Calculus I, Spring 2024 (Thomas’ Calculus Early Transcendentals 13ed), http://www.math.nthu.edu.tw/~ wangwc/
Brief solutions to selected problems in homework 10

1. Section 14.6: Solutions, common mistakes and corrections:
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Figure 2: Solution to Section 14.6, problem 33
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Figure 3: Solution to Section 14.6, problem 45
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Figure 4: Solution to Section 14.6, problem 58



2. Section 14.7: Solutions, common mistakes and corrections

!I:" I( X f ) — _?I' XK ’fr— y /J —
L ‘II C¥ l i '?HT

Jie "1 -‘('s-+ r_L'H_

:}’ (=123}
=<0 _- —}/
— g

= if+q,>4£.>‘7-i (£
‘.?' "“"‘/“4-; =

Tl s L s

— @
oo

. D =128>0
VA =2 |

:mkWIHWFﬂ

=K 00 () (1) =

Y {EY Uﬁt)m) \
2X=0. | .-\

) lnf:ﬁl TNQX AiAl
*H;x (O J

P-ﬁ?"it__

\ it %?.:frf:l(’\ e (’Q-D‘ U‘) k'\ "\\

Figure 5: Solution to Section 14.7, problem 19

Figure 6: Solution to Section 14.7, problem 31

Remark: Try gradient analysis (plot V f in the region and its tangential component
on the boundary), it should be easier to get the conclusion
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Figure 8: Solution to Section 14.7, problem 49

Remark: Alternative method: Method of Lagrange multiplier (from Section 14.8):
Maximize f(x,vy, z) = x+2y+3z subject to the constraint g(z,y, 2) = 22 +y?+2—10 =
0. That is, find the largest value of k = f(x,y, z) on g(x,y,z) = 0. Since the larger k
is, the larger the distance between the two planes f(z,y,z) =0 and f(x,y,z2) = k.



Fad the PJ““\T o thE Plane
3x+\<\/+‘g‘—-é That 5 henex.

-
‘ﬂ\@ Srigin .

8 é‘g)(\\\/ YSL{/\

CJ()( \/ -é\
\;&\I‘:MJ -H"@‘Vvlt

wa < (é\gxﬂ\y)&
oed é(v\\/@‘ t

Xk\rk\' S

oo

Figure 9: Solution to Section 14.7, problem 51

Remark: Alternative method: Method of Lagrange multiplier (from Section 14.8):
Minimize f(x,vy, 2) = 22+y?+2?% subject to the constraint g(x, vy, 2) = 3z+2y+2—6 = 0.



