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Solutions:

1. Any angle coterminal with —% and an r-value of —4 would be equivalent, so IIl is

equivalent. An angle 7 away from one of these angles with an r-value of 4 would
also work, so Il is equivalent. These are the only ways to get an equivalent point, so
I, IV, and V are not equivalent to the original point.

-2 1 -2
2 — J(=2V +(=2)Y =J4+4=8=22,50 cosfd=——=——_ and sinf = —=—
r=y(=2) +(-2)" =V V2,50 cos N N N/

1 =0= % Therefore, (2\/5,5”4) or any other coterminal angle is one way to

2

write the point, making C an acceptable way to write the point (and making D an
unacceptable way to write the point). By the discussion in the last problem,

(—Z\ﬁ,%) or any other coterminal angle is another way to write the point, so A

and B are unacceptable ways to write the point.

3. ((2cis47°)(3cisl8°))3 =(6cis65°)3 =6"cis(3-65°)=216¢is195', so the angle

argumentis 195°.

4. 0=x"+2x*y* + y* —4x* +4y* :()<2+yz)2—4x2+4y2 =r*—4r’cos* 0 +4r*sin’ 0

=rt=4r? (cos2 6 —sin® 49) =4r?cos20 = r* =4cos26, which is a lemniscate
5. z :%+ be" +%ez“9 is the form in the complex plane for r=b+acos@,so a=2 and
b=3, so the base area is (32 +0.5-22)7z =11x, so 11—” =22 snails could cover the

%

floor of the cage.

1
6. r= 4 = , o the eccentricity of the conic is —, making it an ellipse
2+cosf 4.1 ..o 2
2
7. Written in this form, the numerator, 2, is half the length of the latus rectum, meaning

the latus rectum length is 4.

8. See the work for question 6—the eccentricity is %
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10.

11.

12.

13.

14.

15.

r =40 is also known as the Spiral of Archimedes.

Using the Law of Cosines, ¢* =4° +\/§2 —2-4-\/§cos(%—S?ﬁj:16+2—8\/§cosi—72[

18—8\/5- \/g;ﬁ :18—4\/§+4:22—4x/§:>c:xf22—4«/§, which is not equivalent

to any of the choices.

=(cos46)(sin40)= %(Zcos 40sin46) = %sin 86, which has 2-8=16 petals since 8

is even

£:<—3cos§,—35in£>:<_§,_¥> andvj < 6cos%z —6sm—>:<3\/_ 3\/_>

3 2
R e

The points are in order of being connected, and their rectangular coordinates are

(\/?_),1), (—%,3\54), (—Zﬁ,—Z\/E), and (S*E/,—%j,respectively. Using the

3 1

_y V3 y

2 3 3J§/ 2

s T T e

Shoelace method, the enclosed area is _5J€ _}2 —2~2 5 \/E
543 5

5B/ % -% 53/

? V3 1 2

‘—‘8\/3 S\F §+8\/§+§
=————8\/_—i—2_8\/_ 5\2/_§_8\/_+8«/_+5\/§+6

The values of r go to 0 as 8 approaches 37”, so this is from underneath, meaning

the cust points upward.

Zi2or Z

i'=|e =e? ,and the principal value of this is e? =e?
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16.

17.

18.

19.

20.

21.

22.

23.

24,

Since 4> 2, the graph of r=2+4cos# will have an inner loop.

2 3
These two circle overlap in a region whose enclosed area is 2{%7[[%] —(%j ]

2
= 2(1 —lj :7:_2 The total enclosed area is 2[ (;j J—ﬁ—_z = 37T8+ 2 , So the

16 8 8 8
T—2
I g _ rm—2
probability is 3712 3702
8
Let #=tan™ ( ] (gj The rectangular coordinates are (25c056‘,2551n¢9),
s [s{22.4_( 3] (T 4,28 3)) (117 34)
25 5 5)5 25) 5 25 5 5 5

Any curve of the form &=k isaline, so Aisaline,and D is tanf=1= «9=%+n7z,

which all yield the same line, so D is a line. For B, r=3secd= = Xx=rcosf=3,

cos@
so Bisaline. Cis the circle centered at the origin with radius 3, so it is not a line.

(3_”_4_” ng 135° —144° +150° = 141°

4 5

(3¢is72)" ocisraa 9 . 9
(2ci518")3 " 8cis54 8 -

2011° -9-360" =—1229°, so that angle is coterminal with the original angle. The
answer choices in A, B, and D differ from the original angle by 12,066°, 1980°, and
1260°, none of which is divisible by 360°.

(CiSX)Z(Cisy)3(CiSZ4)=(CiSZX)(Ci83y)(CiSZ4)=CiS(2X+3y+Z4)

For A, x* + y* =81cos’t +81sin°t =81=r :«fxz +y* =9; likewise for B, so they are
both equivalent. For C, x>+ y° =(951n2t)2 +(9c052t)2 =81sin’2t +81cos*2t =81,
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25.

26.

27.

28.

29.

30.

2 2
so it is equivalent also. For D, x* + y° :(9,/1_;OStJ +(9‘ ,1“2:051:}

= 81( 1- (;OSt j + 81( L+ (2:05 tj =81, except that since both coordinates are defined

by square roots, this is only the first quadrant portion of the circle, not the entire
circle.

Mulitplying both sides by r and substituting makes the equation x*+ y* =3y —4x

, , 9 9 2 3\ 25 .
=>x"+4x+4+y —3y+Z=4+Z:>(x+2) + y—E =Z,sothecenterlsat

()

By the last problem, the radius length is g =2.5.

Cylindrical coordinates are just polar coordinates with a z-coordinate, and they are

in the form (r,@,z), so for this problem, r :af —2) 2422 =Ja+4=8=22 and

cosH—— and sinf = =0= 3z . Therefore, the cylindrical

2«/_\/_ \/_\/_

coordinates are (2\/5 3%5)

The rectangular coordinates are (4c055? 4sm5?7[ 7) (2,—2\/§,7).

Since Santa is at the 60° north latitude, his z-coordinate is 4sin60° =2\/§ and his

position in the xy-plane is a distance of 4cos60° =2 from the origin. Because his

position is at 2?” radians in the xy-plane, (x,y) (ZCOS% ZSIH?j:( -1 \/_)

Therefore, Santa’s position’s rectangular coordinates are (—1,«/5_’,2«/5_’).

The angle of inclination is measured down from the z-axis, so we have a right

triangle whose hypotenuse is 4, and the side opposite the 15" angle is the radius of

the latitude Santa will stay on; call this radius p. Therefore, p=4sin15" = 4sin%
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=4, /ﬁ =2 2—«5, and the circumference is 2zp = 47le2—«/§ .



