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Please draw a around your answers. No calculators, cell-phones, notes, ete. allowed.

1.(10pts) Find an equation of the tangent plane to the surface 222 + 3y + sinz = 1 at the point
1
(ﬁ, O, ?T).
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2.(5+5=10pts) Consider the function f(x,y) = 4 Ty + 24

(a) Find the directional derivative of f at the point P(1,1) in the direction of the vector v = (3,4).
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(b) At the point Q(1,4) in what direction does f have the highest rate of change? What is the
rate of change in this direction.

—‘T%, Mm :ﬁ Merease s MOS{‘ T‘CLF'FGI ﬂ’\"H.(
o o (VQQ and ik Tk clonge
e»w»ﬂ 'Lo h@rﬁ)Qn les

@Qq ,,‘2_qf" > < 4 \fDQ“*W\\
M\ _ @dg

I E)g N < T (—7:




3.(15pts) Consider the function

1
flr,y) = 2%y + §y3 — 2zy + 19
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(b) Classify the critical points of f as local maxmimum, local minimum or sacdle.
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4.(15pts) Using the method of Lagrange Multipliers find the maximum and minimum values of
the function f(z,y,z) = 2? + = + 2y® + 3z on the sphere 2% + 3? + z? = L.
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5.(10+10+10=30pts)

(a) Usincr double integrals, find the area of the region R bounded by the curves z + y* = 4 and
— e
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(b) Reverse the order of integration in the following iterated integral. (Do not evaluate the
integral)
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(c) Evaluate
I - ffln Va2 +y? dA
D

where D is the region above the z-axis between the circles 2% + y*> = 4 and 2% + > = 1 (Hint
Use polar cooldma,tes)
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6.(10pts)

Using the substitution

2 2
u=zxv=y—=

cvaluate the integral J-f 2% dA where R is the region bounded by z = 1,2 = 2,y = 22 4y = 22+ 1.

; , W
T4 Ty = (5, 4-x)
5 m
y t+ & Ey
3 R
* Rt/ R v L 63 G
1 6‘,' N 6:_
i 2 X RS
Tl = (&,urv) for uzo
Note  lak

T (R) =} (x50): 1ex<ay=4(wo) tucsy= G,
T (R)=4 (934 4egssy=L{am0evsiy = 6,
T (Qs)f‘— LD texsdy=h(wn: 1cugqy = @
T(Ry) =4 (hy0: 1€32a =4 (Lw: 0<very = G,

wd  Jluwy= 22D _ | Yam ©
(Db‘di\’) A 1

s posibve  thsid, @i G .
‘Mgf\a, CLQ-y; ozﬁ Vecrieb O Forqu) we olorie
Mesh-

— L_ ) VJLTCJL

Qlu

| 1.5
Sé&xjdA = ng— !{ -AN:{(S‘(,{M)GIM:
15
2




7.(10pts) Find
[[[+av
E

where E is the region bounded by the paraboloid z = 4y* + 422 and the plane z = 4.
[y

sk nole Hed .’D B He  profeediva 01{2 He doram [
odo &%*Pr@awg. us% Fbini's ﬂ-ﬂmﬂxw) we derue
Hed-

mwww— j_g x ax> dgde =1

D ‘-fa +q4 2>

dy da

LIJ gk

=% | (_1*(3*%1))4!30[2:35 fr(" r)dr 46

D

= 3 ﬁ'{i*‘ e)dgz

\.a...



