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3
76. f03 (1+x%)dx = (x + %x‘*)‘o =3+8 =% and
1 2 3
B (U aydset [7 (L) di e 7 (1) e = (o Jat)| 4 (v )]+ (o 30
=(1+H)+e+y-(1+)+(+Y)-e+9=2.

77. f33 (1+ /X) e~ dx = 0 by Property 1 of the definite integral.
78. f30 S x)dx =— f03 S (x)dx = —4 by Property 2 of the definite integral.
79. 8. [2 2/ &) +g®)]dx =22, fx)dx+ [* g(x)dx =2(=2) + 3 = —1.

b 2 [g@) = f0)]dx = 2, g (x)dx = [2, f(x)dx =3 = (=2) =5.
e 227 ) =3gW)]dx =2 7, f(x)dx =3 [* g(x)dx =2(=2) —3(3) = —13.

80. a. fglf(x)dx=f31f(x)—f02f(x)dx=2—3=—-1_
b [2F @) dx— 2 f@)dr =3~ (=1)=4.

81. True. This follows from Property 1 of the definite integral.

1
is not defined at x = 2.
x—2

82. False. The integrand f (x) =

83. False. Only a constant can be “moved out” of the integral.
84. True. This follows from the fundamental theorem of calculus.

85. True. This follows from Properties 3 and 4 of the definite integral.

86. True. We have [ £ (x)dx = [ f () dx+ [° f (x)dx, and so [° f x)dx = [° f (x)dx — [° £ (v)dx,
P rwadx =[P r@ydx = [ f(xydx - [© fx)ydx,and [0 f ) dx = [C £ ()dx — [7 f () dx.
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364 6 INTEGRATION
— 4 _ 8
Z—fo(x —2x%)dx = (x ——x)‘ =8-2=%
3.4 = —fflx\/I —xzdx+f01xx/l — x?dx = 2f01 (1 —xz)l/zdx by symmetry. Letu = 1 — x2,

soduy = —2xdx and xdx = ——du Ifx =0,theny = land ifx = 1,then u = 0, so

— ) (-4) Rurdu= —2r[ =2,

0 2x 2 2 2 2x 2 2
4.A:—/-2x—2"-_;—4dx+‘/0 mdx:fl/g xz—+4dx=21n(x +4)]0=:(ln8—-ln4)2=ln4.

5_A:—f04(x—2«/,;)d-x:f()4("'x+2x1/2)dx: (___x + x3/2)‘ —8+

wloo

6. A= [y [VZ x-—(x—2)]dx——f4(x1/2—x+2)dx= (2 32 — Ix +2x)‘2=%6—8+8:%.

7. The required area is given by
0 1
f31 (x? = x13) dx +f0] (x13 — x?) dx = (—;-x3 _ %x4/3)|_1 1 (3 473 _ 1x3)lo - (_% _ %) n (% _ %) =3

f [(x+6) ( )]dx+f()[(x+6)-x]dx—f (2x+6)dx+f0[(x+6)—x]x

1
7%
(g— +6x)‘ + (352 +6x — §x )|0=—(12—24)+(2+12—4)=22.
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9. The required area is given by — ffl —x2dx = %x

10. A= — 2, (x2 = 4) dx = =2 [] (x> — 4)dx

= 2(—%x3+4x)1(2)=2(—§+8)=—

H.y=x?>=5x+4=(—4)(x — 1) =0ifx = 1 or 4, the x-intercepts
of the graph of f. Thus,

A:-—fl3 (x*=5x +4)dx = (—-]x3+ 2x —4x)’?

=(—9+4§—12)—(-§+§_4)=

bjla




12, The required area is given by

0
=P dy = =t = O+ =,

13. The required area is given by

9
—Jy = (14 ) dx = (x4 3272)| =0+18=27.

4

== = (37,

15. —sz (—e*/?)dx = 2e"'/2|i2 =2(e?—e).

16, 4 = — fol (—xe‘xz) dx = f()] xe=" dx. Letu = —x2, 50

du = —=2xdx and x dx = —% du.If x =0,theny = 0and ifx =1

thenu = —1, so
-1

Az—%fo—le”duz —tet| =l i =1(1-e).

0

17. 4 = f13 [(x* +3) = 1]dx = ff (x* +2) dx = (%x3 +2x)‘::

:(9+6)—(§+2)=33—8.
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372 6 INTEGRATION
56. False. The area is given by f02 [g (x) = f (x)] dx because g (x) > f (x) on [0, 2].
57. False. Take f (x) = x and g (x) = 0 on [0, 1]. Then the area bounded by the graphs of f and g on [0, 1] is

1
A= [ & =0)ydx = %leo = J and so 42 = . However, N [f () —g(x)]2 dx = [} x2dx = 4.

58. False. Take /(1) = /2 and g() = 1 on [0,2]. Then
2
RIf0=g@ldi= 2@ = ydi= (32 =1)|,

= % —2= % > 0, but f (¢) is not greater than or equal to
g (¢) for all ¢ in [0, 2]. For instance, f (%) =l<1= g(

59, The area of R’ is
A= lr o +C]=[g@) +Cl}dx = [ [f @)+ C—g&x) = Cldx = [ [/ () — g (x)] dx.
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