Math 53 Worksheet 260218 Spring 2026

All the previous worksheets are available in seewoo5.github.io/teaching/2026Spring.
Keywords: vector function

1. At what points does the helix r(t) = (cost,sint, t) intersect the sphere 22 + y? + 22 = 57

2. Find a vector function that represents the curve of intersection of the cone z = /22 + 2 and the plane
y + z = 1. Sketch the curve.

3. Find a parametric equation for the tangent line to the curve
r(t) = (In(t + 1), tcos 2t, e*)
at ¢t =0.

4. Tfu(t) =r(t) - (r'(t) x r’(¢)), show that
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1. On the sphere,

2?2+ y? 422 =cos®t +sin®t + 12 =1+t2 =5,
so t2 = 4, hence t = +2. Hence the intersection points are

(cos2,sin2,2), (cos2,—sin2, —2).

. From the plane, z = 1 — . From the cone, 2% = 22 4 32, so
1—2?
1—yP=a?+y> = 22=1-2y = y= 3
Let x =t. Then
1—t2 ) 1+¢2
= z = — =
Y 5 Yy 5

and the corresponding vector function is

1—t2 14+¢2
r(t):<t,27 + > teR.

Note that the curve of intersection is a parabola.

r(0) = (0,0,1),  r/(t) = <t+11,cos(2t) o sin(2t>,ef>,

" r'(0) = (1,1,1).

Thus the equation of the tangent line is given by

v(s) =1(0,0,1) + s(1,1,1).

4. Differentiate using product rule:

ut)=r"- (' xr")+r- " xr")+r (&' x1r").

The first term is 0 since a- (a x b) = 0, and the second is 0 since r” x r”” = 0. Hence

w(t) =r(t) - (£ (t) x r(1)).



