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24. MEAN VALUE THEOREM

F(t)y=1t"~61" + pr g defined on [1.3] satisfics

the Rolle’s theorem

Forc ¢= 23 4]

V3

[AP EAMCET 21-09-20 Shift-2]
1. peRq=11 2. p=1llgeR
3 pER.c;ER’ 4. P=11,g=11

______________________________

when the La(:rrangc‘s mean value theorem is

applied for the function
f(x)=xo0n[2,5]is
[TS EAMCET 09-09-20_Shift-1]

1. 0 2. Only one
3. infinite 4. Finitely many
If the Rolles’s theorem hlods for the function

fix)=x*+ax’ +bx in ~1<x<1,and

jr(%J =0, thenab =

[TS EAMCET 09-09-20_Shift-2]
2. -64

_________________________________________________________________

In each of the choices given below, a function
and an interval are given. The correct choice
having a function and the associated interval
for which the lagranges’s mean value theorem

is not valid is  |[TS EAMCET 10-09-20_Shift-1|

1. |x:[1,5] 2. logx;[l,€]
2x-1 ; 2 2
11,2 4, (x=2) (x-4);[2,4
3. s ] (x=2) (x-4);[2.4]

5.

_____________________
________________

Consider the following statements

i,
Statement(I):ifa, F—+”_”+ 4
2 3 n+1

=)

where g, @,....a, are real numbers, then the

polynomial a, + a,x + a,x* +...+a,x" has a zero

in the interval (0,1)

Statement(IT):if f[r,.-h] —» Ris continuous. on

|a.b]and fis differentiable in (a.b),where

fla) _f()
b

a>0and - = .then there exists
a

c €(a,b)such that ¢f'(c)= f(c)
[TS EAMCET 11-09-20_Shift-1]

1. Only (I) is true
2. Only (II) 1s true
3. Netther (I) nor (II) 1s true.

-----------------------------------------------------------------

The value of ‘c’, of the lagrange’s mean value

theorem, for f(x)=vx" —x,xe[L4]is

[AP EAMCET 23-08-2021_Shift-1]

_____________________________________________________________

If the function f[ ) a +bx +26x— 745&[151]65

the conditions of Rolle’s theorem in [14] and

|
f’{i’n +—= | =0, then the value of @b =
J3

[AP EAMCET 23-08-2021_Shift-2]
2.9

'a'for which Rolle’s theorem can be applied in
[0, 1] 1s

|[AP EAMCET 24-08-2021_Shift-1]
2. -1



*;' if the function f(x) =x(x+3)e?

the conditions of rolle’s theorem i [—3,0]

satisfies al|

then a root of /'(x)=0 is

[TS EAMCET 04-08-2021_Shift.

1. 3 2. -1
3. -2 4 -3

D<x<]
-x.1l=x<2

[TS EAMCET 05-08-2021_Shift-1
1. f(x)is not defined everywhere

on [l'.}, 2] because

2. f(x)1is not continuous

3.0(0)= f(2)
4. f(x)is not dlfferentlahlc

1. f [] 3] —» R 1S 4 fum:tmn def‘ned as
It F(1)-

f(x)=x"+ax" +bx.
(243 +1
{2

[TS EAMCET 06-08-2021_Shift-2]
2. -17

f(3)=0and

]='['L ThEI’I., a—h =

T e e R e e e e R E R EE - = e m m o m o m R e e e e e e e e e e oo

x=>4

Which of the following is true?
TS EAMCET 06-08-2021_Shift-1]

. f(2)= f(10)

2. f(x) is not continuous on [2,10]

3. Rolle’s theorem is not applicable for f(x)
in [2,1-:}]

[Z,Il]] and Rolle’s point ¢ =6

13, V=x —ax’ +48x+ 7is an incrﬁnsing ﬂm.r.:ti.nn.

for all real values of x, then a lies in the interval
[AP EAMCET 05-07-2022_Shift-1]

. (-14, 14) 2. (—12,12)

'i (-16, 16) 4. (21, -21)

410 the fntervzll'( ﬂ} f{r [r ‘if+2fr ?} is

[AP EAMCET 05-07-2022_Shift-2|

[. increasing function

2. deereasing function

3. constant function

4. attains maximum vaiu»z:

all leues nf:-:, then
[AP EAMCET 08-07-2022_Shift-2]

1. azl 2. a=1
3. a=l 4. a=<l
T Y iny T
16. If 0<x<Z then flr)==-—=
2 T X
[AP EAMCET {}S-{JT-EI]ZZ_Shift-ZI'
L Zpdx oy 2 i
i X s X
3 smx}! 4 2 sin x
X T

17. The surve represented by
X=t"+51*+20t+7 and y=4t7-3t7-181+3 is
decreasing in the interval
[18™ May2023 shift -1]
2. (3/2,2)

4. (-2,2)

1. (-2, -1)
3. (-1, 3/2)
18, , | L :
In the interval | —,¢ |, a decreasing tunction
&

among the following functions is
[19th May 2023 Shift 1]
log x

l. fx)= : 2.

X

f{v)=x" logx

3. f(x)=xlogx 4. f(x)=x"



KeY
1) 2 2 3 3 1 4 3 5 4
6) 2 7) 1 8 4 9 3 10) 4
11) 2 12) 3 13) 2 14 1 15 1
16) 2 17) 3 18) 4

SOLUTIONS

.................................................

Given f(t)=1"—61"+ pt+q in[1,3]

w.k.t rolle’s theorem ie., f'(c) =3¢’ —12c+ p

. 12+, f144-12p 2J3+1 Izi\]Mﬂl--l?f«"
6 J3 6 6

1=12—-

p=1llLg ER

S f@=x fx)=1
Lagranges thmrem 15 applled at mﬁmte: pmnts
f(x)=x"+ax’ +bI,IE[—l 1]
f($)=0
f(x)=4x +3ax’ +b
F(-1)=11)
a=-b
f($)=0
2+3a+4b=0
a=2b=-2

ab= —4

x—1
J(x)= 3::: 4

or_ =S
S %) (3x-4)

f)=-1

_3
f@=3

By LM.V.T,
(e )_f(b) Hﬂa}

1

34
(3.:*—4)3 2-1

____________________________________________

9¢? +16-24c=-2
' —Be+6=

8 + 22

c=—
6

O [1,2]
L.M.V.T fails

---------------------------------------------------------------

5. Statement-I

Lerf{x}=aﬂx+al%+g1-’;—+.,.+an
f£(0)=0

a d
l)=a,+—+—=+...
f() dy R +

ie, f(0)=f(1)
By using Rolle’s theorem, f'(c)=0where

A=

n+1

ce (ﬂ,l)

Now f'(x)=a,+ax+ax +..+ax"

f'(¢)=0 where c<(0,1)

Statement-I1

r(a)_5(2)_ f(a)
a b f(b)

By using LM.V.T,

f(b)-f(a) _ kb—ka

f(ﬂ}_ b—a - h—a =k

— jf c).dc = Ik.d::’ = fc.jdc = kc

Given

o | &

---------------------------------------------------------------

6. ., f(b)-f(a
f (C)— (guﬂ( )
= 4c? —4c-3=0

3
:?C—E'E[l,d]

___________
_____________________________________________________

7. f(2)=f(4)>28a+6b+26=0.- (1)

1
N3I+—1=0
f[.ﬁi] =

23a+6\/§a+6b+—2—b+25= u_}(z)

V3

- =
---------------------------------------------------------



.---(2)_(]):;'6\@&:— ;

&i_ﬂ

:—_}.b:-—gﬂ

from(1)a=1
= b=-9

wab==9
8. f( ]15 cﬂntlnunus at x =0

-----

— lim /(x)=1(0).

x—"

1
= lim Dg; 0.
=" X

!
X =0

-ir—1

= [Im
=7 —(¥.X

* _0.

= lim
=0 —¥

It 1s true when o > 0.

e ——————— S E S JE

— x4 x+6=0[e " £0]
= x -x—6=0
::(I_S]{x-iri}:l]

x=3,-2

x=-2 [ xel30]]

""""""

LHL =1lim f(x)=limx =]

r—l r—u]

RHL=lim f(x)=lim2-x=1

> im /(x)=lim /()=

vl r—s

f(1)

r—ul"

= continuous at x = |

LHD = lim f(':)_ f{]] —]Jmi__l_!
r—rl x—| e~ x|

RHD = lim 'f(x}_f(l):]i k:ﬂ:_;
rxl’ x—] =y ]

LHD#RHD
= f(x)

is not differentiable at X =1

Hence Rolle’s can’t he apphcd

f(1

4

Ok

)—.1: +ax” + bx

)=7(2)

l 2 =
Ib—— |=|d+-"—la+b+43+13=0
5) 4o

(2)= T+4\E

= la = -0

From (1), 2=1
a—b=—6-11=-17
:lii:fiiriéré?i!-é{ll::::::_' _____________________________
13, p=x"—ax’ +48x+7

dy

=3x'-2ar+48>0.Vxe R

A<

(—2a)" —4(3)(48)<0

La-la<o



R P
f(x)='x—5l+2|»1'—7[~ x e(7,00) 7. jr:5r”+15t"'+20=5(r“+3r3+4)
/
=(x-—5)+2(,r—7) '@’:lzrz-—ﬁr—lxzﬁ(ml-—r-&)
dt
=3x-19 dy 6(2!2_1‘_3) -
T = < (}{ decreasin
dx 5(r*+3f3+4) (dec 2)
f'(x)=3>0 ;
2t —t—-3 <0
____________________________________________________________ e e = - 2 -
I5. f(x)=\/§sinx—c05,r—2ax+l} 2 =32 =3 <0
(1+1)(2¢-3)<0
f(x) V3 cosx+sinx—2a<0 IE(—IEJ
___________________ "2
” 0<x<™ St 43t +4is+veVre R
2 18. Take fix)=x"
| Nuwf{(x){O
f(x)=2_smx e., f(x) =x [1+logx]
T x Nuw—x "(1+logx)<0 (decreasing function)
1
Find f'(x) and check if increasing or xe(;,e]
decreasing.
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