Section 14.5 The Chain Rule

3. Use the Chain Rule to find dz/dt. z = 2y — 2%y, c =t>+ 1,y =2 — 1.
Solution:
z=ay’ -2y, z=t*+1, y=t*-1 =

dz _Ozdx  Ozdy

dt - 22 = 3 _ 2 .2
it~ drdi | Oydt = (y° — 2zy)(2t) + (3xy® — 2?)(2t) = 2t(y> — 2ay + 3zy® — 2?)

14. Use the Chain Rule to find 0z/9s and 9z/0t.
z=+ze", z=1+st, y=s>—1>

Solution:
z=+xe", z=1+st, y=5—1t> =
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38. Use Equations 6 to find 0z/0z and 0z/0y. yz + xIny = 22

Solution:

yz+xlny = 22, solet F(x,y,2) =yz +xlny — 2% = 0. Thena—i B vy ol vy and
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49. Assume that all the given functions are differentiable. If z = f(x,y), where = rcosf and y = rsinf, (a) find

0z/0r and 0z/00 and (b) show that
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(a) By the Chain Rule, B = B cosf + BN sin @, 9% = 52 (—rsinf) + a2y 7 cos 6.
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Solution:



52. If u = f(z,y), where x = e® cost and t = e°sint, show that
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Solution:
By the Chain Rule, gs =e costg + e* smtg—y and gt —e®sint gm + e* COStg_Z
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Also, by continuity of the partials, 8850—51;@/ 3?4 gx Thus,
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Thus, 523(% + %) = (cos® t + sin® t) (g =+ g;b) = % + g—yg, as desired.

59. Suppose that the equation F(x,y,z) = 0 implicitly defines each of the three variables z, y, and z as functions of the
other two: z = f(x,v), y = g(x,2), x = h(y, z). If F is differentiable and F}, F),, and F, are all nonzero, show that
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Solution:

F(x,y, z) = 0is assumed to define z as a function of = and y, that is, z = f(x,y). So by (6), % = —% since F, # 0.

Similarly, it is assumed that F'(x, y, z) = 0 defines x as a function of y and z, that is ¢ = h(z, z). Then F(h(y, 2z),y,2) =0
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and by the Chain Rule, F e —I—Fya an—y:O.Buta—y:Oanda—yzl,soFma—y—i—Fy:O = 8_y:_FZ'
A similar calculation shows that % = —%. Thus, %g—z% = (—%) <—%) (—%) =—1.



