10. r(t) = (e ", t—t*,Int) = 7r'(t)=(—e"1-3t>1/t)
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The vector equation for the curve is r(t) = <t2 +1,4/1, etz’t>, sor'(t) = <2t7 2/, (2t — 1)et24‘>. The point (2,4, 1)

corresponds to ¢ = 1, so the tangent vector there is ' (1) = (2,2, 1). Thus, the tangent line goes through the point (2,4, 1)

and is parallel to the vector (2,2, 1). Parametric equations are x = 2+ 2t,y =4+ 2t, z = 1 + ¢.

The vector equation for the curve is r(t) = (In(t + 1), tcos 2¢,2"), so r'(t) = (1/(t + 1), cos 2t — 2t sin 2¢, 2° In2). The
point (0,0, 1) corresponds to ¢ = 0, so the tangent vector there is ' (0) = (1,1, In 2). Thus, the tangent line goes through the
point (0,0, 1) and is parallel to the vector (1, 1,1n2). Parametric equationsarez =0+ 1-t =t,y =0+ 1-t =1t,

z=1+ (In2)t.

r(t) = (2cost,2sint,e') = 1'(t) = (—2sint,2cost,e’). The tangent line to the curve is parallel to the plane when the
curve’s tangent vector is orthogonal to the plane’s normal vector. Thus we require (—2sint, 2cost, e') - (v/3,1,0) =0 =

—2+/3sint +2cost+0=0 = tant:\/L5 = t=2% [since0<¢t < 7]

r(§) = <\/§7 1, E"/G>, so the point is (v/3, 1,e™/°).

J2 ti—t*j+3°k)dt = (fo2 tdt)i— (foz tht)j+ (f02 3t5dt)k

=[5 - 3]0+ [3°]5 k

14-0)i—1(16-0)j+ (64— 0)k =2i—4j+ 32k



