APPLICATIONS OF DIFFERENTIAL CALCULUS
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A farmer wants to build a rectangular enclosure for his chickens. The arca of the enclosure must be 350 m?. The
fencing used for the side AB costs $13 per metre. The fencing for the other three sides costs $4 per metre. The farmer
wants the cost of the enclosure to be a minimum. Find the minimum cost.
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Let f(x) = 24 - 222, for z € E. The following diagram shows part of the graph of f and the rectangle OPQR, where
Ris on the positive z-axis, P is on the y-axis and Q is on the graph of .
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Find the coordinates of point R(z, y) that gives the maximum arca of OPQR.
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A semicircle with centre (0, 0) and radius 4 has a triangle, A, ABC, inscribed as shown in the figure below.

C(x,0)

‘The cquation of the curve is given by y = va — 22, where a € Z.
() Find the coordinates of point B in terms of z only.
(b) Hence, find an expression for the arca of triangle ABC, in terms of z.

d(Area) _8-2r—a?

Show that
(c) Show dz 6

(d) Hence or otherwise, find the coordinates for B that maximize the arca.
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Jack makes an open container in the shape of a cuboid with square base, as shown in the following diagram.

‘The container has base length = m and height y m. The volume is 32 m®.

Let A(z) be the outside surface arca of the containcr.
(a) Show that A(z) 18 + 2%
z

(b) Find A'(x

(c) Given that the outside surface arca is a minimum, find the base length of the container.

(d) Jack coats the outside of the container with waterproof resin. A can of resin covers a surface arca of 5 m? and
costs §15. Find the total cost of the cans needed to coat the container.
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A closed cylindrical can with radius r cm and height h cm has a volume of 247 cm?.

(a) Express h in terms of r.
‘The material for the base and top of the can costs 15 cents per cm? and the material for the curved side costs 10
cents per cm?. The total cost of the material, in cents, is C.

(b) Show that C = 30mr2 + 2807
™

(c) Given that there is a minimum value for C, find this minimum value in terms of .
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