MATH 2110: CarLcurus III Assignment No.1

Exercises discussed in class:

1. Show that orthyb = b — proj,b is orthogonal to a (Section 12.3: Exercise 45).
2. Show the following (cf. Section 12.3: Exercise 61, 62, 63).

(a) a-b < la|-|b| (and consequently |a-b| < |a] - |b|)

(b) Ja+ b|* < (Ja] + [b])? (and consequently |a + b| < |a| + |b|)

(c) la+b[*+|a—b[* =2(|a]* + [b[?)

3. Let u and v be two orthogonal unit vectors. Show the following (cf Section 12.4: Exer-
cise 50).

a) compylax (ux v)] =a-v [Hint: Apply (axb)-u=a-(bxu)and (uxv)xu=v]|

4. Let b’ = proj,c and ¢’ = orthpc. Show the following (cf Section 12.4: Exercise 50).

(a) ax (bxc)=ax(bxc)[Hint: Use c=b'+c and b x b’ = 0]
b-c

b7

(b) (a-c')b—(a-b)c’=(a-c)b— (a-b)c [Hint: Use c = vb + ¢’ with v =

(¢c) ax(bxc)=(a-c)b—(a-b)c

Key formulas to memorize: Let a = (ay,as,a3) and b = (by, by, b3) with angle § between a
and b.

1. (Equation of sphere centered at P(a,b,c)) (x —a)*>+ (y — b)® + (2 — ¢)? = r?

2. (Dot product) a-b = ajb; + asby + azbs = |a| - |b| cos

_ /|62 az| |a3 ai| |G1 Q2 a; az| .
3. (Cross product) a x b = < by bul'|bs 01| |by by >Where b b = a1by — asb;
4. (Unit vector to a) u = % with |a|*> =a-a
a
L a-b _ a-b
5. (Scalar and vector projection of b onto a) comp,b = Tl and proj,b = Tar a
a a

6. l]ax b|=|al- |b|-|sind|

Online quiz No.1: Start online quiz at the course website.
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