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b) r(4'52‘; rd) 2{r(4.5) — r(4)], so we draw a vector in the
same direction but with twice the length of the vector
r(45) - r(@). "B =X _ 510042 — r(a)], s0 we drawa

vector in the same direction but with 5 times the fength of the
vector r{4.2) — r(4).

- {c) By Definition 1, ¥'(4) = lim ’(4—+hh)-“—’—(4—J.
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6. £ = 2sint, y = Jcosi, 50
(2/2)* + (y/3)* = sin® £ + cos” ¢ = 1 and the curve
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18. I‘(‘t) = (em’e—zc,tem) = rl(t) = (2621, _23-—2t, (2t+ 1)62t> =
r'(0) = (2e°, 2%, (0 + 1)e°) = (2,-2,1) and PO = VZE+ (22 + 1% = 3. Then

10 = 20 = 320 = (B PO = (AT W 05 =

‘ r(0) = (4e°,4e°, (0+ 4)e°) = (4,4,4).
L) r (@) = (26,267, (2t + 1)e?) - (4e%, de~, (4t + 4)e™)

(26%) (46%) + (~267 ) (4e7%) + (20 + D) (48 + 97

- gett — g4t 4 (882 + 12t +4)et = (8t% + 12t + 12)e* - Be™**

' | 21. The vector cquation for the curve is r(t) = (e"*cost,e " sint, e™*), so
r'(t) = (et (—sint) + (cost) (—e™*) e cost + (sin t)(—e™*), (7)) =
(~e™" (éost +sint), et (cost —sint), ~e™*). The point (1,0,1} corresponds to £ = 0, so the tangent vector
there is * (0) = {—e€° (cos 0 + sin.0) ,&® (cosQ —5in 0) ,—e®) = {~1,1,—1). Thus, the tangent linc is parallel to
the vector {—1,1,—1) and parametric equations are T = 1+(-t=1-ty=0+1-t= 1,
z=14{-1)t=1-1

——

28. To find the point of intersection, we must find the values of ¢ and s which satisfy the following three equations
simultancously: t =3 — 5,1 -t =5—-2,3+ 2 = 52. Solving the last two equations gives t = 1, s = 2 (check
these in the first equation). Thus the point of intersection is (1,0, 4). To find the angle & of intersection, we proceed
as in Exercise 27. The tangent vectors to the respective curves at (1,0,4) are ri(1} = {1,-1,2) and

rj(2) = (-1,1,4). Socosf = webm (-1 -1+ 8) = sa=andé= cos“(\—}?;) ~ 55°.
Note: Tn Exercise 27, the curves intersect when the value of both parameters is zero. However, as scen in this
exercise, it is not necessary for the parameters to be of equal value at the point of intersection.
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2. De[u(t) - v(t)] = u’(e) - v(t) +u(t) - v'(2)  [by Formula 4 of Theorem 3]
= (=43 + 97 K) - (¢1+ cost] + sintk) + (i— 23]+ 3 K) - (i —sintj+castk)
L = —dtcost+ 9 sint+1 + 27 sint + 3t° cost '

=1—4tcost+11t2sint + St3 cost

¢ &2 D, [u(t) x v(t)] = u'{t) x Q(t) +u(t) xv'(t)  [by Formula 5 of Theorem 3]

‘ = (=4t} + 97 k) x (t1+costj+sintk) + (i—2t’j+3t3k)vx (i—sintj+coazk)'
=, = (—4tsint — 9% cost) i+ (9t° - 0)j + {0+ 4t!) ke |

: + (-2 cont + 3t°sint) i+ (3¢* —cost) j+ (—sint+ 27} k

= [(sin2) (3¢ — 4t} — 11¢*cost] i + (22¢' — coat) j+ (6" —sin2) k

& 3t = £ e(t) - O1? = J16(0) - O [2e (1) - ¥ ()] = E_(EI)th';[i‘_l



