Answer on Question #69804 — Math — Calculus
Question

Expand sin x - cosh x in ascending powers of x up to x>.

Solution

Method |
f(x) =sinx-coshx
f(0)=0
f'(x) = (sinx - coshx)" = (sinx)'(coshx) + (sinx)(coshx)' =
= cosx - coshx + sinx - sinh x
Fl(0=1-1+0=1
f"(x) = (cosx - coshx + sinx - sinhx)' =
= (cosx)'(cosh x) + (cos x)(coshx)" + (sinx)'(sinhx) + (sinx)(sinhx)' =
= —sinx - coshx 4+ cosx - sinhx + cosx - sinhx + sinx - coshx =
= 2 cosx -sinhx
f")=0
f'""(x) = (2cosx -sinhx)" = 2(cosx)'(sinh x) + 2(cos x)(sinh x)’ =
= —2sinx - sinhx + 2 cos x - cosh x
F0)=0+2-1-1=2
f¥(x) = (—2sinx - sinhx + 2 cos x - coshx)’ =
= —2(sinx)'(sinh x) — 2(sin x)(sinh x)’ +
+2(cosx)'(coshx) + 2(cosx)(coshx)’ =
= —2cosx-sinhx —2sinx-coshx —2sinx-coshx + 2cosx - sinhx =
= —4sinx - coshx
fV(0) =0
fV(x) = (—4sinx - coshx)’ = —4(sinx)'(cosh x) — 4(sinx)(coshx)' =
= —4 cosx-coshx —4sinx -sinhx
fY0)=—-4-1-1-0=—4
By Maclaurin’s Theorem we have

FG) = £O)+ 2/ (0) + 2 170 + 7 (0) + o pv(0) + 2 £7(0) + -

Substituting all the values we get
3 5

X X
f(x) =sinx-coshx=0+x+0+§(2)+0+§(—4)+---=

x3 x5

—x+?—%+



Method 11
Use Standard Expansions

x x> x7
smx—x——+§—$+

x%  x* x®
COth_1+7+Z+E+
Then
_ x3 x5 7 x2 x4 46
smx-coshx=<x——+§—ﬁ+ )(1+7+E+E+--->=

x3 x5 x3 x5 45

=x——+—+——c—+—+-

3! 51 2! 2'3' 4!
x3 x>
=x+—(-14+3)+—(1—10+5) + -

6 120
x3 x5
TR
x3 x5
Answer: sinx - coshx = x+?—%+
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