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55. Let # be the angle between a and b. Then ::w 3-5-1 7 3-2-1 1 3.0 1 0 1 -2 5 -2 1
(©) ) ) g 214 (03 160 oo 1oof g b 1 T 28 Det(a) = |0 1 1] =0+ 1(-6) - 1(32) = -38. Then
la x b)|* + s = (Ja]fpll sin )% + (lafbf cos 3%/ * 1 2 .5 -1 8 2-2-1 2 8 2 3 o 11 (s) 16 -1
o2 (sin? 2 () |- 8 2 -9 -8 2 2 3
(sin"8 + cos™8) ; 1 -2 1-2 1
2012 " m_ 2l oo - -2 011
= llaj "ol - | -6 11 |
lal el - ‘ | o o186 -1 _1¢7) - 0¢s) +a¢3) _-19 12
56. a x (bxec) +bx(cxa)+ecX(axb)= ~ 1 -38 -38 -38 2’
o) (a:e)b - (a-b)e + (bra)c - (bec)a + (ceb)a - (cea)b = 0. | 0 0 0 31 6 00061 00 2 9 5 011
e _ 00 2 0-3 00 2 9-3 09 1o .
; - of = -2 1 0 of = =
70 w ! m 0 w e 5-3 2 0 o oAl 6 -1l -0(-5) + 0(-6) - 1(19) _ -19 _ 1
§4.212 0 -1 7 . L) 3 4.0 0 2 38 38 - T3g = and
6 1 0 & 6 1 4 2 0 7 (expanding by | -3 4 0 0 0 -3 4 0 0 0
8. a-2 1 0 = -1|8 -2 O] +1]6 1 4 minors down the' 5-2 1
: - 4 1 2 4 1 2 third column) 0 1 0
“Wla 1 0 2 -2 1 001 501 |
- [4(8B + 8) - 0 + 2(-12 - 8)] (expanding down column 3)  .g| § -3 2] = s 1 2| = .o_-w h,_ - -9(23) = -207 x5 = 1 .wm 4) L -0C14) ¢+ wauv - 02 19 1
0+ 1(4 - 28) - 1(8 - 42) (expanding down column 2) 3 4 0 3 4 0 - -38 2
= -[4(16) + 2(-20 + (-24) + 34 = -24 - 24 + 34 = -14
(416 =+ 2(-20] ) R S 2-1 00 2-1 0 0 s S Ll 0
{8. 1f any one of the three rows of 4 is multiplied by 2, the 4 5 0 0 0 7 0 O ,
(f) resulting matrix has a determinant two times as great. Thus 8. 1o 0 3 6 =30 o 1 2] =3M@MH1MA0N] = 420 | w m 6 -1 0 5 -6 -1
multiplying the rows one at a time by 2, we see that i ﬁ:v 0 0 -4 2 0 0 G110 32. We have Xy =T w w - w ww .m -
= A) = (2)(2)(2) det(A) = 8 det(A) = 16. - - z
det(a + 4) = det(24) = (2)(2)(2) det(4) (4) 18. W Find that | (1) 21 0 3 N
_ — — 2a — . { 2 3 4 _ 0 1 -6 -1 0 1 -6 -
a+a s _ Y el ay L (. Ay o 1
S e N I P H) a1 =156 = 6. ap=(-1)7(-3) =3 a5=(-17(-3) = -3 | 3101 Jo-2 9.2
— — —a+tc— ,
) a+c & m»wl.swﬁs - -6 m%l-b»@d - 27 mwwn?:m?;v - 18 | 1-3 2
— 2a (Add -1/2 times row 1 to A 5 6 25 -6 98 ,1-3 2
=% rows 2 and 3.) al =D = 9 ap=(-17(3) = 3 ap=(-D7G) = 3 -1 0 ol _"%[6 9] -2¢27+12) 30
c — -T 0 0 _o.Jnjulwnwo.
_ ' ' [ - 1 - -3 -
a and det(4) = 21214 + ay,31, + 214813 3(6) + 0 + 3(9) 45, 5 vm W 3 .2
e 2l b —| = 2 det(a) = (2)(3) = 6 :
c 1) 6 33 2t 38, since A(adj(4) = det(a :
{ Thus 4" = = -6 27 15] = i -2 9 6. : both sid et( NH. then taking the determinant of
0 9 ) i 9 -3 3 3 -1 1 AWV Sldes and remembering that I is n x n, we have
1-2 X 3l =(-n 4-x 3 T ' ﬁ det(4) det(adj(4)) = (det(a))™,
29. 0 4 -2 4 - 23" Ve have .».H -1 adj(A) = * adj(A). Since the a,, are ! if
(y) 0 4 -2 ; det(a) 24 = adjtar. if b c %23 = 0, then the relation det(adj(4)) = (det(ay)™1
a yvnyw CGa - 12) = (1 - DO - 6) (X + 2) ntegers, each cofactor m.mg. is also an integer, being a sum | mmw ows mwwosﬂm. If det(A) = 0, then 4 is singular, and
= g L - ! rcise s i : : ,
- 0 when 2 =1, 6, -2. ~of products of integers. Thus A ! has integer entries. : ows that adj(4) is also singular so

atrix singular.

These are the values that make the m det(adj(4)) = 0 also. Thus det(adj(4)) = amngvvﬂTH =0
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