1 Solution To Homework 7

Solution to Problem 1:
The length of each subinterval is Az = 5_(5_5) = 2, so the Riemann sum

=Yooy fler) Az = 2(f(c1) + flea) + -+ + fles)) = —60
Solutlon to Problem 2:
fo dxffo )dz + [ f(z)de =2+ 10 —?.
fo (2f(z)—11g(x)) x72f0 x)dx— 11f0 Jdxr =2x2—11x3 = —29
Solution2to ProbleZm 3:
(A) %(f e~ dx) =e""
B) [ AL (Vi+5z)de=A+5z+C

Solution to Problem 4:
fll (x4 1)%dz = 0.
fO — 12)dt = (4t - i) =0 — 207
(C) 5d9: =5z|2) =
w3/
(D) f_l V1+zdr = fo fdu: 573 |2 =

N
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Solutlon to Problem 1:

a) [~ Lda _1n|x\|*; =In|—1/—In|-2/=—In2.

(b) f1 e’ dx =0

(c) f2 12(2% — 5)%xdx = ffl 6uldu = ubt; =4% — (-1)0 =45 -1
(d) J15 e 00574y foffj —20e*du = —20e[557 = 20(e*? — ¢0)
(e) fz \/7 = f4 ﬁ( fl uldu 3//22|1 = %

(f) f3 Lodr = f28 Ldu=1In |uH2 =1In4
Solution to Problem 2
a)[ze®®dr = [wd(3e®®) =z x (5€2*) — [ $e*"dx = fxe®® — L
b) [2In2zdr = [In2zd(32?) = fxz in 22— 102 x Ldy = 12? In 20— a2
Solution to Problem 3 (a) The area is

3 3 40
/ (@ + Ve = (G + o)y = 3

1 3 3
(b) The area is
3 3 3 2
1 1 T T 33
/_251—1—3—(—x2+1)d:v:/_2x2+§x+2dx:(?+Z+2x)\1,2=Z

(c) The area is



(d) The area is

/16(0 ~ (—3 o = / ~dr = (nla])ff =1

T
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Solution to Problem 1
F(=2,2,3) = 2(=2)? — 3(~2)(2) + 3(3) + 1 = 30

Solution to Problem 2 (A) fethy)=f=.y) _

h
(B) f(%?ﬁ“k;*f(ﬂy) — 4ky—;€-2k2 =4y + 2k

Solution to Problem 3
Matched Problem 6, Section 8.1:

A(0,0,0), B(2,0,0), C(2,4,0), D(0,4,0), £(0,0,3),

Matched Problem 7(A), Section 8.1:

This one is not required in the final exam.
Solution to Problem 4

Matched Problem 1, Section 8.2:

(A) % = 4z — 6xy
(B) f2(2,3) =4(2) —6(2)(3) =8 — 36 = —28

Matched Problem 2, Section 8.2:

(A) g—; = 5(z% + 2zy)*(27) = 10z (22 + 2zy)*

2hw}j—h2 =2+ h

F(2,0,3), G(2,4,3), H(0,4,3)

(B) fro(z,y) = 5(x%+2zy)*(22+2y), so f(1,0) = 5(1240)*(2*x1+2%0) = 10

Matched Problem 5, Section 8.2:

o) 2 9? 2
(A) 52 =327y, s0 55 =3

(B) g—; =23 — 8y?, so giuj = —24y?
(C) Fry(2,3) = 3(2)% = 12
(D) fyu(2,3) = 3(2)? = 12
Solution to Problem 5
Matched Problem 1, Section 8.3
Step 1. Find critical points:
fe(z,y) =22 —10=0
fywy) =2y —2=0
So the only critical point is (a,b) = (5,1).

Step 2. Compute A = f52(5,1), B = f5y(5,1),C = fyy(5,1):

foz(x,y) =2,80 A =2
fwy(‘ray) = 0, so B=0
fyy(z,y) =2,80 C =2

Step 3. Evaluate AC' — B? and clssify the critical point (5,1):
AC — B? =4 >0, A = 2 > 0 and hence by Theorem 2, Section 8.3,

f(5,1) =10 is the local minimum.
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Solution to Problem 1
Step 1. Find critical points of f(z,y) = ® + y? — 6xy.
Solve for the folowing two equations

fo(z,y) =32 —6y =0

Jy(2,y) =2y — 62 =0

and find that (0,0) and (6, 18) are two critical points.
Test (0,0): Step 2. Compute A = f,,(0,0), B = f4,(0,0),C = f,,(0,0).
fzx(xvy) = 6x; s0, A = fll(()?O) =0
fey(z,y) = —6; s0, B = f,,(0,0) = —6
fyy(@,y) = 2550, C' = f,,(0,0) =2
Step 3. Evaluate AC — B? and classify the critical point (0,0)
AC-—B?2=-36<0
Therefore, case 3 in Theorem 2, section 8.3 implies that f has a saddle point
at (0,0).
Test (6,18): Step 2. Compute A = f,,(6,18), B = f.,(6,18),C = f,, (6, 18).
A= f..(6,18) = 6(6) = 36
B = fu,(6,18) = —6
C = F,y(6,18) = 2
Step 3. Evaluate AC — B? and classify the critical point (6, 18)
AC-B?=36>0,A>0
Therefore, Theorem 2, section 8.3 implies that f(6,18) = —108 is a local
minimum of f.
Solution to Problem 2
Matched Problem 1, Section 8.6
(A) [(4zy + 122%93)dy = 2zy* + 32°y* + C(z), where C(z) is an arbitrary
function of x.
(B) [(4zy + 1222y3)dx = 2yz? + 423y 4+ C(y), where C(y) is an arbitrary
function of y.
Matched Problem 2, Section 8.6
(A) f01(4xy +122%y3)dy = (2zy? + 32%y*) Z;l) =2z + 3a?
(B) [} (4zy + 1202y%)dz = (2ya® + 4a®y?)[2=3 = 18y + 108y
Matched Problem 3, Section 8.6
(A) fs [fol(4xy + 122%y3)dyldx = fOS(Zm + 32?)dx = (2% + 23)|*= = 36
(B) [, [fy (4ay+1222y%)daldy = [ (18y+108y®)dy = (9y> +27y*)[!=5 = 36

Solution to Problem 3 Matched Problem 4, Section 8.6



/ /R (22— y)dA

Another way to evaluate

J[ 22 =waa

Matched Problem 5, Section

/

Ee%dA

RY

2

[ @i

! Y\ =1
JRCEEES=IE

1
/ dxdx
0

222|350

this double integral is

8.6

/ 11[ / (2r - y)daldy

1
/ (2 — ya)[2=Ldy

-1
/iﬂ—yMy

2
Y =1
(y — 3) jy:—l





