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201920 MATH117 Mathematics for Architecture — Homework 3 Solutions N. Course

@ First we rearrange the equation into standard form

302 +3y° +322+2y—22=9
x2+y2+22+%y7%2:3

2?4+ + 3y) + (2* — 22) =3

P+ y+3)-t+(-1P2-1=3
_ 2
9

(0 4+ + D4 (2 ) = (“?)

2+ (y+35)°+ (- 3)°

Then it is easy to see that the centre of the sphere is (0, —
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) and the radius is ~=.

12. (a) We have that
5a — 3b = 5(i — 2j + 3k) — 3(3i + 5k) = 5i — 10j + 15k — 9i — 15k = —4i — 10j.

(b) We require the vector

v 9i — 2_]+6k _9i—2j+6k 9, 2 6
u=-— —i——j+ =k
VI~ VT (2262 v 1 1T
13. (a) Yes, this makes sense. (u x v) is a vector, so we can take the dot product with w.
(b) No, this does not make sense. (v+w) is a number. We can’t take the cross product of a vector with a number.
(c) Yes, this is ok. (v x w) is a vector. Then we have vector cross vector.
(d) No, this does not make sense. We can not take a dot product of a vector with a number.
4. (a) veu=(—i+j)- (V2i+v3j+2k) = 2+ 3.
u-v — 2+\[
(b) cosf = miiey = =%
(c) projyu = (2% v = (2228) (mi+j) = (V258)i 4 (=22);,

@ We have that xﬁ =j—kand ﬁ = —i+ 2k. We calculate that

i k
ABxAC=|0 1 —1|=2i+j+k
-1 0 2

and that
V6
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area of the triangle ABC = 3 Hﬁ X /WH =3 I2i+j+ k|| = \/4+ 1+1= =5



