
Calculus (Adv)
C3 Applications of Calculus (Adv)
Maxima andMinima (Y12)

Teacher:Smarter Maths
ExamEquivalent Time:60 minutes (based on allocation of 1.5 minutes permark)

HISTORICALCONTRIBUTION

C3 Applications of Calculus is the 800 pound gorilla in the Advanced rainforest , contributing a
massive 19.8% to new syllabus exams since introduced in 2020.

This topic has been split into five sub-topics for analysis purposes: 1-The Derivative Function and
its Graph (2.8%), 2-Curve Sketching (4.6%), 3-Tangents (3.4%), 4-Maxima and Minima (4.2%)and 5-
Rates of Change (4.8%).

This analysis looks at Maxima and Minima.

HSCANALYSIS - What to expect and common pitfalls

Maxima and Minima (4.2%) appears in every exam with significant mark allocat ions almost
guaranteed. Its importance in achieving a band 5-6 result cannot be overstated.

Max/Min problems will typically ask students to prove an equation in the earlier parts. Aband 4
level task that presents a good opportunity for all students to score well.

HSCMarkers remind students to work with the given equation of the quest ion, even if they
couldn't successfully complete the proof in the earlier part.

Max/Min problems have had a number of specific themes.Area/Volume equations have dominated,
appearing in 4 out of 5 new syllabus exams.Other themes include distance (2017 and 2013) and a
cost equation (2009).

Max/Min was novelly examined within the Probability Density Function topic in 2021 and is
included in the database under that topic.
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1. Calculus, 2ADVC3 2016 HSC14c

2. Calculus, 2ADVC3 2020 HSC25

Questions

Afarmer wishes to make a rectangular enclosure of area 720 m². She uses an exist ing straight
boundary as one side of the enclosure. She uses wire fencing for the remaining three sides and
also to divide the enclosure into four equal rectangular areas of width m as shown.

i. Show that the total length, m, of the wire fencing is given by

. (1 mark)

ii. Find the minimum length of wire fencing required, showing why this is the minimum length. (3

marks)

A landscape gardener wants to build a garden in the shape of a rectangle at tached to a quarter-
circle. Let and be the dimensions of the rectangle in metres, as shown in the diagram.

The garden bed is required to have an area of 36 m² and to have a perimeter which is as small as
possible. Let metres be the perimeter of the garden bed.

a. Show that . (3 marks)

b. Find the smallest possible perimeter of the garden bed, showing why this is the minimum
perimeter. (4 marks)



3. Calculus, 2ADVC3 2018 HSC16a

Asector with radius 10 cm and angle is used to form the curved surface of a cone with base
radius cm, as shown in the diagram.

The volume of a cone of radius and height is given by .

i. Show that the volume, cm³, of the cone described above is given by

. (1 mark)

ii. Show that . (2 marks)

iii. Find the exact value of for which is a maximum. (3 marks)



4. Calculus, 2ADVC3 2019 HSC15c

�Part ii:RAPData (vs state mean) - Bottom 13%: School result (23%)was 8%below state average
(31%)
�Part ii:RAPData (raw) - School result was 23%

The entry points, and , to a national park can be reached via two straight access roads. The
access roads meet the national park boundaries at right angles. The corner, , of the national
park is 8 km from and 1 km from .The boundaries of the national park form a right angle at
.

Anew straight road is to be built joining these roads and passing through .

Points and on the access roads are to be chosen to minimise the distance, km, from
to along the new road.

Let the distance be km.

i. Show that . (3 marks)

ii. Show that gives the minimum value of . (3 marks)

Past HSC RAP
data integration.



5. Calculus, 2ADVC3 2008 HSC10b

The diagram shows two parallel brick walls and joined by a fence from to . The
wall is metres long and . The fence is metres long.

Anew fence is to be built from to a point somewhere on . The new fence will
cross the original fence at .

Let metres,where .

i. Show that the total area, square metres, enclosed by and is given by

. (3 marks)

ii. Find the value of that makes as small as possible. Just ify the fact that this value of gives
the minimum value for . (3 marks)

iii. Hence, find the length of when is as small as possible. (1 mark)



6. Calculus, 2ADVC3 2024 HSC31

Two circles have the same centre . The smaller circle has radius 1 cm,while the larger circle has
radius cm.The circles enclose a region ,which is subtended by an angle at , as
shaded.

The area of is cm ,where is a constant and .

Let cm be the perimeter of .

a. By finding expressions for the area and perimeter of , show that . (3

marks)

b. Show that if the perimeter, , is minimised, then must be less than 2. (3 marks)



7. Calculus, 2ADVC3 2013 HSC14b

�Part ii:RAPData (vs state mean) - Bottom 18%: School result (21%)was 6%below state average
(27%)
� Part i:RAPData (raw) - School result was 23%
�Part ii:RAPData (raw) - School result was 21%

Two straight roads meet at at an angle of 60°. At t ime car leaves on one road, and
car is 100km from on the other road. Car travels away from at a speed of 80 km/h,
and car travels towards at a speed of 50 km/h.

The distance between the cars at t ime hours is km.

i. Show that . (2 marks)

ii. Find the minimum distance between the cars. (3 marks)
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1. Calculus, 2ADVC3 2016 HSC14c

Worked Solutions

i.

ii.

Best practice
worked solutions.



2. Calculus, 2ADVC3 2020 HSC25

♦Mean mark part (a) 47%.

a.

b.

Black diamond icons
and “mean marks”
highlight difficult

past questions.





3. Calculus, 2ADVC3 2018 HSC16a

♦Mean mark (ii) 45%.

♦♦Mean mark (iii) 23%.

i.

ii.

iii.





4. Calculus, 2ADVC3 2019 HSC15c

♦Mean mark part (i) 41%.

♦♦Mean mark part (ii) 31%.

i.

ii.



5. Calculus, 2ADVC3 2008 HSC10b

♦♦♦ Low mean marks highlighted
(although exact data not available
before 2009).

i.

ii.



MARKER’S
COMMENT:Students who could
not complete part (i) are
reminded that they can st ill
proceed to part (ii) and attempt
to differentiate the result given.
Note that and are constants
when differentiat ing.

iii.

Marker’s Comments
appear when they

add value.



6. Calculus, 2ADVC3 2024 HSC31

a. ♦Mean mark (a) 41%.
COMMENT:Sector/arc
calculat ions used in
solut ion are for those
who don’t want to
remember formulas.

b. ♦♦♦Mean mark (b)
12%.





7. Calculus, 2ADVC3 2013 HSC14b

♦♦Mean mark 26%

♦♦Mean mark 27%
ALGEBRATIP:Finding the
derivative of (rather than
making the subject),makes
calculat ions much easier.ENSURE
you apply the test to confirm a
minimum.

i.

ii.
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