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Sequences (Part 1) — Worksheet
MCR3U ‘ L
Jensen SOLUTIOMNS

General formula for an Arithmetic Sequence:
s ot (n-n)(d)

General formula for a Geometric Sequence:

s -y
‘Er\ - (Ne§
1) Find the next three terms of each arithmetic sequenie.
¥ -
- N =
a)3,7,11,15, 14 22 . 37 ¢ 22,20,18,16, 14 . 12 . 10O
¥d -2

b)-13f\911,-9,-7, 5 - - d)-2.35,-8,-11, |4, -7, 2O

2) Find the next three terms of each geometric sequence.

23 | ’ -

94816 23, 64, 132 by (7%, 36, <alL, . 129¢ . “TT
X/J% i< -

) 486,%62, s4, 14 é , A d)3,f5, 75, 374 4749 . 9375

3) Determine whether each sequence is an arithmetic sequence, a geometric sequence or neither. If it is an
arithmetic or geometric sequence, determine a formula to represent the sequence.

-2 %3
~ N
a) 4,7,9,12, ... b) 15,‘13,11,9,... c)4, f2,36,108,...
neivhe e ArH’\AMj‘\C Gevrneret

En=14 v (n1)(9) L TEN

A %
d) 5/ 10,15, 20, ... e) 7.10, 13, 16, ... f) 120,’?%0, 30, -15, ..
Asipameri A it mei 2 Geomdrri
~ ) \ V\'\
JC‘/\’ 5*(”0(53 Ln'*j*(n-l\)(’?)) 'EV\‘\}Q(' "al}
N-6,-5,-3,-1, ... h) -13,%-6, 1, 8, i) 625,J125, PSn o pen
Ne e o~ AMHM% C Ceomaret ¢

fns 134 (n-N(T) b as()"!



4) Charlie deposited $115 in a savings account. Each week thereafter, he deposits $35 into the account.

a) Write a formula to represent this sequence.

£ W5+ (n-1)(R 5)
b) How much total money has Charlie deposited after 30 weeks?

{30 =115+ (30-()(—%63
> N5 ¢ 1015

= 4120

5) A ball is dropped from a height of 500 meters. The table shows the height of each bounce.

BOUNCE# | HEIGHT (m)
1 400 S X % o 0.4
2 320 -
3 256 A W

a) Write an equation to represent the height of the ball after each bounce.

th- L{O@(O‘@n-\

b) How high does the ball bounce on the 6th bounce?

E(j = {po (o.@)é’”
- 3lo7am



Answers

1a)3,7,11,15,19,23,27,... b)-13,-11,-9,-7,-5,-3, -1,...
¢) 22,20, 18,16, 14,12, 10,... d) -2, -5, -8, -11, -14, -17, -20,...

2)a)4,8,16,32,64,128,... b)1,-6,36,-216, 1296, -7776,...
c) 486, 162, 54,27,9,3,... d) 3, 15,75, 375, 1875, 9375,...

3)a)4,7,9,12, ... neither

b) 15,13, 11,9, ... arithmetic  t, =15 +(n-1)(-2)
)4, 12, 36,108, ... geometric  t, = 4(3)""

d) 5, 10, 15, 20, ... arithmetic ~ t, =5 +(n-1)}(5)
e) 7,10, 13, 16, ... arithmetic  t, =7 +(n-1)(3)

f) 120, -60, 30, -15, ... geometric t, = 120(-1/2)""
g) -6, -5, -3, -1, ... neither

h) -13,-6, 1, 8, ... arithmetic t,=-13 +(n-1)(7)

i) 625, 125,25, 5, ... geometric t, = 625(1/5)""

4) a) t, = 115 +(@-1)(35)  b) t3o= 1130

5) a) t, = 400(0.8)"" b) t=131.072







Arithmetic and Geometric Series — Worksheet

MCR3U
Jensen

SOLUTIeN S

General formula for an arithmetic series:

- La[la\x(m)ﬂ R Sz

General formula for a geometric series:

G

-\
1) Find the designated sum of the arithmetic series

4
a) Syy of 347 +11 + 15 + -
Sy = %[a@)x(m’\)(q\x
- 706 H?)(qﬁ
= o6

-7
\Sy of 227430 + 18 + 16 + -
49 SN

4.5 uyeslay))
= 6
2) Determine the sum of each arithmetic series
1]
a) 6<|-\J13 + 20+ -+ 69
En-artna)ah 219 (6 + 0
(4 = Gx(n-N()
- §(7
63 = (A1) = BaTi)
1=2n-)\ @ 3’}6
n-10
“\
)58 —21—-—190
140 ~ 5+(n-y ( \'_3) Slb - \'g‘("a \q())
<184 = (n-1)(-1) (45
- -1
16 Zn-] L ‘
/\’-(6 > ‘MS/Z)

FHCEN

A
Yy
b)Sll of —13-11-9—-7 — ...

5\\ ’ % [&(—\3}-\-(\\-\)(2)]
: 6.5 (3G + 1063))
: =23

3
d) Sy of =275 -8 —11 — -

g - 1’% [1(-—9\\ ¥(?»S‘|)(-'gﬂ
=S [-y +24(-3)

< -1455

\)
N
b) 4+15 + 26 + - + 213

22 = Ye(n-ny(n) Sas: 2y ¥U2)

208 = (n-N(W ‘

216 (2
= (2\7)
nelo = 2770

-\Q

~)
d) 100 +90+ 80 4 ---— 100

.3l
-\00 = 100 (N -1)(-10) Su- Ti(loo - 100)
«300 = (n-){(~10)
? nv)( 26
30 n-)

N3



3) Find the designated sum of the geometric series
X

Y
a)S,of 4+8+16+ 32+
57: qﬂ’
R O
= 504

¢) Sy; of 486+ 162+ 54+ 18 + -
~—-1

g

Sm= g {(‘a)‘—t\]
&)-1

4) Determine S,, for each geometric series

a)a=6,r=2,n=9

9
* GM = 3066

3 -\

) f(1) =729, r=-3,n=15

S = PR 2 g
B 0%3 Uex

-3\

X6

!
b) S;5 of 1 —6+ 36— 216+ -

Sig* \[(‘é)n,’\_}

= | 9¢5 413 43|

-6

X

45,
d) Sg of 3+ 15 + 75 + 375 + -

5S¢ = 3 [(Qé" q

e
5-1

b)f(D=2,r=-2,n=12

Sm - d [(‘9‘)\2‘ ﬂ

z -2730

- 3=\

d) f(1) = 2700,r =10,n = 8

Sg’-

2700 [(w)% - ‘]
B 10
e 2.9 o

o=\

5) If the first term of an arithmetic series is 2, the last term is 20, and the increase constant is +2 ...

a) Determine the number of terms in the series

th- a\-(n-\]d\

20 % & +(n-1)(2)
W= (n=-0)0)
Q:n-l

b) Determine the sum of all the terms in the series

[ %{a& BLOJ

= 5(33)
-0

."_) N= \O
/



Se 'S N
6) A geometric series has a sum of 1365. Each term increases by a factor of 4. If there are 6 terms, find the
value of the first term.

Sn O‘(‘J\" \\

e—————
e -\

265 = afwy-1)
Uy
265(2) = o (451
Hoq5 - a (404%)
a =1

Answers

1) a) 406 b)-33 ¢) 126 d)-1855

2)a)375 b)2170 c¢)-1480 d)O

3)a) 508 b) 1865813431 ¢) 729 d) 11718

4) a) 3066 b)-2730 «¢)2 615088483 d)2.999 999 97 x 100
SYa)n =10 b)S;, =110

6)t1=1







Arithmetic and Geometric Sequences - Worksheet #2
MCR3U
[ensen

S SOLUT IONS

1) For each arithmetic sequence, determine the value§ of a and d. Then, write the next four terms.
Y3

¥
A A
a) 12, 15, 18, b) E' 1,5,

A= i

42 a3

A1%,1%,00,24,577,3.0
|
- |
20 5 34

2) Given the values of a and d, write the first three terms of the arithmetic sequence. Then, write the
formula for the general term.
a)a=5d=2

57,9

bne B+ (n0(3)

3) Given the formula for the general term of an arithmetic sequence, determine t,,.

a)t,=1—-4n

b) ty = -n+>
b |- [
I~ \ q(]&) élg\»: "; (ll} " 3
- -y
\ ’% - & *3
Y
= -4 s
-5 )
4) Which term in the arithmetic sequence 9, QL, -1, ... has the value -146?
fnzar(n-NA
MU +(m’ﬂ(;5\
155 = (n-1)-5)
3= -

N =3



5) Determine the number of terms in each arithmetic sequence

ey 3
a) 38,36,34, ... ,—20 b)-5,8,-11, ..., -269
J(y\:our(vx-ﬂd\ 264 = -5+ (n-V) (—3)
-20 = 2%H(n-N(2) -2 = (n-1(-3)
-6 = (n-)(-2) 8% = -
2AA = -\
N30 n-= gq

6) Determine a and d and then write the formula for the n®* term of each arithmetic sequence with the
given terms.

a) t10 =50 and t27 = 152 b) t5 = —20 and t18 = -59
Eio = ot (10 DL L a+(7a0) o tezar(s-0a fig= A+ (150
O°° = axdd @53 ar U d O -30=arid @ :axd
@ 192 = atyta 50 = a+q(¢) 0 -12:-Q+L{dd -39 = axY4(-3)
M 50 - cn_ﬁfd\ R 50 o +5Y @:Tj T -0 =0 -l
_\O_a:ljcl a: -L,f ?)q-*l?ml _%,‘a
d:-3

-6 .:JWW: - n-0(0) ll.

7) In a lottery, the owner of the first ticket drawn receives $10 000. Each successive winner receives
$500 less than the previous winner.

= )
RN

a) How much does the 10t winner receive?

tn< 10000+ (n-\)(- 500)

Lo = 10000 ¥ (16-3) (- 400

= g 5500

b) How many winners are there in total?
SQ0 = 10 000 F(nA)(- 5000
-4500= (nN(-4500)

1q = n-)
n =220

B 70 wWinne 3



8) At the end of the second week after opening, a new fitness club as 870 members. At the end of the

seventh week, there are 1110 members. If the increase is arithmetic, how many members were there in
the first week?

“ e @ 1o = avéa €70 = a+lg
2T Ak (31 152 a+C1-Ny O <10-a+d - az gAL
@%79 RO R TEN @)\HO :a-\—@d aqO:sd
d =Yg

: : . N Y Rt WRe A
9) State the common ratio for each geometric sequence and write the next three terms. ‘

A3 173
A
a)1,2,4,8, .. b)-3,9,-27,81, ... o -2%-2.. d) 600, 300, 150, -75, ...
LN £=-3 e - Feg
=) CI R -300 i
L4 16,30 ,0 A SRR 5 ety S Gy
194, -ug7 2 3 2 -1%.75 9.375
33005
10) For the geometric sequence 54, 18, 6, ... determine the formula for the general term and then find ¢,.
QA= SLI Nn- |
ey (L
P £“ < 59 (3>
h | sY
Q" A -
i L ) lon
J“i - 6‘1[3) / ca)
Y |
{Iq 33 f,"l tq = R
-} 243
11) Write the first four terms of each geometric sequence.
a)t, =5@)"* b)a=-1,r =§
| L, L -
g ) m ) &O )L' O

$ 57 %0 s

x3
12) Determine the number of terms in the geometric sequence 6,N18, 54, ...,4374.

a= [ ) _An i
” 'lir\ ((1 /)(D:V\-l

7Y -6 ()" ' P

4374 = ( fll l’\-7

g 3!

¢ \
27 0



¥3
13) Which term of the geometric sequence 1/,33, 9, ...has a value of 19 6837

4z ()
96¢3 23"
\06‘%‘(3 g lO%%h-\
laoy 19683 = (0D 1093
log1ee3
(%3
9-n-)\
n=0
Answers

1)a)a=12,d = 3; 12,15,18,21,24,27,30 b)a=%,d=%; %’1,%,2,2‘3’

NN

2)a)57, 9%t =5+-1D@ 1335 6 =2+n-1(}
3)a)-47 b)Z

4)n =32

5)a) 30 b) 89

6)a) ty = —4+(n—1)(6) b)ty,=—8+ (n—1)(-3)

7)a) $5500 b) 20 winners

8) 822 members

9)a)r=2 b)r=-3 ¢)Jr=-1 d)—%

2
IO)E
1 1 1
11) a) 5,10,20,40 b)-1, e, e,

12) 7 terms

13) 10t term




Arithmetic and Geometric Series - Worksheet #2

MCR3U
[ensen
SoluT a4
1) The first and last terms in each arithmetic series are given. Determine the sum of the series.
a)a==andty =4 b)a = 11 and ty, = 101
Sp - 'g: (a*h\\ Sag = a%(\\ t lOI>
Sv-%5(501) ’
=0 129
6% = \ﬁ
~ ,t
2) Determine the sum of the arithmetic series -ﬂ2+5+...+164.u °e
Enzavla-nd Sae 2 (-1a1eH)
ley = - v(n-(3)
164 = (n-D(7) = L{‘J()L{
55 =nc)
N~ 56

o) The 15™ term in an arithmetic sequence is 43 and the sum of the first 15 terms of the series is 120.
Determine the first three terms of the sequence.

by = a1 Sis = B (Qar(15-0d]
o = a v {1 -0d
O3~ ariyd

- ~a.7+(vx_\)(5>
30+ 75 (2antiyd)

. c?c’) ?\Yﬁ *Qy
oxd  fYs - EERRINE s M5

\ Y3 = axltl Oy ¢
@ 1o = sax 05 22 ariy(s) B RN
‘T{g: 105 Al ‘{3470 - A
o= 5 o= -2

4) A toy car is rolling down an inclined track and picking up speed as it goes. The car travels 4 cm in the
first second, 8 cm in the second second, 12 ¢cm in the next second, and so on. Determine the total distance
travelled by the car in 30 seconds.

a-{ S = 22
J-4 30 > [R(L/H(zo-g(a/n
SIS [“ZJr agsuy
|26 ) R The car Frave) <

[ZA()O Can A R0 e CO/;u{'.') .



5) For each geometric series, determine the values of a and r. Then, determine the indicated sum.

\0

aH( ]

a) Sg for 2 + 6 + 18 + - b) Syo for 24 — 12+ 6 — -
&= Sq= (2E-1) =34
©=3 3-1 3% "=
= H(ege0)
oL
6560

128

6) Determine the sum of the geometric series - L4l R + + B e

C&z% J(,v\'_ o \ 4_ 3){ 'X
/3, ‘}—q—- ~ L(g\f\*\
R IR 3 L
’3 n-\
@se\ ' \ : '?,(Zif\ _éffe\\
-L
am 3) r _'
o =) S
. (305
7= n-| ¢s¢)

N-=
7) Determine the sum of the geometric series 5 — 15 + 45 — --- + 3645
n-\

ke tnfacts 5™ 1]
2 -5k —
729 < (-3
6 K = 5(-aie)
(_3) 2 (‘3)V\-\ i L’ —_
6= n-\ = 3735

N/




s

%3

Y
8) Thesumof4 + 124+ 36 + 108 + -+ t,, is 4372. How many terms are in this series?

a-Y 4372 - HR™-D

R

E ¢
n -7

9) The third term of a geometric series is 24 and the fourth term is 36. Determine the sum of the first 10

=3 -
L AAL R TERN)
gl = 3"\ |
g7 =237 S
terms. )
£3= aC”’ fq = oerH
&L{ = afl ))6 ':.arg
a5 36 =)
26 <Y e
= 36
Y
.3
ST
Answers

1)a) 18 b) 1120
2) 4564
3)-27,-22,-17

4) 1860 cm

5)a) Sy = 6560 b)S,, = %

6305
6) Sg = 6561

7) S, = 2735
) 7 terms

58025
9) S10 = 48

= Q‘L{

(3

Se- Sllr-]

>

3 -

o

= 22 (gtut oy
3Ly Ty

|

2

|, -
- &4 A
- ﬂﬂﬂ-( 54 935
- =
— lextq j

rd
15

- S8 %g
4g







6.2 Recursive Procedures - Worksheet
MCR3U

lensen SOLUTION S

1) Write the first four terms of each sequence.

At =4 by =tng +3 b) £ = 50, ¢, = = Q) t; =100, t, =321 = 50 f

DS
1), 10,173 50335, «a 1005000 350 000, It $60 0O

2) Write the first four terms of each sequence

a) f(1) = 3, f(n) = L2 b) £(1) = 05), f(n) = —f(n—1)
Wy - B2 (- 0.4
fo) j (=) - -5 - -0.9
DT Y 2
(3 - 2 ':?:Z:% (2= KN - ‘(—0‘37:0,5
((u) . ﬁ(_:f‘l R ,l/f%. - ,1% (W -5(3)- - 0.5
g 0L 0.9,-0.%,0.5 -0.
-.77) a\) ‘5\ N % ) O 6

3) Determine a recursion formula for each sequence.

a) 5,11,17,23, .. b) 4,1,-2,-5, ...

{-V\ h £n—\ +(> {n: {n_\

c) 4,8,16,32, ... d) _4,_2,_1‘_§

ta 24, boe b



4) For each graph, write the sequence of terms and determine a recursion formula.

D TR TTTTT < T T
1204 '[ 3 o ‘{o,'lo) {oo) 150 -4 ! }[
T L ] I I— l
! ¢ | || _
mind I, <3 ‘q;ié”ﬁ \wl)"f,‘%
40— L3 | i ~4 | r
wm | A |
NERARAN LR
B0 N O N O I O | |

5) A new theatre is being built for a youth orchestra. This theatre has 50 seats in the first row, 54 in the
second row, 62 in the third row, 74 in the next row, and so on. Represent the number of seats in the rows
as a sequence and then write a recursion formula to represent the number of seats in any row.

50,54, 63,774, .. .

l‘—-\r‘\ . £n-\ ¥ L‘(H—\\

6) Write the first four terms of each sequence.

[

a)t; =1, t, = (t,-1)*+3n b)t, == t,=4t,_, +2

N

e (03T eyl o

* B %%
by= (1V4303) L= tyn <13

b ok ZRTE - )= T



7) A square based pyramid with height 7 meters is constructed with cubic blocks measuring 1 m on each
side. Write a recursion formula for the sequence that represents the number of blocks used at each level
fromtopdown. ©~ ' 7 = 4y % ¢

o 1,9,9)16,35,36,49

JLn: J(m,| \PUER

Answers

25 25

1)a)4,7,10,13 b)50, 25, =i c) 100, 5 000, 250 000, 12 500 000

3
2)8) 3,5,

N =
@ [=

b) 0.5,-0.5, 0.5, -0.5

’

3)a)ty =ty 1 +6 b)ty =ty 1—3 Jty=2tyy d)t,=">
4)a)t, =t,_1 +30 b)t, =—2t,_,
5)t, =tnq +4(n—1)

\a) 1,7,58,3376 b)§,4,18,74

7) by = tyg +2n—1







6.3 Pascal’s Triangle - Worksheet #1
MCR3U
Jensen

SOLUTigNS .

1) Find each coefficient described.

a) coefficient of x2 in the expansion of (2 + x)°
3,
3 wen i O = goad

2 e cogtrred 15 4O,
c) coefficient of x in the expansion of (x + 3)°

5% dermis 510 (D) = Yok

S e cofhredy 1S HOS
e) coefficient of x3y? in expansion of (x — 3y)°®

2N ke 14 \o(ﬂﬁh? 9{09{,\3

2 Ny oS eres s 4 4O

2) Find each term described.
a) 2nd term in expansion of (y — 2x)*
3 '
= Y (‘s\ ( T.\')q
= - % \Ssy
c) 1st term in expansion of (a + b)°®

2\ (B)°

. g5

3) Expand completely

a) 2m—1)*

= L) e (g (1) (2 ()R
@

u ; ‘B
= \om =T VUM -y v )

b) coefficient of x? in the expansion of (x + 2)°
U™ ermis 10 (07 (2)> = 904

&Y Yhr R OOT S RO .
d) coefficient of b in the expansion of (3 + b)*
1 g i s 4(2°(B) = logls

& e ey 1% V0%,
f) coefficient of a? in the expansion of (2a + 1)°

y* emig 10 (30\9(‘\)3 = 4oo?

&N wEROGLT 4 Yoy

b) 4th term in expansion of (4y + x)*
RICNCS
s \() '-SJLB

d) 2nd term in expansion of (y — x)*

o (L@z (%'

-

—L(tffk

b) (x —y)?

= )y TK’Q(“\\%@ Lﬁ\ \ (L}

_ 23 > 3
%/X\\/)%%g(\/} _\3



) (x* —y)°
\(%)+6(U(<O§* %\
x\0o (’)L (L\S\"S "SCML‘)( %\"\* (I%\S

30
= c)”(“’b v 10 /x)}\f »\()/;fg(&’
o

Ty

e) (v —x*)°

3 s ! \ c}
- \(\3\ & 3(\‘5\ (1 ,(—5@9 (234

E
- 3 "%\59}-\-%\3’)&‘ -7(6

V(Y

d) (2x3 + 1)°
SV 40y ot
ERN +5( ao?)(‘) +|( l)s

= Saﬂéls ¥ %O/)ém-\— 4047 tuoxt "T(O&% b

f) (v — 4x)3

‘(“33 T e 3’ o
- \3 \33 x *%%1 _Q,‘{y

Answers

1)a) 80 b)80 c)405 d) 108 €)90 f)40

2)a) —8y3x b)16yx® c¢)a® d)—4y3«x

3)a) 16m* — 32m® + 24m? —8m+1 b) x3 — 3x%y + 3xy? — y3

) x20 — 5x16y + 10x12y? — 10x8y3 + 5x*y* — y°

d) 32x%5 + 80x'? + 80x° + 40x® + 10x3 + 1

e) y3 — 3y%x? + 3yx* —x% f)y° — 12y%x + 48y3x? — 64x3




6.3 Pascal’s Triangle - Worksheet #2

MCR3U

lensen éOL.LA—r!(j}JC\

1) Expand each expression using Pascal’s triangle

a) (x + 4)3 b) (1 - 2x)*

= el 3 ) () < V0% vl Pan g iy 3, | (32)"

3 ol
. ™ +44ne + 64
L+ ) SR UL N LI SO INTON

c) 3x+y)? d) (x-5)5

= 1(z)* NW{;\*‘ (Lj)l 2 l(«ls*é(«\” (-8) %\0(’)03('5\}*‘O{«)ﬁﬁf%(y}{.

AT
- ‘h}x@aﬁ*t}&l e :

s
FXA5 42500 - (2504 335y - 312

e) (3 + 2n)s f) (x- 7)1

S RLICRNHE R ST 5%
SOV G+ ((3)(a00 « ()t

= B Ml Yo 2 s ynon
Ao+ 57645 +64 4



g) (2x +5)7

i )
1@ (30" ) v (1P () 435 (3 (5)° 35050/(5)"s 31(a(gP *Tlaxys)f E
S+ 1(5)

=\’ b
Fr AUOK” + U004 1 T00004 + 195000 43 AR 5000 4 214 W0x 4 T g

Answers

1.a) x3+ 12x2 + 48x + 64
b) 1 - 8x+24x2 - 32x3 + 16x*
c) 9x2 + 6xy + )2
d) x5 — 25x% + 250x3 — 1250x2 + 3125x - 3125

€) 729 + 2916n + 4860n2 + 4320n3 + 2160n* + 576n5 + 64n6

f) x11-77x10 + 2695 x°-56 595x8 + 792 330x7 - 7 764 834x6 + 54 353 838x5~ 271 769 190 x*
+951192165x3-2219448285x2+3 107 227 739x-1977 326 743

g) 128 x7 + 2240 x® + 16 800 x5 + 70000x* + 175000 x> + 262500 x2 + 218 750 x + 78 125




