MATH 2010 Advanced Calculus

Suggested Solution of Homework 9

Sectioni4.8 Q2

Vf=yi+xj and Vg =2xi+2yj sothat Vf =XVg = yi+xj= 2xi+2yj) = y =2xX and x =2yX
= x=4x2? = x=0 or >\=i%.
CASE 1: If x=0, then y=0. But (0,0) is not on the circle x? +y2 -10=0 so x#0.

CASE2: x#0= X =+d= p=2x(+d)=tr =27 +(+2) -10=0= x=+/5 = y =45,

Therefore f'takes on its extreme values at (i-ﬁ s \,/g ) and (i«/g R —\/5 ) The extreme values of fon the circle

are 5 and -5.

Section14.8 Q3

V[ =-2xi—-2yj and Vg =1i+3j so that Vf:>\Vg:>—2xi—2yj:>\(i+3j):>x:—% and y:—%‘
= (—%)4—3(—%) =10=>XN=-2=x=1 and y =3 = ftakes on its extreme value at (1, 3) on the line. The
extreme value is f(1,3)=49-1-9=39.

Section14.8 Q5

We optimize f(x, y)= X2+ yz, the square of the distance to the origin, subject to the constraint
glx,y)= xy2 —54=0. Thus Vf =2xi+2yj and Vg = yzi +2xyj sothat Vf =X Vg = 2xi +2yj
- >\(y2i +2xyj) — 2x=Xy? and 2y = 2wy,

CASE 1:If y =0, then x=0. But (0, 0) does not satisfy the constraint xy2 =54s0y#0.
. 1 1 2 2 2 2 1) 2
CASE2:1f y#0, then 2=2k = x =L =2(L) =32 =52 =2 Then xy =54j(i)(ﬁ)=54

:>>\3=%:>>\=%:>x=3 and y2=18:>x=3 and y=i3\/5.

Therefore (3, +32 ) are the points on the curve xy2 =54 nearest the origin (since xy2 =54 has points

increasingly far away as y gets close to 0, no points are farthest away).



Section14.8 Q9

V=ar’h=167 = 2r’h =16 = r*h = g, h)= rh—16, S =2xrh+21r> = VS = (2mh+4xr)i+2xrj and
Vg =2rhi+r2j so that VS = \Vg = 277k + 47r)i + 27rj = >\(2rhi 112 j) = 2arh +47r = 2rh\ and

27r=N?=r=0or A= 2” . But r =0 gives no physical can,so r # 0= X = :2ﬂh+4ﬂr—2rh( )

=2r=h=16=r>(2r)=r=2=h=4; thus r=2cm and h=4cm give the only extreme surface area of

247 em”. Since r=4cm and A=1lecm =V =16x cm3 and S =407 cm2 , which is a larger surface area,

then 247 cm? must be the minimum surface area.

Sectioni4.8 Qil

A=(2x)(2y) =4xy subjectto g(x, y)= y——1=0; VA=4yi+4xj and Vg =% +27yj so that

9
= (%) and 4x:(%y)>\:>>\_32y and 4 _( ](323’)

X

x_
16
VA:Wg:>4yi+4xj:>\(—' ) 4y

& s =1= x2 =8 = x =242, Weuse x =22 since x represents distance. Then
32

y:%(Z\E ===, s0 the length1s 2x = 4\/_ 2 and the width is 2y = 3\/_

Sectionl4.8 Qi3

Vi =2xi+2yj and Vg =(2x-2)i +(2y—4)j so that sz)\Vg :2xi+2yj:)\[(2x—2)i+(2y—4)j]

= 2x =XN2x-2) and 2y=>\(2y—4):>x—ﬁ, and y = - 1,)\¢1:>y 2x

=X —2x+(2x)2 —-4(2x)=0=x=0 and y=0, or x=2 and y=4. f(0,0)=0 is the minimum value and
f(2,4) =20 is the maximum value. (Note that X\ =1 gives 2x =2x -2 or 0 =-2, which is impossible.)

Sectionl4.8 Qil4

Vf =3i—j and Vg =2xi+2yj so that V/ =\Vg =3 =2xr and -1 =2y =\ = —and—1—2(3)y

2x
x 2 (lx) 2 _ _4 6 o6 L2 orx—_b

=>y=-3=x +( 3) 4=10x" =36=x f ﬁandy m,orx mand

NGk J_)—jﬂ+6 210 +6 ~12.325 is the maximum value, and f(—L L)

y= J_ Therefore f ( 710 710
= —2«/_0 +6 = —0.325 is the minimum value.



Sectionl14.9 Q2

S(x,y)=e"cosy= fy =€ cosy, f, =—e" sin y, fy, =e" cos p, fy, =—€" sin y, f;,, =—€* cos y
= [(x, ) = /(0,0)+x/,(0,0)+ 1, (0,0) + %[xz ee(0,0) 423911, (0, 0)+ 2 £, (0, 0)]

=l+x-1+y-0+ %[xz -1 +2xy-0+y2 -(—1)] =1 +x+%(x2 —yz), quadratic approximation;

Sectionl4.9 Q5

S =€ In ()= fr=e n(+), [y =555 fur =€ M A49), foy =550 Sy ==
= 16, 3) = (0,004 /(0,04 7£,,(0,0)+ [ 7 £1(0, 0+ 22013, (0,0) + 17 £,,,(0,0) |

=0+x-0+y-1 +%[x2 0+ 2xy-1 +y2 -(—1)} = y+%(2xy—y2), quadratic approximation;

Section14.9 Q8

f(x, )= cos(x2 +y2) = f. :—2xsin(x2 +y2), fy= —2ysin(x2 +y2),

foe = —25in(x2 +y2)—4x2 cos(x2 +y2),fxy =—4xycos(x2 +y2),fyy =—2$in(x2 +y2)—4y2 cos(x2 +y2)
= £, 9) % £(0,0)+ /(0,00 + 1£,(0,0)+ [ 2 /(0,00 + 20:£,,(0,0)+ ¥ £,,(0, 0) |

=14+x-0+y-0 +% [x2 -0+2xy-0+ y2 -0] =1, quadratic approximation;






