Self-directed Clarifying Activity — Assessment Type 1: Skills and Applications Tasks —
Quadratic and other Polynomials

1. Use the annotated performance standards and student work sample to compare
your interpretation of the performance standards and recalibrate your assessment
decision (if necessary).

Assessment Decision =B

Please see annotations below

Mathematical Knowledge and Mathematical Modelling and Communication of

Skills and Their Application Problem-solving Mathematical Information

B Some depth of knowledge of content and
understanding of concepts and relationships.

Use of mathematical algorithms and

techniques (implemented electronically where Mostly accurate use of appropriate
appropriate) to find some correct solutions to notation, representations, and
complex questions. terminology.

Accurate application of knowledge and skills to
answer guestions set in applied and
theoretical contexts.

C Generally competent knowledge of content
and understanding of concepts and
relationships.

Use of mathematical algorithms and Use of generally appropriate notation,
techniques (implemented electronically where representations, and terminology, with
appropriate) to find mostly correct solutions to some inaccuracies.

routine questions.

Generally accurate application of knowledge
and skills to answer questions set in applied
and theoretical contexts.
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STAGE 1 MATHEMATICS

SKILLS AND APPLICATIONS TASK — Quadratic and Other Polynomials

1. Use factorisation to solve

(a) x2+3x-28=0 [2 marks]
—¢=18
J-4% =3 Ty —-%
(W-)}txt)) =0 v
5. =5 =g
(b) 6x>—T7x~3=0 (2 marks]

ﬁ x Tt e i 7)(-"3
25 ( ?,)L'H)"' 3(.31-"*_[)

W =
2. Determine the equation of the axis of sym —2x+9 [1mark]
— 'ﬂ
B
7 + & _ |

3. Use “Completing the Square” to solve the equation x* + 6x —1 =0  [2 marks]

W+ 6w —1=C
®°L 46X a9 = O

2 = \0O
s +3 Mathematical

* = -3 xJo

4. A quadratic function has a vertex at ( -1, 3 ) and a y-intercept at ( 0, 8 ). Write the

equation of this function i |n the formy = a(x — d)* +e. [2 marks]
za (X=1)>43
g=a (e DT +3 7

g =<4 / e
-
Y = (-1 )&+ 3
5. Find all quadratic equations with roots of -5 and 7 [1 mark]

y=a (xtNDO-2)  azo vy

Knowledge and
Skills and Their
Application
Evidence of
mostly correct
solutions to
routine questions

(Q1-5).
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6. Expand and Simplify.
(a) (5x+2vV3)(5x—2V3)

et = L. e
(b) (7x —+/5)? f‘)
(;m-u"')("i'f
- Ltﬂ‘f_,g: "-TTL‘/-SF- e
(¢) (3—=2i)(3i+1) wherei =~/—1
- 9. t3-61F —2u
= Lyt ~24( +
= —6 L e S

v

-13
- i t€t3
= i tA

e P

[1 mark]

[ 1 mark]

s

[2 marks]

S5 45

e
-'(g*‘“:g

[‘Z/rpa rks]

7. Solve the equati @2 + llxj—jj 0 using the quadratic formula. e
'ﬁbi‘/‘:ﬁ-qﬁc se= ~llty (2 - 129

A Foe R el
A7 2. =

8. Solvex =3 —=<
P 4

x >
X = 3x -2

—49 7

9. Write e i terms of /.

Lo = d- v~y
= <l
= vV

a—r

a’l
- |

-4
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[3 marks]
e Sl s
=gl -5
L )(_-—[) (,)(.-"L) =
Y—"’l o 2_
5
[1 mark]

e
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10. Sketch [on separate axes Jthe graphs of

(@ y=x%—-10x—2 (b) y=—5x2+2x+3

showing clearly any axis intercepts, axes of symmetry and vertices. [6 marks]

—
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\ I+ 0 Vi | a4 A Knowledge and
e e et S
e & |2 lj/ 4 ¢ o Some depth of
E! a / knowledge of
\ guadratics and
\w other polynomials
iR -\ 7 in question 10
_J" | AU \\ 4"! and 15.
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11. Find the equation of each of the graphs below. [6 marks]

iy =S . >
’ L3.2) Y #2508

X

()}

V s

+ N: -
2,9 3 Y4y 0

= alx=-2)"4

D= C’I.C)(—"z)z + ]
o-.:‘-:‘a-f—l
—1 = 49
Lot =~

_._\_n

“r

o, =

Page 5 of 10 Stage 1 Mathematics Self-directed Clarifying Activity - Annotations
Ref: A266630 (April 2013)
© SACE Board of South Australia 2013



Question 12 existing fence

Farmer Eccles needs to construct 3 rectangular
paddocks for cows, goats and kids as shown B’
in the diagram. He has 4000m of fencing cows 7T goats 7| kids
available and will use an existing fence as one )1\ '

side of his pens.

| x>

N
~
iﬂ"

(a) Show that y= 4000 - 4x. (2 marks)
Y v + Y = %000
y = Moo=t I

(b) Show that the total area Am?, is given by A = 4000x — 4x°. (2 marks)
A= x = i
= i { Gooo —& 'x.,) V'
=~ Gocox —4x?t
{c) Find the dimensions which will give the paddock a maximum area, (2 marks)
= - Yoo
=~ A >< g 2= —~%
>= §OO "7
= Yooo — 2080 D menSians o /e
= 2600 L0 0y
“A = 2060 :«-\:h/
{d) What is the maximum area? (1 mark)
5 Mathematical
._“-.-;x ) = Knowledge and
{ OCO X 4% Skills and Their
V/ Application
Use of
mathematical
algorithms to find
some correct
solutions to
complex
guestions
(Questions 12
and 13)
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Question 13

When a group of bushwalkers became lost, they

decided to launch a distress flare vertically into the
air from the top of a cliff. At time fseconds after R
firing, the height A metres of the flare above the j!*

water was h=—5*+ 30r+ 35

s
&a
-

£ ;
(a) What was the height of the flare above the _ e e S
water at =0 seconds? (1 mark) *,s:étg;': e

h= (6%d* ¥ (zovo) 3¢

=35m y 4
{b) What does this distance represent? (1 mark) i)
Wow M\j;ﬁ He Flave was i
hern ¥ gﬂo%‘ fied . v {,1'65 =
W Mathematical
Knowledge and
Skills and Their
_ y . y . Application
(c) How many seconds after firing did the flare reach its maximum height? (2 marks) Generally
i - -2 - accurate
ﬂb i -— § LY / application of
Zq g knowledge and
skills to answer
questions set in
: . : applied and
(d) For how many seconds is the flare in the air? (3 marks) thF:aF:)reticaI
contexts.
For example,
4 SC e "\d A guestions 12 and
7[ 13.
(e) What was the maximum height the flare reached above the water and at what time
after firing, did that occur? (2 marks)
z
he (-Sx3)% + (30x3) +38 N

The- -Flaw’ e Veache | 2 §O e above ke
Was frvesl
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Question 14

- A home guttering company makes metal gutters from
~ material which is 36 cm wide. The gutter is open at the
_ top and has a rectangular cross section.

(a) Find an expression for y in terms of x. (2 marks)

(b) Find an expression for the area of X-section in terms of x. * (2 marks)

(c) Find the value of x for which the area is a maximum. What is that area? (3 marks)
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Question 5

In the space provided, sketch the graphs of the given polynomials, showing their x and y

¥ it ":"'3 )
wa & @f&,«- ;

intercepts.
()  y=20x+2)x-DE-2) (b) = (x~1)*(x+1)(x-3)
4 ) (4 )
_:. A _f:. i s ;I.r}‘_.'-j.\\ Lﬁgg_‘_// \I'":ﬁ-\
‘f at g 2
; i (r' : = ’E‘-\ ' ) . :_
%. . ‘C,mg?fj : . \\ﬁ oy A
| _ }/ o) Ruolt oge :
i ; v
| 3‘»1(1@{9 € ~u N &1”0‘ 7 eyl
i | : i

Vi e L | S A

U (> t'?) (>ex) (-\L_,?;)

a,tond 3

Communication
of Mathematical
Information
Mostly accurate
use of
appropriate
representation of
graphs in
question 15.
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Question 16
For each of the graphs shown, state its equation and explain how you obtained it.

v A

4

(4 marks)

i 0 L1 X
-t sk 1\:_, o
T
(4 marks)
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