FINAL HANDOUT
MATH 349 SOLUTION .
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the centre is ¢ = % and the coeflicients a,, = m
1
the radius of convergence R = — =9
L
n 32n 1 1
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thus the series is absolutely convergent on (% -9, % + 9) = (’T%, 2—38)

ends: z = § +9 gives ; ﬁ = z:: NG which is divergent p-series p = 1 < 1

oo _1 n
for x = % — 9 gives Z ( \/7_2 which is cond.convergent since the sequence ﬁ N O

( positive,decr.since ——, and limit is + = 0)
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together the interval of convergence is [T> g), outside the series is divergent.
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2. we know that e’ = Z — for any s ;use s =x + 1

then f(z) = ze® = [(x + 1) — 1] e"Tle™! :é(x+1)z— _

| |
n=0 n n=0 n
IR YCRS VR S SYURS S § YRS GRS YRR
e n! e~ nl e i (k—1)! e £~ nl
1 1S 1 1 5 1 1e—k-1
- 4= =24z F f
e+ek {(k;—l) k'} (x+1) e—l—e; o (x4 1)" for any z

3. For the curve c = {z = 2 + y*} N {6z — 2y — 2 = 1}
fora) z=2a2+y? =61 —2y—1so0 2?2+ y?— 62+ 2y + 1 = 0,complete the squares
(z—3)°+(y+1)°=9and (%‘3)2 + (%1)2 =1so
x=3+3cost,y=—1+3sint,z=6x —2y — 1 =19+ 18cost — 6sint , t € [0, 27)
for b)we have two options to find d in (x,y,2) =(0,-1,1) + td
from part a:
t = for the point P = 7 (x) and d = 7'(x) = (0,—3,6) or (0,1, —2)
since 7'(t) = (—3sint,3cost,—18sint — 6 cost)
OR



d =i x 3 where if = VF = (2z,2y,—1) then at P ny = (0,—2,—1)
where F (z,y,2) = 2> +y* —z2=0and G (v,y,2) =6x —2y — 2 =1
and 3 = VG = (6,—2,—1) so (z,y,2) = (0,—1,1) +¢(0,1,-2).

for c) for P t=mandfor R t= g ,also

I7/(6) = /9 + 36 (3sint + cost)? = /45 1 36(8sin” ¢ + Gsint cos)

™

SO s = / \/45 + T2(4sin®t + 3sint cost)dt.

(MJE]

. the equation z = f(1,-1)+ Vf(1,-1)e(x — 1,y + 1) =1— (x — 1) gives

r4+z=2 since for f(z,y) = ev*"0® f(1,-1) =1,

folz,y) = e 2aylna +yz)  fo(1,-1)=-1

fy(z,y) = v’ e In fy(1,=1)=0

OR 7 = (Vf(1,-1),—1) = (=1,0 — 1) and the point is (1, -1, f(1,—-1)) = (1,-1,1)
so —x — z = d and through P (1,-1,1) x+z=2.

. for a) at the origin we have to use the definition:
- 1 - 1
£0,0) = lim LE O =FO0 120 b pNE (o)
z—0 x 20 T T—0% T
£,(0,0) = i L0 =00 _ i 070,
y—0 Yy y—0 Yy

thus the gradient does not exist at (0,0).
for b) since f(z,z) = % for any z # 0 ( lim )f(x,y) # 0= f(0,0)

z,y)—(0,0
the function is discont. at (0,0).

. for the domain < > 0 both positive OR both negative
)

so the domain consists of the first and third quadrants without the axes
for level curves for any c

c=1n %, e’ = g, y=e x lines through the origin

without the origin and with positive slopes m = e =1,e¢, %

since we got a level curve for any ¢ the range is (—o0, ).

. Vf=2xe ¥, —e ¥ (2% +cosz),—e Ysinz) all partials are cont.functions so
D,f = Vf e v where v is the unit vector in the direction of AB = (=3,—1,—m)
and H@H =10+ 72, Vf(A) = (4,—3,0) and finally
-9
1

Dyf(A) = 7= (4,-3,0) o (=3, -1, —7) = NITEE 2




8.

10.

11.

OF (10) = Vf (2,y) » (22,20) = (£, ,) » (v3 1), where & = wv?,y —

ou

now for u =2,v = —1 r =2,y =—2so weneed f,(2,-2) =3, f,(2,-2) =
oOF

d == (2,-1) = (3,-2) e (1,—1) = 5.

and S (2, 1) = (3,~2) o (1,-1) =5

for a)

for T =0 y? =322 =0 y=+z/3 two lines

for T =3 y? — 322 =3 hyperbola with intercepts y = +v/3,2 = 0
for T =06 y? — 322 = —6 hyperbola with intercepts z = +v/2,y = 0
for b)

the direction is —VT'(—1,2)

so first VI' = (—6x,2y) then VT (—1,2) = (6,4) =2(3,2) so v = \7—%3 (3,2).

Define Fi(z,y,z) = xy? — z + u?, Fy(z,y,2) = 232 + 2y —u
Fg(l',y,Z) =TUu+y—TYz

since all partials are continuous function the only condition is that

i 8F1 8F’1 8F1 ]
9 (Fy, Fy, F aF St aF
Ok, B Fy) = det 2 2 | 0 at the given point
9 (z,y,2) g
8F3 (9 8F3
| Oz 0z |
y? 2xy -1 1 2 -1
sodet | 3x%z 2 2% | at the given point =det | -3 2 1 | =
u—yz 1l—xzz —xy 2 2 -1

2 -1 2 -1 2

zl-det[2 L ]—(—3)-det{2 1}+2 det[2 _11]:—4+0+8:47é0

For  f(z,y) =In(ycosz) x =0,y =1
Ty(z,y) = f(0,1) + Vf(0,1) ® (z,y — 1) + 5 [Az® + 2Bx(y — 1) + C(y — 1)*]
so f(0,1) =In1 = 0,since f(z,y) =Iny + Incosz fo=—SMZ — _tangy

—1 1
Ju = cos? x B
and A:fm((),l):—l,B:fmy:O C:fyy(O,l):—l
thus
To(z,y) =0+ (0,1) @ (z,y — 1) + 5 [-2® + 0x(y — 1) = (y — 1)°] =

2 (y-1°
2 2

fwx = —S€C2ZL‘ =

< |-

-2



12. Define F (z,y, z) = arcsin(zy) + 2%z + 2%y + 8

oF 3 OF z ) oF Y 9
oF
all functions are cont. at the point P (—1,0,2) and 5’_(P) = —12 # 0 so the equation
z
can be solved for z as a function of x,y around he point P (—1,0,2)
oF
Oy 2 3 — 2
then%:—gﬁz— yxy—l—z = 8:—atPand
Ox or +3222 123
az 1 _ Z2y2
oF < 4 22
o) By V1= 222 3 1
_z:_ﬁy:_ yzy = — = — at that point..
Ay or — 1+ 32% -2 4
az 1 — 22y2



