Section 14.R (3.24/08)

Review exercises

What is the value of f(z,y) = z2e¥ 4+ 2cosy at (5,0)?

Find ¢(10, —2) for g(z,y) = z? — 10y°.

Draw the level curves h = ¢ of the linear function h(z,y) =y — 2z for ¢ = 0, +2, +4, 6.
Draw the level curves F' = ¢ of the function F(z,y) = (y — %x2)3 for ¢ =0, 41, 8.

Draw the level curve of f(z,y) = v through the point (0,2). What is value of f on this curve?
cosw

Find the x- and y-derivatives of the functions in Exercises 6 through 11.

15.A
16.A

17.A
18.A
19.A
19.A
20.A

23.A

24.7
25.A
26.A
27.A
28.A
29.A
30.°
31.A

z =2y — 32y 9.4 flz,y) = (1+ay)°
z =sinx + cosy 10.A g(z,y) =xlny —ylnx
= x263y 11.A h( 7y) 62x+3y

(

T
What are g+ (0, 0) and ¢4 (0, 0) if ¢(x,y) = v/ Q(x,y), Q(0,0) = 9,RQ=(0,0) = 10, and G4(0,0) = 57
What is the t-derivative of H(t) = h(t%,t3) at t = 1if h(1,1) = 5, hz(1,1) = 3and hy(1,1) = —4?
What are (a) F(1,2), (b) Fu(1,2), and (c) Fy(1,2) if F(u,v) = f(u?v3 3u + 7v) and
z = f(z,y) satisfies f(8,17) = 10, fz(8,17) = 5 and fy(8,17) = —17

What are (a) G(0,2), (b) Gu(0,2), and (c) Gv(0,2) if G(u,v) = g(vsinu,usinv) and
z = g(z,y) satisfies ¢g(0,0) =4, g»(0,0) = 10 and g4(0,0) = 27

What is Hy(3,5) for H(u,v) = h(z(u,v),y(u,v)) if (3,5) = 10,y(3,5) = 20,

h(10,20) = —5, hy(3,20) = 7, 2u(3,5) = 5 and yu(3,5) = 27

Find the directional derivative of f(z,y) = 2%e3¥ at (2,1) in the direction toward (5, 5).

What is the directional derivative of z = cos(zy) at (2,3) in the direction toward the origin?
Find the gradient of f(z,y) = #3y? at (2,3).

What is the gradient of g(z,y) = sinz + cosy at (671', :1,) )?

What is the maximum directional derivative of f(z,y) = 2% + ¢> at (1,1) and what is the unit
vector in the direction of the maximum directional derivative?

What is the minimum directional derivative of f(z,y) = e* ¥ at (3,3) and what is the unit
vector in the direction of the minimum directional derivative?

Give the unit vectors in the directions in which the directional derivative of z = 2% — 3 at (2,1)
is zero.

Give an equation of the tangent plane to z = z?

—zyatx =2,y =3.

Give an equation of the tangent plane to z = sin(x + y) at x = =2,y = 2.

Give the differential of g(z,y) = 22 — y* at (3,—1).

What is the differential of z = e™¥ at (—3,—4)7?

Find the first-order partial derivatives of w = 3z + 4y? — 52°.

What is fey(1,1,1) for f(z,y,2) =2 2y3247

Give a normal vector and an equation for the tangent plane to xyz = 6 at (1,2, 3).

Give a normal vector and an equation for the tangent plane to sinx 4 siny + sinz = 3 at
(37, 37, 57).

What is the differential of z = z? — y3 + 5z at (3,2,1)?
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33.A  Find the maximum directional derivative of h(z,y,z) = e T¥* at (1,2,3) and the unit vector
in the direction of that maximum derivative.

34”2 The gradient of w = f(z,y,2) at (5,10, 15) is (2, 3,4). What is the minimum directional derivative
of f at (5,10,15)?
Find the derivatives in Exercises 35 through 38.

35.A ai(xy223w4) 37.A Fy(1,1,1,1) for F(p,q,r,s) = pg’r3st
w

38.A i(x1 + 29 + 323 + 4x4 + Sx5)

0
36.A 0 (sinz + siny + sin z 4 sin w) 94
Y

(End of Section 14.R)



