MATHA411, Section 1 Exam 2

Spring 2018, Term 172

1D:

Name:

Answer the following questions.

1. (20pts) Let f : © — R™ where () is an open subset in
R™ and a € Q.

(a) Define, D¢ (a), the derivative of f at a.

(b) Show that Dy(a) is unique, assuming that f is dif-
ferentiable at a.

2. (20pts) Let f : 2 — R where Q is an open subset in
R™ and a,u # 0 € Q.

(a) Define, D, f(a), the directional derivative of f at
a in the direction of w.

(b) Show that |D,, f(a)| is maximum in the direction
of the gradient of f at a.

3. (40pts) For the functions fi,fo : R® — R, f : R® —
R2, g : R? — R3 defined as

fl(xvyvz) = Tr—Y,
fg(l’,y72) = TYz,
f(x,y,z) = (f1($7y’2)7f2(3€,y,2))’
g(z,y) = (zy,2%y°%),
compute

(i) Duf1(1,1,1) where u = (ug,u2,us) € R3,
(i)

(iii) Hy,(1,1,1), the Hessian of f5 at (1,1,1),
(iv) D2(1,1), the second derivative of g at (1,1).

D(fog)(1,1) using the chain rule,

4. (20pts) About the point (0,0), find the second order
Taylor’s formula for f(z,y) = cosx cosy and show that

R3(xa y)

lim ——2%5=0
(@9)—(0,0) || (z,y)[1?

where R3(x,y) is second-order remainder. (Hint: com-
pute |R3(z,y)|)




