Solution to Quiz 7

o (50 pts) [ LS taedg,

Solution: From the partial fraction % =44+ 54+ 9D we get
43 —8x?+22—3 = Ax(2*+1)+B(2?+1)+(Cx+D)a?, 3 2x —2x+3 = Az’ +
Ax+Bx?+B+Cz*+Dx? and 423 —82?+22—3 = (A+C)x3+(B+D)x*+ Az+B.
Thus A+C =4, B+ D = -8, A—2andB——312—IenceA:2 B = -3,
C=4- A_2andD_—8—B——5 Thus 484203 2 3 4 2125

2(z2+1) T z2+1
and f%dx = 2In|z| + 2 + In|2? + 1| — Sarctan(z) + C. We have
used [ iﬁjdw = mgildx — 2+1d3c =1In|2? + 1| — Sarctan(z) + C.

¢ (50 pts) Determine whether each integral is convergent or divergent.
If the integral is convergent, compute its value.

1. .
/ —dz
1 T3
b
Solution: [ Arde = limy o [} Ardz = limy o § = limp o 35 —
5 =00. So [|” —rdx diverges.
2. -
——d
/e z(lnx)? v
1 We use u = Inz and du = ;dv to integrate [ [pwdr = [ du =
_iuiz +C = 2(lnm2 + ¢ and f lnx)de = hmb—>oo_ (lnx2|b -

limy o —2(156)2 + 1 =1. We have used Ine = 1.

e (Bonus problem 20 pts)

/ 6x — 5 J
— dx
2+ 4z + 13

Solution: Completing the square, we get 2% + 4z + 13 = 22 + 4z + 4 +
9 = (x+2) + 3%. Let z + 2 = 3u. Then dr = 3du and = = 3u — 2.

6x—5 _ [ 6(Bu=2)— 18u—17 _ [ 18u—17 _
J x2+4m+13 =/ [@+2) o dr = | = +32 =/ o(uzr1yodu = J Sz du =
f rdu — Hf —du = 3In|u? 4+ 1] — arctan( )+ C = 31n|(‘”+2) +1| -

x+2

Tarctan(*2) + C. In the last step, we have used u = “==.
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