Solutions to Assignment 9

6. If the rectangle has dimensions x and y, then ifs area is zy = 1000 m®, so y = 1000/z_ The perimeter
P = 2x 4 2y = 2z 4 2000/x. We wish fo mininize the fimction P(x) = 2z 4 2000,z for = > 0.
P'(x) =2 —2000/z* = (2/z*)(2* — 1000), so the only critical number in the domain of P is = = /1000

P"(z) = 4000/=" > 0, so P is concave upward throughout its domain and P (/1000 ) = 4+/1000 is an absolute minimum

value. The dimensions of the rectangle with minimal perimeter are = y = /1000 = 10 /10 m. (The rectangle is a square.)

14. T V=Ilwh = 10=(2w)(w)h=2wh,s0h=>5/w"

The cost is 10(2w?) 4 6[2(2wh) + 2(hw)] = 20w® + 36wh, so

C(w) = 20w? + 36w(5/w?) = 20w® + 180/w.

2w

C'(w) = 40w — 180/w?® = 40 (v® — 2)/0® = w= {/% is the critical number. There is an absolute minimum

2

for C when w = {'/gsince(?'(w] < 0for0 < w < {/2 and C'(w) > 0 forw > ‘\’/g_
2 180
72 = 72 e
c(\/;) _20(\/:) += O ~ $163.54.

38. The volume and surface area of a cone with radius r and height k are given by V = 1xr®h and S = 7r /7% + A2

2 _ 81
mh

We'll minimize A = 5% subjectto V =27. V=27 = 1Im’h=2T = r (1.

2 _9.g12
A:rr’rz(r’—khz):f(ﬂ)(ﬂ_Hﬁ)=£+31ﬁh15014‘=u = 2_3814_31;:0 =

mh wh h? h
2.81% 162 162 6 81 81 27
Blr=—— = K =— = h={—=3{/—=3722 From(l),r" = — = — = —
h3 T T T h 7-336n 62
3V3 " 2 /48 .
r=— — == 2.632. A" =6-81°/h" > 0, so A and hence 5 has an absolute nunimum at these values of  and .

52. y = 1 +40z° —32° = ¢ = 120z" — 15z*, so the tangent line to the curve at = = « has slope m(a) = 120a” — 15a*.
Now m'(a) = 240a — 60a® = —60a(a® — 4) = —60a(a + 2)(a — 2),s0m’(a) > 0fora < —2,and 0 < a < 2, and
m'(a) < 0for —2 < a < 0 and o > 2. Thus, m is increasing on ( —oo, —2), decreasing on (—2, 0), increasing on (0, 2), and
decreasing on (2, o) . Clearly, m(a) — —oo as a — oo, so the maximum value of m(a) must be one of the two local
maxima, m(—2) or m(2). But both 1 (—2) and m(2) equal 120 - 2° — 15 - 2* = 480 — 240 = 240. So 240 is the largest
slope, and it occurs at the points (—2, —223) and (2, 225). Note: a = 0 corresponds to a local minimum of m.

6. flz)=2(2—2z)=z(1—4z+2") =4z — 42"+ =

F(z)=4 (%xz) 43+ it o =22 -7 + 10+ O
R TE R JE
0. flz) = V@ + Yzt =24 +2*° = F(a)= T T3 TC= 227t + 2P 4
! !
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Solutions to Assignment 9

14. f(x) =3e" +Tsec’z = F(z)=3e" + Ttanz + C, onthe interval (n7 — I, nw+ Z).

2 flz)=4-3(1+2%)" =4- = F(x)=4r—3tan 'z +C. 10

1+ x2
F(1)=0 = 4-3(3)+C=0 = C=% —4 s
-5 — 5
F(x) =4z —3tan"' = + ¥ — 4 Note that f is positive and F is increasing on R. [ / J
F

Also, f has smaller values where the slopes of the tangent lines of F are smaller.

2
2. f'(x) = 6z +sinz = f'(x) =6(%) —cosz+C =32" —cosz+C =

2
f(:r;}=3(%) —sine+Ce+D=2°—sine+Czx+D

4. (1) =3/vVi=3t"12 = ft)=6t"24+C f(4)=124+Cand f(4)=7 = C= 550 f(t)=6tY2—-5

and hence, f(t) = 4¢*/2 — 5t + D. f(4) =32 —20+ Dand f(4) =20 = D =8 so f(t)=4t*? —5t+8
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