Problems: 3, 6, 10, 12,

Problem Set 11 Section 6.5 17, 21

3. The foree function is given by #(x) {in newtons) and the work (in joules) is the area under the curve, given by

[ F(z)de = [ F(x)de + [] Flz)de = $(4)(30) + (4)(30) = 1801,

B. 25 = f(x) = ke = E(0.1) [10cm=0.1m], sok=250N/mand f({z) = 250z Now 5 cm = (.05 m, 50

o pons
(i

= 7005

W 250z dr = [12:@ I, = 125(0.0025) = 0.3125 = 0.31 ).

In Exercises 316, n is the number of subintervals of length Awx, and =7 is a sample point in the «th subinterval [zi—1, =:].

10, Assumpticns:
1. After lifting, the chain is L-shaped, with 4 m of the chain lying along the ground.
2. The chain slides effortlessly and without friction along the ground while its end is lifted.
3. The weight density of the chain is constant throughout its length and therefore equals (8 kg/m)(9.8 m/s%) = 78.4 N/m.
The part of the chain = m from the lifted end s raised 6 — o m if0 < ¢ < 6m, and itis lifted O mif 2 > 6 m.
Thus, the work needed 1s

W= lim Y.(6— %) 784 Az = [5(6 — z)78.4dr = 78.4[6x — 127]% = (78.4)(18) = 1411.2 ]
1

fe—=a i

In Exercises 516, n is the number of subintervals of length Acr, and =7 is a sample point in the «th subinterval [zi—1, =].

12. The work needed to 1ift the bucket itself is 4 1b - 80 ft = 320 ft-1b. At time ¢ (in seconds) the bucket is =7 = 21 ft above its
original 80 ft depth, but it now holds only {40 — 0.2¢) 1b of water. In terms of distance, the bucket holds :40 — D.Q{%J’:f:l: Ik
of water when it is «] ft abowve its original 80 ft depth. Moving this amount of water a distance A requires

{4[] — ﬁ.r:} A ft-lb of work. Thus, the work needed to 1ift the water is

e

W= lim Y (40 — eal) Ax = [°(40 — ha)de = [40x — F2?]5" = (3200 — 320) fi-lb

f—=o0 a=1

Adding the work of lifting the bucket gives a total of 3200 ft-1b of work.
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Problem Set 11 Section 6.5 E;ObéimS 3, 6, 10, 12,

17. (a) A rectangular “slice” of water Az m thick and lying = ft above the bottom has width = ft and volume 8z Ax m®. It weighs
about (9.5 > 1000}(8x Ax) N, and must be lifted (5 — =) m by the pump, so the work needed is about
(9.8 % 107)(5 — =)(8x Ax)]. The total work required is
Wee [(9.8 x 10%)(5 — x)8rdr = (9.8 x 107) [[/(40x — 8x?) dx = (9.8 x 10%)[20x? — 5277
— (0.8 % 107)(180 — 72) = (9.8 x 107)(108) = 1058.4 x 10° 2= 1.06 x 10° )

(b) If only 4.7 = 10° J of work is done, then only the water above a certain level (eall 0

it ) will be pumped out. So we use the same formula as in part (2), except that the

work s fixed, and we are trying to find the lower limit of integration:

0 = 3
4.7 % 10° = [(9.8 x 10°)(5 — x)8rdr = (9.8 x 10°)[202? — 8277 & . \
LT o 1% 48 = (2032 — 5.3%) — (20h% — 2h%) & 45

2h" — 15h* 4 45 = 0. To find the solution of this equation, we plot 2h” — 1547 + 45 between i = 0 and h = 3. We see

that the equation is satisfied for i = 2.0, So the depth of water remaining in the tank is about 2.0 m.

b L ]
' : —1 1 1
21. (a) W _f Fr)dr = f “”*1‘;”3 dr = {}'mmrg[—] = H-ni-.lmz(— — —)
a . r T, a b

1 1
(b) By part (a), W = GGAm (E - m) where M = mass of Earth in kg, &i = radius of Earth in m, and

= mass of satellite in kg, (Note that 100D km = 1,000,000 m. ) Thus,

. 1 1
W = (667 « 10711 (5.98 = 10*") (1000 - = 850 = 107
(6.67 ) (598 x 107)(1000) x ( o297 ~ TaT 2107 o
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Problem Set 11 Section 8.1 Problems; 1

1. {a) A sequence is an ordered List of numbers. It can also be defined as a function whose domain is the set of positive integers.
(b) The terms a,, approach 8 as » becomes large. In fact, we can make a,, as close to # as we like by taking n sufficiently
large.

{¢) The terms i, become large as n becomes large. In fact, we can make aq, as large as we like by taking n sufficiently large.
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