U23 222 Practice_Test_3live solve

Wednesday, July 12, 2023 9:55 AM

Sol, (Live Sde )

Rec. Instructor:

NAME

Signature Rec. Time

CALCULUS IIT - PRACTICE TEST 3

Show all work for full credit. No books or notes are permitted.

Prohlom Pgintg Paaaibla
I 1 OlIivS 108

6

7

Total Score

Note: Bold letters, like u, are considered vectors unless specified otherwise.

You are free to use the following formulas on any of the problems.

Cylindrical Coordinates:

z = rcos(f) r= a2 +y?

y = rsin(f) tan (0) = %
zZ=Zz zZ2=2z
dV = rdrdfdz

Spherical Coordinates:
x = pcos(8) sin(p) p=+/22+ 12 + 22

y = psin(f) sin(p) tan (6) =

z = pcos(yp) cos(p) =

SRS

dV = p*sin(¢)dpdfde
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Second Derivative Test: Let z = f(z,y) be a function of two variables for which the firs

t-
and second-order partial derivatives are continuous on some disk containing the point (zg, o).
Suppose fi(zo,y0) = 0 and fy(zo,yo) = 0. Define the quantity

D= fmac(giOsyO)fyy(l'OvyO) - (fmy(l'()',yo))Q

L. If D> 0and f..(z0,y0) > 0, then f has a local minimum at (g, yo)-
il. If D >0 and fy.(z0,y0) < 0, then f has a local maximum at (xg, yo)-
iii. If D < 0, then f has a saddle point at (g, yo)-

iv. If D = 0, then the test is inconclusive.

Change of Variables: We have T': S — R and T'(u,v) = (g(u,v), h(u,v)).

Jac(T) = ggi’z; and

//Sf(l',y)dxdy=//Sf(g(u,v),h(%v))|JaC(T)‘dudU.
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2. Let R be the region given by # > 0, y <0, and 22 + 9> < z < 4.
a) If you were integrating over R, would you integrate the region in Carte-
sian, Polar, Cylindrical, or Spherical Coordinates? Explain why you
choose the coordinate system you did, and express the bounds for the

region R in that system. Z Zer'
1
- 3p(2)
-kt dp o oyl ok qpleicd recs?)
Z2¢< [_ r" /L)J

b) Find the volume of R.

v (2) =SS5 1 4y

R

c 2
?'Sggi-r‘o(zdraw
o rt

-%o .
- SldQ’SSroler

-7 o rt

] t ,
= T S"&]‘ A I#P-r ol

z 3 " 0

:,_f-ri.z

‘.% [Zrz‘%fo :} (y_‘-/)

2023 Summer (Calc 3) Page 4



naoe 3 of 8
Yo

3. Find and classify all the critical points of 3z%y + v — 322 — 3y° + 2.
7

£
VE=( ¢ 2,22 6y>S -0
= 6xy -6x, 3" 43y -6y > =0

= CX()’"):O =) X2 or y =l
gxzf-?yt{y o

If xco, 3yz‘67:o =) 3y(7-1)c6=)y:0/1
(0/6)/(0/1.)
If \/:\/ 3<+3-6z=0

2 3Ix* -3 |
=) s =) X33 (1), LY

D= ‘FXX Lyy - ‘(x;

Fx = 6y-6=6(y-)
fyy= Cy-6 = &) J" .
= 3¢ ) - 36 %

CX), = 6><
D(ge)= 3670, hx (geo) _ -£<O loca | mnx @ (¢v
pDCor 69, Fuxlel)= (>0 Vecidmu(@ (0 V)
D) = a-36<0 sedde @ ()Y
DY) o -36<0 seobll. @ C-Y1)
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4. Use Lagrange Multipliers to find the maximum and minimum of the follow-
ing function
f(.fL',y./Z) :I+y2_z
subject to the constraint

2 L N
9-,( - =0
9(x,y, z) =2 y2+22 =1 =y '

z V£ =a7, 29{(|,zy/-|>:>\( 2= 2y, 22)
5:0

)‘1*_)’1’_{1.‘\

=) |=Z)‘x
2,2 23y = 22y b 22z, (*7)=0
-l =222
Yz'l-)«"fl'i:'l
Zfx=):
b= 2x D x3 -)%+y2+71"=l
-le2z = z-": ) L
:)Y‘i")y:'—v; Fexy'-2
) iy £ \ \
(;,_*1-_{'—/ ;_') 5 oLat-z)
3
I'F = ===
y =7 1 (Assre N#0) z
122xx =) 5 =X
Tl=2>x2 o ~z"-2=-7<
» .3
x 22tz Max: 3
N x (%)=
) 2 Y S M:'l:‘ﬁ
=/ 2x¢] @ x*-3
f LN 0 7 ') 4’7‘f°“k
7w’ /Tt
£ (L) _ 2 -47 =)
5 L+0(ﬁ)_{-‘ﬁ.
= ) -+ -2 - -ﬁ:-l‘]
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5. Let E be the region inside 2% 4+ y> + 22 = 25 and z = —+/322 + 3y2, and

where y > 0.
a) If you were integrating over E, would you integrate the region in Carte-

sian, Polar, Cylindrical, or Spherical Coordinates? Explain why you
choose the coordinate system you did, and express the bounds for the

region F in that system.

Y
L/Fix SPA = —T&_ x1.+71.
=-i z ya - 1S
6els7) — Cyl doks bad. z=-" : r .
/ocq‘p:'-th’n? | b
- r
! Vﬁ
E=[Cp g0)|ocpes ot o< 64T] ¢ 7 .
Yergsiq  peL45]
b) Evaluate |
x = peos(0) sin(ep)
ST ///E:L‘dv y = psin(0) sin(yp)
€s s = peos(y)
- ) 2 dV = p? sin(¢)dpdbde
j S 5 PesO sl - o 5iaf deﬁﬂa(e
2 0 o
s® _
S < -T m q
© [ Pldp [ sitedp - [ cweds 07
o o o
—_ ) ’
= Swlv)zo
=‘o| 5 40 e
]
+ = CoH X
Cod2X = 2¢esx-l D 1 (ey2xn) =<
= -Lsatx = 1 (1-caln)= §ia2x
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R

6. Evaluate

//:):+ydA
R

where R is the trapezoidal region with vertices given by the points (0,0),
(2,0), (1,1) and (1,—1) using the transformation z(u, v) = 2u + 3v and
y(u,v) = 2u — 3v.

v

S T [
ﬁ
(
Lu T

O

T:z’x: 2uBv

v=2u-fv
X"-‘y 4u “‘) u-= q. (X"’Y)
X-Y:gv =D v= (("'7)

T(")’) = (Yv) v
{o ) = (oo) ,
T3 = (%, %) 3 4\?/
- (5,9 /| "
T (L)=1(=Z.
T w=(%5) ’

W\

SSS Yu II(T)’ Audv —.I : 3. <«

"
o -

]
) T —;— ug,]zl. n
“)SSua(a Sio(\, = 1% z ), F3
o] o = ’?-?3‘.:2
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7. Answer the following short answer questions.

a) Give an example of a region that is Type 2, but not T}pe 1. Write out
the region explicitly, don’t just graph it. YT
27 - xX=% '\(y) +L
R (xy) | 04y 44T, 64 x<smly) 42} a2 .
'z 3

b) Write out the Extreme Value Theorem (Theorem 4.18 from the text-
book).

I€ Flxp) 5 cokum on o dael boule] s2b D,

The, £ athin (B min oud max velrs on D .

whre
c) If the Qléa of a region E is 2, and /// f(x,y,2)dV = 3, what is the
E

average value of f(z,y,2)?.

. 55 €dY
\C'a\? T E _ |3
555 4 oV Z
E
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d) If I set up an integral that looks like:

1 z r+y
J A
0 0 0

what is the problem with my integral set up?
y ~“eml pllrw(l o 2
and  z-dgAl oapads on
cychal Lga dncies et allaed

£e is, h? .’»«’3‘4‘40\*—- > Nashas,cal

e) Suppose we want to integrate

//Rysin(:cy)dA

over R = [1,2] x [0,7]. Which is less steps, integrating with respect to
x first, or y first? Why?

Tugb x Fid s esor (dx v(y)

7"‘ 7’ }d’ eb)v/lll'(: 1
Z
5 }’n’q(ﬁ) o‘x = -Co ("7)]"__'

)
‘1'77' Y'f}w} w-ll Nq‘;\f“ 18°F
§ ys-tdy

c
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