cosA =1
cosB =1
cosC=—1

area of triangle ABC = 0

Chapter 7 Test, p. 422

1.

b.

C.

pas gy

T 1
. scalar projection:

(—4, -1, -3)
(—4,—1,-3)
0
0

3
vector projection: 5(2, -1, =2).
x-axis: 48.2°; y-axis: 109.5°;
z-axis: 131.8°

V26 or5.10

Both forces have a magnitude of 78.10
N. The resultant makes an angle 33.7°
to the 40 N force and 26.3° to the 50 N
force. The equilibrant makes an angle
146.3° to the 40 N force and 153.7° to
the 50 N force.

1004.99 km/h, N 5.7° W

a.
b.

96 m downstream
28.7° upstream

3.50 square units.
cord at 45°: about 254.0 N;
cord at 70°: about 191.1 N

a.

0

33

i i

P i

ez~ Llay =0
4 4

So, the equation holds for these
vectors.

R+ Y2 =&+ ¥)E + )
=(®-x) + (*-Y)
+ (X)) + ()
=(X-X) +2(*+Y)
+ ()
K=y =@E-)NE-5
=(@X) + (&)
+(—y-X)
+(=V-—Y)
= (*-X) —2(x-Y)
+ ()

So, the right side of the equation is
e yp - Lo

R IR -

P L

(“4Ex-y)

676 Answers

Chapter 8
Review of Prerequisite Skills,
pp. 424-425
1. a. (2,-9,6)
b. (13, =12, —41)
2. a. yes c. yes
b. yes d. no
3. yes
4, =18
5. a. (3,1
b. (5, 6)
c. (=4,7,0)
6. 2802
7. a. (—22,-8,-13)
b. (0,0, —3)
8. z
C la.D
x Ts-
9. a. (-7,-3)
b. (10, 14)
c. (2,-8,5)
d. (—4,5,4)
10. a. (7,3)
b. (—10, —14)
c. (—=2,8,-5)
d. (4, -5, -4)
11. a. slope: —2; y-intercept: —5
b. slope: %; y-intercept: —1

12.

=)

Answers may vary. For example:

a.

b
c.
d

3. 1
. slope: 55 y-intercept: 5

. slope: 1; y-intercept: 3

R

. (8, 14)

. (—15,12,9)

i+3 -2k

. —20i + 32/ + 8k

13. a. 33
b. —33
c. 77
d. (=11, —8,28)
e. (11,8, —28)
f. (55,40, —140)

14. The dot product of two vectors yields a
real number, while the cross product of
two vectors gives another vector.

Section 8.1, pp. 433-434

1. Direction vectors for a line are unique
only up to scalar multiplication. So,
since each of the given vectors is just a

scalar multiple of G, é), each is an

acceptable direction vector for the line.
2. a. Answers may vary. For example,
(=2,7),(1,5), and (4, 3).
b.t=-5
Ift = —5,thenx = —14 and
y = 15. So P(—14, 15) is a point
on the line.
3. Answers may vary. For example:
a. direction vector: (2, 1); point: (3, 4)
b. direction vector: (2, —=7);
point: (1, 3)
¢. direction vector: (0, 2); point: (4, 1)
d. direction vector: (—5, 0); point: (0, 6)
4. Answers may vary. For example:
F=(2,1) +1(-5,4),teR
¢ =1(-3,5) + (5 —4),seR
5. a. R(—9, 18) is a point on the line.
Whent =7,x = —9andy = 18.
b. Answers may vary. For example:
7=(-9,18) + #(—1,2),teR
c. Answers may vary. For example:
7=(-2,4) +1(-1,2),teR
6. Answers may vary. For example:
a. (=3, —4),(0,0),and (3, 4)
b. 7 =#(1,1),teR
¢. This describes the same line as part a.
7. One can multiply a direction vector
by a constant to keep the same line,
but multiplying the point yields a
different line.

8. a. Ay
10
R(0,9)
1 Q0.7
4
24
X
S 439 34 ¢
_2;
b. 7= (0,7) + #0,2), teR; x = 0,
y=7+2tteR

NEL



9. a y 3. a.7=(0,—6) +18,7),teR; c. CA = (=3 -10,2 - (-2)
81 x=8y=—-6+T7teR =(-3,4)
» 64 N(gv-r’! b. 7= (O, 5) + f(z, 3), teR; FB’ — (8 — 0.4 — (_2))
M 4 M(4,5) ] x=2t,y=5+3tteR :(8 6) ’
] c. 7=(0,—1) + «(1,0),t€R; N
; : f=ty=-licR CA - CB = (=3)(8) + (4)(6)
PSS S S S P S d.7=(4,0) + 10, 1), 1eR; =24+
-2 =0
x=dy=nieR Since the dot product of th i
b. 7= (4,5) + 1(5,0), teR; 4. If the two lines have direction vectors Omﬁet ¢ dot procuct o ;.e \{ectorsdm
x=4+5y=51eR that are collinear and share a point L,I;gl;/e_ctggsoare perpendicutar, an
10. a. 7= (2,0) + 15, —3),1eR in common, then the two lines are SR
> ’ ’ - . 13. The sum of the interior angles of a
b. (0, —1.2) coincident. In this example, both have il Lis 360°. Th |
1. 9 (3, 2) as a parallel direction vector and qul rlgzatfra 1ls . h he.norma S
12.  First, all the relevant vectors are found. both have (—4, 0) as a point on the pake 50 angies with ther respective
o . . lines at A and C. The angle of the
AB = (-2,3) line. Hence, the two lines are . .
? quadrilateral at B is 180° — 6. Let x

AC = (—4,6) coincident. t th £ the interi
5. a. The normal vectors for the lines are represent the measure of the mnferor

AD = —6,9 . angle of the quadrilateral at O.
‘}( ) . (2, —3) and (4, —6), which are 9()% + 000 -gulSOi _ 04 x = 360°
a. £ =(=4,6) =2(-2,3) = 24B collinear. Since in two dimensions, 360° — 6 + x = 360°
b. AD = (=6,9) = 3(=2,3) = 3AB any two direction vectors *=
— 2 2 perpendicular to (2, —3) are =0
c. AC=(-4,6)=-(-6,9) =—-AD . . . Therefore, the angle between the
3 3 collinear, the lines have collinear Is is th b )
13. a. A5, 12); B(—12, —5) direction vectors. Hence, the lines E‘e’trvrvn:e; 1;1; Ensjsme as the angle
b. /578 or about 24.04 ) e Paga“ﬂ 14. 2 +\3 ‘
. k=1 )

14. In the parametric form, the second

equation becomes x = 1 + 6¢, 6. 4x+5y-21=0
yq= 6 + 41, reR. If tis solved for in 7. x+y-2=0 Section 8.3, pp. 449-450
this equation, we obtain t = * 5 L and g ﬁx ty-16=0 , 1. a. (-3,1.8)
t= % Setting these two expressions lc) g& ) i’ ;;
equal to each other, the line is ly d: (- 2: ” 30
described by% =Y 6, or by 2 e (3,-2,-1)
. e _2 2 TTrr O 1 32
simplifying, y — 6 = 3x — 3. So, the 6 4 ol 2j4 % f. (,, _,’,)
second equation describes a line with a * 34
2 e : b dx—y—14=0 2. a (-1,1,9)
slope of 3- If y is solved for in the first . y . . b (2.1, —1)
. 2 10. a. 82 c. 63 e. 54
expression, we see thaty = 3x + 5. b. 42°  d.37° f 63° e (3,—4.-1)
(1, 6) is on the second line but not the 11. a. y d. (—1,0,2)
first. Hence, both equations are lines 6 e. (0,0,2)
with slope of % and must be parallel. ] f. £2’ -1,2)
3. a.7=(-1,2,4) + ¢4 —5,1),teR;
. ¢=3,-3,5) +s(-4,5,—1),s5eR
Section 8.2, pp. 443-444 754 S S boxz 1+ 4hy=2- 5t
1. a. m = (6, -5) -2 z=4+t,teRyx =3 — 4s,
b. 7 = (5,6) —41 X:—3+5s,z=5—s,seR
c. (O, 9) —64 4, a. 7= (_l, 5, —4) + I(l, 0, 0), teR
d. 7= (7,9) + (6, —5), teR; b. x.= —1+t,y=5,z.=—4,.teR
x=7+66,y=9—51cR b. acute: 45°, obtuse: 135° ¢. Since two of the coordinates in the
e 7= ( 2,1) + £(5,6), teR; 12. a. (0,-2) direction vector are zero, a
x=—-2+54y=1+6ttcR b. 7 symmetric equation cannot exist.
2. a-b. y 8- 5 a. F=(-1,2,1) +13,-21),teR;
6 x=—-14+3ty=2—21
q A 4 B(8, 4) z=1+1t1teR;
L, A-3,2) x+1l _y-2_z—-1
2 - T 3 -2 1

X

—_— — 0
-6 -4 -2 9 2\4 6 ) 4 6
2 c(0,-2)

c. It produces a different line.

NEL Answers




=(-1,1,0) + 70,1, 1), teR;
=-lL,y=1+tz=1t1eR;

z

=1

c. 7=(-2.3,0) + 10,
X

x=-1

~E

1,1),teR;
=11eR;

d. 7= (—1,0,0) + 70, 1,0), teR;
x=—-1,y=1tz=0,teR;
Since two of the coordinates in the
direction vector are zero, there is no
symmetric equation for this line.

e. 7 =1—4,3,0),1eR,;
x=—4t,y=3t,z=0,1eR;

=Y, =
i T
f. 7=(1,2,4) + 10,0, 1), reR;
x=1,y=2,z=4+tteR;
Since two of the coordinates in the
direction vector are zero, there is no
symmetric equation for this line.
ax=-6+ty=10—1,
z=17+tteR;
x=-T+sy=11—s,
z=15,5eR
b. about 35.3°
The directional vector of the first line is
(8,2, -2) = —=2(—4, —1,1). So,
(=4, —1, 1) is a directional vector for
the first line as well. Since (=4, —1, 1)
is also the directional vector of the
second line, the lines are the same if the
lines share a point. (1, 1, 3) is a point on
the second line. Since

1+7 l+l 3-5
1=131= =32, 1.3)

is a point on the ﬁrst line as well.

Hence, the lines are the same.

a. The line that passes through (0, 0, 3)
with a directional vector of
(=3, 1, —6) is given by the
parametric equation is x = 3¢,y =,
z =3 — 6t,teR. So, the y-coordinate
is equal to —2 only when r = —2.
Atr= —2,x = =3(—=2) = 6and
z=3—6(-2) = 15. So,
A(6, —2, 15) is a point on the line.
So, the y-coordinate is equal to 5
only whent = 5. Att =5,

x = =3(5) = —15and
=3 —6(5) = —27. So,
B(—15,5, —27) is a point on the line.
b. x=-3ty=tz7=3—6t,
—2=t=5
—1
a. (8,4, —3), (0, =8, 13), (4, —2,5)
b. (=9, 3, 15), (1, 1,3), (=4, 2,9)
c. (~4,3,-4), (2,1,4) (~1,2,0)
d. (—4,—1,-2),(—4.5,8) (4.2, 3)

678 Answers

1.

12.

13.
14.
15.

a x=4—4,y= -2 61

z=15+ 8 teR;
MZY+2=1—5
—4 -6

b. 7 =(—4,2,9) + v(S, -1, —6),
SER;X§4 )712 ~:69

c. 7=(-1,2,0) + 3, —1,4),teR;
x=—-14+3t,y=2—1tz=41
teR

d. 7= (—4,2,3) + #0,3,5), teR;

x=—-4y=2+3t,7=3+ 51,
teR
x=2—34t,y = =5 + 25t,7 = 13¢,
teR
(=2,-1,2),(2, 1,2).
Py(2,3, —2) and Py(4, =3, —4)
about 17°

Mid-Chapter Review,
pp. 451-452

1.

11.

12.
13.

14.

15.

16.

© N o kAW

(=5.1),(=3.4)

7, -2),
(2.3), (5. 1)

a. (

- (-1.5),

c. ( 1,‘5—‘),(0 ),(1, 1)
(=2, -4,4),(4,0,6), (1,

. (‘5—8 o); ©, 6)

. (—13—4 o); (0, -3)

approximately 86.8°
x-axis: about 51°; y-axis: about 39°
Sx =Ty —41=0
X y z-2
3 -4 4
x=1+ty=2-9,z=5+11teR
approximately 79.3°, 137.7°, and 49.7°
x—3 z-6

1 V3
x-axis:x =,y =0,z = 0,1eR;
y-axis:x = 0,y =,z = 0,1teR;
z-axis:x = 0,y =0,z =t,teR
a. —7

1

b. 19
17.2 units, 12
a. 7= (0,6) + 1(4,
b. x =41,y =6 —
c. about 36.9°
d. 7 =1(3,4),teR
x+ 6y —32=0;
7= (—4,6) +1(12, =2),teR;
x=—4+12t,y =6 — 2t,teR
(35 v3)
=-=5+3t,y=10—21,teR
=1+ty=—-1+1teR
x=0,y=t1teR

=2

=9

-2,5)

=2

y=-4

=3),1eR
3t,teR

§

><><

a.
b.
c.

17.

18.

19.
20.
21.

22.

a. yz-plane at (0, 8, 4); xz-plane at
(6, 0, 0); xy-plane at (6, 0, 0)

b. x-axis at (6, 0, 0)

c. 7

(6,0,0)

X
a. 7 =(1,-2,8) +«(-5 -2,1),
teRyx=1—-5y=—-2—121,
z=8 + t,teR;
x—1_y+2_z-8
-5 -2 1
b. 7= (3,6,9) + 1(2.4,6), teR;

x=3+2t,y=6+ 41,

z=9+ 61, teR;

x—3 _y—-6_z-9

2 4 6

c. 7=(0,0,6) +#—1,51),teR;

x=—-ty=5z=6+tteR;

X _y_z-6
1 5 1
=(2,0,0) + #0,0, —2), reR;
x=12,y=0,z= —2t,teR; There
is no symmetric equation for this
line.

&
S~

7 =15 -5 —1),teR
x=ty=—-8—13t,z=1,teR
(1,3, -5), —=3(1, 3, =5).

Since 154 = —1+2 876:1’

the point (7, —1, 8) lies on the line.

Section 8.4 pp. 459-460

1.

2.

a. plane; b. line;

c. line; d. plane;

a. (4,-24,9)

b. (1, -2,5)

c. 7=1(2,1,3) + s(4, —24,9)
+ (1, —=2,5),1,seR

a. (0,0, —1)

b. (2, =3, —3) and (0, 5, —2)

c. (—=2,-17,10)

d.m=0andn =3

e. For the point B(0, 15, —8), the first

two parametric equations are the
same, yieldingm = Qand n = 3;
however, the third equation would

then give:
—8=—-1—3m—2n
-8 =—1-3(0) — 2(3)
-8=-7

which is not true. So, there can be
no solution.

NEL



4.

5.

NEL

a. 7=(-2,3,1) +40,0,1)
+ (3, =3,0),t,seR
b. 7 = (-2,3,-2) + #0,0, 1)
+ (3, =3, —1),t,seR
a. 7= (1,0, —1) + 5(2,3, —4)
+ 14,6, —8), 1, seR, does not
represent a plane because the
direction vectors are the same. We
can rewrite the second direction
vector as (2)(2, 3, —4). And so we
can rewrite the equation as:
7=(1,0,—1) + 52,3, —4)
+21(2, 3, —4)
= (1,0, —1) + (s +21)(2,3, —4)
=(1,0,—1) + n(2,3,4),neR
This is an equation of a line in R’
a. 7=(-1,2,7) +4(4,1,0)
+ (3,4, —1),1 seR;
x = —1 + 4t + 3s,
y=2+1t+ 4s,
z=7—s5,tseR
b. 7 =(1,0,0) + #(—1,1,0)

a.
b.
.

N

+s(—1,0,1),1 seR;
x=1—1—zs,
y =1
z=us,1 5€eR

. 7= (1,1,0) + (3,4, —6)

+5(7,1,2), 1, s€R;
x=1+3t+7s,
y=1+4t+s,
z = —6t+ 2s,t, 5eR

.s=1landt=1
. (0,5,—4) = (2,0,1) +

s(4,2, —1) + #(—1, 1, 2) gives the
following parametric equations:
0=2+4+4ds+1=1t=2+4s
S5=2s+1t

5=2s+ (2 + 4s)

3 =6s

1

5:3‘

_ 1
t=2+ 4(1)
t=2+2=4
The third equation then says:

—4=1—s+2
—4=1- o)
2

—4 = H, which is a false

statement. So, the point A0, 5, —4)
is not on the plane.
I=(-3,5,6) +s(—1,1,2), seR;
P =1(-3,506)+12,1,-3),teR
(=3,5,6)
,0,5
=(2,1,3) + (4, 1,5)
+13,-1,2),1, seR

1. 7=m(2,—-1,7) + n(—2,2,3),

m,neR
12. a. (1,0,0), (0, 1,0)and (1, 1, 0),
(=1,1,0)
b. 7 = s5(1,0,0) + #0,1,0),1 seR;
x =,
y=1
z=0,t,seR
13. a. F=s(—1,2,5) + 13, —1,7),¢,
seR

b. 7 =(-2,2,3) + s(—1,2,5)
+13,-1,7),1, seR
c. The planes are parallel since they
have the same direction vectors.
14. (-4,7,1) —(-3,2,4)=(—1,5,-3),

=(-1,-57)

15. 7=1(0,3,0) + #(0,3,2),teR

16. The fact that the plane
7= OP, + sd + tb contains both of
the given lines is easily seen when
letting s = 0 and ¢ = 0, respectively.

Section 8.5 pp. 468-469

1. n=(ABC)=(1,-7,—18)
b. In the Cartesian equation:
Ax+By+ Cz+ D=0
If D = 0, the plane passes through
the origin.
c. (0,0,0), (11, —=1,1), (=11, 1, =1)
2. a.n=(ABC)=(2-50)
b. In the Cartesian equation: D = 0.
So, the plane passes through the
origin.
c. (0,0,0),(5,2,0)(5,2,1)
3. a.7=(AB,C)=(1,0,0)
b. In the Cartesian equation: D = 0.
So, the plane passes through the
origin.
c. (0,0,0),(0,1,0) (0,0,1)
4. a. x+5y—T7z=0
b. 8+ 12y + 7z =0
5. Method I: Let A(x, y, z) be a point on
the plane. Then,
PA = (x+3,y—3,z—5)isa
vector on the plane.
#PA =0
x+3)+7(y—=3)+5:z—-5)=0
x+ 7y +5z—43=0.
Method 2: 1 = (1,7, 5) so the
Cartesian equation is
x+7y+52+D=0
We know the point (=3, 3, 5) is on the
plane and must satisfy the equation, so
(=3) +7(3) +5(5) + D=0
43+D=0
D= —-43

®

This also gives the equation:
x+7y+5z—43=0.
6. a. 7x + 19y —3z—-28=0
b. 7x + 19y — 3z —28 =0
c. There is only one simplified
Cartesian equation that satisfies the
given information, so the equations
must be the same.
7. Ix+ 17y — 13z =24 =0
8. 206 +9+7z—47=0

22 1
9. a. (g, 5, —§>

( 3 4 12)

“\13 133

10. 2lx—15y—z—1=0

M. 2x—4y—-2z+6=0

12. a. First determine their normal
vectors, n; and 715. Then the angle
between the two planes can be
determined from the formula:

cos 6 = n;ﬁ?
211z
b. 30°
13. a. 53.3°
b.2x—=3y—2z+5=0
14. a. 8
b -3
¢. No, the planes cannot ever be

coincident. If they were, then they
would also be parallel, so k = 8, and
we would have the two equations:
4x +8y —2z+1=0.
2xx+t4dy—z+4=0=
4x + 8y — 2z + 8 = 0. Here all of
the coefficients are equal except for
the D-values, which means that
they don’t coincide.

15. 3x+5y—z—-18=0

2 1
6. ——x+—y+ V3z=0
5 5

17. 8&x—2y —16z2—5=0

Section 8.6, pp. 476-477

1. a. A plane parallel to the yz-axis, but
two units away, in the negative x
direction.

b. A plane parallel to the xz-axis, but
three units away, in the positive
y direction.

c. A plane parallel to the xy-axis, but
4 units away, in the positive
z direction.

Answers




2. (—2,3,4) 8. a.
3. P must lie on plane 77 since the point

has an x-coordinate of 5, and doesn’t

have a y-coordinate of 6.

5. a. i.x-intercept = 9,
y-intercept = 6,
no z-intercept

ii. x-intercept = 40,
y-intercept = —30,
z-intercept = 24

iii. no x-intercept,
y-intercept = 3,
z-intercept = —39

b. i.(0,0, 1), (3, —=2,0)

ii. (4,3,0), (5,0, =3)

iii. (1,0,0), (0, 1, 13)

6. a. i (0,0,0),(1,2,0),(0,5 1)

ii.2x —y=20

b.

7. yz-plane, xz-plane, xy-plane

X y Z
M. at+2432
237476
X Z
b E-Xo
5 7
Z
e
“3

680 Answers NEL



Review Exercise, pp. 480-483

1.

11.

12.

NEL

Answers may vary. For example,
x=1+s+1,

y=2-s
z=—1+2s+ 3¢t
3x+ty—z—6=
AC=(2,-1,5)=¢
BC=(1,0,3)=b
F=(1,2,-1) + 52, -1,5)
+1(1,0,3),s teR
bx¢=(1,0,3)X(2-1,5)
=G,1,-1)

Ax+ By +Cz+ D=0
B)x+ 1)y +(~1)z+D=0
3()+@2)—-1(-1)+D=0

D=-6

3x+y—z—-6=0
Both Cartesian equations are the same
regardless of which vectors are used.
a. Answers may vary. For example,
7=(4,3,9) +17,1,1),teR,;
x=4+Tt,y=3+1z=9+1
teR;
x—4 Y- 3 ~z=9
711
b. Answers may vary. For example,
F=(4,3,9) +(7,1,1)
+5(3,2,3),1,5eR;
x=4+Tt+3s,y=3+1+ 2s,
z=9+1t+3s,1,5eR
c. There are two parameters.
7=(7,1,-2) + (2, -3, 1),teR;
x=T7+2t,y=1-3t,z=-2+1
x=7 y-1 z+2
2 =31
ax—3y—3z—-3=0
b.3x+5y—-2:—-7=0
c.3y+z—7=0
19x =7y —82=0
7=(-1,2,1) + #0,1,0)
+5(0,0,1) 7, seR;
x=—-1ly=2+tz=1+s
3x+y—z—7=0
34x + 32y — 7z — 229 =0
Answers may vary. For example,
7=1(2,3,-3) +5(3,-2,1),seR;

x=2+35,y=3—-25,2= -3+,

x—=2 y—3 z+3

3 -2 1
Answers may vary. For example,
7=(0,0,6) + 5(1,0,3)

+ 13, =5, —1),s teR;
x=s+3,y=-57=6+3s —t
Answers may vary. For example,
7=1(0,0,7) + £(1,0,2), teR;
x=ty=0,z=17+21

13.7 =

14.

15.

(3, —4,1) + s(1, =3, =5)
+ 14,3, —1),s,1eR;
x=3+s5+ 4,
y=—4—-3s+3t
z=1-—5s—1ts,tekR;
18x — 19y + 15z — 145 =0

a.
Y
x

%

g

a. Answers may vary. For example,
=(3,1,2) +12,4,1)

+ (2,3, -3),t,5€eR;
x =3+ 2t+ 2s,

y=1+4t+3s5,z=2+1— 3s;

15x =8y +2z—41=0
b. Answers may vary. For example,

16.

17.
18.

19.

20.

21.

22.

23.

24,

BC = (—4,0,11)
D= -18
—4x+ 11z — 18 =0
¢. Answers may vary. For example,
=(4,1,-1) + 11, =3,5)

+ 5(0,0,1),7 seR;
x=4+ty=1-3
z=—-14+5t+s;
3x+y—13=0

d. Answers may vary. For example,
=(1,3,-5) +1#1,3,9)
+s(1, =9, —1), 1, seR;
x=1+t+sy=3+3t—0s,
z=-54+9—ys;
78x + 10y — 12z — 168 = 0
They are in the same plane because
both planes have the same normal
vectors and Cartesian equations.
Li:7=(1,2,3) + s(—3,5,21)
+ 10, 1,3),s,teR
Ly:7=(1,-1,-6) + u(1,1,1)
+v(2,5,11), u,veR
(=3,5,21) X (0,1,3) = (6,9, =3)
=@ -3.1)
(1, 1,1) X (2,5,11) = (6, =9, 3)
= (2.-3.1)
Ax+By+Cz+ D=0
2x—=3y+z+D=0
2(1) =32)+(3)+D=0

D=1
2(1) = 3(-1) + (-6) + D=0
D=1
2x —3y+z+1=0
(20 10 1
37’37 3

a. The plane is parallel to the z-axis
through the points (3, 0, 0) and
(0, =2, 0).

b. The plane is parallel to the y-axis
through the points (6, 0, 0) and
0,0, =2).

c. The plane is parallel to the x-axis
through the points (0, 3, 0) and

(0,0, —6).

a. A

b.a=-8b=—1

a. 45.0° c. 37.4°

b. 59.0° d. 90°

a. 44.2°

b. 90°

a. i. no ii. yes iii. no

b. i. yes ii. no iii. no

(v, y.2) = (4,1,6) + p(3, =2, 1)
+¢(=6,6, —1)

(6, y,2) = (4,1,6) + 43, -2, 1)
+2(—6,6,—1)

(x,y,2) = (4,5.8) # (4,5,6)

x=1+s+3t,y=4—1,
z=4—3s+ 15, teR

Answers




25.

26.

27.

28.
29.
30.

31.

32.

33.

34.

A plane has two parameters, because a

plane goes in two different directions,

unlike a line that goes only in one

direction.

This equation will always pass through

the origin, because you can always set

s = 0and ¢ = —1 to obtain (0, 0, 0).

a. They do not form a plane, because
these three points are collinear.
F=(-1,2,1) + 13,1, -2)

b. They do not form a plane, because
the point lies on the line.
7=(4,9,-3) +1(1,—-4,2)
F=(4,9,-3) + 41, —4,2)

=(8,-7,5)

bex + acy + abz — abe = 0

6x — 5y + 12z + 46 =0

a,b. 7= (1,-3,2) +#-3,7, —4)

+ (5, —2,3) 1, seR;
x=1—3t+ 5s,
y=—-3+7t—2s,
7=2—4t+ 3s

c. Bx—11y—292+12=0
d. no

a. 4x — 2y +5z=0

b. 4x =2y +5z+19=0

c. dx—2y+52—-22=0

a. These lines are coincident. The

angle between them is 0°.

b. (2.5). 86.82°

a. 7= (1,3,5) + 1(—2, —4, —10),
teR;
x=1-2y=3— 44
z=5—10z
x—=1 y—=3 z-5
-2 -4 -10

b. 7= (1,3,5) + #(—8,6, =2),teR;
x=1-—8,y=3+ 61
z=5-2t
x—1 x—-3 x-—-5
-8 6 -2

c. 7=(1,3,5) + #(—6, —13, 14),
teR;
x=1—-6t,y=3— 13t

z =15+ 14t
x—1 x—-3 x-—-5
-6  —13 14
d. 7=(1,3,5) + #(1,0,0), teR;
x=1+ty=3,2z=5
e.a=0,b=6c=4,
7=(1,3,5) + #0,6,4),teR
f. 7=(1,3,5) + 10, 1,6);
x=1y=3+tz=5+6t
a. 2x — 4y +52+23=0
b. 29x + 27y + 24z — 86 = 0
c.z—3=0
d3x+y—4z+26=0

682 Answers

eey—2z—4=0
f. 5x+y+7z+18=0

Chapter 8 Test, p. 484

a. i.7=(1,2,4) + s(1, =2, —1)
+1(3,2,0),s,teR;
x=1+s+ 3t
y=2—-2s+2t,z =4 — s,
s,teR
il.2x — 3y +8;—-28=0
b. no

a.£+z+£=l
2 3 4
b. (6,4, 3)
a. 7=s2,1,3) +41,2,5),s,teR
b. —x—7y+3:=0
a. 7= (4,-3,5) + (2,0, =3)

+ (5,1, —1),s,teR
. 3x — 13y + 2z —61 =0

1
a. <0, 5, —5)

=2

-5 1
pE_YTS 1
4 -2 2
a. about 70.5°
b. i.4
ii. ——
5

c. The y-intercepts are different and
the planes are parallel.
a. y

c. The equation for the plane can be
written as Ax + By + 0z = 0. For
any real number ¢,

A(0) + B(0) + 0(r) = 0, so

(0, 0, 1) is on the plane. Since this is
true for all real numbers, the z-axis
is on the plane.

Chapter 9

Review of Prerequisite Skills,
p. 487

1.

2.

a.
b.

yes c. yes
no d. no

Answers may vary. For example:

a.

b.

N N T 2R B N2

7=(2,5) + 1(5,—2),1eR;
x=2+5,y=5—2teR
(=3,7) + (7, —14), teR;

= -3+ 7,y=7— 141,1eR
=(-1,0) + (=2, —11),teR;
=—-1+ —2t,y=—11t,teR
=(1,3,5) + #(5,—10, —5), reR;
1+5,y=3—-10t,z=5— 5¢,

R

=(2,0,—1) +1#(—3,5,3),teR;
x=2-3t,y=5,z=—1+ 3¢,
teR

m

. 7 =(2.5,—1) + 1(10, - 10, —6),

teR;
x=2+10,y=5—-10t,z = —1
— 6t,teR

a 2x+6y—z—17=0
b.y=0

c. 4x —3y—15=0

d. 6x — 5y +3z=0

e. llx —6y —38=0
f.x+y—z-6=0

Sx+ 1ly +2z—-21=0

L, is not parallel to the plane. L; is on
the plane.

L, is parallel to the plane.

Ly
a.
b.

is not parallel to the plane.
x—y—z—2=0
x+ 6y — 10z —30=0

7=(1,-4,3) +11,3.3)

3y

+ 5(0,1,0),s,teR
+z=13

Section 9.1, pp. 496-498

1.

2.

a.

b.
a.

mx — 2y — 37 =06,
7=(1,2,-3) +5(51,1)seR
This line lies on the plane.

A line and a plane can intersect in
three ways: (1) The line and the
plane have zero points of
intersection. This occurs when the
lines are not incidental, meaning
they do not intersect.

(2) The line and the plane have only
one point of intersection. This
occurs when the line crosses the
plane at a single point.

(3) The line and the plane have an
infinite number of intersections.
This occurs when the line is

NEL



