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Maxima and Minima 18.1 Q1

fix)= 4x?_dx+4 on R
=4l - A +143
=(2x-1)%+3
(2x-1)° =0

=  (x-1)7+323
1
Fix)e £|=
= () [2]
Thus, the minimum walue of F (x) is 3 atx = %

Since, #{x) can be made aslarge as we please. Therefore maximum wvalue does not
exist g

Maxima and Minima 18.1 Q2

* The given function is fix) =— (x — 12 + 2
It can be observed that (x — 1 = 0 for everv x € R.
Therefore, fix) =—(x — 1+ 2 =7 forevaryx€ R.
The maximum value of fis attained when (x — 1) =10.
(x—1)=0=2x=1
~Maximum value of f=f1)=— (1 - 12+ 2 =2
Hence, function f does not have a minimum value.

Maxima and Minima 18.1 Q3
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Fix)=l+2 onR
e +2|= 0 forx e r

= Flxjzoforallxer

So, the minimum value fo[x) iz 0, which attains atx = -2

Clearly, f{x) = |¥ + 2| does not have the maximum value.

Maxima and Minima 18.1 Q4

hix) =sin2x + 35
Welnow that — 1 =sin 2x = 1.
=—-1+53=simn2x+5<=1+5
=>4=sin2x+3=6
Hence, the maximum and minimum values of /1 are 6 and 4 respectively.

Maxima and Minima 18.1 Q5
Ax) =|sindx+ 3|

Welknow that —1 =sin 4x = 1.

=2<sindx+3=4

=2 =[sindx+3=4

Hence, the maximum and minimum values of fare 4 and 2 respectively.

Maxima and Minima 18.1 Q6
f(xj =2x¥+5 on R
Here, we observe that the values fo(x) increase when the values of x are

increased and f(xj can be made as large as possible, we please.

So, f(x] does not have the maximum value.

Similarly £ (x) can be made as small as we please by giving smaller values to x,

Sa, f(x) does not have the minimum value.

Maxima and Minima 18.1 Q7
rglx)=—|x+1|+3

We know that —|x+1| < Oforevery x €R.

Therefore, g(x) = —|x+ I| +3<23 forevarvx € R

The maximum value of gis attained Whenix-i- E| =0 @

x+1=0 0 ’\0
=x=-] @6 6\'
~Maximum value of g=g(-1) = —|-1+1/+3=3 &% Q

Hence, function g does not have a minimum wvalue. %\' %
Maxima and Minima 18.1 Q8 . OQ KQ
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Flx) = 16x7 - 16x +28 on R
= 1657 - 16x + 4+ 24

= (4x - 217 + 24
O,
(4)(—2)220 for all x = 8
= (4 —2)° +24 2 24 for all x <R
1
Flx)zfl2
= [#) [2]

Thus, the minimum value of £ (x) is 24 atx = %

Since f{x) can be made as large as possible by giving difference values to x,

Thus, maximum wvalues does not exist,

Maxima and Minima 18.1 Q9

f(x)=x3—1DnR

Here, we observe that the values of f(x) increases when the values ofx are
increased and F(x) can be made as large as we please by giving large values tox,
So, f(x] does not have the maximum value.

Similarly, f[x) can be made as small as we please by giving smaller values ta x.

S0, f(x] does not have the minimum value.
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Maxima and Minima Ex 18.2 Q1
Fix)=[w-5)°
Flix) = 4(x-5)°

For local maxima and minima

flixi=0
= 4(x-5° =0
= x-Eb=10
= =5

f'{x) changes from -wve to +wve as passes through 5.
So, ¥ =5 is the point of local minim a

Thus, local minimum value is (58] =0

Maxima and Minima Ex 18.2 Q2
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g(.r)=x3 - 3x

- g'(x)=3x-3

Now,

g(x)=023" =3 x=2I

g'(x)=6x

g'(1)=6>0

g'(-1)=-6<0

By second derivative test,x = 1 is a point of local minima and local minimum value of gatx=1
isg(l)=1°—-3=1-3=-2 However,

x=—11is a point of local maxima and local maximum value of g at
x=-lisgl)=(-1F-3(1)=-1+3=2

Maxima and Minima Ex 18.2 Q3
Flx)=x?(x-1)°
Frix) = 32 (- 1%+ 257 (v - 1)
=(x-1) {3;(2 [x-1) +2X3)
={x-1) {3;(3 -3x%+ 2)(3)
= (x - 1) {5x° - 3% ?)
=x2|:x—1)[5x—3)
For all maxima and minima,
Flix)=0
= X2[X—lj[5x—3)=ﬂ
= X = IZIJlJE
=

atxw=2r (x) changes from +we to - ve

E 1
5
W=

3 ¢ :
N is point of minima.

Aty =1F"'(x] changes from - ve to +we
X =1is point of maxima
Maxima and Minima Ex 18.2 Q4
Flx) =[x - 1)(x +2)°
Flix) = (x+2Y +2(x - 1) [x+2)
=lx+2)(x+2+2x-2)

=[x +2)3x)
For point of maxima and minima
Flix)=0
= ¥ +2)x3x =10 @
= x=0,-2 0 0\0
Atx =-2 f'[x) changes from +ve to - ve @6 (}

¥ =-2 15 point of local maxima

Atx =0 f"(x) changes from - we to +ve \'@ 2

x =010z point of local minima %
Thus, local min value = £(0) = -4 Q @

local max value = F{-2) =0, ‘\O @
Maxima and Minima Ex 18.2 Q5 @ \/Q
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)= (x-1)° (x +1)°
Flx)=3(x-17 (x+17+2(x- 17 (x+1)

= (-1 (U fE(x+ 1)+ 2(x - 1))
= (- 19" [ + 1) 55 + 1)

For the point of local maxima and minim a,

flixj=0
= (x—l)z(x+1)(5x+1)=tl
= ;{=1,—1,—l
5
Here,
Atx =-1F"'[x) changes from +wve to - we sox =-1is point of maxima,
1 1. . .
Atx=—§, f'(xj changes from - wve to +we sox =-z iz point of minim a

Hence, local max value =0

3456
3125’
Maxima and Minima Ex 18.2 Q6
fix)= %7 - 6x® +9x +15

f'(x)=3x2—12x+9

local min value = -

=3{x2—4x+3}
=3 -3)ix -1)
For, the point of local maxima and minim a,
flixj=0
= 3x-3(x-1)=0
= x=231
At x =-1, {'(x) changes from +ve to - ve

x =1is point of local maxima
At x =3, f'(x) changes from - veto +ve

x =73 is point of local manima
Hence, local mag value = f(lj =19
local min value = #(3) = 15,

Maxima and Minima Ex 18.2 Q7
flx)=sin2x, D<x,r
Flix)= 2cos2x

Far, the point of local maxima and minima,

flix]=0
= 25 = E,B—ﬂ
22
T 3x
= xRty
4’ 4
At = %, f'{x) changes from +we to - ve
Az . .
x o= e iz point of local maxima
ar ,
At = - f'ix) changes from - weto +wve
3r . ; s
x o= e is point of local minima,

Hence, local max value = f[%] =
local min value = f[BT’TJ = e

Maxima and Minima Ex 18.2 Q8
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fixy=sinx—cosx. 0<x=<2n
o f(x)=cosx+sinx

f’(x]=0:>cosx=—5inx:>mnx=—l:~x=?,%e(ﬂ,2n)

J(x)=-sinx+cosx

f[3—n] =—sin%+cos3—ﬂ smadna =—/2 <0

4 4 N2 2

n . Tr Tn 1 1
| = |=—sin—+cos—=—+—==42>0
f[ ] 4 4 2 2

T
Therefore, by second derivative test. ¥ =—"is a point of local maxima and the local maximum

4

In
value of fat ¥=—"1is

4

o3 3 1 1
I[TJ = SlrlTﬂ—c'::lS?Ir ﬂ$+ﬁﬂ V'E Howeverrr:j%is a point of local minima and the

T LT T 1 1
local minimum value of fat xz’%[is f(—njwsm%—cos s “————W—V{E.

4 R R

Maxima and Minima Ex 18.2 Q9
fixl=cosx, Dex<x

Flix)=-sinx

For, the point of local maxima and minim a,

flixj=0
= -siny =0
= ¥ =0, and =

But, these twao points lies outside the interval [0, #)

So, ho local maxkima and minima will exist in the interval (DJJ?).

Maxima and Minima Ex 18.2 Q10
f'(x) = 2cos2x -1

For, the point of local maxima and minima,

flixi=0
= 2cos2x - 1=
1 E:d
= COS2X = = =C0S—
2 3
= 2x=£,—£
3 3
ks T
= X=—=,-=
=] =]
At X = —§J f'(x) changes from - veto + ve
T o . .
X=_E is point of local manima @
Ll *
At x ==, f'{x) changes from + veto - wve 0 O
N VY &
o - G
X:E is point of local maxima @ @
Hence, local max value=§ 4 =£—£ @K 2
6, 2 6 \

local min ualue:f[—%J=T+g. Q KQ
Maxima and Minima Ex 18.2 Q11 ) \’\\O @(b
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T 118
- SX Z—

flx)=2sinx — x, — > >

For checking the minima and maxima, we have
flix)=2cosx —1 =20

==»ct::s:»(=i=cosl

2 3
Ly T

3'3
At x = — %, flx) changes from —ve to + ve

m ., . . . i1
= x= - ? s point of local minima with value = —+/3 — ?
At x = %, flx) changes from +ve to + ve
=X = % is point of local maxima with value = ﬁ— %

Maxima and Minima Ex 18.2 Q12

() =T e (1) =T

2V1-x 21-x
_2(]—.\‘)—.1:_ 2-3x
T i 20-x
.f‘(x)=u:>;ﬁﬂzz-spo:»x:%
=2 (-3)-(2-37) .7.“’
r(x)=3 - [-ﬂ}

Jl—_x(—3)+(2—3x)[£ﬁi.-;)
- 2(1-x)
_6(1-x)+(2-3x)

3

4{2-.\')5
_ 3x-4 )
4(1-x):

2
A2 3[3]_4 2-4 -1
_{ “:';“ = 3 = 3 = 5 =)
af1-21 L) o1}
3 3 3
Therefore, by second derivative test, x =—%is a point of local maxima and thelocal maximum

2.
value of fat x == is
3 %]

Maxima and Minima Ex 18.2 Q13 &\ \/
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We have,
Fla)=xlax-1)°
Fr(x) = 37 (23 - 107 + 33 (2 - 1) x2
= 3% (2x - 1) (2% - 14 2x)
= 3% [ - 1)

For, the point of local maxima and minima,

flix)=10
= 3x% [4x -1)=0
= X=DJl
El
At X o= %, f'(x) changes from - ve to + ve
1. . .
TR 5 is the point of local minim a,

) 1 -1
local min value=¥F|=|= —/—.
4 k12

Maxima and Minima Ex 18.2 Q14

We have,

HORER

Faor the point of local maxima and minima,
flixi=0

= %_Xiz 0

= JrE R R

= x = %, -4

= X¥=2-2

At % =2, f'[x) changes from -veto + ve
x =2 is point of local minima,

local min value=712)=2,

Maxima and Minima Ex 18.2 Q15
1

=5
o) —[2.\:]
&) (x3+2}2
g'(x):l}:}«(;g:%iwfz[)zxzﬂ

Now, for values close tox =0 and to theleft of 0. g'(.r) > (. Also, for values close tox =0 and to

theright of 0,2'(x) <0. 60 ‘\O

Therefore, by first derivative test, x = () is a point of local maxima and the local maximum wvalue @ Q

of g(0) isa%*i:%.. &®
S b
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Maxima and Minima 18.3 Q1(i)

flx)= x*-62x%+120x +9
F(x) = 4x® - 124x + 120 = 4 [x* - 31 + 30}
FUix)=12x% - 124 = 4{3x2 - 31)

Faor rmaxima and minima,

Flix)=0
= 4{x3—31x+3n]=n
= 4[x3-31x+3n]=n

= x=51-6

o,
FU{s)=176> 0

= ¥ =5 is point of local minima
F'(1)=-112<0

= x =1is point of local maxima
F'(-6)=308>0

= x =-6 iz point of local minim a
local max value = £(1) = 68
local min value = #(5) = -316

and = f(-6) = -1647.

Maxima and Minima 18.3 Q1 (i)
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We have,
f(x):x3—6X2+9X+15

Flis)=3x?-12x +9

=3{x2—4x+3:]
Fllix)=fx-12
=6(x-2)
For maxima and minim a,
flixy=10
= 3{x2—4x+3)=tl
= 3x-3)(x-1)=0
= x=231
o,
f(3)=6>0
x =3 is point of local minim a
FrL)=-6<0

x =1is point of local maxima

local max value = £{1) = 19

local min value = #{3) = 15,

Maxima and Minima 18.3 Q1 (jii)

We hawve,
Flx)=(x - 1) (x +2)°
Flxy =[x +2)% +2 v - 1)(x +2)
= (X+2)[x +2+2x—2)

=[x +2)(3x)
and, F"(x)=3(x+2)+3x
=6x+06
Faor rmaxima and minima,
flix)=0
= 3x(x+2)=0
= x =0,-2
N oy,
f'oj=6>0

x =0 ispoint of local minima
fr-2)=-6<0
x =-2 1z point of local maxima

local max walue = F{-2] =10

local min value = £(0) = -4,

Maxima and Minima 18.3 Q1(iv)

mm Wondershare
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X
-2 4
Flix]l= —=+—
(x)= 3+
+4 1z
and, f'"[x)=-—-"2
(x)= 13- 3
Faor maxima and minima,
Flix)=0
-2 4
= F+?—D
2w -2
= (Xa )=D
x
= =2
O,

f"(g)_i_E_i_E_j<D
s s 2 4 4

x =215 point of local maxima

local max value = f[z) = %

Maxima and Minima 18.3 Q1(v)
We have,

flx)=xe*

flixi=e" +xe* =" (¥ +1)

flix)=e(x+1)1+8”

=& (x+2)
For maxima and minima,
Flix)=0
= ef ¥ +11=10
= x=-1
Mo,

1
f"(—1)=e'1 ==>0
e
x = =115 point of local minima
Hence,
-1

local min value = £(-1) =

Maxima and Minima 18.3 Q1(vi)

We have,
f(x)=g+3,x>tl
X
, 1 2
f(x):E—X—z
and, FU{x) =

o,
1
Ff'li2===0 %
®)-3> Q \
x =21z pointofminima . O K
We will not consider s = -2 asx =0 \\\ @
: %)

local min value = F(2) =2, Q\ V
b

Maxima and Minima 18.3 Q1(vii) . Q
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We have,

1
= E(X +2)F (4% +7)
o = 1 B
and, f"(xj=_a(x+2j3 [4X+?)+§[X+2)3 x4

For maxima and minim a,

Flix)=0
1 =
= E(X+2)3[4X+7)=D
7
= ===
4
o,
-2
R )
4] 3l 4
X o= % is point of minima
local min value = f[i] = j
4 3
43
Maxima and Minima 18.3 Q1 (viii)
We have,
Fla)=ny32-x%,-52xs5
Flix)=+32- Jr R x[-2x)
2432 - &2
2(32-x2)-2x2
23z - x*
_ B4-4xt
2432 - x2
-2 (64 - 457
2432 - %2 x(—ijQx(—QX)
Wi 232 - x*
and, Flix)=
4[32—;(2}
-4[32-x2]xax+4x{54-x2)
= 3
8{32—x2)§
For maxima and minima,
Flix)=0
4{16—X2)
= —_— =10
2432 - &2
= X = +4

£ (4) <0

g(32- 15)2 60 6}'
x =4 ispoint of maxima 6
Maxima and Minima 18.3 Q1(ix) K Q

T O,
_4x4(64—16—8x32+8x15) c)@
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Local Maximum value = f(4)

N e
—4J32-16
:4@
=16

Local minimum at x = —4;

Local Minimum value = f(—4)
= 4432 (-4)
=—-4432-16

_4V{E
=-16

Maxima and Minima 18.3 Q1(x)

Flwl=x+

r
2
El
Fli)=1- —
(=1-2
23°
Flis) = —
()= =5
For maxima and minima,
Flix)=0
2
El
= 1-—=10
w2
= xZ-5 =0
= N =3

O,
" 2
f'llal==>Dasa>0
a
x = ais point of minima
f"(—a)=£<ﬂ asa >0
a
x = -3 is point of maxima
Hence,

local max value = f[—a) = -23

local min value = £(3) = 23,

Maxima and Minima 18.3 Q1(xi)

Wondershare
PDFelement

Remove Watermark g
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Flx)=xa2-x*
2
Flix)= T 2x

242 - 57
_2-2x?
2 -2
2 - 2x?) 2
\J'E—xz(—4x)+!
" 2—)*.’2
’ (X)= B
z-7)
—{2—x2)4x+4x—4x3
- 3
- %)
For maxima and minima,
flixj=0
2[1-x°
= { )=D
-.1'2—;(2
= x==1
O,
F'i1) <0
= x =1 iz point of local maxima
f"(—1)> 0
= x =-11is point of local minima
Hence,

local max value = f(l) =1

local min value = £(-1) = -1,

Maxima and Minima 18.3 Q1(xii)

f(x)=x+~.,’1—x
Fix)=1- 1 241-x-1
21w 2l - w
4 2-41-w -1
zm[ L ]J )
f'(){)= -u'rl—X '\Illl—X
411 -x]
For maxima and minima,
Flix)=0
&h—x—l_n
24l -x
= \1"1—X=%
= x=1—£=§
4 4

T O,

3 . . . 0 N O
= X—Z is point of local maxzima 6 \

Hence,
) %
local max value = f[z]_z. é Q
Maxima and Minima 18.3 Q2(i) 6\' %-


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

fx)
(%)

(x - 1) [ - 2)°
(x -2)° +2(x - 1) (x - 2)
r-2)[x -2+2x-2)
(x-2)(3x -4

' x)= (3 -4)+3[x -2
For maxima and minima,

f'(x)=l:|
= (¥ -2)(av-4)=0
= ;{=:2,j
3
N o,
£(2) > 0

¥ =2 is local minima

r(3)--2<o0
3

4 . . .
M= 3 is point of local masxima

4
local max value =¥|—|=—
3 27

local min value = f[zj =0.

Maxima and Minima 18.3 Q2(ii)
Flxl=xAl-x

-
_ 21-x)-x
2ofl — x
_ 2-3x
2af1-x
(2 -3x)
2441 - x [-3
£ [ )+ J1-x
[x) =
4{1-x)
For maximurm and minimurm,
Flixi=10
= 2-3x -0
21—
2
= ¥ ==
3
o,
~(2)<c
3
2 . . )
X = 3 is point ofmaxima
local max value = f(g]— 2
3} 2
Maxima and Minima 18.3 Q2(iii) @
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2

Flx)=-(x

—1)3[x +1
Flixy==3(x - 17 (x +1)° = 2(x - 1% [x + 1)

1
[x—l)z(x+1)(3>(+3+2x—2)
(3 117 [x + 1) (B +1)
Frix)=-2(x - (¥ + (5% +1) - (v - D7 (5 + 1) - 5{x - 17 [x + 1)
For maximum and minimum wvalue,
Flix)=0

= —(x—l)z(x+1)(5x+1)=lj

1
= x=1,-1,-=
5

MO,
Fl'ity =0
x =1izinflection paoint
FU'-1)=-d4x-4=16>0
» =-11is point of minima

P (i DY - e s P
5 25)"5 " zs

-1 . )
X = - is point of maxima

Hence,

1 2456
local max value = |- == ——
5 3125

local min value = f(—l) =0,

Maxima and Minima 18.3 Q3
We have,

y = alogx + bx? +x

o‘_y= 2 pobx+1
dx X
2 —_
and d—5;= —g+2b
=28 X
For maximum and minimum value,
¥ _ g
dx
3
=5 —+2hx+1=10
x
Given that extreme value exist atw = 1,2
= a+2b=-1 -
Ziab=-1
2
= 248h=-2 - i}
Salving (i) and (i), we get
-2 -1
o
3 &}
Maxima and Minima 18.3 Q4


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

The given function is /(x) = Ioﬁ.

x ! —logx
x 8 _l-logx

f.*(":}: .).‘2 xz
Now:f'(-x)=0
=1l-logx=0
=logx=1
= logx=loge
= x=g
xz[—l]—(l—logx}(l\f]
Now, f"(x)= X ;
X
_ =x=2x(l-logx)
S
_ —3+2logx
x}
. =3+ 2loge -3+2 -1
Now, = = =—<)
Wf(é’} 83 33 93

Therefore, by second derivative test. f is the maximum at x=e¢.

Maxima and Minima 18.3 Q5

ES
Fr(X)=)(+2
f'(x): -4 Z+1
(= +2]
LT p———
(x+2)
For maximum and minimum wvalue,
Flix)=0
= i2+1=0
[x+2)
= (x+2)2=4
= xT4+4x =0
= X(X+4)=D
x=0,-4
Mo,
Fri=1>0

x =0 iz point of minima
FU'i-41=-1<0
¥ = -4 is point of maxima

local max value=f(-4] = -6

local min value = £{0) = 2,

Maxima and Minima 18.3 Q6 60 ’.\\'()
@)
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We have,
¥ = tanx - 2x

2w -2

y'=sec
y''= 2sec? x tanx
Faor maximum and minimum wvalue,

y'=0
= seclyx =2
= secx=i-4'§
r 3=
== X=—,—
4 4
g
"|[=]=4>0
(3]

T o . -
X =z is point of minima
aT
"= |=-4<0D
(%)

3n . . .
¥ = >y is point of maxima

Hence,

rnax value=f 3 =—1—3—ﬂ
4 2

i-

i \.ralue=f[£] z

4 z
Maxima and Minima 18.3 Q7
Consider the function
Fl)=x®+ax®+bx+c
Then f'{x) = 3x* + 2ax + b
It is given that f{x) is maximum at x =- 1,
L1 = 3(-1 + 2a(-1)+ b = O
= f'{-1)=3-2a+b=-0..(1)
It is given that f{x) is minimum at x = 3.
S (3 =33 +2a(3)+b =0
=f(3=27+6a+b=0.(2)
solving equatons (1) and (2), we have,
a=-3and b=-9
Since f'{x) is independent of constant ¢, it can be any real number,
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Maxima and Minima 18.4 Q1(i)

The given fimczionisf[x)ziixw-lj-x:.

o f(x)= 4%(2_:]:4—3;
Now,

F(x)=0 = x=4

Then, we evaluate the value of f at critical point x = 4 and at the end points of the
interval| 2, 2 .
2
1
_f(4}=16—§[|6)=16—8=8
f(—z):—S—%(xl}: 8-2=-10

¥ 2 =4 2112 m]B—ﬁmIS—IO.IESm?.S?S
2 2) 22 8

Hence, we can conclude that the absolute maximum value offon[_l 2:| is 8 occurring atx =4
2

and the absolute minimum value of f on [_2, gj| is —10 ocowring atx =—2.
2

Maxima and Minima 18.4 Q1(ii)
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The given function is f[.x}=(x—|]: +3.
S (x)=2(x-1)
Now,

[(x)=0=2x-1)=0=x=1

Then, we evaluate the value of  at critical point x = 1 and at the end points of the interval [—3, 1]

F)=(1-1) +3=0+3=3
F(=3)=(=3-1) +3=164+3=19

Hence, we can conclude that the absolute maximum value of fon [-3, 1] is 19 occuming atx =

—3 and the minimum value of fon [—3, 1]is 3 ocowrring at x = 1.

Maxima and Minima 18.4 Q1 (iii)

Let fx) = 3x* — 83 + 122 — 48x + 25

s (x)=12x" - 245" + 24x - 48
=12(x' - 2x" +2x -4}

12[ %" (x-2)+2(x~2) ]

=12(x-2)(x*+2)

Now, f'(x] =()givesx =2 or x3+ 2 = 0 for which there are no real roots.

Therefore, we consider onlv x =2 [0, 3].

Now, we evaluate the value of fat critical point x = 2 and at the end points of the interval [0, 3].

F{2)=3(16)-8(8)+12(4)-48(2)+25
=48—-64+48-96+25
= -39
F(0)=3(0)-8({0)+12(0)~48(0)+25
=25
F{3)=3(81)-8(27)+12(9)-48(3)+25
=243-216+108-144+25=16

Hence_ we can conclude that the absolute maximum wvalue of fon [0, 3] is 25 occurring atx =10

and the absolute minimum value of fat [0, 3]is — 39 occurring at x= 2.

Maxima and Minima 18.4 Q1(iv)
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f{x):[x—z)m
= f'(x]:ﬁ+(x—2)ﬁ

Put f'fx]=0

= A= 14 Y22 g

2o -1

2{x—1)+(x—2)=n

==
2w =1
Qw -4
= al =0
2ofx -1
4
= K==
3
TN oy,
f{y=no

4% (4 4 4-6 -2  -z2.5
B-Eeaim
Fl9)=(o-2)y8-1=7,8=142

The absolute maximum walue of f{x) iz 14\5 at x = 9 and the absolute

minimum value is ? at x =g.

Maxima and Minima 18.4 Q2
Let flx) = 2% — 24x + 107.

S f(x)=6x"~24=6(x"-4)
Now,
fS(x)=0 =6(x-4)=0=x" =4=x=42

We first consider the interval [1, 3]

Then, we evaluate the value of f at the critical point x =2 € [1, 3] and at the end points of the
interval [1. 3]

ADN=2E)-24(2)+107=16—-48+ 107=75

AL=2(1)—-24(1) +107=2—-24+ 107 =83

A3=202Ty-24(3)+ 107=34-72+ 107=89

Hence, the absolute maximum value of f{x) in the interval [1, 3] is 89 occumring atx = 3.

Next, we consider the interval [-3, —1]. 0 . C)

Ewvaluate the value of fat the critical pointx =—2 € [-3, —1] and at the end points of the interval @

[1.3].
&R
A-3)=2(=27) —24(-3) + 107 =—54 + 72+ 107 =125
0" ¢

Maxima and Minima 18.4 Q3 %
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f(x) =cos” ¥+sinx
f'{x)=2cosx(~sinx)+cosx

= —28inxcos ¥ +cosx
Now., f"(x)=0

= 2sinxcosx = cosx = cosx(2sinx-1)=0

=»sinxy=— or cosx =1

bd | =—

::::.::161-, or gasxe[ﬂ,ni

b T
Now, evaluating the value of f at critical points ¥ = ‘E‘ﬂ“d X= ‘“gand at the end points of the

mterval{[),-,[] (i.e.. atx="0and x =), we have:

2
f E]:cnszf+sinfz é +L1.32
Y 6 6 2 2 4
f(0)=cos’ 0+sin0=1+0=1
I rz]:coszn+5inﬁ::{—1)3+i}:l

bl
Hence, the absolute maximum wvalue of fis*" occuming at ¥ = ‘g‘ and the absclute minimum

4

4
value of fis | occuming at ¥ = U,E,and:rl:.

Maxima and Minima 18.4 Q4

We have
a1
fz)=12x3 -6x3
1
. = 2[8x -1
f(x)=16x3—%= (><2 )
w3 w3
Thus, F'(x)=D
1
= M=
a

Further naote that Fl(x) isnot defined at «x = 0.

So, the critical points are ®x =0 and % =

an ) =

Evaluating the valueof f at critical points » = DJ% and at end points of the
interval k =-1and x =1

f-=12(-1% - s(-1)% =18

fl0j=12(0)-6(0) =0

(@2

g
f[1)=12(1)%—6[1)}§=6 @

Hence we conclude that absolute maximum value of fis 18 at x=-1 0 o\c)

and absolute minimum value of fis %atx = é

Maxima and Minima 18.4 Q5 K% Q
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Given,
fx)= 223 - 1547 4 360+ 1

f [x)=5><2—30><+35=5(x2—5x+6)=5(x—2)(x—3)

Mote that f'(x) =0 gives x =2 and % =3

We shall now evaluate the value of f at these points
and at the end points of the interval [1,5],

e atw=1,2,3 and 5
Atw =1, f(1) = 2[1%)-15] (1)

atw =2, f(2) =2(2%) - 15[2%)+36(2) +1 -29
Atx =3, f(3) =2[3%) - 15[3%| +36(3) + 1 - 28

atw =5, f(5) =2[5%) - 15[5%) + 36 (5) + 1 = 56

Thus we conclude that the absolute maximum value of fon [1,5] is 56,

occurring at x=5, and absolute minimurm value of fon [1,5] 15 24 which
accurs at ==1,
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Maxima and Minima 18.5 Q1
Let x and y be the two numbers.
Given thatx + v = 16 -]

Let s=xZ4yc -—={ii)

From (i} and (ii]
5] =X2+(15—X)2

ds
—_— =z Z115- -1
& ~2rsz(15-x)(-1)

=2x - 30+ 2%
= 45 - 30
MO, G‘.—S=IZI
ax
= 4w —30=10
1k
= N o=
2
Since,
2
95 4w
axE
15 . . L
M= = is the point of local minima.
Sa, from (i
15 1%
=15-2-2=
¥ 2
. 15 15
Hence, the required numbers are b 4

Maxima and Minima 18.5 Q2
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Let x and y be the two parts of 64.

X+ y =064
Let 5‘=X3+y3

From (i) and (ii], we get
8=X3+(64—Xj3
as = 2

a=3x +3[64—X) x(—l)

= 3}(2—3[4096—128X+x2]

= -3{4096 - 128

For maxima and minima,

as

— -0

aw
= -3[4096 -128x)=10
= » =32
Mo,

2
d_;= 38450
ax

x = 32 15 the paint of local minima.

Thus, the two parts of 64 are {32,32),

Maxima and Minima 18.5 Q3
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Let x and y be the two numbers, such that, »,¥v 2 -2  and
1 ;
Mo+ = — ——1
y=3 (0
Let S=x4y® - {ii)

Fram (l) and (ii)J weget

P
as 1
—=1+3|--x -1
5 -3z
1
—1—3[——x+x2]
4
= 4+3x - 3x°

For maximum and minimum,

% o
dx
1 2
= —+ 3w -3xT =0
4
= 1+12x —12x% =10
= 12x%-12x-1=10
12 + 144 + 48
= M= —
24
1
= x=—iﬁ
2 24
1 1
= ¥=+__
2 43
- oy 111
2 a2 .k
Tl Oy,
2
d—82=3—E|X
ax
1 1 d% 101
At K=o-—m, —5 =3 1—2[———]
2 37 ax 2 3
= +i =2-.fr§>D
NE)
1 1 . . .
x ==-_— iz point of local minima
2
frarm i)

)

Hence, the required numbers are %— i,

=S
N

Maxima and Minima 18.5 Q4


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g

PDFelement
Let x and v be the twa parts of 15, such that
¥+ y =15 =i
slso, & =x%? -—{ii)

Fram (l) and (ii), weget
3 = x2(15 - x)°
as 3 2
-=2x(15-x) -3x% (15 x)

= [15- x77 [30x - 252 - 3x2
(18- x)°] ]

= sx (15— )% (6 - %)

For rmaxima and minim a,

as

o
=  Sx(15-x)%(6-x)=0
= x =10, 15 &

Mooy,
2
j_i=5[15—xf[5—xj—5xx2[15—xj[5—x)—5x(15—sz
I
z
atx =10, di2= 1125=10
ax
x = 0is point of local minima
d2
At x=15 Z>._9
[e}'s
x =15 is an inflection point.
2
At X=6Jdi2=—2430<0
a

¥ =6 is the point of local maxima

Thus the numbers are 6 and 9.
Maxima and Minima 18.5 Q5
Let » and / be the radius and height of the cvlinder respectively.

Then, volume (V) of the cylinder is given by,

V=mth=100 (given)
10
ml

soh

Surface area (5} of the cvlinder is given by,

”
S = 2mr + 2mrh = 2t + 200
’
2
.*.§=4mr—2—20, d—?=4:r: 40?
dr I dr I
?:0 = 43::‘:2{10
I r
. 2000 50 @
=r="—==

" T x 0 ’\O
(2 S

o 9
Now, it is observed that when r = [?]3 s % > 0. %,&é Q
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~Bw second derivative test, the surface area is the minimum when the radius'®

i
is[ﬂ}" ¢ -
b

1 |
Whenr:[ﬂji,h= 100 " 2x50 =2[2J; i

) et

Hence,_ therequired dimensions of the can which has the minimum surface area is given by

' 1
radius = (ﬂ], cm and height = Z[EJS cm
i

| b

Maxima and Minima 18.5 Q6

We are given that the bending moment M at a distance x from one end of the beam is given by

0] M=%X—%X2
oM _ WL
=8 2

d_M= &—WX=D:> x=£
e 2
T O,
z
Py o
(=14
x == is point of local maxima.
3
I:”) M=W_X_WL
3 3f
avt_ W W
v 3 L2

For maxima and minima,

G‘_M— =2 E_W_Xz—uz} X—L
% 3 12 Na)
T O,
g™ 2w
a? L2
LoodiM 2w
At w=Sg, o =-2 <0
\ﬁ fei's \5!_
X o= - is point of local maxima
NE]
a?s r
= _2=_£2
dx r
2 7,
242 <0

From (i) K% Q
y= % %\(b
%Jy = % is the required number, Q KQ

Maxima and Minima 18.5 Q7 @\ \/

Hence, x =
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Let apiece of length [ be cut from the given wire to make a square.

Then, the other piece of wire to be made into a circle is of length (28 — ) m.

Now, side of square =i.

4

Let » be the radius of the circle. Then_ 2ar =28 /=2 r= azL(ER - .’),

¥ g

The combined areas of the square and the circle {4} is given by,

A =(side of the square,j:2 +

P | :
| (281
16“{211:( )}

—f-aml-{zs—f)’

16 4n

dd 21 2 i
B — T S 28"; =l)===
a 16 NN

2
d 4 =0

1

5 (28-0)

11
— e —
dl 8 2n
Now, ﬁ=IZ) = i—;—{28—1)=0
di 8 2n

. al —4(28-1) o

8n
=(r+4)/-112=0
[= 112
n+4
Thus, when/ = —1-!-?-'-,5--&- >
n+4 dl”
. . . A, 112
- By second derivative test, the area (4) is the minimum when/ =—4 .
m+

Hence, the combined area is the minimum when the length of the wire in making the square
is-—l-l-%- cm while thelength of the wire in making the circle is 28~ -—i-i-:-?- = 28n
w+4 n+d4 w+4

Maxima and Minima 18.5 Q8
Let the wire of length 20 m be cutintox cm and ¥ cm and bent into a square and equilateral

triangle, so that the sum of area of square and triangle is minimum .

T oy,
X+ =20 i)
x =4 and v = 33

Let g = sum of area of square and triangle
el . t\} Q8
3=a'2+Tc‘.'2 -==[ii) &\

- area of equilateral & = ﬁ(l:lne sidejz] @

4
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We have, 4/+3a =20
=4/=20-3a
20-3a
= If = - -
4

From (i), we have,

:[20—3a ]2+ NERE

4 .

2 {22

da 4

ds
To find the maximum or minimum, E =0

20-3a \ -3 3
=2 === + - =
2( 7] J[ 2 ) 2a % 2 0

= —3(20-3a)+4ay3 =0
= —60+9a+4a\3 =0
=9a +4a4/3 =60

=alg+4y3)=60
60

== ————
9+44y3
Differentiating once again, we have,

d’s _9+43
da?

50

9+443

Thus, the sum of the areas of the square and triangle is minimum when a =

20-3a

We know that, | = )

= 20- 3[j+4\f_]
_180+80y3 - 180
4lo+4y3)
_ 2043
C9+4y3
Maxima and Minima 18.5 Q9
Let » be the radius of the circle and a be the side of the square.

Then. we have:

27 +4a =k (where & is constant)
k—2mr
4

=a=

The sum of the areas of the circle and the square (4] is given by,

A=r£r3+a;'=1'z,="2+7(!‘:mzmﬂ‘)I 60 (;&\0

16

dd _2m+2{k—2:tr)(—21t}zzm_n(k—hrr) @

dr 16 4 %)
NIN

dAd
NOW,E‘—_D %
oy Rl 2w) Q @
4

8r =k~ 2ar ‘\‘\\0 Q)(b
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= (8+2n)r =k
k k
= =
8+2n  2(4+m)
2 2
Now, 5 =2?I+E-->G
dr
2
When r = k s E-«f«)[)
(42 )" a
.~ The sum of the areas is least when p = k .
24w )

When » = =2F

k
2w )T BT TR T

Hence, it has been proved that the sum of their areas is least when the side of the square is
double the radius of the circle.

Maxima and Minima 18.5 Q10
AEBC is aright angled friangle. Hypotenuse b = AC =5 cm.
Letx and y one the other two side of the triangle.

x2+y2 =25 ———[i)

Area of AE8C = %BC = A8

1 -
= g = PR === i}

s-leprox
di:i{ D5 2 _L}
e 2 225 - %2
1 [25—){2—;(2]
2 Jog_ P

Faor maxima and minima,

a5 _
[el's
- 1{&}0
2| oo x2
= x =352
T O,
— _X+[25-2x2)2x
ﬁzl“’%— w (-] YT 0 ’06
dxZ 2 [25—x2) 6 s\\'
255l S~ oL
o oxes, @ 1T EE o
Foa? o2 5

B 9
z \é Q

5
&
2
x=i is a point local maxima Q Q
Z {

Maxima and Minima 18.5Q11 .\\\O @fb
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ABC is a given triangle with 48 = 3, BC = b and £ABC = &,
AD in perpendicular to BC.
BD = asing

T O,

Area of AABC = %xBC x AD

1 .
= A=§bxasme

aA

1
—— =_zhcosd
dg 2

Faor maxima and minima,

4 _q
de
1
= E&bCDSﬁ':D
= cos8 =0
= .5'=E
2
Mo,
g4 1,
—=-—absing
de? 2
2
st e-%, 94 loia
2 ggf
g =g is point of local maxima

. 1 R 1
. Mawimurm area of A = b sin4 = = &b,
2 2 2

Maxima and Minima 18.5 Q12
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Let the side of the square to be cut off be x cm. Then, thelength and the breadth of the box will

be (18 — 2x) cm each and the height of thebox is x cm.
Therefore, the volume Fix) of the box is given by,

Vi) = x(18 — 237

SV (x)=(18-2x)" ~4x(18 - 2x)
=(18-2x)[18 - 2x - 4x]
=(18-2x)(18-6x)
=6x2(9-x)(3-x)
=12(9-x)(3-x)

And, ¥"(x)=12[~(9-x)~(3~x)]

==12{9-x+3-x)
= -12(12-2x)
=-24(6-x)
Maximum volume is V, =3=3x(18-2x 3)°
= V=3x12°
=V=3x144
= V=432 cm®

Maxima and Minima 18.5 Q13
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Let the side of the square to be cut off be x cm. Then, theheight of the box is__—
2x, and the breadthis 24 — 2x.

Therefore, the volume Fix) of the box is given by,

V{x)=x(45-2x)(24-2x)
= x(1080-90x —48x + 4x7)
=4x" —138x" +1080x
S V'{(x)=12x" —276x +1080
=12(x" - 23x+90)
=12(x=18)(x-5)
FT(x)=24x—-276=12(2x—23)

Now. V'[:x} =0 =x=18andx=3

Itis not possible to cut off a square of side 18 cm from each comer of the rectangular sheet.

Thus, x cannot be equal to 18.
ax=35
Now. F"(5) =12(10-23) =12(-13}=-156 <0

<+ By second derivative test, x = 5 is the point of maxima.

Hence, the side of the square to be cut off to make the volume of the box maximum possible is 3

cm.

Maxima and Minima 18.5 Q14
Let !, b, and h represent thelength, breadth, and height of the tank respectivelv.

Then, we have height (i) =2 m
Volume of the tank = 8m?
Volume ofthetank =[x b x &

nB=]=h=2

::-'1'.5245.’]::-:-

Now, area of the base=[b=4

Area of the 4 walls (4} =2k {{ + &)


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B aeas

PDFelement

Remove Watermark g

=]=42

However, the length cannot be negative.

Therefore, we have I =4.

p=titoy
I 2
2
Now, d :! #3:
dl |
z
When ! =2, d:m%m-h:{]

Thus, by second derivative test, the area is the minimum when [ =2
Wehave [=b=h=12

~Cost of building the base = Rs 70 = ({b) =Rs 70 (4) = Rs 280

Cost of building the walls =Rs 2h (/+ 5) = 45=Rs90 (2) (2 + 2)
=Rs8(90)=Rs 720

Fequired total cost = Rs (280 + 720) = Rs 1000

Hence. the total cost of the tank will be Rs 1000.

Maxima and Minima 18.5 Q15
Maxima and Minima 18.5 Q15
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Radius of the semicircular opening = %

.t
2
e
X

Itis given that the perimeter of the windowis 10 m.
X2y hn =10
2
=3 x[] +-E-]+ 2y=10
2
n
=2y= iD—x[HE]

l =
:}y=5—x[£+1]

~Area of the window (4) is given by,
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= x(] +EJ =5
4
a 20
= E =
[ :f!] n+4
1+~
4
Thus, when x = 20 then _1 <.
T+4 iy’
Therefore, by second derivative test, the area is the maximum when length x = 2"}4
n+
Now,
2+
1::5..& zﬂ =5 { ‘.I'I:]= 10 m
' n+4, 4 n+4 n+4

Hence, therequired dimensions of the window to admit maximum light is given

m and breadth = 10
n+4

by length = 20 .
n+4

Maxima and Minima 18.5 Q16
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A I B

The perimeter of the window = 12 m
=¥ (I+ 2B+ (1 + =12

= II+2b=12 iy
Let 5 = Area of the rectangle + Area of the equilateral &
Fram (i},
B |{12‘3'] LB
2 4
ds N 1
o s-d+=6-.3 ]
o B [
For maxima and minima,
ds
=-0
dl
= 5-@’5[«5-%} =0
G 12
= I T BB
B(E-1) °-
2
Mow, E=—«J[3_[J_—EJ=—3+£<D
di? 2 2
12 = 3 ]
| = is the point of local maxima
6-~3
Fraom (i),
12z
12 -3
boo 1223 [5—@J=24-5J§
2 2 64

Maxima and Minima 18.5 Q17
A sphere of fixed radius (R) is given.

Let » and # be the radius and the height of the cvlinder respectively.

From the given figure, we have b =2+ R* — 7.

The volume (V) of the cvlinder is given by, 0 . O®
QY N

V=wrth=2n" N R - < ,OO

AV s 2o (-2

..dr_ihrr R —r +W K@ QK

B ‘|||
_ AnrR® - bmr’ N
dr

Now, - =0 = 4R -6mr =0 Q
" odr ' ‘\
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. 2R
e
3

dJV IIRI"'I'! {4nR2_lsz)_{4ﬂrR=_6nrl) (“fr) .
Now, =~ = — NR -y

dr (R —-F )

(R: - ](4KRZ -1 3nr3]+ r'(é:r.r'lwl’2 ———Gm")
(% -7y
_ AR 2207 R + 120" +4nr’ R
(k2 -r)

Now, it can be observed that at 4 = 12-'31 f{-:-—;i < ().

3 gt

2
~The volume is the maximum whenr’ = mjm

2 [ 28 [R 2R
\Vhenrz:gi;a_.ztheheight of the cylinder is 2 R - 3 =2 Tzﬁ

2R
Hence, the volume of the cvlinder is the maximum when the height of the cvlinder iSﬁ ;

Maxima and Minima 18.5 Q18
Let BFGH be a rectangle inscribed in 8 semi-circle with radiusr,

A 5 B
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Let! and b are the length and width of rectangle.
In AQHE
HE? = 0F? —or?

= HE=bh=|r%- [g]z -]

Let & = Area of rectangle
(2
=lh=1x r2-[—]

2

s=tnfarz 2
2
/2 }
4r? -2

2r?_g?

Jar? g2

For maxima and minima,
ds
gl =0
2 2
2 - g
N

= [ =+ 2

Also,

Sa, the dimension of the rectangle

2 S r
J'=~J§r,b= re-|=| = —

r

2

area of rectangle = fh = 2r x

=."2.

Maxima and Minima 18.5 Q19
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Let» and /i be the radius and the height (altitude) of the cone respectively.

Then, the volume (I} of the cone is given as:

V:lnrzh:bhzir;
n ¥

The surface area (5) of the cone is given by,

&=l (where [ is the slant height)
=t +

fj 9K oI+ PP
=mar.dr + T :WW
nr nr
=l~.ﬂuzrﬁ+9&’:

r

.u’_S: 2 / Z?ﬁq Pl

dr r
B L
- et 1ot
_ ot -op?

2t —9p?

Pt o

?*‘.Ictw,ﬁ =0=2m" =0)? =t = ng
dr 2n-
2 g2
Thus, it can be easily verified that when ¢ = 2-;:-5—,"({"-?- =1
o S
. . . 9F?
~ Bv second derivative test, the surface area of the cone is theleast when :--2«-“;-—.
T

When r* =

1
72 - 2672 k]
LA [2n9r Jz= 3 Nl Jar.

3 3
b T e 3

Hence, for a given volume, the right circular cone of the least curved surface has an altitude
equal to /2 times theradius of the base.

Maxima and Minima 18.5 Q20

We have a cone, which is inscribed in a sphere. @
Q QS)

Let v be the volume of greatest cone A8C. Ifis obvious that, for maximum 6 &\

volume the axis of the cone must be along the diameter of sphere. @ O
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LetoD =% and A0 =08 =8
= BD =+RZ-xZ and AD = R + x

O,
v=lm’2h
3
1 2
= gED° « AD
3
1
=§ﬂ{R2—X2)x(R+X)

o il I 2 )
a=§[—2x(R+x)+R —x]
_Anz_ .-
—E[R 25R :-w]

For maxzimum and minirmum
v
il
[=2's
= E[Rz—sz—3x2]=D
3

= %[[R—Ex)[R+x)]=D

= B-3xw=00r%x=-8
- = R o =-R iz not possible as, x = -2 will make the
3 altitude 0
Mo,
G“z
Y Tl-2r-6x]
ax? 3
At x-S ﬂ=f[—2R—2R]
3 gx? =
_ 45 0
3

X o= % is the point of local maxima.

Maxima and Minima 18.5 Q21
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Vdume of the cone=

=>V=l:r|:r2h
3

Squaring both the sides, we have,
2
We= [E :ru’th
3
- e o)
9

2
= P = %_...(2)

Consider the curved surface area of the cone.
Thus,

Z=aqrl

Squaring both the sides, we have,

Ci=773?

e know that 12 =r2 + h?

= CZ=qn%? [r2 + hz}

= C?=x7r*+ 27h°

= C%=n%4 4+ o2 (From equation (2))
el g

Maxima and Minima 18.5 Q22
A
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ABC is an isosceles triangle such that AB = AC,
The vertical angle £BAC = 28
Triangle is inscribed in the drcle with center O and radius a.

Draw &AM perpendicular to BC.
-~ ABBC s an isoscales triangle the crcumeoentre of the cirde will lie o
the perpendicular from A to BC.

Let O be the circumeoentre,

ZBOC =2x268 =48 .......[Using central angle theorem |
ZC0M =28 ... .[vAOMB and AOMC are congruent triangles]
Of=0B=0C=a.... [Radius of the drcle]

In ACMC,
CM = asin28 and 0N = acos28

BC = 2CM...[Perpendicular from the center bisects the chord |

BC = 2asin2a.......... (1)
Height of AABC = AM = AQ + OM
AM=a+acos28........(2)

Area of ARBC is,
i
A== xBCx AM

Differentiating equation [3) with respect to &

d_A =a° 2(:0828+E)<4COS48
da 2

dn_ 282(00828+ cos 48)

de

Differentiating agin with respect to &
d?_,c\ = 2a° (-2sin26 - 4sin 48)
de?

For maximum value of area equating 3—2 =0

25’ {oos 26+ cos 46) = O
cos28+ cosda=0

cos28+ 2cos®26-1=0
(2oos2e-1){200s28+ 1) =0

ccs28=% or cos28=-1

26=2 or2e=1x
3

T T
8=—= ar 8=—
s 2

If 28 = n it will not form a triangle.

~e=2
6
A

Also —— iz negative for 6= z
da 3]

Thus the area of the triangle is maximum when &= g

Maxima and Minima 18.5 Q23
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Here, ABCD is a rectangle with width A& = » cm and length A2 = v cm.

The rectangle is rotated about AD. Let v be the volume of the cylinder so formed.

v =y i)
Again,

Perimeter of ABCD = 2{/ +b) = 2({x + ) (1)
= 36 = 2{x +v)
= wo=18-x (11

Fram [i} and (i), we get
v — g’ (18 -x])= 5[18)(2 —X3}

= o‘_v= :7{36)( —3x2)
[el's

For maxima or minirma, we have,

— =0

[=2's
= n{35x—3x2)=0
= 3;;(12)( —xz) =0
= x[12-x)=0
= x =0 (Mot possible] or 12

x=1Z cm
From (i}

¥y=13-12=06 on
O,

a4y

7= 7(38-6x)

a2y

At (x=12y =6)—— - n(36-72)--367 <0
[# =12,y =) is the point of local maxim a,
Hence,

The dimension of rectangle, which wiout masimum value, when
revolved about one of its side is width =12 on and length = 6 cm.

Maxima and Minima 18.5 Q24
Letr and & be the radius of the base of cone and height of the cone respectvely.
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Let &0 = x
It is abvious that the axis of cone must be along the diameter of shpere for maximum volume of cone,

Mow,
In A800, 80 = J2% - x*
= 144 - x?
AD = AO+ 0D =R +x =12+ x
v = wolume of cone = %m’zh
1 z
= Vo= EJTBD w AD

= %5[144—)(2) (2 +x)

- %E[I?EB+144X —12x2—x3)

2:—; = %3(144—2%— ax )

For maximum and minimum of v,

av _
ax
= %,, 144 - 24 - 3x7) = 0
= ¥=-12,4
x =-12 is not possible
x =4
Mo,
2
d_i =Z(-z4-6x)
s 2
FRY
At ¥=d——=-2a(d+x)
[e'g
=-25x8=-16r <0
x =4 is point of local maxima.
Hence,
Height of cone of maximum volume = R +x
-12+4
=16 cm.

Maxima and Minima 18.5 Q25
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we have, 3 dosed cylinder whose volume v = 2156 cm®

Letr and h be the radius and the height of the cylinder. Then,
v =xrih = 2156 -

Total surface area= & = 2xrh + 217
= g=2ar(h+r)

— (i

From (i} and {ii)

5o 2156 =2 v or?
ds 4312
—_—=- + dar
ar r2

For maximum and minimum

ds
= _n
ar
-4312 + 4ar?
= ——-=10
-
2 4312
= =
4
= r=7
T O,
g%  BE24
—=—5—+t4r>0forr="71.
ar r
r =7 is the point of local minima
Hence,

mm Wondershare
PDFelement

Remove Watermark g

The total surface area of closed cylinder will be munimum atr =7 cm.

Maxima and Minima 18.5 Q26

Let r be the radius of the base of the cylinder and & be the height of the cylinder.

Lt =h.
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Let R =543 cm be the radius of the sphere.

It is obvious, that for maximum wvolume of cylinder ABCD, the axis of cylinder must be along the

diameter of sphere.

Let oL =X
h=2x

MO,
In &4A0L, AL = A0 - 0
= Y75 - x?

Mo w,

v = volume of cylinder = xrZh
= v o= g AL w ML
(75~ x?)xax

For maxima and minima of v, we must have,

d—v=x[150—6){2]=ﬂ
[el's
= x =5 on
2
Also, —I;——12er
At x =05, d%; = -60xx <0
ax

x =5 iz point of local maxima.

Hence,

The maximum volume of cylinder is= # (78 - 258) % 10= 500x cm?®,

Maxima and Minima 18.5 Q27
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tet x and v be two positive numbers with

X py? o2 ()
Let S=x+Vy -=={ii}

S =x +rf-x? fram i)

as »

b

ax 2 _ o2

For maxima and minima,

ds
— -0
ax
= 1-_2 -0
22
= Moo= ."2—)(2
= 2X2=."2
=% » = e
¥2 2
x By are positive numbers
r
i
2
S| ox® g x
a2 I R
Alsa, == = =
ax re-x
."2_
palli- e
2 'JE £
Jo dx e
2
. d* . r
Since <0, the sum is largest when x =y = ——

dx? ﬁ

Maxima and Minima 18.5 Q28
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The given equation of parabola is

e gy —()

Let #(x,¥) be the nearest point on (i) from the point A(0,5)

Let 5 be the square of the distance of # from A

g =x?4(y-5) (i}
From [ij,

S=dy+(y —5)2
= 3—f=4+2(y—5)

Faor rmaxima or minima, we have

o5 _
ady -
= 4+2[y—5)=D
= 2y =6
= ¥ =3
From i)
xZ=12
x =223
= P={2«f3_,3) andP'={—2J§,3}
Mo,
2
G|‘—'5‘=:2>IZI
dy2

£ and £' are the point of local minima

Hence, the nearest points are £ [2@,3) and P'{—EJEJ 3).

Maxima and Minima 18.5 Q29


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

Let P (x,¥) be apuointon
yE = ax (i)

Let & be the square of the distance between 4(2,-8) and F.

g=(x-2)"+(y+8)° (i}
Using (i},
2 2
% z
S=[T_E] +(y+8)
95 _ o1 _o)utiziysa
dy_ 4 g (y )
y® -8y
+2y +16
2
= i1s
4

For maxima and minim a,
as

juliniy |
dy
3
= Y t16=0
4
= ¥ ==-4
Mo,
@’ _3y”
y: o 4
2
At Y o= -4 d—82=12>u
¥
y = -4 is the point of local minima
From (i)
2
x=¥__4
4

Thus, the required point is (4,—4) nearest ta I:EJ—EI).

Maxima and Minima 18.5 Q30
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Let #{x,y) be a point on the curve x% = 2y which is closest to 4 (0,5]

Let g = square of the length of A2

= g =X2+(y—5)2 -—={(ii)
Using (i),

S =2y + (y - 5)2

z—i=2+2(y—5)

Faor maxima and minim a,

a5 _

ay B
= 242y -10=10
= ¥ o=4
O,

2

d—s=2> u]

dy?

¥ =4 is the point of local minima
From (i)

r=+2./2

Hence, {iEﬁ, 4} is the closest point on the curve to 4(0, &),

Maxima and Minima 18.5 Q32
The given equations are

Y= x4 Tx 42 -~ (i
and  y=3x-3 —={ii}

Let #(x,y) be the paint on parabola [i} which is closest to the line (i)

Let & be the perpendicular distance fram & to the line (ii).

. [ -3+ 3]
124 (-3)°
lx2+?x+2—3x+3|
= g = ——=[l
N {iii)
- d_8= 2x + 4
dx 1o
Faor rmaxima or minima, we have
a5 _
o
2x + Y
= =0
10
= ==z
From (i) @

o, "OQ)
dx_2=ﬁ}ﬂ &é Q

~odw o= -2,y = -8) is the paint of local minim a, 6
Hence, Q @

The closest point on the parabola to the liney = 3x -3 is (-2,-8). O @

Maxima and Minima 18.5 Q33 ‘\\\ @
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Let P{x,y) bea pointonthe curve p* = 2x which is minimum distance from the point 4L 4).
Let
§ =square of the length of 4F
S=(x-1) +(y-4)’
Using this equation, we have
S=o +1-2x+)" +16-3y
S=x =2+ 2 +17-8y

MNow,

- ¥ =21 is minimum point
We have
2
=

b | e Ml'v'

-2
Henes, is at a minimum distance from the point(1,4).

Maxima and Minima 18.5 Q34

The given equation of curve is

yo=xT+3x2 42x - 27 5]
Slope of i)
dy 2 "
=—=-3 &] 2 -—
m — W+ B+ fii}
Mo,
dﬂ: —-fx + 0
=28
2
and d—m=—6< 0
e 2

Faor maxima and minima,

dm
-
= -bx +6 =10
= ¥=1
@=—6< 0
ax?
x =1is point of local maxima @

Hence, maximum slope=-3+6+2=5

Maxima and Minima 18.5 Q35 %
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We have,

z
Cost of producing » radio sets is Rs. XT + 35 +25

Selling price of » radio is Rs. x[SD—ij

2
So,

Profit on » radio sets is

2 2
£ =Rs [EDX———T—SEX—QS]
af
—_-EB0-x---35§
[el's

Faor maxima and minima,

P _q
[=2's
3
= 15-—x=10
2
= x =10
Alsa,
d%r -3
—=—=0
gl 2

x =10 is the point of local maxima

Hence, the daily output should be 10 radio sets.

Maxima and Minima 18.5 Q35

We have,

2
Cost of producing » radio sets is Rs. XT +35% +25

Selling price of » radio is Rs. X[SD—%]

So,
Profit on » radio sets is

9 gg-x-%_35
[el's 2

=15—§x
2

Faor maxima and minima,

g
[=2's
= IE—EX=U
2
= x =10

Also, 0 . Q
2
d_'D = ﬁ <0 6 \\'
o G
x =10 is the point of local maxima @ @
Hence, the daily output should be 10 radio sets=. K:"‘ Q
Maxima and Minima 18.5 Q36 %\,b %.
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Let S{x) be the selling price of x items and let C (%) be the cost price

of % items.

% w2
Then, we have S(x)= [5— —]x =Ex- —

1ac0 100
and C(x)=§+SDD
Thus, the profit function P (=) is given by
z 2
P(r)=5[x)-C(x)=8x-—~ % son-2Fy X o
100 5 £ 100
2 S
p = -
(H) £ ED
Mo, P (®)=0
2% _f
5 50
= ¥ = —xE50="240
! 1
also P N
a0 £ 0
" 1

So, P (240) = - <0

Thus, = = 24005 3 point of maxima.

Hence, the manufacturer can earn mazimum profit,
if he sells 240 items.

Maxima and Minima 18.5 Q37

Let! be the length of side of square base of the tank and A be the height of tank.
Then,

vaolume of tank (v =2k
Total surface area (s)= /% + 4k

Since the tank holds a given quantity of water the volume () is constant.
v =1%h --[i)

Also, cost of lining with lead will be least if the total surface area is least.
So we need to minimise the surface area.

g =%+ 4ik =)

T O,
From (i} and {ii)

.S‘=."2+4—v
as 4
oo 1
ar IE

For maxzimum and minimum
ds

= -0
i

U
r
|
I
=]

20— 4y =D
[#=2v=2t%h
t2[1-2r]=10
f=0or2k

! =0 is not possible.
I =2k

1) I U U

MO,
@ =2 +&
ai? =
d%s

At { =2k, —2:>IZI for all A,
af

! =2f is point of local minima

2 is minimum when ! = 2h
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Maxima and Minima 18.5 Q38
Let ABCOEFGH be a box of constant volume ¢ We are given that the
box is twice as long as its width.

LetBF =&~
= A8 =2x

Cost of material of top and front side = 3 x cost of m aterial of the bottom of the box.

= 2 XX + NP+ XP o+ 2xh 4+ Zxk = 3x 2xF
= 2% + 2xh + 4xh = B2

= 4xZ - Bxh=10

= 2x[2x -3h) =10

= x=% Dl’h=2?x

Volume of box = 2x xx =k

= c=2x2h

c .
= h= o -=={ii]
O,

g = Surface area of box =2 [2)(2 + 2xh +xh)

= 8=2{2x2+3xh)
From (i)
s=2 [2){2 + ?'X—Z]
25
c

For maxima and minim a,

d_8=2[4x-3 C]=|:|
I

a 257
= Ex3-3c=0
1
23
= N=|—
)
O,

9
Most econamic di;ncen%sion will be \(& Q
x=width={E] | Q% Q
iTC]E . O &

1
h = height = 3=3[3_°]3. Q\ \/
3 R .

Maxima and Minima 18.5 Q39 ’\Q

2x =length = 2[
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Let s be the sum of the surface areas of 2 sphere and a cube.
5= dar? +6i° -—1i)

Let v = volume of sphere + volume of cube
4:rr3+I3 -1}

= Vo= —
3

&}
H >
v o 3fs-a4mr®Z (-4g
— =gt —| x| —
ar 2 5] &}
For maxima and minim a,
dv
dr
L
= 4rr? = 1{5— 4}7."2}2 «2r =10
5]
= 2ra[2r-{]=10
r =10 'f—
2
o,
a 2 = Bar?
—Z = Bar- TZ[{S - 4:rr2”2 - i :
2[3—4;7!’2}5
At rat
2
||'2
a5 — 2 2
% Iz 2x [120% - 2q!
_';=Jr___” N R 35 I R e St L
ar 2 . N, JE | 2o

Maxima and Minima 18.5 Q40
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Let ABCDEF be a half cylinder with rectangular base and semi-dreular end
Here &B = height of the cylinder

AB =h

Let r be the radius of the cylinder,

Yolume of the half cylinder is v = %ur"h

2v
= ? = h
. TSA of the half cylinder is
S = LSA of the half oylinder + area of two semi-arcular ends + area of the rectangle [base)

2
s-xm+%+§+hxz
S-{m’+2’]h+ ar?
S={‘IIT+2’]2?U+TIT2

S= {11:+2}%+ w?

Differentiate S wrt r we get,

% = [[l+2] x%[;]mt 21!'}

For masd mum and minimum values of S, we have % -0
= [u+2]x2—v[%21-]+ Znr =0
P

2v
= 2 = 2ar
(m+2)x=
Butzr=>0
ShD = mx+2

Differentate $ WL we get,
2,

j—i - [:1- Z]Ex§+2n’>0
r T

Thus S will be minimum when h @ 2risc: - 12,
Height of the cylinder ; Diameter of the circular end
TIm+2

Maxima and Minima 18.5 Q41

Let A5C0 be the cross-sectional area of the beam which is cut from a
circular log of radius a.
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A =3 = AC =23

Letx be the width of log and y be the depth of log A8CD

Let & be the strength of the beam according to the question,
g =wy? - (i)
In AA8C
xT 42 = [23)2
= W o= [2&)2 - x® —={if
From [i) and (i), we get
S=x ‘(2&)2 - xz)
o U S 2
= {4a - x )— 2
(2}

= T2 - 457 - 3"
aw

For magima or minirma

as
dy
= 45 - ax2 =10
2
= x%= R
3
-C
4=
From {ii],
2 2
y2=45-2 4i=8i
3 3
2
=23 ,—
y-200 B
Mo,
s
ax

2
At X=2—aJy=\[EEaJ d_.2=_12_a<0
Nz 3 e NE]

W= éEa] iz the point of local maxima.

Tk
it
e by

Hence,

The dimension of strongest beam is width = x = 23 and depth =y = Eza.

el
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Let/ be aline through the point 2[1,4) that cuts the x-aris and y-aris.

Mow, equatian of / is

y-d=mix-1)

x — Intercept is -4 and y - Interceptis 4-m
m
let s=""%14-m
et
d_s=+i—1
ol ran?

a5
anm
12—1_0
m
= o= 2
T O,
as g
dm? me
2
At =2, 9E _ 1cn
2
2
=_2 o‘_82=1}0
are

m = -2 is point of local minim a.

least value of sum of intercept is
-4
rr
=3+4+6=109
Maxima and Minima 18.5 Q43

The arza of the page PORS in 150 cm?

+4-m

Also, AB+ 0D =3 cm
EF+GH=20Tm

3 A R
|
5 B R
E [5G G H |
P C Qf
|
P D Q
b
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Letx and y be the combined width of margin at the top and bottom
and the sides respectively.

¥=3cmandy =2 cm.

Mow, area of printed matter = area of #'Q'R'S"

= A=pP'Qwq'R'

= A=[b-yi[l-x)

= A=(b-21(1-3) =i}

Alsa,

Area of PQRS = 150 om 2
= Ih = 150 - (i)

From (i) and {if)
A= (b_zj{lfTD_a]

For maximum and minimum,

LAl T I O
db b b=

150 - 3b b-2
= 7[ )+(—150j( j=D
b h*
= 150b-35% - 150b+300=10
= -36%+300=0
= b =10
From (i)
{ =15
O,
d%4  -150 1 4
k]
At b=10
2
afa_ 15 [t 4
52 10 100 1000
=-1.5-.15[-10+ 4]
=-1.5+.9
=-0.6<0
b =10is point of local maxima.
Hence,

The required dimension will be ! = 15 cm, b = 10 cm.

Maxima and Minima 18.5 Q44
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The space s described in time ¢ by a moving particle is given by
5 =t7 - 40® ¢ 30¢7 + 80¢ - 250

. ds
velocity = = 5% - 1202 + 60F + B0

s

Acceleration = 3= — = 2067 - 240t + 60¢ -
Mo,

da )

—— = B0¢% - 240

qt

For maxima and minima,

da
2o
at
= 0% - 240 =10
= 50[t2-4)=0
= t=2
Mo,
2
d—j: 120¢
ar
%3

At t=2 —=240>0
ar

t=2is point oflocal minima

Hence, minimum acceleration is 160 - 480+ 60 = -Z260,

Maxima and Minima 18.5 Q45
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We have,
4
Distance, s = e oy o7

. fricd = =
Welocity,w = — = 7 — 6¢° + 8¢
YV G

s

s =32 10+ + 8
'S

Acceleration,s =

For welocity to be maxzimum and minimurm,

& g
at
= 2-12t+8=0
- EL_12i~.,|'14—4——'f—)l5
3]
ps 3
[a]
2 2
t=P+ -, 2-
N3 3
o,
a4
—2=E|t‘—12
qt
2
At r=2-2, d_:=5[2-3]-12=_'12<0
B R 5
2z
Fooy 2, d_£=5[2+iJ—12=£>n
V3 at V3 B
2 T .
Att=2—E, velacity is maximum
For acceleration to be maximum and minimum
da _
fris
= Gf-12=10
= =z
T O,
2
d—i:ﬁ}ﬂ
fris

At, t =2 Acceleration is minimum.,
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