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Chapter 6: Applications of Derivatives.

Exercise 6.5

1. Find the maximum and minimum values, if any, of the following given by
(i) f(x)=(2x-1)"+3 (i) f (x)=9x*+12x+2 (iii) f (x)=—(x~-1)" +10
(iv) g(x)=x>+1
Solution:
(i) f(x) =(2x—1)2 +3
(2x—1)2 >0for every xeR
f(x)=(2x-1)"+3>3 for xeR
The minimum value of f occurs when 2x—-1=0

2x—1=0,x=1
2

2
Min value of f (%) :[2%—1j +3=3

The function f does not have a maximum value
(i) £ (x)=9% +12x+2=(3x* +2) 2
(3x*+2) 20 for xeR

2
f (x):(3x2 +2) —2>-2 for xeR

Minimum value of f is when 3x+2=0

3x+2=0=0,x=_—2
3
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Minimum value of f (—_2) = (3(—2j+ 2)2 -2=-2
f does not have a maximum value
(iii) f (x)=—(x-1)" +10
(x—l)2 >0 for xeR
f(x)= —(x—l)2 +10<0 for xeR
maximum value of f is when (x-1)=0
(x-1)=0,x=0
Maximum value of f = f (1)=—(1-1)"+10=10
F does not have a minimum value
(iv) g(x)=x>+1
g neither has a maximum value nor a minimum value.

2. Find the maximum and minimum values, if any, of the following functions given by
()f (x)=[x+2/-1 (ii)g(x)=—|x+1+3 (iii)h(x)=sin(2x)+5
(iv) f(x)=|sin4x+3 (v)h(x)=x+4xe(-11)

Solution:
(i) f(x)=|x+2]-1
[x+2|>0 for xeR
f(x)=|x+2-1>-1for xeR
minimum value of f is when |x+2|=0

x+2/=0

=>X=-2
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’ minimum value of f = f (-2)=|-2+2|-1=1
f does not have a maximum value
(i) g(x)=—|x+1+3
—|x+1<0 for xeR
g(x)=—|x+1+3<3 for xeR
maximum value of g is when |x+1/=0
x+1=0
=>x=-1
Maximum value of g =g(-1)=—[1+1+3=3
g does not have a minimum value
(iii) h(x) =sin2x+5
-1<sin2x <1
—1+5<sin2x+5<1+5

4<sin2x+5<6

maximum and minimum values of h are 6 and 4 respectively
(iv)f (x) =|sin4x+3

—1<sin4x<1

2<sindx+3<4

2<|sin4x+3 <4

maximum and minimum values of f are 4 and 2 respectively

(v)h(x)=x+4,xe(-11)
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’ Here, if a point X, is closest to — 1, then we find 22 +1< X, +1for x, €(-1,1)

Also if x;is closet to — 1, then we find x, +1< X12+1+1for all x,e(-11)
Function has neither maximum nor minimum value in (—1,1)

3. Find the local maxima and minima, if any, of the following functions. Find also the
local maximum and the local minimum values, as the case may be
(i) f(x)=x* (ii)g(x)=x>=3x (iii)h(x)=sinx+cos.0< x<%
(iv) f (x)=sinx—cosx,0<x <2z (v)f(x)=x>-6x*+9x+15 (vi)g(x)=§+g,x>0

X
.. 1

vii X)= vii) f (x)=x4J1-x,x>0
(vii) g (x)= = (i) T (x)

Solution:

f'(x)=0=x=0
We have f'(0)=2,

by second derivative test, x =0 s a point of local minima and local minimum value of

atx=0is f(0)=0

(i) g(x)=x>-3x
5.g'(x)=3x"-3
~g'(x)=0=3x*=3=x=1%1

g'(x)=6x
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9'(1)=6>0
9'(-1)=-6>0

By second derivative test, x = 1 is a point of local minima and local minimum value of

g
At x=1is g(1)=1-3=1-3=-2
x=-1is a point of local maxima and local maximum value of g at
x=-1is g(1)=(-1)° -3(-1)=-1+3=-2
(iii)h(x):sinx+cos.0<x<%
. h'(x)=cosx+sinx
.'.h'(x)=0:>sinx=cosx:>tanx:1:>x=%e[0,%)
h'(x)=sinx—cosx=—(sinx+cosx)
1 1 2

h £j=_(_+_j=__=_ﬁ<o

R At

Therefore, by second derivative test, x =% is a point of local maxima and the local

Maximum value ofhatx:% is h(%)zsinzjtcoszzi 1 :\/E

AN AN

(iv) f(x)=sinx—cosx,0<x< 27
- f'(x)=cosx+sinx

o f '(x):0:>cosx=—sinx:>tanx=—1:>x:%r,%re(o,h)

f*(x)=-sinx+cosx
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f"[7—”j=—sin77”+cos77”=i+i=x/§>o

V2 2

Therefore, by second derivative test, x = 377[ is a point of local maxima and the local

) 37 .
maximum value of fatx = T is

3T . 3T 3T 1 1
fl — :sm—+cos—=—+—:\/§
(4j 4 4 2 2

X= 77” is a point of local minima and the local minimum value of f atx = 77” is

(V) (x) =2 ~6x+9x+15
o f1(x)=3x% ~12x+9
f(x)=0=3(x ~4x+3)=0
=3(x-1)(x-3)=0
=>x=13

f(x) =6x-12=6(x-2)
f*(1)=6(1-2)=-6<0
%(3)=6(3-2)=6<0

By second derivative test, x = 1 is a point of local maxima and the local maximum value

of fatx="1is f(1)=1-6+9+15=19
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x =3 is a point of local minima and the local minimum value of f at x = 3 is

f(3)=27-54+27+15=15

(V|)g(x)=—+§,x>0
()=t 2
g (X)_Z X2
. 2 3
g (X):O:?:_:X =4=x=+
Xx>0,x=2
" 4
9 (X)ZF
N 4
g (2):?=—>0

By second derivative test, x = 2 is a point of local minima and the local minimum value

ofgatx =2is g(2)=%+§=1+1=2

—2X
(x3 +2)

9'(x)=0=> =0=x=0

2

For value close to x = 0 and left of 0, g*(x)>0

For value close to x= 0 and to right of 0 g*(x) <0

By first derivative test x = 0 is a point of local maxima and the local maximum value

. 1 1
ofg(0)is ——==
90) 0+2 2
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(viii) f (x)=xv1-x,x>0

S () =xd1-x+x.

1
2\/1__)((—1) 21—x

B 2(1—x)—x_ 23X

- 2+/1—X 24/1—-X

f'(x)=0=

2-3x —0:>2—3x=0:>x=§

24/1—x -

1—X(—3)_(2_3X)(2\/11—_J

1
Fr(x)==
(x)=3 =

\/1—_x(—3)+2(2—3x)(2ﬁ__xj

2(1-x)

_ —6(1-x)+2(2-3x)

3
2

4(1-x)

By second derivative test, x =%is a point of local maxima and the local maximum

value of f at X:§IS
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4. Prove that the following functions do not have maxima or minima

§
(i) f(x)=e* (ii)g(x)=logx (iii)h(x)=x>+x*+x+1
Solution:
(i) f(x)=¢"
s f(x)=¢
If f (x) =0,e* =0. But exponential function can never be 0 for any value of x
Thereisno ce Rsuch that f'(c)=0
f does not have maxima or minima
(ii) We have, g(x)=logx
L9'(0)=>
log x is defined for positive x, g'(x)> 0for any x
there does not existc e R such that g'(c)=0
function g does not have maxima or minima
(iii) We have, h(x)=x’+x*+x+1
- h'(x)=3x"+2x+1
there does not exist c e Rsuch that h'(c)=0
function h does not have maxima or minima
5 Find the absolute maximum value and the absolute minimum value of the following
functions in the given intervals
(i) f(x)=x°,xe[-2,2] (ii) f (x)=sinx+cosx,x [0, 7]
(iii) f (x)=4x—=x*x e [—2,—} (iv) f (x)= (x—l)2 +3,xe[-31]

Solution:
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(i) f(x)=x°

Hence, the absolute maximum of f on[-2,2]is 8 at x=-2
The absolute minimum of f on[-2, 2]is -8 at x =-2
(i) f (x)=sinx+cosx

- f'(x)=cosx—sinx

f'(x)=0:>sinx=cosx:>tanx:1:>x:%

V4 . TT r 1 1 2
fl=|=sinZ+cos==——+—"—=——=42
(4) 4 4 2 2 2

f(0)=sin0+cos0=0+1=1
f(z)=sinz+cosz=0-1=1

The absolute maximum of f on [0, z]is v2 at x =%
The absolute minimum of fon [0, z]is -1 at x =7

1,
(iii) f (x)=4x—5x

o f '(x)=4x—%(2x):4—x

—_ —_ —~ -
N | o = -
~ N ~ —_—
Il T 1l I >
— —
o —~ © o I
@ N U @
Il —, =< Y
e I I
| (e)
foe)
Il
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.'.f'(X)=O:>X=4

f(4):16—%(16)=16—8:8

f(—2)=—8—%(4):—8— ~_10

2
f(9j=4(gj—1(9) _18-8L _18.10.125-7.875
2 2)72\2 8

The absolute maximum of f on {—2,

N | ©

}isSatx:4

The absolute minimum of f on [—2,%} is-10atx=-2

(iv) f(x)=(x—1)2+3

s E(x)=2(x-1)

f'(x)=0=2(x-1)=0,x=1
f(1)=(1-1)"+3=0+3=3
f(-3)=(-3-1)°+3=16+3=19

Absolute maximum value of f on[-3,1]is 19 at x= - 3

Minimum value of fon [-3,1]isatx = 1

6. Find the maximum profit that a company can make, if the profit function is given by

p(x)=41-24x-18x*
Solution:

p(x)=41-24x-18x*

. p'(x)=-24-36x
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p"(x)=-36
24 2
X)=0—=—Z=
p'(x) T
-2
| —|=-36<0
p ( 3 j <

By second derivative test, x = —% is the point of local maximum of p

.. Maximum profit = p = (—%)
2
=41—24(—3J—18(—Ej
3 3
=41+16-8
=49
7. Find the intervals in which the function f given by f (x)=x’ +i3, x#0is
X
(i) Increasing (ii) Decreasing
Solution:
1
f(x)=x° tg
(%) = 3% 3 3x°-3

f'(x)=0=3x"-3=0=x"=1=x+1
In (—o0,—1)and (L), f'(x)>0

when x<—land x>1, fis increasing

In (-11), f(x)<0

when —1< x <1, f is decreasing
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8. At which point in the interval [0, 2], does the functionsin 2x attain, its maximum

value?
Solution:
f(x)=sin2x
- £'(x)=2cos 2x

f'(x)=0=cos2x=0

f(0)=sin0=0, f (27)=sin27=0
Absolute maximum value of f[0,2r]isat x = % and X = 57”

9. What is the maximum value of the function sin x +cos x?

Solution:

f (x)=sinx+cosx

. f'(x)=cosx—sinx

f'(x)=0=sinx=cosx=tanx=1= x=

z
4 ’
f'(x)=—sinx—cosx =—(sin x+cos x)

f "(x) will be negative when (sin x+cos x) is positive

We know that sin x and cos x are positive in the first quadSrant
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f"(x) will be negative when x e (0, %)

Consider x = z
4

f (%) = —(sin%+cos%) = —(%) =—/2<0

By second derivative test, f will be that maximum at x = %and the maximum

value of fis

f(jj sin~ +cos4 J_ j_ - =2

10. Find the maximum value of 2x° —24x+107 in the interval [1, 3]. Find the maximum

value of the same function in [—3, —1]

Solution:
f (x)=2x° - 24x+107
f'(x)=6x"—24=6(x"-4)
f'(x)=0=6(x"-4)=0=x" =4= x==+2
Consider [1,3]
f (2)=2(8)=24(2)+107 =16—48+107 =75
f (1)=2(1)-24(1)+107 =2—24+107 =85
f (3)=2(27)-24(3)+107 =54—72+107 =89
Absolute maximum of f (x)inthe [1,3]is 89 atx =3
Consider [-3,-1]
f (-3)=2(-27)-24(~3)+107 =54+ 72+107 =125
f (~1)=2(~1)—24(~1)+107 = 2+ 24+107 =129
f (-2)=2(-8)—24(-2)+107 = —16 +48+107 =139

Absolute maximum of f (x)in [-3,—1]is 139 at x= - 2
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11.  ltis given that at x=1, the function x* —62x* + ax+9 attains its maximum value, on the

interval [0,2]. Find the value of a
Solution:
f(x)=x"-62x*+ax+9
o f(x)=4x" -124x+a
- f'(1)=0
=4-124+a=0

=a=120

The value of a is 120
12.  Find the maximum and minimum values of x+sin2xon [0, 27]
Solution:
f (x)=x+sin2x
- £'(x)=1+2cos 2x

f'(x)=0= C052X=—%Z—COS%ZCOS(E—%j=COSZ?”

2X=27zi2§nez

T
:X:ﬂ-i_!nez

27 4rx 5rx

T
:X:_y_!_!_
3 3 3 3

IS [O, 272']

f[zj=z+sin2_”=£+ﬁ
3 3 3 3 2
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f(0)=0+sin0=0
f(27r)=27r+sin47r=27t+0=27r
Absolute maximum value of f (x)in[0,27z] isatx =27

Absolute minimum value of f(x)in [0,27]isatx =0

13. Find two numbers whose sum is 24 and whose product is as large as possible
Solution:

Let number be x

The other number is (24 -Xx)

p(x)denote the product of the two numbers
P(x)=x(24—x)=24x—x’

- P'(x)=24-2x

P"(x)=-2

P'(x)=0=>x=12

P"(12)=—2<0

x =12 is point of local maxima of P

Product of the numbers is the maximum when numbers are 12 and 24-12 =12
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14. Find two positive numbers x and y such that x+y =60 and xy®is maximum

Solution:

Numbers are x and y such that x+y =60

y=60-x

f(x)=xy®

= f(x)= x(60—x)3

- fr(x)=(60+ x)3 —3x(60—x)2
=(60+x)’[60 - x - 3x]
= (60+x)°[60—4x]

f "(x)=-2(60-x)(60—4x)—4(60-x)’
=—2(60—x)[60—4x+2(60—X)]|
= —2(60—x)(180—6x)
=-12(60—x)(30-x)

f'(x)=0=>x=600r x=15

x=60, f"(x)=0

x =15, f *(x)=-12(60-15)(30-15) =12x45x15 <0

x =15 is a point of local maxima of f

function xy® is maximum when x=15and y =60-15=45

required numbers are 15 and 45
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15.  Find two positive numbers x and y such that their sum is 35 and the product x*y® is a

maximum
Solution:

One number be x

Other number is y =(35—x)
p(x)=x"y"

P(x)=x* (35—x)5

. P'(x)=2x(35-x)’ —5x*(35-x)’

=x(35-x)'[2(35-x)-5x]

=x(35-x)"(70-7x)
=7x(35—x)4 (10-x)

And P"(x)=7(35-x)" (10~ x)+7x| ~(35-5)" ~4(35-x)’ (10-x) |
=7(35-x)" (10— x)-7x(35-x)" —28x(35-x)’ (10— x)
=7(35-x)’[(35-x)(10—Xx) - X(35—X) - 4x(10-x) |
=7(35-x)’[ 350~ 45X+ X* ~35x+ X" — 40X+ 4x" |
=7(35-x)’ (6x* ~120x+350)

P'(x)=0=x=0,x=35x=10
x=35f'(x)=f(x)=0and y=35-35=0
x =0,y =35-0=34and product x’y* will be 0

x=0and x =35cannot be the possible values of x
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x =10,

P"(x)=7(35-10) (6x100-120x10+350)
=7(25)’(~250) <0

P(x)will be the maximum when x=10and y=35-10=25

The numbers are 10 and 25
16.  Find two positive numbers whose sum is 16 and the sum of whose cubes is minimum
Solution:

One number be x

The other number is (16— x)

Sum of cubes of these numbers be denote by S(x)
~.8'(x)=3x" —3(16—x)2,S"(x) =6x+6(16—x)
S$'(x)=0=3x"-3(16-x*)=0

= x?~(16-x)" =0

= x> -256—x*+32x=0

256

=——=8
32

=X

$"(8)=6(8)+6(16-8)=48+48=96>0
By second derivative test, x = 8 is point of local minima of S.

Sum of the cubes of the numbers is minimum when the numbers are 8and 16 -8 =8
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17.  Asquare piece of tin od side 18 cm is to made into a box without top, by cutting a
square from each corner and folding up the flaps to form the box. What should be the
side of the square to be cut off so that the volume of the box is the maximum

possible?
Solution:

Side of the square to be cut off be x cm

Length and breath of the box will be (18—2x)cm each and the height of the box is x

V (%) = x(18 - 2x)?
“V(x) = (18- 2x)° —4x(18—2x)
- (18- 2x)[18-2x~4x
— (18—2x)(18-6x)
=6x2(9-x)(3-%)
=12(9-%)(3-%)
V(%) =12[~(9-x)= (3-x)]
——12(9—x+3-X)
—12(12-2x)
—24(6-x)
V'(x)=0=>x=90r x=3

x =9, then the length and the breadth will become 0

SX#9

=Xx=3
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V(3)=-24(6-3)=-72<0

.. By second derivative test, x = 3 is the point of maxima of V

18.  Arrectangular sheet of tin 45 cm by 24 cm is to be made into a box without top,
by cutting off square from each corner and folding up the flaps. What should be
the side of the square to be cut off so that the volume of the box is the maximum

possible?
Solution:
Side of the square to be cut be x cm

Height of the box is X, the length is 45— 2x,
Breadth is 24 —2x
V (x)=x(45-2x)(24-2x)
= x(1080—90x —48x + 4x° )
= 4x° —138x° +1080x
-V '(x)=12x? - 276x +1080
=12(x* —23x+90)
=12(x—-18)(x—5)
V"(x) = 24x~ 276 =12(2x - 23)
V'(x)=0=>x=18and x=5

Not possible to cut a square of side 18cm from each corner of rectangular sheet, x
cannot be equal to 18

x=15
Vv (5) :12(10 - 23) =12(—13) =-156<0

x =5 is the point of maxima
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19.  Show that of all the rectangles inscribed in a given fixed circle, the square has the

maximum area
Solution:
A rectangle of length | and breadth b be inscribed in the given circle of radius a.

The diagonal passes through the centre and is of length 2a cm

o h
!
(2a)" = 1% +b?
=b?=4a*-|?
=b=+4a’-1?
A=14a*-I?
dA \/ﬁ 1 2 12 1
s—=vda’ - I" | ——=(-2)=+da" - |I" - ———=
di 2\/4a2—I2( ) 432 —|?
_ dal "
V4a®—I?
Vaa? — 17 (-4l) - (42’ —2|2)(_2')

d’A _ 2448’ 12

diz (4% -1?)

(42 -17)(-41)+1(4a’ - 21°)

- 3
(4a*-17)2
_12af 421 -21(6a-1%)
(422170 (4% 1)
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?j—'IA:Ogives4a2=2I2:I=\/Z

—b=+/4a2—2a% =+/2a> =/2a
when | =+/2a,

_ 2 _np2
dzA_ 2(\/5)(63. 28.)__8 2a3__4<0

iz 23283 N

when| =+/2a, then area of rectangle is maximum

Since | =b =+/2a, rectangle is a square

20.  Show that the right circular cylinder of given surface and maximum volume is such

that is heights is equal to the diameter of the base
Solution:
S=2xr>+2zrh

_S- 27r?
2rr

=h

_5’ dr? 67

r’= S ﬂz—&{ iJ<0

. ) S
Volume is maximum when r? = 6_
T
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When r? =i,then h= bz [lj—r =3r-r=2r
67 27 \r
21.  Ofall the closed cylindrical cans (right circular), of a given volume of 100 cubic
centimeters, find the dimensions of the can which has the minimum surface area?
Solution:
V =7r*h =100
100
r
S =27%+2xrh=2xr? +¥
ds 200 d*S 400
.'.—:4ﬂ'r——2,—2:4ﬂ'+—3
dr r< dr r
d—S =0=4xr= li()
dr r
o _200_50
dr
1
Sre (@]
T
2
When rz(@j ,d ? 0
T dr
1
The surface area is the minimum when the radius of the cylinder is (@T cm
T
1 1
r= (@)3 ,h= 2(@j3 cm
T T
22. A wire of length 28 m is to be cut into two pieces. One of the pieces is to be made into
a square and the other into a circle. What should be the length of the two pieces so
that the combined area of the circle is minimum?
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’ Solution:

Piece of length | be cut from wire to make square

Other piece of wire to be made into circle is (28—1)m

Side of square = !I

27r =281 :>r=i(28—l)
27

|2 1 2
AL o] L)
16 27

:—2+i(28—|)2
16 4z

dA 21 2 |1
== 2 (28-1) (1) == ——(28—I
a 16" 2 BN =55, (28

d’A 1 1
~=—+—>0
dl 8 2x

A o=l s ny=0

dl 8 2

:;zl—4(28—|)
8r

=0

(z+4)1-112=0

112
w+4

=1

112 d?A

7+4 dl

>0

The area is minimum when | = £

m+4
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23.  Prove that the volume of the largest cone that can be inscribed in a sphere of radius R

is% of the volume of the sphere

Solution:

Let r and h be the radius and height of the cone respectively inscribed in a sphere of
radius R.

\Y :lm‘zh
3

h=R+AB=R++R?*-r?
.'.V=%nr2(R+\/R2—r2)

217Z'I’2R+%7Z'r2\/R2 +r?

3

cdv 2 2 = 1 _, (-2r)
..E—gﬂ'rRﬁ'gﬂ'r R°—r +§7Z'r ﬁ

3
=§7Z'I’R+§7Z'FVR2—T'2 —%ﬂ' '

3VR? 1% (22R? ~921? ) ~(271R? —37ﬂ3)6\;;zi)2
—r

a3 9(R2—r2)

o

<

NG Il Il

&

- w|nN wilnN
3 S
= =
pu) pu)
+ +
N )

w N 3
;U =
=] O
| N
Tl &
N k‘ | =
— N
w -~ SN—"
N

3

2

w




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

9(R2 - rz)(an2 —97rr2)+27zr2R2 +37r*

=g7er+ 3
27(R2—r2)5

3 2
v, 2 3r-27R

7Z' _—
dr 3 3WVR2 - r?

3 2
L pR= 2R pJRE_r2 =32 _2R?

JR? —r?
= 4R? (R? —r?) = (3r? —2R?)’
— 4R* —4R*r? =9r* + 4R* —12r?R?

= 9or* =8R?r?

-8R
9
r2=§R2,d2\2/ <0
9 dr

Volume of the cone is the maximum when r? = g R?

r2=§R2,h:R+ RS8Rt —R+ [FR2 R+ R_2R
9 9 9 3 3

= 2% x (volume of the sphere)

24.  Show that he right circular cone of least curved surface and given volume has an
altitude equal to /2 time the radius of the base
Solution:
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veloathoh=N
371' r

S =7l

= 7r\r? +h?

, 9Vv? rvo?ré +v?2
=ar |+ ——r= -
°r zr

21\/ﬂ'2r6 +9Vv?

r

67°r® 76 P
r——m—\Nzr’+9o
CAS 2zt +ov?

- 2

dr r

3t =t —ov?

- r2\2re +9v?

27°r® —9v?

r2z%r® +9v?2

2
d—S=0:>27r2r6=9V2:>r6=9V—2
dr 27

2 2
r6:9\/—2,d—§>0
277 dr

2

. 9
Surface area of the cone is least when r® = F
T

272" zr?  ar? 9 r

1
2 2,6\2 3
o VLW :W(Zﬂr] _ 32\/2;” _

25.  Show that the semi — vertical angle of the cone of the maximum volume and of the

given slant height is tan™+/2
Solution:

Let® be semi — vertical angle of cone
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by

r=Isingdand h=I1cosé@

\% =17rr2h
3
=17r(|25in2 0)(Icos0)
3

:lnl%inzecose

3
.-.%:%[sinz0(—sin9)+cos<9(23in6?cose)}
3
=I?”[—sin3+23inecos2 9}
3
3;\2 :I?”[—%inz9c059+200539—4sin29c050}
|37Z' 2 )
=?[2cos 0—7sin 00039]
& _,
do

=sin®0=2sindcos* O
—tan’6=2
=tand = \/5

=@ =tan/2
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When @ =tant+/2, then tan? @ =2 or sin? @ = 2cos’ &

3
dz\é :I—”[Zcos3 0 —14cos® 49] — 471 cos? @ <0 for O e {0,5}
dé 3 2

Volume is the maximum when 6 = tan*~/2

26.  The point on the curve x* = 2y which is nearest to the point (0,5)is
(A)(2v2,4),(B)(242,0),(C)=(0,0),(D)=(2.2)

Solution:
X2
Position of point is (x,?j

2

Distance d ( x) between points[x, X?j and (0,5)is

2 x? 2 x4 N
d(x): (X_O) +(?—5] = X2+T+25—5x2: T_4)(24_25

a(x) (x3—8x) (x3—8x)
~d'(x)= -
2\/>;4_4X2+25 Vx* ~16x? +100

d'(x)=0=x>-8x=0
:>x(x2—8):0

= x=0,422

4x3 —32x
2/x* —16x% +100

JX? —16x% +100 (3% -8)—(x* -8x)

d"(x)=

(x2 —16x? +100)

_ (x4 —-16x° +100)(3x2 —8)—2(x3 —8x)(x3 —8x)

(x2 —16x? +100)2
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(x* ~16x® +100)(3x* ~8)-2(x’ —8x)2
= 3
2

(x2 ~16x? +1oo)

36(-8)

= <0

x=0,thend"(x)=

x=i2\/§,d"(x)>0

d(x) is the minimum at x =422

(22

2

x:J_rZ\/E,y: =4

The correct answer is A

1-X+x° |
~is
1+ X+X

27. For all real values of x, the minimum value of
1
(A)0.(B)L(C)3.(D)
Solution:

C1-x+X
1+ Xx+Xx°

f(x)

()= (1=x+x*)(-1+ 2x)—(i—2x+ X?)(1+2x)
(1+x+x%)

=14 2X— X+ 2% = X2+ 2%7 —1- 2%+ X+ 2X% = X2 = 2%°

B (1+x+x2)2

-2 2(x*-1)

(1+x+x2)2 (1+x+x2)2

LX) =0=x =1=>x=41

2[ (24 x+)(2%) = (x* ~1)(2) (1+ x+x*) (1+2x) |

(1+x+ x2)4

f"(x)=
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A1 x )14 x40 ) x—(x° 1) (1+-2x)

(1+ X+ xz)4

[x+ X%+ x3 = x? —2x3+1+2x]

(1+x+x2)3
=4(1+x+x2)3
(1+x+x2)3
(1) = 4(1+3—13) _ 4(33) _4 g
(1+1+1)° (3 9
oy A3
f (—1)_m_4( 1)=4<0

f is the minimum at x = 1 and the minimum value is given by

( ): 1-1+1 :1
1+1+1 3

The correct answer is D

1
28.  The maximum value of [x(x +1)+1]5 0<x<l1lis

&
1

(3] @3 @100
Solution:
£ (x)=[x(x+1)+1]

() =22t

_B[X(X+1)+l:|§

1
fl :0 = —
(x) =X 5

f(0)= [o(o-1)+1]% =1
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f(2)= [1(1—1)+1]% =1

1 1
NENMEVEAIA Y
2 2\ 2 4
Maximum value of f in[O,l] is 1

The correct answer is C




