Answer on Question #72883 — Math — Calculus
Question

Solve

2
1
f \/1+t—2+(lnt)2+21nt+1dt
1

Solution

2
1
f \/1+t—2+(lnt)2+21nt+1dt
1

The approximation was obtained through numerical integration.
The absolute error of an approximation
Left Riemann Sum or Right Riemann Sum

b—a
|En| < ——(f(b) — f(@)
Midpoint Rule

(b —a)’ "
|Enl < =7 { max | f" ()|}

] asxs<b
Trapezoid Rule

(b —a)’ "
|Enl < 57— { max | " ()]}

asx<b
Simpson’s Rule

NS
|En|3u{

Tg0nt Lanax |f (4)(")”

asx<b

Left Riemann Sum

b
j FO) dt ~ M(f () + F (&) + F &) + -+ Ftnp)

b—a
At =
n
We havethata =1,b = 2,n = 10.
Therefore,
Ap = 2—1 B 1
10 10

Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=111,12,13,14,1516,1.7,1.8,19,2=b

1
f(to)zf(1)=\/ 12+(1n1)2+21n1+1_x/§zs1.732051

1
f(e) = F(1.D) =] +rtnLD?+2In 1.1+ 1~ 1.739583



f(t)=f(12) = |1+ +(n12)?+2In12+ 1~ 1758502

flt) =f(1.3)= |1+ 2+(ln13)2+21n13+1~1784735

1+

F(t) = f(1.4) = 2+(ln14)2+21n14+1~1815589

flts) =f(A5) = |1+

s
J
J
J
f(t6)—f(16)—j1
J
J
J

2+(1n15)2+21n15+1~1849264

— +(n16)*+2In1.6 +1 ~ 1.884552

1+

F(&) = F(1.7) = 2+(ln17)2+21n17+1~1920636

1+

Fte) = f(1.8) = 2+(ln18)2+21n18+1~1956964

1.3
1.4
1.5
1.6
1.7
1.8
1+ 1.9

F(t) = f(1.9) = 2+(ln19)2+21n19+1~1993161

2
1
j \/1 + ) + (Int)? 4+ 2Int + 1dt = 0.1(1.732051 + 1.739583 +
1

+1.758502 + 1.784735 + 1.815589 + 1.849264 + 1.884552 +
+1.920636 + 1.956964 + 1.993161) ~ 1.8435

Right Riemann Sum

b
[ r@rae = ae(r@) + £ + 16 + 4+ £(6)

b—a
At =
n
We havethata =1,b = 2,n = 10.
Therefore,
A = 2—1 _ 1
10 10

Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints



a=111,12,13,14,15,16,1.7,1.8,19,2 =b

1
f(t) = F(1.1) = J1 +1+ (n11)2+2In11+1 ~ 1.739583

1

£(t) = f(1.2) = +(In1.2)242In1.2 + 1 ~ 1.758502

* 1.22

1

£(ts) = F(1.3) = +(In1.3)2+2In1.3 + 1 ~ 1.784735

* 1.32

1
1+—+(n14)2+2In14+1 ~ 1.815589

) =14 = |1+

1
1+—+(n15)2+42In15+ 1 ~ 1.849264

flt) = F(15) = |1+

1
1+—+(n1.6)2+2In1.6+ 1 ~ 1.884552

flt) = F(16) = |1+

1
1+—+(n1.7)2+2In1.7+ 1 ~ 1.920636

FE) = AN = |1+

1
1+——+ (In1.8)2+2In1.8 + 1 ~ 1.956964

flt) = FO8) = 1+

1
1+—+(In19)2+2In1.9+1 = 1.993161

flt) = F19) = 147

2 2 2 22 2 2 2 2 2 2

f(to) = f(2) =

<

1
1455+ (n2)2 +2In2+ 1~ 2.028977

2
1
j \/1 +5+ (In0? +2In¢ + 1de ~ 0.1(1.739583 + 1.758502 +
1

+1.784735 + 1.815589 + 1.849264 + 1.884552 + 1.920636 +
+1.956964 + 1.993161 + 2.028977) =~ 1.8732



Trapezoid Rule
b

| ra
“At
~ — (f(t0) + 2 (01) + 2f () + -+ + 2f (tn-1) + f (&)
b—a
At =
n

We havethata =1,b = 2,n = 20.
Therefore,
a2l 1

10 10

Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=111,12,13,14,1516,1.7,1.8,19,2 = b

1
F(to) = f(1) =J1+F+ (In1)2+2In1+ 1 ~ 1.732051

1
>+ (In 1.1)2+2In1.1+ 1 = 3.479167

2f(t)) =2f(1.1) = 2\/1+11

1+—+(n12)2+42In1.2+1 ~ 3.517004

2f(6) = 2f(12) = 2 1+

2f(ts) =2f(13) =2 |1+ 2+(ln13)2+21n13+1~3569470

1+

2f(t)) = 2f(1.4) = 2 2+(1n14)2+21n14+1~3631177

4

1.3
1.
152+(1n15)2+21n15+1~3698528

2f(te) =2f(1.6) =2 [1+—+ (In1.6)2 + 2In 1.6 + 1 ~ 3.769104

1.62

2f(t) =2f(1.7) =2 [1+—+ (In1.7)2 + 2In 1.7 + 1 ~ 3.841272

1.72

2f(ts) =2f(18) =2 [1+—=+ (In1.8)2+ 2In1.8 + 1 ~ 3.913928

1.82

o5
J
J
2f(ts) = 2f(1.5) =2j1
o5
i3
=



1
>+ (n1.9)?+2In1.9 + 1 = 3.986323

2f(ts) = 2£(1.9) = 2J1+ =

1
Ft) = f(2) = \/1 +55+(n2)2 +2In2 + 1~ 2.028977

2 1 0.1
f \/1 +t_2+ (Int)2+2Int+1dt = 7(1.732051 + 3.479167 +
1

+3.517004 + 3.569470 + 3.631177 + 3.698528 + 3.769104 +
+3.841272 + 3.913928 + 3.986323 + 2.028977) ~ 1.85835

Midpoint Rule
b

[ rwyac~
a
_ to +t41 ti + ¢, th— + tn—l) (tn—l + tn)
NAt<f( 2 )+f( 2 >+ +f( 2 AN
b—a
At =
n
We havethata =1,b = 2,n = 10.
Therefore,
At="_"=01
10

Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=1,11,12,13,14,1516,1.7,1.8,1.9,2 =b

to + tl) (1 +21.1> = £(1.05) =

\/ 1 052 + (In1.05)2 4+ 2In1.05+ 1 ~ 1.734068

L+t 11412
e
2 ~
\/ + o+ (IN115) 4 2In 115 + 1 ~ 1.747913
12+13
f (T) = £(1.25) =

J



/() - -y -

\/1+1352+(1n1 35)2+2In1.35 + 1 ~ 1.799714

j1 1452+(1n145)2+21n145+1~1832160
\/1 1552+(1n155)2+21n155+1~1866765

f(t6 t, _f(1.6+ 1.7

’ _ ) — F(1.65) =

2 ~
\/1 1652+(1nl65)+21n165+1 1.902534

f (t7 y t _ (1.7 —;— 1.8) = F(1.75) =

J

+2In1.75+1 = 1.938797

2 ~ 1.
\/1 1852 + (In1.85)2+21n1.85+1 = 1.975097

f (t t10) f (1.92+ 2) _ £(1.95) =

-

2
1
j \/1+—2+(lnt)2+21nt+1dtz
1 t

+2In195+1~= 2.011123

~ 0.1(1.734068 + 1.747913 + 1.770898 + 1.799714 + 1.832160 +
+1.866765 + 1.902534 + 1.938797 + 1.975097 + 2.011123) =~ 1.85791



Simpson’s Rule
|
a

A
= S5 () + 4 () + 21 () + 4F (1) + 2 (6) + -+
+4f(2n—2) + 2f (th-1) + f(t0))
—a

At = "
We havethata =1,b = 2,n = 10.
Therefore,
pe=2"1_01
10

Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=111,12,13,14,1516,1.7,1.8,19,2 = b

1
F(to) = f(1) =J1+F+ (In1)2+2In1+ 1 ~ 1.732051

1
4f(t1)—4f(11)—4j1+—+(1n11)2+21n11+1~6958334

2f(ty) = 2f(1.2) = 2 1+—+(1n12)2+21n12+1~3517004

Af(ty) =4f(1.3) =4 |1+ 2+(ln13)2+21n13+1~7138941

1+

Af(ts) = 4f(1.5) = 4 2+(ln15)2+21n15+1~7397055

1+—+(n1l6)2+2In1.6 +1 ~ 3.769104

2f(te) = 2/(16) =2 |1+ o3

1+—+(n1l7)24+2In1.7 + 1 ~ 7.682545

4f(t) = 4f(L7) = 4 |1+

o
2f(t)) = 2f(1.4) _2J1 142+(1n14)2+21n14+1~3631177
=



1.82

1
1+——+(In1.9)2+2In1.9 + 1 ~ 7.972646

1.92

2f(ts) = 2f(1.8) = 2]1 ML (In1.8)2 +2In1.8 + 1 ~ 3.913928
4f(ty) = 4f(1.9) = 4\/

1
F(t) = f(2) = \/1 +o55+ (n2)2+2In2 + 1 ~ 2.028977

2 1 0.1
f J1 +o+(nD2 +2Int + 1de = —(1.732051 + 6.958334 +
1

+3.517004 + 7.138941 + 3.631177 + 7.397055 + 3.769104 +
+7.682545 + 3.913928 + 7.972646 + 2.028977) =~ 1.85806

We have that

2
1
j \/1+t—2+(lnt)2+21nt+1dtz 1.858
1
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