MAT 140 Solutions Problems Week 2 Fall 2007
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sownon: @ 20-(a+5) =23} < (2]-(3) - | (7]

0 Ja] =2+ = | 5

3. LetU:[_ZJ, \7:(0] and wz[_l} Find: (a) 2v-3(d+w) (b) [

4. The vector U has initial point P = (1, 3) and terminal point Q = (-2, 0).

(a) Find its position vector.

1)(0
(b) Write U in the form U = a€, + b€, , where € ,€, are the “basic” vectors (Oj(lj

respectively.
o o (-3 N A N o0
Solution: (a) U = PQ = (_3] (b) U = (_3] = 3(()) + 3(J

6. A parallelogram with sides of equal length is called a rhombus. Show that the
diagonals of a rhombus are perpendicular.

Solution: The two diagonalsare Vv+w and V-w hence

(VW) (V+W) = V-(V+W)—~W-(V+ W)
v

=V-V-W-W
= |l -lw®  rbut [v]=]w]]
=0

(V=W)-(V+W)=0 = (V—W)L(V+W)

Or (if one wants to use coordinates)

; v V, + W
Let \7:( 1) and v”v:( 1], then \7+v*v:( ! 1] and V-w
v, v, v, + W,




V, +W, VvV, — W,
(\7+VT/)-(\7—VT/):(1 lJ-[l lj:(V1+W1)(V1—W1)+(Vz+W2)(V2_Wz)

V, +W, ) v, —w,
= (Vv —W) +(v; W)
= (v ;) — (W] +Ww;)

=[v[ -] @] =0 s (V-w) L (VW)

7. Find the orthogonal projection of U = GJ onto V :{ ij
projy(@) = |d flcos(o) =[]
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10. Using orthogonal projection find the point P onthe line |: 3x—4y =7 closest to

the point Q=(2,6)

Solutions: To find the orthogonal

projection of point Q onto
the line 1 we can consider the line through
Q that is perpendicular to | :

4x+3y =26

and find the intersection P of these two
lines:

1

4x+3y =26 - 16x+12y =104
3Xx—4y=7 9x-12y =21

}:25x:125:> X=5 .. y=2

Hence P=(5,2)




Or: Let P beageneric pointon I: y:%x—£ ©le. P:(x, —x——j

— 4
then QP should be perpendicular to the direction vector of the line | : (3}

Hence
QP . [ X_Z 4 0 4(x—2)+3 3x-1_6l=0
= = . = f— — — X =
EX—Z—G 3 EX—Z—G 3 4 4
4 4 4 4

= x=5 .. y=2

Or (yet another solution): One could also use projection [proj, (U) ] as follows:

First pick two points on the line I, say R=(1,-1) and S=(9,5),

A

— (1 — (8
then project RQ:(J onto RS :(Gj:

1)(8
075 L1 o)
POl (RQ)= [Rs|f ® _(82+62)(6j

S (o-6)

— — — (1 4 5
Hence OP=0OR+RP = + = P=(52)
-1) (3 2




