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MATHEMATICAL METHODS 
 

Problem Solving Task 
 

SAC 2 
 

Wednesday 9 August 2017 
 

Student Name:   _____________________________  
 
Teacher’s Name:   ___________________________  
 
 
Directions 
Reading Time 10 Minutes 

Writing Time 120 Minutes  
 
 
• COMPLETE THIS TASK IN THE SPACES PROVIDED. 

• FOR QUESTIONS WORTH MORE THAN 1 MARK THE METHOD OF SOLUTION MUST BE 
CLEARLY EVIDENT. 

• YOU ARE PERMITTED TO USE A CAS CALCULATOR AND BOUND PREPARATION 
BOOKLET. 

 
• UNITS MUST BE INCLUDED WHERE APPROPRIATE. 
 
• GIVE EXACT ANSWERS UNLESS INSTRUCTED OTHERWISE. 

 
• THIS SAC HAS A TOTAL OF 47 MARKS. 

 
• BEFORE YOU COMMENCE WRITING PLEASE SIGN THE STUDENT DECLARATION ON THE 

NEXT PAGE. 
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COMPULSORY STUDENT DECLARATION: 
 

I, _____________________________________________________, 
acknowledge that I have read the SAC/examination conditions and understand 
which items/materials I am permitted to use and have in my possession.  
***If you have any doubts as to what is permitted, raise your hand and DO NOT 
sign this declaration*** 
 
Student’s signature: _________________________ 
 
Teacher’s name: ____________________________ 
 
 
Teacher’s name: 
______________________________________________ 
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c. Find the equation for the Volume in terms of the radius. 

 
 
 
 
 
 
 
 

            2 Marks 
 
 
 
 
 

d. Find the value of the radius and height for which the maximum volume occurs, giving 
your answers as exact values. 

 
 

 
 
 
 
 
 

            3 Marks 
 

 
 

e. Give the maximum volume of filling for a reconfigured Chiko roll, as an exact value. 
 
 

 
 
 
 
 
 

            1 Marks 
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c.  Using this result, find, as an exact value, 
8

1

log  e x dx∫ , ie. the area under the roof. 

 
 
 
 
 
 
 
 
 
 

           2 Marks 
 
 
d.  A chimney will be located on the roof. Eric, the architect, recommends that visually it 

looks best if placed at the point which is the average height of the roof. That is, the 
average value. Find the coordinates of this point, giving your answers to two decimal 
places. 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

            2 Marks 
 
 
 
e.  Robert, the roof plumber, needs to know the angle of the roof at a point 

when 1 log 3
2 ey = . Find the angle in degrees.  

 
 
 
 
 
 
 
 
 

            2 Marks 
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            2 Marks 
 
 
c. Milly marks out a string line, f (x) between the back door and the point on the path (4,9). 

Find the equation of this string line. 
 
 
 
 
 
 
 
 

            2 Marks 
 
d. The area between the string line, f (x) and the path will be covered with lawn. 

Establish a definite integral for the area of lawn that will be sown. Using CAS 
calculator or otherwise, find the area of lawn  
 
 
 
 

 
 
 
 
 

            2 Marks 
 
e. Milly is thinking of putting in a retaining wall for a vegetable garden. The retaining wall 

will be perpendicular to the path at x=2 and end at the boundary fence. Find the 
equation of g(x), representing this retaining wall. 
 
 
 

 
 
 
 
 
 

 
            2 Marks 
 
f. Determine if this retaining wall will meet the boundary fence between the kennel and 

the side gate. 
 

 
 

 
 

 
 

 
 
            2 Marks 
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The north floodlit zone is enclosed by the y-axis, the concrete path 46y =  and the graph of the 
function

 

f −1; the inverse function of f. 
 

ci. Show that the rule for the inverse function is  
2

1( ) 10
16
xf x− = +  

 
 

 
 

 
 
 
 
 
 
 

cii. Find the domain for 1f −  
 
 
 

 
 
            2+1 Marks 

 
d. Find the derivative of the inverse function 

 
 
 
 
 
 
 
 
 
 

            1 Mark 
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Bat realises that this pathway takes him into the floodlit zone. To be undetected he must 
follow the path that is a tangent to 1f − where the sensor wire meets the curve at C to the 
point B’. 

 
 
 

gi.  Find the equation of the tangent at the point C, proving that is passes through the origin.  
 Use exact values. 
 

 
 
 

 
 
 
 
 
 
 
 

gii.  Find the co-ordinates of B’. Use exact values. 
 

 
 
 
 

 
 
 
            2+1 Marks 
 
 
h.  Find the time it takes to reach the helicopter via B’. Give answer to two decimal places. 

 
 
 
 
 

 
            1 Mark 
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