ANSWER on Question #78967 — Math — Calculus

QUESTION

Prove that
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SOLUTION

We recall the property of a definite integral, the binomial and trigonometric formulas that we will need to solve
this question

if f(x) — odd function,then jf(x)dx =0

( More information: https://en.wikipedia.org/wiki/Riemann_integral )

(a+ b)? = a? + 2ab + b?
(a —b)(a+ b) = a? — b?

( More information: https://en.wikipedia.org/wiki/Binomial theorem )

tanx = —— - tan(—x) = —tan(x)
T tanx + 1
tan (x + —) =—
4 tanx — 1

( More information: https://en.wikipedia.org/wiki/List _of trigonometric identities )

Then,

1 STEP: We transform the integrand
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Conclusion,
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2 STEP: Apply our transformed function
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3 STEP: We transform the integrand

n n
(1—tant)z — (1 +tant)2

n
_ n s 1+ tant\2 T
1- Jtan (t+4)=1_(1—tant) _ (1 —tant)? _
- n - n n —
s 1+ tant\2 1—tant)z + (1 +tant)2
1+ tan"(t+4) 1+(—1—tant) ( ) ( . )
(1 —tant)2

_ (1 —tan t)% — (1 + tan t)% _ [(1 — tan t)% — (1 +tan t)g] . [(1 —tan t)% + (1 + tan t)g]

n n— n n n n
(1—tant)z + (1 +tant)2 [(1 —tant)z + (1 + tan t)Z] . [(1 —tant)Zz + (1 + tan t)Z]

_ ((1-tan t)%)2 — (1 +tan t)%)2
((1 ~ tan t)%)z +2-(1—tan t)% (1 +tan t)% + ((1 + tan t)g)2

(1—tant)" — (1 +tant)™

- n
(1—tant)"+2- (1 —tan?t)2 + (1 + tant)"

Conclusion,
T
1= jtan® (t + Z) ~ (1—tant)" — (1 + tan )"
- n
1+ |tan® (t + %) (1—tant)"+2- (1 —tan?t)2 + (1 + tant)™
Then,
n n n
7 1 —+tan"x : (1—-tant)" — (1 +tant)™ :
() [( : o= [ o
s \1+vtan™x e \(1—tant)" +2 - (1 —tan?t)Z + (1 + tan )" ke
4 4
4 STEP: Let us prove that the function £, (t) is odd
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Conclusion,

[fo(=8) = (=1) - £,(t) > f,() — 0dd function]|

Then,
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General conclusion,
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Q.E.D.
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