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UNIT 10.5 - DIFFERENTIATION 5
IMPLICIT & PARAMETRIC FUNCTIONS

10.5.1 IMPLICIT FUNCTIONS

Some relationships between two variables x and y do not
give y explicitly in terms of z (or x explicitly in terms of

y).
ILLUSTRATIONS
1.
vt +y* =16
is not explicit for either x or y.
We could, however, write

y==+2V16—2x? or x==+/16 — y°.
2. By contrast, consider
r%y° + 9sin(bx — Ty) = 10.

There is no way of stating either variable explicitly in
terms of the other.

Such relationships between x and y are said to be ‘im-
plicit relationships” and “implicit differentia-
tion” means differentiate each term in the relationship
with respect to the same variable without attempting to
rearrange the formula.



EXAMPLES

1. Determine an expression for 9 in the case when

dx
r* +y* = 16.
Solution
d
2T + 2y— Y = 0.
dx
Hence,

dy_—2:z: T

de 2y Y

4 in the case when

2. Determine an expression for 4

v+ 2xy’ + 9 = 4.
Solution

5d d
2T + 2 x3yy+y A+ 5yt=2 Y = 0.

dx dx

On rearrangement,

[6:1:y2 + 5y4] d — (2 + 2y%).

%Y _
dx
Hence,
dy — 2x+ 29
dz ~ 6zy?+ 5yt




3. Determine an expression for gi in the case when

r%y° + 9sin(bz — Ty) = 10.

Solution

2, 20Y | 3 dy

r°.3y"—= + y°.2x + 9 cos(bx — Ty). {5 — 7= =0.
dx dx
On rearrangment,
d
327y — 63 cos(5x — Ty)] dy = — [2zy° + 45 cos(5z — Ty))| .
x

Thus,
dy 2wy’ +45cos(bx — Ty)
dr  3x%y? — 63cos(bx — Ty)’




10.5.2 PARAMETRIC FUNCTIONS

Sometimes, the variables x and y can be expressed in
terms of a third variable, usually ¢ or 6, called a “pa-
rameter”.

In general, we write

r=ux(t) and y=y(t).

From the Function of a Function Rule,

dy dy dt

de  dt 'dz’
or

dy _dy o

dz — dt’ dt



EXAMPLES

1. Determine an expression for 9 in terms of ¢ in the

dz
case when
r =3t" and y = 6t.
Solution
dy dax
— =06 and — =0t
a0
Hence,
dy 6 1
de 6t t
2. Determine an expression for jg’g in terms of # in the
case when
z =sin’d and y = cos’.
Solution
d d
dz = 3sin®d. cosf and dg = —3c0s°. sin 6.
Hence,
dy —3c0s%0.sin @
dz  3sin®f.cosf
That is,

d 0
& TS — cot 0.

dr  siné

5



