Specialist Mathematics 2025

IA3 sample marking scheme
September 2025

This sample has been compiled by the QCAA to model one possible approach to allocating
marks in an examination. It matches the examination mark allocations as specified in the
syllabus (~ 60% simple familiar, ~ 20% complex familiar and ~ 20% complex unfamiliar) and
ensures that a balance of the objectives are assessed.

Assessment objectives

This assessment instrument is used to determine student achievement in the following
objectives:

-

Recall mathematical knowledge.
Use mathematical knowledge.

Communicate mathematical knowledge.

2
3
4. Evaluate the reasonableness of solutions.
5. Justify procedures and decisions.

6

Solve mathematical problems.

QCAA

Queensland | Queensland Curriculum
Government & Assessment Authority

251166


https://www.qcaa.qld.edu.au/copyright

Marking scheme

Short Response: Paper 1 — Technology-free

@] Sample response

Ll po= [2x & dx
Lot u=x2 +3:>ﬂ=2x
dx

The response

e correctly determines a suitable substitution
and its derivative [1 mark]

Half marks apply. One for correct identification of u
and one for correct derivative.

ije“‘:'3 dx = Ieu du

e expresses integrand in terms of substituted
variable [1 mark]

Allow FT marks due to error/s in prior working.

=e" +c¢

e determines general solution in terms of x
[1 mark]

@] Sample response

2
i(2x2 +3y7 =14
dx
4x + 6y% =0
X

The response

e correctly uses implicit differentiation to
determine the derivative of the curve
[1 mark]

Half marks apply. Award for partial correct derivative.

Substitute A(1, 2): 4+12%= 0

e substitutes for x and y into [1 mark]

Allow FT marks due to errot/s in prior working.

“y
—_— _T
1
[ Jp——

e determines gradient at A4(1, 2) [1 mark]

d .
Students may re-arrange and make d—ythe subject

[1 mark] and then substitute for x and y [1 mark].

X
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Notes

@] Sample response The response
3a . dy
Given T =1-y, the completed table
ax
values are
y 2 1 -1 -2
dy o correctly completes all values in the table Half marks apply. One for three correct values.
o -1 0 2 3 [1 mark]
dx
3b ; e sketches the slope field using the table results = Allow FT marks due to error/s in prior working.
NN 2 AN for y=1and y=2 [1 mark]
2 A e o sketches the slope field using the table results
R / for y=0, y=-1 and y =-2 [1 mark]
R S /
3c ;’ o sketches a solution curve that passes through
B N (=1,—2) and is asymptotic at the line y =1
[1 mark]
% £ f = e sketches a solution curve that has an
e appropriate basic shape with decreasing
positive slopes as x increases [1 mark]
/ 1.2,
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@] Sample response The response Notes
4 S 4 2 and eiven dr ; e correctly selects appropriate volume rule and
g 3 g d recognises the value of % [1 mark] This mark may be implied by subsequent working.
Using chain rule:
e correctly uses the chain rule to determine an
dv.dv _dr . L :
D x - expression for dd_I; [1 mark] This mark may be implied by subsequent working.
2 . . dv .
=4xr %3 e determines an expression for — in terms of »
dt Allow FT marks due to error/s in prior working.
=12zr° [1 mark]
When =5
d V =)
o 127 (5)  determines the value of 27 when =5 including av
3 i i . dt Half marks apply. Award for — and suitable units.
=3007r cm’ per minute suitable units [1 mark] dt
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@] Sample response The response Notes

5 e e correctly determines a definite integral to represent
=| 4x1 Ix
Shaded area -[1 * In(x) the shaded area [1 mark]
Using integration by parts to find
I4x In (x)a’x
Lot u=1 v _4 dv
¢t u=Inx) o e identifies u and o [1 mark] Allow FT marks for errors in prior working.
du 1 X
- v=2x"
dx x ) du du
e determines —and v [1 mark] Half marks apply. One each for — and v.
dv du dx dx
Il,l —dx=uv— J. v—adx
dx dx
Shaded area
= J‘;)4x In(x) dx
2 i e e ,2 1 g
= 2x* In(v) | . [“2x —dn
2 27¢ . . .
= [Zx In(x) —x ] 1 e determines an expression for the integral [1 mark]
— (2@2 ln(e) _ e2 ) _ (21n(1) _ 12 ) e substitutes upper and lower limits of integration This mark may be lmphed by Subsequent
into the expression [1 mark] working.
=¢? +1 units’ o determines shaded area [1 mark]
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Short Response: Paper 2 — Technology-active

Notes

@] Sample response The response
6a 10 _0.04x e correctly determines a definite integral to represent
PG <X <10)= _[5 0.04e dx the required probability [1 mark]
~0.148 e determines the required probability [1 mark]
6b P(5<X <10) e determines an equation to find the conditional

PGo<X<10|X <10)=
A TS

10 N 04+
L 0.04 ¢ 004 gy

10 .
J_o 0.04 7004 gy

probability [1 mark]

~0.45

e determines the conditional probability [1 mark]

Allow FT marks for errors in prior working.
Accept value to any number of decimal places
using rounding or truncation.

This mark may be implied by subsequent
working.
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@] Sample response The response Notes

T m(x+00)
Given f(x)= 3 —x+71 e correctly determines strip width
. S [1 mark]
Using 4 strips for 0<x<8=w=2
n 0 1 2 3 4
This mark may be implied by
x 0 2 4 6 8 subsequent workin
! e correctly calculates the five ! g
f(x,) | 6004 | 5453 |3.772 | 1.961 | 0.096 appropriate f(x) values based on strip = Evidence of values used is
- width [1 mark] required to be awarded this mark.
Area
S L)+ AL (0) £ () e ] 2L () + f () +oe ]+ £ (5, Allow FT marks for errors in
3 ' ) 1 prior working.
~ 3[6.004 + 4[5.453 + 1.961] + 2[3_772] i 0.096] e substitutes values into Simpson’s rule = This mark may b? implied by
3 [1 mark] subsequent working.
=28.87 m’ e calculates approximate area [1 mark] = Accept value to any number of
decimal places using rounding or
truncation.
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Notes

@] Sample response ’ The response
8a b, 2
Volume — 7r.|‘u [f(x)] dx
% e correctly determines a definite integral to
—r J‘ cos?(x) dx represent the required volume [1 mark]
0
8b L . . .
4 e correctly uses an appropriate trigonometric
1 I+
Volume =7 _[ 5 (1+cos(2x)) </ substitution for cos?(x)[ [1 mark]
0
ﬂ. . . .
- 1 + 1 sin (2x) 2 e determines an expression for the integral
2 2 0 [1 mark]
iz 1 - 1 e substitutes upper and lower limits of integration
=—|| —=+—=sin| —||-| 0+—=sin(0 i i
> { R [ 2D ( > ( )) into the volume expression [1 mark]
n(rm 1 . . .
= B Z+E units e determines required volume [1 mark]
8¢ | Using GDC
T
T T cos’ (x) o/ =2.0191.. ® uses t'ecl'mology to determine the value of the
0 definite integral [1 mark]
r(m 1 . . }
5 Z+E =2.0191... so the result is verified | e verifies results are the same [1 mark]

Allow FT marks due to error/s in prior
working.

This mark may be implied by subsequent
working.

Accept value to any number of decimal places
using rounding or truncation.
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@] Sample response

a’p 2

Given 4-p

dt

Using separation of variables:

I\/ﬁ Jar

The response

e correctly uses separation of variables for the
differential equation [1 mark]

’ Notes

The dp and dt terms must be included to be
awarded the mark.

sin”! (ﬁj =t+c
2

e determines general solution of the differential
equation [1 mark]

Allow FT marks due to error/s in prior working.

Given p=0.5 when =0

sin”! [OSJ =0+c¢
2

c~0.253

sin”! gj — 140253

o determines particular solution of the differential
equation [1 mark]

When ¢ =1, sin~ [lz)j—l.253,

p=2sin(1.253)
~1.90

e determines the required value of p [1 mark]

Accept value to any number of decimal places
using rounding or truncation.
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@] Sample response The response Notes

10 | Consider the type-B battery:

E(X):j x p(x) dx

ot e correctly determines the equation for finding
E(Tg)= J. —f*e 3 dt the expected lifespan of a type-B battery
0 ? [1 mark] This mark may be implied by subsequent working.
=6 months e determines the expected lifespan of type-B

Allow FT mark in pri king.
battery [1 mark] ow FT marks due to error/s in prior working

Consider the type-A battery:
E(T;)=u=3 months

As the pdfis modelled by an exponential
function

1
7 3 e determines value of A [1 mark]

t

P(T;26)- | i e 3 di
6

e determines required probability [1 mark] Accept value to any number of decimal places

=0.135 using rounding or truncation.
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@] Sample response The response Notes

11| Gradient is represented as the differential
equation
dy 2 2
—=(y"—=11y+30|sec”(x
dx ( i ) (*)
Using separation of variables:
J‘ dy _ J‘ sec? ( x) dx e correctly uses separation of variables for the The dy and dx terms must be included to be
2 =11y +30 generated differential equation [1 mark] awarded the mark.
dy )
—————=|sec”(x (1
j(}’-5)(,\"’—6) j ) )
Using partial fractions procedure for the
LHS integrand:
1 A B
fosrs s
y=-50-6 y-5 y-6
l=A(y-6)+B(y-5)
y=5=>A4=-1land y=6= B =1
f—2 (.l g !
_ L Y e determines the integral of ——— in
(=3)y=6) =5 0 y2 -11y+30 Allow FT mark due to error/s in prior working.
==In(y=5)+In(y -6)+c terms of y [1 mark] This mark may be implied by subsequent working.
. . 2
Isecz ( x) dx=tan(x) + ¢  correctly determines the integral of sec (x) This mark may be implied by subsequent working.
in terms of x [1 mark]
y—06
From (1), In}: : =tan(x)+c
y=S
Given x=0,y=4=In(2)=c
In y—6 — tan(x) — In(2) e determines the particular solution of the Allow FT marks due to error/s in prior working.
- differential equation [1 mark] Accept equivalent solution.
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@] Sample response The response Notes

When f(a)=a, the x- and y-coordinates are
equal

lna

— g‘ = tan(a) — In(2)

e determines an equation in terms of a [1 mark]

Accept equivalent equation.
Using GDC
a~-0.4841s the only solution in the given | o determines the only value of a [1 mark] Accept value to any number of decimal places
domain.

using rounding or truncation.
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