E. Dummit’s Math 2321 (Summer-2 2023) ~ Midterm 2 Review Answers

=

Point list is (1,1), (0,0), (2,0), (2,4/3), (2,4), (4/9,8/9). Min of —2 at (1,1), max of 20 at (2,4).
Point list is (\/5, \@), (f\[, ,\/ﬁ) Min of —2v/2 at (f\@, f\@), max of 24/2 at (\@, ﬂ)
Point list is (0,0), (8,64), (2,16). Min of —8 at (2,16), max of 64 at (8,64).

System is 1 = 2\x, 3 = 2\y, 22 + y* = 40. Thus = = 1/(2\), y = 3/(2)), so 10/(4\?) = 40 so A = £1/4,
yielding (z,y) = (2,6), (—2,—6). Min of —18 at (—2, —6), max of 22 at (2,6).

System is y? = 2\z, 22y = 2\y, 22 + y? = 12. If y = 0 then get points (+1/12,0). Otherwise, second
equation gives x = ), and then first equation gives y? = 2)2, so third equation is 3\?> = 12 so A = 42 and
(z,y) = (£2,4V/8). Min of —16 at (—2,£+/8), max of 16 at (2, £V/8).

System is y = 3\, x = A, 3z + y = 60. Thus 6\ = 60 so A\ = 10 yielding (z,y) = (10,30). Minimum does
not exist (f goes to —oo for large x or large y), maximum is 300 at (10, 30).

System is 2 = 2z, 4 = 2y, 5 = 2Xz, 22 + y?> + 22 = 1. Thus # = 2/(2\), y = 4/(2)\) z = 5/(2)), so
45/(4X2) = 1 s0 A = ++/45/4, yielding (z,y,2) = j:\/%(2,4,5). Min of —/45 at — r( 4,5), max of
V45 at —=(2,4,5).

System is yz = 2\, 1z = 8\y, vy = 32Xz, 2% + 4y? + 1622 = 48. If one variable is zero then so must be
a second, yields points (x,y, 2) = (+/48,0,0), (0,++v/12,0), (0,0, ++/3). If none are zero, divide first two
equations to get y/x = x/(4y) so x/y = £2. Similarly, /2 = £4. Yields points (£4,+2,+1) with all sign
choices. Min of —8 and max of 8.

. If the length [ is east-west and the width w is north-south, then we maximize A = [w subject to 2] + w = 60m.
Using Lagrange gives w = 2\, [ = A, 2l + w = 60m and so 4\ = 60 and A = 15. Thus [ = 15m, w = 30m.
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Integrals are fol f03 x%y dy dr and fog fol 22y dx dy.
Integrals are fo fgf (x +vy) dy dz and fo f 264 (T +y) da dy.
Integrals are fo Jo #®dydx + fl f02 " 23 dy dx and fo fiiy 23 dx dy.

Integrals are [~ ffﬁ  1dydz and f f\/yT 1dz dy.

) fog fjgxydxdy. (b) ff f\%y‘1 dydx—i—f; fjiy‘1 dy dz.

y
7. Region is interior of a triangle. Reversed integral is f04 fozy & dx dy = f04 2e¥ dy = 2(e* — 1).
Y
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a) Region is interior of a quarter-circle. Integral is 572 (Y cos @) rdrdf = [* /21 cosfdf = ——.
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(b) Region is interior of a quarter-circle. Integral is fs /4 f04 (r)rdrdd = f3 /4 TW

¢) Region is interior of a circle. Integral is rdr df = 2 12d0 = 24~.
(c) Reg g 2
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9. Region is interior of a quarter-circle. Polar integral is |, /2 fol Z.rdrdd = /2 fo 1drdf =
T
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ﬂ/21d9—7r/2.

a) I = [7[23(2 —a?) dyde = [ 4a® dz = 16. (b) I = [T [T asinpdpdd = [ 8d = 8.

Cylindrical: [ fo 4rsinG L rdz dr df = Iy fol 3 Asin@drdf = [ sinfdf = 2.
Spherical: [ [ /2 fo p- p2 sinpdpdedd = [ foﬂ/24sincpdpdgod9 = 7T/24dt9 = 2.

Cylindrical: [™/7, 2 " L ordzdrdd = I, f03(r2+1)drd9 = [75,12d0 = 12n.
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Spherical: f -p?sinpdpdpdd = 4cos? psinpdpdp df = 4n(4 —+/2)/3.

Rectangular: ff f3 fg xyz dz dy dx.
Rectangular: fo fo f 2y o (2% + y?) dz dy dz.
Cylindrical: [7/% [2 177" 2r . dz dr df.
Cylindrical: fo 3/2 f2 72+ 22)rdzdrdf.
Rectangular: f1 f2y o 1dz da dy.
Spherical: f 57r/6 f02 p - p?sinpdpdpdd.
Cylindrical: f fl 1 dzdr df.

Spherical: fW/Q W/Q

47r/3 p - p?sinpdp dp d.
= ey zdzdydzx.

Rectangular: fo 0

Mass is M = fol f02 fogzdz dy dx = 9g. Moments are M, = fol f02 fog zzdzdydr = gg, M, = fol f02 f03 yzdzdydx =

9g, M, fo fo fo z+zdzdydx = 18g. Center of mass is 77 (M, M, M) = (1/2,1,2)cm.

Mass is M = fo fo fy 2r-rdzdrdf = 1287 /5. Moments are M, = fo f02 Jo rcosf-2r-rdzdrdd =0,
]\l/ly = 0% f02 forrsinﬂ 27 -rdzdrdd =0, M, = 0% f02 forz <27 -rdzdrdf = 647 /3. Center of mass is
a7 (M, My, M) = (0,0,5/6).
Mass is M = fOZTr Iy f\/\/g 3p% - p?sinpdpdpdf = 387kg. Center of mass is (0,0,0)m by symmetry. Alter-
natively, could evaluate moments as integrals: M, = 0% foﬁ f\/\/gpcosHsincp -3p% - p?sinpdpdpdd = 0,
= 77T 2 psinOsing-3p%-p2sinpdpdpdd = 0, M, = [ [T [V peosp-3°- p? sin dp dip b = 0.
Mass is M = f fﬁ/4 fo 1-p?sinpdpdpdf = 9(v/3—+/2)m. The z and y-coordinates of the center of mass
are 0 by symmetry. The z-moment is M, = f fw/4 fo pcosg-p?sinpdpdpdd = 817/16. Center of mass
is (M, My, M) = (0,0, 2/3£9v2),




