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Section A: SAC 1 Success

Welcome to the fifth SAC 1 workshop!

Context: SAC 1 Workshops

» SAC 1-50% of SACs, 20% of the study score.
P 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 BErmiioh

Study Score = How much you know x How much you show
T N

» Answer everything you know.

2 peepks
» 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

hs

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

» Who would you fight first?
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SAC Proficiency List Definition

Before the SAC

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

O Skim through the bound reference (if applicable).
OO0 Do not speak to other people and lock in.
O TI & Mathematica Only: Check your Contour UDFS.
O TIOnly: Check technology settings.
Document Settings
Display Digits: |Fl_u,3t € | » | -
Angle: [ Radian | 4 |
Exponential Format: |l1wr||‘|‘|al I 4 |
Real or Complex: | Real | 4 |
Calculation Mode: |E..3‘;r | » |
CAS Mode: | On [
OK | Cancel
Reading Time
O 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. ot 5).
O Identify questions to skip. /M‘ sl

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

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

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

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.

O Spend the next 25% of doing the difficult questions you left blank.
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O Spend the last 25% of the time on checking your answers.
O Check your answer by reading the question again and see if you answered the question.
O Check in the order of:
Domino effect (check a, b, ¢ first) > Questions with high marks (3+) > Hard Questions
OO0 TIONLY: Use new document - doc 4, 1.
After the SAC
O Think about how each mark loss can be prevented using this proficiency list.
O Think about the big picture and improve the marks -

Instead of spending 10 minutes on10¢) (1 mark), | should have checked5a) (3 marks)

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

INSTRUCTION:

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

Question 1 (9 marks)

Zack Mewton is conducting an experimental synthesis in pursuit of the Philosopher’s Stone - a theoretical
substance capable of catalysing the transmutation of lead into gold. The reaction chamber begins at a temperature

of 24°C and is heated at a controlled rate of 2°C per minute using a calibrated thermal source.

t=0, T=2¢ m=a

i. Derive an equation for the temperature T, in °C, t minutes after the heat source is activated. (1 mark)

/= AL+ 24

ii. The initial reagent — a purified suspension of metallic salts — must be added when the temperature
reaches 32°C. After how many minutes should this be done? (1 mark)

[= 22
2= 7 2%
=&, =%

/

% L punites  pates

32°%c
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The addition of the metallic salts induces a non-linear thermal fluctuation. The resulting temperature of the
system is given by: be) = 24+2¢

T,(t) = T(t) + R(t), where R(t) = 8 — 2e*t~8

Perform three iterations of Newton’s method with t, = 3 to find an approximate solution to the equation
T1(t) = 0. Give your answer correct to three decimal places. (2 marks)

_ 4 - 7, (%)
Py n
, Nty ‘Tllétﬂ)
" Mg "f(tn)"
-71.1963000663 - ¢, = 2.¢36
2.8362494859 | -10.0485357204 -
275154570989 -2.91712313471 - b, = 2-752
273327725134 -0.105336308605 -
— i tp = Z2-75%5

ii. To stabilise the system, Zack introduces a compensating agent with inverse behaviour.

Determine the equation of the inverse function R™1(t). (2 marks)

4t-&

)/: &-2¢ SN Llud.—-& = (n(\‘&::%)
5‘4/&,47 td,l A* t .a, = ..LC}”/'U\A-(;)
i‘= g"pfee%‘p& \

ealv«&__ -8 / ‘ﬁ—‘—-%:lf\(}:ic)f&

é‘fg= % / ,/Qf//,?f",) = —/ /n )+7
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C.

For precision calibration, the reaction is transferred to a digitally stabilised platform. However, this platform

introduces time-dependent perturbations in temperature, described by: Cz /'9)
C(x)=-3x2+12x -5 //.\
where x is the time in minutes since the stabiliser was engaged. mew—> 78S .7-04

i. Determine the largest value of a such that the domain restriction [0, a] allows C(x) to €ss an inverse.
(1 mark) CPDj

Clx) = —3(x2+7
7.7 [2, 7)

{ a=2

ii. Find the expression for the inverse function C~1(x) over the restricted domain [0, a]. (2 marks)

let ,\12 —2G&-2 ]

) _
Swep % L 0 y= 2% [Z
l a ( d N °
7(.‘—%—2%4—-2\2*7_
L,d.;)l—_ =1 Kore C-/ = fm = [o’, 27

5N
S = RN A = =

g

Space for Personal Notes
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Question 2 (22 marks) Kt
L, : a -—éz_ - C%)
Consider the lines L, and L, defined by the equations: 2
La: Y= ke

Lyt kx—6y =k+2mandLy:x+ (k+ 5y =2,

where k and m are real constants.

a. State the value of k if one of the lines is a vertical mi/ L=«

,K:."'S-\

b. Find the value(s) of k and m if:

i. The lines L, and L, have a unique point of intersection. (3 marks) X
0 puedieah

<
J A

A (

£ —/ - -2, -
A E£S L TR

FLE+S) F =6

{ [ h’
2 / re IR ‘ f’z/—g_{
L +Sk+6 £oO

(kt2) (E+3) Zo / | MEMR.

ii. The equations defining L, and L, have no solution. (2 marks) L,
c . L
ot O/wléed 0/714‘: e lro // ”

- 7 / /
£ _ =/ - (Et2uw)
6 ” s
n’ lk = ——2/ - 3 )

2 #-3

-3
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:l-—L...J—2

Lo .
=2~ a Egn ¥ h‘}'s

iii. The equations defining L, and L, have an infinite number of solutions. (1 mark)

(ane. predse Spe e e A
—_—— / <
== -Z Mm=-/ "%
(i L==2 £ =-3 (
c. Find the value(s) of k and m if: \ M=/ { = ’3/?_

i. The lines L; and L, are perpendicular to each other. (2 marks)

£, =L _ _y ~SE 22
O &S >
( ( f=-6 ; \ 4
/;.[{VG-C) - M EIR N\

} | / S~ ‘L
= bE+ 30

ii. The acute angle between L, and L, is equal to 50°. Give your answer(s) correct to three decimal places.

(2 marks)
tanlo) = | M, W, |
//-PM;'“ZI
I
7’&4/5@"/) = | é’v'?é)
/ /”5?553

v ER -#.91% , 5.955

MEIR MEIR
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d. The lines L, and L, intersect at the point (5, —3).

i. Find the value of k and the value of m. (2 marks)

s i (S,-3) ah bt

L,-’ SE+UE = Lizun F] Sol ,)[gr k% wes

Ly : 55— 3(k+sD=2 j LT 2 )
~ 7
/ m= / /
Cef3 Axyfe o 2

ii. Find the equation of the line tha he acute angle made between L; and L, when they intersect at
(5,=3). Give your answer in the form y = mx + ¢ where m and c are given correct to four decimal

places. (3 marks) / t=-%
L2 M=/ s _
\_r b 7= 2z +%
g
= = -2 L
\1 [ y=3x+3|
Ly = =—x 4%
\97:; = /V / [
5~ > { y = —X+2
7 A 4 \
\\e
\
:,"_z-.'J- —-"[_) l
el e DY) T - i) RPN
I+ % |
0= (¥

/+{m--()

[..172"4[%9 / m—(1)

/_rslmidf
m
ma=R —0.819¢y -/ 2728

‘e MA -/ 2724 o4

Jre neects o e,

S=(3)= —oe... (es)

—

( /’)’: -0-8&/98x + 1.p920
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/ 7 Fortd
e. Find the value(s) @: %72/4#/ L €2 26 m/‘w

i. The line L, is tangent to the curve y = % + x2 at the point Wh3 marks)

At x=| (o= )
S S———
Bz N
— \ L, a__éx,ékjﬂ)
M =l = [J+/l =
" d & o 2 TR
{\—-_:n.:/ - b -2 ={
lm="6 ~.)
ii.

The line L, passes through the point (2,=9), has a negative x=axis‘intercept; and is tangent to the curve
y = %+ x2. (3 marks)

NG
7421%41‘ #_,l? lv:. ;L‘/'x'z el x =& \\“"q)

N\
tle)e (250D a*2 Yel4)_yy,
< Ia”’ - )

az A

tla)=-% , coke Lar

G

a=3-° b=3+7
, - 1 x: 1 2(.\‘)=t(\) N
o0 a =05 “ 0 T e i r
5. 5. f\l(.\’)=t(x) -1 -5 5.
Space for Personal Notes W be=-|
tlx)= ~3x—3

T
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Question 3 (21 marks)

A medical researcher is studying the diffusion of a drug from two injection sites, A and B, placed 24 millimetres
apart in a tissue sample. The concentration of the drug, y, in mg/L at a point x millimetres from site A along the
straight line between the two sites is modelled by:

p q
= - 12, 0<x<24, =0
y x —26 x+1+ x y

where p and g are positive constants.
a. For a particular formulation of the drug, the parameters are p = 20 and q = 8.

i. Solve an appropriate equation using algebra to determine the location x (in mm from site A) at which the
drug concentration is at a maximum. All working must be shown. (4 marks)

" o &lz-26) L aolrr)=o

—~/2( 2% 360 —442 )=0

ﬁ—ézéé‘z — ;foz) / et Lk s =o@

(Lzbjz + (L.(—/)Z' / = -38+ gg":-_z‘cf-«q

= —¥+%ic
O
12 + (z£n)*> —° J, A x elo,2¢] @

oF | e G )

¥(x26)* = 20(xt?
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ii. Sketch the graph of the function:
20 8 / f
— 12 ee /
x—26 x+1 * Y4 :
mews — S— |
for 0 < x < 24. Label the endpoints and the turning point with their coordinates, correct to two decimal
places. (2 marks)

y:

)
A

141

" (9.46, 10.03)

iii. At wh}a_t;l\ist\a%) from the injection site B is the drug concentration equal to 7 mg/L? Give your answer
in millimetres, correct to three decimal places (2 marks)

=7
U

24~ 0.903.. R
24 - 4./.69?'—~ /'t, 2/50%)

MM34 [0.20] - SAC 1 Revision V - Workshop ‘1 3
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iv. Determine, correct to one decimal place, the percentage 0f the distance bepween A and B over which the

concentration y is below 8 mg/L. (2 marks)

ld.’—‘& XX )S)g)yn  20.2368 — 3
7 /7 ﬁl :
LI
)-Sl 3/7-0 + 24 - 20. 4865 15130 T2
x 00X 20.0868

=

A do. 7 %)/

b. The researcher fixes p = 20 and considers how varying the drug with different values of q affects the
concentration model. 20 4
i. Determine the possible values of g for which the model is defined on the interval 0 < x < 24. (2 marks)

e 0 ‘Lmﬂi‘h‘% .

/v[o) z O /\//24-) Z0

/b/f W;hi N}lf 4«:%4:’4)(‘

ii. Find, in terms of g, the x-coordinate of the turning point of the function y, when it exists. (2 marks)

=0

_,,9./: 2750 +/24 —,n.o\
~ ;I ’I’ 4
$—2-O 7/—2—0

—
& (o,2¢ (
2 (27- {5 ¢ +13- g+10
Definexl(q) @7 V5 ¢ +13 ¢+10]
g-20
Done
2 (-27- 57 ¢ +13-g+10
DefinexZ(q) ( L;q; a* )
-2
Done
= 2275 +13+0©)
x1(1) -8.77619319921 x = sy +
x2(1) 3.93408793605 g -2o0
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iii. Identify the values of q for which the function y does not have an inverse. (2 marks)
—_— ——

y
T, /@AM‘ ot ret 1=/

W&"( 2;&[,-0, 2?’2

os > 2 (=25 +/5571e0)
‘-‘T‘ (4 Z [4
7—-20

iv. Determine the value(s) of g for which the minimum drug concentration occurs when x = 24. (2 marks)

ylo) 2 y(24) . jle fo 7z

7‘ A\ ok /
oy expacrs nt

/25
0< /4 S yad

¢. The research team designs a formulation such that the drug reaches a maximum concentration of exactly
10 mg/L at the midpoint between the injection sites A and B. Determine the corresponding values of p and q

fRat achieve this. (3 marks)
Coe=iz
}[((2.7;LO @ D) /} -
>//(rz-)=-o @ § //“/—_ 27 \\/\ p
g- 328 )

=Y

Space for Personal Notes
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Question

Solutions
Number
1ai T=24+2t. [1A]
laii t = 4 minutes. [1A]
Using Newton's method with ty = 3 we get:
1bi ty = 2.836, to = 2.751, 13 = 2.733 [1M for one correct value]
Our estimate is £ = 2.733 [1A]
Let y = R™1(t), then R(y) = t. so we solve
t=8—2e"% [1M]
=8 _ 8 —
2
1bii 4y — 8 = log, (h;t)
1 8—t
y = — log, ( 5 )+2
So R-(t) = . log 8¢ +2 [lA]
o4 2 -
1ci Turning point at (2,7) so a =2. [1M]
Let y = C~'(z). Then we solve C(y) = z.
f
/1, .
This yields y = 2 = V‘ §(_7 —xz). [1M]
1cii But the range must be [0, 2] so we have
|r1
Clz)=2- \"II 5(7 —z) [1A]
Vertical line is of the form » = a.
2a

This is only possible if & = —5.

(1A]
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The gradient of the two lines must differ for a unique point of intersection. [1M]

) k 1
Gradients are the same if — = — = k=-3,-2 [1M]
2bi . . . =6 k+5
So there is a unique point of intersection if
ke R\ {-3,-2}, meR [1A]
No solution if the lines are parallel and not the same.
If k= -3 then if m = —‘3 the lines are the same.
. ) - . 3
2bii So no solution if k = =3, me R\ —5} [1A]
If K = —2 then if mn = —1 the lines are the same.
So no solution if k = -2, me R\ {-1} [1A]
3
k=-3and m = —
2 biii 2
ORk=-2and m=—-1. [1A]
Perpendicular if product of the gradients is —1.
. k -1
2ci lluls—'x;‘_*_ =-1 [IM] = k= —6.
k=-6, meR. [1A]
We require that
| & 1
| §+
. L‘ = tan(50°) [1M]
2 cii 14+ % (_l)
k+5 )|
= k= —4.996.k = 5.955
Sok=-4996, meR or k=595 meR [1A]
Sub the point into both equations to get the system
18 + 5k = k+ 2m
5-3(5+k)=2 [1M]
2di

solving gives k = —4and m =1 [1A]

MM34 [0.20] - SAC 1 Revision V - Workshop '17
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2dii

1
') ~ 11.3099° [1M]
5
. . 1 2r
Take one line to be —4x — 6y = -2 — y = SR

The bisecting line passes through (5, —3) and makes an acute angle of = 5.65° with
the above line.

This line must have gradient of m = —0.8198. [1M]

The line then has equation y = 1.0990 — 0.8198z [1A]

The two lines make an acute angle of § = :u‘('tzm(

2ei

: 1 :
Let f(z) = — + . Then f'(1) = 1.
T
So line Ly has gradient of 1 and passes through (1.2). [1M]

y=1+z [1M]

k+2m
=1 = k=6,m=-6 [1A]

S0 NOW i 1 and
]

2eii

. : 1 ’ L. a* —2a*z —2a+ =z
Tangent to f(z) = — + 2% at x = a is given by y = — - [1M]
T a?

This line passes thrdugl) (2. —-9) so we get the equation

a® —4a® —2a+2 9

2
a=

— a=-1,3+£V7 [1M]

Only @ = —1 will give a negative z-axis intercept.
Thus the line is y = —3 — 3x.
Sok=—18and m = 18. [1A]

3ai

20 8

- + 12. To find a maximum we must solve
r—26 x+1

Let y(z) =

() 8 20
Yy\r)= 5 —
¥ x+1)?  (z-26)2

12 (z* + 38z — 449)

- . =2 _(
= " m-2w2@+1Z

=0 [1M]

so we may solve 2 + 38x — 449 =0 [1M]

(z+192-810=0
T+ 19 = £9v10
zr=-19+9v10 [1M]

But we require that z > 0 so the only solution is z = —19 + 9y/10. [1A, must say
why we reject value]

MM34 [0.20] - SAC 1 Revision V - Workshop 18
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4
N
14+
124
(4.46, 10.03)
3aii
2+ (24, 1.0®)
)
<€ t t + + t t + + t } + +—>x
0 2 4 (4 8 10 12 14 1o 13 20 22 24
24
v
[1A shape, 1A coordinates]
Solve y(z) = 7 = x = 0.903,21.697. These are distances from site A. [1M]
3aiii Therefore distance froms site B are 23.097 and 2.303 millimetres. [1A]
We solve y(r) = 8 = = = 1.51317,20.4868. [1M]
i ) 1.51317 + (24 — 20.4868
3aiv So the percentage is 2 (94 -, x 100 = 20.9% [1A].
We require that y(0) = 0 and that y(24) = 0. [1M]
. Also ¢ = 0 since we said that it is a positve constant.
3bi . 146
So0<g<—. [1A]
13
e 54 (\/5q — 10) 54 (/5g + 10
We solve yf'(z) =0 = z =26 — (v ) (V54 ) +26 [1M]
' q—20 q—20
3bii But we need the value that is between ) and 24 on the domain of q.
) 54 (/5 — 10
So z =26 — M or equivalent. [1A]
q—20

MM34 [0.20] - SAC 1 Revision V - Workshop
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No inverse if the function has a turning point in the interval 0 < = < 24.
\ . . 146
Note we already have the restriction () < ¢ < =
Using al ¢ bii we also solve 0 < 26 — (5 —10) > M
I S i e ar M e AlLS S (-] <0 == > /]
3 biii sing above part b.ii we also solve ) p—T 9> 79 [1M]
Combining our restrictions gives no inverse if
5 146
—<qg<— [1A
g <9513 1Al
We will require that y(0) = y(24) [1M]
3biv = 125
Thus 0 < ¢ < == [1A] .
13
, . . dy
We must have a max of 10 when = = 12. So must have i 0 when x =12. [1M]
dx
3¢ We solve y'(12) = 0 and y(12) = 10 simultaneously to get
392 338

P=S5r [1M] and ¢ = [1A] .

27

Space for Personal Notes

MM34 [0.20] - SAC 1 Revision V - Workshop

20




(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods 34

Free 1-on-1 Support

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

» Experienced Contour tutors (45 + raw scores, 99 + ATARS).
» For fully enrolled Contour students with up-to-date fees.
» After school weekdays and all-day weekends.

1-on-1 Video Consults Text-Based Support

» Book via bit.ly/contour-methods-consult-2025
(or QR code below). » Message +61 440 138 726 with questions.

» One active booking at a time (must attend » Save the contact as “Contour Methods".
before booking the next).

Booking Link for Consults
bit.ly/contour-methods-consult-2025
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Number for Text-Based Support
+61 440138 726




