Review of Integral Calculus Answers

1. The definite integral / x) dx is defined as hm Z f(x) Az with Az = %a and x; = a + iAx.

Geometrically, this gives the net area between f(x) and the z-axis from x = a to x = b.

2. The FTC has 2 parts.
e Given g(x) = /x f(t)dt for a continuous function f(x) and x > a, we have that ¢'(x) = f(z).
(Another way thL) state this is that dci/; ft)dt = f(x).)
e For a continuous function f(x), ’f(z)dx = F(b) — F(a), where F(z) is any antiderivative of

().

3. (a) d[/; e’ dt ] =e*  (See FTC part 1)

) k[ e ar) = k- [T ar) = e

(c) %[/ e’ dt ] = e’ . 322 = 322" (Using FTC part 1 and the chain rule)
0

d.[* 2 4
(d) 7l / e dt] =0 ( / e’ dt has a constant value)
0 0

4. Note: Many of these integrals can be evaluated using different methods. I have outlined one way to
integrate.

1
a) /0 4 _xxz dx = %ln(%) (Using substitution v = 4 — 2%, du = —2x dx)

Ny dx = iln(B) (Using partial fraction decomposition)

) / e dx = %arctan(%) (Factoring 4 out of the denominator and using substitution u
x
o0 —x2 1 . .. . e . . . . 2
(d) / zve " dr =5 (Using limits since it is improper and using the substitution u = —x* to
0
integrate)
oo
(e) / xe Cdr =1 (Using limits since it is improper and using integration by parts to
0

integrate)



™

1 1
(f) /0 = dr = 5 (The antiderivative of ﬁ is nice.....it’s arcsin x)
@ [ ——dr=l(VZt+1) (U b )
g / ———=dr =1In + sing trig. substitution x = tanz
0 V1422
1
(h) / (r+1)yzde = % (Distribute the /x and simplify)
0

1
(i) / v+ ldr = %(1 +/2) (Using a rationalizing subst. u = v/z + 1)
0

. L . '
() /_1 1+ a8 dr =0 (Since 14?7 is odd)

3
(k) % dr = 1—121n |1+ 4sin(3z)| + C (Using subst. u =1+ 4sin(3x))

©
(1) / T2t dr =7  (Using limits since it is improper and using the subst. u = 2 to integrate)
0 x
71'/2 3 2 . . . . .92 .
(m) / cos’xdr = § (Using the trig. identity cos® x = 1 — sin” z and the subst. u = sin )
0

(n) /arctana: dr = rarctanz — %ln(l +2%)+C (Using integration by parts)



