4.5 Concept Questions

1. See page 405.
2. See page 406.
3. See pages 408 and 409.

4.5 The Fundamental Theorem of Calculus
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M. letu =t+1,s0du =dt,t =0=>u =1,andt = 2 = u = 3. Then
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36.Letu:2x—1,sodu:2dx:dx:%du,x:l:u:l,andx:S:u:Q Then
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38. Letu=2x2—1,sodu=4xdx = xdx:4ldu,x=1:>u=1,andx=2:>u=7. Then
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40. Let u = 2x, so du = 2dx = dx = %du,x =T =u=Tandx =

fﬂ-/zsiandx = %f_:/zsinudu = —%cosu
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42. Letu = cos0,s0odu = —sin@d@ = sin@dl = —du, 0 = 0= u =1,and 0 = % = u = 0. Then
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54. A= [§ 2+ V¥ 1) dx = [ 2dx + [; VX + Tdx. Letu = x + 1 in the second integral, so du = dx,x = 0= u = 1,
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andx =3 = u =4. Then A = 2x[3 + [{' u'/2du = 6 + 23/ 1 =6+2@8-1)=3%
56. 4 = ffﬂ-/z |sinx|dx = _fi)ﬂ'/Z sinx dx + [;" sinx dx = [cosx](lﬂ_/2 —[cosx]f =(1-0)=(-1-1)=3
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92. Let F(x) = [5V5+t2dt. Then
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we find F' (x) = £ [F/54+2dt =5+ x2 = F'(2) = /5 +22 = 3, 50 we have Jim - s+ i2dr =3
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104. True. f ((—x)z) =f (xz) = f (xz) is an even function. Thus, [?_ f (xz) dx =2 [y f (xz) dx.

105. True. Since f is even, we have f ((—x)3) =f (—x3) =f (x3) =f (x3) is an even function. Thus,
ffa f (x3) dx =2f5Z f(x3) dx.

106. True. Since f is odd, we have f((—x)3) =f (—x3) =—f (x3) = f (x3) is an odd function. Thus,
2. r (x3) dx = 0.

107. True. If £ is even and g is odd, then fg? is even. Thus, [* f (x)[g (x)]2 dx =2 [ f(x)[g (x)]2 dx.



_ Review

- Concept Review

LaF=f b. F(x)+C

2. a. ¢ f(x)dx b. [ f(x)dx + [g(x)dx

3. a. unknown b. function

4. g (x)dx; [ (u)du

5.a. [P f(x)dx b. minus

6. a. ﬁ [P f (x)dx b. height; area

7. a. f(x) b. F (b) — F (a); antiderivative e [P x)dx
8.2 [& £ (x)dx; 0

9. flo)= —fa [ (x)dx

5.1 Concept Questions

Loa d=[°1f(x)—gldx, 4= [°|f () —gM)dy
b A= [P[f () —g@]dx+ [ [g@) = £ 0)]dx, A= [T [ () = F O] dy + [S[f &) — g 0)] dy

5.1 Areas Between Curves
La=2le+n= (=2 =1)]dx= 2 (2 +x+2) dx =2 7 (x? +2) dx = 2 (43 +2x)‘(2)=%
2. A:foz[(x+2)—(x3—4)]dx:foz(—x3+x+6)dx= L5 +2x2+6x’ =10
3 4= (-2 +4x) = (e = 208) | dx = fi (=2 + 30 4 261/2) dx = — B 4 324 40320 =

R (=) (=)o (50 =) (50 )

6. 4=2 ] [(y4—2y2 +2) - (—y2/3)]dy=2f0‘ (y4 —2y2 4 y2/3 +2) dy = 2(§y5 37 + 358 +2y)’ =6
10 4= [, [(x3+1)—(x—1)]

=f4 (x —X+2)dx— 1xd =12 +2x‘ =4




12. Solve x2 —4x = —x + 4 = x2 —3x —4 = (x —4) (x + 1) = 0, giving

(=1, 5) and (4, 0) as the points of intersection. Thus,

4= fil [(—x +4)— <x2 —4x)]dx = fil (—x2 + 3x +4) dx
4
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= —3% ¥ +4x‘_1—7

14. Solve (x =2’ =4 —x? @’ —dx+4=4-x’

2x2 —4x = 2x (x — 2) = 0, giving (0, 4) and (2, 0) as the points of

intersection. Thus,
A= foz [(4 — xz) - (x— 2)2] dx = foz (—2x2 +4x) dx
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= —3x + 2x 0 =3

16. Solve x2 = x* o x* —x2 =x2 (x = 1) (x + 1) = 0, giving (-1, 1),
(0, 0), and (1, 1) as the points of intersection. By symmetry,
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26. 4= 2, (2 +1)dy =17 +)|" =6

28. Solve y2 =2y +3 & y2 -2y =3 =(y —3) (y + 1) = 0, giving (1, —1)

and (9, 3) as the points of intersection. Thus,
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a=|ev+3 -y ay =2 (-2 +2v+3)dy
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= -1 +)? +3y’_1 =%

32. 4= fﬂ;{_iz [(%x + 1) - sinx] dx

=2f07r/21dx:7r

because f (x) = %x — sinx is odd.
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69. False. Let f (x) = 1, g(x) =x,a = 0,and b = 2. Then 4 = [ (1 = x)dx = (x - %x2)‘ =150 4% =1 But

fol [f ) —g(x)]2 dx = fol (1=x)?dx = fol (1 —2x +x2) dx = (x —x2 4+ %xS)
70. False. Let f(x) = 2 —x, g(x) = /x,a = 0, and b = 2. Then
IP1f ) —g ()] dx = [} (2—x —x1/2> dx = (Zx — 12 %x3/2)’§ =242 ~ 01144 > 0, but £ (x) < g (x)

forl <x <2.



