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38. r=1+sind
. The graph will be a cardioid. Check for
Symmetry:
Polar axis: Replice g by —68. The result is
r=1+sin(-6)=1—sin @ . The test fails,

The line €=§: Replace 8 by n—6.

r=1+sin(n—6)
=1+[sin(n)cos0—cos(1r,)sin6}
=1+(0+sin @)
=1+sind
The graph is symmetric with Trespect to the line
6=1
2
. The pole: Replace r by ~r. —r=1+sin4g.
B The test fails.

Due to symmetry with respect to the line §=-1 s
. 2

assign values to 6 from % to X,
2 2

42.

r=2-cosé 46.
The graph will be a limagon without an jmner

loop. Check for symmetry:

Polar axis: Replace & by —@. The result is
r=2—cos(—8)=2—cos@ . The graph is

symmetric with respect to the polar axis.

The line 0:—‘%: Replace 8 byn—6.
7 =2—cos(n—0)
=2- [cos(n) cosf+sin (m)sin & |
=2—(~c0s8+0)

=2+cos8
The test fails.

The pole: Replace r by —r. —r=2—cosé.
The test fails.

Due to symmetry with respect to the polar axis,
assign valuesto 6 fromOtox. .

r=2-cosf
1
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50. r=2sin(36)
The graph will be a rose with three petals.
Check for symmetry:

Polar axis: Replace 6 by —6.
r = 2sin[3(-6)] = 2sin(-30) = ~25sin(36). The
test fails. :
The line 9=§: Replace & by n—6.
r =2sin[3(n-6)]
- =2sin(3n-36)
=2[sin (3) cos (36) - cos (3r)sin (36)]
=2[0+sin(30) ]
=2sin(36)
The graph is symmetric with respect to the line

==,

L
The pole: Replace r by ~r. —r =2sin (36).
The test fails.

Due to symmetry with respect to the line 8= -:— s

. ]
assign values to & from —= to g

2
6 |r=2sin(36) 8 | r=2sin(36)
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54. r* =sin(26)

The graph will be a lemniscate. Check for
symmetry:
Polar axis: Replace 6 by —@. o
% =sin(2(-6)) = sin(~26) = —sin(26) . The tes
fails,
The line H=§ : Replace 8 byn—9.
7 =sin [2~ 8]
=sin(2n—26)
=sin(2m)cos 26 —cos (2x)sin (26)
=0-5in(26)
=-sin(26) .
The test fails.
The pole: Replace 7 by ~r.
(-7)* =sin(26) i
7? =4in(26)
The graph is symmetric with respect to the pole.

Due to symmetry, assign values to
6 fromQtom.

r=tsin(29)
0
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58.

r=1-2ginf

The graph will be a limagon with an inner loop.
Check for symmetry:

Polar axis: Replace & by —0. The resultis
r=1-2sin(-0) =1+2sind. The test fails.

The line 0=§: Replace 8 byn—0.
r=1-2sin(n~6)
= 1—2[sin (m)cos @—cos(m)sin 4 |
=1-2(0+siné)
=1-2siné .
The graph is symmetric with respect to the ].me_
T
f==.
2
The pole: Replace r by ~r. —r=1-2sin8.
The test fails.

. _ =
Due to symmetry with respect to the line 8= >

T n
assign values to & from ey to 2
g |r=1-2sind
_r 3 >
2
I 1327
3
_x 2
6
[} 1
z 0
6
I |1-JB3==-07
3
z -1
2

r=3+cosf
The graph will be a limagon without an inner
loop. Check for symmetry:

-

Polar axis: Replace & by —@. The result is
7=3+cos(—0) =3+cosd. The graph is
symmetric with respect to the polar axis.
The line 6=§: Replace 0 byn—6.

7 =3+cos(n—6) )
=3+[cos(m)cos§+sin (m)sing]
=3+(-cos0+0)
=3-cosf

The test fails.
The pole: Replace r by —7. —r=3+cos8.
The test fails.

Due to symmetry, assign values to

6 fromQtom.

r=3+cosé
4
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