e A dilation 1 unit down.
(1M for any reasonable working out attempt)

Thus, g =3, m = = and n = —1. (1M for one correct value, 1A all correct)

g)

MM34 [0.17] SAC 1 Revision Il - Workshop
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3
The line has gradient ——. So our tangent line must have ﬂl.\dwut —. (1M)
_'1
We then solve f'(x) = —; = = —2.519. (1M)
h) Thus the coordinates are P(-2.52, -2.46). (1A)
e 3 _.m
f(z)=—=e*% s0 f'(1) = ———=. (1M)
' 2 2\
The tangent line is then y = “)— (1A)
a) ik
2T (14)
4\,

b)

0 b= —a. (1A)
. 3, oD ran e
The tangent at = = a has y-intercept 31_'.2 +a)e” %=, (1M)

3 o
3 Thus we solve 5(2 +a)e™ %< = 2,
d) @~ 2.378. (1A)

T ) ' .
The tangent at * = a must make an angle of 3 with the negative direction of the
)
x-axis. (1M).
Thus we solve f'(x) = t;m(_;_'_)_
)

D)T
x = log, (;) (1A)
e) 4

The tangent at x = a has x-intercept x = 2 + a. Thus the triangle has base 2(2 + a).
(1M)

The triangle has area given by A = l) 2(2+a) x j( 2+ a)e4/2, (1IM)
2 o4 2
f) We now maximise A and get max area of — when a = 2. (1A each).
e
a)
y . b ) . o
) C(0) =6— T 5 = b=28. (IM for finding C(0), 1A)
| S
4

1
When a =0, C(t) = 6+ £(t —8) (1M).

i) Solve C(t) = 10 to get £ = 40. (1A)

MM34 [0.17] SAC 1 Revision Il - Workshop ‘1 8
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)

)

i)

d)

i)

i)

i) Solve C(t) =5 == ¢ = 011.553. Thus 11.6 minutes. (1A)

b)
We solve C'(1) = (.
5+ 12¢
t= and f = ,-t‘ -1 (1A each)
i) a 2a '

imu<ugum«mnrﬂ2auA)

iv)

~a=38. (1A)

(t —8)(t —5)°

When a = 2 we get C(f) = 6 —
o 1000

. (1M)

)&= 0. (1A)

: : 10, .
The stationary point at £ = — is always valid.

[
) 10 54 12a 5 ,
One stationary point if — = = a = —. (1M)
a 2a 4 -
) . L 5+ 12a .
The second stationary point is only valid if 5 < C 3 < 15.
Z

2 stationary points. (1A).

10.6. (1A)

6.4. (1A)

Using a = 8, we get a maximum value of 20.01.

20.01 — 15 |
T Y 3.0°C/minute. (1A)
)

Thus cools at

Space for Personal Notes

MM34 [0.17] SAC 1 Revision |l -
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Section D: Tech-Active Solutions - Mathematica

Question .
Number Solutions
a.
fIx_] :=x (x+4)
Solve[f[y] =X, y]
{{y»-2-+Varx}, {y>-2+Varx}}
FunctionRange[{f[x], @ < x <2}, X, y]
v @=<y=<12
glx_]:=-2+Y4+Xx
(xdom g = [0,12] %)
' b
1
q[x_] :=-—
t[x_] :=- -k
x-b
Axq[-(x-b)] -k=t[x] // FullSimplify
True
C.
h[X_] HESE -k
x-b
g'[x]
1
2+/a+x

MM34 [0.17] SAC 1 Revision Il - Workshop

C




(S4ONTOUREDUCATION

VCE Methods % Questions? Message +61 440 138 726

n[136]:=
h'[x]

A
(-b+x)2

g'[12]

1

8

A

(12 -b)?

A
(12 - b)?2

h'[12]

A
(12 - b)?

h[15]

Solve[g'[12]

32
25

{{as ot muko o}

==h'[12] && g[12] == h[12] && h[15] == 8]

76 8

A 32 76 8
- —k/.{A—»—,b—»—,k—»——}//FullSimplify
x-b 25 5 5
out[142]=
8 (-16 + x)
_76 +5x
d
2
143]:=
a4
FIx_] iz - ————
V9 -xn2

MM34 [0.17] SAC 1 Revision Il - Workshop
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n[144]:=
FunctionDomain[f[x], X]

Out[144]=
-3<x<3

Plot [f[x], (X, -4, 4}]

-4 -2

Solve[f ' [x] == 0]

{{x—0}}

fle]

4

3

fle]

w |

glx_] := —‘\]x+4

MM34 [0.17] SAC 1 Revision Il - Workshop
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n[150]:=

plot[{f[x]) g[X]}, {X, '4: 6}]

T B I S T
-4 -2 3 2 4 6

b

/———:

=2l

af

-4l

sf

Solve[f[x] ==g[x] & y = f[x]] // N

{{x->-1.56155, y > -1.56155}, {X - 2.56155, y - -2.56155} }

FunctionRange[{g[x], -4<x <4}, X, y]

242 =<y<e

Reduce[-3 < g[x] < 3, x]

-4=<x<5
flglx]]
4
5-x
2
p[x_] i=——— -1
X (6 - x)

MM34 [0.17] SAC 1 Revision Il - Workshop ‘23
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n[1

out[160]=

n[156]:=

-1/2%f[x-3] -1==p[x] // FullSimplify

out[156]=

True
n[157]:=
m=-3/7
out[157]=
3
7
158]:=
mtan = -1/m
t[158]=
7
3

Solve[f'[x] ==mtan & y == f[x], Reals] // N

{{X—>-2.51949, y > -2.45619} }

60]:=

TangentLine[f[x], X, -2.5194944158496226" ]

3.42264 +2.33333 x

18 -3x
Plot [{f[x] , 3.422635033206351" + 2.3333333333333357" X,

7}’

{x, -4, 4}, PlotRange » {-4, 4}, AspectRatio» 1]

MM34 [0.17] SAC 1 Revision Il - Workshop
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Q3.

flx_] :=3Exp[-1/2Xx]
glx_] :=3Exp[1/2X]
f'[x]

3
-x/2
_ex/

MM34 [0.17] SAC 1 Revision Il - Workshop
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7 fl1]

{{x=3}}

‘
N w

3

Ve

TangentLine[f[x], x, 1] // FullSimplify

3 (-3+Xx)
2 e
3 (-3+X)
t[x_] iz -——
2 e

t[oe]

9
2 e

Solve[t[x] =0, X]

3x1/2xt[0]

27

4 e

TangentLine[f[x], x, a] /. x> ©

(2+a) e—a/Z

TangentLine[g[x], x, b] /. x> ©

(-2 +b) €2

Nl w

MM34 [0.17] SAC 1 Revision Il - Workshop
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H
Nl w

(2+a) e

3

Tan[5Pi /6]

True

Solve [f ' [X]

True

(2+a)

”
N w

{{x=>2+a}}

(* Triangle

3 b/2
-— (-2+b) €””? /. b -a// FullSimplify
2

a/2

Solve[— (2+a)e*? =288 a>0, a] // N
2

{{a—2.37767}}

{{x—>-2Log[2] +3Log[3]}}

-2Log[2] +3 Log[3] == Log[27 /4]

(* y coord of Bx)
TangentLine[f[x], x, a] /. x> ©

e—a/Z

Solve [TangentLine[f[x], X, a] =0, X]

== Tan [-Pi / 6]

== Tan[-Pi/6], X, Reals]

basex)
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2(2+a)

8.82911

2 (2+a)
-a/2

3
rlfa_]:=1/2%x2(2+a)*x— (2+a) e
2

rla]

Solve[r'[a] == 0, a]

{({a—=-2}, {a=2}}

r[2]

Maximize[{r[a], a 20}, a]

{2—4, {a—>2}}

e

Q4.

c[t_]:=1/8000 (axt-10)~3 (b-t) +6
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{{b—>8}}

' {{t—40}}

{({t>0.}, {t->11.5533}}

(e 2, (2220, (22 2220

cre]
b
6 - —
8

Solve[c[@] =5, b]

c[t_]:=1/8000 (axt-10)~3 (8-t) +6

c[t] /.a-»©

1
6+— (-8+1)
8

Solve[(c[t] /.a—®) =10, t]

(c[t] /.a=-2) //FullSimplify

(-8+1t) (-5+1t)°3
6 —

1000

Solve[(c[t] /.a—>»2) =5, t, Reals] //N

c'[t] // Factor

(-1e+at)? (-5-12a+2at)

4000

Solve[c'[t] == 0, t]

10 10 5+12a

Reduce[5 < c[10/a] <15, a]

True
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()

c[1l0/a]
6
c''[10/ a]
%]

5+12a

Reduce[Ssc[ ] <15, a]

2a

5 .
a=-— || “©e.0140... ca< ‘©7.12..
12

5+12a

Solve [c[ ] == 15, a, Reals]

2a

{{a» "©e.0140... }, {a> "‘©7.12. }}

5+12a

Solve [c[ ] =0, a, Reals]

2a

{{a»"©-3.04.}, {a> "© -0.0237... }}

Solve| — ==
a 2a

10 5+12a
, a]

(* No stationary points if a=0,
one stationary point if ©<a<0©.0140 OR a=1.250,
two stationary points if 0.014<a<7 and a#1.250x)

c[5+212a] /.a>6//N
a

10.5816

Maximize[c[t] /.a->6, t] //N

({10.5816, {t - 6.41667}}

MM34 [0.17] SAC 1 Revision Il - Workshop ‘30




@ONTOUREDUCA‘“ON VCE Methods % Questions? Message +61 440 138 726

5+12a

/.a=»6//N
2a

6.41667

5+12a

Solve [c[ ] == 15, a, Reals]

2a
{{a> "e.0140.. }, {a "0 7.22. }}
(*a=8%)

c[t] /.a-»8

(8-t) (-10+8t)°
6 +

8000

ClearAll[m]

(8-t) (-10+81)3
+
8000

m[t_ ] :=6

Solve[m[t] == 15, t, Reals]

{{t->"©04a.77.}, {t->"©7.39...}}

Solve[m'[t] =0 && y::m[t]] //N

({t->1.25,y—>6.}, {t—>6.3125, y > 208.0126} }

20.0126044921875 -5

5

3.00252
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Section E: Tech-Active Solutions - Casio

Qﬁ Solutions
Define f(x)=x*(x+4)
done
solve (f(y)=x,¥
{y=—Vx+4-2, y=Vx+4-2}
fmin(f(x),x, 0, 2)
1a {MinValue=0, x=0}
fmax (f(x), x, 0, 2)
{MaxValue=12, x=2}
Define g(x)=-2+V 4+x
done
Define q(x)=1/x
done
1b Define t(X)=_XATb‘k
done
judge (t (x)=A%q(—(x-b))-k
TRUE
Define h(x)=-—2-—k
done
i(g(x))
1
2:Vx+4
i(h(x) )
A
(x-b)2
4 (gx)) 1x=12
dx
1c 1
8
A
(12-b) 2
A
(b-12)2
i(h(x)) |x=12
A
(b-12)2
h(15)
—k+b_’c‘?
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8(12)=h(12)
h(15)=8

32 76

25’7 &7

simplify (ans)

d —d -
dX(g(x)) dx(h(X)) |x=12

h(x) | {A=— b=t8 =

A,b,k

8

(4=32 p=76 1 8]

_ﬁs _?s

4
-32 .8

25-[){—7:5—6 5

8.(x-16)
5+x-76

. -4
define f(x)=—F—=

efine f(x) 9—x"2
2a

solve (¥ 9-x~2>0,x

done

{—3<x<3}

SNeetT [Sheet2 [Sheetd [Sheetd [Sheets |

Myl=f(x)
[ Jy2:0

[J¥3:
[(ya:
_ly5:
[Jv6:
[ly7:
[ ]v8:
[]v9:
[ ]y10:0

OO0 o0ooOooOooo

2b

AL
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solve (-4 (f(x)) =0, x
dx

{x=0}
2¢ £(0)
_4
3
Sheet1 [Sheet2 [Sheet3 |Sheet4 [Sheet5 |
Myl=f(x) ] 4
}’2=8(X) ]
[]v¥3:0
[(lya:0
[ ly5:0
[]y6:0
[Jy7:0
[Jv8:0
[]y9:0
_ ly10:0
2d
b
ol
¥
L
fmin(g(x), x, -4, 4)
{MinValue=-2+v2, x=4}
Ze fmax (g(x), x, -4, 4)
{MaxValue=0, x=—4}
n
solve (—3<g(x)<3,x
{—-4<x<5}
2f f(g(x))
-4
V—x+5
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. 2
Define p(x)—m 1
done
2g 1
judge(T*f(x—S)—1=p(x)
TRUE
-3/7m
_3
7
-1 /m>mtan
7
3
li(f(x) ) =mtan
dx
y=f (x) X, ¥
{x=-2.519494416, y=—-2. 45618527}
tanline(f(x), x,-2.519494416)
2.333333334-x+3.422635036
Sheet1 [Sheet2 |Sheet3 [Sheet4 [Sheet5 |
M y1=f(x) -
2h [ v2=2. 333333334-x+3. 422635036 -
3"8=% [ ]
[Jya:0
[Tly5:0
[Jve:0
[Jy7:0
[v8:0
[Jv9:0
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Define f(x)=3%e1/2%x
done
Define g(x)=3xel/2*¥X
done
Lo
. S
~3-e 2
2
S (EG0) Ix=1
3a —309_%
2
f(1)
_1
3ee 2
tanline (f (x), x, 1)
_1 _1
—3exee 2 Qe 2
3 xze +9 e2
simplify (ans)
_1
—3+(x—3)-e 2
2
1
Define t(x)=—3.(x—§).e 2
done
t(0)
_1
g.e 2
3b 2
solve (t(x)=0, x
{x=3}
3x1/2%t(0)
_1
27-¢ 2
4
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tanline (f (x), x,a) | x=0

- -a
- * 2 a5
3 a; +3+e 2
tanline(g(x), x, b) | x=0
L
—3-b2-e +3-0 2
3¢ ans|b=-a
A -a
* * 2 a
8 aze +3+e 2
simplify (ans)
~a
3+(at+2) e 2
2
~a
3e(at2)-e 2 _
3d solve ( 2 =2|a>0,a
{a=2.377668332}
solve (-9 (£ (x) ) =tan (-7/6) , x
dx
3e {x=3+In(3)-2+In(2) }
judge (3+In(3)-2-In(2)=In(27/4)
TRUE
tanline (f (x), x,a) |x=0
2 -a
oo 2 -
3 aze +3+e 2
solve (tanline (f (x), x,a)=0, x
{x=a+2}
2% (a+2)
2+(a+2)
-a
5 ~a
3f Define r(a)=1/2%2+(a+2)*(322 " 43.0 2 )
done
r(a)
s —a
- * 2 5
(a+2)°[3 20 " 13 2
simplify (ans)

3-(a+2) 2.0 2
2
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d
da(r(a)ﬂ

—a

—(3°a2—12)°e??
4

simplify (ans)
~a
—3°(a2—4)°e 2

4
&ﬂve(iL(r(a))=0,a
da
{a=-2,a=2}
r{2)
24+e~1
r{2)

8.829106588
fmax(r(a),a, 0, %)

{MaxValue=2 4ee”1 ,a=2 }

Define c(t)=1/8000%(a%t—10) ~3%(b—-t)+6

done
c(0)
-b
3 +6
solve(c(0)=5,b
{b=8}
Define c(t)=1/8000%(axt—10) 3% (8—t)+6
done
c(t) |a=0
4a t—8
g *b
solve(%w:m, ¢
{t=40}

c(t) |a=2

—(t-8)+(2:t-10)3
8000

+6

—(t=8)+(2:t-10) 3
solve( 3000

+6=5,1
{t=0, t=11.55326254}
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d
fact e t
ac or(dt (c(t))
~(a-t=10) % (2-a-t—12+a=5)
4000
d
lve(— t))=0,t
sove(dt(c( ))
-9 _ﬂ}
{t—2.a+6,t— m
solve(550(1a—0)515,a
4b TRUE
10
c( a )
6
d2 _10
12 (c(t)) |t= a
* * 3 * 2
-[120-a2 10-(12 aa+45 a )+450.a
2000
simplify (ans)
0
solve(5<c(i+6)<15 a
7t 2-a -
{a=-0.4166666667,0.0140029947<a<7.1190481073}
5 —
solve(c(m+6)—15,a
{a=0.0140029947,a=7.1190481073}
3] —
solve(c(m+6)—0,a
{a=-3.035430345,a=-0.02368601681}
10_5
Ac solve(?— 22 +6,a
-5
{a‘4}
c(2+6) |a=6
10.58159766
fmax(c(t) |a=6,t)
{MaxValue=10.58159766,t=6. 416666667}
ﬂ+6|a=6
6.416666667
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4d

dee(c(§§5+6)=l5,a
{a=0.0140029947,a=7.119048107}

c(t) |a=8
—(t-8)-(8-t-10)3
8000 N
3
. _=(t—8)-(8-t—10)° |
define m(t)= 3000 +6
done

d =
|dt(nut)) 0

y=m(t) t,y

{{y=6,t=1.25}, {y=20.01260449, t=6.3125}}

20.01260449-5
5

3.002520898

Space for Personal Notes
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Section F: Tech-Active Solutions - TI

Question Number Solutions

a)
i) Note: The inverse program requires a point to be specified so an appropriate
inverse can be chosen. Here, we can choose 2 as a point in our domain.

Define f{x)=x- (x+4) Done
methods_funcinverse(f(x) x,2)

Jx+a -2

Done

ii) The domain for g is the range of f. The function f is increasing so the range
can be found by evaluating the endpoints.

A0) 0
. A2) 12

Q)
Method 1: (Non-UDFs)
Define g(x)=,fx+4 -2 YT
4 Done
Define h(x)=——k
x=b
Define dg(x)=i(g(x)) Done
dx
Define dlz(x)=i(h(x)) Done
dx
solve(g(12)=h(12) and dg(12)=dh(12) and A(15)=8,a,b,K)
32 76 -8
a=— and b=— and k=
5
A hlx)la= 2 and b= . and /\—-8 8___ 32
2 5 5 5 5-(5-x-76)
a factor(é—L) 8- (x—16)
5 5-(5-x-76) 5 x—76
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Method 2: (UDFs) Not recommended for questions with more than 2

parameters.
Define g(x)= x+4 -2 Done

-a Done
Define h(x)=——k

x=b
Reduce to two parameters by solving for k and redefine the function.
solve(n(15)=8,k) a8 (b-15)
b—15
a a8 (b—15) Done

Define h(x)= =
x=b b—15

Use the solve_smooth UDF
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methods_diffcalc\solve_smooth (g(x),h (x),x, { a,b } 12)
» Left Derivative: !
2 [x+4
» Right Derivative: =
(x=)?
["Atx=12:" "Left Func." "Right Func."
Vale:" , -(3-a-8- (b-15)- (b-12))
(b-15)- (b-12)
. 1 a
"Gradient: " =
| 8 (b-12)?
» Solutions:
32 76
a=— and b=—
5
Done
32 Done
Define a=—
76 Done
Define b=—
5
A factor(h(x)) 8- (x—16)
5-x=76
a)
-4 D
Define /(x)=— one
2
9—x
2
domain(f(x),r) -3<x<3
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b)
methods_func \analyse(f(x),x)

b Start Point: [- 0]

» End Point: [°° 0]

P Maximal Domain: -3<x<3
P No x -Intercepts Found

_4}
o —
3

P Vertical Intercept:

P Derivative:

D

[o-<?)

P Asymptotes: (3)

x=-3 (Vertical)

x=3 (Vertical)

y=0 (Horizontal)
» No Inflection Points Found
P Stationary Point:

-4
[0 —‘ (Local max.)
2
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d)

methods_func \analysed(g(x),x,-tl,é)

methods_func \intersect(/‘(x),g(x),r)

f) The lower bound of the range of h is already contained in the domain of f. It
remains to bound the upper bound of the range of h to be no more than 3.

Define h(x)=g(x) Done

solve(}z (x)=-3,x) x=5

A r(}z (r)) -4
5-x

P Start Point: [-4 0]

» End Point: [6 -\/E]

P Maximal Domain: -4=x=<6

P x —Intercept: [-4 0]

P Vertical Intercept: [0 -2]
-1

2 fx+4

P No Inflection Points Found

P Derivative:

» No Stationary Points Found

P Intersection Points: (2.)
[-1.56155 -1.56155]
(2.56155 -2.56155]
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g) Use the transform program to check transformations.

—

=1
<thods_func\transform %(x) ,x,{x+3,—- y-1 }
2

P Translation 2 units along the pos. x—dir.
ot

J-x- (x-6)

» Dilation by factor of — from the x-axis
2

—

-2

—

J-x- (x-6)

P Reflection in the x—axis

2

—

J=x- (x-6)

P Translation -1 unitalong the neg. y—dir.
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methods_diffcalc\solve _gradG(x),x,—

7

2
-

P Maximal Domain: -2<x<3

_4.x

P Derivative:

» Found point with gradient—:
2

g

[-2.51949 -2.45619]
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a)

methods_diffcalc \tangent_line (/‘(t) 5 1)

x4

3.0 2
-

P Derivative:

to |

-1
.—3- 2

P Gradient:

to |

P Passes Through: [1 3-e ©
P x —Intercept: [3 0]

P Vertical Intercept: |0

» Tangent Line:
-1 o |
9-e 2 3e?.x

2 2
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b)

e)

solve (df(x) =tan

-1 -1
2 2
1 9-e” 27-e ©
2 2 4
d)
tangentLine(f(x),Y,a)
-a -a
2 2
3 (a+2)- e ° 3e “-x
& 2
-a
2
3-\a+2)-e ©
A solve ( ) =2,a|la>0

Define d](x)=i(f(x))

2

<
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f)

methods_diffcalc \tangent_line (f(r) ,t,a)

-X
2

- ¢
. . -
P Derivative:
2
-a
-3- 2

P Gradient:

o |

P Passes Through: |a

P x -Intercept: [a+2 0]

P Vertical Intercept:

P Tangent Line:

-a

2

3 (@+2)-e ¢ 3

2

3 (a+

2

-a
y.
3-e “©
-a
9
3 (a+2)- e -
0
.
-a
2
e .« X
2
-a Done
.
2)-e *

Define t(a)=(a+ )

—

2

MM34 [0.17] SAC 1 Revision Il - Workshop

G




@ONTOUREDUCA‘“ON VCE Methods % Questions? Message +61 440 138 726

methods_func \analyse(t(a),a)

P Start Point: [-°° °°]
» End Point: [°° 0]

» a-Intercept: [-2 0]

P Vertical Intercept: [0 6]

» Derivative:

=

-3- (a-2)- (a+2)- e 2

4

P Stationary Points: (2)

[-2 0] (Local min.)

[2 24- e_l] (Local max.)

P Maximal Domain: -®<g<®
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a)
i)
Define c(t)= . (a- t—10)3- (b—t)+6
8000
Done
c(O) 6—2
8
solve(c(0)=5,5) b=8
i)
Define b=8 Done
solve (c (t) = 10,t)|a =0 =40
A i)
solve(c(t)=5,t)|a=2 t=0or¢=11.5533
it;)
Define a’c(t)=i(c(t)) Pone
dt
solve(dc(t)=0,t) _ 12 ath or t=1—0
2 a a
i)
( 12+ g+5 ) -5
solve <0,a —_<a<0
2-a 12
( 10 12-a+5 ) 5
solve = a a=—
a 2-a 4
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Q)

i)
methods_func \analyse(c(t),t)
P Start Point: [-°° -°°]
» End Point: [°° -°°]
P Maximal Domain: -®<f<®
P ¢ —Intercepts: (2.)
[-1.22174 0.],[8.65197 0.]
P Vertical Intercept: [0. S.]
P Derivative:
-0.108- £>+1.053- £2-2.61- +1.925
P Stationary Points: (2.)
[1.66667 6.] (Inflection)
[6.41667 10.5816] (Local max.)

d)
i)

DelVar a Done

1 (12-a+5) "
solve|¢c|=——]=15,a
VAN 2*a

a=0.014002 or @=7.11905
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i
methods_func \ana[yse(c(t),t)

p Start Point: [-°° -°°]

» End Point: [°° -°°]

P Maximal Domain: -®<f<®

P ¢ —Intercepts: (2.)

[-0.938915 0.],[8.27089 o0.]
P Vertical Intercept: [0. 5.]

P Derivative:

-0.256+ £°+2.256- t2—4.44- t+2.525
P Stationary Points: (2.)

[1.25 6.] (Inflection)

[6.3125 20.0126] (Local max.)

20.0126-5 3.00252
S

Space for Personal Notes
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