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Q8 Model Solution – 55 Marks Marking Notes 

(a)  
(i) 

 

(ݔ)݂ = ଶݔ274∙0− + ݔ193∙1 + 3∙23 

݂ᇱ(ݔ) = ݔ548∙0− + 1∙193 = 0 

ݔ = 2∙177	m 
 

݂(2∙177) = −0∙274(2∙177)ଶ
+ 1∙193(2∙177) + 3∙23 

= −1∙2986	+	2∙5972 + 3∙23 

= 4·529	m 

 ݎ݋

ଶݔ)274∙0− −
1193
274

ݔ −
1615
137

) 

ݔ)274∙0− −
1193
548

)ଶ + 4.5285 

                        Max Height  = 4·529 m 
 

 
Scale 10C (0, 3, 7, 10) 

Low Partial Credit  
• any correct differentiation 
• effort made at completing square 
• trial and error with more than one value of ݔ 

tested 
 
High Partial Credit 
 value correct ݔ •

 
Note:  if correct answer by trial and error, must 
show points on each side of max point to be 
lower to earn full credit 

(ii)  

tan ߠ = −0∙548(4∙5)+1∙193 

tan ߠ = −1∙273 

ߠ = 51∙8° = 52° 

 

Scale 5B (0, 2, 5)  

Partial Credit 
• tan 

 
Note:  right angled triangles may appear in 

diagram given in equation 
 

(iii)  

Map  ܣ	→ C 

(–0∙5,	2∙565)	→	(0,	2) 
2·177—(−0·5) = 2·677 

4·529 − 0·565 = 3·964 

(2∙177,	4∙529)	→	(2∙677,	3∙964) 
 

 
Scale 5B (0, 2, 5)  

Partial Credit 
• (−0·5, 2·565) → (0, 2) 
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(iv)  

(ݔ)݃ = ଶݔܽ + ݔܾ + ܿ 

,0)ܥ 2) ∈ (ݔ)݃ => ܿ = 2 

 

 (ݔ)݃	߳	(05∙3	,5∙4)ܤ
3∙05=a(4∙5)ଶ + b(4∙5)+2 

⟹ 20∙25ܽ + 4∙5ܾ = 1∙05				 … 	(i) 
 

݃ᇱ(ݔ) = ݔ2ܽ + ܾ = 0 

⟹ 2ܽ(2∙677) + ܾ = 0 

 

5∙354ܽ + ܾ = 0																										 … 	(ii) 
 
 

From (i) and (ii)  
ܽ = −0·273 

ܾ = 1·462 

 

(ݔ)݃ = ଶݔ273∙0− + ݔ462∙1 + 2 

[Note: a third equation that could be used is 

3·964 = ܽ(2·677)ଶ + ܾ(2·677) + 2  …(iii)] 
 

  Or 
 
Equation of parabola with vertex (ℎ, ݇): 

(ݔ)݃ = ݔ)ܽ − ℎ)ଶ + ݇ 

,0)ܥ 2) on curve: (ℎ, ݇) = (2·677,	3.964) 
2 = ܽ(−2·677)ଶ + 3·964 

−1·964	=	ܽ(7·166329) 
ܽ = −0·27405 = −0·274 

Parabola: 

(ݔ)݃ = −0·274ሾ(ݔ − 2·677)ଶሿ + 3·964 

                                     or 

(ݔ)݃ = ݔ)݂ − 0∙5) − 0·565 

(ݔ)݃ = ݔ)274·0− − 0∙5)ଶ + ݔ)193·1 − 0∙5)
+ 3·23 − 0·565 

(ݔ)݃ = ଶݔ274·0− + ݔ467·1 + 2 

 

 
Scale 10D (0, 2, 5, 8, 10) 

Low Partial Credit  
• c  value found 
• relevant equation in a, b and/or c  

 

Mid Partial Credit 
• formulated correctly any two equations 

 

High Partial Credit  
• formulated correctly any three equations 

 

Note:  	ܽݔଶ + ݔܾ + ܿ  not in an equation merits 
0 marks 

 
 
 
 
 
 
 
 
 

Or 
 
 
Scale 10D (0, 2, 5, 8, 10) 

Low Partial Credit  
• equation of curve 
• use of C 

 

Mid Partial Credit 
• using peak value 

 

High Partial Credit  
• value of   a   found 
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(b) 
(i) 

 
200 m Race:              

ݕ = ܽ(ܾ −  ௖(ݔ
ݕ = 4∙99087(42∙5 − 23∙8)1∙଼ଵ 

ݕ = 1000 
 
Javelin:              

ݕ = ݔ)ܽ − ܾ)௖ 
ݕ = 15∙9803(58∙2 − 3∙8)1∙଴ସ 

ݕ = 1020 
 

 
Scale 10D (0, 2, 5, 8, 10) 
Low Partial Credit  
• some relevant substitution into one formula 

 
Mid Partial Credit 
• one value of ݕ found 
• some relevant substitution into both 

formulas 
 
High Partial Credit 
• one value correct and some relevant 

substitution into second formula 
• uses incorrect formula (once only) 

 
(ii)  

ݕ = ݔ)ܽ − ܾ)௖ 
1295 = ݔ)9803∙15 − 3∙8)ଵ∙଴ସ 
ݔ)=0373·81 − 3∙8)ଵ∙଴ସ =  ଵ∙଴ସݖ

log ݖ =
log 81∙0373

1∙04
 

ݖ = ݔ)	=	4343∙68 − 3∙8) 
ݔ = 72∙2343	=	72∙23	m 

 

 
Scale 5B (0, 2, 5)  
Partial Credit 
• some relevant substitution into formula 

 

(iii)  
ݕ = ܽ(ܾ −  ௖(ݔ

1087 = 0∙11193(254 − 121∙84)c 
1087

0∙11193
= (132∙16)ୡ 

log 9711∙426	=	c	log	132∙16 

ܿ =
log 9711∙426
log 132∙16

= 1∙88 

 

 
Scale 10C (0, 3, 7, 10) 
Low Partial Credit  
• some relevant substitution into formula 

 
High Partial Credit 
• fully correct substitution into formula 

 

  


