IN-CLASS PRACTICE FOR TEST 3

1 Compute:

(2,1,5)-(3,1,1)

2 Compute

(2,1,5) x (3,1,1)

3 Find the angle between the vectors:

vy =(3,1,2) vg = (2,1,0)

4 Find the unit vector in the same direction as

v =(4,2,2)

5 Calculate the projection of v onto w:

v=(3,1,2) w=(2,1,—1)

6 Find the equation of the line which passes
through the points (3,0,2) and (1,1,4).

7 Find the equation of the plane which passes
through the points

(2,1,5) (3,1,3) (1,2,2)

8 Find the equation of the line which passes
through the point (1,2, 0) and is perpendicular
to both (1,1,0) and (0, 1,1).

9 The line
r(t) = (14t 2—t 3+2t)
and the plane

r—2y+2=10

intersect at a point. Find the coordinates of
the point.

10 Sketch the graph of the following surface:
z =2 +y?
Problems 1 — 5 involve the space curve given

by the parametric equation:

R(t) = (cost,sint,t)

11 Compute R'(t).

12 Compute the unit tangent vector T'(t).
13 Compute the unit normal vector N (t).
14 Find T'(0) and N(0).

15 Compute the binormal vector B(0).

16 Find the curvature of the plane curve R(t) =
(t+ 1,3 + 1) at the point (1,1). You might
be able to use one of the following formulas for
the curvature of a plane curve:
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— r(t) = (3,0,2) + £(—2,1,2)
= (3—2t,t,2+2t)

7 Construct two vectors in the plane:

vy = (1,0, -2) vy = (—1,1,-3)

The normal vector to the plane is their cross
product:

i j ok
n=|1 0 —2/=2i+5j+k
-1 1 -3

The equation of the plane is:

n-(xr—2,y—1,2—5)=0
2 —-2)+5(y—1)+(2—5)=0
20 +5y+2=14

8 Since the line is perpendicular to the two vec-
tors, we can find its direction vector by taking
the cross product of the two vectors:
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The equation of the line is

r(t) =(1,2,0) + ¢(1,-1,1)
= (1+t,2—t1t)

9 To find the “time” of intersection, plug in:
(14+t)—22—-t)+(3+2t) =10 = t=2

To find the point of intersection:

r(2) = (3,0,-1)
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R'(t) = (—sint, cost, 1)



12

IR (t)| = Vsin?t + cos?t + 1 = /2

T(t):< sint cost 1 >
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13 R
T'(t) = <_W’_W’O>
1T (t)]| = 1/v2
N(t) = (—cost,—sint,0)
14
T(0) = (0,1/v/2,1/v2)
N(0) = (—1,0,0)
15
B(0) = T(0) x N(0)
i k
=10 1/V2 1V/2
-1 0 0
=(0,-1/v/2,1/v2)
16

r=t4+1 = 2/'=1 = 2"=0

y=t341 = o =32 = ' =6t
|6¢|
[1 +9t4]3/2

Note that the curve passes through the point

(1,1) when t = 0:

k(0) =0




