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Problem 6.1

Find the equations of the three lines L1, Ly, and L3 shown. Are L; and Lo perpendicular? Are Lq and Lg
parallel? Prove your answers.
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Li:r= [1 + H s,s € [0,1]
Ly:r= m - [g] t,t €0,1]
Ly:r= [ﬂ + m u,u € [0,1]
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Problem 6.2

A line equation is given by:
3 2
P=|4| +u|2
0 0

Find the end points of the line. Sketch the line with the end points and the u direction. Find the intersec-
tion points between the line and a circle with a center at (1,2,0) and radius of 2.

It was assumed that u € [0, 1]. Therefore, the endpoints are Py = (3,4,0) and P, = (5,6,0).
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The parametric equation for the line and the circle are:

T3 0] and 8T 2T g
y=4+2u y = 2+ 2sin(27t)

{1+u:cos(27rt) e W Autl=0

1+ u = sin(27t)

_ —4+/16-8 —412\/§¢
B 4 4

u

[0,1] = no intersection

Problem 6.3

Find the angle 6 between the two lines for both cases shown below.
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Li:r= B] + B} 5,5 € [0,1]

Ly:r= m + B] t,t€0,1]
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Problem 6.4

Two lines with their end points and an arc are shown bellow:



P, (1,2)

a) Find the equations of the lines.
—
PP = |:;:| + 11 |:é:| 01 € [0, 1]

P3P, = |:‘8:| + to |:(6):| ,1l2 € [0, 1]

b) Using the equations, find the intersection point I of the two lines.

1 4 3 0 1 1
ouff - Bnf] = -

S 1=(3,2)

c¢) Find the parametric equation of the arc C; whose center is I and whose radius is 1 inch.

T = 3 + cos(2nt
os(2mts) el
x = 2+ sin(2mt3)
d) Find the intersection point II between C; and Lj.
1
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S IT=(2,2)

Problem 6.8 d
Find the equation and end points of a line perpendicular to L, passes through Py, and bounded by P;.



Take the direction vector of L; to be d = Bx} . The direction vector of our line will be @ = [_ddy] . Denote
Y x

a point P, that lines on our line, such that Py Py L PyP» = P1 P || L1. If we combine all these together,
we get the following system of equations:

B[ e
Y U T Yo
—UQdy + 29— 11

urdy + o1 = —uady + x9 = dy
d — wod = —uody +x9 — T
Urdy + Y1 = U2dy + Yo Y

1
dy +y1 = uzdz + Yo

dy
oy — zo — x1dy + y1ds — Yoda
e a2 +d,
L —dy xQ Zo _xldy + y1dz — yody
oren ] ] me 2o

The endpoints of our line segment are the point Py and the point we get, when we plug in the value
zo — x1dy + y1ds — Yoda
d2 +d,

in the above equation:

xo — T1dy + y1dz — Yods xo — T1dy + y1dz — Yods
P=|—d d
2 ( Yy d% T dy + Zo, Ay d% + dy + Yo

Phone Holder

The phone holder consists of two parts, the base and the pin. The pin has four possible slots to go in, that
vary the angle of the phone. The charging port is cut out, alongside with the speaker grills. Designed for
iPhone SE 2020, but compatible with many other smartphones.




