Calc III - Ch 14 Part 1 - Required Practice

14.1 ‘

#1. The temperature-humidity index I is the
perceived air temperature when the actual
temperature is ¢ and the relative humidity is 4, so

we can write / = f(T,h). The following table to

values of / is an excerpt from a table compiled by
the National Oceanic & Atmospheric

Administration:
Relative humidity (%)
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(i) What is the value of f(95,70)? What is its
meaning?

(ii) For what value of h is f(95, ) =100?

(iii) For what value of T'is f(7,50) =88 ?

(iv) What are the meanings of the functions
I=f(80,h)and I = f(100,h)? Compare the
behavior of these two functions of 4.

Name:

2 3xy

#2. Let f(x,y)=xe
(i) Evaluate /(2,0).

(i1) Find the domain of /.
(ii1) Find the range of 1.

#3. Sketch the graph of the function
f(x,y)=10-4x-5y.



(14.1) #4. A contour map for a function f'is shown.

Use it to estimate the values of
f(—3,3) and f(3,—2) . What can you say about
the shape of the graph?
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#5. Draw a contour map of the function showing
several level curves: f (x, y) =ye".

#6. Describe the level surfaces of the function
f(x,y,z)=x+3y+5z.



14.2

#1. Find the limit, if it exists, or show that the limit

does not exist lim % .
(v2)=>(21) x* + 3y

#2. Find the limit, if it exists, or show that the limit
4

does not exist  lim %
(x)=(0.0) x* 4+ 3y

#3. Find the limit, if it exists, or show that the limit

2 y
) ) x“ye
does not exist lim %

(x.)>(0.0) x* + 4y



14.3

#1. The wind-chill index W is the perceived
temperature when the actual temperature is ¢ and

the wind speed is v, so we can write W = f (T ,v) .

The following table provide values:
Wind speed (km /h)

=10 | =18 (=200 | =21 | =22 |=23 |~

—15 —24 —26 =27 =24 =30 —30

—20 —30 =33 —34 ~=35 =35 =37

Actual temperature (°C)

o8 | =37 | =39 | —a4) —42 | —43 | —44

(1) Estimate the values of
fr(~15,30) and f,(-15,30). What are the

practice interpretations of these values?
(i1) In general, what can you say about the signs of

(ii1)) What appear to be the value of the following

limit? lima—W

V—>0 v

#2. Determine the signs of the partial derivatives
£.(L2), £,(1,2), and f, (1,2) for the function f
whose graph is shown.

#3. A contour map is given for a function f. Use it
to estimate f,(2,1) and f,(2,1)
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#4. Find both first partial derivatives of the
function f(x,y)=y"—3xy



(14.3) #5. Find both first partial derivatives of the

v

#8. Find f,(2,1,-1) for f(x,y,z)= T
X+ y+z

function w= >
U+v

#6. Find both first partial derivatives of the

function f(x,y)= jcos(tz) dt

y

#9. Verify that the conclusion of Clariaut’s
Theorem hold (that u,, =u,, ) u = xsin (x+2y)

#7. Find both first partial derivatives of the
function w=1In(x+2y+3z)



14.4 ‘ #3. Explain why the function is differentiable at

the given point. Then find the linearization L(x,y)
#1. Find an equation of the tangent plane to the of the function at that point.

given surface at the specified point f(xy)=xy" (L1).

z=4x" —y2 +2y, (—1, 2, 4).

#2. Find an equation of the tangent plane to the #4. Find the differential of the function.
given surface at the specified point z=x"In ( yz) .

z=ylnx, (1, 4,0).



(14.4) #5. Verify the linear approximation at (0,0). #6. If z=5x>+y*and ( X, y) changes from

2x+3 3+2x—-12y. (1,2) to (1.05,2.1), compare the values of
4y+l Az and dz.




14.5

#1. Use the Chain Rule to find %

z=x"+y"+xy, x=sint, y=e.

#2. Use the Chain Rule to find % and
s

z=x"y’, x=scost, y=ssint.

0z

ot

#3. Use a tree diagram to write out the Chain Rule

for the given case. Assume all functions are
differentiable.

u:f(x,y), x:x(r,s,t), y:y(r,s,t).

#4. Use the Chain Rule to find the indicated partial
derivatives

z=xX"+xy°, x=w’+w, y=u+ve”
0z 0z Oz

—, —, — whenu=2, v=1, w=0
ou ov ow



#6. The voltage V in a simple electrical circuit is
slowly decreasing as the battery wears out. The
resistance R is slowly increasing as the resistor
heats up. Use Ohn’s Law, V = IR to find how the
current / is changing at the moment when

R =400Q, I =0.084, ¥ _ oo V/
dt s

dR
22 Q
and 0 0.03 A



Ch 14 Part 1 Test Review #3. Find the limit, if it exists, or show that the limit

4

. . y
#1. Draw a contour map of the function showing does not exist (x,yl)lir(lo,o) xt 3"

several level curves: f (x, y) = ( Y- 2x)2 .

#4. Find the limit, if it exists, or show that the limit

#2. Draw a contour map of the function showing .
6x"y

several level curves: f (x, y) =x - V. does not exist  lim —————.
(x.)>(0.0) 2x™ + y



#5. Find both first partial derivatives of the #7. Find both first partial derivatives of the

function f (x, y) =y’ -3xy function u = te(%)

#6. Find both first partial derivatives of the
function f (x,y)=x"y’+8x’y



#8. Find all the second partial derivatives of
f(x,y) = )c3y5 +2x4y

#9. Find an equation of the tangent plane to the
given surface at the specified point

Z=4x2—y2+2y, (—1, 2, 4)

#10. Find an equation of the tangent plane to the
given surface at the specified point

z=3(x-1)+2(y+3) +7, (2, -2, 12)



#11. Find the linear approximation of the function #13. Find the differential of the function
f(x,y)=In(x-3y) at (7,2) and use it to V=1cosxy .

approximate f (6.9, 2.06).

) dz
#12. Find the differential of the function #14. Use the Chain Rule to find m

z:x3ln(y2). z=4l+x*+y*, x=Int, y=cost.



415. Use the Chain Rule to find oz and 0z #17. Use a tree diagram to write out the Chain

Os ot Rule for the given case. Assume all functions are
z=sinfcosg, O=st®, p=st. differentiable.
u :f(r,s,t), rzr(x,y), S =S(x,y), t=t(x,y)

#16. Use a tree diagram to write out the Chain
Rule for the given case. Assume all functions are
differentiable.

uzf(x,y), xzx(r,s,t), yzy(r,s,t).



