Sewart Calculus 5e 053439339X;5. Integrals; 5.2 The Definite Integral

1.
R4 :Zitlf (XI)AX I:X::X| isaright endpoint and AXZO.S]
=0.5[ f(0.5)+f(1)+f(1.5)+f(2)] [ f(x):2—x2]

=0.5[ 1.75+1+(-0.25)+(-2)]
=0.5(0.5)=0.25

The Riemann sum represents the sum of the areas of the two rectangles above the x —axis minus the
sum of the areas of the two rectangles below the x —axis; that is, the net area of the rectangles with
respect to the x —axis.

22— fx)=2—-x2

5. Ax=(b-a)/n=(8-0)/4=8/4=2 .
(a) Using the right endpoints to approximate fif (X)dx , we have

S (xl) AX=2[ £ (2)+F(4)+F (6)+F (8)]~ 2[ 1+2+(-2)+1]=4 .
(b) Using the left endpoints to approximate fsf (x)dx , we have
Z4

_f (xll) Ax=2[ f(0)+f(2)+f(4)+(6)]~2[2+1+2+(-2)]=6 .

(c) Using the midpoint of each subinterval to approximate fif (x)dx , we have

MY (Qi) Ax=2[ f(1)+F(3)+F(B)+ (7)]~ 2[3+2+1+(-1)]=10 .

: . : 25
7. Since f isincreasing, L5§ fo f(x)dx< R5

Lower estimate = LS:ZiS:lf (xl_l)Ax:5[f(O)+f(5)+f(10)+f(15)+f(20)]
= 5(-42-37-256+15)=5(-95)=-475

Upper estimate = R=Y) i5: f (xl) Ax=5[f(5)+f(10)+f (15)+f (20)+f (25)]

5(-37-25-6+15+36)=5(-17)=-85
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17.0n[0,7] , lim Z xsmxAx—f Xsin xdx.
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23. Notethat Ax=— and x =0 Ax=2 2
fcz)(Z—Xz)dx :Li_r)noo _ ()(I)Ax—llm Z < %>
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29. f(x)= X5 a=2,b=6, andAx—T:— . Using Equation 3, Wegetx =X= 2+|Ax—2+ﬁ , SO
1+x
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4
1+X nN— oo N— oo 1+<2+% )5 n

33. (a) Think of f(z)f (X)dx asthe area of atrapezoid with bases 1 and 3 and height 2. The area of a

b+B)h soféf(x)dx:—1

- 1
trapezoid is A= - 2(

5 (
(b)
[raax= [Ttgdx + [2f(ax + [f ()

1+3)2=4..

trapezoid  rectangle triangle

_ %(14,3)2 3.1+ %.2.3 =4+3+3=10

(© f;f (X)dx is the negative of the area of the triangle with base 2 and height 3.

7 1
| Sf)d=-3-2:3=-3.
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(d) fjf(x)dx Isthe negative of the area of atrapezoid with bases 3 and 2 and height 2 , so it equals

_ —; (B+b)h=— % (3+2)2=-5. Thus, [ [f(de=/ F(dx+[ F(x) e[ F (x) ci=10+(-3)+(-5)=2
37. f(_)3 (1+\/ SLXZ ) dx can beinterpreted as the area under the graph of f(x)=1+ &xz between x=-3

and x=0. Thisis equal to one-quarter the area of the circle with radius 3, plus the area of the

0 1 9
rectangle, so ffg (1+\/ 90X ) dx= 27 F+1.3=3+ 27

(=3, 1)

49. [ 2 (x)+3g(9] =2/ F(x) dx+3] |9() dx=2(37)+3(16)=122

3 for x<3
50. If f(X)= x for x>3

which consists of a 5-by-3 rectangle surmounted by an isosceles right triangle whose legs have

length 2. Thus, | gf (X) dx=5(3)+ % (2)(2)=17 .

, then 5f (X)dx can beinterpreted as the area of the shaded region,
0




