Maths with Maple — Week 8 tutorial

Integration 2

Exercise 1. Expand out cosh(z)? in terms of exponentials, and thus evaluate [ cosh(z)®dz. Give your answer in terms of
exponentials, and then rewrite it in terms of sinh and cosh.

Exercise 2. Find [ cosh(z)? dz
Exercise 3. Find [ 2sinh(3z) — (2sinh(x))3 dx.

Exercise 4. Recall that sin(2z) = 2sin(z) cos(z)

cos(2x) = cos(z)? — sin(x)? = 2cos(z)? — 1 = 1 — 2sin(x)%
Use these to convert the following integrals to a form in which they can easily be evaluated, and then evaluate them.
(a)/sin(ac)2 dx (b)/sin(a:) cos(x) dx (c) /sin(ac)2 cos(z)? dx (d) /sin(x) cos(z)? — sin(x)? cos(x) dx
Now check by differentiating that [ sin(z)cos(z)dz = sin(z)?/2. Is this consistent with your answer to (b)?

Exercise 5. (a) Let p be an integer. Find fo% cos(pd) df. (Note that the case p = 0 must be considered separately.)
(b) Let n and m be positive integers. Using the relation cos(f) = (e?? + =) /2, show that

cos(nb) cos(mb) = 1 cos((n + m)6) + % cos((n — m)b).

(c) Using (a) and (b), show that foﬂcos(nﬁ) cos(mf) = 0 whenever n,m > 0 and n # m. What is the value of the
integral when n = m?

Exercise 6. Find [ e™3% cos(4z) dx
Exercise 7. Find [ v2e~%/V2sin(z//2) dx
Exercise 8. Find [ e *sin(z)? dz. (The first step is to rewrite sin(z)?, just as you would if you were doing [ sin(z)? dz.)

Exercise 9. The general form of [ ze™® cos(z) is e *((Az + B) cos(z) + (Cz + D) sin(x)). In the same way, write down the
general form of each of the following integrals:

(a)/ 23 gin(4x) dx (b)/ 6¢2/6 dx (c) /(1 + + 2?) sin(x) dx (d) /(1 — z)e”(sin(z) — cos(z)) dx
(You need not find the coefficients, just write down the general form.)
Exercise 10. Find [ 8z sin(z) cos(z) dz
Exercise 11. Find [ z?¢* dx
Exercise 12. Find [(42% + 2z + 1)e?® dx.



