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1. Verify Rolle’s theorem for f(x)=x +2x-8.xe[4.2].

AT .-: Yo o 4
Solution: Given function is flx)=x"+2x S““:[—J”']

(a) f(x) is a polynomial and polynomial function is always continuous.
So, function is continuous in [-4, 2].

(b) fllx)=2x+2. f'(x] exists in [_“L:], so derivable.

(¢) 717)=0 gng /12)=0
Fl4)=r(2)
All three conditions of Rolle’s theorem are satisfied.

cE L—42]

Therefore, there exists, at least one such that f [':-] =0

Which implies, 2c +2=0o0rc = -1.

2. Examine if Rolles/ theorem is applicable to any of the following functions. Can you
say something about the converse of Rolle’s theorem from these examples:

0 f['_x_']=|:1’] for J:E[iE?']
(i) f['_x_']=|:x] for J:E[—ll]

roy ’:_ 1= 9
iy 7 (x) = =1 gop x<[1.2]

Solution:

(i) Function is greatest integer function.

Given function is not differentiable and continuous
Hence Rolle’s theorem is not applicable here.

(i) Function is greatest integer function.

Given function is not differentiable and continuous.
Hence Rolle’s theorem is not applicable.
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iy L) =51 = F(1)=(1) -1=1-1=0
F(2)=(2 -1=4-1=3 . fF(1)=£(2)
Rolle’s theorem is not applicable.

3. 1If f: [_iil ~ Ris a differentiable function and if f’ (x) does not vanish anywhere, then

prove that f(=5)= f(5)-

Solution: As per Rolle’s theorem, if

(@)  is continuous is [a.5]

() 7 is derivable in [%:2]

(©) fla)=rf(b)

Then f'le)=0.celab)

Itis given that 7 is continuous and derivable, but f'(c)=0
= fla)=f(?)

= f(=5)=f(3)

4. Verify Mean Value Theorem if
flx)= x —4x—3

in the interval [ai’] wherea=1and b =4

Solution:
(@) f(x) is a polynomial.
So, function is continuous in [1, 4] as polynomial function is always continuous.

(b) fx)=2x=4 F'(x) avists in [1, 4], hence derivable.

ce(l.4)

Both the conditions of the theorem are satisfied, so there exists, at least one such that

fl4)=7,01 ..
T—f ()
—S3-(-6) _
— -

2c—4
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5.t _ 2.
o 3 —3x in the

for which & €)=

5. Verify Mean Value Theorem if flx)=
interval [a.2] where 4 =1 and ?=3- Find all ce(1.3)

Solution:
(a) Function is a polynomial as polynomial function is always continuous.

So continuous in [1, 3]
(b) f{x) =310z f'(x) exists in [1, 3], hence derivable.

cE[leJl

Conditions of MVT theorem are satisfied. So, there exists, at least one such that

fBI-f)_ o,
o

21-(-7)

=3¢’ =10c

—7=3c"—10¢
3 —Te—3c+7=0

c(3c¢=T7)-1{3¢-7)=0
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As, f()=r(3) , therefore the value of ¢ does not exist such that fle)= D.

6. Examine the applicability of Mean Value Theorem for all the three functions being

given below: [Note for students: Check exercise 2]
(i) f['_x_']=|:1’] for J:E[iE?']

(ii) flx) =|:.T] for X€ [—12

(iii) flx)=x"-1 g, xe[L.2]

Solution: According to Mean Value Theorem :

For a function fz[a:b]_} R, if
(@) 4 is continuous on (a.5)
() / is differentiable on %%/
o b)— fla)
. ce(a.b) fL':.l=—fL ) Aa
Then there exist some = =™~/ such that b—a
(i) f[._-"f_.]=|:."f] for .TE[iQ]
given function < \*) is not continuous at *=3 and *=2-
Therefore,
. p
F1%) is not continuous at [5.9]-
Now let 7 be an integer such that =[5.9]
i ORI S o Ot () mmlem L
S LH.L. = = h il h =0 ] PR
n+h)—fin n+h)—(n —n
hﬂ}_f[_’ *’1_] fin) _lim 7 *’1_] L7) —fim 7=~ fim 0=0
And R.H.L. = = L s h = Py

Since, L.H.L. ¥ R.H.L.,

Therefore 7 is not differentiable at [ig]'

Hence Mean Value Theorem is not applicable for this function.
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(ii) f['_x_']=|:x] for € |:—12]

Given function ¥ '*) is not continuous at *=-2 and *=2.
Therefore,
- =7
f(x) iS not continuous at [ '=']'
1= | =22

Now let ” be an integer such that " [ : ]

n+h)—fln (n+h)—(n 1—1—-n -

PN L) b A ) T G0 ) BTN o N S
S LHL = Rl F sl F sl I =0 |
n+h)—f(n n+h)—(n 17— 11
hﬂ}_f[_’ -”1_] fin) —lim 7 *’1_] [#) :hﬂ}_F : ’ —5im 0=0

And RH.L. = h =1 »:- B0 G, 0

Since, L.H.L. = R.H.L.,

£ : . [—2.2].

Therefore ¥ is not differentiable at * =

Hence Mean Value Theorem is not applicable for this function.
ity £ (<) =% 1 gop x=[12] (1)

Here, S1x) is a polynomial function.

f(x)

Therefore, is continuous and derivable on the real line.

Hence < ) is continuous in the closed interval [1, 2] and derivable in open interval (1, 2).
Therefore, both conditions of Mean Value Theorem are satisfied.

Now, From equation (1), we have

flx)=2x

fle)=2¢
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Again, From equation (1):
fla)=f(1)=(1) -1=1-1=0

And, F(B)=f(2)=(2) —1=4-1=3
Therefore,

- _f(b)-f(a)
Je=T T

3
f:?EI:].ZJ

Therefore, Mean Value Theorem is verified.
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