[bookmark: _GoBack]Level 9 – Number and algebra
Overview
Task name 		This expression is the same as that expression when …
Learning intention	To identify equivalent forms of simple algebraic equations
Duration  		30 minutes

Links to the Victorian Curriculum 
These work samples are linked to Level 9 of the Mathematics curriculum.
[bookmark: _Hlk10305735]Extract from achievement standard
Students use the distributive law to expand algebraic expressions, including binomial expressions, and simplify a range of algebraic expressions.
Relevant content description
Apply the distributive law to the expansion of algebraic expressions, including binomials, and collect like terms where appropriate (VCMNA306)
Links to NAPLAN 
Minimum standards – numeracy
Year 9: Algebra, function and pattern – Equivalence 
Students can establish equivalence between algebraic expressions. For example, students can generally:
identify equivalent forms of simple algebraic expressions.
[image: CommProd01$:TEMPLATES branded for Microsoft:Word Template:Template Assets:VCAA-A4-stripe-210x15mm.jpg]
Mathematics – Annotated student work samples
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[bookmark: _Hlk10305864]Student work samples  
Expressions (Questions a and b)
These work samples were created by students working at 
Level 9. Evidence of student achievement has been annotated.
Victorian Curriculum link
Apply the distributive law to the expansion of algebraic expressions, including binomials, and collect like terms where appropriate (VCMNA306)

This expression is the same as that expression when … 
Introduction 
This task involves the equivalence between expanded and factorised forms of simple algebraic expressions.   
Students should be familiar with the use of the distributive rule for expansion of simple expressions with positive integer coefficients such as:  2(𝑥 + 3) = 2𝑥 + 6 and (𝑥 + 3) = + 3𝑥. 
Sample 1
a. Find a positive integer value of c for which  + 8𝑥 + 𝑐 can be written as the product (multiplication) of two different linear expressions with positive integer coefficients.
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Factorises two expressions with 8x terms and different constant terms



Identifies c = 12 and compares to distinct linear factors 




Identifies c = 16 and compares to distinct linear factors 

Selects solution with two distinct linear factors

Sample 2
a. Find a positive integer value of c for which  + 8𝑥 + 𝑐 can be written as the product (multiplication) of two different linear expressions with positive integer coefficients.
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Sample 3
[image: ]a. Find a positive integer value of c for which  + 8𝑥 + 𝑐 can be written as the product (multiplication) of two different linear expressions with positive integer coefficients.



















Expands pair of distinct factors with resulting 8x term and constant term of 15

Identifies c = 15



Explains in terms of pair of values satisfying coefficient relations



Expands two pairs of distinct linear factors to obtain two solutions for c




Identifies there are several possible solutions







Selects particular solution c=12
Sample 4
[image: ]a. Find a positive integer value of c for which  + 8𝑥 + 𝑐 can be written as the product (multiplication) of two different linear expressions with positive integer coefficients.
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Sample 5
[image: ]a. Find a positive integer value of c for which  + 8𝑥 + 𝑐 can be written as the product (multiplication) of two different linear expressions with positive integer coefficients.
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States solution and verifies using coefficient relations


States factorised form



Identifies possibility of other solutions without listing any








Expands to identify solutions with 8x term





Lists four possible values for c including perfect square case




Re-states working for two selected solutions
Student work samples  
Expressions (Questions c and d)
These work samples were created by students working at 
Level 9. Evidence of student achievement has been annotated.
Victorian Curriculum link
Apply the distributive law to the expansion of algebraic expressions, including binomials, and collect like terms where appropriate (VCMNA306)
Sample 1
c. Find a positive integer value of c for which 𝑥2 + 8𝑥 + 𝑐 cannot be written as the product (multiplication) of two linear expressions with positive integer coefficients.
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d. Explain why this is the case for this value of c.
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Writes quadratics expression x2 + 8x + c with c = 4










Applies heuristic to explain why there is no product of linear expressions when c = 4








Sample 2
c. Find a positive integer value of c for which x2  + 8x + c cannot be written as the product (multiplication) of two linear expressions with positive integer coefficients
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d. Explain why this is the case for this value of c.
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Sample 3
c. Find a positive integer value of c for which x2  + 8x + c cannot be written as the product (multiplication) of two linear expressions with positive integer coefficients 
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d. Explain why this is the case for this value of c.
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Writes quadratic expression    x 2  + 8x + c with c = 3 











Applies heuristic to explain why there is no product of linear expressions when c = 4


Writes quadratic expression    x2  + 8x + c with c = 10






Notes factors of 10 do not sum to 8, the coefficient of x





Student work samples  
Expressions (Questions e and f)
These work samples were created by students working at 
Level 9. Evidence of student achievement has been annotated.

Victorian Curriculum link
Apply the distributive law to the expansion of algebraic expressions, including binomials, and collect like terms where appropriate (VCMNA306)
Sample 1
[image: ]e. Find the positive integer value of c for which 𝑥2 + 8𝑥 + 𝑐 can be written as the product (multiplication) of two identical linear expressions with positive integer coefficients.  














f. Explain why this is the case for this value of c.
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Identifies c = 16 as a solution



Factorises to obtain two identical linear factors of x + 4


Writes as a perfect square






States the linear expressions are identical when c = 16







Sample 2
e. Find the positive integer value of c for which 𝑥2 + 8𝑥 + 𝑐 can be written as the product (multiplication) of two identical linear expressions with positive integer coefficients.  
f. Explain why this is the case for this value of c.
































Attempts two combinations of linear expressions that do not work












Uses diagram for perfect square form (x + 4) (x + 4) and shows expansion
















Sample 3
[image: ]e. Find the positive integer value of c for which 𝑥2 + 8𝑥 + 𝑐 can be written as the product (multiplication) of two identical linear expressions with positive integer coefficients












f. Explain why this is the case for this value of c.
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Factorises and states in perfect square form


States the value of c













Explains that perfect square form requires identical linear expressions












Sample 4
e. Find the positive integer value of c for which 𝑥2+ 8𝑥 + 𝑐 can be written as the product (multiplication) of two identical linear expressions with positive integer coefficients
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e. Explain why this is the case for this value of c.
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Expands pair of identical linear expressions

States the value of c







Explains the relationship between coefficients and constant term
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Where to next for the teacher?
When the task on which these annotated student work samples is based has been used as a classroom activity, there is opportunity to gather data on student achievement to help inform further teaching. 
An analysis of student responses, on an individual, group or whole class basis, can be used to develop and direct student learning with respect to the following content.
For students needing to review underpinning knowledge and skills at Level 8
Extend and apply the distributive law to the expansion of algebraic expressions (VCMNA279)
For students consolidating knowledge and skills at Level 9
Apply set structures to solve real-world problems (VCMNA307)
For students moving on to new knowledge and skills at Level 10
Simplify algebraic products and quotients using index laws (VCMNA330)
Substitute values into formulas to determine an unknown and re-arrange formulas to solve for a particular term (VCMNA333)
Resources
Mathematics Sample Programs, Victorian Curriculum and Assessment Authority (VCAA) – This set of sample programs covering the Victorian Curriculum Mathematics: F–10 were developed as examples to illustrate how the Mathematics curriculum could be organised into yearly teaching and learning programs.
Numeracy Learning Progressions, Victorian Curriculum and Assessment Authority (VCAA) – The Numeracy Learning Progressions amplify, extend and build on the numeracy skills in the Victorian Curriculum Mathematics F–10 and support the application of numeracy learning within other learning areas.
FUSE, Victorian Department of Education and Training (DET) – The FUSE website provides access to digital resources that support the implementation of the Victorian Curriculum F–10, including an extensive range of activities and other resources for Primary Mathematics and Secondary Mathematics.
Mathematics Teaching Toolkit, Victorian Department of Education and Training (DET)
Mathematics Curriculum Companion, Victorian Department of Education and Training (DET)
Victorian Numeracy Portal, Victorian Department of Education and Training (DET)
Aligned Australian Curriculum Resources (Mathematics), Australian Curriculum, Assessment and Reporting Authority (ACARA)
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a. Find a positive integer value of ¢ for which x% + 8x + ¢ can be written as the product (multiplication) of
two different linear expressions with positive integer coefficients.
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b. Explain why this is the case for this value of ¢.

N

'(Lm\ 3 C
< WS fow W vaige o\ a6 T\ Wped L
w e
s 3
au -
Mo o, [ s 2 Cunn <ot works in
[ TN v
vi ave ol VS et
Coue A owey ’
GV oovked bt E Chaed Lk

Ol




image8.png
b. Explain why this is the case for this value of ¢.
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b. Explain why this is the case for this value of c.

Ce ) (e v €)= ®7 4 2 | €x 412
=x2 4 8x 4 1o

(x4 8) x (s Bz 2 + 5 + 3 4 (5

z2x2 3 8x +15




image11.png
DA S




image12.png
b oot ot buwase 9 doesa't hawe
iy factoy  Lavudcn u\d/cwlm’qu» b oegnal €




image13.png




image14.png
C N 3 ey 3 s o« P e e
(o

% e o««lj‘ tactous ©F T avt S aud S 34
Aoes wen cqual € N\ gueds g L Jaesnt

N equaeiion




image15.png
A4 +10 "
rot &

6 "D<511 / §

Al




image16.png
Tre faclors of o dosta mt sum wp kg, wich & fe
w-eftiat o F A '




image17.png
(=l

St ex tib
(5 ¢ Ul e tG

)Lbu H) bl(i + "\\
()
ot




image18.png
Exp\a'mwhvth\slslhetaselarlhisvalueofn.
Cxlo Getmuw N 0re
e enle)  eppressions,




image19.jpg
Ly (2] (xh2)
g
Iuﬁ (642 ®
w7 AUz 12
==t Wl WectL
b. Explain why this is the case for this value of ¢.

HJD + x4
C > _‘
lo “"“ g "

Ly detle ERLSRTE

4 ’r
128
1P

et
LI
CHxt2




image20.jpeg
Ly (2] (xh2)
g
Iuﬁ (642 ®
w7 AUz 12
==t Wl WectL
b. Explain why this is the case for this value of ¢.

HJD + x4
C > _‘
lo “"“ g "

Ly detle ERLSRTE

4 ’r
128
1P

et
LI
CHxt2




image20.png
EARS E R
sz} -

2+ gact 1l

el




image21.png
Tac velte of C had 1o Ue & perfect  Squove  becavat dhe
90 tnear  equationi had W e dendicat,

WS cale M wey (x4 8)(3c0H)  Ueosse dmey ore  bath  ideniicol

and 414 = 8




image22.png
O+ W x (AW
x4+ ¥ A\G

c=\%




image23.png
=le becanse Gxy = \¢
ane Lo o L= g3 Wanan
1S Wmox we needed Ao
M i ane prodact




image1.jpeg




image2.jpeg
vaumu CURRICULUM
AND ASSESSMENT AUTHORITY




image3.png
ORIA

State
Government




