Multivariable Calculus

Math 53, Discussion Section

Feb 28, 2014

a)
xy?

lim 2
(2,9)—(0,0) 22 + YO

Solution. If (x,y) approaches to (0,0) along the curve
x = 33, the value of the function is
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However, if we send (x,y) to (0,0) along the curve
x = 2%, the value of the function is
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Hence, the value of f(z,y) = % depends on the way

which (z,y) approaches to (0,0) by. Therefore, it has no
limit.

Answer. No limit.

2. Find the first partial derivatives of the function.
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1. Find the limit, if it exists, or show that the limit does not exist.
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Solution. Using the inequality

we get
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We know that %\/\xy\ey is continuous on the whole

plane. Hence, taking

we get
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This shows that
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Answer. 0
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3. Find an equation of the tangent plane to the given surface at the specified point.
a) b)
z=3cosx — 2siny +5, (m,3,0) z=—=2Inz+(y+1)2>—-1, (e,—3,1)

Solution. First of all, we set
f(z,y,2) =3cosx — 2siny — z,

then the equation becomes f(z,y,z) = 0. Note that the
gradient vector of f at (w,Z,0) is perpendicular to the

RO R
tangent plane at (7, 7,0). We have first partial deriva-
tives

fz =-1

fo=—3sinz, f, =—2cosy,

Hence, the normal vector is

(fz((ﬂ—7 % 0))7 fy((ﬂv %70))7 fz((ﬂa g’ 0))
=(0,0,-1)

Therefore, the equation for the tangent plane at (7, 5, 0)

1S

(0,0,71)-(x77r,yfg,270):O.

Answer. z =0 (the xy-plane)

Letter grade for Quiz 5
29 < AT

Solution. In this case,

flz,y,2) = 2Inz+ (y+1)> =1 -2
Hence,

fo=-1,

fy:2(y—|—1)7 fz:_l-

Thus, the normal vector is

(fﬂ?((ev _3a 1))7 fy((ev _3, 1))7 fz((e’ _37 1)))
:(_gv —4, _1)

The tangent plane has its equation as

2
(—=,—4,-1) - (z—e,y+3,2z—1)=0.
e

Answer. %x+4y+z+9:0

26 < A0 < 29
24 < Bt <26
18 < B0 <24
15< B~ <18

Cct <15



