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§3.10 Mean Value Theorem — Student Notes

MEAN VALUE THEOREM: If a function is continuous on [a, b] and differentiable on (a, b), then there is
as number c in the interval (a, b) such that

£e) = 1@,-)):—6{@ or  (b-0) 1) =f &) ~f @.

1. Use the graph to illustrate the Mean Value Theorem with a continuous and
differentiable function. Show f(x), a, b, ¢ and all other conditions of the theorem.
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2. Find the number c that satisfies the Mean Value Theorem (MVT) for f (x) = ' ' S
Jx on the interval [0,4]. Draw a picture. 'FGL) is Corthriveys un Hae Losedo (ntervel [O, "f]
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3. Why does the MVT not apply?
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x+3 1 = B «F’(x):"g?;
a) y= on [0,3] b) f(x)= x* on[-1,1] ‘
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The funchen is ot~ £(x) (S Conhinuows on— {"‘/
aarshndovs XK= T L) 5 ner— difFeneaole o -0
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4. Apply the MVT, if possible. If not possible explain why.
A f(x)=x’on[-2,1] B f(x)=x*-3x>0n[0,3] 2

, C f®= x3 on [0,1]
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MVT Problems ‘
2
1. The function f(x)=x3 on[-8, 8] does not satisfy the conditions of the Mean Value (,x.) 'S Conhn«.Nv-‘
¢ Theorem because on (-§,8
} A. f(0) is not defined B. f(x) is not continuous of [ -8, 8] \O - ’qu S not
| C. f'(=1) does not exist D. f(x) is not defined for x < 0. o(& Ff_efcfﬂ’w’ o~
p— . /
@f’(()) does not exist x=0. f (6) ONE.
@\mrp powt)

. If f(a) =f(b) and f(x) is continuous on [a, b], then £
/X f (x) must be identically zero & ' ) Fe)=He \ '/\
/B/ J'(x)may be different from zero for all x on [a,b] e i < o

A there exists at least one number c, a < c< b, such that i (c) 0% ——
P f'(x) must exist for every x on (a, b) 3 gu,hfb dilfEerenhrole

none of the preceding is true

F7e) = F()-F)
3. Find the value of ¢ that satisfies the Mean Value Theorem for f(x)=x’+x—4on the interval N e
[-2,1]. £+ 5 wntinss o0 [-2,1] £ differentable on (-2,1) -7,\'14
®-1 B. 1 C.0 D. 4 E. None of these, 3¢ +1 = ~5E=
Be e A
¢z
4. Find the number that satisfies the MV’ T on the given interval or state why the theorem does ¥ =)
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@ %<° $62) 5 cont; o~ Co, 22} (x - ~
J:()O) S JifE. an (0,37') L) i% disconchinooss
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2003 #92: Let f be defined by f (x):x +In (x) . What is the value of ¢ for which the instantaneous rate of

change of f at x = cis the same as the average rate of change of f over [1,4] ?
(4) 0.456 (B) 1.244 (C) 2.164 (D) 2.342 (E) 2452 3+n4 = X+
3 X
—C{\L\’-’ x +ln (2) (s conhvivorss on C\,“\] t fFerenh able Om(lq) , (34‘50“5))( =2x*D
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Lo = X¥ oo (_,t_f‘.,—-—-—w————— R . So(lot) = 3
t v 1 & 3 L B, l.;,("q > K*é—q—
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Write the definition of continuity. 1) }( o) ex.sts \ 2) g'f‘c;(x) sl \3) f(e) < ,é’_f,"",' :pﬁc) :

;,,/ e ) . s . o Ay - _ = 7 \ =
0 '\ Write mathematical notation for differentiability: f’( & ) = f¢ ( c*) oR- >/(/ /m :C (x) = ” L 1)=£1)
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Qib State the two prerequisite conditions that must be determined before the Mean Value Theorem can be applied.

e clased 15teanmt [, 0] M He qeen  pdened (o, b)

Q\."\ What two calculations must be determined before making a conclusion using the Mean Value Theorem.
, — B R 7 =f (0,
1) L7(c) exists 2 F(b) ~Flo) Lyists 2 gﬁ(c,);fﬁé)_&
b-o b-a)

. Read questions #1-4. If the function satisfies the hypotheses of the Mean Value Theorem, then solve for the value
of ¢ that satisfies the conclusion of the Mean Value Theorem. Otherwise, tell why it fails to meet the conditions of
the Mean Value Theorem.

1. Given f (x)=5—i , find all values, c, in the interval [1,4].
'/f"'l/\'scmh;o’;fu on [u4] & diftecenheble o (1)
s MVT oapplies ®
F4)—F£Q) . 41 - - f’(Q-:_é?
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2. Given f(x)=x"-2x",find all values, c, in the interval [-2,2].
£ 5 conbnons o [2,2) ¢ chffereanible o (-2,2)
;o Mvr gpplies 5
Fle)-f(1) . §-8 - 2.0
2+ 2
Fllre de® ~4x = Y (x> N
b= o (1) (1) T O X=0,4-1
3. Given f(x) =‘x(x2 —x—2) , find all values, ¢, in the interval [-1,1]. )
£le) s confinvevs oo [-4,1)  endk diHFereptrable N ("’/’
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' ~L(-1) . —=2=%2 - - Zxr-2x -1 =2 et g
g S =T B e e ot
e 4 x=i 24 - -1 - -
Fiare 32 -2 3 #le) = et
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4. Given f(x)=x>-1, find all values, c, in the interval [-8,8].
£6e) is contnvors o (58]
bt Py is not- ditbeeanisi o (83
be §7(s) does net— exit (shore point = Ft)
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