m Exercises

1-8 Find the average value of the functon on the given interval 9 fix)={x— 307 [2.3]
1 flx) =4x— % [0,4] 0. Ax) =, [0,4]
L fix) = smdx [—m, 7] FE 1. fix) =2sinx — sin2x, [0, 7]
3 gl =%, [L8] 12 flo = 2x/(1 + 27 [0,2]
'3
glt) A [1.3]

) 13, If f i= continuous and_i'l" flx) dr = 8, show that ftakes on the
E A =2¢1+ ), [0.2] value 4 at least once on the interval [1, 3].

B flg) = sec’(8/2), [0, =/2] 14. Find the numbers b such that the average value of

1. hix) = costrsimr. [0, ] fix) =2 + 6x — 32" on the interval [0, &] is equal to 3.
8 hiO =31+ A% [L6] 15. Find the average value of fon [0, 8]
¥
9-12
(a) Find the average value of f on the ziven mterval L,
(b} Find c such that £, = ).
{c) Sketch the graph of f and a rectangle whose area is the same o - 4 B o
as the area under the graph of . L 1 ! :
Graphing calculator or computer required 1. Homework Hints availshle at stewartcaloulus com
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16. The velocity graph of an accelerating car 15 shown. 19. The hinear density in arod 8 m long is 12/,/x + 1 kg/m,
v where x 15 measured in meters from one end of the rod. Find
/b + the average density of the rod.
60 20. If a freely falhng body starts from rest, then its displacement 15
40 given by 5 = %g:‘z. Let the velocity after a time [ be rr. Show
2 that if we compute the average of the velocities with respect to
0 twe got e = %l-'r. but if we compute the average of the veloe-
1hes with respect to s we get v = %ur.
o 4 & 12 1 (seconds) 21. Use the result of Exercise 57 i Section 4.3 to compute the
average volume of mhaled a1 mn the lungs 1n one respiratory
(a) Use the Midpoint rule to estmate the average velocity of cvele.

the car during the first 12 seconds. - . —
(b) At what time was the instantaneous velocity equal to the 2 ;:lthe diagram to show that if iz concave upward on [a, b],

average velocity? ' ,

a+ b
foe = F
17. In a certain city the temperature (1 “F) ¢ hours after @ AM was ( 2 J
modeled by the funchon ¥

) i/
i) = 50 + msm% /

Find the average temperature dunng the period from 9 AM
to 9 PML

=Y

18. The velocity v of blood that flows in a blood vessel with radius L ath b
f and length [ at a distance r from the central axis is -

P . 23, Prove the Mean Value Theorem for Integrals by applying the
() = e - Mean Value Theorem for derivatives (see Section 3.2) to the
K fumetion Flx) = [* f0) de
24, If £.[a, b] denotes the average value of £ on the mterval [a, &)
and a = ¢ < b, show that

where iz the pressure difference between the ends of the ves-
sel and 7 is the viscosity of the blood (see Example 7 in Sec-
tion 2.7). Find the average velocity (with respect to r) over the
' " s re= " i ) - b -
mter_ial D=r & R Compare the average velocity with the £.[a B] = c—a folac] +
maxmum velocity. b—a b

© f.lc b]

—a



