Problem Set 10 Section 6.3 Problems; 3, 11, 23

Ly=cosr = dyfdr=—sing = 14 (dy/dr)® =1+sin®x Sol = :" 1+ sin? xdx.

T

Ny=xe " = dyfdr=¢"—ze " =¢e"(1—z) = 1+ (dy/dz)®=1+¢e"*(1—z)* Let

flz) = T+ (dy/dz)? = T+ e 2=(1 — 2)%. Then L = [ f(z)dz. Since n = 10, Ar = 20 =

. Mow

| =

L S0 = HE(0) + 47 (5) +2/(1) + 4/ (3) +20(2) +47(3) +2/(3)

rallza

+4f(Z) +2/(4) + 45 (2) + £(5)] = 5.115840
The value of the integral produced by a caleulator 15 5113568 (to six decimal places).
23. The sine wave has amplitude 1 and perod 14, sinee it goes through two periods in a distance of 25 in., so its equation is

y = lsin IL‘:—IE:I = sin IL%J'} The width w of the lat metal sheet needed to make the panel is the are length of the sine curve

fromx = 0 to x = 28, We set up the integral to evaluate w using the are length formula with %_E =% cu&(%.r::::

L= ;H V/l + [% I::\mslﬁrr}]2 dr = EIDH \/l + [% um(%z]]g dx. This integral would be very difficult to evaluate exactly,
g0 we use a CAS, and find that £ = 2936 inches.
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Problem Set 10 Section 6.4 Problems: 6, 11, 13, 15

6. (a) fae = ﬁjlt Inzdr = 2[rlnz — r]f [by parts] {c) #
=2[(3ln3—3) — (Inl— 1)]

=1(3In3-2) =33 -1

(b) fue = flc) & 23— 1=Inc <« g 75 3 4 =x
o=l Amd—1 e e 3B = 1.91
_ L 0 . 1 50— 2{1 1 pe 15 _ 381

13 Let £ = 0and § = 12 correspond to 9 AM. and 9 P.M_, respectively.

Tave = 55 Jo* [60+ 14sin Lwt] dt = L[50f — 14 - 12 cos Lrt|

= (5012414 2 + 14 2| = (50 + £) °F = 59°F

15. (a) We want to calculate the square root of the average value of [2(£)]" = [155sin(1207t)]" = 155° 41113{12[]?n’.}. First,

we calculate the average value itself, by integrating [F(1)]* over one cycle (between ¢ = 0 and ¢ = 25 » #ince there are

Il.'.l
60 cyeles per second) and dividing by |::— —0):

()2, = o fy ™ [1552 sin? (120mt) | dt = 60 - 1557 J150 L1 — cos(240mt)] di

=60 - 1557 (1) [t — 35 sin(240mt)] /™ = 60 - 1552 (1) [(& — 0) — (0 - 0)] = L2

The EMS value is just the square root of this quantity, which is == l ’-' a2 TLOVW.
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Problem Set 10 Section 6.5 Problems; 2

& 1 w 2 2

2 W= ff cu&{%wx} i = _—?_ :a-zinlzl?r:r}]2 = i(ﬁ — ﬁ) =0N-m=101

Interpretation: Fromoe = ltor = %, the foree does work equal to fi;’m cm{%ﬂ'z] dir = _—?_ ( — "T-i) Jin accelerating the
particle and increasing its kinetic energy. From x = % to = 2, the force opposes the motion of the particle, decreasing its

kinetic energy. This is negative work, equal in magnitude but opposite in sign to the work done fromaz = Ll tor = %

PAGE 1



	Set_10_Section_6.3.pdf
	Set_10_Section_6.4.pdf
	Set_10_Section_6.5.pdf

