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UP.547 Find without any software:

Z4x*—6x—-9
Q=j >
1 x

Solution 1 by proposer

4-x4—6x—9 2+§ 6 9 2+§ 3 3 6 2+§
Texx=<4_F_F)exx= (2_?)<2+F)_F exx=

3 32 11
=(2+F)e2x+§ = —/ell —5¢°

Solution 2 by Marin Chirciu-Romania

4x*-6x-9 6 9 3 3 6
Wehave *—2= = 4 - 5 - 2= (2-3) (2+3) -
We obtain:

24x*—6x—-9 3 2 3 3 6 3
Q= j —4€2x+de = J <(2 - —2) (2 + —2) — —3> ez’”idx =
1 X 1 X X X
2 3 3 3 2 6 3 2 3 3/
= f (2 — —2> (2 + —2> e txdx — f —3ezx+idx = f (2 + —2) <e2x+5) dx —
1 X X 1 X 1 X
2 3 2 3 !/ 2 3
— j %ez’“’}dx Parts f (2 +12> (ez"*z) dx — f %ez"*zdx =
3

3 N 3 26 ,.3
= (2 + —2> (ezx+x) — J (2 + —2) e xdx — f —3e2x+xdx =

3 3\ |2 26 3 2 6 3 3 3\ |2
= (2 + —2) (ez’”E) + f —3e2x+§dx — f —3e2x+idx = (2 + —2> (ez’”E) =
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3\ (443 3 2+§) 11 11 5
= — 2| — —_ 1| = —p2 —
(2+4)(e ) (2+1)(e 3 €7 e

The problem can be developed.

Remark.

Let a, b € R*. Find:

2244 —2b 2
x—Db b
Q =] : e xdx
1 x
Marin Chirciu
Solution
a?x*-2bx—b? 2 2b b? b b 2b

We have =22 = a? - -5 = (a - ) (a+ 5) - 5
We obtain:

Z2a?x* — 2bx — b? b 2 b b 2b b
Q= f pr ax+?dxf ((a - ?> (a + F) - F) e xdx =
1 1

2 b b 22b ..b 2 b b
:f (a__2> (a+ ) ax+;dx f _3 ax+;dx_f <a+—2) (eax+§> dx —
1 x x? 1 X 1 X
2 3 2 N 2
- J ge“’”idx Parts j (a + %) (e“x “7) dx — %e“”_dx =
1 X 1 X 1 X
b (2 2 ! b 2 b
— (a + %) (eax+§> _ f (a + %) ax+§dx f % ax+; dx —
X 1 1 X 1 X

b N2 (22D 4,3 22b b b
= (a + —2) (e“’”E) + J — e xdx — —3eax+_dx = (a + —2> (e“”i)

b b b b 4a+b 4a+b
=(a+g)(e2) - (a+g) (1) === % ~@+memr

Note: For a = 2, b = 3 we obtain the problem UP.547 from RMM — 37 — Summer 2025
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