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Solutions Book Chapter 28, SCI 113 Spring 2008

Exercise 28.3 (a) f(z,y) = 3z + Ty — 2, gf( y) = fz(x,y) = 3 (answer

is independent of x and y, hence,

f(2 1) = f2(2,1) = 3. Similarly,
of
7($7y) = fy(x,y) = 7, so that
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20° =3y —2zy—x—y+1, %(ffay) = fulz,y) =422y —1,s0 %(2,1) =
0
fz(2,1) =5. g—;(x,y) = fy(z,y) = —6y — 22 — 1, so —f(2 1) =f,(2,1) =
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1) = 2,1) = —.
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Exercise 28.4 (a) Let u = ax + by, then z = g(u). By the chain rule

0z 0z Ou
3 = 7u5p ~ 9 Wa=ag'(ax +by),
and
0z 0z Ou
S b= by (ar + ),
0z ) 0z .
If z = g(u) = cosu, then — = —asin(az + by), and — = —bsin(azx + by).
5 ox 5 dy
If 2 = g(u) = €%, then a—z = ae®t%_ and 8—2 = he®*tby,
x y
(b) If z = g(sinzy), then u = sinzy. By the chain rule
0z 0z Ou , .
9= oY (u)y cos zy = y cos zyg' (sinzy),
and
0z % Ou _ = ¢'(u)x cos ry = x cos xyg’ (sin zy)
dy  Ou Oy N ’

If g(u) = €%, then z = €5 %Y. Applying the above formulas, or by differen-
. 0 .
tiating directly, we get 6—2 = ycoszy e and a—z =z cosxy e’ Y.
x
(c) V = g(r), where r = y/22 +y2. Recall theat in polar coordinates

x =rcosf, and y = rsinf, where 6 is the angle between the z-axis and the
line joining the origin to the point (z,y). By the chain rule
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We now express a—v and — in terms of r and 6:

or oy
o, 5 5 T oy
%—g(vw +y )W—Q(T)COS@

o Yy P
- = xre + 2 —Z = r)sind.
By 9'(Va?+y?) e g'(r)



