Precalculus — Math 12 — fall *09 — Test 1. Name
Write all responses on separate paper. Show all work for credit. No calculator is needed for this test.

1. Match the graph with one of the formulas.

a.

- ® o0 T

r=siné
r=1+2sin@
r=sin360
r =cos26
r=2+cos26
r=1-2sin26

Convert the point whose polar coordinates are given to rectangular coordinates.

a. (r,0)=(2,57”j b. (r,0)=(4,%j

Find two polar coordinate representations for the rectangular coordinate point, (x, y) = (2, —\/§>

one with r >0 and one with r <0, and both with 0 < 8 < 2m.

Consider the polar equation r = cosf + siné.
a. Find an equivalent rectangular form for this equation and write it in standard form.



b. Tabulate values of r corresponding to 6 = 0, i%, i%, +§, +

/s
- 2
c. Plot the points in your table and sketch a graph for the equation.

6
3cos0+2sinf’
a. Find an equivalent rectangular form for this equation.

b. Tabulate values of r corresponding to 8 = 0, i%, + %, + g i%
c. Plot the points in your table and sketch a graph for the equation.

Consider the polar equation r =

First convert to polar form and then sketch a graph for x2 + y? = (x? + y? — y)?

For the complex numbers given, find the product, z; z, and the quotient z,/z, .

a z=1-iand z,=2—-+2i
b. z; =3 (cos (g) + isin (g)) and z, = %(cos (2?”) + isin (2?”))

Find the eighth power of each complex number.
a. V3(cos (%) + isin (%)
b. 3-i

Find the all solutions to each equation.
a. z'-1=0



Precalculus — Math 12 — fall 09 — Test 1 Solutions.

1. Match the graph with one of the formulas.

3

2. Convert the point whose polar coordinates are given to rectangular coordinates.

a. (r,@):(z,%ﬁj SOLN: (x,y):(rcose,rsine):[Zcos%,ZSin%j:(—ﬁ,—ﬁ)

b. (r,0)=(4,%j SOLN: (x,y):(rcose,rsin@)=(4cos%,4sin%)=(2\/§,—2)

3. Find two polar coordinate representations for the rectangular coordinate point, (x, y) =(2,— 3)

one with r >0 and one with r < 0, and both with 0 < 8 < 2m.

2
SOLN: We can choose r =+ (2)2 +(—\/§) =+4/7 and @ =arctan [—?J = —arctan (%] or
0 =2r —arctan {%j . The polar coordinates that take you to this point in QIV are thus either

(r,H)z(ﬁ,Zn—arctangJ or (r,g)zi_ﬁ,ﬁ_amtangJ



4. Consider the polar equation r = cosf + sinf.
a. Find an equivalent rectangular form for this equation and write it in standard form.

2 2
SOLN: r=co0séf+sinf = r2:rc039+rsin9©x2+y2:x+yc>(x—%j +(y—%j :%
b. Tabulate values of r corresponding to 6 = O,i%,i%, ig, i%
r l;%?t%~087ia5 ?§i7§z07i07 %i7§z05+087§il
SOLN: j :
00 +Z + 2 + 2 Eaa
6 4 3 P2

c. Plot the points in your table and sketch a graph for the equation.
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-3« 2 6
2 3B
T " y | x
(D’_ZJ, 3 (#,8)=(1,0]
JB_'—I X

L 2 6

6
3cosB+2sinf’
a. Find an equivalent rectangular form for this equation.

SOLN: r = 6 <r(3cos@+2sinf)=6<>3rcosf+2rsinfd=6<>|3x+2y=6

3cosf+2sind
This is a line with slope -3/2 and y-intercept 3.

5. Consider the polar equation r =

b. Tabulate values of r corresponding to 6 = 0, i%, i%, ig, i%
SOLN:
' 6(3V371 E E
r 2§—ﬁqﬁ——)z2711104E&GJEiZAJEzSJ?BAE—iZiSJFz—12i1&9E +3
610 + 2 +Z + 7 + 7
| 6 | 4 | 3 T2

Some of these values are not so easy to approximate without a calculator, but given that we have a very
simple rectangular form for the equation and the angles are fairly simple to work out where these points
are.



Plot the points in your table and sketch a graph for the equation.
SOLN: (Why the outlier? — I dunno...can’t figure it out...)




6. First convert to polar form and then sketch a graph for x? + y? = (x%2 + y? — y)?
2 R . .
Xyt =(+y*-y) er’ :(FZ—I’SII‘I@)Z e r=%(r’ —rsing) < +l=r-sing

< |r=sing+y

L I

— 12 2 12

51

7. For the complex numbers given, find the product, z; z, and the quotient z,/z, .

a. z;=1—1i and zzzﬁ—\/fi

o N o5t an 1|\/§+\/_i\/E
SOLN: (1-i)(v2-+2i)=-2V2 NN NI

b. z, =3 (cos (g) + isin( ) and z, = %(cos (2?” + isin :))

SOLN: 7,2, =§(COS(SQ+'W( 6 D

and 21 Zz =243 (COS(—EJ+ISIn[——D 243(0-i)=-23i

8. Find the eighth power of each complex number.

a. \/_(cos( )+Lsm(4)

8
SOLN: x/§ cos(ijﬂsin(ij :81[cos£+isinzj:8—1+i%
24 24 3 3 2 2

4

R
R



e ) oo () 35

= —128+1284/3i

9. Find the all solutions to each equation.
a. z'-1=0

27k .. ( 27k
SOLN: | COS e +1sin e fork=0, 1, 2, 3. These come out to

li,—1land —i

b. z“—£+£i =0
2 2

4 14
(%—@i) :[cos(—%+2nkj+isin(—%+ 2ﬂkD
SOLN

T k) .. 7 7k
=[cos| ——+— |+isin| ——+—
16 2 16 2

fork=0,1,2,3




