Math 2400 Midterm 2 Spring 2017

1. (10 points) Short answer questions.

(a) (3 pts)False (choose one, you do not have to justify it) The following parametrizes
a cylinder {z? + y% = 4}

g=2¢080, y=>=2sin6, z=_2z

v

x* MfSwasl@vL bsins @ =

(b) (3 pts) Let f(z,y,2) = 2% — 22 — y>. Which type of quadric surface is the level
surface of f at k = 07
2 2‘__ 2 = =
Zo-xT-y FK=0

z = ><2+‘3

(Q@W@§

(c) (4 pts) Complete the sentence (you do not have to justify it): Let z = f(z,y), then
the maximum rate of change of f is given in the direction of ___~\/ sl

and the rate of change is |V (He w\aqm‘/‘cw/r st Fle Wl){j l/ejw y
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2. (12 points) (a) Find the length of the curve r(t) = (2t,t%, 1% fromt = 0 to ¢ = 1.
-é ; ‘_ ’ r) 2
r “’) i 4 ] ) *t ) t 7

8
larat et = Juah? o = 2+t

[ wrmiar= 20t dt = 2t
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R
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\.«‘J"
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(b) Now, let r(¢) be any other curve that you know is parametrized with respect to arc
length. What is the length of r(t) from ¢ = g to ¢ = b,0 < a < b? (The curve is

parametrized with respect to the arc length starting from ¢ = 0 in the direction of
increasing ¢.)

Since ¥ (1) 'S ,faPQYM6'+Y\Z€A with KESP{d to arc lﬁnatH/./
then we know (?’(%)\ =

Thecefore

. |
Lorelar <P de = 11 < bea
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9

& points) Match each contour map with a function from the choices on the right.
g

1. D A flz,y)=xz—y

/a
wo]
kﬁ
'P\X/v 0
" =
I A
~ l . 7,¢_
+
QQI\D
B

C. f(xvy):x_yQ

)
\

D. f(:z:,y)::c+y
x+b:K
(3: k- X

E. f(z,y) =2*+3°

e "ﬂ
T

F. f(z,y) =y -2
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4. (12 points) Demonstrate that the following limit does not exist.

2
i £y
lim
(zy)—=(0,0) % + 72

Lt orp—m !

i —3 (%)
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5. (10 points) Find an equation of the tangent plane to the hyperbolic paraboloid

Lohoweon =2 —y" at the point P(1,1,0).
oz Lo = " Cxo)\\be o) %@ob\\ >L\\ O
Cle D = W=
QK = \L\\<>>A -

g\\ - ’Z\\(\\ 5 =~ =g

Z -0 2(%D- 2(N-\D

PR

%Polo\ wn 2

-O ‘ .. Y

Bz = KN 2 "o
- g A RN =L m25\7
QF\U>\)O‘> 4 L \\ \Q\ \ 0) )
P\omﬁ

C %Ko s NNy 77 <O
$21m2, XN, 27 -
Zlw-b) 2412 =8B
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6. (12 points) Suppose w = f(z,y), where z = z(s,t) and y = y(s, t).

0 0
(a) Write out the chain rule for w. That is, find expressions for. a_w and 8_1116) You do
5

not need to show any work.
A ‘ ’a
d ) /9 wJ 9 % ~ E_Vi__ i« O

2 B 2y
T

2 0
(b) Using your answer from part ), find an expression for %TZ) = % (%) '

9 x D 9
Y 2 )~«——~,——3“.~+__,a\

3 /20 Ax Jn 2 X 1,,3«9-&’),2%3

= (5 3 T ek 2 T iy o
QW 32:]
- Qa FL e
dw0 ) 2%
> (32)
9 /9w 9 [Rw 3—% T S dx )+
(% )T o L ox /e d
9 [Rw 24 . = (5, ) o
A\ %Y 9 3 du X
Vw99 \ IS 4 == o
% ?2-__,‘/’3 g?i- + 79 o 24 D+ Ix -
3(/0 -~ 2 X a\aax -\ Dwa_fé
—> o AN s 3y T Y50
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7. (11 points) Let
f(z,y) = e sin(y).
(a) Find the gradient of f at any point (z,y).

v1?(><:,7) = {elm (7>/QKng(j) D)

(b) Find the gradient of f at the point (1,0).

VA = Lo e =€5

(c) Find the rate of change of f at the point (1,0) in the direction of the vector

v = 3i + 4j.
Noemalize. QA ”'{7""’&?-& iR ;qu =S

o \ Y
(8 = = 32 - T S -
—T y (2,50 =3%t%]

—

Racoll
W Dp it = VG .2

Qo

a—

Pafls=¢oe. 73 1y - te



8. (12 points) Let f(z,y) =10 — 2% — ¢y* — z.
(a) Find all the local maxima and minima of f(z,y), and saddle points if any. Give

both location and value.
o el TyE =R
‘%(" . ) 5 8
s 26,0 (2 X= 5% 9’@

o P X -
gxx‘ * )*33' ’?‘2? QCX‘O

Se Dlip= o & fn %O
So  at "’,’]/tﬁ g(?ﬁ'ﬁ) hws
a Mux Valwe o «?C’;{fo>: %IL

(b) Restrict f to the closed region D = {(z,y)| 2* + y*> < 9}. What are the absolute

(global) maximum and minimum of f(z,y) over D? Give both location and value.
Can  ve wiite P &S D= EC)Q‘;‘))‘-S;LX&;/ %:f’\,qik‘j
5 0 ’\? CQ( ‘3 Fe- )W‘”
= |- %

laise %Cx@ had e O @5, So ma 3@(3 (k) ot %=~ x=3X

C Ma) ok % )(

& Q(;@ @pk i)z -2 &? Srom ok (o
Frie)= A s fztobwl max 5 L g el

My R~

N4
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9. (12 points) Use Lagrange multipliers to find the maximum and minimum values of the

B
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function
f(z,y,2) = 12z — 62 subject to the constraint z* — 8y* + 2> = 5.
9: XL—é)ylav 2L
Ve =<1,0-6
O g = {2x,-16y,22) vE=2%-Vy
{12, 0,-62 = 12 2x,7ly, 223
\L = LXxX
0 =-l6Ly  — Bhp x=0 o Y=o
~6 = 2Lz
R
.Xl_y7 .Qt’-zs- i S U __..,j“{- 2=0 — “,.,14,,;:.1,&
§e A F0 = Y =0
~ 6
x= 2
=
23
1,
g = XL“?‘ILTZ}L"(()i« 0 —r(:_})l = }__S +.2
2 1 ar oAt
L :
=2 1 = _‘_"_S_S_ = 7 = 21233
A=3: x=12
yee =  $0 1) w260 =30
zz -
2=-3. x=~2
=
Y=o => £(-1,01) =2 12(2)~¢a)=-30
|
Mey Vdhe = 30
Aln Valee 2 S0



