Estimation Practice

1. Find the value of n which will give an estimate of the definite
integral below to within 0.001 of the actual value using the indicated

method. ;
/ sin(2?) dx
0

You can use:

f(@) = sin(a?)
f(x) = 2x cos(x?)
f"(z) = 2 cos(z®)—4a? sin(x?)
O (z) = —4zsin(2?)—8x sin(x?)— 82> cos(x?)
= —12x sin(2?)—8z* cos(z?)
fW(z) = —12sin(x?)—242% cos(2?) —2422 cos(x?)+162* sin(z?)
= —12sin(2?)—482? cos(z*)+16x* sin(z?)

a. Trapezoidal
Note that for all z in [0, 5], | f”(z)] < 2 + 4(5%) = 102. We want

102(5 — 0)

3
|Er| < =55 < 0.001
n

102(5 — 0)3 9
————— < n”" = n=1031
12(0.001) = "
b. Midpoint

We can use the same K value of 102 from part a. We want

102(5 — 0)

3
Bl < =5 < 0.001
n

102(5 — 0)3

<n?=n="729
24(0.001) = "



c. Simpson’s Rule
Note that for all x in [0, 5],
11212. We want

FO ()| < 12 +48(5%) + 16(5%) =

11212(5 — 0)°

Eql < < 0.001
1Bs| < —ggpr—— < 000
11212(5 — 0)° _
SO ) ot = =120
180(0.001) = "

(Remember that for Simpson’s Rule, n has to be even . . . . )



2. Use integrals to estimate the series below to within 0.001 of

the actual value.
—+o0
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n=1 n
From the integral test, we have that
oo =1 oo
sn+/ —5d:13§2—5§8n+/ —5d:£
np1l T ~n X

The difference in the upper and lower bound is
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Note that
(n+1)*—nt

A(n + 1)in

a few calculations:

< 0.001 forn =14

ST S
ST AT 3 T 43 T 1024

+o0 1 b 1 1 b
/ — dr = lim / — de| = lim |———
4 x bstoo | J, @ botoo | dat],

. 1 1 \] 1
= T 4(4M )| T 1024

. 1 1\l 1
I T 451 )| ~ 2500

11 1 1 | 11 1 1
e DSl gt t
n=1

So

<
32 243 1024 2500 — 32 243 1024 1024



3. Show that the following series converges by the Alternating
Series Test. Then estimate the value of the series within 0.001 of

the actual value. .
y o
no

n=1

Converges by Alternating Series Test:

1. lim l:0

n——+oo N

Q.i [i]:j<0forallm>0,

dx | x° 6

117
SO {—5} is a strictly decreasing sequence.
n

n=1
Note that 1/4°% < 0.001 - so we can stop adding up terms at n = 4.
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4. Estimate the given indefintie integral using the indicated

method . . . A
/ 2% dx
0

(a) Using Trapezoidal Rule with n = 2.

Srp =2 [M} s {f(2) —5 f(4)] _
St =2 [03—4] +2 [HTH)} =24

(b) Using Midpoint Rule with n = 2.
Sma=2f(1) +2f(3) =
Sua=2-1+2-9=20

(¢) Using Simpson’s Rule with n = 4.

Ssa = 5 1700) +47(1) +2/(2) +4/(3) + F(4)) =
55,4:%[0+4-1+2-4+4-9+16]:%

also calculate it this way:

1 2
Ssa4 = gST,z + §SM,2 =

1 2 64
— S(24) 4+ 2(20) = =
Ssa 3( )+3( 0) 3

(d) Now just calculate the value directly:

! 11" 64
/ r?dr = {—xﬂ = —
0 3 1, 3



