MATH 2010 Advanced Calculus

Suggested Solution of Homework 8
Q2:
Solution
fe(x, y)=2y—10x+4=0 and f,(x,y)=2x—-4y+4=0=x=% and y=5=> critical pointis (%, 3);
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fu(32.4)=-10, 1, (3.4) =4, £ (3.4) =2= Sy = f3 =36 >0 and f,, <0 = local maximum of
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Q1l1:
Solution

feln,y)=——M2B 80 and f,(x,y)=———2 — =0= critical point is (% 0);
56x7 -8y -16x-31 /5637837 —16x-31

S (22,0)==E 7, (12,0) =% £, (12.0)=0= /i fyy — S =22 >0 and £, <0=> local maximum

Qile:
Solution

fi(x,») =3x +6x=0=x=0 or x =-2; fy(xj ¥) =3x? —6y=0=y=0 or y=2= the critical points
are (0,0),(0,2),(=2,0), and (-2, 2); for (0,0): f1(0,0) =6x+6|¢ ) =6, f,,(0,0) =6y —06|g o) =6,

S (0,0)=0= . 1), —fxzy =-36 <0 = saddle point; for (0,2): fy,(0,2) =6, f,,(0,2) =6, /,,(0,2) =0
= Sl iy —fxzy =36>0 and f,, > 0= local minimum of f(0,2)=-12; for (-2,0): f,(-2,0)=-6,
fyy(—2, 0) =-6, fxy(—Z, 0)=0= fxxfyy —f}; =36>0 and f,, <0= local maximum of f(-2,0)=—4; for
(=2,2): [ (=2,2) =6, 1,,(-2,2) =6, [, (-2,2) = 0= fi /), —f,g, =-36 <0 = saddle point

Q20:

Solution



fx(x,y):4x3 +4y =0 and fy(x,y):4y3 +4x=0=>x=—y=>—x +x:0:x(1—x2):0:x:0,1,—1
= the critical points are (0,0), (I, =1), and (=1,1); f:(x, ) =12x%, f,,,(x, ») =127, and fi,(x, ¥) = 4
for (0,0): f+(0,0)=0, ,,(0,0) =0, f,,(0,0) =4 = [, /,, —fxé =—-16 <0 = saddle point; for (1, -1):
Soe(L=1) =12, £, (1L, -1)=12, £, (., =) =4 = [,.f,, —fé =128>0 and f,, >0= local minimum of

S, =D ==2 for (=L 1): fo (L1 =12, [, (-L 1) =12, f, (L) =4 = f.. f,, —fé, =128 >0 and
Jfrx > 0= local minimum of f(-1,1) =-2

Q22:

Solution

folx,y)=—L+y=0and f,(x,y)=x-—L-=0=x=1= and y =1 the critical point is (I,1);
X y

Fox :%,fw :;T,fxy =1 fm(l,1):2,fyy(1,1)=2,fxy(1,1)=1:>fxxfyy—fx§, =3>0 and f,, >2

= local minimum of f(I,1)=3

Q24:
Solution

Si(x,p)= 2¢** cosy =0 and Sy y)= —e** sin 3 =0=> no solution since ¢** =0 for any x and the

functions cos y and sin y cannot equal 0 for the same y = no critical points = no extrema and no saddle
points

Q27:

Solution
fe(x,y)=2x¢" =0 and f,(x, y)=2ye ¥ =™ (x‘ +y‘J =(0 = critical points are (0,0) and (0, 2);

for (0,0): f..(0,0)= 2eﬂf|(0 o =2 S 0.0)= (253’ —dye Y eV (x2 +y? ))‘(D I

S (0,0) = —2xe 0,00=0.= fixSfyy —fxi, =4>0= and f,, > 0= local minimum of f(0,0)=0;
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for (0,2) fxx(O,Z):2e_y’ =2 £,,(0, 2):(2e_y—4ye_y ve (P4 yz)) -2,
0,2 e

02) &

f(0,2)= —2xe_y‘(0 2" 0= Sty _fxi; =—-4 <0= saddle point
> e

Q30:

Solution



fe(x, y):2x+ﬁ:0 and fy(x,y)= —1+$:0:> critical point is (—%,%);fxx (—%,%) =1,

2 .
fy (_% %) =—1, [y (_% %) ==1= fixSyy — [y =—2 <0 = saddle point

Q44(d):
Solution

Neither since f(x, y)<0 for x<0 and f(x,y)>0 for x>0

Q67:

Solution

m=@CD3C _ 20 4y
(2)>=3(10) 13
1] _1_-(_20 —9
b_:s[ I ( 13)(2)} 13
__20 9. —__11
:y_ 13x+13>y‘x:4 13



Solution



