Calculus page 390 ff

la)

1b)

Ic)

2a)

2b)

2¢)

S5cost=0=cost=0=t= %,3% onO=<t=<2xn

1 L . .
O=<t< B : Scost> 0, so the particle is moving to the right

3 L .
% <t< 7“ : Scost < 0, so the particle is moving to the left

3 L . .
TH <t=2m: 5cost> 0, so the particle is moving to the right

The particle is stopped at t = % 37%

27 .

displacement = | Scost dt = [5 sint]; = 5sin(2w) - 5sin(0)=0-0=0
0

s(2m) =3

/2 3m/2

Total distance = | Scostdt — | Scostdt + SCost dt = [SSlnt] 2 [5 sint]BI;/2 +

/2

0 /2 3n/2

[SSIH( ) SSIH(O)] 5sin(3—n)—55in(ﬁ) + SSin(Zn)—Ssin(B'—n)]
2 2 2 2

=[5-0]-[-5-5]+[0+5]=20

6sin3t=0=>sin3t=03t=0,% onOstsg

O<t< % : 6sin3¢ >0, so the particle is moving to the right

T T : L .
—<t= 5 : 6sin3f <0, so the particle is moving to the left

3
The particle is stopped at ¢ = 0,%

/2

displacement = [ 6sin3tdr =[~2cost] = -2 cos(3(g)) ~(~2¢0s(3(0))) = -2(-1) + 2(1) = 2
0

/3 /2

Total distance = | 6sin3¢dt — | 6sin3tdt = [—2 cos 3t]m3 - [—2 cost]n/2
0 0 n/3

w/3

{2005( (3)) (- 2)cos(3(0)>}—[—2c05( (2)) - 2)“’5( (gm

=[2-(-2)]-[0+2(-D)]=4-(-2)=6

[5 sin t]zn

3m/2



38)  49-98/=0=¢=50n0=r=<10
0=<t<5: 49-9.8¢ >0, so the particle is moving to the right
0<t=<10: 49-9.8¢ <0, so the particle is moving to the left
The particle is stopped att =5

3b)  displacement = fo 10(49 ~9.81)dr =[491 - 4.9#];0 = (490-490) - (0-0) =0
s(10) =3
39 Total distance = fo 5 (49-9.8¢)dt - fs l0(49 ~9.8¢)dr =[491 - 4.9#]2 ~[a91 - 4.9#]20
- [(245 ~122.5)-(0- o)] - [(490 ~490) - (245 - 122.5)]
—122.5-(=122.5) =245
4a) 6t2—18t+12=0=>6(t—2)(t—1)=0=>t=1,2 on0s<t<?
O<t<1: 6t°—18t+12>0, so the particle is moving to the right
l<t<2: 6t*-18t+12 <0, so the particle is moving to the left
The particle is stopped at ¢ = 1,2
) isplacement = f;(mz ~18¢+12)dr =[26 97 + 12t](2) = (16-36+24)-(0-0+0) =4
s(10) =7
%) Lotal distance = f l(6t2 —18t+12)dt— f 2(6t2 —18t+12)dt =[2t3 —9¢ +1zt]1 -[2z3 ~9¢ +12t]2
0 1 0 1
=[(2—9+12)-(0-0+o)]-[(16-36+24)-(2-9+12)]
=5-(-1)=6
5a)

. . T 3m

5sin’*#cost =0=>sin’# =0 or cost =0=> ¢ = 0,7, 27 or >y on0=7=<2n
T . D . .

0<t< 5 : 5sin’fcost > 0, so the particle is moving to the right

T : C .

5 <t<m: Ssin’tcost <0, so the particle is moving to the left
3n . D .

n<t< > : Ssin“fcost <0, so the particle is moving to the left

3n . C . . .

> <t<2m: S5sin“tcost >0, so the particle is moving to the right

The particle is stopped at z = 0,%,%,%,275

2m 0
5b)  displacement= | Ssin’¢costdt = f Suldu=0
0

0

s(2m)=3



2n

kg 3mw/2
Total distance = f 5sin’tcost df - 5sin’tcost df — f 5sin’tcost df + 5sin’tcost dt
/2 7T 3n/2

fsu du - f5u2du f Su du+f Su’du
51514515
SRS TR

6a) \4-t=-0=4-t=0=t=40on0<t<4

O<t<4: «4-t >0, so the particle is moving to the right
The particle is stopped at ¢ = 4

5¢)

6b) 4 0
displacement = f N4—tdt=- 2,02 oo-16]_16
0 3 A 3] 3
s(4)=3+ 16_25
3 3
6¢
) Total distance = 16
7a)
s””cost—0=>cost—0=>t—g 37“ on0=<¢=<2mn
0<t< g ;™ cost >0, so the particle is moving to the right
TE 3“ Sll’l[
—<t<—: cost <0, so the particle is moving to the left
37:“ <t=2m: €™ cost>0, sothe particle is moving to the right
o T 3m
The particle is stopped at ¢ = >y
71)) 27

displacement = f

0

e cost dt = foe“du =0
0
4®=3

7¢) _ 72 35/2 2n
Total distance = f e cost dt - f e cost dt + f e cost dt

/2 3n/2

u u " _ - 2
f du - f du+f du[ ]—[el—e]+[1—e1]=26—;z4.701



t

8a) >=0=t=00n0=<¢=<3
1+¢
0<t=<3: i r >0, so the particle is moving to the right
+t
The particle is stopped atz =0
8b) 3 10 10
displacement=f ! 2dt=lf ldu=0=l[ln‘u‘] =l(ln10—ln1)= In10
ol+1¢ 2J1 u 2 L2 2
s(4)=3+hﬁ~4.151
2
8c) In10

Total distance = T ~1.151

9a) v(9)=f()9(1+3\/;)dt=[t+ 3;;:]: =(9+2(9)3/2)—(0+0)=9+2(27)=63 mph

ob) v(t)=f(l+3\/;)dt=t+2tm+C W(0)=0=C=0
velocity is in mph, but the time is in seconds, so we must convert :
3/2
v(t) = L + miles per second
3600 1800
9 3/2 2 5/2
s(9)=f Loy g | | (8L, 28 -(0+0)=ﬂ=0.06525 miles = 344.52 ft
0{3600 1800 7200 4500 \7200 4500 4000
10a) 4

displacement = f

0

4 4
(¢-2)sinzdr = ftsintdt —2fsintdt

0 0
f tsint dt must be solved by the integration by parts method

) u=t dv=sintdt
ftsmtdt
du=dt v=-cost

ftsintdt =—ftcost + fcostdt +C=~-tcost+sint+C
f} sint dt —2f0;intdt = [—t cost + sint]: —2[—cost]:
= (—4cos4 + sin4) - (—OcosO + sinO) - 2[—cos4 - (—cosO)]

=-4¢c0s4 +sin4 + 2cos4 —2 = -1.450 meters



10b)
(t—2)sint=0$t=0,2,n on0=rt=<4
O0<t<2: (t - 2)sint <0, so the particle is moving to the left
2<t<m: (t - 2)sint > 0, so the particle is moving to the right

n<t=4: (t - 2)sint <0, so the particle is moving to the left

(t—2)sintdt+f

2

2 k4

distance traveled = - f

0

(¢-2)sintar - f:(t —2)sinz dt

borrowing from part (a):

- fo (¢ -2)sineds = —([—z cost +sint] - 2[—cost](2)) - —(([-2 cos2 +5in2] ~[0cos0 + sin0]) - 2([ ~cos2 - (~cos o)]))
= —(~2cos2 +sin2 +4cos2 - 2) = -2cos2 - sin2 + 2

f2 (¢ -2)sintdr - -([—z cost +sint] -2 cost]j) - (([—n cosm + sin] - [~2c052 + sin2]) - 2([~cos - (-cosz)]))
= (m+4cos2—sin2-2-2cos2) =7 +2cos2 — sin2 - 2

[ (e-2)sintae ={[-rcost +sine]! -2 -cose]' | =~{([~4cos4 + sin4] ~[-mcosn+ sina]) - 2[-cos4 - (~cosa]

= —(—4cos4 +sin4 -+ 2cos4 + 2) =2cos4-sind+m -2

Total distance : (—20052 —sin2 + 2) + (n +2c0s2 -sin2 - 2) + (20054 —sind + 7 —2) =2c0s4-2sin2 -sin4d + 2w -2 =191«

v(t)= f—32dt =-32t+C v(0)=90  v(r)=-32t+90
v(3)=-32(3)+ 90 = -6 ft/sec

s(t)=f(—32t+90)dt=—16t2+9Ot+C s(0)=0  s(t)=-16t" +90¢
~16t> +90t =0 =1 =0,5.625

11a)

11b) It hits the ground when s(¢) = 0.



The projectile hits the ground at # = 5.625 seconds.

11c) net distance = displacement = 0
2.8125

11d) total distance = 2 f (—32t + 90) dt =253.125 feet (graphing calculator used)
0

12)-4+5-24=-23 cm

13)4+5+24=33cm

14)a:15-4=11 b:11+5=16 c:16-24=-8

15) acceleration is the slope of velocity, and the slope is greatest between 0 and b at ¢ = a.

16) at t = c. (same logic as #15)

10
21) Total consumption = | 27.08¢"* dt ~332.965 barrels. (graphing calculator used)
0

24

22) Total consumption = f

0

(3.9 -2.4 sin(m / 12))dt = 93.6 kilowatt-hours. (graphing calculator used)
2

23d) Total population = f 10,000(2 - r)(an)dr ~83,776. (graphing calculator used)
0

3

24c) Rate of flow = f 8(10 - rz)(an) dr =396m ~1244.071 in’*/sec. (graphing calculator used)
0

25a) Add ‘em up!

27) T = %(120 +220+ 230+ 230+ 238 +240+ 240 + 230 + 224 + 220 + 121) =1156.5

29)
F = kx 6=k(3):>k=2 F=2x

a)F=2(9)=18 N
9
b)W=f2xdx=x2E=81—O=81N-cm
0

30)
F=kx 10,0000 = k(l) =k=1 F=10,000x

0.
0

0.5
a)W = [10,000x dx = 5000x2‘ ©Z1250-0=1250 in-Ib
0

1
b)yw = 110,000x dx = SOOOxZ‘ =5000-1250=3750 in-1b
0.5

1
0.5






