MATH 226 Differential Equations
Notes on Assignment 1

Problem 1: fxe2x2d:n
Let u = 2z% so du = 4zdz and zdz = 7du and e27® — eu,
Hence [ ze?”dz = [tetdu=Let + 0 =12 1 C

Problem 3: [ % cos(1 — 4t%)dt
Letu =1 — 43 so du = —12t%st and t2dt = — L du.

12
Hence [ t?cos(1 — 4t3)dt = [ —35 cosudu = — 5 sinu + C = —% sin(1 — 4¢%) + C

Problem 4 : [ z%sin(2z)dx

Use Integration By Parts with U = 22, dV = sin(2z)dz. Then dU = 2zdz,V = —1 cos(2z) so

UV — [VdU = —L12? cos(2z) — [ —z cos(2z)dz = — 2% cos(2z) + [ z cos(2z)dx.

Use Integration By Parts on [ z cos(2z)dx with U = z,dV = cos(2z)d giving dU = dz,V = 1isin(2z)
which yields [« cos(2z)dz = fxsin2z — [ £ sin(2z)dr = zsin 2z + 1 cos(22) + C.

Finally, [ 22 sin(2z)dz = —%" cos(2x) + £ sin(2z) + 1 cos(2z) + C.

Problem 5: [/ cos(Inz)dx

First analyze the indefinite integral using Integration By Parts twice.

(a) Let U = cos(In)),dV = ldz. Then dU = —“208) gy 7 — 5

soUV =z cos(lnzx),VdU = x%(lnx)dx = —sin(lnz)dx

Thus [ cos(Inz)dx = zcos(Inz) + [ sin(lnz)dz

(b) Use Integration By Parts on [ sin(lnz)dx with U = sin(Inz),dV = 1ldz so dU = %d:ﬁ, V=u
so [sin(lnz)dz = zsin(lnz) — [ cos(lnz)

Putting (a) and (b) together, we have [ cos(Inz)dz = z cos(Inz) + zsin(lnz) — [ cos(lnz)dz so

2 [cos(lnz)dx = z cos(Inz) + zsin(Inz) = z[cos(Inx) + sin(lnz)| and

[ cos(Inx)dx = [cos(Inx) + sin(In z)]

Hence the value of the definite integral is [, cos(Inz)dz = £[cos(Ine) +sin(In(e)] — 2[cos(In 1) +sin(In1) =
£lcos1+sin1] — $[cos 0+ sin0] = £[cos1 +sin1] — £ sincelne =1,In1=0,cos0 = 1,sin0 =0

Problem 6: [ sin? z cos? zdx
Note sin* 2 cos® x = sin z cos? 2 cos x = sin? z(1 — sin? z) cos x = (sin* x — sin’z) cos x
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Problem 7: [ cot 5zdx

Letu = sin(5z) so +du = cos(5z). Then [ cot(5z)dz = [ :?j((gg dz = [iidu = }|Inu[+C = }|In(sin(5z)|+
C

Problem 10: [ 2%/5 In zda

Use Integration By Parts with U = Inz,dV = 25 dz.

Then dU = tda,V = 3275 so UV = 2275 Inz, VdU = 3272 = 5,2/5

Now [ 22/°Inzdx = $x7/5 Inx — f%xz/f’dac = %x7/5lnx — %%x7/5 +C = %x7/5 Inx — Z—Sx7/5 +C
Evaluating at z = 2 and = = 1 gives [} 22/5 Inzdz = 327/51n2 — 297/5 1 25 — 10,2/519 _ 592/5 | 25



Problem 11: [ &tLda

Use Partial Fraction Decomposition: x2+14 =G +”2”)’Zl 5y = % + % = A(I_i)ii(mw) = (A+B;€:1A+QB
Equating numerators yields A+ B=1,-2A+2B=1s0 A= {,B =

Hence

z+1 o 3 1 3
S dx = 4 4 _de=-1 2l + Sln|z —2
/x2_4af /x+2+x—2w 4n]w+ \—1—411\37 |+ C

Problem 13: [ o IQH) dz
Here is an alternative solution using a trigonometric substitution based on this right triangle:

ZATA

2
tanf = 2/2 so let z = 2tan § and dx = 2sec? fd.
From the triangle sec = Y& I 50 \/22 14 = 2sech giving 2 + 4 = 4sec? 6.

Then [ - f%:ficowcw:%msmeucz%m\ 2

x2+4 ’ +C

Problem 14: [ sec?(rx)dx
Letu = 72 so du = wdz and dz = Ldu. Then [ sec?(rz)dz = L [ sec®(u)du = L tanu+C = L tan(rz)+C



