3. Since (z+2)°=t*=y—-1 = (a), (©) y (b) r'(£) = (1,2¢),
y=(z+2)% - 1,thecurveisa \ r(-1)=(1,-2)
parabola. -3,2) ' |
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4 Sincex=1+1t= 1+y2,the (a), (¢) y ®)r'(t) = <1’2L\/i>’
curve is part of a parabola. Here we ‘ :
have y > 0. - r’(l.) = %>

x(1) @1
) 0 i
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R 9. r'(t)= <Et- [tsint], P [tz] V% [tcos2t]> = (tcosf+sint, 2t,t(— sin 2t) - 2 + cos 2t)

= (tcost + sint, 2t, cos 2t — 2t sin 2¢)

- 10.x(t) =(tant,sect,1/t*) = r'(t) = (sec®t,secttant, —2/t%)
14. r'(t) = [at(—3sin3t) + acos3t]i+b-3sin*tcostj+c- 3cos? t(—sint) k

= (acos3t — 3atsin3t)i+ 3bsin® ¢ costj — 3ccos® t sintk

. ) .
S 17. ¢'(t) = <__te—t +e7t,2/(1 +t2),2et> = r'(0) =(1,2,2). So |t'(0)] = V12 +22 +22 = v9 = 3 and

T = T = 10,22 = (3.3,

18. x'(t) = %i+2tj+k = r'(1) = 2i+2j+k Thus

l‘l(l) ]. . . 1 . . 2 2 1
T . == ot 21+2 +k =—2l+2j+k)—-l+ J+ k.
T(l) |l"(1)| 22 +22 + 12 ( J ) 3( 3 3 3

23. The vector equation for the curve is r(t) = (14 2/, 83 —¢,t* + t), sor'(t) = (1/v/%,3t® — 1,3t + 1). The point

(3,0, 2) corresponds to ¢ = 1, so the tangent vector there is r’(1) = (1,2, 4). Thus, the tangent line goes through the point
(3,0, 2) and is parallel to the vector (1, 2, 4). Parametric equations are ¢ = 3+ ¢,y = 2t, 2 = 2 + 4¢.
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24. The vector equation for the curve is r(t) = <et,tet,tet >, sor'(t) = <et,te +ef,2t%e’” + €' ). The point ( )

corresponds to t = 0, so the tangent vector there is r'(0) = (1, 1, 1). Thus, the tangent line is parallel to the vector (1,1,1)

and includes the point (1,0, 0). Parametric equationsarex = 1+1-t =14+t y=0+1-t=t,z=0+1-t =% »
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. fy (16°1- 9 + 250 ) dt = ([ 166 dt) i — ([ ¢ dt) j+ (fy 25t dt) &

= [4%]) i— [3¢*], i+ [5¢°] k =4i—3j+5k
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3. L \ixedtiek)d= [4tan™"2j+In(1 4+ ¢ )k], = [4tan 1j+1In2k] - [4tan™ 0j + In1k]
=4(3) i+In2k-0j -0k =nj+In2k

= -3 f(efi+2tj+Intk) dt=(fe'dt)i+ (f2tdt)j+ (fIntdt) k
’ ' =e'i+1?j+ (tInt — t)k + C, where C is a vector constant of integration.
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