Solutions 13.4--Spring 2008

3.

1.

15.

25.

r(t) = {—%t{t} = Attt =12 Z (—2,2)
v(t) =r'(t) = (—t,1) v(2)=(-2.1) "
a(t) = r'(t) = (~1,0) a(2) = (~1,0) -
[v(t) = vz +1

.r(t)=e’it+e™j = Att =0
v(t) =e"i+ 2% v(0) =i+2)
a(t) = eti+4e*j a(0) =i+4j

|v(t)| = Vet + 4e* = et\/T + 4e?t
Notice that y = e** = (e*)” = 7, so the particle travels along a parabola,

but z = e, s0x > 0.

r(t) = V2titefjte 'k = v(t)=r(t)=v2it+ej—e 'k at)=v(t)=ej+e 'k

[v(t) =vV2+ert+e = /(ef+e )l =" +e "
a(t)=i+2j = v(t)=[a(t)dt=[(i+2j)dt=ti+2tj+Candk=v(0)=C,
soC=kandv(t)=ti+2tj+k =r(t)=[v(t)dt=[(ti+2tj+k)dt=1 i+ j+tk+D.

Buti=r(0)=D,soD =iandr(t) = (3’ + 1) i+’ j+ tk

As in Example 5, v(t) = (v co545°)ti+ [(vo sin45°)t — 3gt°| j = 3 [vov/2ti + (voVZt — gt?) j]. Then the ball
lands att = M s. Now since it lands 90 m away, 90 = Jvp V22 V2 or vj = 90g and the mitial velocity
g g

15 vg = +/90g =~ 30 m/s.

. Let & be the angle of elevation. Then vy = 150 m/s and from Example 5, the horizontal distance traveled by the projectile is
3 sin 2 1507 sin 2 800
d= 2 Thus ——— =800 = sin2a=_—7 ~03484 = 2a~20.4°or 180 —20.4 = 150.6°.
g g

Two angles of elevation then are o 7= 10.2° and o == 79.8°.
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28. Here wp = 115 fi/s, the angle of elevation 1s o = 50°, and 1f we place the origin at home plate, then r(0) = 3j.
As in Example 5, we have r () = —%gtzj+ tvg+Dwhere D =r(0) =3jand vg = vpcosail+ vpsinaj,
50 r(t) = (vo cos a)ti+ [(vo sina)t — 1gt* + 3] j. Thus, parametric equations for the trajectory of the ball are
x = (vo cos a)t, y = (vosina)t — 3gt” + 3. The ball reaches the fence when = = 400 =
400 400

Vg COS & ~ 115 cos 50°

(vocosa)t =400 = t= 7= 5.41 5. At this time, the height of the ball is

y = (vosina)t — 2gt> + 3 =~ (1155in 50°)(5.41) — 2(32)(5.41)® + 3 = 11.2 fi. Smce the fence 15 10 ft high, the ball

clears the fence.

33.r(t) = (3t —)i+3%) = r'(t) = (3—3t%)i+6t],

¥’ (t)] = /(8 —3t2)% + (6t)> = VO + 188 + 9t* = /(3 — 3t2)% = 3 + 3t°,

r’(t) = —6ti+6j, r'(t) x r"(t) = (18 + 18t*) k. Then Equation 9 gives

_r(8)-r"(t) (83— 3t7)(—6t) + (6t)(6) 18t + 187  18t(1+1¢°) .
S T 3+ 382 ~TeE T arem C O [orbyEaetens,
o, d a _ _ @) xe"@#)| 1841882 18(14¢)
ar =’ = — [3+3¢]_6t] and Equation 10 gives an = TOT - 313E " 303 =6.
Mrt)=(1+t)i+(E —-2t)j = r{#F)=i+(2t—2)j, |[r'(t)|=+/12+(2t—2)> = /4 —8t +5,
e"(£) = 2j. () xr"(t) =2k Then Equation9 gives ar — L F ) _ 222 4k ouation 10

Ir'(t) — JAaE—8t+5
= (t) x =" ()] _ 2

e’ (2)] VAEZ St + 5

gives an =
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