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1. Evaluate the integrals in Parts (a) to (d). Use integration by parts as appropriate.

(5 ea)
(a)

/ xe® dx

We integrate by parts setting u = x and dv = €3* dz. Therefore du = dx and
v = (1/3)e*". We recall the formula [wdv = uv — [vdu. Therefore
1

1 1 1
/xe3z dz = gxe:h: — 5/6396 dr = ga:e&” — 5633” +C

Check by differentiation: By the product rule

d |1 1 1 1 1
o {5 - 5} = gue? 34 6% — 53 = g™l

/tan1 ydy

We integrate by parts setting v = tan~'y and dv = dz so that du = 1/(1 +
y*) dy and v = y. Therefore

_ - )
/tan Ly dy = ytan 1y—/1+y2dy

To evaluate the integral we use u-substitution: u = 1 + y? so that du = 2y dy

1 (1
/tan_lydy = ytan_ly—E/—du
u

1 1
= ytan 'y —shfu[+C=ytan™'y — SIn(l1+y°) + C

Check by differentiation.
1

d 1
— lytan 'y — —In(1+y%)| = tan 'y — = 2y = tan™!
dy[yan y = 5 In( +y)] y1+y2+ Y = Sy p oy Ty
/singxdx
Substitute © = cosz so that du = —sinz and (sinz)? = 1— (cosz)? = 1 —u?.
Therefore
1 1

/Cos3xdx:—/1—u2du:— [u—gu?’] +C:—cosx+§(cosx)3+0
We can check by differentiation.

! + Yeosa| = sine+ =+ 3(cos ) (— sina)

— |—cosx + =(cosx = sinx + - 3(cosz)*(—sinz

dz 3 3

= sinz [1 — (cosz)?]

= sinz [sin®z] = (sinz)?



(d) / 16 sin® z cos® z dx

Use the identities sin?z = (1/2)(1 — cos2z) and cos?x = (1/2)(1 + cos 2z).
The integrand is therefore

16 sin® z cos® v = 4(1 — cos 2z)(1 + cos 2x) = 4(1 — (cos 27)?) = 4(sin 27)?

and again we apply the identity (sin2z)* = (1/2)(1 — cos4z). Therefore
16 sin* z cos? z = 2 — 2 cos 4z.

(An alternative approach is to use the identity 2sinzcosz = sin2x so that
16 sin® x cos? z = 4(sin 27)% = 2 — 2 cos 4x).)

We are ready to integrate
) 2 L.
/168111 xcos’ xdxr = /2 — 2cosdx dx = 2x — 5:31114:10 + C.

The check involves differentiation and reversing the use of identities above.



