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Section 4.1 Distances and Areas
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1.+ Question Details SCalcg y
Consider the following.
y
y=ftx)
2
] 1 3 x X
Q [31’\+/ %) =_S/

i — Aroan, {/J(’(XOAX = é-"‘[/)vL(’”) a)

(a) By reading values from the given graph of f, use five rectangles to find a lower estimate for the area under C %> (( \ + (?} (()

the given graph of ffrom x =0 to x = 10. (Round your answer to one decimal place.)

Sketch the rectangles that you use. ’é L,{ \ (, \

By reading values from the given graph of f, use five rectangles to find an upper estimate for the area under + r
the given graph of ffrom x =0 to x = 10. (Round your answer to one decimal place.) 6 k.f .}_ (‘ \‘t + - S *
= [
Sketch the rectangles that yvou use. (
(b) Find new estimates using ten rectangles in each case. (Round your answers to one decimal place.) F. L) \5 ) )
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b-a _2-C0

(a) Estimate the area under the graph of fx) =3 + 2x2 from ¥ = —1 to x = 2 using three rectangles and right A X= —’3’ - 3
endpoints. .

. . o R 9 Lt 3
Then improve your estimate by using six rectangles. = ; =
Sketch the curve and the approximating rectangles for Ra. ‘(, = a+ 4%
Sketch the curve and the approximating rectangles for Rs. = -1+ 1=0
(b) Repeat part (a) using left endpoints. T y X, = h+ D=0+ = (

(c) Repeat part (a) using midpoints. X<= A% = (+1=2
. . . T
(d) From your sketches in parts (a)-(c), which appears to be the hest estimate? _ = 3
Pex)= £(0)=200) 3

£ (g): £O)= 2017737 S

fla)= F()=2@3 =

2 Py py = 347 oL+

1< =G+s ()
:( V9

-1 0 1 2
X

2
A rightRiem ann sum approximation of | Flx) dx where
U
fix) =2 + 3 andthe pattition is uniform . The approxim ate value of
the integral 1s 1900000000, Number of subintervals used: 3.

0 1 2

X

2
A rightRiemann sum approximation of | Sfix) de, where
a1
r? =212 + 3 and the partition {siulifrfm‘_ _T?}e a;:.lfroxir‘u{le value of

1
x

-1 0

2
A left Riemann sum approximation of | Flx) dx, wheref(x) = 22 +3
R
and the paritionis umform. The approximate value of the infegral 1s
13.00000000. Number of subintervals used: 3.
-1 o 1 2
x

2
A left Riemann sum approximation of | flx) de wheref(x) = 12 +3
1
and the parfitionis uniform. The approximate value of the integral is
13.75000000. Number of subintervals used: 6.
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Midpoints seems to be more accurate.

-1 ] 1 2
X

2
A midpoint Riemann sum approximation of | Fflx) do whete
-1
Flx) =22 + 3 and the partition is uniform . The approxim ate value of
the integral is 14.87300000. Number of subintervals used: 8.

-1 0 1 2
x

2
A midpoint Riemarnn sum approximation of | Flx) dx where
1
Ffix) =22 +3 andthe partition is uniform . The approsim ate value of
the integral 15 1430000000, Number of subintervals used: 3.
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(a) Estimate the area under the graph of fix) = 3/x from x =1 to x =2 using four approximating rectangles and
right endpoints. (Round your answer to four decimal places.)

3 - N + C~ cl ° ‘:‘-‘_S
Is your estimate an underestimate or an overestimate? = ! S A"‘ c/uqsu\_j - Q ‘7(" P
(b)

eat part (a) using left endpoints. (Round your answer to four decimal places.)

0

1 12 14

16 18

X

2
A nightBiem ann sim approximation of | Flx) do where f(x) = EX and
J x
1
the parfitionis uniform. The approximate value of the integral is
1.503371428. Number of subintervals used: 4.

0

1 12 14 16 18

x
2
A left Fiemann sum approximation of | flx) dx wheref(x) = % andthe
°1

parifionis unform. The approximate value of the integral is
2278571428, Number of subintervals used: 4.
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4, + Question Details SCalc 4.1.010. [3353747]
With a programmable calculator (or a computer), it is possible to evaluate the expressions for the sums of areas of
approximating rectangles, even for large values of n, using looping. {On a TI use the Is> command or a For-EndFor
loop, on a Casio use Isz, on an HP or in BASIC use a FOR-NEXT loop.) Compute the sum of the areas of approximating
rectangles using equal subintervals and right end points for n = 10, 30, 50, and 100. (Round your answers to four
decimal places.) T
The region under y = 2 cosix) from 0 to m/2 L_ﬁ/ 53 - C& ;=
n | Sum of Areas o oo A
10 |[A,15 30 =10 -5 7 e -
® T’
s g” 2o (T8 oo
w| i (3,
39 (Ze)Z =2 co!< S*— cos
Guess the value of the exact area. g a9 cos o A2
9| (%
L= -
! - CoS(’»] 60
1
b-a 20 + (
h=sO. T, T =T flcos %) %o
n SO 10
1=
yoO o I/J-
(34) o0
0 ¢ oS 300 R0
=1
s s im T sm 3n Tmn i
16 8 16 4 16 3 16 2
X kS 3 in L3 Sm inm Tn T
ix i 3 16 1 16 5 16 2
A right Riemann sum approximation of | [x) dx, where * L
- —m
. . - . r 1
flx)=2 cos(jr] and ﬂ_lepamnon is 11111f5)rm_ The approximate A rightRiemann sum approximation of | f{x) cx, where
value of the integral is 1 838806340, Number of subintervals o
used: 10. Fix) =2 cos(x) and the partition is uniform . The approxim ate value of
the integral 1s 1.968419377. Number of subintervals used: 30.
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A nghtRiem ann sum approximation of Fx) dx, where
0
flx) =2 cos(x) andthe partition is uniform . The approxim ate value of
the integral 15 1 984250914, Number of subintervals used: 100.
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16 2 16

3

taa
El

k3
16 3 16

BEIE
ta| A

19

bl =

A rightRiem ann sum approximation of Flx) dx where
o
Flx) =2 cos(x) and the partition is uniform . The appromim ate value of
the integral 1s 1 998428792, Number of subintervals used: 1000.
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5.

+ Question Details

SCalcB 4.1.015. [3353805]

Qil leaked from a tank at a rate of r(t) liters per hour. The rate decreased as time passed, and values of the rate at
two hour time intervals are shown in the table. Find lower and upper estimates for the total amount of oil that leaked

out.

t(h)

10

() (L/h)

Ay=12

6.4

5.7

5.3

= (318)() = 630

D-eC/uaf»;j .

Low~es Qsj'z‘wa’L-(@ /\,‘75\"‘ %C/ o;CLJ

<:).o 0B LLYLST 4 5.3>(z§

uﬂpf/’ o ’gp-f %Cli)o;k“f
a.F 13206 +6.8 +4,4 LS’,#)(’))

(’35\.5‘)(’;\) = FlI
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6. + Question Details ScCalcs 4.1.016 Ml [3353883]

When we estimate distances from velocity data, it is sometimes necessary to use times tg, ty, tz, tz, - - . that are not
equally spaced. We can still estimate distances using the time periods At; =t; — t; — ;. For example, a space shuttle
was launched on a mission, the purpose of which was to install a new motor in a satellite. The table provided gives
the velocity data for the shuttle between liftoff and the jettisoning of the solid rocket boosters. Use these data to
estimate the height, /1, above Earth's surface of the space shuttle, 62 seconds after liftoff. (Give the upper

approximation available from the data.)
h= ft — ~ JMS
_ _ Lancppas o v -
Event Time (s) | Velocity (ft/s) L N N (’\.l_ C{ Pé ~T S-
Launch 0 0 MPPM P g\LI‘Vk afe 5 ! /
Begin roll maneuver 10 is0 N ,i
End roll maneuver 15 319 A X 'S ane—~ "" Sor—r Lo« d
Throttle to 89% 20 442
Throttle to 67% 32 742 (,@0)(;0\ +(Q,Q)(§>+<VU17 (S\)
Throttle to 104% 59 1217 — )(
) 3
Maximum dynamic pressure a2 1453 ,|.(?97/3(DA + ({’ll?’) ( Q?} ‘}’ < LJG 3 >
Solid rocket booster separation 125 4151

+ (\ugl)((a’a) =

—_

7. + Question Details SCalc8 41.021. [

Use the definition to find an_expression for the area under the graph of f as a limit. Do not evaluate the limit.

ﬁ;x)=x8i?, E—/a _ 3-1 ’)_:_
=" = = %
~ 2\
QI?U g/‘«deowgvsf x\<=’d+i<-Ax = 1+ -
¢
1o ? BN ? 6(%*—@)/%3
SPAVA I N W T (e 2 "
é 1< e Yo 1L n NP e G}:..yl\ + 7

=1
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8. + Question Details

SCalc® 4.1.022. [
Use the definition to find an expression for the area under the graph of f as a limit. Do not evaluate the limit.
flx)=x2+ 1 +2x, 2=x=<4 Ax*b—a _ M- 2

~ N

Yoz 2+ khAws= ’)_4")—:%
n ~ P2

Y (g ()

b 3

+ Question Details

SCalc 4.1.024.
Determine a region whose area is equal to the given limit. Do not evaluate the limit.

n | E——

: 6 =]

lim i 1+=
n—imjgﬂk n

j:a ope Clj \{

ﬂ)(':@— 2 W‘\CH/L 'S (O
(G

Q(X\)’— \ﬂ J own f—\/j—j
g,,ﬂw N Q(x\:\{’:—’x— o (0,6
s

10.  + COuestion Details

n

lim T tan

SCalcB 4.1.028
Determine a region whose area is equal to the given limit. Do not evaluate the limit.

H-
Tk o= ar —3 L
X(L: ‘%W \)
1! _ °
A= O/ AX: B W
dre der a0 Lo
“T
x=0 -—l—t? A= g_
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+ Question Details SCalcB 4.1.027. [3354057]

Let A be the area under the graph of an increasing continuous function ffrom a to b, and let L, and R, be the
approximations to A with n subintervals using left and right endpoints, respectively.

(a) How are A, L,, and R, related?

(b) Show that L, < A < 72“
b —317k) - fa)]

n

Rpn—Lp=

. . . . [ .
Then draw a diagram to illustrate this equation by showjng that t@La n rectangles representing R, — L, can be
reassembled to form a single rectangle whose area is the right side of the equation.

}\/c\L\
(c) Deduce that
Rn —A < 222 [(6) - o).
" n
R Lu= S Llarus)lx - E Llav DA ¥
=1 =1
1(\(@4«&)(\Ay + -f(aJr’IAXBAx + 0 4 C(’:H-(V“‘)A\/\A* + ’C(/“H— V)AXBAX

%

_ L) A £l ANA% — C(=42DMx = v — Clar G-DA\x - MAX

/\M\_/J
- - L(QW‘AXSAX _ P G\ Ax = (‘Q(’&*' AAy) — 'p(aw)%a_
~ (@@3-%\) &A1
Q(lg\b\f
\o/@ ,‘CL’
NG - l_ oada ‘—hﬂitow ‘)
?(’&\M'/&

b

[
< o— -r(a
@ 2”\_A "V\i[p(g 30(33 o -5 > o= G
R.-L, >R, A

thA =

_Lm>’AQ

Ej—%&\—%\} R Ly > K- A g
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12.

+ Question Details SCalct 4.1.501.XP. [3389947]

The area A of the region 5 that lies under the graph of the continuous function is the limit of the sum of the areas of
approximating rectangles.

A= lim R,= lim [flx)Ax + fixo)dx + ...+ fx,)Ax]
n—+oo n—no
Use this definition to find an expression for the area under the graph of f as a limit. Do not evaluate the limit.

fix)=Vx, 1sx=13 Q:ﬁ“" gMc{PQ‘:‘:LS-

w —>co

v g f
b2 -l g S Peos = g g{fﬁ;)&%)
=l

W—c0 =t

X, =3+ Ay

— \V2LI-
- b= f
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