HW MATH227/6 Solutions

1. (a) The components of the vector v —w is (—2, 1, —4).
(b) The components of the vector 6u + 2v is (—10, 6, —4).
(c) The components of the vector —v + w is (-7, 1, 10).

2. (a) The norm of the vector u = (4,-3) is ||u|| = /42 + (=3)2 = 5.
(b) The norm of the vector u = (2,2,2) is ||u]| = 2V/3.
(c) The norm of the vector u = (~7,2,~1) is ||u|| = 3V6.

3. (a) w.v = 0, for the given vectors we have |ju|| = v/53 and ||v]| = v/13 so that

u.v
0= Tullior ~°
thus, 8 = 90.
(b) u.v = =3, for the given vectors we have ||u|| = v/6 and ||v|| = v/6 so that
cos = Y _ S _ 1
lulllloll  V6vE 2

thus, 6 = 120.

4. (a) (0,0,5) is a point in the plane and n = (—3,7,2) is a normal vector so that
—3(x —0) +7(y — 0) + 2(2z — 5) = 0 is a point-normal form.
(b) (x —0)+0(y — 0) — 4(2 — 0) = 0.

5. (a) The line of intersection consists of all the points (x,y,z) that satisfy the two
equations in the system

—3r+2y+z2=-5

T+ 3y —2z=-2

Solving the system gives
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(b) The line of intersection consists of all the points (z,¥, z) that satisfy the two equations

in the system
dr—Ty+22=0
y=0

Solving the system gives
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6. u and v are orthogonal when

7.
r = 1
o = -1
ry = 2



