HOMEWORK 12 - ANSWERS TO (MOST) PROBLEMS
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SECTION 5.3: THE FUNDAMENTAL THEOREM OF CALCULUS

(z) + v/tan(z)
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1 (antiderivative is tan(t))

(antiderivative is —

1n§9) = In(3) (antiderivative is In(|x))

1+ (—1) = 0 (split up the integral into j;)% sin(z)dz + [ cos(z)dz)
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1 is discontinuous at 0 (the FTC applies only to continuous functions)
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g/(l‘) = Qxﬁ - SecQ(m)\/HTW

SECTION 5.4: INDEFINITE INTEGRALS AND THE NET CHANGE THEOREM
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—cos(x) + cosh(z) + C

. 52 (antiderivative is 32% + 322 + z + §)
. 1+ 7% (antiderivative is = + tan(z))
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5.4.58.
(a) s(3
(b) (s(
5.4.59.
(a) v(t)=t>+4t+5
(b) 5(10) — s(0) = 120 (antiderivative is g + 2t2 + 5t)

) — s(5) = =% (antiderivative is % —t2 —8t)
1

) —s(4)) + (() s(4) =18+ 4 — 98

5.4.61. % (antiderivative is 9z + %a:%, and a =0, b=4)
5.4.62. 1800 (antiderivative is 200t — 2¢2, a = 0, b = 10)

SECTION 5.5: THE SUBSTITUTION RULE

5.5.7. % cos(z?) (u=2?, du = 2zdz)

5.5.31. ——L—~ (u = sin(x), du = cos(z)dz)

sin(x)

5.5.39. <sec?(z) (u = sec(x), du = sec(z) tan(z))

5.5.46. (22 +1)3 — (@ + )2 (u=a%+1, du=2adr, 22 =u—1)
5.5.59. e — e (u=1, du=—2dr,a=1b=1)

5.5.73. 0 + 67 (the first integral is 0 because the function is an odd function, or
use u = 4 — 22, du = —2zdx, a = 0, b = 0, and the second integral represents the
area of a semicircle with radius 2)

5.5.88.
(a) For the first integral, let u = cos(z), then du = —sin(z)dx = —v1 — u2dz,
so the first integral becomes flo _%du = fol \/%du. For the second

integral, let u = bin( ), then du = cos(x)dx = /1 — u2dx, so the second
integral becomes fo \/L)du, and it is now clear that both integrals are

equal!

(b) By (a) with f(z) = 22 (for the first step), and the fact that sin?(z) =
1 — cos?(x), we get:

/2 cos?(z)dr = /2 sin?(z)dx = /2 1dx — /2 cos?(z)dx = T_ /2 cos?(z)dx
0 0 0 0 2 Jo

Solving for f02 cos? (x)dz, we get: f02 cos?(z)dx =

INE

, and hence f02 sin?(z)dx

ISE

(by ()



