
MATHEMATICS 200 December 2009 Final Exam Answers

1. (a) ∂z
∂x

= y2z2

4z3−2xy2z , ∂z
∂y

= 2xy z2−1
4z3−2xy2z

(b) ∂z
∂x

(2,−1/2) = 1
12

, ∂z
∂y

(2,−1/2) = −1

(c) f(1.94,−0.4)− 1 ≈ −0.105

(d) x
12
− y − z = −1

3

2.

critical
point

type

(0, 0) local max

(2, 0) saddle point

3. (a) The maximum and minimum values of T (x, y) in x2 + y2 ≤ 4 are 20 (at (0, 0)) and 4
(at (0,±2)), respectively.

(b) 1√
17
〈−4,−1〉 (c) 18 (d) (0, 2)

4.
√

11

5. 1−e−1

2

6. (a)

x

y

y “ 2 ´ xy “ x

p1,1q

p2,0q

(b) I =
∫ 1

0
dx

∫ x
0

dy y
x

+
∫ 2

1
dx

∫ 2−x
0

dy y
x

(c) 2 ln 2− 1

7. x̄ = 10
3π+8

≈ 0.57

8. (a)
∫ π/2
0

dϕ
∫ π/2
0

dθ
∫ 1

0
dρ ρ4 sin2 ϕ cosϕ cos θ (b)

∫ 1

0
dz

∫ π/2
0

dθ
∫ √1−z2
0

dr r2 z cos θ

(c) 1
15


