Math - Calculus Il SERIES ( Partial Sums )

; a, =a, +a, +a; + ... infinite series

=]

S,=4a,,S,=a,+a,;S;=a, +a, +a;; ...
S,=a, +a, +a; +..+a,

{8;,8,,8;,...8
GEOMETRIC SERIES

} = sequence of partial sums

no' -

a+ar+ar?+ard+ ..

S,=a;S;=a+ar+ar?; .. -2 S -a-+ar+ar?+ .. +ar"’
a(1-r" :
S, = a(1-—r?) ( in compressed form )
1-r

S = sum of the series = lim S = §_ =

N—o

11 ( assuming this limit exists )
-r

Otherwise, the series diverges ( that is, the series has no sum ).
Geometric Series

Find Sn and determine whether the series converges. If the series converges, find the sum of

the series.
o n
() X 2 Sy =21 —(1] . convergentto S_ = 2
k=1 5K1 2 5 2
© 2k—1 1
(2) ¥ — S, = — [1 -2n ] ; divergent
k1 4 4
(3) Y 401 S, = il [1-(@"] ; divergent
n=1 3
o n+1 n
(4 X 3 S, = 9 1q-]-3 : divergent
n=1 2 10 2
5 402 64 4)\" 6
(5 X S, =—1|1- (—) ; convergentto S, = —
n-1 70+l 1 7 21




oo e k—1 n

(6) Y —) S, = 4 [1- (3) . convergent to S_ = —1
k=1 \ TT m-e m m-e
oo k n

(7)) A S, = L I o | , convergentto S_ = .l
k=1 2 3 2 3
o (2)™ 4 2\" 4

(8 Y | = S,==|1-[% . convergent to S_ = =
n—1 \ 3 3 3 3
oo k-1 n

(9 Y _3 S, = 4193 : convergent to S_ = 4
k=1 \ 4 7 4 7
o n

(10) Y (-1)x1 I S,=6|1- A : convergentto S_ =6
k=1 6k 6

TELESCOPING SERIES

Find Sn and if possible, find the sum of the series

Nlw

(1 1 S,=1- 1 ; convergentto S_ =1

n=1 n(n+1) n+

o 1 1 11

S, =—|1+—- - - ; tto S, =

(2) n; n(n2) T [ > . convergent to S_
(3) Y 6 S, =1- 2 : convergent to S_ = 1

k=1 (3k+2)(3k-1) 3n+2
(4) 1 S, = 1 [ 1 - 1 ; convergentto S_ = 1

1 (2n-1)@2n+1) 2 2n+1 2
(5 Y [ sin(n) - sin(n+1) ]

n=1

S = sin(1) - sin(n+1) ; divergent ( oscillation ) , no sum

n

(6) Z In ( n ) S, =In(1) - In(n+1) = - In(n+1) ; divergent , no sum
n=1 n+1



- 1 1 1 1
7 S =— - ; convergentto S_ = —
S, ( k+3 k+4) T4 w4 i )
(8) Y ; S, = 1.4 ; convergentto S_ = 1
k=1 (k+1)(k+2) 2 n+2 2
(9) 2 ; S, = 2 + 2_.2 2 ; convergent to S_ = S
n-1 (n+3)(n+5) 4 5 n+4 n+b 10

Express the repeating decimal as a fraction by writing the decimal as a geometric series.

(1) 0.4 converges to g :(2) 0.9 converges to 1
(3) 5.37 converges to 59—392 (4) 0.159 converges to 159

(5) 0.7821 converges to 73 .(6) 0.45114 converges to 44663
101 99000
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