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Ϯϱ 
 

Yϵ Model Solution ʹ ϱϱ Marks Marking Notes 

;aͿ 
;iͿ 
 

 

= 2(𝑥) + 2(𝑦) +
1
2

 (2𝜋)(𝑥) 

= 2𝑥 + 2𝑦 + 𝜋𝑥 
 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϯ͕ ϱͿ 
Low Partial Credit:  

Ͳ Some relevant substitution into 
perimeter formula 

Ͳ Circumference of circle of radius 𝑥 
found i.e. 2𝜋𝑥 

 
High Partial Credit:  

Ͳ Two of the three terms found 
 

;aͿ 
;iiͿ 

 
2𝑥 + 2𝑦 + 𝜋𝑥 = 12 

2𝑦 = 12 − 2𝑥 − 𝜋𝑥 

𝑦 =
12 − 2𝑥 − 𝜋𝑥

2
 

 

𝑦 =
12 − (2 + 𝜋)𝑥

2
 

 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϯ͕ ϱͿ 
Low Partial Credit:  

Ͳ Some relevant substitution into 
equation 

High Partial Credit:  
Ͳ 𝑦 term isolated correctly in equation 

 
Note͗   Accept candidates answer from 

 ;aͿ;iͿ provided it doesn’t 
 oversimplify the work. 

 
Note͗   Must draw a relevant conclusion 

 from incorrect work 
 



Ϯϲ 

;bͿ 
;iͿ 
н 
;iiͿ 

dable and 'raph 

𝑥 Ϭ 
12

2 + 𝜋

𝑦 =
12 − (2 + 𝜋)𝑥

2
ϲ Ϭ 

Scale ϭϱ� ;Ϭ͕ ϰ͕ ϳ͕ ϭϭ͕ ϭϱͿ 

Low Partial Credit: 
Ͳ�����Kne correct table entry 
-     Kne correct plot of incorrect point 

Mid Partial Credit: 
Ͳ Ϯ table entries correct
Ͳ Ϯ incorrect points plotted and joined

High Partial Credit: 
Ͳ Ϯ correct points plotted but not

joined with correct table entries

Full Credit −1: 
Ͳ Two correct points plotted and

joined but the function is not
graphed in the stated domain

Note͗  Accept 2∙25 ≤ 𝑥 ≤ 2∙5 for 
 𝑥оintercept 



Ϯϳ 

;bͿ 
;iiiͿ 𝑦 =

12 − (2 + 𝜋)𝑥
2

𝑦 = 6 − ൬
2 + 𝜋

2 ൰ 𝑥 

𝑚 = − ൬
2 + 𝜋

2 ൰ 

𝑚 = −2·57 

Kr 

𝑚 =
0 − 6

12
2 + 𝜋 − 0

𝑚 = − ൬
2 + 𝜋

2 ൰ 

𝑚 = −2∙57 

/ŶƚĞƉƌĞƚĂƚŝŽŶ͗  
&or each ϭm rise in the radius of the semiͲ
circle, the height of the rectangle falls by 
approximately Ϯͼϱϳ m 

. 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϯ͕ ϱͿ 
Low Partial Credit:  

Ͳ Some substitution into slope
formula

Ͳ Slope isolated in the equation of the
line formula 

Ͳ ௗ௬
ௗ௫

Ͳ ௥௜௦௘
௥௨௡

 with some relevant substitution 
Ͳ Some effort at differentiation

High Partial Credit: 
Ͳ Slope found

Note͗ Accept −2∙7 ≤ slope ≤ −2∙5 from 
relevant work 

;cͿ 
;iͿ 𝑎 = 2𝑥𝑦 +

𝜋𝑥ଶ

2

=
2𝑥[(12 − (2 + 𝜋)𝑥]

2
+

𝜋𝑥ଶ

2

=
24𝑥 − 4𝑥ଶ − 2𝜋𝑥ଶ

2
+

𝜋𝑥ଶ

2

=
24𝑥 − (𝜋 + 4)𝑥ଶ

2

Ϭ. 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϯ͕ ϱͿ 
Low Partial Credit:  

Ͳ area of rectangle correct
Ͳ area of semiͲcircle correct

High Partial Credit: 
Ͳ �oth areas correct in terms of 𝑥 and

added



Ϯϴ 
 

;cͿ 
;iiͿ 

 

𝑎(𝑥) =
1
2

(24𝑥 − (𝜋 + 4)𝑥ଶ) 

𝑎ᇱ(𝑥) =
1
2

(24 − 2(𝜋 + 4)𝑥) 

            = 12 − (𝜋 + 4)𝑥 
 

 
Scale ϱ� ;Ϭ͕ Ϯ͕ ϱͿ 
Mid Partial Credit:  

Ͳ Some correct differentiation 
 
 

;cͿ 
;iiiͿ 

 
𝑎ᇱ(𝑥) = 0 

12 − (𝜋 + 4)𝑥 = 0 

(𝜋 + 4)𝑥 = 12 

𝑥 = ଵଶ
గାସ

   ;ϭ·ϲϴͿ 

 

𝑦 = ଵଶି(ଶାగ)௫
ଶ

   ;= ଵଶି(ହ·14) 1·68
ଶ

≈ 1·68Ϳ 

=
12 − (2 + 𝜋)( 12

𝜋 + 4)
2

 

=
12(𝜋 + 4) − (2 + 𝜋)(12)

2(𝜋 + 4)
 

=
12𝜋 + 48 − 24 − 12𝜋

2(𝜋 + 4)
 

 

=
24

2(𝜋 + 4)
 

 

=
12

𝜋 + 4
 

 

= 𝑥 
Area Max when height equals the radius 
 

 
Scale ϭϱ� ;Ϭ͕ ϰ͕ ϳ͕ ϭϭ͕ ϭϱͿ 
Low Partial Credit:  

Ͳ 𝑎ᇱ(𝑥) used 
Ͳ States ௗ௬

ௗ௫
= 0 

 
Mid Partial Credit 

Ͳ Value of 𝑥 at maximum found 
 
High Partial Credit:  

Ͳ Value of 𝑦 at maximum fully 
substituted 

 
 

 
  


