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Math 201 — Review problems for Exam 2 (Fall 10) B. Shayya

Problem 1 (Fall 04)
Suppose that the derivative of the function f(z,y, z) at the point (1,1, 1) is greatest in the direction
of A =6i— 3j+ 3k, and that in this direction the value of the derivative is /6. Also suppose that

f(3,0,-1)=1, Vf(3,0,-1) =3i—j+5k, Vf(3,2,1) =6i—2j+k and Vf(0,—1,1) = i+j+k.

(a) (5 pts) Find the derivative of f at the point (3,2,1) in the direction of i + j + v/2k.
(b) (10 pts) Find Vf(1,1,1).
(c) (4 pts) Is there a unit vector u such that D, f(3,0,—1) = 6 ? Give reasons for your answer.
(d) (6 pts) Find the line normal to the surface f(z,y,2) =1 at the point (3,0, —1).
(e) (10 pts) Let

T =, y=p0-2, =Pt WhowmfEy2).

Find Ow/0a and dw/dp at the point (a, B) = (3, 2).
(f) (10 pts) Let w = w(e, B) be as in part (e). Find a plane tangent to the surface

w(e,f) =292 -1
in the afBy-space. (Hint. Start by finding a point (o, 8,7) = (7,7, ?) on the surface.)

Problem 2 (Fall 07)
Given a differentiable function f(z,y) and a point By in the zy-plane such that

e the derivative of f at P, in the direction of A =i+ j is /2
e the derivative of f at P, in the direction of B =i+ 2j is v/5 .
e the line normal to the surface z = f(z,y) at the point (—2, —2,2) passes through the origin.

(i) (12 pts) Find the derivative of f at P, in the direction of C = 3i + 4j.
(ii) (10 pts) Find the derivative of f at (—2,—2) in the direction of D = 2v/2i + j.

Problem 3 (Fall 08) ,
Suppose f(z,y) is a differentiable function of two variables such that

f(=71,7) =1, f(9,¥9);5, and f(2,1) =5.

Let ~ e
r=r?-g? y=8—1r?, and w=f(z,v).
(i) (10 pts) Find Ow/0r and Ow/ds at the point (r,s) = (2,1).
(ii) (2 pts) Show that
ou, ow_,
S or . 8y =

everywhere in the rs-plane.
(iii) (9 pts) Find a plane tangent to the surface w(r,s) = r + s +t in the rst-space.
(iv) (6 pts) Find a line tangent to the curve w(r,s) = 5 in the rs-plane.
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Problem 4 (Spring 09)
Suppose f(z,9, z) is a differentiable function of three variables such that

Vf(3,2,5) = 6i—2j+k, V£(3,1,3) = i+, Vf(2,1,2) = 8-, £(3,1,3) =5 and £(3,2,5)=3.
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Let :
T=r+s y=7r—28, z=2r—s and w= f(z,y,2)

(i) (5 pts) Show that

0 w
(B2 o) (3o +£:) = (1 - (™
(i) (15 pts) Find Ow/0r and dw/ds at the point (r,s) = (2,1). Then estimate w(2.3,1.4).
(iii) (5 pts) Find a plane tangent to the surface f(z,y,2) =3.
(iv) (7 pts) What are the directions of zero change in w at the point (r,s) = (3/2,1/2)7
(v) (7 pts) Find a line tangent to the curve w(r,s) = 2r + s in the rs-plane.




