HOSSAM GHANEM

(45) 6.5 The Average Value Of The Function

b
1
The Average Vaue Of f ontheinterval [a,b ] fave = b—_[f(x) dx
o
a
Example 1 3
27 May 30. |Find the averagevalue f,, Of e = —  oninterva [—4 ,—-1]
2006 x
Solution

GIEAA T
fl) =_7=3x
-3

ff(x) dx = fo‘Z dx= —-3x"1+c= B

b oy o A
gy e = e [ e L ()

w s 1 3
= Al
13 February 19, 1995
1 1
Example 2 6 June 6, 1996
If the averagevalueof  f(x) =x3+bx—2 on[0, 2] is4. Findb,

Solution

flx)=x3+bx—2
b

1
fave = b__—aff(x) dx

2
1
e 3 'y
4—2_Oj(x + bx — 2) dx
0

1 4 1 2 2_
[4x +2bx ZX]O— 8
il AR

7 32 1l
44+2b—4=8

2b =8

b=4




(45) 6.5 The Average Value Of The Function P2

Example 3 X
7 Junel7, |Let f(x)= ¥ . Find the average valueof f on[ 0 , 3]

1998

Solution
X
f(x):‘/ﬁ}j
B 1
fave = mff(x) dx
1 t 1 : -1 1 3 +1
X X
—Obf\/x 1 51\/ +1 :§0 Vx+1 \/x+1)dx

%f (x+1)2—(x+1) )dx—;[g(x+1)2—2(x+1)]
L Tl
| 2 1114 1 14 6 1 8 8
s ?_4_§+ ]_§[?_ ]:§ BB BEBQ3al o
Example 4
20 January 3 |Let  f(x) =x3>+sinx .Findtheaveragevaueof f on[—3 , 3]
,2001

Solution

f(x) = x3 +sinx
b

AU f F @

3_( 3 f(x + sinx) dx

f isodd functlon

1
Jave = g 0 =0
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(45) 6.5 The Average Value Of The Function

P3

Example 5
30 Jan. 12. | Findthe average value of the function f(x) = 3x|x — 1|

2008

oninterval [0 ,2 ]

Solution
fG) = 3xlx ~ 1| I
1 ) X1 — +
fave = mff(x) dx
2 1 4
] 3x| 1|d—1j3( 1)d+1j3( 1) d
2_0 x|x x—2 x(x S > x(x X
0 0 1
-371 1 1 .71°
Al . 'yl | _ | 30 _
= j(x x)dx + = j(x bAT— il 3x 5% ] 5 [3x X ]1

—3[1 1 0] 38 : (1 1)] -3 2—3+3<8 ;i 1+1)
213 2 213 3 2/1 2\3 3 2
& 3 AT 3(16—12—2+3>_ 6

6 v/ 4

{3{? if 0<x<4

2005724 RN i =16

Find the average valueof f(x) on[0 , 6]

Solution
4

b 6 6
1 1 1 1
fave = mff(x)dxz mff(x)dx =gf(3\/x) dx+gf(2x—2) dx
a 0

6

1
—x 7 &

4

—1(8 0)+1 36 —6 (16 4) = +(18 6—8+4) 8 8
LR 3 2 A _3 3

Example 7
28 January | Findtheaveragevalue fg, Of  f(x) =1 + /4 — x?2
U3EE00Y,

oninterval [—2 , 2 ]

Solution

b
1
fave = b___c'l'ff(x) dx

2 2 2
:—2_1_2)f(1+ 4—x2)dx=%jdx+%f( 4—x2)dx
2 ) -2

2

1 1 1 5 1 T T
:Z e +Z§T[(2) :Z(Z—(—Z))-FE:].-FE
-2
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(45) 6.5 The Average Value Of The Function P4

Example 8 |Let f beacontinuous even functions such that f(x) = 0 for all x in R.
22 August | Iftheaverage valueof fon[0,3], f;, = 5, find theareaof the region
11.2001 A under the graph of f from x = -3 to x = 3.

Solution
b 3
A= | f(x)dx = | f(x) dx
Jreoe=]
f is even
3
A=2ff(x)dx - (1)
0

b
1
fave = mff(x) dx

3
1
5=m!f(x)dx

3
ff(x) dx =15 - (2)
(f)rom ) 1 (2]

A=A 210S

~ A =30
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(45) 6.5 The Average Value Of The Function P5
Homework

If the average value of flx) =x3+kx?—4
1

on[0, 3]is20,Findk

Find the average value of function
; 8 August 28, 1993

fx)=Vv1+x oninterval [ 3, 8]

Find the average value of the function

3 1
flx) = 2 1 over theinterval [ 0 , 3]
(3x — 1)3
X

Let (x) =
4 / vx—1

Find the average valueof f on[ 2 , 5]

2 LY <y~ 9
== 1 <Xx

Let fay={ vx
)
T 2 =GR < % (<9 11

Find the average value of f(x) on[1 , 10 ]

Find the average value of the function
6 6 January 1993

f(x) =14+/4—x2 ontheinterval [—2 , 2]

Find the average value of function £ @0E Wi — x

Vi

oninterval [-3 ,—8 ]
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(45) 6.5 The Average Value Of The Function P6

Homework

Find the average value of thefunction  £(x) = 2mrx + J1 — x2

8
ontheinterval [—1 , 1]
Find the average value of the function
9 1 4 May 19, 1992
flx) = 2 over theinterval [ 0 , 13 ]
(2x +1)3
Find the average value f,, Of f(x) =49 — x?
10
oninterval [0 ,3 ]
_Let x > 1, and Suppose that the average value of functionf on the
gl (il 10 202 23 May 26. 2002
I =i _Find f(x)
12 | Find the averagevalue , f,, , of f(x) = 6x* —5xon[-2,2] 24 May 27. 2001
Find the averagevalue, f,,, of f(x) = 2x + 6x|x| onthe
13 e Al a3 26 June 7, 2003
1
Let f(x)z;le—xz
10 17 January 8,1997
Find c such that f(c) isthe averagevalueof fon[ 0,1 ]
Find the average value f,,, of
11 - 38 January 15, 2011
f(x) =sec?x over theinterval [0 'Z]
12 41 7 January 2012

[4 Pts.] Find the average value of the function f(x) = |x — 3| ontheinterval [1,4 ]
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