10.3: 2,12, 40

2 r(t) = (2.cost +isind —cost, —sint + fcosd + sint) = (M. fsint. teost) =
()] = /(26)2 + (tsint)? + (tcost)? = /42 +12(sin” t +cos? t) = /B|t| = 5t for0 < ¢ < 7. Then using

29 =
Formula 3, we have L = [7 '(f)|at = [T Votdl = \-Gr? = %Eﬁa.
0

12 () r'(t) = (2sint teost) = [P(t)] = /42 + 2sin®t + 1% cos? t = V52 = VB (since ¢ > 0). Then

(4 1 : C . : :
T{t) = £ — (2 tsinf tcosl = - (2 sind eost). T = —JE {0 cosi, —sin!} =

r{t)] 5t

, - LT V5
T' (1) = =2=+/0+ cos? { +sin® # = = Thus N(t) = 0, cost, —sint} = {0, cost, —sin ).
[T (t) EV"" o8 sin —= Thus (t TID] l;y‘"g{ cos sinth OS sin
oy DO UVE 1
[ (1) NEY: At

40. t =lat(1,1.1). r'(t) = -{J.. 2t C’.-J."i). r'{1) = {1.2.3) is mormal to the normal plane, so an equation for this plane is
He—11+2(y—1)+3z—-1)=00orz+ 2y + 3z = 6.
r(t) 1

T(t) = = 1,24, 32, Using the product rule on each term of T(1) gives
¢) (1) ~.f1+4£==+m*-< ) EHEP (t) g
! 1 Ay g :

T'(t) = (=3 (8t + 360%), 201 + 4 + 90"} — L(8¢ + 361%) 2

(L4 4i2 4 941}
Gi{1 + 41 + gr”*} — L8t + 36t7)3%)

— 1 3 ¢ Y et _

N(1) || TWL) || (11,8, —9) and T(1) || ©'(1) = (1,2.3) = anormal vector to the osculating plane is
(L&, -9 x (1.2, 3) = {42, —42,14) or equivalently {3, —3, 1. An equation for the planc is
-1 —-3y—-—LH+(z—1)=00r3x - 3y+z=1.

10.4: 22; One More Problem

22. Asin Exercise 21, v({) = 250 /31 + (250 — gi) jand v(f) = 250311+ (250i — 29t*) j + c2. Butr(0) = 200j, so
cz = 200j and £(1) = 250 34+ (200 + 2501 — 1gt%) j.
500 + /5007 + 1600g
2g
500 + /Z50,000 + 1600 500 4 /F50,000 + 1600
sk = 16009 . 51.85. Thus the range is (250 v3) 2204 — + O
q g

. Taking the positive t=value

(a) 200+ 250t — %_r;r.* = () implies that _f,rf — 5008 — 400 = 0ort =

== 224 km.

gives t =
1 .
(by 0 = # [2[}{} + 250 — %_r;r.'*jl = 250 — gt implies that the maximum height is attained when § = 250 /g = 25.5 5 and

; 2
200 + (250) (‘m) g (35{}) — 900+ B0 g 4
g 2\ g 29

thus the maximum height is

Alternmate solntion: Beeause the projectile 15 fired in the same direction and with the same velocity as in Exercise 21, but
from a point 200 m higher, the maximum height reached is 200 m higher than that found in Exercise 21, that is,
3.2km+ 200 m = 3.4 km.

500 + /250,000 + 1600y

5 . Thus the velocity at impact is
g

{c) From part (a), impact occurs at £ =

250 /31 + |250 — g 201 ‘"’%Zmﬂ + 16000 | 5 so [v| = /T250)7(3) T (250 — BLAg)7 ~ 504 m/s.
iq



