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E ( Find the following vectors:
(i) The vector O? where O is the origin and P is the midpoint of segment

RS, where R=(2,—-1) and S = (—4,3)

(ii) The sum ofﬁ and Cﬁ, where A = (1,-1), B = (2,0), C = (-1, 3),
and D = (—2,2)

(i) The unit vectors making an angle = 27/3 with the positive z-axis
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EXQ\ Compute @ + v, 4 — v, u - ¥, ||u]], ||U]|, and the cosine of the angle between @ and ¥ for
@=(2,1,0) and & = (1,3, —1).
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EXZ (Parallelogram law) Let «, v € R™. Prove that || + ¢]|*> + ||@ — ]|* = 2(]|@||* + ||7][*).
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= U- (o) + v-(uey
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EXLf Show that 3(a® + b* + ¢?) > (a + b+ ¢)? for any a,b,c € R.
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EX S Show that squares are the only rectangles with perpendicular diagonals. R
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EXE a) Let u, v be two vectors in R3. We denote by

Proj,u :=

u-v
\'% —_
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the projection of u onto v

1. Show that ||Proj,ul| < |[ul|.

2. Under what circumstance(s) does the equality hold in Part (1)7

b) Using the formula of projection in Q4, show by direct calculation that
(u — Proj, u) - Proj, u=0.
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