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[15 points: 3 points on each part] Problem 1. Choose the right answer in each of the

following parts (you may use the next sheet as a scratch paper).

e The slope dy/dz of the tangent to the polar curve r = sin(26) at the point where ¢ =

18
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e The equivalent of the cartesian equation z* 4 y* + 2%y — y* — 2zy* — 22° = 0 in polar

coordinates is

@r:l-{-cosﬂ

2. r=1-—cosf

@fr:l_sinﬁ 04

4, r=1-+sind

e Given the function f(z,y) = y——i Then the domain of f is a region in the zy—plane
\Vy—

which is

1. open and closed

2. open but not closed

@ not open but closed <

@not open and not closed
2

« The intersection of the surfaces 222 + y* + % =24 and z=—-21s

1. an elliptic cylinder .
5 2. a circle
‘ 3. an ellipsoid
an ellipse [./

1

e The range of the function f(z,y,2) = N CET T
—(2®+y*+2

1. (o, co)
2. (0.2, +00)

3. the region within a sphere of radius 5

[0.2,00) ‘
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[15 points] Problem 2. Use standard linear approximation to estimate /(3.90)2 + (3.02)2.
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[20 points = 10+10] Problem 3. Consider the surface :”32_ + % =1+2°

(a) Find an equation of the tangent plane to the above surface at the point (2,0,1).
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(b) Find an equation of the normal lne T6 the above surface at the point (2,0,1).
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[20 points=10 +10] Problem 4.
(a) Let

z2 + 2
5 i (2,9) = (0,0)

Find the value of a so that the function f is continuous at (0, 0).

St ok S :
f(x,y)={ (z,y) # (0,0),

Since —fi-s ontinvous at (@c)
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(sinz — a:)(cos(:r:z.) - l)‘

(b) (Independent of part (a)) Compute lin%

se= % - 2> .y 7 Al x?
3! _;'I :H

=> Sinz—Z= --;c";r g oL
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[20 points=10 + 10] Problem 5. Find the limit in each of the parts below, if it exists; or
justify why it does not exist.

(a)
z%y® sin(z? + y°)
11m
@y)=00) (22 + yb)?
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(b) lim sl o
(zy)=(0,0) 2% + g4
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[10 points] Problem 6. Let f be a function of two variables that satisfies f(tx,ty) = 3 f(z,y)
for all £ € R and f has continuous second-order partial derivatives. Show that

02 F Sf o%f
2_. — - 2_ =
z axg (Ii y) . 2$y55‘38y (IS y) + y ayg ("I"7 y) Gf(x: y)‘

Hint: use the chain rule to differentiate the function h(t) = f(tz,ty) with respect to ¢.

let U=+ £ Y;‘ﬁg

= b . 2
hat)= Fln, ty) = Fuv) _._)J}h.. 55%}1' ggﬁ’ =_§£ p +§£ﬂ

) ) = dh .
* het)= P1xny) = dh - 3245,

S.o; %x +§V£y = 3‘&27[2%/3)

?)ﬁémékzz‘e again both sy wrt 4: |h5|ght
(; 9 : e Lk
= (.é.fxchég),(fﬂwy)

"5 (R (e 2

u* 2t v 2t

i 2= 94
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= x2 ¥, xyé’l
u* udY

o similar. J N 2
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go; ng'lf{ + 22y gf,{'\* yz%ﬁz gf(xly)
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