Multivariable Calculus Math 53, Discussion Section

Feb 28, 2014

1. Use the Chain Rule to find 0z/9s and 9z/0t.

z=2a%4siny, x=st, y=sin(s+1t)

A. 0z/0s = 2st? + cos(sin(s + t)) cos(s + t), 0z/0t = 25>t + cos(sin(s + t)) cos(s + t)

Implicit Differentiation

2. Find dy/dz.

a) 22 —y? =y b) coszsiny = xy

3. Find 0z/0x and 9z/0y.

a) 22 +y? + 22 + 2z — 62 = 6 b) 2* +Iny = 23
9z __ 2z+2 9z __ 2 o]
A.a) o2 = —3755, 872__2236 b) 52 =

4. If u = f(x,y), where x = e® cost and y = e®sint, show that

% 2+ % 2—6—25
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5. If z = f(x — y), show that %—F%; = 0.

6. Find the gradient of f, evaluate the gradient at the point P, and find the rate of change of f at P in the direction

of the vector u.

f(z,y,z) = cos(zy +22, P=(2,0,1), u= g,§,§
T

A. Vf = (—ysin(zy), —wsin(zy), 22), Vf(P) = (0,0,2), Vf(P)-u= =2

7. Find the directional derivative of the function at the given point in the direction of the vector v.

f(x’y):gjey’ (270)a vV = <§,—§>

8. The second directional derivative of f(z,y) is
Dlglf(w7 y) = Du[Duf<m7y)]‘
If u = (a,b) is a unit vector and f has continuous second partial derivatives, show that

D2f = frua® + 2fryab + f,,b°.
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Moreover, find the second directional derivative of f(x,y) = e” cosy in the direction of v =
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