.z < —1.53,0or —0.35 <z < 1.88.

ANSWERS TO EXERCISES

Pages 6, T

0%

10. 2

11.

12. 1
- 13.

4
1£V3

2
£1,2,
) =Ll V=3
: 2
+1, = V1.
VB VY

2

+V3 + V=5

~3,}(—~1+ V=3,
—1, =1, 45,
-2, 3, o1 ‘il'

=2,41£V-2

g =4~} 3£ V5)

. @ = —0.53, 0.65, 2.88.
2o =141, =07 481 V=1
, x =054 —08+1.1Vv—1,

Page 12

Caesdiora s —2
2.z>1lor -1 <z <0,

e

ANSWERS TO EXERCISES

5.2>20<z<3V3or—2<z<~}V3.

7.zl <3 V3.
8. |z| > V2.

[l
-
1
8

2]

o
|
= oo

ol

I = =

e o

Il
cses
|
e

@ G 0B
B a8
I
-

LSS
I
s

B g =

([

b
l;iw_:—-:;g
e w |l
[l
i
ob g ™
B
2

1. ziyz=3:1:2.

12, z:y:z¥2:—3l:4.

L (0.
2. (3, 8).
3. (5, 11), (}, 3)-

1. 5+3Va.
7. (24 2V3, B).
8. (=% 0.

-2, 9.
-1, -4, 4, 1, [=5 8-
-8, )

2. (0: %)) ('“4r 7}

3. P (14, —13), Q (6, —5).
4. (—10, 31).

b. D (15, =3);

Page 14

z2 =

14, wryse = Lkl ol
sl

o — s LN

Page 29 >

4. AB:CD =3:-2
5. (5, 8), (=1, =5).

Page 31

9. (i 31D-

10. (1% vo)-
11. (3, 13).

Page 34

10. (5, —1).
12. 243,

Page 38
8. D (3 4.
9. P(1,23).
12. (23, 4%).

—1,z=12, and




1, §

2,
9.

11.
12,

AxswERs 10 Ex®rcIses
Pages 42, 43

85— =3 13. TSI \/5 = TB['

tan— (— us) 141° 20, 15. (4,933, 4.966),

46° 51, 97° &, 36° 2", (—6.933, —0.966).
745V, 16. (2§, —34).

71° 34,

Pages 48, 49

“E—=3Yy = 5. 7.3z —4y+6=0

.Yy =3z-40, 9. 2 +yf=z+y+14.
 B+by =2 1

1. #+ ¢t —dz—6y =12,

Y =8y —6z— 25

o 1o

S o

. 456°, 56° 19, 78° 4",
5. 3z — 2y = 6.

.Y =5x —4.

Y=z —4,

.8z 4+9y =T,

- (I, —3).

. Dz +3y =18,

¥+3=vV3@E+1), by —9z+2=
y=3z—1. T—y+2=0.
-Ing- - ¥ =5z —3, length = 226,
b .. ..r—2y:—3=[],3;~2y+8:0,
2r~t821= /lrfﬁ 224y=~4=0,2z+4+y—-9=0,
y—5=4V3(z-3). . 2lz+16y=6, 112+ 24y=09,
/
Pages 59, 60
21. 5, V10, V17
22. z—-6y+8=0.
23. 122 — 15y = 8.
24 4z —y+9=0,
25. A straight line perpendicular
to the line through their
centers.

Pages 63, 64

2+ y>0,22-3y—1<0,y—2<0.
.y~i—31:—4>0,3.u—2y—1>0,y—(')z+14>0.
. ¥y VIT.

. 7x VI3

#

L 2@2VZ=1)-y(VZ+3) =V3-2
T, HTrlzi'}'
. (y—22z2 = 14z 4 18y — 56.

—
0 b = 0O

it
t

AL u),
. (1, =2), r = V3. 20

T S [ e

-I2+3]"_
vamPr =232 —-2y+4+1=0,

. Axis y = 0, vertex (3, 0).
.y =0,(0).

=l (1,2 . 522 4+20249y 4+ 2=
.z = -4 (-} -9. 0. V32,

Ly =13 % 8. 10. 35§ ft.

. Center (0,2), a = V3, b=2.
. Center (0,
. Center (1,

. Center (—1, 2),ja=V3,b= V3, Asymptotes, 1 J—
. The locus is two lines 2 — y =
. Center (0, 4),a =b = 2.

AnswERs To EXERcISES

Pages 68, 69.
5. (0,2), & —4).
16. 2* +9*— 3z — 8y =0.
=3 V7. . (— 8?4 (y — 2)* = 25,

VT (z+12+ (y+5)° =25

Vv 8 222429+ 6x 43y =10.

\, 9. 2+ — 16z — 12y =0,
2+ + 4y =0.

20. 4z* +- 4yt t+z—y=3.

. The locus is the point (1, 0). 5, e B (i — 1O =
Bt yP—-bz+4y—46=0. 22, 22+t + 26z + 16y = 32.

o G ey o /il
A xy =ik 23. 22+t — 2VI0—6)y

2+ =102 — 10y + 25=0. =2V10 - 6.

2+ =9+2VE,

24, :

Pages 73, 74.

. (0,0), a "6 3. 6. The locus is the point (1, —1).
s (}x _2)5

. (%1 li)l a =
(1, =2),a 3. 0, z+y—20+16(z—y+2)?

. 92+ 42— 182+24 y+9=0.
422+ +16z—8y+16=0.

= 32.

-z =4, (13, 3}).
L3P =16z,

Page 83.

Asymptotes, y — 2 = +% V3z,
—-1),a =% \/E, b=V3 Asymptotes, y+1=+z V5.
—=1),a=b=2. Asymptotes,z=1andy = —1.
Axes, z+y=0andz—y—2=0.
=4+3V3 (z+1).
dandz+y+2=0.
Asymptotes, z =0 .md Y =
dxes, iy — §= =%=z.
16 (z — 2)* — (y + 1)* = =l16.




3. 4y — 5a? — 36x = 36.

Axswegrs To EXBRCISES

.24 (z 422 —5(y—1) =01
43242y —25 2z — 3y = +1300.

Page 89.

. The cirele cireumscribed about the square.

. Two parabolas having the fixed diameter as eommon chord and with
vertices at the middle points of the perpendicular radii.

. A rectangular hyperbola passing through 4 and B,

. A cirele with center at the center of the triangle.

. The cirele passing through the vertices of the base m‘lgies, and tan-
gent to the equal sides of the triangle.

. A hyperbola.

. A rectangular hyperbola.

. Two circles passing through A and B with centers at the ends of
the diameter perpendicular to AB.

Page 120.
=2 17. zy =2y — 3z.
AT 18. #* — 12 =y,
Lz—y = V3. 19. r (2cosf — sing) = 1.
Y= 20. r =4 cotfcsed,
Lk =i 21. r =2cosd.

24y =4y, 22. 12 = 14esc280.
23. 1 =gec 20,

L= V2 (g —a).
LR =1 - -.r=4\/_2_cns(0—7rr)-
A e .

Lyt —25—2V3y+3=0,
St G — S 1 =
3+ 4 -4 =4,

5. 24 2ar (= cosf =+ sinf)
+a?=0.

m
.-r[l fe()s(t?—l—j)]:-i_
L =6z4+9. Y .T(3—2811]ﬂ)=3—\/-.
=4y +-4 Y2,
azy=4z+4y—8,

Pages 126, 127.

AnxswERS To EXERCISES

Pages 128, 129.

1. r = acosé.

2. 7 = g (sec 4 tan@).

3.7 (rcosd —a) = k. O is the origin and LK is perpendicular to
0X at (a, 0).

4. 7 =qasin 20. The length of the segment is 2 a.

5.7 =a+bsecd. The radius of the circle is 2a and the distance
from the center to the fixed line is 2 b.

6. r=2atanfsing. OA is the initial line and a the radius of eircle.

- 7. r=a (1 4+ cosd), a cardioid.

8. r =a(csch — 1).

9, rsin(30) = a.

10. 7 = asecd + b. The distance from O to BC is o and the constant
distance is b.

11. r = 2 cosf +b. The diameter through O is the initial line, the
radius of the circle is a, and the constant distance is b,

12. r = @ cos? 0, a being the length of OA.

13. r = a (1 — tan'q) cos¥.

¢ sin (? 0)

—C?—. The radii are @ and b and the distance between

gin (l—) 0)

centers is ¢. The origin is at the center of circle of radius a.

14 r=

Pages 131, 132.

2. z=a(l +tang), y=atang, T—y =0a
3. z=a(l+2sin?¢),y =2atangsinteg, Y Ba—z) = (z — a)’.
4. a:_:l—l—.‘gmt(i:,y::‘z%—t-anqs, 2xy =x+ 2.

. 1 —== ‘
5.r=aVI+e¢,o=¢—tan'¢ =&\/r2—a2—005*1(%)-

Pages 137, 138.

.-y =4 12. £ = acos? (“;E)
4 (y—2Pp =2+ a
5. 2y +e=3y—1 —V2ay —
6. 472 —4V3ay+ 4y =1 13. 6 (L + ) =12 (3 =122,
L.at—y =1 14, zt -I—y% = (4&)"3.

S I % o= 8=,
e 1(3)' 17, z=eos (1-4+1), y=2sin (1+1).
9. r=1-26 21. (4 4).




ANswERs To Exercises

2. (3,4), (-4, -3). 21. 2 =acos¢, y = bsin¢.
3. (£0.5404 4, 0.8414 ), 28. r =aseco, y =b tan ¢,
4. ($a, +$a v3), 20. 7 = agind4, Y = acos? ¢,
» #=a(1+c0s20), y=asin29. 30. z=m:y=m—m—2,
. ke 4

. &= y

m' 7 gy

Pages 140, 141,

.z =btan¢ F asing, y = +acos ¢, the fixed point on the y-axis
being (0, b).

. & =k (1 4 cos®¢), ¥ =k (tan ¢ + sin ¢ cos ¢).

3. T =2acote, y =2a sinf¢. (22 4 4a?) ¥ = 8add

a & .
. = :—%(I + cosg), ¥ = 5 (sing + tan § ¢).

42 = (a — 2) (a + 2 )2,
. &= (a—ctan @) .-iilr’ga, ¥ = (a — ctan ¢) sin ¢ cos ¢.

z(ay —cz) =y(@+12). r=(a —ecot 6) cosd.
»Z=atang, y =acos2¢. y(at + ) = a* — gz,
+Z=a(tang +singcosg), y =a (1 + coste).

Y(E+9) =a (@424, r=alcses + sin @),
x=2acos*¢,y =2a seco. 2y =8a r=2a.

0 is the origin, 0A the z-axis, and ¢ = AOC.
. T = asec?d,
B+ —-2a"P=a(5a+4y). The fixed diameter is z-axis and
the center of cirele is origin,
« L =cco82¢ —asing + bcosg, ¥y =csin2¢ +a cos ¢ + bsin &,
The radii are @ and b and the distance between centers is 2¢.
The z-axis passes through the centers and the origin is midway
between them.
. A rectangular hyperbola,

13. 2= —asin(¢ + B), y = bsin (¢ — 4). The curve is an ellipse,

. T=acsce, § =csch + ot -+ ¢ —;";i 1.

The origin is at the center of circle, the initial line passes through
the intersection ofl curve and circle, and ¢ is the angle formed at
the pencil by the string.

» Z=a¢ —bsing, y =a — beose.

b, 2z = ': (3coseg + cos3 o), § = ':: (3sing — sin 3 ¢). 2t - yi = ql,

The radius of the fixed circle is q.

.y+1=0.

«» COBax =

ANswERS T0 ExErcises

Pages 147-149.

e 12. 2 = % (2086 + cos 20),

P +322+16=0; 2

o y= g(Zsint}+ﬁiu2a).

). 7 = 4 pcot b esch. Z

. 22=3y=0. 24y =0 22-3y=0.
(z —a)

¥ B+ =11

+b’-’ =1

a?

(@ +4at)y +2a2 = 0. - P08 20 = 2.
-2 = (z —a)(2a —z).
.z =a(¢' +sing), : z ¥

y = a(cos¢’ — 1), where ; 4‘(:/5 —-1) 4(vV241)
¢ =¢—m.

Page 154.

. Distance from the z-axis v/ + 2, distance from the origin

VATETA

. In the zy-plane (1, 2, 0), on the z-axis (1, 0, 0).
. The projections on the y-axis are 1, —2, 1.

. 76° 22, 76° 22/, 19° 28,

. 5, —4, and 3.

» (ir _;} %)

Page 156.

L (1,2, 8)- 5. The projection on the zy-plane
. (lﬁll 31 _2.)1 [:g) —i.l 3) s [2, 2, 0]

7. (5,2,8).

Pages 159, 160

- h 44 .LLh
. 45° and 135°. . 70° 32’ 48° 12, 48° 12",
. §v2, 32,0 9. 71° 34, 71° 34/, 36° 52"
. 54° 44", 11. 56° 1",

Pages 166, 167.
2 4

—, CO8 ——3 0By = —— —
+V721 +V21 +V21
The positive square roots correspond to one direction along the
normal, the negative to the other. If a particular direction is
desired, the proper sign is easily determined. In the following
answers only one set of cosines is given,




192 Answers o Exrroises Answers 10 IxXERCISES

2. cosa :ﬁl—, cosf =— £

Vil

Gy =
LA

5. cose = §, cosf =0, cosy=4. . The projection on the zz-plane is
6. cose = cosB =0, cosy = 1. 2=2g—2r+1,y=0.
7.$+y_\[2-+220 . (_Is 112}:(_‘%;%:%)'
8.3z—-6y+424+2=0.
. 60Sa = cosf = cosy = 4 V3, q'%+g+§=1' Pages 181, 182.
2 3
. C0Ba =——, eogf = =y 12. 70° 32"
V13 VI 13 990 gy,

/

Vil

. The projection on the zy-planeisz +y =3, 2

. The projection on the yz-plane is y = sin (3 2), :

. The projection on the zz-planeis z = zsin z, y

x = afcosf, y = afsing, z = k.

z =8,

Ly =xV2 z=2z—.0000642% 2 = .7071 y — 000032 2.

cosy =10,

Page 170.
B+t d=a rL2=g,
p=da.
N e 2az,
™42t =2az p=2acose.
e r=a,p=qcsco.

xlg:_unm!:oh-

=

25. -

3
; T a?
B = r =2 ¢ =1

1 . ] yg _+_ 22 = az.

P2 =20z ¥ (\/ﬁ;‘-’—h)z+y2=az.

.2t =g, A circle with center on the
2 10 ¥ 2 ’ z-axis is rotated about the

y-axis.

Pages 177, 178.

. There are two sets of direction cosines differing in algebraic sign.
One set is:

cosa = —§, oS8 = §, cosy = %

4. cosa =cosf =0, cosy = 1.

V& o g

. COBa = ; COBR = —

=
V6

CUST_i'

2 \/7 B
C/“’ it o 8
L,)

Cosy = —— 8.

% 9,

3. cosx =—

Page 180.
. The projection on the zy-plane is
Byt —z—y=0 2=0.
. The projection on the yz-plane is
z=Za z=0.




