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Due: in the tutorial sessions next Wednesday/Thursday

Exercise 1

Calculate first order partial derivatives % and g—i:
(i) flz,y) =122 — 2y,

(11) f(%y) = x2 —+ y2,
(i) f(z,y) =",
(iv) f(z,y)==z/y.
Solution
(i) f(z,y) =12z —2y: % =12, g_i — 9

Exercise 2
Find the partial derivative g— for a function z = f(x,y) defined implicitly by the
equation:

(1> Z+23 =T Y,

(il) xyz = €*.

Solution of (i)
Substituting z = f(z,y) we obtain the equation for f(z,y):

f(x7y) + (f(xay))g =T —Yy.

Taking partial derivatives of both sides in x we have

of

o (o) + 3 )P0

(.f,y) =1



from which we can find % as

of 1 1
0z 1+3(f(z,y))2  1+322

Solution of (ii)

Analogously substitute z = f(z,y):

zy fla,y) = /).

Now differentiate both sides in z:

of _ fay 9
yf(ay) tayz(zy)=e 5 (& Y):
. F)
Finally find 8—£:
of  yfley)  yz

0z ef@y) gy er —axy’

Exercise 3
Calculate higher order partial derivatives f;, and f;s, of the following functions:

(i) f(a,y) = (ey)? + 5=,
(ii) f(z,y) = cosz + ysinx.

Solution

(i) f(z,y) = (xy)Q + SIeT:mZ Ty = (fm)y = (fy)x = (2x2y)m =42y, foze = 2%-
(ii) f(x,y) = cosx + ysinx: fz, = cosx, frzx = Sinx — ycosz.




