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

(5 ea)

(a) /9COS7T(9 db

We integrate by parts setting u = 6 and dv = cos @ df. Therefore du = dbf
and v = (1/7) sin(wf). We recall the formula [udv =uv — [ vdu. Therefore

1 1
/QCOS w0 df = 0 sin(md) — / —sin(7f) df = 0 sin(mf)) + —; cos(m0)
T T 0 T

Check by differentiation:

% {% sin(7#) + % COS(?T@)} = 0 cos(7r9)7rqLl sin(w9)+i(— sin(m@)m) = 6 cos(mh)

T T 2
/tanl ydy

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

_ - Y
/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
/tanlydy = ytanly—ﬁ/—du
u

1 1
= ytan 'y — §ln|u| +C =ytanly — éln(l—l—yQ) +C

Check by differentiation.

1

tan 'y — =
+ tan 211 42

2y =tan 'y

1
% [ytan‘l y—5In(1+ y2)] =y

/ cos® x dx

Substitute u = sinz so that du = cosx and (cosx)? = 1 — (sinx)? = 1 — v
Therefore
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1 1
/COSSJ}d:L‘ = /1 —utdu = {u - gu?’} +C =sinx — g(sinx)g +C
We can check by differentiation.
d 1 1
o [sinx — g(sin :L‘)B} = cosz—g 3(sin x)*(cos x)

= cosz [1 — (sinz)?]

2

cosz [cos® z] = (cosz)®



(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.



