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Prove that:

gZ(Zsinx + 3cosx)
[

o 2cosx+ 3sinx

Proposed by Neculai Stanciu-Romania
Solution by Tapas Das-India

x
Lemma:V x > 0,In(1+ x) > 17

¥
Proof:let f(x) =In(1+x) — 1%
f'(x) = 1 1 > 0 so f(x) is increasing, f(0) = 0

1+x_(1+x)2=(1+x)2

and f(x) > f(0) or,In(1 + x) — ﬁ > 0or,In(1+x) > 1L+x (D
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clearly 10 > - = 3 X - = 31 (3)

d
let 4sinx + 6cosx = m(2cosx + 3sinx) + n.a (2cosx + 3sinx)

4sinx + 6cosx = m(2cosx + 3sinx) + n(3cosx — 2sinx)
4sinx + 6cosx = (3m — 2n)sinx + (2m + 3n)cosx

comparing the coeficient of sinx & cosx we get

2m+3n=26,3 2n=4 lvi tm= 2 a0
m+3n=63m—2n=4,solvingwegetm=_,n=
fz‘l 2(2sinx + 3cosx) . f% (4sinx + 6cosx) =
o 2cosx+ 3sinx ~ Jo 2cosx+3sinx

dx =

fgi—: (2cosx + 3sinx) + g (3cosx — 2sinx)
0

2cosx + 3sinx
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