9.2:18, 26

18 at+tb=(2i-4j+4k)+(2j— k) =2i—2j+3k
9a+3b=2(2i—4j+4k) +3(2j— k) =4i —8j+8k+6j—3k=4i—2j+5k

al = /224 (—4)* +42 = V36 =6

a—b|=[(2i—4j+4k) — (2] — k)| = |2i — 6]+ 5k| = /2 + (—6)* + 52 = VBB
26. Call the two tensile forces Ts and Ts, corresponding to the ropes of length 3 mand 5 m. In terms of vertical and horizontal
components,
Ty = —|Ts|cosb2% + |Ts|sin 52 (1) and T = |Ts|cosdd i+ |Tg|sin40°j (2)
The resultant of these forces, Ty + T's, counterbalances the force of gravity acting on the decoration |[which s
—Bgj = —5(9.8)j = —49j]. S0 Ta + Ts = 49j. Hence
Ts+ Ts = (—|Ts|eosh2” + |Ts|cos40 ") i+ (|Ts|sin52° + |Ts|sind07) j = 49j. Thus
— |Ta|cos52" + [ Tslcosdd” = Dand | Ts|sinb2” + |Ts|sin 40" = 49,

cos 4

From the first of these two eguations Ty = Ts
4 # " eos B2 O

. Substituting this into the second equation gives

49 , cos 407
s 10°tant2- Tamdns S0 N Therefore, [Ts] = |Ts| ——5=

|Ts| = = 38 M. Finally, from (1) and (2),
Ta = —23i + 30j, and Ts = 231+ 19].
9.3:28, 34,42
28. Using the formula in Exercise 27 and the result of Exercise 24, Fs

we have

ortha,b=b —proj b = {—4, 1) — {:_%_ _%}

= {182

. Here |D| = 100 m,

F| = 50 N, and 6 = 30°. Thus W = |F| |D| cas @ = (501(100) (L:) — 2500 /3 joules.



42. Let the figure be called quadrilateral ABC 1) The diagonals can be represented by AC and B, A" = AR + B and
— —_ — —_ — —s  —

BD =BO4+CD = 8BC - DC = BC— AR (Since opposite sides of the object are of the same length and parallel,
— —
AR = 7)) Thus

—_— —  — —_— p—r ——
AR (m‘: - AH) + BC- (m: " AH)

—_— — — 2 —_— 2 e = — 2 — 2
— AR BC— _fm‘ +‘n(: —AB-BC = |BC| —‘AH|

2 —r —F —F
= B

— 2
But |.fl.H because all sides of the quadrilateral are equal in length. Therefore AC” - B} = 0, and since both of

these vectors are nonzero this tells us that the diagonals of the quadnlateral are perpendicular,



