MEAN VALUE THEOREM




ROLLE’S THEOREM MEAN VALUE THEOREM

f:[ab]—R Rolle's Theorem

Mean Value Theorem

¢ [fareal valued function f(x) f:lab]——R

(i) is continuous in [a, 4] Let f be continuous on |a, b] and differentiable on (a, b).
(i) is differentiable in (a, &) hen there exists a point cin (g, b) such that

(iir) f(a) = £(5), L f(B) - f(a)
then there exist at least one real number ¢ in the interval Se)= h—a
(a, b) such that () = 0.
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VERIFY MEAN VALUE THEOREM FOR

in[1,4]

given functionis f(x)=x"—4x+3

f, being a polynomaal function, 1s continuous 1in [1, 4] and 1s differentiable 1n (1, 4) whose

-~ ,
. ~

derivative 1s

F(1)=1"—-4x<143=0./(4)=4" —-4x4+3
F(b)— s (a) r(4)— (1) 3—(0)
b — 4 —1 V 3

Mean Value Theorem states thattherei1sapomntc e (1, 4)
rf{c)=1
=> 2c—4 =1

swherec=—¢ (1, 4)

nce, Mean Value Theorem 1s verified for the gmven function




VERIFY ROLLE’S THEOREM FOR

Yernfty rolle's theorem for each of the following functions on the 1Nndicated ntervals:

Fix)=cos2x on {7 ]

FT

=
Ywe know that cos x ontinuous and differentiable every where., So,
e - s — 7 E g
F((x) is continuous A X and differentiable 1s [ » ]
<3 <+ -
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So, Rolle's theorsm < - there must

such that F'(<c) = O

N O v,

simn 2

Hence Verified.




Yarify Lagrange's mean walue theorem for the following function on the indicated

interwval. In each case find a pont 'c' In the indicated interval as stated by the

Lagrange's mean wvalue theaorem
) =<1 on [2. 2]

f[;-r_']=;-r2—1 o [2,32]

It is apolynomial function =so it i=s continuous 1IN [E, 3] and differentiable

i [2,3:]. So, both conditions of Lagrange's mean walue theorem are satisfied.

Therefore, there exist a point o = [(2,32) such that
N e TR L
i

{[3:.2 — 1} — {[2:.2 — 1}

1

=i =

2o = (8 — 3)

=

Hence, Lagrange's mean value thearaem is verified.




CHECK IF ROLLE’S THEOREM f(l) =8 + p -1

IS APPLICABLE OR NOT

continuous

(1) =8 -

f(5) = 8 A

Let f(x) =8+ |x — 3|. onlis]

Since Modulus function i1s continuous, f(x) is

1 —3
5—3

L — B =8P = 10

- 12 =84+2=10

By 3
Zz > 3

f is not differentiable at 3,
f is not differentiable on (1,5).




= on the indicated intervals

Flx)=3+[x- :]: on [1,3].

Thus, £ [~) is not differentiable at »x = 2

Hene, Raolle's theorem 1= not applicable for




Find a point on the parabola v = [x - 3}2, where the tangent i1z parallel to the chord
joining [32,0) and [4,1),

;,r'=|:;~r—3_']2

Since, W is a polynomial function, so it continuous differentiable,
Lagrange's mean wvalue theoraem 1= apphicable
There ex=ist a pont o =such that,
FlEY— F =)
H— =
0 B )
4 — =

) =

2o — 32) =

1 — 0
o - mH = -

—
=

. %] 1= the required point.




