Advanced Higher Maths : Unit 2
1.5 Applying Algebraic and Calculus Skills to Problems

MORE CALCULUS
APPLICATIONS

Optimisation

Differentiation can be used to analyse problems and help to find optimum values of
systems as long as they can be modelled satisfactorily.

Example

The diagram shows an isosceles triangle inscribed
in a circle radius r. ©

(a) Show that the area of the triangle is given by
A =r*sin@(1+cosH)
where @ is the angle between the equal sides.

(b) Find the maximum possible area of the triangle. \/
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Related Rate Problems — Application of the Chain Rule

When a pebble is dropped into a pool of water a series of concentric circles is
produced. Both the radius and area of each circle vary with time, and naturally the
area of each circle varies with the radius. The rate of change of radius with respect to

. d . . dA
time, d—r , rate of change of area with respect to time, o rate of
t

change of area with respect to radius, Efdﬁ , are all related and
s

relationships may made using the chain rule:

d4 _dd dr

dt dr dt

Many such relationships can be found and are of value when solving problems
involving rates.

Examples

1. A stone is dropped into a pool of water, creating circular ripples.
Find the rate at which the area of the outer circle is increasing (in cm/s), at the
point where the radius is 4 cm.

The rate at which the radius is changing is % cm/s.
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2, A spherical balloon is blown up such that its volume increases at the constant

rate of 8 cm’/s.
At what rate is the radius increasing at the instant the radius is 4 cm ?
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Areas Between the Curve and the x-axis
1\ = AY

/

Area = j f(x)dx

Note Always sketch graph first.
Areas below x-axis give negative answer.
Work out areas above and below x-axis separately.

Examples

1. Calculate the area bounded by y = x> —4x and the x-axis.
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2. Find the area between the curve y = x(x — 1)(x — 2) and the x-axis.
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Area Between Two Curves
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Area Between the Curve and y-axis
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Tips for Success....
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Worksheet Q15 - 18

Volumes of Revolution

Volumes of revolution are formed when a curve is rotated about the x-axis (or y-axis).
When a line is rotated a cone is formed.

Example
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Find the volume of revolution obtained between x = 1 and x = 3 when the curve
y=x>+1 isrotated (i) about the x-axis
(ii) about the y-axis.

@ () Aot x-oxs - whmﬁmﬁ&&
R 4=l
Ve [ (e pdx
= [ (av i) b
=T [ﬁgf W3 + X ]‘3
,11(( 35 4 w3+3 (4 “_Hv

= 10ty umh3
5

10



Advanced Higher Maths : Unit 2
1.5 Applying Algebraic and Calculus Skills to Problems

@ Abab yraxs - lmis ftry
etk - y's

bl Wha &=L ye M2 Eguhen Y=l
X=3 4=3H~=10 A Y-

A \)L
= P Yy (1 spaite
—Ter@ lbg
[ $-y ],
=T () (2’))
o ombs?

e —
v Prfae v;d»n@ g

abwt X-n6 t
aJ n %3 aﬁoau% ys.

C{E Maths in Action p122 Exercise 7.10 Questions 12 to 14

Worksheet Q8, 10, 12, 13, 14
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