Financial Mathematics 5002 : Homework 5 (0044)

Due on 23 Februrary 2011
Scot Adams

Solutions

2

0044 — 1. Compute f(x3 -x?) ez dx.

Using the results from class, f(x3 -x%) ez dx = fx3 e 2 dx- fxz e rdx=e 2 (-2+x-X}) - /27 ®(X).

X2

0044 - 2. Compute fwe"? dx.
2

fe_7dx= 21 ©(=2).
2

0044 - 3. Compute Fe" e 2 dx.
9

Ra 12 +L 1 _x1?
We complete the square : r«gX@ 2 dx:fe 2 zd’x:ezre 2 dx =
9 9 9

1 u? x2
e? re_Tdu =4/27e ®(-8). Notethatthisshowsthatrexe_?al’x =+/27e D(-y+1).
8

y
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0044 - 4. Compute fw(s e -3¢ ez dx.
4

From the previous problems,

f(Bex—Be4)e_?dX:3rexe_7dx—3e4fe_?ah:3 21e ®(=3)-3e* /21 D(-4).
4 4 4

0044 - 5. Compute f(s e -3e") e 7 dx
(3¢*-3e") = Owhenx = 4,

2

sothatf(3ex—3e4)+e‘?dx=f(3ex—3@4)e‘?clx=3 2me ®(-3)-3e* /27 ©(-4), from0044 - 4.
—o0 4
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0044 - 6. Compute f(Z e -9) e zdx

(2¢-9)=0whenx =1n(9/2),

sothatf(Zex—Q)Jre’x?aZx:fq (2ex—9)+e*x?dx=2 27e ®(-IN(9/2)+1)-9+/27 ®(-IN(9/2))
—0 In (9/2)

0044—7.Computerx4e‘?dxandfmxse‘?dx.

—00

fx"’ e 2dx=3+/27 and ijf’ e 2 dx = 0, by results from class (even and odd powers, respectively).

0044 - 8.

a. Compute fx3 ¢ zdx.

7 )(2
b. Computefxse‘?alx.
-5

2

c. Compute f(x6 -X) e 7 dx.

X2

d.Computef(sz+4x+6)e‘?clx.

XZ
a.fmx%’?dx =0.
—00
7

7 XZ XZ
b.f e Tdx =T (-2-x¢)| =51+ 277
-5

c.f(xf’—x)e*?dx:fxee’?dx—rx(?dx=15 2r .

d. (2x2+4x+6)e_x?alx:2f

—00 —00

xze_?dx+4rxé?afx+6re_7afx:2 27 +6+/27 =8+/27 .

0044 -9.

1 ¥
a. Compute re‘s 3677 dx.
V2m v



1 7 2
b. Compute f e 77 dX.
27 V2

1 .
c. Compute F(«ff’”‘? ~1)e 7 dx.
2n vV

1 X2
d. Compute r(e‘5x+3 ~1), ¢z dx.
2x vV

1
a. We complete the square and use the substutionu = x - 5: f@

312

12 2
f —5x+3{e 5 clx — f e 7 du = 32 (0 (12) — d (3)).
‘/ \V2r V3

3
d. @—5x+3 -1 =0whenx < —. Therefore,
5

f “5x43 _ e_édx_ f% —Sx+3 _ e_édXZ ‘
var L Ver Ver
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x2 1 x2 l x2
r —Sx3 Je 7 dx = f@‘sw'se_?dx - re_7dx =21,




