Math 200 - Test 2 Oct 10 2013

Question 1. [10]:

(a) Determine the unit tangent T to the space curve r(t) = (t, 0,2t — t?) at the point where t = 2.
w4
Vil = L1y0,2 -2t

?’(2—) = Lo, 1-.2(?—)> = L 1,0,°2).

— \(/ ) - (Vo 'L>
'_r = (L — (R | 0 L J- _
> r——————-' — -—"! 'S, o 2Js

[5]
(b) Determine the points (x,y, z) at which the space curve r(t) = (t,0,2t — t?) intersects the paraboloid
z=x>+y%
Solve 24t = %400
= 2t- 25 =0
= 2¢(1-t) =o
a) .t =9 ) —t = !o
o0 P”‘m % ’1‘%1‘-?4/53660\/\ ol
ol
(1,0, 2a0-1%) =|(101)
[5]
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Question 2. [10]:

5
(a) Show that [im y* cos” X does not exist.

(xy)=+(0.0) x4+ y4

) 4t (xq) > (0y0) oLove Dositve X -oxis

| o Syleotx S
() ~> 4 9 = 0
P00 Ay 120 Mo

Gi) A Cx,g)-a X)) a»(aw? ?osz-é{ue Y= axis

[Ln 5_2“005296 T s, ?.%S(D) {
(xp(o0,0) 7("-&3"‘ - LL.::,+ ‘? Y Q:;; d
g o +Y ¢

Resuls c& ('\) 2 (,u) A\ -H:avf So (im 5’3;‘0052?6 cloes not exist,
(Xta}'é(a O) x*a'

[5]

4 4

(b) Show that : I)lm(0 . i—z_?;}% exists and find the limit.
X,y)—

N A A 1O i)

K 2(0,0) eyt (ag3(000) (2
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[5]
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Question 3. [10]:

(a) Letz= —;— —In(xy). Evaluate

laz 82]
Ox 0¥ ] (xeyy=(11)

é"i( - [_L o
% iy ¢ xg- 4 ) - ©

x = =X X
) P R el
’ d L ENANY
¢ 0 ’ \
60 é_%: 9'7:] - o - C\L> = 2_
x Yy 1) [3]
(b) Let u(x, t) = e~®*sin (ax) where a and b are constants. Find the realtionship between a and b if u; = Uy
W= -4 e i a x)
= — it
U = ae cos(ax)
_ 2 -bt
(Ax-x‘ - e Sin (ax)

-bt 2 -kt
Uy = Uxx =2 -be smlax)= —a’ e = swlax)

> bl 2

\/1 + xz—l— \/1 — xy Fmd Bxyz- (Hmt you may assume that Clairaut's Theorem apphes)

(c) Letg(x,y,z)=

[3]
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Question 4. [10]:
(a) Find an equation of the tangent plane to z = In (x — 2y) at the point where x =3 and y =1

firy) = An(x-29).
F(3,0) = An(3-2 ()=

Lo

JC (Z () = \ =
-’?"9 () 372
1“8'(3“): -z ( _ -z .y
X2y | a0 372

2= £00) « £.G0) (x-3) f%(.?u)(glq)
2= 04 [-(x73)+ (2)(g—=1)

W-‘LD’ = D - [6]

In (x — 2y). Use a linear approximation to estimate £(2.9,1.1)

;(gﬁl) I (%) W(gﬂ)

(b) Letf(x,y)=
Frow (2) f(mg)::: (%-3) -

2GR (29-3) = 2(Li1)

[4]
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Question 5 [10]:

(a) Use the chain rule to determine gc/% at t =0 if

W=e"2+y2, X = cost+sint, y =cost—sint
0[(/0. - a o(&. -+ -
At ég

2
x-r" L 2

= JIxeé J »éé’Sc?\'bd-COSf) + l3€x+9 (—g('n'l'—CoS{')

S
ALK

At "c';"d) X = [+0 =1 Lg: (—o ={

A W 20 Al
= . @ e (- )+ () )+ x0e ! //}«K))
= Ze - ?,e ’ \ [5]

(b) Use the chain rule to determine 5‘/— at (u,v) =(-1,2) if

2
v

w = xy -+ Inz, X = —, y=u+v, Z = Ccosu
u

W | dd X L gy L, Ju )2
R L L Vs vl Dl

) o
= I~ . >
G800 e x4 LD

At QA‘U"): (—‘)?’) W haor 7(: %‘—L: "‘“() é:_ -+ = |

T = (\\(z)(z) .
ov |, = +(t4) = E

[5]
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