Kame: ([C\\YQ U Date: \\\m/,7/0'
’EV\V“’O\’* (V\’\>C\ Section 2.1 Arithmetic Sequences and Series
1*LG_gy,en each arithmetic sequence, find the value of the missipg term:
a) 4710, 16, 22, ...t b) 24, 12, 0, 12, ....4,
+ = 441G9x e TR BRI
- e
@// “m//,
4“’Z14’7'4“7/—6 22 47 25 53
)—- —, T, T, ey d —, —, —, —, ... g
5° . 575 36 3 76
:.L{i W V4 - A g
Jm 5&« zmt ﬁ/ﬁ fo= 277
-e-ST L Sy it g e
e) a=—4, d=5, .1, f) 22+, 4G94 2,0, AX-2XE DT g
Jm__v,{,@,g sz T Srat-dyx= xtz =2
:@ =T+ 5%¢
_ // 7’&%7
2. Giveneacharithmetic sequence, find out how many terms there are and the sum of the sequence. Show all
v your work and steps for each question: 2.5 n
a) 5,9, 13,.... 209 o 24 | b) =210, —207.5, —205,.....45
45 IS - 12
209+ g%(n«l)“r 5= (j—g do=2l0+(N-)TS @S“Z‘b oo
2ol - .an-4 7255=. 2.5n- 7. 2
205 = 4 - Gept 25752 250
h=%7 nzlpd
: Number of terms: . Sum VS’@}/QI'L‘S
Number of terms; S ¢ sum: Sk 05 “
217 11 29 1 4 2 -8 -126
=, =, —,e — d) =, —, —eee —— e
26 677 2 5157 15 5 4 Wb~ A
29 L g4 % 28) Tl g Lo e
=z ?,*'@"UTO. b ﬂg-v - (i\ \)(’A’Q ' L4
% L o — - NS
8] =2+ 4n-4 Jb i(»& “y8 s e (et et :
B8 4n wgsnoton A \
- <400 =—lon e
UL Number of terms: A m: _UgY
Number of terms: "/ {- Sum: L(f; g | 3. A7)\ ‘ .
e) x~@—2&x—1 ...... 353x+2 Nl 2| f) 7—x*, x+7, 2x* —1,..... 6x° +47 ><+7~—7k+><%z§j——t—-x«‘l§'
b A - 2 5 - ac Q =XVHB
~5 3 - 117 SRS o3 \' - ® o 0 a0
S Qo= 2the) 2 S]] -G alepe
7= _.4-3'10\(\)6 (g{,»\'\ | \) 3 it qﬁ Zoln-l)  XedorL
) - 7 L AL
(71 =3+bn- b = 26471 PN AL B
b= | - o, g
NTAY : o NumbBer of terms: (fg ,’% Sum: ;33 Tt
Numbk} 5f terms: &) Sum: 2(9 ] l e 1\ S
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3. Whatis the arithmetic mean of 5,%{9,@ and 217 s
a)3 b) 5 c)9 o9 d) 10 e) 18

4. What s the seventh term of an arithmetic sequence with afirst term of nine and a common difference of

twelve? q,k -\ ) \L

=G4z |
) oo o
'J' ¢ 5 m
5. If the first four teTms 4an arithmetic sequence are a@a, b,and a—6—b forsome numbers a and b,
lue of the 100™ term is -\ L % -4, 2etazb \hpf\\O\’«\Q -b-b
a) (-100 b) -300 c) 150 d) -150 e) 100 20 =Y - b

- \7 o
U\vg. b= 5.

6. Let T be the nthterm of asequence, where “n” is a natural number. Which of the following is/are
arithmetic sequences? \/

Th= ot D) d

7. Inanarith eﬂQiquence, the 3" term is “x” and the 5% term is “y”. Which expression is the first term?

7

iy 7 =30 X i) T, =)<

) 2x—y i) 2x+y i) 2y —x v) 2y+x
SERI = A\ £
'/.\'—4\/’4 .
XA _ 4 - I ) +1-25

- X1

N

8. Consider the following arithmetic sequence, which term is the first positive term? —1(})14.75, -13.5...

Aby(n-D1s =0 ;
—16 -%%z&w A=A (738 Y\ﬁ@ 7
sn = 148 /

9. the nterm of an arithmetic sequence is given by the formula 7, =3n—1. What is the sum of the first “n”

terms of this series? e Kh’Dﬂ = on—\ f, 3
i) ?(2;1—_*_1) i) n (27’1 _1) » ) n (3n - 1) Qfﬁ_.__wmi;b_

2. . 2 4 W
. . ) A B \5 N
i CAdn- 3= e ) Ll

- - ¢ S . Zz
10. An increasing sequence is formed so that the difference between: 5r$secuﬁ\‘/e termsis m can iant. If the first

four terms of this sequence are x, y, 3x+y,and x+2y+2,then§§1§:1qjue of y—xis
Vo a) 2 b)3 g4  d)5 " )6
T P (e S\ S At —
=3 xtX 2 = KB = ’W
. v =77 - M- A Iy
V- N S J{
1. Four numbersare in an arithmietic sequence andtheirsum 'is 82. The 4th termis greaterthan the 2" term by
how much? u(, -t N D _\
O+ b0 gy Zd”“ﬁv/
IR \ Az lo - -
g B N S
; d="]
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12, Ina sequence of positive number, each term after the first two terms is the sum of all the previous terms. If
the first term is @, the second termis 2, and the sixth term is 56, then the value of 4 is
a) 1 b) 2 c)3 d) 4

Oz O 204y 40U M
o+b=56

G =40
. o mazg% :
13. The sum of the arithmetic series (-300)+(-257)+ ;,Z‘QAA{.\.+306+309 is
a) 309 b) 927 ¢) 615 d) 918 e) 18

3= =300 1 (pA)3 /_.(:%Eﬁﬁ”_ii.___v ) &
boq = 3n-3 | "

(12 = = TrloL
\l’\\‘f”//OL(T ;ﬁtg

14. What is the sum of all the}i(gtegers between 1and 300 which are divisible by 7?
T o 244 ( 44z
I\/ 7_{ Zﬁ‘ﬂ(\) /L
2%z )] '

294="Tn-
he 47 il
15. A nine term arithmetic sequence a,,a,,...,a,,4a, satisfies a, + ~17 and a, +a, =1. Whatis the sum
of the terms of the sequence? &, A, Q. Gy a O Qv aﬁ 9 Ut Oq = 205 ou =
3 \f/ I ';C.-& S et 2&3 _,{(:( -
A501= Qg G =| | . "
(&t Otg=—11 Qs-Cs = { D) «41(0144615/ th< o 2(s
7 N . -

H o

= 4. AH)» .

16. The arithmetic sequence a, a+c§ a+2d, a+3d,. a+(n—- Was the following properties:
e Whenthefirst, third, andfifth, and so on terms are added up to and including the last term, the sum

is 320. r‘ /1
e Whenthe f:rlst fourth se‘véelilth and so on, terms are added, up to and including the last term, the

sum is 224. e OHU’\/\)a -
e o7z 0
e .

What is the sum of the wholese & ntl = Tao
a)656 b) 640 g@ d) 704 e) 672 AL
fw [CHO (W\)d) 10 \ L= ot a-t(h-1)d )z ’)),dz Tk ‘/79 b ‘/;\4
’(\ (20\—\ '\d«d) [250 m— \) (204 nd-dy = B 217\ = 2ontdo
-' )X =~ ‘?/jb |'\\‘!\\_ - ( GZ

w !~

204hd-d= X = R4
17. Asequence of three real number fo\ryrﬁs -anl'sri‘d\m'etic progression with a first term of 9. If 2 is added to the
second term and 20is added to the third term, the three resulting number form a geometric progression.
s a\f the smallest possible value for the third term of the geometric progression?

b) 4 c) 36 d) 49 e)8l A=\0 mu\L\\')
9 Qud . Gard 29428 \\kd o
| T A 1.5
“‘g;‘ E
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otk bbb

e 5.‘:';2\ < (@) In the series of odd numbers 1+ 3+5 7 9 11+}3+Lii17 19 2123 ... the signs
alternate every three terms, G shown. What is the 1e Tirst 300 terms of the series?

200> bt A7 =L G060

An arithmetic sequence a, a+d, a+2d, ...is a sequence In which successive terms
have a common difference d. For example, 2,5, 8, ... is an arithmetic sequence with
common difference d = 3 because 5 —2 =8 — 5 = 3.

rd

(a) Tz —1, 22+ 2 and 7z + 1 are the first three terms o:f an arithmetic sequence,
2yEL-XA) = /\/—H Tx-1- 4= 4

determine the value of z. X*B S, ‘
{b) For the value of z from ( ) what is the middle term of the a:r:'ﬁfﬁn/le sequence
—1,2c 42, Tx+1,...,727 1= 04K Ot ‘Mr\;j,
94 g 12 To= 4n 7
\[‘\//\\C\' Z -(’U/ ,»,lj

oo

3. /(Q (a) Inan arithmetic sequence with five terms, the sum of the first two terms is 2 and the sum of
the last two terms is —18. What is the third term of this sequence? (An arithmetic sequence
is a sequence in which each term after the first is obtained from the previous term by adding

/\% acon tant. For example, 3, 5,7, 9, 11 is an arithmetic sequence with i!'"ive terms.)
LA l ~QA=C

) V= 0C
(b) Suppose thif a4, b, ¢ ave three consecutive terms in an arithmetic sequence. Prove

that a? — be, b2 — ac, and ¢ — ab are also three consecutlve terms in an arithmetic
sequence. o~ R C ’CA\ A0

(An arithmetic sequence is a sequence in which eaxzi)iotgg 1}{\1'} C/%%’Ogi st is obtained
from the previous term by adding a constant. For example, 3, 5, 7 is an arithmetic

sequence with three terms.) D KOH S b O“C\b
LZ\@L 7/\ < ((/\‘(D)b O=-0 ‘-\vQ\’DD‘

v b =

(a) In an arithmetic sequence, the first term 154{ and the last term is 19. The sum
of all the terms in the sequence is 70. How many terms does the sequence have?

(An arithmetic sequence is a sequence in which cach term after the first is
obtained from the previous term by adding a constant. For example, 3, 5, 7, 9 is
an arithmetic sequence with four terms.)

on =70 T ens

<1t
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Section 2.2 Geometric Sequences

1. Which of the following sequences is geometric.

Indicate YES or NO: If YES, indicate the common

T

ratio:
a)2, 4, 6, 8, 10..... b) 0.25, 0.50, 1.0, 02.0, 04.0
) No ) 025, fos =L
2 -1 1 -1 1 27 9 3 1 1
—, T, T, T, T :,./l- d _— e, =, =, — N\e o .=
)3 \3 6 127 24 \<€/§' (& =, )32 167 87 47 6 \es, & %
— = %
0.75, —-0.75, 0.75, —0.75, 0.75 _ 2 3 4 5
€) . \<€S' \%‘/,\ f) a+b, a+b”, a+b’, a+b”, a+b NO
g 2 @ @ d a h)é d ¢ d
b ot B 0" No a2 a e No
nl d d &
T
2. If the following is a geometric sequence, indicate the number of terms:
6,12, 24, ........ 3072 T3
Y Solg-ri b) 24,12, ......, 5%2' e
- S\ N
T, SR v,
2 I
T 2TEC Ty
03, -3, 3T ~--_-;g,243ﬁ; =) &) 025, 05, . 1024 R=-2
W33= EKLX?/ Y\;\’«lO 8 o= ng@z\)' A3
203 (- h= —9% (g Az
B s 4 . : ) \(\m /
Y 3 b 15
e)i%f ‘7132 44 """" 74249 b3 f) Z%, ab, ... ,“?73- KL@%
SO n=§ ’ 22k M pE A A
Iy~ / \0 o N ) Y
1\“”“(“5) | Y T [l?\,“’,';o&l'; \AXQ#»
2 o2 7 55 40 6 X _ AL
g) 2048, 512, 128, ..., 561?15 L=z h\&@xﬁﬂ& ------- , (x+4) R
7027%%'; 7’04’% (_LV) \7)(/344 T\(:ﬁ% | i yb = 3% - m)/‘“
ZY'\\ _L\.\,,\ h- \ =\ 4[, '™ ! (\w )L:\“ (5% b = Z\(l\i_k,,.)‘( -1 2
etz 1z eV 3 D= lpe3)(x-4)

3. leen the information of a geometric sequence

fmd the mdlcated unknown value:

a) a=-3, S 5t =" b) §,=5,5,=85 r=14[5 R
AN v\‘ﬂs o ar ' o =\
A= QL) B M(HMJ()H\ =15
Ty ) =D
) §,=26,8 =27, r="\L \ 4 32 bbS
. A - z P t =_, =175
oliarayy) =t A% e R ST 7 10 B
O (et =) =2 T P R A R
z : \::\‘l;é W= 2 129 ey i
B L] 114 roa
SR zg,‘ 2 3 7 ﬂ, ez
\i:u_ 2a\= 2L |3
~ S - RCNEY (\
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) a=12, r=2, S, =762, n=? ) t,=3x,t,=2x-1, ¢ =Tx+8 S, =
o= Al %xz/‘rxﬂ“;?lx ok
L 0 I gx-

74‘%\“?\&2 b Ik ANRYE ik v A3

i A A :
(’jﬂj— 2/“5 L . :‘I"ri‘,?““g

g) a= x+2?'3”x,tf~_a‘,czgs_ h) £, =12, £, =k, ;=48 k= 0,
% L A 0 ) 48 2 g !
s

V;—\-BY\—PZ)('H(D }LJ{’O{”’\ ’lﬁ\) (i 1z .
r’f( =% b X”(Péb ”)' \727;\
D i ST r W i

Bacteria grows by d1v1s1on every 20 minutes. One bacterium splits to two in 20 minutes and then it
becomes four another 20 minutes later. If one bacterium is put into a culture at 8:30am and the
culture is covered at 7:00pm, when was the culture have covered? How many bacteria is there at

Tpm?
S

5. Geometric Means between two terms:
a. Determine two geometric
means between 12 and 48.

v | T2xag $24
=224 \

,A)(?)A(

b. Determine two geometric means
between x and y

6. What value of “x” in x, 2x+2, 3x+3will form a geometric sequence?

?, “b” and “c” are in a geometric sequence, which are following are also a geometric sequence?

iii) 3%, 3°, 3¢
O (18 D\YL L
5 %5 5

2Rt ‘,/ /f;’j’()g (P00
sxid - xug\& x
B = '
7. f‘
D — 11) L b;WL ifyc, b, a
S VAR ) 0/
VT </ R=

AR

8. Determine the value of “x” which,makes 3, 3%,3* a geometric sequence?

r5)37)

.,&*‘5( Ll

5 - =%
Y- = s
Ny T
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9. If T,is the value of the nth term, with 7, +7,, =x and T, +7, =y, wh
a equal to zero, which expression is equal to the common ratio?

TR
y X y
T o™

ind “y” are both not

- h Y ; v 9
e et G g N\
o T A x% -
Tone o™ e <M
e O

10. If the first two terms of a geometno sequence are \/— \/— what is the 3™ term?

SO
T/ 3 .22

11. If £, =x+6, t,=2-Tx, and £, =—20x—4 aré“%hgee consecutive terms in a geometric sequence,

determine the value(s) of “x” X:’%"k Q-
(2- 5O (H)E 14 ) 09"
05284 = 20820 Of+lorezd
"8 2% = ¢

4900 ¢

12. If the nlcgsterm of a geometric sequence is given by the formula S = 3(

\ n—1
. What is the common
ratio?

o™

13. In a geometric sequence, f; =-160 and #, =1280, find the value of ¢,.
¢ 1280 = h® bofﬁz*

<—wb:f

el J/
“(O) = (3 |

=L
14. A ball is dropped from a height of 2.0m. After each bounce, it rises to 63% of its previous height.

Write a general equation for the height after each bounce. What height does the ball rach after 5
bounces? % 0.(4

Y N T T Z{o&ﬁ QQQV“
o AN
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15.If ¢, =3x +2band*t7$19e~22~W1tha‘”66’fnmon ratio of »=-3, determine #, and t,.

0[(;\,\4!7; )= 7%@2 A A b= €
DS TR 2 TV S B By 12
WOR= ~4v

o)
16. Determine t of a geometﬁc sequence if #, +#,=-3 and #,+1, =6

t¢ o CKY%*OQYL;:’B O\‘z i @5 z“?\ _
“\’g:@( m 4’/.,% fe LLZ-’llJ“

Lo ()=, %fi-;; \ y

—_
—— ! jo —

17. Given that ¢ =0 and each term afterwards is equal to half of the previous terin plus1.

N

expression for all terms in the sequence in terms of “n” h*‘
o\ Z I 3 o 2 /
& DAZA LY -2 Zn/\ .

T i

0 By mztm Y SR

n
o 2\242‘”4 L
o
» . . b
18.If a, b and c are positive, consecutive terms of a geometric sequence (z‘haz‘ is £= -—] , then how
4+ 2 4 a

would the graph of y = ax” +bx+c look like? Choose your answer and explain why:

a)__A curve that-intersects the x -axis at two distinct points  b) Entirely below the x -axis
c¢) Entirely above the™x x“ams> d) A straight line”: e) Tangent to the x -axis

\DZZ oC

| oSy
AN :\91“%0&, e rooYS
RO TUSA NG o Qoesaty C00sS ¥he X005,

- oS-
19. A Seque’ﬁcegof numbers has 6 as its first term, and every term after the first is defined as follows: If a

. . 1 . .
term, ¢, is even, the next term in the sequence is Et .If aterm, s, is odd, the next termis 3s+1.

Thus, the first four terms in the sequence are 653 5. The 100™ term is
a) 1 b)2 c)3 d) 4 e)6

6 2 10 s b %(4 2\>§:3l Gz \

Eainsit

20. For the previous question, for any value that you pick as the first term, what value will- the last term in
the sequence be? (Challenge: Proof)

(R\\U(Nﬂs Lwd ﬂ(?,\ci“z/\, So Yre \0ST Hom 3 }\
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Sz (R (i

21. Consider sequences of positive real numbers of the form x, 2000, y, ..., in which every term after
the first is 1 less than the product of its two immediate neighbors. For how many different values of

x does the term 2001 appear somewhere in t uence?
a)l b) 2 )3 D)4 more-th
— \ - Sl
Ot =On il Ly, ) teskr )

»‘ﬁ——L = Oz ﬂ/lg‘f L o)

%= 2000,

, O\lf\é/ 7)600/7/’0@{“

1200-Wok-) .
A geometric sequence a, ar,ar?, ... is a sequence in which successive terms have a
common ratio r. For example, the sequence 2, 10,50, ... 13 a geometlic sequence with
10 50 2, a4y
common ratio ¥ = b because 5 = = 0 = b, 4!}4\ %'({) \ 4 7L/1 HI ﬁﬂ @‘/ L

Qe 31 4je § or—5
(¢) fy—1, 2y + 2 and 7y + 1 are the first three terms of a geoﬁ tric sequenc D
determme all possible values of .

(d) For each of the values of y from (c), determine the 6th term of the geometric
sequence y — 1, 2y +2, Ty +1, ...

(b) A geometric sequence has 20 terms. M 3[ S4~ = §ﬁ : 7L7”; ﬁ
The sum of its first two terms is 40. 40 R

The sum of its first three terms is 76. i 28
The sum of its first, four terms is 130, '© 24 2 bk ¥

Determine how many of the terms in the sequence are integers. g
/.
st 1s obtained

(A geometric sequence is a sequence in which each term after the fir
from the previous term by multiplying it by a constant. For example, 3, 6, 12 is
a geometric sequence with three terms.)

—

.
(b) Determine all possible values of r such that the three term geometric sequence 4, 4r, 472
is also an arithmetic sequence.

(An arithmetic sequence is a sequence in which each term after the first is obtained from
the previous term by adding a constant. For example, 3, 5, 7, 9, 11 is an arithmetic

sequence.)
L= by A
4fe) =4y (1)
fl{ = af{ :

el

A

A .

A
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Section 2.3 Finite and Infinite Geometric Series

1. Find the sum for the following geometric series. Show all your work and steps:

Q) S=8+4424 e T R
| a4 -5
2 ' Lg@ 7/
2\
Y
Q) S=A2+2+22+...256 =3 d) S=—14025+-05+..256 Y= -1-
-y ) 1
- {74 _ e oL
é@ﬁE:§@£®L>5Qﬂ%&, S\ty _ Sy 5w 4
B-U0et) =7 21 T T3 Tz
e g
=S b(ﬂﬂ 2 = ﬁ%
64 32 16 729 P 125 25 5 1024 %
&) S=—+—t—+..— o Z | fS=—-Tio — L —
81 27 9 16 z- /,053!64 16 "2 3125 g
A¥1 % 51§ éé@ b 409
T ol 28 g2ty ) E‘s% LS 4ot
%/l b~ gl - \296 /\ < = L4 s]
- Oeote _ s
2. Given that each of the following series are infinite, determine the sum. Show all your work and steps.
a) S=27+9+3+1+....... r:g‘ ) S=2+1.8+1.62+1.458+....... LY 1% 9
: : =¥ 207 [p
“ij el 21 > 5L A
c) §S= {3 + SE— >
00 " 1000 "T0000 ‘
20 Q,\(T"
A \ o
i OL\J—\’ iQ N‘Lz;:-"\— ’X%
\Qo 83 " ot Tzo |
7

e) S =256—1282 +128 642 +.......

<256 ‘:\-l}/;
‘uf; ©
2242 —/,,%
- 75b S
—~ X~ 4]
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3. Whatis the sum of the following geometric series?

3 9 27 3
1224 —=+—+—++... S0
4 16 64 0 4.
2
S 1 G
Vg

-pA),

4. The sum of the first 8 terms of a geometric series is 1020 with a common ratio of -2. Determine the first

term. _Q(ZE/)- “30bo
héiﬁfile"EZO—

0 @ i

7"
={020

2
5. The sum of an infinite geometric series is 1 and the common ratio is —— detekgn

B{ne the 3 term.
> (,\ i,»i e,
= 1. ,
)" T A Y
t5) < =2 el
N

7] = 0;§ ‘\//

6. Determine the 8" term of an infinite geometric series with

=24 and r=— 3

a 1 2]
- - 24 b= b 16,58 7 X\QY/
{ 4

[f

7. Aballis dropped from a height of 2.0m to a floor. After each bounce, the ball rises to 63% of its previous
height. What is the total vertical distance the ball has travelled after 5 bounc

ej? _What.is the total vertical
distance the ball travelled after it comes to rest?
ot 5,
2{0@@67@ ,>X2/7) )
/\/\’A b.bo! ‘%Tﬁf}ﬁ*jf
l.2b
/\ = Zoblxd 05/‘1%2

= 63
8,

If the sum of a geometric series is glven by the formula S, =4 -8

n—l met@vaueo
A gy %‘““‘W% P
O\(Y ). =4y - 5L ().

&Y )=00
O ar"= %(/W)M
gmﬂ»wéﬂ u\)\/ﬂ
4\ 0= d(r-)

n i s -y
= 20~1)
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9. Anoil well produces 30,000 barrels of oil during its first month of production. Suppose its production drops
by 5% each month. Estimate the total production before the well runs dry.

30089 g9o00. | ovoo
|- 095 ooy - '

10. If the sum of “n” terms of a geometric series is S, =2(3" 1), determine the 5" term of this series.
el 5 (3) S tene < 3F
- - 4 3)
T & o o 3@\
7

2
(= % ‘ Rz
11. A contest winner is given two prizes to choose from. Prize A is given $20,000,000 right away. Prize “B” is
given $1in the first year, $2 in the next year, $4, S8, ..... each following year for the next 30 years. After how

many years will sum of Prize B surpass the Prize A?

\A)
_@\_L_E:\Q 270,000,000
r/

n\ - e
| (27-V) > 20 ooooo0 I V%%ﬁ\}
T _Cw» - -

"\ B
2 Z7R000o0 |

12. For any geometric series, what is the value of §,,, ~S equal to?

1+1

13. The sum of the 1%t and 2" term of a geometric sequence is 4 and the sum of the 3™ and 4" term is 36.
Determine the sum of the first 8 terms.

o af o ol o=\

pror 4 (-0
(}\(14—\77 3\ L
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14. Let S, :1+5+Z+—+ ..... "“27—? Prove algebraically that S, is less than “2” for all values of “n”. Justify

8
your answer. . N o
Cne !CL“’ ) =T ™M
zZ /\ Z _ A,\ s (L
_-im 7

1
15. Let S, =1+= +9 +57+ ..... 3)1 —. Prove algebraically that S, is less than “1.5” for all values of “n”. Justify
' \
youranswer. . S
— = Q-
ne 7

CW/\CE \ ). - 3
Vs - R

=(3-)F 23 | R

= 7/ ;f\"\ Z

. . 2 3
16. For what values of “x” will the seriﬁs have a finite sum? 1+ x;Zj_{x—Z} +(x—2) +....
AeXlo<cy I 2 B U % s
= —| X xeS

R\Xo/kag.A\

. . e )
17. The geometricseries a +ar + ar’ +.... has a sum of 7, and the terms mvolving odd powers of “r have a sum

of 3. \/(;/hat is a+r? it e 3,,\3 o
\ - " ’ ! ) - T 7 =
o | P T 2507 =3 l“’% 1

-7 2 0=UENAS. Yo iy =
=TI Ge 0y [o\ /

\
=\oc(= = t/i/
18. In a sequence of numbers, the sum of the first “n” terms is equal to 5»*4 6n. What is the sum ofthe St

and 5" terms of the orlgmal sequence.

%3*‘&%‘%{’ng -5z
=X %0 W
=25+

A\z

for
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lisquestionto the test!t

(D)
\

i 0 ph JBrsge posi jue

JFELE 1 ST 15 YoTsRE OfeL s bowging mr;sﬂm,n (w4},
TG JOLIGUTA A2 {6 AT OLAT] [LECHGLR O £ifs JoTm —

i B ¥
Eﬁsmntzﬁ—.z-e# +f'§+'

e T

SICE TN

S“+++]+* g

Problem 3-&

Suims of non-tegatlve numbers may be reaitimged i

any order wharsbever without alfecting the value of

L4
. Next

1
(1 +13
b { L +-= & Lo+
we o 1ise th.: furmula {m *t‘l‘uf' sum of an tm‘cmm

1 1 .. .
™t s +3xg} *
R R R i

“Thrsmumérscdﬁhg

the sum, Rewrlts the sum 5=
. |:_+ ] + i

:’gm{mr{u %erles W wilke $ =

weet (m)urd-l}

i SR
{3 J + (L ;;j;j’f:‘
series i which mest werms subreact oo, The sum of
the seiis’ fiest i terma 5 1~ —T Smccmmm
‘in'stoi without bound, the value of § s 10 = @

K—:ZT% ?{(‘l}z“\, .-

| )4((;@@@4@ )4,

- _%_7; ’%_i (;41 '”3;(/
- -+ Y L A L '»«\'v’"‘j,:"%” ~
= 3 ¥ =
\ Vo V&
\—/*—"’tg-\— .l—”»/ e -ék—k«ﬂii
2\; | 51 2- C},z Z Sb 4,
S T O O
AR TR s
N 1
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3 o= 9-5¢
=1-Tr =N
2 "Q’

\,%5“2‘7/ I \’%f77
2- 3 =TT a4 =1

4TS = o 0=
4r></3 !:j‘}%al@uy
RS Ggra ‘L“z_/
%’r’%)((/\")‘ =0 )

Amc 12 2007B #15 \/;,/ \ \Q(é

15. The geometric series @+ ar + dr? + - - - has a sum of 7, and the terms involving
odd powers of r have a suwm of 3. What is a + 72—

W BT (©. D,

4. In a sequence of numbers, the sum of the first # terms is equal to 5n% +6n. What is the sum of the
3rd, 4th and 5th terms in the original sequence?

kot Yo Se- Se
= pSYsn- 10\

N /4
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( lm‘ a\\':; €.

Name: -

f (Cx\‘f@

Date:

Section 2.4 Recursive Sequences and Series

1. Given each recursive sequence, find the indicated term:

a) =3, 1,,=2xt,+3, 4,=T[

39 249 9% 19 39\ Tbs

=t,+3t

arl> b = SQ)Q]

b)1,=2,1,=3, ¢t

> "n2

2 2002 1 34

C) tl:35 Z‘n+1:2><z‘n+3’ tR: \Z%{{

L see (@)

d) 1, =3, t,,=2xt +3, t,= Zég

T geeln)

e)If g, =3 and a,,,

55 90135 Ls 129 28] &%

=2a,—1,whatisaq?

]
f)If a, =10 and a,,, = 2—+4, what is aa, ?

0= QB%+L&-~ R =M g U U(Lf
\% = Ole-\ \s= J/%

(/\io “/'
g \\ @W\A(//

12 = .0y~

CLQ - l77'

g)If g, =1, a,=2, and q ,=3d, ,+a,, evaluate a

12,5, %Tj/ﬂ

g)If a,=10 & 4, :E’Gz%iw, what is the value of a, 7
_ 0y % RSV
lO~~’—Zj‘\’% L= Z-\/(\/ H)’ ?/JC\

\Z :OKCI ~ L\O Z0y /‘PLX = &1‘

O\evgﬂ 7.
2. Simplify the expression and find the sum: L ! 1 ....... !

1(2 2(3 19 19(20)

_ Ly \i\gx x
v+ R RN G g

R ¢ \y 1o
SRR
=7 7o

=

70

Copyright All Rights Reserved at www.BCMath.ca




3. Thefirst term of a sequence is 2007. Each term, starting with the second, is the sum of the cubes of the digits
of the previous term. What is the 2007 term? '

207 75| (85 1G5 185 -~
907 ”\\ﬁ//

What is the sixth tem of a recursively defined sequece withiits first term defined as o, =8 and all subsequent

4,
terms defined as a, = (8——61,,_1)2 +77?

57 917 ]

1 . Find the sum of this series:
(n)(n+3)

5. Each term in the serious below has the form

1 + L + 1 +... !
(1)<4> (4)(7) <7>(10> (298)(301)

U %N *'*\%V;\B\)

} k\ % \> 70\ 2 = \;OO\
6. Aschool has a phone tree that beglr'rsw'rth’f(/e principle being responsible for calling four teachers. Each
teacher afterwards is responsible for calling two other teachers. If each call takes exactly 2 minutes and the

first call started at 9:00am, how long will it take to contact all the teachers if there are 250 teachers in the

school? . i‘i B R
[ 4 95 2byad A 25 -
L T ‘I‘\ ) _‘Jy
/’ o= n,e e N AS S |
<= 2o 2740
e = - ) o W _ . /
a\~< \2/\ ) Z 7 Zgui /

l Y oib 97 bY.
7. A sequencﬁofzumgers tl,tz,Lt’Em is defined by: ¢, =7 and £,,, =] (¢,)* =16 | . What is the value of %, ?

7 o Lds Vs Vs e

QuenYemn
-1,
Y2

8. Afunction f(x) has the following properties. Calculate f(6)

) f(1)=1' i F(2x)=4f(x)+6 - F(x+2)= f(x)+12x+12
S vt f m%) AF (pk
f)= & V) - looth

} %)J\\ i}ﬂ; 2
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/t

ll ”

. 9. The sequence of numbers t, 1,, &, ...isdefinedby ¢, =2 and ¢

o =——, for every positive integer “n

"

Determine the numencal value of z‘999

) \ o Lol -3
7 - } 7 -5 -5 3 v 2
E‘ } L ¥ -\”amﬁ %@‘OV
y x( - \

10. In seven term sequence, 5, p, cj 13, 7, 40, x, each term afterthethlrdter

three terms. The value of x is .
a) 21 b) 61 c) 67 d) 74 e) 80

P{“Oﬁ §/6 >§3 24 o= “t L%

Veum of the preceding

3,7/\

11. The sequence 2, 5, 10, 50, 500,..... is formed so that each term after the second is the product of the two
previous terms. The 15" term ends with exactly “k” zeroes. What is the value of “k”?

2 S \0 Sv 00 1«99 [P50000 \\F}_ﬁw jL

AN N S A

\u\w;g
12. The function f(x) has the property that f(x+ )= f(x)+ f(y)+2xy, for all positive int eg‘s x and y.
If f(1)=4, then the numerical value of f(8) is

a) 72 b) 84 c) 88 d) 64 e) 80 Dt _j\
{?C -tz &}(\)A ?L\}«KL JFQHZ) j} Uﬂ”bp (H )
Yo)- 10 ) = 98 § 5)=

13. Asequence 1), t,, .., £, ...is defined as follows: i) 7, =14 \I) ——24 51‘ for each k>2. Forevery

postive integer n, ¢, can be expressedas ¢, = p-q"r where p , g and » are constants. What is the value
of p+g+r?
a) -5 b)-3 c)3 d) 17 e) 31

14. Ina séquence, every term after the second term is twice the sum of the two preceding terms. The seventh
term of the sequence is 8, and the ninth term is 24. What is the eleventh term of the sequence?
a)" 160 b) 304 c) 28 d) 56 e) 64

) /1 . ! f -
B S i)
Ih %»}l\ t\,}\/\ \O\‘\m !\“,\

- :
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T i — ~ Cu\" e 6\(7 Q!vé am”/ 10§

16. The first term in a sequence of numbersis # = 5. Succeesing terms are defined by the statement

t,ﬁt\_é?}n-i—?) for n>2. What s the value of £,?
a) 2700

b) 2702 c) 2698 d) 2704 e)2706
- - - w O
£ 5w WRR Yoo = S - 1Sz v
=W =20 e =<+ G eong 0
IR ST RS9 4304,

S AG(55) - 2100
17. The Fibonaccisequence begins: 1, 1, 2, 3,5, 8, 13, 21

... (Each number beyond the second number is the sum
of the previous two numbers.) The notation f, meansthe n" number, for example f,

=3 and f,=13.
a) Which of the followmg terms in the Fub{)nacm sequence are odd? Explain your conclustions.

@8\ For Fial o) o

Deoe 9oLyl -——-

X0 ” ” f, vy ﬂj" ‘\;/ /\‘( % (b‘}\ 1Y \D\/ 2
2% pnd 200 (e gt dragybre bnS

b) Which of the following

sterms in-the Flbonaccks quence are divisible by 3? Explain your canclusions.
AIAI

RS
:\\102})}2&\\2@21\0
T8

425910 \/
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50th AHSME 1939 (oo 4

4, »,L Qg AL w o o

| 99 99} “ W 4P 99

13. Define a sequence of real numbers al, @2, 03, .- by a; =1 and ad ., =993 for

all n-> 1. Then a0 equals = ’ 65*
(A) 33%  (B) 33% (0) 99% (D) 99*  (E) none of these
ne G W oq 50th " AHSME 1999 5.
o I TV L U S R =
u@%C\VH Pt T T T ’

~——90. The sequence a;, dz,da, . . . satisfies oy = 19, ag = 99, and, for all n >3, a, is
the arithmetic mean of the first n ~ 1 terms. Find a,. DG 196X

-

(A)20 (B)59 (C)79 (D)99 ( (E) 179\ 19 l"lﬂd

3. (a) An ipfinite sequence ap, a1, 02, a3, .. . satisfies C%= ?Silet
(}\\Ib-cOwb/ O\ZU Ow . . . :\”
-
¥

20 = i@‘w @Zd% Am—n + Omtn = 502m + 509n N/ z
g ' \ ) fﬁgﬂl ;90n~negat1ve integers m and 7 with.m. 2> n > 0. | gt M\ =0 ond n=P
O Sthow that ag 0. WO‘S 1 Ro-o +Rore= S Bt G

g= Q(M (ii) If a1 = 1, determine the value of ag and the value of as.

Z&O = O-o
(‘7\44 B(b) An infinite sequence bg, by, b, bs, .. . satisfies \w
Oisc'}o\@—k\

0= 9 bm—n + bmn = bam + bon - QED.

s

for all non-negative integers m and n with m > n > 0. Prove that all terms in
the sequence have the same value.

=\ ,
Lok = \OZ‘\’\: ?/-\OV\’\ b/\)\” < \')?,\%'/'bo
\O\m«\wr\“r\v W \)ZW\“\'\DZW\ .
Z}po: %\‘/\

\p o = ‘\Dzm.

|

|

o b 1

o\ \omi \77/’/ b 4 ?\oe T

Oo BN denns e @0\\/&0\\ o be
MNP YN
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hago sy oSy
‘\W:% Ye “200-3%. %;7@%/\?/00 N
COMC 2004 (Challenge) ~ Jy=t50% ~ be WBASY™ == - - e e

4. In a sumac sequence, t1, to, t3, ..., tm, each term is an integer greater than or equal to 0.
Also, each term, starting with the third, is the difference of the preceding two terms (that
iS, tnyo = ty — tpaq for n > 1). The sequence terminates at &y, if t;,—1 — &y < 0. For

4 7 3 5 r‘_ G
example, 120, 71, 49, 22, 27 is a sumac sequence of length Jﬁﬁﬁ%ﬂ ey (@ >| j_%‘g B-Ge
(a) Find the positive integer B so that the sumac sequence 150, B, ... has{he maximum
possible number of terms. B= G5 503 ST Sh vl s b G5 <\

BeGr 5o G2 K% 7 24 ol -4 g B3
(b) Let m be a positive integer with m > 5. Determine the number of sumac sequences

of length m with ¢, < 2000 and with no term divisible by 5.

4. A function f(z) has the following properties:

) Hl =1 F= bt 1) fert i
=lb 45
i) f(2z) =4f(z)+6 ¥%\ A’«P = 4ht 4%-+\2
e ) = 4Ll B
i) flz+2)=f(z)+ 122412 4l v\@% |
Calculate f(6). ‘

. . . t, —1 e

6. The sequence of numbers 4, %, &, ... is defined by #; =2 and £,,; =-%——, for every positive integer n.
1) L

Determine the numerical value of fggg. W! 2,37z

L
b5\
a. ) ] =7/
If og =10 and g, = "’2" + 4, what is the value of a7 ?

— -

Ay 227 B)i?- €) 10 DYz4a )  E)e4

32 q I @&/&L&,p Cﬁ \”(’
{ i ¥ oo %
P AR I

1

D99-x-499+0x

' s
! q= ‘,(, -
0= 0exg |V e
. \ _
Amc 12 2006 #25 challenging (q-12 = 2
25. A sequence aj, as, ... of non-negative integers is defined by the rule a9 =
|Gnt1 — ap] for m > 1. If @y = 999, ay < 999, and aggee = 1, how many different
values of a9 are possible? : (50, — C\‘\

(A) 165 (B)324  (C)495 (D)499 (E) 660

al (/\\z/ O«L (klk Ve
Amc 12 2008 #17 a

AN R LN
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Simplify: L S S :
1(2) 2(3) 3(4} 19(20) 29y,
Al B) 2 D) 11 E) Answer Not Given
10 30
17. Lit ag,aq, ... be a sequence of integers determinied by the rule a; = ay-1/2 if

(in—1 1S even and p =3n—1 41 if a1 is odd. For how many positive integers
ay < 2008 is it true that g, is less than each rz;f g, Oz, and ag? 20 4\ T2 (A =4k

(A) 250 (B) 251  (C) 501 (E) 1004 Lﬂ\«:\\jg
@O\léO\L @ O 40\4) u ® U\x > ())(L}.,Q\.Li—\« . O{l; 4
HouTs even 9;%& 0= e - 208 gl  AersEzed -
ot 9‘*\\\ adly o cadly & o, Sl & Tors e 280l TS
4. In a sumac sequence, t1, ta, f;g, ey tm, eachztermég integer greatel tban or equal to 0.

Also, each term, starting with the th1rd, is the difference of the preceding two terms (that
is, tyto = tn — tny1 for n > 1). The sequence terminates at &, if ¢y —1 — £, < 0. For
example, 120, 71, 49, 22, 27 is a sumac sequence of length 5.

a) Find the positive integer B so that the sumac sequence 150, B, ... has the maximum
P S q
possible number of terms.

(b) Let m be a positive integer with yn. > 5. Determine the number of sumac sequences
of length m with ¢, < 2000 and with no term divisible by 5.

See PRy é Qa
t, — .
6. The sequence of numbers #;,%,, 13, ... isdefinedby ¢y =2 and ¢, = —"——l, for every positive integer .

Determine the numerical value of fggq. See ‘@- @\%’Q/ é*

7. The sequence of numbess ..., as, a 4, a1, 8y, 4, &, &3, ... 18 defined by a,—(n+ Il).t—az2 . =(n+3)%,
for all integers n. Calculate ay. =2 « o~ S06= 25 0@ ~1b (
N=0: Qo-QRz=9 Oz ~g0d:'ﬂ‘ = VS Qo E‘JY/%{C}

R =z ~We= 57 n—3 -
4. /@\\ (@ Consxder the sequence f; =1, i, =—1 and ¢, = (——)tn o where n.2 3. Whatis the value-
1— "

‘ I 4 o -4 Ao e, LY 4
Of figgs” 5 bo 10 4 ‘}’\‘%‘W’« e

dx 7
ey, (b)  The nth term o'f an ﬂlijémeti: sequisence 1s glyen %{ 5 ‘351Tf “In.

If S, =t +1, +...+1,, determine the smallest value of n for which S, <0.
=S )ASES (1) 4TSS (i)~ S5 [(n) <0 NS
SN - (k) =p \\077;7\()
TonHn | WoS. vy
SN “Q

\ L e
sdye 100 oY)

Capyright All Rights Reserved at www.BCMath.ca



10. @ A Skolem sequence of order n is a sequence (s, 5,, ..., 5,,) of 2n integers satisfying the” - - = -

conditions:
i) foreverykin {1,2,3,..., n}, there exist exactly two elements s, and §; with
5, =s;=k,and QL U | 42—5 Z 5)
i) if s, =s; =k with i < j, then j—i=k. (42524317

For example, (4,2,3,2,4,3,1,1) is a Skolem sequence of order 4. (z22¢3 \ \ 4y

(a) List all Skolem sequences of order 4.

(b) Determine, with justification, all Skolem sequences of order 9 X\%l\l%f(ljg&tlsfy al? of the )
o 4 7z ]

P gylieivuiolthrei conditions: )S Ol \ -\_ /E 4\’ Q (? S % «7 }f &% 57/. 2 h 6

\\*?:\@;,H) 55 =8, and / 15 o 1 y% b 2 5 7% 296 % a0l

g}}(\ Q/II} between any two equal even integers, there is exactly one odd integer.

o >i\cir\ Prove that there is no Skolem sequence of order n, if n is of the form 4k+2 or 4k +3,

where k is a non-negative integer. ﬁ - C(AG& 5

i\\ei\jg ey WO =) e

10.8°)\ Suppose that n is a positive integer. Consider an upward-peinting equilateral
triangle of side length n, cut up into unit triangles, as shown.

n=23 n=4

& &

For each n, let f(n) represent the total number of downward-pointing equilateral
triangles of all sizes. For example, f(3) = 8 and f(4) = 6+ 1 = 7, as illustrated

below.
O !
) e 2
=P -2) eV *‘?\\Gb) A0
- PU)A P AN

\W FH)=6+1="7

‘3 H=ag
}\@é‘& Yy | (a) Determine the values of f(5) and f(6). ¥ L¥) 73 r? ( )=
<k =2 {\(b) Prove that f(2k) = f(2k — 1) 4+ k? for each positive integer k > 1.
L (c) Determine, with justification, all positive integers n for which f(n) is divisible

N
PN)E " by n. W ore be an ?Q@\\ﬂ\he fntreley,
%@ij/“ e D) M{\%R‘MD ﬂ

C<¥p/yr|§*ht All Rights Reserved www.BCMath.ca 8
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Name: C‘( cul e

Date:

Dec .\

Math 10 Enriched: Section 2.5 Sigma Notations and Summation

———

1. Indicate the(umber of terms/m each series. [f the series is geometric, find the common ratio.

a) lzlx+3 b) 23(2)"“5 c) 25"+3 d) sz=78 (/\%MHL\I
) x=4 e x=—2 . x=—1 (\g;q\t c}) YQA@ 7
:ﬁ OK\2 JYQT\\ :g\;v\ X \5:_%7/)% \\ :\}%/\}/ &C//("\> ‘ B\:gﬁ)hﬂ\ _ 30 a%%&("mgl
/IR b : L 73 < |
-4\ }EL/ LL’ bﬂm C;JOV\J?O 1% MJ/
i Z {
‘ - - K/ a0, =0 | 7
5 x2=814 i) 26 x+7 ) 21; 3% —3x h) > 3(~2) =8192.063
Didfe--4gt B ;;Ma» 5 Yorbt2 bt AT
\ ﬂ."/\ glc\ 5;’77{ . “'\% \ )j w% \Qi ) \-\TJ“)
NUEACS | 3\@7 — L//@W\/\S,

2. Write the series corresponding to each expression and then find the sum:

10
a) sz

=G5 b
- zké@? h ;z 2331,@

PR

f)’J{O

b) Zx 4
- S\tf ],
o 2By YRR E

t@%/

- 379
2 e
- ohry \(ﬁ
< A

i 5 x~1
x:=]

o[22 )

=\

=X (3 = \ | y

‘B‘J . 1) T o T
] o «z:ﬁftt -
To;l% \OZ \251

1000 9
f
3]

S8, 0,48 4

- D“L o oot T 1™
S 9
- lo“’° o

Y q
V{ T D \/7(( 9
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2

3. Express each series using sigma notations in simplest form: WS

W
I 1.1 1 1 b)2—-6+18—-54+162~486+.....+1062882
a)2+1+—+—+—+—+—
. 2 4 8 16 32 |1z 2
\ N Sf— ‘
.S 2, 2)

%=

o) ata+d+a+2d+a+3d+..a+(n-1)d

M.

St CrAd
*=0

d) a+ar+ar’ +ar’ +ar* +..+ ™!

h-)

z N

*=0

e) ﬁ+2+2«/§+4+4ﬁ+....+128ﬁ

f) J R UL S SN
2 4 8 16 32

©
S B
B Zz
ey )‘;/1
g)-—ﬁ—@—zﬁ—,z«/l_— ..... h) 2+ 2 B 7 - > —
2 1.01 1.01*> 1.0
o9 ;
. “E'%,EX Z -’—Z—”A
S -
=0 >
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4. Evaluate each of the following series:

| 2001 I |
a) Y a, b) Z—,.
n=l = 5
= LAt st - Aoy = S\;—{ ’j{rﬁ%@f‘i
B
- L—ET—
-3
b,
3 10 10
X V2T
P =
C i \9“\”@“/_{9(@ o D 0 D (]
. “‘D*Z*eﬂﬁs(e‘ N%’{ R
S\ O
L3 st = %2& up =t
AL TANF L U mé R
o - B
(z Kiﬁ'“{
—) = , L2
Ltz
5. Solve for “x”
a)ZS( ) =1270 b) }3:x2"‘=7
1o = gttt -2 D SN
?% g 2T _ IERII
ST S
7,.‘5‘@ = K%Z/
—V
e\ = 8 /
K]
Zle( =4 d) > 4( )“:3%
L= A0 (X )w(x) Folatd =T
= K Sy B2
\%Tf{‘ %xj R
4 - Zhwl’sx# = -
e G =2
WS \ X . ( \‘)(E( GL\)r"’O 4‘ % %
\g\.( = Q” Q(\//\ b /—’6(0\( g 5*%, - \1
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o0

= Q}

Fil
g
| .
i, ‘;\'
e I |

f) 23(

x)n~1 + iS <x2 )H =18

(Mﬁ )wg(xmt =A%
>~¥ t( = k%

n=

AN
TN

5 _A,JS‘-——:D :
T o \g ,
o % = \%/R%
S

5 L.'

\% J(%*/ \0- 0

6. Find the sum of the series Z
m=]
C&At {

1)~ (-0 D

;,i\:fi)
o)

7. Find the sum of the following series: 2(2 5)

Copyright All Rights Reserved at www.BCMath.ca

m \/\-’2 = 9
1) if “m” is odd? ORIif “m” |S<L bgcts )3 ) \

. 6\/99’“( )ﬁ( \> AL -v(g W

10

ven,
7:‘30\'

%),
7

h- x|

x=3

e) 729(3“ ~1)
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; ) Uo) ey ch)% (142)= 25
3 fz A (2 & b z'ﬁ Ay *;?
CNML 2005/06 #6 4 e (zeoy + (24 (3\ e
50 I A7) e 1 &
— 5 3 A ) (y@* (gm (gw)u{ E) S\eﬂ o
36 Evaluate: ZZ(&'+§)2 . o ’
a=15-0 =\ " 97 3 \‘Aéﬁ } e S

log,o 24 QAL e ool
3-6. Hf(n) = ==, find the sum of all 2005 ter:ms
Iogw(,?.{}{)ﬁn - 1)

(200 4’“”‘“7 n f1) + f(2) + f(3) + ... + f(2004) + f(2005).

2007 MOSP Practice test #11

11.2. Suppose that a sequence ay, a9, a3,... satisfies

0 <ap <agn+ aon+1

(%)
for all n > 1. Determine if the series > o> ; a,, converges or not. What if ay,as,as,... is a
sequence of positive numbers satisfies
0<ap <any1+a, ()
instead?
2007 MOST TEST 2002 (p17/21)
Let p be a prime number greater than 5. For any integer x, define
p—1 1
)= Y 5
Jol) k}: (pz + k)?
=1
Prove that for all positive integers = and y, the numerator of f,(z) — fp(y), when written'in
lowest terms, is divisible by p°.

4. Consider the polynomials

7 n
f(z)= Z arz® and g(z) = Z 2kak la;’“,
k=1 k=17
where a1, ag, ...

an are real numbers and n is a positive integer. Show that if 1 and 2"t are
zeros of g then f has a positive zero less than 2™
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Clawre.

Sequence and Series Problems 4.
Euclid 2024

13 %2 % 2k

. & In asequence with six terms, each term after the second is the sum of the previous two terms. If the
fourth term is 13 and the sixth term is 36, what is the first term? \—7

. & For some real nuraber r # 0, the sequence 57, 572, 573 has the property that the second term plus the third
term equals the square of the first term. What is the value of v?

SeU T =wyr o
g-{l o e \( “\\Cﬂf¢

Euclid 2023 . , _ .”'ZO\(

SO~ %0
c. @ An arithmetic sequence with 7 terms has first term d* and common difference d. The sum of the 7 terms
in the sequence is 756. Determine all possible values of d. 31

o
B ped-- & Gy .

)

2 - s
"Euclid 2002: /o \;\ 7’\;% j\t)% ‘ \c\/ \Z)(o\{qv ©
&%) o _
5 a. @ A list ag, as, a3, a4 of ratson‘é\ rﬁj%w%ers 13 de\;l\rned so that if one term éeq &a 9 ( h/e/next term is equal
tot+ 1o For example, if az = 'é'gl]' then ag =1+ ﬁz—é}— 23 fag= 2; / wha: is the’.‘value of ay
,Z\‘.\,. X . (‘/Lz,'/l ﬂf\/\/)/ J\(E/
G = \ \"Y‘( \z- i \fK\( ‘{/i
= (0= e e <
Euclid 2021 % \,@( Z( ) \31 Nz { *r o - *’j:*\
AT L sea © 407N e

2 Suppose thatn > 5 and that the numbers #;, ta, %3, NS A Zn_l, t, form an arithmetic sequence With n
terms. If £3 = 5, £,,..5 = 95, and the sum of all n terms i is 1000, what is the value of n?

cCad Het2d i L Us9Afels e oL
b, &Suppose that @ and 7 are real numbers. A geometnc sequence with first term/and common ratio 7 has 4
terms. The sum of this geometric sequence is 6 + 6v/2. A second geometric sequence has the same first term
a and the same common ratio 7, but has 8 terms. The sum of this second geometric sequence is 30 4 30v/2.

Determine all possxble values for a. O\tz mO\(%” n
r-rt Ow g%x;/ O 230k /,l,m% 74240

[=
0 SEa "
AMC 12 2009 0\,\2/@( @ SN @Lq_(,,,l 24+ zdrfb

\,,W_.-,,..s

Leta+ary+drf +arf + -+ and a+aig+ cwj + @i+ - - he two dlﬁ'erent mﬁmte geometric
series of positive numbels Wlth the same first term. The sum of the first ser SREE 7*1, and the
sum of the second sexiesis ry. Whiat 18 7y +7g‘? : e (6& Z)“ 7 \{p‘H

@ao (B} (D) 25 (®)2 P4
St C\ T:V:/;\fz- - r” =2 ﬁ, = \?:\{/‘
et e N-h o= ‘(z |
Gty : o) =) (CA1)
2024: Problem 12 : = O

The f rstthree terrns of a geometric sequence are the integers a, 720, and b, where @ < 720 < b. What is the surn of the digits of the least

(}3)12 (C)16 ()18 (® 2 710924‘.5"5



2(@7((0)2’- (7ZC el )
2023 Problem 12 - ?, bv)

Whatisthevalueof ~ ¢ X?O
=| Zaoét [ f
4884 6% 5% o 187 170

(A) 2023 (B) 2679  (C) 2041 | (D) 3150  (E) 3235

2023 Problem 20:

Rows 1,2, 3,4, and 5 of a triangular array of integers are shown below:

Ny = [
y 0\2.} 2

Q ’s (©ue (@1 e B Vot e

3 1 Gt Qb= SrCte.

1
1 5 5 1 *%72\”5 “ < O\V\_ \!(W‘A’f h—/)
1 7 w7 1 Hiopt

e
Each row after the first row is formed by placing a 1 ;t each Qad of tLe oW, aﬁzi eacainterior entry is 1 greater than the sum of the two numbers

in the previous row. What is the units digit of the sum of the 2023 numbers in the 2023rd row?

diagonally ahove it § ,
a1 ®s @ ™7 ®9 2022
| 97 L w0y

2024 Problem 21:
2 and the sequence (a,,) satisfies the recurrence relation

Suppose that a; =
0\%* RSN Oz=2
P S:” Oise % ’ a;nmlz Gn 1
Ve n—1 (n—1)+1
vz o (n—1)
forall n > 2. Whatis the gre%tes integer less than or equal 1o
to}Y]
f G Omo = (52 100 S 29
,,,,,,,,, =1 o YQO(HDUUQ 33ge

- \
(. s ) @) s (©) S3sss2 (D) 338SN3 (R)SISSA . cest
=inloth) = S\?Y\ &Gas\>+ Sib

et e ¥ e
X/?L{ Amc 12 2009 stNj\‘ F aﬁﬁm O{' ﬁ*m&;w =T C@S(C\ Hp)= (056G (05 L~ >\\f\0\§1
- - lats) _he Cosiph \\4 E"&’\
- The fifst two. terms-of 4 sequeiice dre dy =1 and 4y = f For n b o ”(“Df\\(;;% 07 FoSDE @ﬁO‘S T Wl

7“\(\0&7/@() PN ﬁ loth)= AVO‘QQ\.BL_J-—«’—L?

' l”afnan—{-i
VIaa |da00a|? JV%/V\«W =0 o |- l(GW\C\ u/\b
A)0 )BI2—-v8 @@L M1 ®2+v3 T P —
®( A Yo ot ton \J'T%
| NE TGN LR
fon  lon  lan. Aan fan tear doe et den s ben don ban i yen a0 gw ot
4('9' /D 1S s X0 \0S \US %b \)KU}S E?O e VS !50 ‘Sg L
e Lcm 10{\ g tory A C‘""‘* BRI g, \‘:A’v } e Ten Gen dee Y
By el - _”.‘L o v

e e e g o \.c - . o
fly’?!\ {“' e 17— en ten \ Fela . BEL N e ue 7o C [2M S,



