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Due: in the tutorial sessions next Wednesday/Thursday

Exercise 1

Use Chain Rule to express Cfi—f as a function of ¢ in the following cases:
(i) w=x+y? x = cost, y = sint;

(i) w= %, x =¢e', y=sint;

)
(iii) w = In(z — y + 2), z = cost, y = sint, z = \/t;
(iv) w =z +sin(zy), x =t, y = Int, z = 2.

Solution

dw _ Owdr | Owdy o
Using the Chain Rule 4 = owar T oy dt We obtain:

(i) ‘fi_lf = 1. (—sint) + 2y cost = —sint + 2 sint cost;

s\ dw 1t el e’ COSt
1) 5 = et — 5% — ==
(i) dt Y COSt sint sin’¢

In the followmg use the Chain Rule in three variables z,y, z

dw_@wdx+8wdy+8_w%
dt — Ox dt Oydt Oz dt’

(iii) 9 = s (—sint) -

1 1 : 1.
— erZcost—l—gﬁ Tz 2V — cost_Sini i (—S|nt—cost+2—\/z>,
(iv) % = ycos(zy) - 1 + wcos(zy)+ + 12t = (Int)cos(tInt) + cos(t1nt) + 2t.

Exercise 2

Use Chain Rule to express % and % as functions of r and # in the following cases:

(i) z =xeY, x = rcosh, y = rsind;

(il)) z = %, x = rcosf), y = rsind;

(iii) z = 22+ y? + u?, © = rcos, y = rsind, u = r.

Solution

. . 9z __ 0z 9z 9z 0y 9z __ 9z Ox 9z Oy
Using the Chain Rule 5 = 52 3% + o s = ooas T oo 58

(i) 2 = eYcosh + we¥sing = e™SIN%cosh + rcosfeSINsing,

9z = e¥(—rsinf) + ze¥rcosh = —rsinfe™'" + r2cos?hemSINY;



(ii) % = %cos& — ,zsind =

rSiNG  rsSing

COosé Coso __ 0
?

9z __ 1 : x _ 1 _ cos?g.
59 = y(—rsin) — “5rcost = —1 Sin7o)
(iii) Use the Chain Rule in three variables z,y, u: % = %% + g—z% +
9z 0z 4 0z0y 0z Ju.
Ox 00 + Oy 00 + Oou 06"
% = 2xcosh) + 2ysinf + 2u - 1 = 2rcos?0 + 2rsin?6 + 2r = 4r,

% = 2z(—rsinf) + 2yrcosd + 2u - 0 = —2r2cosfsinf + 2r2sinfcost) = 0.
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