[image: image1.png]14. (a) '(t) = (2t tsint,tcost) = = V4t2 + 2sin? ¢ + t2cos? t = V512 = V5t

(since t > 0). Then T(t) = I:’E? = 7_L (2t,tsint, tcost) = = (2,sint, cost).
T'(t) = J5 (0,cost, —sint) = [T’ (t)] = Jzv/0+cos?t +sin’ ¢t = Jz. Thus
N(t) = % = % (0, cost, —sint) = (0, cost, —sint).
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[image: image2.png]28. We can take the parabola as having its vertex at the origin and opening upward. so the equation is
2 i 1f"(@)] 12a] 2
= az?, X I = = .
$(a) = az?.a > 0. Thenby Equation 11. 5(z) = et 0 Sm7s = T (o007 ~ (1T 4t )P2

thus k(0) = 2a. We want £(0) = 4.0 a = 2 and the equation is y = 2.





[image: image3.png]40. (1,0,1) corresponds to t = 0. r(t) = e'(1,sint, cost). so

r'(t) = e'(1,sint, cost) + e'(0, cost, — sint) = e*(1,sint + cost,cost — sint) and
r'(t)

T(H)= _ ¢(1,sint + cost, cost —sint)
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[image: image4.png]42 t=1at(1,1,1). r'(t)=(1,2t,3¢*). r'(1) = (1,2,3) is normal to the normal plane, so an equation for this
1)+2(y-1)+3(z-1)=0,0rz +2y + 3z =6.
—L = ﬁ (1,2t,3t%). Using the product rule on each term of T(t) gives

1 1 3 2 4y _ 1 3
= —3(8t +36t%),2(1 + 48 + 9t*) — 1(8t + 36t%)2t,
tar 9t4)3/2< 3( ),2( )= 5 )
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1

_ 3 3
7m<—4t—1s: 12— 18t%, 6t + 12¢%)

—2

= G (11:8,-9) whent = 1.
N(1) [ 'T'(1) || (11,8,~9) and T(1) || '(1) = (1,2,3) = anormal vector (o the osculating plane is
(11,8,-9) x (1,2,3) = (42, —42, 14) or equivalently (3, 3, 1). An equation for the plane is
3(x—1)-3@y—1)+(z—1)=0or3z—3y+2 =1




