Answer on Question #72782 — 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.
Left Riemann Sum (n=20):1.85070557000951

Right Riemann Sum (n=20):1.86555187603946

Midpoint Rule (n=20):1.85801770720187

Trapezoid Rule (n=20):1.85812872302449

Simpson’s Rule (n=20):1.85805495103159

2
1
j \/1+t—2+(lnt)2+21nt+1dtz 1.85805
1

The absolute error of an approximation
Left Riemann Sum or Right Riemann Sum
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Trapezoid Rule
b
j f(t)dt =
“At
~ — (F(t0) + 2 () + 2f (2) + -+ + 2f (ta-a) + f (t))
b—a
At =
n
We havethata =1,b = 2,n = 10.
Therefore,
2—1
At =———=10.1

10



Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=1,11,12,13,14,15,16,1.7,1.8,1.9,2 =D

1
F(to) = f(1) =j1+§+ (In1)2+2In1+ 1 ~ 1.732051

1
2f(t1)—2f(11)—2j1+—+(1n11)2+21n11+1~3479167

2f(ty) =2f(12) =2 |1+ 2+(ln12)2+21n12+1~3517004

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

2f(t) =2f(14) =2 |1+ 2+(ln14)2+21n14+1~3631177

2f(ts) = 2f(1.5) = 2 2+(ln15)2+21n15+1~3698528

1+

2f(ts) = 2f(1.6) = 2 2+(ln16)2+21n16+1~3769104

2f(t) =2f(1.7) =2 |1+ 2+(ln17)2+21n17+1~3841272

2f(ts) = 2f(1.8) =2 |1+ 2+(1n18)2+21n18+1~3913928

1+—+(n19)2+2In1.9 4+ 1 ~ 3.986323

2 (ts) = 2f(19) = 2 |1+ =

o
o
o
o
B
B
B
[

F(t) = f(2) = \/ + 55+ (In2)2+2In2 + 1 ~ 2.028977

2 1 0.1
j \/1 + o+ (IN0? +2Int + 1de ~ —(1.732051 + 3479167 +
1

+3.517004 + 3.569470 + 3.631177 + 3.698528 + 3.769104 +
+3.841272 + 3.913928 + 3.986323 + 2.028977) ~ 1.858

Midpoint Rule



| (e de ~

~ At (f (to ; tl) +f (tl -; t2> bt f (tn—z ‘; tn—l) ny (tn—12+ tn))

b—a

At =

n
We havethata =1,b = 2,n = 10.
Therefore,

At =——=0.1
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

to + t1> (1 +21.1) — F(1.05) =

J1+1052+(1n105)2+21n105+1~1 734068

; (t1 + t2 _; (1.1 +1.2

S 5 ) — F(1.15) =

2 ~
\/1 1152+(1n115) +2In1.154+1~=1.747913
t t3 1.2+ 1.3

/() -2 -

2 ~
\/1 1252+(1n125) +2In1.25+1 = 1.770898

f<t3 t _ (1.3+1.4

_ _ ) — £(1.35) =

2 ~
J1 1352+(1n135)+21n135+1 1.799714

2 N
\/1 1452+(1n145)+21n145+1 1.832160

F(ErE) = £ (250) = rass) =

Jz 2

+2In1.55+1 = 1.866765



/()-8 e -

2 ~
\/1+1652+(1n165) +2In1.65+ 1~ 1.902534

<t7 + t8 (1.7 + 1.8
/ 2 2

f(tSZ ﬁ(@) - 189 -

) — F(1.75) =

2 =~
\/1 o7+ (In1.85)2 +21n1.85 + 1 ~ 1.975097

f (t tm) f (1.92+ 2) — F(1.95) =

-

2
1
j \/1+t—2+(lnt)2+21nt+1dtz
1

~ 0.1(1.734068 + 1.747913 + 1.770898 + 1.799714 + 1.832160 +
+1.866765 + 1.902534 + 1.938797 + 1.975097 + 2.011123) ~ 1.858

Simpson’s Rule
j f)dt =
a

A
= S (FCt0) + 4£(6) + 27 () + 4F (1) + 27 (t2) + -+
+4f(2n—2) + 2f (th-1) + ()
—a

At = "
We havethata =1,b = 2,n = 10.
Therefore,
2—1
At =—=0.1

10



Divide interval [1, 2] into n = 10 subintervals of length At = 0.1 with the
following endpoints
a=1,11,12,13,14,15,16,1.7,1.8,1.9,2 =D

1
F(to) = f(1) =j1+§+ (In1)2+2In1+ 1 ~ 1.732051

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

2f(ty) =2f(12) =2 |1+ 2+(ln12)2+21n12+1~3517004

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

2f(t) =2f(14) =2 |1+ 2+(ln14)2+21n14+1~3631177

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

1+

2f(ts) = 2f(1.6) = 2 2+(ln16)2+21n16+1~3769104

Af(t) =4f(1.7) =4 |1+ 2+(ln17)2+21n17+1~7682545

2f(ts) = 2f(1.8) =2 |1+ 2+(1n18)2+21n18+1~3913928

1+—+(n19)2+2In1.9+1 ~ 7.972646

4 () = 4F(19) = 4 |1+ —;

o
o
o
A
B
B
B
[

F(t) = f(2) = \/ + 55+ (In2)2+2In2 + 1 ~ 2.028977

2 1 0.1
j \/1 + o+ (IND? +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) =~ 1.858
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