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Part (1)-10

Graph points with polar coordinates

il Ol pliiust W 3l e

Find three different pairs of polar coordinates that name the given point if —360° < 6 <

360°or —2r < 6 < 2m.

14. (1,150°)
(1,150° — 360°) = (1,—210°)
(1,150° + 180°) = (—1,330°)
(1,150° — 180°) = (—1,—-30°)

15. (—2, 300°)

(2,300° — 180°) = (2,120°)
(—2,300° — 360°) = (=2, —60°)
(2,—60° — 180°) = (2, —240°)

(2,—-30° 4+ 360°) = (2,330°)
(—2,—30° 4+ 180°) = (—2,150°)
(—2,—-30°—180°) = (—2,—210°)

16. (4,. —%‘") . (-3, %)
(1% +2m) =) (5 +7)-69
(-TEer) - p2-r)-6S
(c- o+ 20) = (-4, 225 (35 -2m)= -
18 (5, “T’“) 19. (—5, —%“)
(_5,11?"—71) - (—5,%”) (5,— 43—”+n) == 3)
(_5 %—Zn)z 5 —%”) (5,—§+ 2n)=(5,53—”)
20. (2, —30°) 21. (—1, —240°)

(1,—240° — 180°) = (1,300°)
(1,—240° 4+ 180°) = (1,—60°)
(—1,—240° — 360°) = (—1,120°)




Find a different pair of polar coordinates for each pointsuchthat 0 < 6 < 180°0r0 < 6 < m.

44. (5,960°)
We need to subtract 960° by 180k, such that the
result is between 0° and 180°. Test multiples of 180°.

(=5,960° — 5(180°)) = (=5, 60°)

ST
45, (—2.5, T)

We need to subtract 5?” from km, such that the
result is between 0 and . Test multiplies of .

(255” 2)— 25,2
3 m|=( .,2)

117
a6. ( ’T)

We need to subtract 1%” from km, such that the

result is between 0 and 7. Test multiplies of 7.

(41171 5 )_ 4371
'4 7T—('4)

47. (1.25, —920°)

We need to add 180k to —920° , such that the
result is between 0° and 180°. Test multiples of
180°.

(1.25,—920° + 6(180°)) = (1.25,160°)

21
48. (‘L _T)

We need to add km to —217” , such that the result

is between 0 and 7. Test multiplies of 7.

(1 217T+3 )_ 137‘[
] 8 T[_('8)

49. (—6, —1460")

We need to add 180k to —1460° , such that the
result is between 0° and 180°. Test multiples of
180°.

(6,— 1460° +9(180°)) = (6,160°)

Important Note:

e Ifkis odd, we need to replace r with —r and —r with r to
obtain the correct polar coordinates.

e Ifk iseven, use r obtain the correct polar coordinates.




Graph simple polar equations

Al )} Yolaal) el feial

Write an equation for each polar graph.

330°

r=25orr=-25

6 = 135°
3 Graph polar equations
Lo dadaill CoVolaoll Jdod
Graph each equation by plotting points.
= 2. r=csch =1
1. r= —cos # . = CSsC 3. ?‘—ECDSS
x
2% 2 =
3 ",. l i 3
U L PAX = S
6 L Ar=esc8L X N s T
| M~ . 1 I | [
’ TGS ° "
QAL 7% X S A
6 6 : 6 6 ]
ax | \ 5T An Sw
3 3® 3 3 in 3
2 2




4. r=3sin#

-
o~
-

2R
2

Convert between polar and rectangular coordinates

4358019 dealadll LSS g Jag=ed

Find the rectangular coordinates for each point with the given polar coordinates. Round to the

nearest hundredth, if necessary. X =1cos6 y=rsin@
Ly _ _r 1 m 1 =z
1. (2} E) r=2andf = 2. (I’ E) r=and@ =~
| 1 T
x=2cosz=2\/§ x=ZcosE=0 0
(2V2,2V2) 0,5)
= 2sin~=2V2 1,1 2
Y 4 Y=31M 27,




3. (5, 240°) r=5and 0 =240° | 4, (2.5,250°) r =2and0O =250°

5 _ o_ _
x =5 cos 240° = —— x=2.5c0s 250 0.86

2 5 5V3
5 sin 240° 5v3 (537 37) | ¥=2.55in250°=-2.35
= oSsln = —
: : (—0.86,—2.35)

5 (_2 4_‘“) r=-2and 6 = 240° | 6. (—13, —70°)
"3 r=-13and @ = —70°

41 _ 700 —
x=-2cos — =1 X 13 cos (—70°) 4.45
43 1,V3)
T _ 0oy —
y=—23in?=\/§ y 13 sin (—70°) = 12.22
(—4.45,12.22)
x — _T 1 3w 1 _ 3m
7. (3,2) r=3and @ = 8. (E’T] r=2andg =1
T
x=3cosE:0 x=1cos3—n:_\/_i
_3sinF=-3 1 3m V2 (———,—)
Y "2 y==sin —=— 4° 4
2 4 4

9. (—2,270°) r=—2and@ =270° 10. (4, 210°) r=4and6 = 210°

x =—2cos270° = x =4 cos210° = —23
_ (0,2) _ (—2v3,-2)
y=-2sin270° = y=4sin210°= -2
iy L _ = E _ _r
. (—1, _E) r=-land@=-- | 12 (5,3) r=5andf =7
T V3 m 5
-1 R x=5c0s —=—
x cos — 2 : Ne 1) 3 2 (5 5\/§)
) T = T 5V3 2° 2
y=-1lsin —==5 22 y=5sin3=——




Relate arithmetic sequences to linear functions

dasdll N9l duplunll cldlizall Jas)

Determine whether each sequence is arithmetic. Write yes or no.

d:az_a1

1. 8, —2,—-12, =22,

2. —19,-12,-5,2,9

yes yes
d=-2-8=-10 d=-12-(-19) =7
d=-12—(-2) =-10 d=-5-(-12)=7
d=-22—-(-12) = —10 d=2—-(=5)=7
d=9-(2)=7
3.1,2,4,8,16 no 4. 0.6,09,1.2,1.8, ... no
d=2-1=1 d=09-0.6=0.3
d=4—2=2 d=12-09=0.3
d=18-12=0.6
21 % % % % ) B 22. -9,-3,0,3,9 no
1 1 1 d=-3-(-9)=6
d = —— = — -
3 2 6 d=0-(-3)=3
111
4 3 12
23. 14, -5, -19, ... no | 2a. % % % % yes
d=—-5-—14=—-19 g=2_2_1
9 9 3
d=-19 — (=5) = —14 § 5 1
1=37573
L1 8 1
"9 9 3




Relate geometricsequences to exponential functions

Al JIgul duusigl Wbiall oy

Find the next three terms of each geometric sequence. Then graph the sequence.
14. 8, 12, 18, 27, ... 40.5, 60.75, 91125
12 1s 90}~ .
r=—=1. 80
8 70
60 +
as =27 X 1.5=40.5 50
40 >
ag = 40.5x 1.5 =60.75 ;g .
-
a, = 60.75 X 1.5 = 91.125 Tt
Of 12345678 9X
15. G, 16, 32, 64, ... 128, 256, 512
_16 _ inof? ¢
r= g 2 — 420
— 360
_ _ — 300
as = 64 x 2 =128 B
_ _ ~ 180
ag = 128 x 2 = 256 - 120 1
a, =256 X 2 = 512 ‘16",_.?‘[
-10y 1 2 3 45 67X
16. 250, 50, 10, 2, ... 2 2 2
50 5 25' 125
= —= | *
T 0.2 Y
200
2 =175
a5=2>(0.2=§ -150
125
« 0.2 2 100
g =z X V.4 =% —75
5 25 50 -
—25
=— X U2 =—— - ‘.I 4—0——0
a7 =75 % 0-2=17¢ 10§ 1 2 3456 7X




17. 9, 3,1, —é,
-3 1
"TT9 773
1 1 1
%5=73%X7379
1 1 1
%=9X 73777
1 1 1
=777 73781

6 7X

Find the nth term and arithmetic means of arithmetic sequences

Lolwsel) el sl Jassglly 3 5l danll sloxy)

Write an equation for the nth term of each arithmetic sequence.

a, =a;+ (n — 1)d

20. 24, 35, 46, ...
a, =11ln+ 13

21. 31,17, 3, ...
—14n + 45

an

22. a9 =45,d = —3
—3n + 72

an

23. 4, =21,d=5

24, 0, =12,d=0.25

25. a5 = 1.5,d = 4.5

a, = 5n— 14 a, = 0.25n + 11 a, = 451 — 21
26. 9,2, —5, ... 27. ag=122,d=9 28. ag= —8,d=—2
a, =—7n+ 16 an =9n — 32 an = —2n+ 8
2 30. —12, —17, —22 Mg =2yl
29. ﬂ15 = ?, d = g ; 4 f L . HB 5! 7
2 a, = —5n—-7 1 23
an=§n—3 Ap = =N — ——




8

Find the nth term and geometric means of geometric sequences

daadigl WAl sl Lauwglly g3l doull sloms]

Find a,, for each geometric sequence.

a, =a;r* 1

18. a; = 2400, 7 = 5

a, = air
1
a, = 2400(;)"""

75

=7

19. 4, = 800, r = ~

2,n=6

a, = a;r*1

1
a, =800(;)""

_—_— a, = 25

=128

20.&12—?‘—3 = 21'312_4rr=_2;1’1=8
a, = a;r" ! a, = a;r™!

_ a — _4 _2 8—-1
an = 6(3)7 1 n ( )
a, = 512
a, = 162

Write repeating decimals as fractions

Loliiel )9uusS Byguo § 8 3Shall D heal )9Sl AUS
a
Write each repeating decimal as a fraction. Sn = 1_r
14. 0.35 15. 0.642

_0.0035
~0.35

. _ 035 35
" 1-0.01 99

al - 035

0. 35 =0.35+ 0.0035 + ...

0. 642 = 0.642 + 0.000642

_0.000642
T 0.642

. 0.642 214
" 1-0.01 333

—=0.01 a; = 0.642

=0.01

Write 0.63 as a fraction.
s = 0.63 _ 7
" 1-001 11

Write 0.21 as a fraction.
0.21 7

S = =
" 1-001 33

10




10 Recognize recursive functions

S5 Jlgs s yal

Find the first three iterates of each function for the given initial value.

8. fl)=5x+2x=8  y = f(x)=5(8)+2=42

X, = f(xy) = 5(42) + 2 = 212
X3 = f(x,) = 5(212) + 2 = 1062

9. f) = —4x+2,x=5  x = f(x,) =—4(5)+2=-18
X, = f(x;) = —4(—18)+2 =74
X3 = f(x,) = —4(74) + 2 = =294

10. flx) =6x+3,%==4 = f(x)) =6(-4)+3=-21

x, = f(x;) = 6(=21) + 3 = =123
x3 = f(x,) =6(—123) + 3 =—-735

1. f(l') = 8x — 4, X0 = —6 X, = f(xo) = 8(—6) —4 =-52

x, = f(x;) = 8(—52) —4 = —420
X3 = f(x,) = 8(—420) — 4 = —3364

BfO=1n480=4 ) =124)+8=56

x, = f(x;) =12(56) + 8 = 680
x; = f(x,) = 12(680) + 8 = 8168

34. f(x) = —9x+1,xp=—6 x; = f(xg) = —9(—6) + 1 = 55

x, = f(x;) = —9(55) + 1 = —494
X3 = f(x,) = —9(—494) + 1 = 4447

11




35. f(x) = —6x+3,x5=28 %, = fxo) = —6(8) + 3 = =45
x, = f(x;) = —6(—45) + 3 =273
x3 = f(x,) = —6(273) + 3 = —1635

36. f(x) =8x+3,x=—4 x = f(x,) =8(—4) +3 =-29
x, = f(x;) = 8(—29) + 3 = -229
x3 = f(x,) =8(—229) + 3 = —1829

37 f(x) = —3x2+9, Xg=2 x; = fxp) = _3(2)2 +9=-3
x, = f(x) = —3(-3)?+9 = —18
x3 = f(x,) = —3(—18)2 +9 = -963

38. f(x) - 43:?2 + 5, Xp — —2 X, = f(xO) — 4(_2)2 +5=21
x, = f(x;) =4(21)*+5=1769
X3 = f(x,) = 4(1769)% + 5 = 12517449

39. f(x) =2x* —5x+ 1, x=6
%, = f(xg) = 2(6)% — 5(6) + 1 = 43
%, = f(x;) = 2(43)2 — 5(43) + 1 = 3484
X3 = f(x,) = 2(3484)% — 5(3484) + 1 = 24259093

40. f(x) = —0.25x2+x+6,xg=8
x; = f(xy) = —0.25(8)>+(8) + 6 = =2
x, = f(x;) = —0.25(-2)*+ (-2)+ 6 =3
x3 = f(x,) = —0.25(3)* 4+ (3) + 6 = 6.75

12




M. f)=2+2x+3,x=>

x5 = f(x,) = (29.5625)2 + 2(29.5625) + 3 = 936.0664

42. f(x}=2x2+x+1,x[.=—%

x; = f(xo) =2(—-05)>+ (=05 +1=1
X, =f(x) =(1D*+2(1)+3=4
x3 = f(x,) = (4)*+2(4) +3 =37

Part(2)-10

Identify and graph classical curves

Ll ghitally A IS obizmiall das

11

Identify the type of curve given by each equation. Then use symmetry, zeros, and
maximum r-values to graph the function.

26. ?':%CDSS = 27. r=46+1;0>0
Circle 1R Spirals of
Tk Archimedes
28. r=2sin 46 m? x 29 r=6+ 6 cos @
Rose = x
/ 5 Cardioid
© \ , 0
_Ij_r__ . Nx
6 X 6
4= 5%
3 = 3
2




30. 1% =4 cos 26 ﬂ' %

3N r=5684+2;0>0

2%
2

.-~
—

Lemniscate Spirals of
Archimedes
32. r=3—2sin6 33. 12 =9sin 26
Limagon Lemniscate v X i
T....,'. l i T

in sx r?=9sin26} ®
6 6 AP 7 ‘ 6
© - ‘ 0
n

12

Convert between polar and rectangular equations

A5)801g dxdaidll Y alaall (g Jrgoull

Write each equation in rectangular form, and then identify its graph. Support your answer by
graphing the polar form of the equation | sing =2 ||coso =" || tano=2 | | +=x? +y2
r r X
36. r=3sin#6 w 3 *
3.0\ 3
r=3sin0 sx ST &
y 8 FNOHXK ¢
r.r=3—.r : ey Uy, G
r Circle R e
2 _3 | L AYE0 152-3.4 5
r=23y \ _Jr=3sin 0K\ L /
2 2 _ I\ X7 T\ 1w
x% +y? =3y 6l L
2 2 an 5%
x“+y“—3y=0 3 3= 3
2

14




x2+y*—4x=0

3. 0=—=
o /4
3
T
tan 6 = tan(-3) Line
tan @ = —/3
x.X = —v3.x
X
y = —\/§x
38. r=10
r=10
r? =100
2492 - 100 Circle
39. = 4 COs H
r=4cos0
x
rz = 4x
x% +y* = 4x

15




40.

tan =4

L3
3
tanf = 4 X =
2 ) \\ 6
y _ 9,96\
P Line 27T
52345 0
x.—=4x XA 11
* X 76
y =4x i%
41. r=8cscH csc(8) = r ®
sin(0) y 1 ? X
r=8cscH 3 T3
se X ST TEX =
1 r 1 § Ao SR
Zr=8-.- 111 e B
r X r - [T )
= ] @ -
8 Line | L0 254-6.810 9
1 = — ‘\ X _,"lnl‘ ) ‘n‘(\ s ,"‘
In~ ? ,// ,"' pv nn
8 6 g / .". 4! \\. 6
x.1=;.x x=8 i ; Y \Sﬂ
3 = 3
2

Circle

16




43. cotd = -7 1 X
c0t(9)=m = —
cotd = -7 y
X
—=_7
y
1x 71 Line
x'y  x
1~ —7
s
1
_—7. =—7.y— y:_—7x
_ 3w
44, 0= 1
3
tanOztan(T)
tan 0 = —1
y Line
X.—=—-Xx
X
y=—-x
45, r==sec# B r
r Sec(a)_cos(ﬂ) X
r=-—
X
1 r1 Line
-\ r=—-—.—
r X T
1
x.1=—.x x=1
X

17




Convert complex numbers from rectangular to polar form and vice versa

Sl a9l J) A3 Byguall 10 dxSyall SAsH g3

13

b
9=tan‘1(a)+n ifa<o0

Express each complex number in polar form.

b
_ 1.2
r=+a? + b? 0 = tan (a) Z=1rcosO + irsiné

10. 4 + 44

r=vaZ+b%=/(4)2+ (4)2 =42

0 = tan™1 (é) = tan™1 (é) _T
B a 4] 4

T /1 T T
z=4\/§cosz+i4\/§sinz OR z=4\/E(cosZ+lst)

N —2+i
r=vaZz+b%=./(-2)2+(1)2=+5

b 1
0 = tan™1 (E) + 1 = tan™1 (_—2> +1mT=2.68

z =5 c0s2.68 + i V5sin2.68 OR z =+/5 (cos2.68 +isin2.68)

12. 4—2i
r=m=J(4)2+(—ﬁ)2=3ﬁ

b —/2
0 = tan™1 (—) = tan™1 (T) = —0.34

a

z = 3V2 cos(—0.34) + i 3V2sin(—0.34) OR z = 3v2 (cos — 0.34 + i sin — 0.34)

13. 2—2i Note: you can add 360° or
27t if theta was negative

r=vVaZ+b% =,/(2)%+ (-2)% = 2V2

0 =tan 1 (2> = tan~1 (_—2> + 2 = n
N al 2 4

04 7T T 04
z=2V2 cos—-+1i ZﬁsinT OR z=+5 (cos—-+isin— )

18




14. 4+ 5i

r =va% + b% =/(4)2 + (5)2 = V41

1 b 1 5
0 = tan (—) = tan (—) =0.90
a 4

Z = V41 c050.90 + i V41sin0.90 OR z = /41 (c0s0.90 + i sin0.90)

15. —2 + 4i

r=+va%Z+b?%=,/(-2)2+ (4)2 =25

b 4
0 = tan™1 (5) + 1 = tan™1 (—2) +mT=2.03

z=2V5c0s2.03 + i 2V/5sin2.03 QR z = 2V5 (c0s2.03 + i sin2.03)

16. —1 —\/3i
r=va*+b? =\/(—1)2 +(-V3)? =2

o (b (V3 am
0 = tan <—>+n=tan — )+ T =—
a -1 3

T . . 4n 4T | | 4m

z= Zcos? + i Zsm? OR zZ = 2(cos?+ lsm?)

17. 3+ 3i

r=+vaZ+b%2=,/(3)2+(3)2=3V2

0 = tan™1 <é> = tan™1 (§> _T
B a 3/ 4

(4 (4 T [, T
z=3\/§cosz+i3\/§sinz OR z=3\/§(cosz+lsmz)

19




Investigate several different types of sequences

Olall s Ailizes fleil Be BLASEL

14

Determine whether each sequence is convergent or divergent.

» Ifa sequence has a limit such that the terms approach a unique number, then it is
said to converge.

 If not, the sequence is said to diverge.

8. a,=4,150,_1,n=2 |20 a,=-n’=8n+106 |19, q,==2
Divergent Divergent Convergent
3
1. ay=—64,7a, ,n=2 |22 ay=1a,=4—a,_4, |23 a,=n>—73n+1
n=2
Convergent _ Divergent
Divergent
2 _Sn+6 5n
24_ n” — % 26. ﬁ‘” ~d H 2?.. ﬂ'” =? + ].
Divergent Convergent Convergent
a,_1+3
25. 0, =9, a,=——F—,n=2 Convergent

Find sums of arithmetic series

usluacnel! Yduaitel] poloea slow]

15

Find the sum of each arithmetic series. o <a1 + an>
n=n|——

2
16
57. » (4k—2) nmn=16-1+1=16 a; =4(1)-2=2
k=1
a, =4(16) — 2 = 62
a, +a, 2+ 62
Sn=n <T>= 16<T>=512 5162512

20




13

58. 5 @k+1) M=13-4+1=10  a=4@)+1=17

k=4 an:4(13)+1=53

a; +a, 17 + 53
Snzn( )=10( )=350 S10 = 350
2 2

16
59. >, (2k+6) n=16-5+1=12 a;=2(5)+6=16

k=5

a, =2(16) + 6 = 38

a, +a, 16 + 38
Sn=n( > )=12( > ):324 Si12 =324

12
60. » (—3k+2) n=12-0+1=13 a;=-3(0)+2=2
k=10
a,=-3(12) +2 = —-34

a; +a 2+ (—34
Sn=n< ! ”)=13(¥)=—202 S13 = —202

16 Find the nth term and geometric means of geometric sequences

Gl OWal (3l Jassglls 3 gl doxdl Sl

Find the geometric means of each sequence. | @, = alr"‘1
— n—1 5-1 1
a, = aqr — 10 = 8107 e T=i§

1., 1

a, = 810(3)*"" = 270 a; = 810(~)*™! = 270
154 1

az = 810(3)" " =90 a; = 810(— 5)3-1 =90
144 1

a, = 810(37)" " =30 a, = 810(— 5)4-1 =-30

21




36. 640,2,2,2,25 n=5

a,=a;r*1
a, = 640(0.25)*"1 =160

as; = 640(0.25)3°1 =40
a, = 640(0.25)*1 =10

— 2.5 = 6407r°"] c—p

a; = 640 a,=2.5

r =+0.25

a, = 640(—0.25)*"1 = -160
a; = 640(—0.25)3"1 =40
a, = 640(—0.25)*1=-10

7 56 n=>5 7 56
37. 2;1;1}1}31 al:E an:8—1
56 7
— n-1 2 _f.5-1 2
=@l == T r=ij
7 2 7 7 2 7
___2—1=_ — _2—1=__
@ =35G 3 a2 =7(=3) 3
7 2 14 7 2 14
=__3—1=_ ____3—1=_
a3 =53 9 a3 =5(=3) 9
7 2 28 7 2 28
a, =5 =2 ay=-(-)*1=-—
23 27 2% 3 27
729 324 n=5 729 324
38 64!LlIL 9 a1=ﬁ an—T
. 324 729 4
a,=a;r"! ——p — 5-1 _ .t
n 1 9 64 r — 1'—_3
729 4, 243 729 4, 243
%=1 3 16 @ =61 3 16
g, = 2221 B g, =22 s 81
64 '3 4 37 64 ° 3 4
729 4 729 4
4—1 _
= (= =27 _ BV =
Q= "ea (3) 4= "e4 3) 27

22




39. Find two geometric means between 3 and 375.

n=4 a, =3 a, =375
r=>5

"l 375 = 3% —

a, =3(5)%1=15

a; = 3(5)31 =175

40. Find two geometric means between 16 and —2.
n=4 a; =16 a, = —2

a,=a;7"! — —2=16r*1 —> 1r=-0.5
a, = 16(—0.5)>"1=-8
a; = 16(—0.5)3"1 =4

Find sums of geometric series
Aatigl! Cabiaiall aslons Sl

17

Find a, for each geometric series described. a; —art a; —a,r

= — S —
Sn 1—r " 1-r

51. S, = —2912,r=3,n=6

a; —ar" a; —a,(3)°
S =————— —) 2012 =
S et 1-(3)
a;(1—(3)° —728a
—_—  —2912 = 11~ 3)7) —_— -2012=—"""1
1-(3) —2

— —2912 =364a; =—» a;= -8

23




52. S, = —10,922, r=4,n=7

a,; — a;r" a; —aq,(4)’
Sp = —> 10922 =
oA 1-(4®
a;(1 - (4)7 —16383a
—_— —10922 = 1(1= ()7 - ~10922 = 1
1-(4) —3
—> —10922 = 5461la; —> a; = —2

53. S, = 1330, a, = 486, r = >

2
3
a, — a,r a, — (486)(3)
Sp=———" ——1330=
1—-r 3
1-G)
— 729
—» 1330=21 — —» 1330(—0.5) = a, — 729
— —665 =a; — 729 =—p —665+ 729 =a; ——> a; = -2
54. 5, = 4118,0, =128, r =%
a; — (128)(3)
a,; —a,r 1~ )
Sp=——1 —— 4118 = 3
o 1- )
3
256
418= 2~ 3 5 411808 = a0, - 226
T G =om—5
3
4118 256 4118 256
= =aq — — =0 — a1=14‘58

3 3+3
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5. 0, =1024,r=8,n=5

ap = a7 e—p 1024 = a,;8°"1 —> q, = 0.25

56. a0, =1875,r=5,n=7

A, = 41" —p 1875 = a5 l—p a; = T

3

Find sums of infinite geometric series

18

AW Aeawkigh kol psalzes Slav]

Find the sum of each infinite series, if it exists.

g = aq « If r| < 1, the series has sum
1-r e If|r] > 1, the series has no sum
22. 18 +21.6 + 25.92 + ... 23. —3—42—588 — ...
_2Le s 2 41
r="g ~ 122 r=g -l4z
NO Sum exists No sum exists
1 1 1
R S T 12 6 3
24'2+6+13+'" 25.?+g+§+...
1 1 1
) 6 12 1
——e—==<1 _ 2. _
Sum exists sSum exists
1 aq 12 aq
a, = — S = = — =
175 1—r 1775 S=E1-+
1 3 E 24
S:LZ— S = 5 —
1-1 4 1_1 5
3 2
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26. 21+14+%+...
_14- 2<1
21 3

Sum exists

r

27. 32 + 40 + 50 + ...

= =1.25>1
32 B

r

No sum exists

19

Recognize and use special sequences

lgaldeiuly Lol Szl e Chyazll

Write a recursive formula for each sequence.

Arithmetic:a,, = a,_, + d

Geometric: a, =ra,_,

5. 3,8,18, 38,78, ...
Not Arithmetic or Geometric

23)+2=8
2(8) +2 =18
2(18) + 2 = 38

a, =20,_1+2
A recursive formula for the sequence is
a, =2a,_1+2,a; =3

6. 5, 14, 41, 122, 365, ...
Not Arithmetic or Geometric

3(5)—-1=14
3(14) — 1 = 41

3(41) — 1 =122
a, =3a,_.1—1
A recursive formula for the sequence is
a, =3a,.1—1,a;, =5

24. 16,10, 7, 5.5, 4.75, ...
Not Arithmetic or Geometric

0.5(16) + 2 = 10
0.5(10)+2 =7

0.5(7)+2=5.5
a, =05a,_1+2
A recursive formula for the sequence is
a, =05a,_1+2,a, =16

25. 32,12,7 5.75, ...
Not Arithmetic or Geometric

0.25(32) +4 =12

0.25(12)+4=7

0.25(7) +4 =5.75
a, =2a,_1+2

A recursive formula for the sequence is
a, =0.25a,_1+4,a, =32

26




26. 4,15, 224, 50,175, ...
Not Arithmetic or Geometric
(4)?-1=15
(15)%2 — 1 =224
(224)% — 1 =50175
an = (an-1)* —1

A recursive formula for the sequence is
— 2 —
An = (an—l) —1,a, =4

27. 1,2,9,730, ...

Not Arithmetic or Geometric
(D3+1=2
(2)*+1=9
(9)% +1 =730

an = (an—1)3 +1
A recursive formula for the sequence is
an = (ap-1)°>+1,a; =1

28. 9, 33,129, 513, ...
Not Arithmetic or Geometric
4(9) —3 =33
4(33) —3 =129
4(129) — 3 = 513
a, =4a,_1—3

A recursive formula for the sequence is
a, =4a,_1—3,a, =9

29. 480, 128, 40, 18, ...

Not Arithmetic or Geometric
0.25(480) + 8 = 128

0.25(128) + 8 = 40
0.25(40) + 8 =18
a, =0.25a,,_; +8

A recursive formula for the sequence is
a, = 0.25a,,_; + 8, a; =480

30. 393, 132, 45, 16, ... _
Not Arithmetic or Geometric

1
5(393) +1=132

1
. an =§an_1+1
§(45)+ 1=16

A recursive formula for the sequence is

a, =-an,_,+1,a, =393

T3

31. 68, 104, 176, 320, ...
Not Arithmetic or Geometric
2(68) —32 =104
2(104) —32 =176
2(176) — 32 =320
a, =2a,_4— 32

A recursive formula for the sequence is
a, =2a,_1—32,a, =68
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Use the Binomial Theorem to expand powers of binomials

Ol Cilgd gl SlSET) (padzdl il daylas plused

20

Find the indicated term of each expression.

If n2is a natural number, then (@ + b)" =

2Coa™® + ,,Cia* b+ ,,C,a" ~2b2 + - + ,,C,, a®b"

76543210

23. third term of (x + 22@
3vl>24\¥}72a5b2 01(2/34567

21(x)°(22)? - 21x°4z% - 84x°z?

24. fourth term of (y — 3x)° 654(31210

0123456
¢Cza°b?

20(¥)3(—=3x)3 - 20y3(=27)z% » —540y°22

25. seventh term of (2a — 2b)® 876543210

012345/6|7 8
gCea’b®

28(2a)?(2b)® - 28(4)a?(64)b® —» 7168a?b°®

26. sixth term of (4x + 5y)° 6543210

0123456
(Csa'b®

6(4x)1(5y)° = 6(4x)(3125)y° — 75000xy°

28




27. fifth term of (x — 4)° 9876543210

0123456789
oC,a°b*

126x°(—4)* > 126x°(256) — 32256x°

28. fourth term of (¢ + 6)® 876/543210

LCaaSh? 012345678

56(c)5(6)3 - 56¢5(216) — 12096¢°

Part (3) - 3

Find products, quotients, powers, and roots of complex numbers in polar form
dudadll 83l § y9danll Lguunly lgiond il AuSyall SNUeH Capo 30 Slon]
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Find each product or quotient, and express it in rectangular form.

Product Formula 2,2, = ryry[cos(@, + 6 ,) +isin(@,+ 6 ,)]

Z r
Quotient Formula % = r—; [cos(@4— 0 ,) + isin(@,— O,)], where z, and r, # 0

26. 6(1:::-5 % + i sin %] . 4(::03 % + 1 sin %) Product

(6)4) [COS (g + %) + isin(g + %)]
24 [cos (%Tn) i isin(%Tn)]

——+i=)

V2 2
2|5+ )]

Rectangular form:  —12+/2 + 12v/2i
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27. 5(cos 135° + isin 135°) » 2 (cos 45° + i sin 45°)  Product

(5)(2)[cos(135° + 45°) + isin(135° + 45°)]
10[cos(180°) + isin(180°)]
10[—1 + i0)]

Rectangular form: —10

28. 3({05 ETTE + i sin 3%) = %{cos T + 1 sin ) Quotien

3 [ (Bn )+' . 3m ]
05 oS\ = — T lsm(4 )

6 [cos (— %) + isin(— %)]

V2 V2
6[7—17)]

Rectangular form: 3v2 — 3v/2i

29. 2(cos 90" + i sin 90°) « 2(cos 270" + i sin 270") Product

(2)(2)[cos(90° + 270°) + isin(90° + 270°)]
4[cos(360°) + isin(360°)]
A1 + i0)]

Rectangular form: 4
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30. 3({‘05 % + i sin %) + 4({05 ETTE + i sin ETGT] Quotien

3[ (n 2n)+__ T Zn]
zlcoslg 3 lSlTl(6 3)

% [cos (— g) + isin(— g)]

3
2 [0 — )]
Rectangular form: 5.
4
9 . . 9 . 3 . .3 ;
31. 4(c05 Tﬂ + 1 sin Tﬂ] = 2((:05 Tﬂ + 1 sin Tﬂ) Quotien

Or 371

[ (TT[ — 7” + lsm(— - —)

)
2[eos () + ssinC)

4

2|-

Rectangular form:  —/2 +/2i

>
+

)
2

Licos 60° + i sin 60°) « 6(cos 150° + i sin 150°) Product

32.

(0.5)(6)[cos(60° + 150°) + isin(60° + 150°)]

3[c0s(210°) + isin(210°)]

, V3 1
2 P
3v3 3.

Rectangular form: 5 5t
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3w\ . T . . TC ;
ST 219 S s 4+ isin ™ Quotien
33. 6({0% 1 + 1 sin 4] 2((:05 2 1 5in 4)

6[ <3n n)+” 3m w
Z|cos\ 7~ 2 lsm(4 4)

3 [cos (2) + isin(= )]

3[0 + )]

Rectangular form: 3i

34. 5(cos 180° + i sin 180°) « 2(cos 135° + i sin 135°)  Product
(5)(2)[cos(180° + 135°) + isin(180° + 135°)]
10[cos(315°) + isin(315°)]
10 [— —+ l—

Rectangular form: —5+/2 + 5+/2i

e T 4o T e T Quotien
35. 2(c05 3 + 1 sin 3) : 3(c05 3 + 1 5in 6)

O?'S [cos (g — g) + isin(g - g)

é[cos (6) + isin(= )]

1[vV3 1,
iz +29)
1

Rectangular form: /3

2 T12t
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Recognize and use special sequences

(galiseinsly ol Ozl e Lyadll

FINANCIAL LITERACY Nasser had AED 15,000 in credit card debt when he graduated
from college. The balance increased by 2% each month due to interest (murabaha), and Nasser
could only make payments of AED 400 per month. Write a recursive formula for the balance
of his account each month. Then determine the balance after five months.

a, =

a, = 1.02a, — 400

initial balance + balance times 2% — monthly payment
aq + (a1 X 0. 02) — 400

a, =1.02a, _ 1 — 400

a, = (15,000 x 1.02) — 400 or 14,900

a3 = (14,900 x 1.02) — 400 or 14,798
o, —=14793| a4 = (14,798 x 1.02) — 400 or 14,693.96

0, = 14.693.96| a5 = (14,693.96 X 1.02) — 400 or 14,587.84
0. = 14,587.84| ag = (14,587.84 X 1.02) — 400 or 14,479.60

The formulais a, = 1.02a,_, — 400, a; = 15,000

Write a recursive formula fora AED 10,000 debt, at 2.5% interest (murabaha) per month, with
a AED 600 monthly payment. Then find the first five balances.

a, =

a, = 1.025a; — 600

initial balance + balance times 2.5% — monthly payment
a, + (aq X 0.025) — 600

a, = 1.025a,_; — 600

a; =10,000 a, = 1.025(10,000) — 600 = 9650

a, = 9650 a; = 1.025(9650) — 600 = 9291.25

a; =9291.25 a, = 1.025(9291.25) — 600 = 8923.53

a, =8923.53 a; = 1.025(8923.53) — 600 = 8546.62

The formulais a, = 1.025a,,_; — 600, a; = 10,000
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FINANCING Faris financed a AED 1,500 rowing machine to help him train for the college

rowing team. He could only make a AED 100 payment each month, and his bill increased by
1% due to interest (murabaha) at the end of each month.

a. Write a recursive formula for the balance owed at the end of each month.

initial balance + balance times 1% — monthly payment
a, = aq + (a1 X 001) — 100

a; = 1.01a, — 100 The formulais a, = 1.01a,_; — 100, a; = 1500

b. Find the balance owed after the first four months.

a, = 1.01a,_, — 100

a, = 1.01(1500) — 100 = 1415

a; = 1.01(1415) — 100 = 1329.15

a, = 1.01(1329.15) — 100 = 1242.4415

a; = 1.01(1242.4415) — 100 = 1154.865915

c. How much interest (murabaha) has accumulated after the first six months?

a; = 1.01(1154.865915) — 100 = 1066.414574

Interest

= (1500 X 0.01) + (1415 X 0.01) + (1329.15 x 0.01) + (1242.4415 X 0.01)
+ (1154.865915 X 0.01) + (1066.414574 x 0.01) = 77.1
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FINANCIAL LITERACY Mr. Adnan and his company deposit AED 20,000 into his

retirement account at the end of each year. The account earns 8% interest (murabaha) before
each deposit.

a. Write a recursive formula for the balance in the account at the end of each year.

initial balance + balance times 1% + monthly payment

a, = aq + (a1 X 008) + 20000

a, = 1.08a; + 20000 Theformulais a, = 1.08a,_; + 20000, a; = 20000

b. Determine how much is in the account at the end of each of the first 8 years.

a, = 1.08a,_, + 20000

2, = 20,000 @; = 1.08(20000) + 20000 = 41600

a, =41600 a; = 1.08(41600) + 20000 = 64928

a; = 64928 a, = 1.08(64928) + 20000 = 90122.24
a, =90122.24

a; = 1.08(90122.24) + 20000 = 117332.02
as =90122.24 ag =

1.08(117332.02) + 20000 = 146718.58

7, —146718.58| a; = 1.08(146718.58) + 20000 = 178456.07

a, =178456.07 ag = 1.08(178456.07) + 20000 = 212732.56

23 Use the Binomial Theorem to expand powers of binomials

Ol lgd (pusal GLSER) Cpakmed i Ayl gl

Expand each binomial.

1. (c+d)°

5 _ 5 4 3 72 243 4 5
(c+d)” =Cyc>+.C c*d+,C,c7d +.C5c d +SC4cd +5C5d

= ¢+ 5¢*d + 10c3d? + 10c%d3® + 5 cd* + d°
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2. (g+ h)’
(g+h)7’ =_C,g9"+,Cg°h+,C, g°h* +, C;g*h®* +,C, g*h* +,C5 g*h® + C gh® +C,h’

=g’ + 79°h + 21 g°h* + 35g*h® + 35 g°h* + 21 g?h> + 7gh® + K’

3. (x —4)°
(x —4)° =(C gx® +¢ Cx°(—4) +4 Cx* (0% +_ C,x3 (=4 +, C,x*(—D* +¢ Cox(—4)° +¢ Co (—4)°
= x%+4 6x°(—4) + 15x*(—4)? + 20x3(—4)3 + 15x2(—4)* + 6x(—4)° + (—4)°

= x®— 24x° + 240x* — 1280x3 + 3840x2% — 6144x + 4096

4. (2y — z)°
(2y = 2)° =5Co(2y)° +5C,2y)*(—2) +5C,(2¥)*(=2)* +5C32)*(=2)* +5C, 2Y) (—2)* +5C5(—2)°

= 32y° + 5(16)y*(—2z) + 10(8)y3z% + 10(4)y?(—2)3 + 5 (2)yz* + (—2)°

= 32y° — 80y*z + 80y32z2 — 40y?z3 + 10yz*—2z°

5. (x + 3)°
(x +3)° =, Cox° + € x*(3) +5C,x°(3) +5C3x*(3)° ¢ £ x(B)* ¢ £ (3)°

= x° + 5x*(3) + 10x3(3)% + 10x2(3)3 + 5x(3)* + (3)°

= x° 4+ 15x* 4+ 90x3 + 270x2% + 405x + 243

6. (y — 4z)*
(v —42)* =,Coy* +,C,y*(—42) +,C,y*(—42)* +,C,y(—42)> + ,C, (—42)*

=y* 4+ 4y3(—4)z + 6y*(16)z* + 4y(—64)z> + (256)z*

= y* —16y3z + 96y%z% — 256yz3 + 256z*
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15. (2 — b)®
(@ —b)0 =4Co a® +,C,a5(=b) +¢C, a*(—b) + C, a*(=b)® +,C, a?(=b)* +,C_ a(~b)® +_ C, (=b)°
= a®+ 6a°(—b) + 15a*(—b)? + 20a*(—b)*® + 15a*(—b)* + 6a(—b)*> + (—b)°

= a® — 6a°b + 15a*bh? — 20a3b® + 15ab* — 6ab® + b®

16. (c — d)7
(c—d) =,Cyc” +,C,c(—d) +,C, S(=d)+,C3c*(—d)P +,C,B(—d)* +,C5c*(—d)° +,Cq c(—d)° +, C,(—d)’
= ¢7 + 7¢5(—d) + 21¢5(—d)? + 35¢*(—d)? + 35¢3 (—d)* + 21c2 (—d)® + 7c(—d)® + (—d)’

=c’ —7c®d + 21c°d? — 35¢*d® + 35c3d* — 21c3d® + 7¢d® — d”

17. (x + 6)°
(x +6)° =,Cyx® +,C,x°(6) +, C,x*(6)* +,C,x%(6)° +,C x*(6)* +¢ Cox(6)° +4C,(6)°
= x°%+ 6x°(6) + 15x*(6)% + 20x3(6)3 + 15x2(6)* + 6x(6)° + (6)°

= x® +36x° + 540x* + 4320x3 + 19440x? + 46656x + 46656

18. (y — 5)7
7 =5) =,Coy" +,Cy°(=5) +7,C,¥°(=5)* +7C3 ¥y (=5)° +7C4 y*(=5)* +7C5sy*(=5)° +,C ¥(—5)° +,C,(=5)’
=y7 + 7y°®(=5) + 21y°(=5)% + 35y*(—5)3 + 35y3(=5)* + 21y23(=5)° + 7y(=5)® + (—5)’

= y7 — 35y° + 525y5 — 4375y* + 21875y3 — 65625y2 + 109375y — 78125

19. (2a + 4b)*
(2a + 4b)* =,C,(2a)* +,C,(2a)3(4b) + ,C,(2a)*(4b)? + ,C,(2a)(4b)? + ,C ,(4b)*

= (16)a* + 4(8)a(4)b + 6(4)a*(16)b? + 4(2)a(64)b3 + (256)b*

= 16a* + 128a3b + 384a*b? + 512ab? + 256b*
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20. (3a — 4b)°

(3a — 4b)5 = C, (3a)° + 5 C; (3a)*(—4b) + 5C; (3a)* (—4b)? + 5C; (3a)(—4b)® + 5C, (3a)(—4b)* + (C, (—4b)®
= (243)a’ + 5(81)a*(—4)b + 10(27)a3(16)b? + 10(9)a?(—64)b® + 5(3)a(256)b* + (—1024)b5

= 243a° — 1620a*b + 4320a3b? — 5760a°b3 + 3840ab*—1024b°

A learning outcome from the Sow
24
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- A learning outcome from the SowW
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