> 2. |(-2,4,2)] = /(=27 + € + 22 = +/74 = 2+/6, 50 & unit vector in the direction of
(—2,4,2)isu=%(—2,4,2).Avectorinthesamedirwtionbutw_iﬂllengﬂiﬁis :

126
6u= \/_(242) <\/_\/_‘/_>or(\/_2\/_\/_)

—) 34. Let P, and P; be the points with position vectors ry and rs rcspecnvely Then Ir—m|+ Ir - !‘2[ lsthesum ofﬁ:e
distances from (z, y) to P; and P;. Since this sum is constant, the set of pomts {z, ) represents an ellipse with foci
Py and P,. The condition k > |r; — ra| assures us that the elllpse is not degenerate.

~

=> 18. (—6,b,2) and (b, 6%, b) are orthogonal when (6, b,2) - (b, 52, b)=0 <« (—6)(b)+ (b)(b?*) +(2)(b) =0
@ BP-4b=0 & bb+2(b-2)=0 & b=0orb==+2

’—) 34. (r —a) - (r — b) = 0 implies that the vectorsr —aandr — b are
orthogonal. From the diagram (in which A, B and R are the terminal '.
points of the vectors), we see that this implies that R lies on a sphere |
whose diameter is the line from A to B. The center of this circle is the i

midpoint of AB, that is, . B
i(a+b) = (3(a1+b1),3(a2 + b2), 3(as + b)), and its radius is R

1la—b| =} /(a1 — b1)* + (a2 — b2)® + (aa — ba)". ‘ ‘

Or: Expand the given equation, substitute r - r = z® +y? + z* and complete the squares.

‘-)mm- _ agrm;fismmedbymcmmm.KL=(o,1,a)
“an = (2,5,0), so the area of parallclogram K LMN is
' : G | k
|f_{'L’ x ﬁ| —lto 1 3|l=|(~15)i— (—6)j+ (~2)K| = |-15i+ 6 — 2k| = V265 ~ 16.28.
25 o

S>nE PQ 1 ,3)and PR = (3, 2,5), 50 a vector-orthogonal to the plane through P, Q, and R is
PG x PR = ((1)(5) - (3)(2), 3)(3) — (1)(5), (1) (2) — (1)(3)) = (1,4, ~1) (or any scalar multple

f) ;
;
' e -10 1.9 = —6 — 9 — 4 = —19. So the volume of
' S5 B 1 K=Y -3 +(—2) - _
’-)ﬂ.a-(bxc): 1 - 03 23 2 0
0 3

12
! thcpam]]e!eplpcddetemnnedbya,bmdﬂsl—mi-lg cubic units. ’ _
|-"> 20. j + 2k = {0, 1,2) isa normal vector to the plane and (4,0, —3)lsapomtonﬁleplnne,sosetunga—0 b=1,
‘ ¢ =2, 20 =4, yo =0, zo = —3 in Equation 6 gives 0(z —4) + 1(y — 0) + 2[z — (—3)] =0ory +2z=—6t0
‘ be an equation of the plane.
|
f") X somil el p'“'r"“’“d"“‘"’f'J'lst"cwrs of the line segment joining the two points. Thus,  point in the

plane is Py = (—1,—1,2), the midpoint of the line segment j joining the two given points, and a normal to the plane
| is n = (6, —6, 2), the vector connecting the two points. So an equation of the plane is
. 6(z+1) — 6(y+1)+2(z— 2)=0o0r3z—3y+2z=2.

> 48.Puty—z-—ﬂmﬂ:ceqmnmoflhcﬁraplmtogctthepomt(g,o 0) on the plane. Because the planes are
jl parallel the distance D between them is the distance from (4,0,0) to the second plane. By Equation 8,




