5.1 Areas and Distances

SECTION 5.1 AREAS AND DISTANCES

B Click here for answers.

1. (a) Estimate the area under the graph of f(x) = x® + 2 from

x = —1to x = 2 using three rectangles and right end-
points. Then improve your estimate by using six rectangles.
Sketch the curve and the approximating rectangles.

(b) Repeat part (a) using left endpoints.

(c) Repeat part (a) using midpoints.

(d) From your sketches in parts (a), (b), and (c), which appears
to be the best estimate?

2-4 ' Use Definition 2 to find an expression for the area under
the graph of f asalimit. Do not evaluate the limit.

2 f(x)=Yx, 0=x=<38
3. f()=5+Yx 1=<=x=<8

4, f(x) =x+Inx, 2<x<6

5. Determine aregion whose areais equal to
a3 3i
limY —4/1+ =

n—w=i_q n n

Do not evaluate the limit.

B Click here for solutions.
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Anstuers

Clich here for exercises.

1. (a) 15, 12.1875

(b) 6, 7.6875

= .

(c) 9.375, 9.65625

y y

=

n

4 43 45
4. JEEOEZ {2+g+ln(2+g)}

=1
5. The area of the region under the graph of /z on the interval
[1,4], or the area of the region lying under the graph of
v/z + 1 on the interval [0, 3|

B Click here for solutions.
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Solutions

Clich here for exercises. I Click here for answers.

1.(a)f(x):x3+2andAx:2_T(_1):1 = ’ ’
Ra=1-£(0)+1-f(1)+1-f(2)

=1-241-3+1-10=15

Ax = 2-(=1) =05 =
6 2 2
Re = 0.5(f (~0.5) + £ (0) + £ (0.5)
+ 1)+ f(1.5)+ f(2) LR o Tk
=0.5(1.875 +2 + 2.125 + 3 4 5.375 + 10)
(d) Ms appears to be the best estimate.
=0.5(24.375) = 12.1875 0
b] y 2 f(z)=Vr,0<z<8 = Azz%z%,
i =0+1Ax = 8
n
R, = f(z1) Az + f(x2) Az + - + [ (zn) Az
27 2 :i]‘(ml)Az:iS)&§
r i=1 - ynon
ol v o | ¢

(b) Ly =1-f(=1)+1-£(0)+1-f(1)
=1-14+1-2+1-3=6
Le =0.5[f (=1) + f (—0.5) + f (0)
+ £(0.5) + £ (1) + f(15)]
=0.5(1+1.875+ 2+ 2.125 + 3 + 5.375)
=0.5(15.375) = 7.6875

y y

(¢) Mz =1-f(=0.5)+1- f(0.5) +1- f(1.5)
—1-1.875+1-2.125+ 1-5.375 = 9.375
Me = 0.5[f (=0.75) + f (=0.25) + f (0.25)
+ £(0.75) + f(1.25) + f (1.75)]
= 0.5 (1.578125 + 1.984375 + 2.015625
+ 2.421875 + 3.953125 -+ 7.359375)
= 0.5 (19.3125) = 9.65625

8 «— /8

Thus, A = lim R, = lim — —.

us, A= lim B = lim 03 5
8—-1

L f(x)=b5+Yr,1<zx<8 = Ar=—"
n

x¢:1+iAx:1+% =

Ry = f (1) Az + f(z2) Az 4 -+ + f (zn) Az

= if(mi)Axi(f)Jr\S/lJr%) g

1=

=1

|~

U

Thus, A = lim R, — lim — (5+ 3/1+E)A
n—oo n—oo N n

4 f(x)=xz+lnz,2<z<6 = Ax:6;7®2

x¢:2+iAx:2+% =

R, = f(x)Az+ f(m2) Az + -+ f (z,) Az

4

>

>

o " 44 44 4
= ;f(l'i)AfL'Zl{2+g+ln(2+g)} -

1=

Thus,

A= lim R, = lim fz [2+ﬂ+ln(2+£)}
n—oo n—oo 1 n n

=1
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5. The two most obvious ways to interpret

"3 [ 3 . A
lim Z —4/1+ 2 are: as the area of the region under the
n-— o0 o n n
graph of 1/ on the interval [1, 4], or as the area of the region
lying under the graph of v/z + 1 on the interval [0, 3], since

fory = v/ + 1 on [0, 3] with partition points z; = éL,

1 L .
Ax = 3, and x] = x;, the expression for the area is
n

A= lim " f(z]) Az = lim Z,/1+% (%)
=1 i=1



