Find ‘c’ of Lagrange’s mean-value theorem for

f(x)=+25-x on [L5]

Answer
Given:
Since the f(x) is a polynomial function,

It is continuous as well as differentiable in the interval [1,5].

f(b) — f(a)
b—a
V25 —-25—-+y25—-1
- 5—1

f'(c) =

V73
4

Fc)= 2 zls-cz( -

—c —V24
— =
V25— c2 4

= 4c=,/24(25 — c?)

= 16c2=600-24c2
= 40c2=600

class24

= c2=15

= c=+vV15

14 C. Question

Find ‘c’ of Lagrange’s mean-value theorem for

f(x)=+x+2 on [4.6]

Answer
Given:
Since the f(x) is a polynomial function,

It is continuous as well as differentiable in the interval [4,6].

f(b) —f
PEROLO

VB V6
6—4

V8 — V6
3

1
2vVc+ 2

1 V8 — V6
=
2Jc+ 2 2

f'(c)=




1 _dﬁ—ﬂi

-

Jerz 1

+ 2 : ki
TN VE VB Ve
o

=¢c+2=%@+ﬁ+2ﬁﬁ)

3
= C= '2—+ 2\/5
= c=4.964

15. Question

Using Lagrange’s mean-value theorem, find a point on the curve s x:_ where the tangent is parallel to the
line joining the point (1, 1) and (2, 4)

Answer

Given:

y=x’

Since y is a polynomial function.

It is continuous and differentiable |

So, there exists a ¢ such

class24

, f(b) — f(a)
Flc)= b—a
4—-1
- 2-1
=3
= f' (c)=2c
=% 2C=3
3
"

So, the point is GE)

16. Question

Find a point on the curve ¥ x-", where the tangent to the curve is parallel to the chord joining the points (1,
1) and (3, 27).

Answer

Given:

y=x?

Since y is a polynomial function.

It is continuous and differentiable in [1,3]

So, there exists a ¢ such that:



f(b) — f(a)

f'(c) = -~
27 -1
T 3-—1
=13
= f' (c)=3c?
= 3c?=13
13
= C= |—
sad i
V39
= C 3

So the point is (Y32 13v39
P ( - D
17. Question

Find the points on the curve Y= x3 — 3x, where the tangent to the curve is parallel to the chord joining (1,
—2) and (2, 2).

Answer

Given:

y=x3-3x

Since y is a polynomial fun

class24

It is continuous and differen

So, there exists a ¢ such the

f(b)—f
PERLOS.C

_(8-6)-(1-3)
G |

=4
= f' (c)=3c%-3
= 3 c2-3=4

= 3C2‘—"

Wl

So, the points are (\FE\F) (iFEJE)
3" 343) '\ 343’343
18. Question

If f(x)=x(1-logx), wherec > 0, show that(a—Db)logc=b(1-logb)—a(l-loga), where0 <a<c<
b.



Answer

Given:

f(x)=x(1-log x)

Since the function is continuous as well as differentiable

So, there exists ¢ such that

f(b) — f(a)
b—a

f'(c) =

1 b(l1-1logbh)—a(l1-lo
=>(1—logc)—cxc— ( gl:—a( ga)

b(1 —logbh) —a(1—loga)
b—a

(b-a) log c=b(1-log b )-a(1-log a)

= logc =

Hence proved.

Exercise 11E

1. Question

Find the maximum or minimum values, if any, without using derivatives, of the function:
2
(5x-1)" +4.

Answer

min. value = 4

Since the square of any nc

The minimum value exists"
Therefore, minimum value=4
2. Question

Find the maximum or minimum values, if any, without using derivatives, of the function:
2
~{R=3) $9

Answer

max. value = 9

Since the quantity (x-3)? has a -ve sign, the max. Value it can have is 9.
Also hence it has no minimum value.

3. Question

Find the maximum or minimum values, if any, without using derivatives, of the function:
ﬂx+ﬂ+6
Answer

max. value = 6

Since |x+4| is non-negative for all x belonging to R.
Therefore the least value it can have is 0 .

Hence value of function is 6.



It has no minimumvalue as it can have infinitely many.

4. Question

Find the maximum or minimum values, if any, without using derivatives, of the function:

S 2X +35

Answer

max. value = 4, min. value = 6
f(x)=sin2x+5

We know that,

-1=s5inB=<1

-1=sin2x=1

Adding 5 on both sides,
-1+5=sin2x+5=<1+5
4=sin2x+5<6

Hence

max value of f(x)=2x+5 will be 6
Min value of f(x) =2x+5 will be 4

5. Question

fiany, without using derivatives, of the function:

class24

Find the maximum or minimum val
sin 4x + 3|

Answer
max. value = 4, min. value =2

We know that

-1=s5inB=1

-1=sindx=1

Adding 3 on both sides,

We get

-1+3=sindx+3=<1+3

2=<|sindx+3|=4

Hence min.Value is 2 and max value is 4

6. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=(x-3)

Answer

local max. valueis 0 atx = 3
F (x)=4(x-3)3=0

=X=3



[] local max. Vaue is 0.
7. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=x°

Answer

local min. valueisOatx =0
F'(x)=2x=0

x=0

[] local min.value is 0

8. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=2x -21x* +36x —20

Answer

local max. value is —3 at x = 1 and local min. value is—-128 at x = 6
F(x)=6x2-42x+36=0

= 6(x-1)(x-6)=0

=x=1.6

F'(x)=12x-42
F'(1)<0,1 is the pont of local max.
F (6)>0, 6 is the point of localmin.
F(1)=2-21+36-20=-3

F(6)=-128

9. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(X)=%x" —6X" +9x +15

Answer

local max. value is 19 at x = 1 and local min. value is 15 at x = 3
F (x)=3x%-12x+9=0

=3(x-3)(x-1)=0

= x=3,1

F (x)=6x-12

F'(3)=18-12=6>0, 3 is the of local min.

F'(1)<0, 1 is the point of local max.

F(3)=15



F(1)=19
10. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=x*-62x* +120x +9

Answer

local max. value is 68 at x = 1 and local min. values are—1647 at x = -6 and —316atx =5
F'(x)=4x3-124x+120=0

= 4(x>-31x+30)=0

For x=1, the giveneq is 0

Jx-1 is a factor,

4(x-1)(x+6)(x-5)=0

=X=1,-6,5

F'(1)<0, lis the point of max.

F(-6) and f (5)>0, -6 and 5 are point of min.

F(1)=68
F(-6)=-1647
F(5)=-316

class?24

ocal minima or local minima and the corresponding local maximum and
r '" el 1l Tl ' -..._.._ "j nctiﬂns:

11. Question

Find the point of local maXima:c
minimum values of each of the

f(X)=-x"+12x" -5

Answer

local max. value is 251 at x = 8 and local min. valueis-5atx =0
‘H(x)=-3x%+24x=0

= -3X(x-8)=0

= x=0,8

F'(x)=-6x+24

F'(0)>0, 0 is the point of local min.

F'(8)<0, 8 is the point of local max.
F(8)=251 and f(0)=-5
12. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=(x-1)(x+2)

Answer

local max. value is 0 at x = —2 and local min. valueis -4 atx =0



f(x)=(x-1)2(x+2)+(x+2)%=0
x=0,-2
f'(0)>0, 0 is the point of local min.

f'(-2)<0, -2 is the point of local max.
(0)=-4

f(-2)=0

13. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

f(x)=—(x-1)(x+1)’

Answer

-3456 1

local max. value is 0 at each of the points x = 1 and x =-1 and local min. value is at x = ——
3125 S

F'(x)=-(x-1)32(x+1)-3(x-1)2(x+1)2=0

111
=x_r 15

Since, fll(1) and fll(-1) <0, 1 and -1 are the points of local max.

class24

Fll(ui)}o, -é is the point of local min
F(1)=f(-1)=0

Also,f(— _1_) _ _ 3456
5 3125

14. Question

Find the point of local maxima or local minima or local minima and the corresponding local maximum and
minimum values of each of the following functions:

X 2
f[X)=—+—x>0
2 =

Answer

local min. valueis2 atx = 2

3 A
F o)== — — -
= x2-4=0

= X=+42

[Jpoint of local mini. is 2

F2)=24+2=2
2 2



15. Question

Find the maximum and minimum values of 2X3 —24x +107 on the interval [—3.3].

Answer

max. value is 139 at x = =2 and min. valueis 89 at x = 3
F(x)=6x2-24=0

6(x2-4)=0

6(x2-22)=0

6(x-2)(x+2)=0

X=2,-2

Now, we shall evaluate the value of f at these points and the end points
F(2)=2(2)3-24(2)+107=75

F(-2)=2(-2)3-24(-2)+107=139
F(-3)=2(-3)3-24(-3)+107=125

F(3)=2(3)3-24(3)+107=89

16. Question

Find the maximum and minimum values of 3% _gv® . 19x~ —48x = ] on the interval [1_4].

Answer

max. valueis 257 atx =4 AN
Fl(x)=12x3-24x%+24x-48=0

12(x3-2x2+2x-4)=0

Since for x=2, x3-2x2+2x-4=0, x-2 is a factor

On dividing x>-2x2+2x-4 by x-2, we get,

12(x-2)(x%+2)=0

X=2,4

Now, we shall evaluate the value of f at these points and the end points
F(1)=3(1)%-8(1)3+12(1)%-48(1)+1=-40

F(2)= 3(2)%-8(2)°+12(2)%-48(2)+1=-63

F(4)= 3(4)%-8(4)3+12(4)%-48(4)+1=257

17. Question

Find the maximum and minimum of

f(x):[sinx+écosx] in 0£x5§

Answer

- i . o
max. valueis — at x = — and min. valueis —_ at x =
4 6 2

oA



Fl(x)=cos x—isin x=0

5 2 COS X=Sin X

n n
= — = —

6 3

m m 1 ® 1
f(§)=sin5+§cos§=§

M m 1 m 1 V3
f(g)=SinE+§COSE=§+T
f(‘I‘[)_ _ TI+1 n ﬁ_}_l

g/ " g T I T 2 7,

18. Question

Show that the maximum value of xl XIS el €

Answer

The given function is

Y = Xx

Now, taking logarithm from both sides, we get..

1
logy = = logx

class24

Differentiating both sides w.r.t

RS DS
yy—- Lz n(x) + =

=y = 5 (1-In()

(1-In(x))=0
In(x)=1
X=e

hence the max. point is x=e

1
max value is e,

19. Question

1
Show that [x + — | has a maximum and minimum, but the maximum value is less than the minimum value.
X
Answer
F(:-c}=:-(+i
X

Taking first derivative and equating it to zero to find extreme points.

F'(x)—l»lz =0
x



X2=1
x=1x=<1

now to determine which of these is min. And max. We use second derivative.

fll(x)=:_=

fll(1)=2 and fll(-1)=-2
since fll(1) is +ve it is minimum point while fll(-1) is -ve it is maximum point

max value-> f(-1)=-1+i=-2

min vaue-> f(1)=1+%=2

hence maximum value is less than minimum value

20. Question

Find the maximum profit that a company can make, if the profit function is given by p(x) =41+ 24x —18}(3

Answer

49

dp
2 = —24— 362

=0
=X=—23

class24

Step 2

FP—__36is negative
d1¢=

Step 3

maximum profit = p (—E)

=49

21. Question

An enemy jet is flying along the curve vy =(x3 - 2). A soldier is placed at the point (3, 2). Find the nearest

point between the soldier and the jet.

Answer
(1, 3)

Let P(x,y) be the position of the jet and the soldier is placed at A(3,2)

AP=J(x -3 +(y—2)
As y=x%+2 or y-2=x2

] AP2=(x-3)? + x*=z (say)

dz .
5—2(}{—3)4'4}{
dz

i il



2 [x-6+4x3=0
Put x=1
2-6+4=0

] x-1 is a factor

[] zi1s minimum when x=1,y=1+2=3
Point is (1,3)
22. Question

Find the maximum and minimum values of
f(x)=(-x+2sinx) on [0.27].

Answer

T ' 5w 5
max. value is (——-!-'J?_)J at x — ™ and min. value is [—+ 3J at x - 0
3

3 3

f (x)=-1+42cos x=0

— class24

By finding the general solution, we getx = -1—; and x = =

Now, by finding the second derivative, we get that f”(-g) < 0 and f" (?) >0

s . : [ dm 5
Therefore, max. value is [—— +-\/§} at x — " and min. value is {—+ \EJ at x -
3 3 3 3

Exercise 11F

1. Question

Find two positive number whose product is 49 and the sum is minimum.
Answer

Given,

* The two numbers are positive.

» the product of two numbers is 49.

* the sum of the two numbers is minimum.

Let us consider,

« X and y are the two numbers, suchthatx >0andy >0

* Product of the numbers : x x y = 49



s Sumofthe numbers: S=x+vy
Now as,
X Xy=49

y==-—(1)

Consider,
S=X+Y
By substituting (1), we have

S=x+ 2 (2)
X

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with x
dS d ( 49)

ax_ x\*Tx

ds d d /49

w9 &)

ds -1

S=1+49 (-;2— ----- (3)

[Since i (x®) = nx™*! and g ( - :x x™)= =px™*]

will give the criticallnoint )

ass24

C
™ s 49("1) 0
dx x2/)
9
ca (F)=°
49
X
= x2 = 49
=x= +/49

As x>0, thenx =7

Now, for checking if the value of S is maximum or minimum at x=7, we will perform the second
differentiation and check the value of .:;g at the critical value x = 7.

Performing the second differentiation on the equation (3) with respect to x.
d’s d [1+ 49(—1)‘
dx?2 dx X%
d’s d ] + d [49 (-1)]
dx2 dx dx X2

d?s -1 X =2
dx2-0+ 49( x3 )]

: d d (1 [ — e
[Slncea(constant)=03nddx(xn)— dx(x )= —px™™1]



d*s 2 98
dx2 ¥ (x3) — o x3

Now when x = 7,

d? s] 98 98

dxz x=7

As second differential is positive, hence the critical point x = 7 will be the minimum point of the function S.
Therefore, the function S = sum of the two numbers is minimum at x = 7.

From Equation (1), if x=7

-
g o

Therefore, x = 7 and y = 7 are the two positive numbers whose product is 49 and the sum is minimum.

2. Question

Find two positive numbers whose sum is 16 and the sum of whose squares is minimum.

Answer
Given,
* The two numbers are positive.

 the sum of two numbers is 16.

» the sum of the squares of two numbers is minimum.
Let us consider,

* X and y are the two numbers,s

* Sum of the numbers : X +.§

« Sum of squares of the numbers
Now as,

X+y=16

y = (16-x) ------ (1)

Consider,

S =x°+y°

By substituting (1), we have

S = x% + (16-y)? - (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with x

~ *+ (16 —x)°

dx =y dx [H ( X) ]

dS d d

a = E (Xz)'l' a [(16— X)Z]
= = 2x+ 2(16 - x)(=1) ~— (3)



Now equating the first derivative to zero will give the critical point c.

So,

ds
—=2x+2(16-x)(-1) =0

=22x-2(16-x)=0
=2X-32+2x=0

= 4x = 32

32
= X= Y
=2X=8
Asx>0,x=8

Now, for checking if the value of S is maximum or minimum at x=8, we will perform the second

differentiation and check the value ofi: at the critical value x = 8.
dx

Performing the second differentiation on the equation (3) with respect to x.

d’s d
-d?z- o= a—x- [2]{ +2(16 — X)(—'l) ]
d’s d

d
v = [2x] — 2 E[lﬁ—x]

d?s
—2=2-200-1]

[Since i (constant) = 0

dZs
dx2"2_0+2=4

Now when x = 8,

R, | class24

d*s
E =4 >0
x=8
As second differential is positive, hence the critical point x = 8 will be the minimum point of the function S.
Therefore, the function S = sum of the squares of the two numbers is minimum at x = 8.
From Equation (1), if x= 8
y=16-8=8

Therefore, x = 8 and y = 8 are the two positive numbers whose su is 16 and the sum of the squares is
minimum.

3. Question

Divide 15 into two parts such that the square of one number multiplied with the cube of the other number is
maximum.

Answer

Given,

* the number 15 is divided into two numbers.

» the product of the square of one number and cube of another number is maximum.

Let us consider,



* X and y are the two numbers

* Sum of the numbers: x +y = 15

 Product of square of the one number and cube of anther number : P = »@ y?
Now as,

X+y=15

y = (15-X) ------ (1)

Consider,

P oy

By substituting (1), we have

P=x3 % (15-X)% -~ (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a poin hen f'(c) = C

Differentiating the equation (2) with x

dP
dx

T [x3 x (15— x)?]

EP = (15—x)2% (x3) + x3£ix [(15—x)?]

- = (15—x)% (3x*) + x* [2(1

- )]

Since £ (x) = nx"— ang m cz Py e frfg e i wruxi ol
dp 1 :

— (15 -x)* (3x°) + x7

= 3%x[152 - 2% (15)x(x) + x?2] x2

3(2x-30)

= x?[3x (225 - 30x + x?)+ X (2x - 30)]

= x%[ 675- 90x + 3x%+ 2x? - 60x]

= x2[5x% - 120x + 675]

= 5x? [x% - 24x + 135] - (3)

Now equating the first derivative to zero will give the critical point c.
So,

dP
e 5x*[x*-24x + 135] =0

Hence 5x2 =0 (or) x4 -24x + 135 =0

—(—-24)+,/(—24)%-4(1)(135)
Z X1

x=0(or)x =

x =0 (or) x = 24+,/576-540)

x = 0 (or) x — 24£/36

X=0(or)x =

Xx=0(or)x=




x=0(or)x= = (or) x = —
2 2

X=0(or) x=15(or)x=9
Now considering the critical values of x = 0,9,15

Now, for checking if the value of P is maximum or minimum at x=0,9,15, we will perform the second

differentiation and check the value ofi: at the critical value x = 0,9,15.
dx

Performing the second differentiation on the equation (3) with respect to x.

e 8 g
dxz_dxlsx (x* - 24x + 135) ]
d*P

d d
=" (x% - 24x + 135)5 [5x?] + 5x? E[x2 - 24x + 135]

= (x2 - 24x + 135) (5 x 2x) + 5x2 (2x - 24 + 0)

[Since i (constant) = 0 and i (x™) = nx™* and if u and v are two functions of x, then
Sxv)=vxe W+uxs W)

= (x2 - 24x + 135) (10x) + 5x2 (2x - 24)

= 10x> - 240x? + 1350x + 10x> - 120x?

= 20x3 - 360x2 + 1350x

= 5x (4x% - 72x + 270)

d?P 5
Ez-= 5X (4x° - 72x + 2

Now when x = 0,

class24

d*P
E] 0=5 x 0[4(0)*— 7

=0
So,werejectx =0

Now when x = 15,
d?p 4
—_— =5 %15 [4(15) — 72(15) + 270]
dx2
x=15
= 65[(4 x 225) -1080+ 270]
= 65 [900- 1080+ 270]
=65[1170- 1080]
=65%x(90) >0

2
Hence ne >0, so at x = 15, the function P is minimum
dx*Jly=15

Now when x = 9,

d2p B
55 _9=5 x 9 [4(9)2— 72(9) + 270]

= 45 [(4 x 81) - 648 + 270]
= 45 [324 - 648 + 270]



= 45 [594 - 648]
= 45 x (-54)
=-2430 <0

As second differential is negative, hence at the critical point x = 9 will be the maximum point of the function
P.

Therefore, the function P is maximum at x = 9.
From Equation (1), if x=9
y=15-9=6

Therefore, x = 9 and y = 6 are the two positive numbers whose sum is 15 and the product of the square of
one number and cube of another number is maximum.

4. Question

Divide 8 into two positive parts such that the sum of the square of one and the cube of the other is minimum.
Answer

Given,

* the number 8 is divided into two numbers.

* the product of the square of one number and cube of another number is minimum.

Let us consider,

X and y are the two numbers

* Sum of the numbers : x -

» Product of square of the one verand cube of anth@l ﬁ
Now as,
X+y=8

Y= () <= (1)
Consider,

S =x3+y?

By substituting (1), we have
S = x3 + (8-x)2 ----- (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with x

jz— :;lx [x3+ (8 —x)?)

dS d d

= ax Kt g [(B—%)7]
-:—JS( = (3x%) +2(8 — x)(-1)

[Since i (x®) = nx®%]

dS-SZ 16+ 2
T = 3X X

= 3x2 + 2X - 16 ------ (3)



Now equating the first derivative to zero will give the critical point c.
So,

- 3x2 + 2 16 =0
T X X =

Hence 3x2 + 2x - 16= 0

2 —(2)+ /(2)2—4(3)(-16)
- 2 X3

—-2++J4+ 192
6

—2+4/196
- 6

—2 T 14
6

= -2+14 (Ol') -2-14

6 6

X =

12
x=—=(on)x=

X=2{0orx=-2.67

Now considering the critical values of x = 2,-2.67

aximum or minimum at x=2,-2.67, we will perform the second
~.at the critical value x = 2,-2.67.

Performing the second dif

e m ¢2ﬂ, equation (@I@%Q 4

_ 2 -
e dx[3x + 2x—16]

d’s d d d
2 PE—— S —-
T [3x°] + 1 [2x] : [16]

=3(2x)+2(1)-0
: d d =
[Since = (constant) = 0 and = (x™) = nx™ ]

= b6Xx + 2

d*s

dx?2

Now when x = -2.67,
d*S
dx2

= 6x+ 2

] =6(—2.67)+ 2
x=—2.67

=-16.02 + 2 = -14.02

At x = -2.67 :i: — —14.02 < 0 hence, the function S will be maximum at this point.

Now consider x = 2,

d=s
El 2=6(2)+ 2

=12+2=14



= 14 > (0, so at x = 2, the function S is minimum
x=2

2
Hence [" S

As second differential is positive, hence at the critical point x = 2 will be the maximum point of the function
S

Therefore, the function S is maximum at x = 2.

From Equation (1), if x= 2

y=8-2=6

Therefore, x = 2 and y = 6 are the two positive numbers whose sum is 8 and the sum of the square of one
number and cube of another number is maximum.

5. Question

Divide a into two parts such that the product of the pth power of one part and the qth power of the second
part may be maximum.

Answer

Given,

* the number ‘a’ is divided into two numbers.

* the product of the pth power of one number and gth power of another number is maximum.
Let us consider,

* X and y are the two numbers

* Sum of the numbers : X +y = a

» Product of square of the gne number and cube of anther number T 24

Now as,

X+y=a

Consider,

P = xPyd

By substituting (1), we have
P=xP x (a-x)9 ------ (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with x

dp - Q

= g XFx @=x)1]

::x—P— (a— x)"%(xpﬂ xP— [(a—x)9]

dp

= @-x(PxP) +xP [ga—x)9*(-1)]

[Since i (x™) = nx™ ! and if u and v are two functions of x, theni (u Xv) = v X i (u) + u x i (v)]

dP
¥ xri(a-x7{(a-x)p-xq]

= xP1(a-x)9 1 [ap-xp-xq]



= xP1(a-x)%ap - x (p+q)] - (3)
Now equating the first derivative to zero will give the critical point c.
So,

dP
— =X\ @-x)"fap-x (p+q)] =0

Hence xP-1 = 0 (or) (a-x)9"1 (or) ap- x(p+qg)= 0

x =0 (or) x =a (or)x = —
p+q
Now considering the critical values of x = 0,aand x = f:_’—q
Now, using the First Derivative test,
Frfa ontinuc unctic hi as a riti int th unctic _* -__- maximum at ¢, if f'(x
: s the sic om _positi ough lf' D at every point close to the
gﬂ nf ¢ and f'(x)<0 at every poi n]; glgse tg thg rlgb g

Now when x = 0,

3.~
dx x=0 ;

So, we reject x =0

Now when x = 3,

...

Hence we reject x = a

class24

a
Now when x < i,
p+q

[EL{% - (%)IH o = E (p+q)]>0---(4)
Now when x > —

P+q
[E] = () (- ) (- 2 prl<0—(5)

p+q

By using first derivative test, from (4) and (5), we can conclude that, the function P has local maximum at

et
P+q
From Equation (1), if x = =X
p+q
—— ap a(p+q)—ap ap
P+q P+q P+q
Therefore, X = :fq andy = :'q are the two positive numbers whose sum together to give the number ‘a’ and

whose product of the pth power of one number and qth power of the other number is maximum.
6. Question

The rate of working of an engine is given by.

R =150+ 6000., where 0 < v < 30

v

and v is the speed of the engine. Show that R is the least whenv = 20.



Answer
Given:

Rate of working of an engine R, v is the speed of the engine:

R = 15v + 8999 where 0<v<30

v

For finding the maximum/ minimum of given function, we can find it by differentiating it with v and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Now, differentiating the function R with respect to v.

dR d " 6000
dv clv[ . v ]
dR d (15v] + d ’60{}0]
dv_dv 9 T avl Ty
=15+ [ 2] (1) = 15— ZF (1)
. d " o d /1 d -ny __ i
[Since — (x™) = nx landdx(xn)_ = (X)) = =X ]

Equating equation (1) to zero to find the critical value.

dR 6000
15 =

dv v2
6000
15 = —;
v
, 6000
r- S lass24
CIASS
vZ2 = 400
v= +v400

v =20 (or)v=-20

As given in the question O0<v<30, v = 20

Now, for checking if the value of R is maximum or minimum at v=20, Il perfor n
differentiation and check the value of .‘:'.:_': at the critical value v = 20.
v

Differentiating Equation (1) with respect to v again:

d’R d - 6000
dvz dx [ V2 ]
B d (15) [6000]
T dx dx
6000
=0-(-2
g d 2 1 d N ectaiies
[Slncea (constant) = 0 and = (x“) = — (x™)= —nx™1]
6000
=2[ v3 l
d*R [12000]
il =

d*R

dv*/y=20

Now find the value Df(



. ps ==>0
dv2 (20)3] ~ 20 x 20 x 20 2

(dz_R) 12000] 12000 3
v=20

So, at critical point v = 20. The function R is at its minimum.
Hence, the function R is at its minimum at v = 20.

7. Question

Find the dimensions of the rectangle of area 96 le whose perimeter is the least. Also, find the perimeter of
the rectangle.

Answer
Given,
e Area of the rectangle is 93 cm?.

* The perimeter of the rectangle is also fixed.

Let us consider,

C D

o ' of the rE&Tt‘ S S 2 4

Consider the perimeter function,
P=2(x+Yy)

Now substituting (1) in P,

P=2(x+ =) (2)

X

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with respect to x:

dP_ d [2( +96)]
ix ax1°\* 7T X
dP d(2)+2d(96)
dx  dx M7 fax\x

-:—:= 2(1)+ 2(3—5) (—1)

[ d ) — n- .E._E._i "0 = ™0~
[Since —~ (x™) = nx 1anddx(xn)_dx(x = ]



£z ()0

To find the critical point, we need to equate equation (3) to zero.

dP 192
- ()

dx x2/
192
2=(x_2)
2 o (192)—96
.
X = V96
Xx= +46

As the length and breadth of a rectangle cannot be negative, hencex = 4./g

Now to check if this critical point will determine the least perimeter, we need to check with second
liff tial whic| 0 | ti

Consider differentiating the equation (3) with x:

d’P d [2 (192)‘
dx?2  dx x2
d’p d d /192
e E R ( )
d?p 192
ot eo- ()
- d | .
[Since = (constant) = 0 ar

d*Pp - ( 2 :-:192) —

dx= x4

————

x2

Myclass24

. d2p
Now, consider the value of (E)
d?p (2 X 192)
-\ (4/6)3

_( 2 %192 )
- \4/6 x4V6 x 46

( 2 X192 ) 1

x=46

4/6 x 46 x 46/ 6
As (ﬂ) = —> 0, 5o the function P is minimum at x — V6
dx2 I=4\}E JE ’ X = 4 6'

Now substituting x = 4./6 in equation (1):

96

'~ &6
96 V6

= A RE

[By rationalizing he numerator and denominator with /g]

s y —— 4%

Hence, area of the rectangle with sides of a rectangle with x = 4./6 andy = 4,6 is 96cm? and has the least



perimeter.

Now the perimeter of the rectangle is

P= 2(4V6+ 4V6) = 2(8V6) = 16V6 cms
The least perimeter is 16\/6 cms:

8. Question

Prove that the largest rectangle with a given perimeter is a square.
Answer

Given,

» Rectangle with given perimeter.

Let us consider,

» ‘p’ as the fixed perimeter of the rectangle.

* ‘X" and 'y’ be the sides of the given rectangle.
* Area of the rectangle, A = x X y.

Now as consider the perimeter of the rectangle,
p = 2(x +y)

p=2X + 2y

y = p—:x 'n e (1)

Consider the area of the rectangl . I 24
A=XXYy C a SS
Substituting (1) in the area of the rec
p— ZX)
2

A=xx(

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a poin hen f'(c) = QO

Differentiating the equation (2) with respect to x:

dA d |1

& = i a2

dA 1d 1d

&~ zax PO g (&)
dA 1 2
'd—x'=§'(13)—§(23)



2X ==

N o

X==
4

Now to check if this critical point will determine the largest rectangle, we need to check with second
differential which needs to be negative.

Consider differentiating the equation (3) with x:

d’A dp
= wls (2]
A d,p\ d
e mg) " m @
d?A

S5 =0-2= -2

Since & =pand £ (x) = px!
[lncedx(constant) 0 an dx(x) nx"* ]

CA_ g (4)

dx®
2
Now, consider the value of (jx—‘:) _p
X
d*A
e 2<0

s maximum at x = E.

class24

Now substituting x = i-’

_o (P

y_P 2(4)
p

P—3 P

ek e
p
.'.y=z

As =y = -:ithe sides of the taken rectangle are equal, we can clearly say that a largest rectangle which has a
given perimeter is a square.

9. Question

Given the perimeter of a rectangle, show that its diagonal is minimum when it is a square.
Answer

Given,

*» Rectangle with given perimeter.

Let us consider,

* ‘p’ as the fixed perimeter of the rectangle.

* ‘X" and 'y’ be the sides of the given rectangle.

» Diagonal of the rectangle, p = sz + y2. (using the hypotenuse formula)



Now as consider the perimeter of the rectangle,
p = 2(x +y)
p=2X + 2y

y=E=-—()

Consider the diagonal of the rectangle,

D= ,x2+ y?

Substituting (1) in the diagonal of the rectangle,

p— 2:«:)2

D= 2+(
. 2

N

[squaring both sides]

AP - . (P-:x)z 2

For finding the maximum/ i

equating it to zero. This i M’Eﬂtﬂf
110N

Differentiating the equatia
dZ d

2
dZ a | , p—ZX)
dx dx | +( 2 ]

dZ d 1d
dx - dx (x2)+ __[(p ZX)Z]

dZ
dx

h function, w I; - 'ﬁ#ﬂng it with x and then
1ction f(x hg u t a poin hen f'(c) = C

K to x:

=2x+ -[2(13 2x) (=2)]

i d ny _ n-
[Smcea(x ) =nx=2 ]

= 2X -p + 2X

To find the critical point, we need to equate equation (3) to zero.

Z_ . _.
- 7 P7

dx-p=0

INUVY LU CTIECK i gl PDOITIL W JCLCTITHINE LINE TTHITIUIT UialOllg VE TIECU LU CIIELK WILII SECOTIU



Consider differentiating the equation (3) with x:

dzZ_dH ]

dxz ax' ¥

d’z d d
m=£(4x)- 3 (p)
=4+ 0

S' i — di n — n-1
[Since — (constant) = 0 and = (x") = nx"*]

d2Z W
=4 (4)
d!
Now, consider the value of (EZ)FB
-

d?z
ax2 =4>0

d? . A B
As (FZ)F_P =4 > 0, so the function Z is minimum atx = 7

-

Now substituting x = E in equation (1):

y_w—z(%)
P“g p
. class24

Asx =y = E the sides of th ctangle are equal, we can clearly say that a rectangle with minimum

diagonal which has a given peri

; a square.

10. Question

Show that a rectangle of maximum perimeter which can be inscribed in a circle of radius a is a square of side
V2a.

Answer

Given,

 Rectangle is of maximum perimeter.

* The rectangle is inscribed inside a circle.

* The radius of the circle is ‘a’.




Let us consider,

* ‘X" and ‘y’ be the length and breadth of the given rectangle.

» Diagonal AC2 = ABZ + BC? is given by 4a¢ = x2+y? (as AC = 2a)
* Perimeter of the rectangle, P = 2(x+vy)

Consider the diagonal,

4a’ = x? + y?

y2 = 4a2 - x2

y = \[4.32 e xz ——— (1)
Now, perimeter of the rectangle, P
P=2X + 2y

Substituting (1) in the perimeter of the rectangle.

P=2x+2V4aZ— x2— (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point c then f’

Differentiating the equation (2) with respect to x:

dP d

s [Zx +2\/4a? — le
dP d d

— T — m—_— z
l ( X) + 2= [V4a

- Jaaz — x2

Jy4aZ — x2=x
[squaring on both sides]

4a? - x% = x2

[as x cannot be negative]

Now to check if this critical point will determine the maximum diagonal, we need to check with second
iff ial whic 10 | .




Consider differentiating the equation (3) with x:

dzP_ d [2 2X ]
dx? dx v4az — x2

dx? dx dx \V4a2 — x2

d d
d2p v4a? — x* = (2x) — (2x)g; (V4 — x?)

w=g
dx (\(432 — x2)2
d dv
[Since £ (constant) = 0 and 5 (x™) = nx™! and if u and v are two functions of x, then 4 (2) Y& %]
dx dx dx \v/ v

42p VaaZz— x2 (2) - (21)%(432 - xz)‘% (—2Xx)

dx? 4a% — x2

1
d*P v4az — x2 (2) + (2x*)(4a* — x*)2

dx2 432 — x?2
2x°
. ——
dx? 43¢ — x“
d?P 2 (4a% — x?) + 2x°
2 3
o (4a*— x%)2

class24

X

Now, consider the value uf(
d_x:

x=ay2

(dzP) 8a*
Awd == 3
X% imavz (432 — (aVv2)?)z

(clz P) 8a’ 8a2 8a2 2V?2

dv?2 - 3| 3 =

dx x=ay2 (4a2 — 2a2?)2 (2a2)2 2v2a? 3

As (£P 2v2 the function P i imum at
(E)Fiﬁ i 0 . so the function P is maximum at x — 3,/2.

Now substituting x — 3,/2 in equation (1):

Y= 4a? — (av2)?

y = y4a2 — 2a? = /2a2
o' y= a\/i

As y — y = ay/2 the sides of the taken rectangle are equal, we can clearly say that a rectangle with maximum
perimeter which is inscribed inside a circle of radius ‘a’ is a square.

11. Question

The sum of the perimeters of a square and a circle is given. Show that the sum of their areas is least when



the side of the square is equal to the diameter of the circle.
Answer

Given,

» Sum of perimeter of square and circle.
Let us consider,
* ‘X’ be the side of the square.

* ‘r’ be the radius of the circle.

* Let ‘p’ be the sum of perimeters of square and circle.
p=4x + 2nr

Consider the sum of the perimeters of square and circle.
p=4x + 2mnr

4x = p - 2nr

x =T (1)
4

Sum of the area of the circle and square is
A = x2 + nr?

Substituting (1) in the sum of the areas,

class24

en function, we can find it by differentiating it with r and then

For finding the maximum/ minimurof gi\
i@ function f(x) has a maximum/minimum at a point c then f'(c) = 0.

equating it to zero. This is because if

Differentiating the equation (2) with respect to r:

dA dr1

e [1_6 [p? + 4m°r? — 4npr] + Ttrzl
dA 1 d d
e Ll e 2 v e S il 2
T (p*+ 4m°r 4mpr) + dr['rrr]
dA 1

E=1—(0+8‘n2r—41rp)+ 2Tr

Since & (x") = nx™! and £ -
[lncedx(x) nx"~* and — (constant) 0]

dA mr Tp
=™ 3 2 +2nr =0
n? mp
(*2— + 21'[)1' 2 =0
. T—E}E _ 2mp B mp
W T a(m+ 4m) 2(m + 4m)

2



nmp p

T on(n+ 4 2(n+ 4)
p
T 2m+ 9

Now to check if thi itical point will determine the least of the sum of the areas of square and circle
need to check with second differential which needs to be positive.

Consider differentiating the equation (3) with r:

d’A d[m’r mp
drz  dx| 2 4

d°A d/m°r\ d mpy, d
drz'dr(z) (7)) 7

&A= 0+ 2
drz = 2 "

+ 2nr

i i = i Y n—-1
[Since = (constant) = 0 and - (x") = nx ]

_ :FA)
Now, consider the value of (dr= -

2(m+4)

2(m+ 4)
d*A n®
as () =T+
2(mM+4)

Now substituting r =
2(m+ 4

P~ 2“(2(ng 45)

X

4
p(n+ 4)—mp mp+4p—mp 4p
4 x(m+4)  4n+16  4(n+4)
S
n+4

As the side of the square,

R
* T hn+a
- P ]
. _2[2(n+4) )
P
lasr = 2(n~+4]]

Therefore, side of the square, x = 2r = diameter of the circle.

12. Question

Show that the right triangle of maximum area that can be inscribed in a circle is an isosceles triangle.
Answer

Given,



* A right angle triangle is inscribed inside the circle.

* The radius of the circle is given.

Let us consider,
* ‘'r" is the radius of the circle.

* ‘X" and 'y’ be the base and height of the right angle triangle.

« The hypotenuse of the AABC = AB? = AC? + BC?
AB = 2r, AC=vy and BC = x

Hence,

ar? = x2 + y?

y2 = 4r2 - x2

y = \[41-2 g Xz -—— (1)

class24

Now, Area of the AABC is

1

> X base x height
1

A= — XXX
i

Now substituting (1) in the area of the triangle,

1
A = Ex(\/-‘-h‘?— x2)

[Squaring both sides]

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with respect to x:

iz d 1
i T
dx—dx[4x(4r ")]

dZz 1 d d
= —r [(41-2 - x%) = (x*) + x ZE(«HZ - xz)]

dZz 1
1 4[(41' x°)Xx (2x) + x“ (0— 2x)]

i d Y n—-1 ' ' —d = _du _dv
[Since — (x™) = nx®~*! and if u and v are two functions of x, then— (yv)=v —+ u—1



aZ 1

= —4[Br2x— 2x° — 2x°]

42 _1 oo at - Bz 42
5 =z 18r'x— 4x°] = —[2r° — x
% = 2rtx= gt {3J)

To find the critical point, we need to equate equation (3) to zero.

-:—i:: 2r’x—x* =0
Irix=x"
X% 2yt
X= :tﬁ
=12
[as the base of the triangle cannot be negative.]
Now to che 4 1__ _ oint will dete |__1: he maximum area of the triangle, we need to check with

Consider differentiating the equation (3) with x:

d*z d

-d?=a[2r2x— %= |

d?z d d

—— =W 5]

il class24

—s= Pt =Pl == 18

dx*

2
Now, consider the value of (%2_2')
x=ry2

d*Z
(—) =2r2 — 3(1v2)?=2r?2 —6r? = —4r?
dx2
x=ry2
d? _ a3 : ; .
As (Ef)x:r\fz' = —4r° <0, so the function A is maximum at x = r/2.

Now substituting x = r,/2 In equation (1):

y = J4r2- (rv2)?
y=+ar2—2r2 = J2r2 = /2

As y — y = ry/2. the base and height of the triangle are equal, which means that two sides of a right angled
triangle are equal,

Hence the given triangle, which is inscribed in a circle, is an isosceles triangle with sides AC and BC equal.
13. Question

Prove that the perimeter of a right-angled triangle of given hypotenuse is maximum when the triangle is
Isosceles.

Answer

Given,



* A right angle triangle.

* Hypotenuse of the given triangle is given.

C

X

Let us consider,
* ‘'h’ is the hypotenuse of the given triangle.

* ‘X" and 'y’ be the base and height of the right angle triangle.

« The hypotenuse of the AABC = AC? = AB? + BC?
AC=h,AB=xandBC =y

Hence,
h? = x2 + y2
y2=h2—x2

y: th — xz - (1)

Now, perimeter of the AABC Is

class24

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because if the function f(x) has a maximum/mini at a point c then f'(c) = 0.

Differentiating the equation (2) with respect to x:

dP  d
dx ~ dx

h+x+ /h?— x?]

dP d d d
g [E (h) + = (x) + E(th = xz)]

dP_0+1+1( —2X )
dx 2 \Whz — x2

i d ny _ n-
[Since — (x™) = nx"* ]

- SPTRE. N
To find the critical point, we need to equate equation (3) to zero.
dP X
ax vhZ—x2
X
vhz—x2

X =y hZ — x2



[squaring on both sides]

%2 = h2 — x2

h2
xz=-—é-
h?
x=i1?
h
T2

[as the base of the triangle cannot be negative.]

Now to check if this critical point will determine the maximum perimeter of the triangle, we need to check

VILIL SELOUTIU UNTITETETILIGl WIHLT TIEEU Y DE T1EUdLIVE

Consider differentiating the equation (3) with x:

d’p d [1 X ]
dx2 dx VhZz — x2

e S X (=)

dx2 ~ dx dx

hz — xz
N X2 £ (0) - x o (VAZ—x7)
dx? (VhZ— x2).

dZP \/hz — X* (1)_ |

dx2 e —

d?Pp (Vh2 — x2)% + x? h? ]
dx?2 hz — x2 VhZ — x2 (hz — x2) VhZ— x2
d?p h?

3
ax* (h? - x2)2

_ d?p
Now, consider the value of( )x-h

ax? /=B
V2
3
(dz P) h® I h® h? 22
dx2/ n 2 3| hz 3|~ hZ 3 h
S [ (%) H (G (5)3
d?Pp 2
22 . : ; I
As (E)Jﬁ‘—“‘% = = < 0, so the function A is maximum at x = o
Now substituting x = JL';E In equation (1):

2

- - )



y: —
V2 V2

ASy = v = E the base and height of the triangle are equal, which means that two sides of a right angled

triangle are equal,
Hence the given triangle is an isosceles triangle with sides AB and BC equal.
14. Question

The perimeter of a triangle is 8 cm. If one of the sides of the triangle be 3 cm, what will be the other two
sides for maximum area of the triangle?

Answer

Given,

* Perimeter of a triangle is 8 cm.

* One of the sides of the triangle is 3 cm.

* The area of the triangle is maximum.

Let us consider,

* ‘X" and 'y’ be the other two sides of the triangle.
Now, perimeter of the AABC is

8=3+X+Yy

y = 8-3-Xx = 5-x

y =5 - (1)

class?24

Consider the Heron's area o

A= /s(s—a)(s—b)(s—c

Where - a+b+c
2

As perimeter=a + b+ c=8

o S

Now Area of the triangle is given by

A= /8(8—3)(8—x)(8—y)

Now substituting (1) in the area of the triangle,
A=.4(4-3)(4—-x)(4—-(5—-X))
A= J4(4—-x)(x—1)

A= /4(4x—4— x2+x)=/4(5x— x2—4)

A= 4(5x— x2—4)
[squaring on both sides]
Z = A% = 4(5x -x2-4) - (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then

equating it to zero. This is because if the function f(x) has a maximum/minimum at a point ¢ then f'(c) = 0.

Differentiating the equation (2) with respect to x:




=
dx_dx[(x_x )]
dZ

d d d
a-—- P E(SX)— 4& (Xz)— B a (4)

. d -
[Since = (x™) = nx"~* ]

dZ
- 4(5)—4(2x)—- 0

To find the critical point, we need to equate equation (3) to zero.

B i il
ax -
20 - 8x = O
8x = 20

5
il

Now to check if this critical point will determine the maximum area of the triangle, we need to check with

Consider differentiating the equation (3) with x:

:if_;x[zo—ax]
= class24

i _i ny -1
[Since = (x*) = nx* ]

d? _
As (EL'Z)FE = —8 <0, so the function A is maximum at x =
<

~ |

Now substituting x = E in equation (1):

y=5-25
y=2.5
As x =y = 2.5, two sides of the triangle are equal,

Hence the given triangle is an isosceles triangle with two sides equal to 2.5 cm and the third side equal to
3cm.

15. Question

A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of the
window is 10 metres. Find the dimensions of the windows to admit maximum light through it.

Answer

Given,

« Window is in the form of a rectangle which has a semicircle mounted on it.
* Total Perimeter of the window is 10 metres.

* The total area of the window is maximum.



Let us consider,
* The breadth and height of the rectangle be ‘x" and "y’.
* The radius of the semicircle will be half of the base of the rectangle.

Given Perimeter of the window is 10 meters:

10 =(x+2y) + % [Zn (g)]

[as the perimeter of the window will be equal to one side (x) less to the perimeter of rectangle and the
perimeter of the semicircle.]

10 =(x+2y) + (E)

2
From here,
2y =10 — x (“;‘)_ 20—2;_“
7= 20—-2:-1::: e (1)

Now consider the area of the wil

Area of the window = area 0

N . Bredof tI'CIﬂ'S S 2 4

2 2 -
& 1[ 214 20x — 2x? — mx?
=g 4
i nx?% — 2mx? + 40x — 4x°

8
= i [x*(m—2m— 4) + 40x] - (2)

For finding the maximum/ minimum of given function, we can find it by differentiating it with x and then
equating it to zero. This is because If the function f(x) has a maximum/minimum at a poin hen f'(c) = 0.

Differentiating the equation (2) with respect to x:

dA d |1
dx dx |8

[x3(m—2m— 4) + 40x]

k=

1d 1d
— — 2 | — — "
- (x (m—2m 4))+8 = (40x)

. d ny n—
[Smcez(x )=nx""1]

=

1 1
T [2x(—m—4)] + 5(40)



To find the critical point, we need to equate equation (3) to zero.

25

1
= 4[Jf;(--1t—4-)]+ 5 =0

—

Z[x(—ﬂ—4)]+ 5=0

1
Z[X(4+ m)]=5

X (4 +m) = 20

20
C(4+1)

X

Now tcC ack if thi itical poin Il determine the maximum area of the window, we need to check with

Consider differentiating the equation (3) with x:

d’A d 1

= dx’;[x(-—*rr—-4)]+ 5]
d?A d d
= g XM=+ = (5)

; d s
[Since = (x*) = nx*1]

d?A

=4+ 0= | I | 2 q
d’A : C GSSD '

As (F) _ 20 = —(m+ ction A is maximum atx = R

’ a 20 .
Now substituting x = v |
20
20 - (Z4+ T[j)("ﬂ'*i“ 2)
Y= 3
204+ m) —(20)(M+2) 20[4+m—-mM—2] 20 X2
B 4(4+ B 4(4 +m) - 4(4+ 1)
5 X 2 10

T@+m @+

10
(4+m)

Hence the given window with maximum area has breadth, x = (42...0“) and height, y =

16. Question

A square piece of tin of side 12 cm is to be made into a box without a lid by cutting a square from each
corner and folding up the flaps to form the sides. What should be the side of the square to be cut off so that
the volume of the box is maximum? Also, find this maximum volume.

Answer
Given,
» Side of the square piece is 12 cms.

* the volume of the formed box is maximum.



