Calculus 104-2
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(i) x=1, a, =In(1 + %), > ay, is divergent

(ii) z = -1, a, = (=1)"In(1 + %), > a, is convergent
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6. Since siny ~ y when y — 0, then
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From ay 11 = $an41 + am ap > 2 £, choose (D).
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flx,y) = —23 + 4oy — y? + 1.
{ fo(m,y) = =322 +4y =0
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Then the critical points are (0,0), (§,%).
fee(2,y) = —62, fyy(xvy) —2, fay (z,y) = fyan(x y) = 4.

(i) (z,y) = (0,0):
D= fmw(oao)fyy(oao) - (fzy(O,O))2 =-16<0
= (0,0) is a saddle point.

(i) (z,y)=(8,28): D=8>0and f..(§,%5) <.

= f has a local maximum at (5, 12).
(A) False, counter example: b, = =
(B) True, % > Vapby,
oo
% > (ap + by) is convergent, = Z v/ anby, is convergent.

(€) Tanba < (T an)(S b) i

= " a,b, is convergent.

(D) - Z [(=1)"anb,| = Z aynby, is convergent,
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13. (A) Let a, = —=>——=, b, = +
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By limit comparison test, Y a,, is divergent.

(B) Let a, = tan(+), b, = 1,
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By limit comparison test, Y a,, is divergent.

(C) Let a, = (¥/2—1)",
lim (Jan))/™" = lim ¥2—-1=0.
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By root test, Y a,, is convergent.

(D) Let a, = o2 b, = -
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By limit comparision test, > a, is convergent.
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= lim f(z,y) doesn’t exist.

(2,4)—(0,0)
= f is discontinuous at (0, 0).

(C) By (B), f is not differentiable at (0,0).
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15. By definition, choose (B) and (C).
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= (xay) = (\/57 O) or (_\/57 0)
Consider the boundary, 22 + y? = 1.

—2sinf
Let x = cosf, y =sinb, f(z,y) = f(cosh,sinf) = ;m .
When 6 = 7, f(z,y) has absolute maximum 2.

3. £2(0,0) = lim f0+ h)h— £(0,0)

fx(%y):{ than71%+$2m(*%)*y2\/ﬁw(%) if (z,y) # (0,0)

=0

0 if (x,y) = (0,0)

J2(0,04+h) — f.(0,0) . _
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fﬁy(()?O) = }llli)%

4. Let f(z,y,2) =sin(zyz) —x — 2y — 3z.
Vf =< cos(zyz)yz — 1, cos(zyz)xz — 2,cos(zyz)ry — 3 >
V£(2,-1,0) = (-1,-2,—5)
tangent plane: —(z —2) —2(y+1) —5(2 —0)=0= 2+ 2y + 52 =10
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