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. {20 pts) Given a,b, ¢ > 0. What is the volume enclosed hy the ellipsoid

. {20 pts) Let [ : R — R be differentiable. Suppose that f(0) = 0 and f'(z) > f(2)

for x € R. Cau f(c) < 0 for some ¢ > 07 Prove or disprove your answer.

(30 pts) Consider the system of equations

Iz+y—z+ut = 0
r—y+2z+u = ¢
20+ 2y—3z+2u = 0.
(i) Prove that for some ¢ > 0, the system can be solved for (z,y, u) as a

function of z € [—¢,¢], with 2{0) = y(0) = «(0) = 0. Are such functions
z(z), (), u(z) continuous? differentiable? unique? (15 pts)

(ii) Can the system be solved [or {z,y,z) as a function of v € [-6, 4] for all
d > 07 (15 pts)

Prove or disprove all your answers.

(15 pts) Suppose that [ :[0,1] — R satisfies

lim f(z) €R, Vee{0,1),

T

and f(0+) = lmg_os f(z), f(1-) = lim,)- f(x) € R, Can f be Riemann
integrable on [0, 1]7 Prove ot disprove your answer.

. (15 pts) Let «: R? — R be analytic and nonconstant. Suppose

Uy = Uy for z,y €R.

Can the [unction « have a local maximum point at (zg,70) € R?*? Prove or
disprove your answer.





