Math 1232: Single-Variable Calculus 2

George Washington University
Recitation 9

Jay Daigle

March 22, 2024

Problem 1. Write out the first five terms of:
(a) X0 S5
(b) 2
(e) 2orss %

Solution:
(a) §—

2,383,456
(b) $+5+5+5 T 15

0o

16 _ 32 6
+9 12+15'

6 .7 .8, 9 10
(c) 1T 10 1T1isTast a0
Problem 2. Write in series/summation notation:
(a) 1+2+2+2+...
1,1 1 1
b)1—3+5—+x+--

(€) 247+14+23+34+ ...
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Solution:
(a) Yooty 5t
(b) S5, S

(c) 2+ > 0,2k +3.

Problem 3. (a) Use a telescoping series argument to write down a formula for y,_, m

(b) Compute 3237, rrraers-

(c) Use a telescoping series argument to write down a formula for Y, _, ﬁ

(d) Compute Y o2, I<:2+L2k

(e) Use a telescoping series argument to write down a formula for ), In (Z—ié)

(f) Compute Y ;7 In (£t1).

k+3

Solution:

()

i 1 1 1
_ -y _ -
243k +2  hk+1l k42

_11+11++1 1
- \2 3 3 4 n+1 mn+2

1
2 n+2

i 1 o Lo 1
= k2 43k+2 noe2 nt+2 2

3

k=1 k=1
- 11 11 1 1 1
_( 3) (2 4)+(3 5) +(n—1 n+1>+<n
1 1 1
=1l+-—-——— :
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(@) )
>

(e)

:1 (:i;) Zln k+1) — In(k +3)

_ - (m(z) - 1n(4)) + (1n<3) - ln(5)> + <ln(4) - 1n(6)>

o4 (Inn) —m(n+2)) + (1o +1) — In(n + 3))
— In(2) + In(3) — In(n +2) — In(n + 3).
(f)
kio;ln (Z—i;) = lim In(2)+In(3)~In(n+2)~In(n+3) = In(6) —In(n*+5n+6) = —oo.

Problem 4 (Geometric Series). Compute:

2k
@ >3

k=1
Oyt

k=2

5 5 5 5
(C) §+Z+§+1_6+"'

d) Z2+3+32+...

Solution:
—2"  2/3

B 25 =732

b) i (=5)*2  625/64  625/64 625
2%k 1+5/8  13/8 104

k=2
2
(€ 3+3+3++ =2iw = —/1/2:5'
d) Z+8+524+.- =39, —?2;% and since the ratio » = 3 > 1 this series diverges.
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11, 1 1 _Noo (EDMU 130 13
@3-ty st = i w1

Problem 5 (Infinite Decimals). We want to find a rational representation of the infinite

decimal 0.47. That is, we want to write 0.47 = © for integers p, .

(a) First, what happens if we multiply 0.47 by 1007?

(b) Using part (a), what can you tell about (99) - 0.477

(c) Give a rational representation of 0.47.

(d) Now let’s take a different approach. Write 0.47 as an infinite series.

(e) What kind of series is this? Can you use that fact to find a rational representation of
0.477?

(f) Now use the same logic to find a rational representation of 2.63.

Solution:

(a) 0.47 - 100 = 47.17.

(b)
99 -0.47 = 100 - 0.47 — 0.47
= 4747 — 0.47 = 47
(¢) Thus 0.47 = gI.
(d) We can write 0.47 = Y7 47 - 1007*.

. . . . . . 4_7 o L
(e) This is a geometric series with a = 75 and r = 55. Thus

& 47 47 4
047 =Y 47-1007" = flo__ HToo _ 47
k=1

T 1—1ho %h0 99
(f) We can ignore the 2 until later. We can see

0.63 = Z 63-1007%
k=1

_ %100 63/100
1—1hoo  9/i00
@
99
— 63 261
263 =2+ — = —.
N 99 99
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