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Question # 1
Let x and 30- x betwo positive integersand P denotes product integers then
P = x(30- x)
= 30x- x?
Diff. w.r.t. x
aP _ .
o 30- 2X ....... )
Again diff. w.r.t x
d’P .
= -2 ... I
dx? (D
For critical points, put % =0

P 30-2x=0 P -2x=-30 P x=15
Putting value of x in (ii)
d’P
dx’ x=2
P P ismaximumat x=15
Other +tiveinteger = 30- x = 30-15 = 15
Hence 15 and 15 are the required positive numbers.

=-2<0

Question # 2
Let x bethe part of 20 then other is 20- x.
Let Sdenotes sum of squares then

S = x2+(20- x)*
X2 +400- 40x+ x>
2x% - 40x + 400

Diff. w.r.t x

ds _ .
I 4x- 40 ...... 1)

Again diff. w.r.t x
d’s .

=4 ... I

o (if)

For stationary points put % =0

P 4x-40=0 P 4x=40 P x=10
Putting value of x in (ii)
Sl = 4 50
dx x=10
P Sisminimumat x=10
Other integer = 20- x = 20-10 = 10
Hence 10, 10 are the two partsof 20.

Question # 3
Let x and 12- x betwo +tiveintegersand P denotes product of one with square of the other then
P = x(12- x)2
b P = x(144- 24x+x°)
= X3 - 24x* +144x
Diff. w.r.t x

P _ L2 ;
x 3x°- 48x+144 ....... )

Again diff. w.r.t x
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d?pP
= 6X-48 ....... i
dx? (i)
For critical points put % =0

3x°- 48x+144 = 0
P x*-16x+48 =0 b x*-4x-12x+48 =0
b x(x-4)-12(x-4) =0 P (x-4)(x-12) =0
P x=4 or x=12
We can not take x =12 assum of integersis 12. So put x=4 in (ii)
d’P
dx?

= 6(4)- 48
x=4

=24-48 = -24 <0
P P ismaximumat x=4.
So the other integer = 12- 4 = 8
Hence 4, 8 are the required integers.

Question # 4
Let the remaining sides of the trianglesare x and y
Perimeter = 16
P 6+x+y = 16
P x+y =16-10 P x+y =6 P y=10-X ........ ()

Now suppose A denotesthe square of the area of triangle then
A = s(s- a)(s- b)(s- c)
atb+c_6+x+y
2 2
_6+x+10- X

2
_16

Where s=

from (i)

> = 8
So A = 8(8- 6)(8- x)(8- y)
8(2)(8- x)(8-10+x) = 16(8- x)(-2+X)
= 16(- 16+ 2x+8x- X°)
b A =16(-16+10x- X
Diff. w.r.t x

Again diff. w.r.t x

d2A
= 16(-2) = - 32
dXZ 6( ) 3

For critical points put ?j—ﬁ‘ =0

16(10-2x) = 0 b (10-2x) =0 b -2x =-10 b x=5

Putting value of x in (ii)

d’A

dx’ x=5
P Aismaximumat x=5
Putting value of x in (i)

y =10-5 =5

Hence length of remaining sides of triangles are 5cm and 5cm.

= -32 <0

Question # 5
Let x and y bethe length and breadth of rectangle, then
Area= A = Xy ........ )
Perimeter = 60 y
P x+x+y+y = 60 b 2x+2y = 60
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P x+y = 30 P y = 30-Xx....... (iD)
Putting in (i)

A = x(30-x) P A= 30x-x
Diff. w.r.t x

dA _

o 30- 2X .ioinnnnen. (iii)
Again diff. w.r.t x

d?A -

= -2 i (IV

e (iv)

For critical points put ?j—ﬁ:O

30-2x =0 b -2x=-30 b x=15
Putting value of x in (iv)
d’A
X |y
P Aismaximumat x=15
Putting value of x in (ii)
y = 30-15 = 15
Hence dimension of rectangle is 15cm, 15cm.

=-2<0

Question # 6
Let x and y be the length and breadth of the rectangle then

Area = xy
P 36=x P y=3_...0
Now perimeter = 2x+2y

b P 2x+2(3%) X

2(x+36x"1)

Diff. P w.rt x

Again diff. w.r.t x
d*p _ 2(0- 36(-2x‘3)) = 2(72x'3) = ==

dx?
For critical points put dP_ 0

dx
2(1- 36x?)=0 b 1-%-0 p 1= b =3 b x=416
X X

Since length can not be negative therefore x =6
Putting value of x in (ii)

d’P _ 144

ax? =B (6)3
Hence P isminimumat x=6.
Putting ineg. (i)

36
y = F = 6

Hence 6cm and 6¢cm are the lengths of the sides of the rectangle.

>0

Question # 7 e
Let x bethe lengths of the sides of the base and y be the height of the box.

Then Volume = xxxxy

b 4=xy b y=-— .. 0)

Suppose S denotes the surface area of the box, then
S = x*+4xy
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b S = x2+4x§ei29 b S = x*+16x*

X @
Diff. S w.r.t x
% = 2x-16X° ........... (i)
Again diff. w.r.t x
d’s _
o 2-16( ) 2+— ............. (i)
For critical points, put %-O
3
2x-16x7=0 b 2x-L =0 p X B _,
X2 X
P 2x°-16=0 b 2x°=16 P xX*=8 b x=2
Putting in (ii)
2
sz ~ o4 323 >0
ez (2)
P S ismin.when x=2
Putting value of x in (i)
y = 4 =
(2
Hence 2dm, 2dm and 1dm is the dimension of the box.
Question # 8 Do yourself as question # 5.
Question # 9
Let y bethe height of the open tank.
Then Volume = xxxxy
P V = x% P y = 12 ........... (i)
X
If S denotesthe surface area the open tank, then
S = x*+4xy y
= X +4xaé/Q b S = xX*+4w!
&2 o
Diff. w.rt x X
ds _ i 2
o 2X- X © L (i)
Again diff. w.r.t x
d’s
pve = ( ) 2+— ............. (i)
For critical points, put %zo
3
x-ax2=0 b %N -g p ZWN g p 2@-av =0
X X
1
P 2= b X=2 P x= ()3
Putting in (ii)
2
d_ZS l:2+—8v 3:2% 2+4=6> 0
dx x=(2v)? ((2\/)%)

L 1 X
P S isminimumwhen x:(2\/)3 iee X*=2/ b V =5
Putting in (i)

3

Hence height of the open tank is g :




Question # 10
Let 2X & Y be dimension of rectangle.

Then from figure, using Pythagoras theorem
X2+y2:82 p y2:64_ X2
Now Area of the rectangle is given by
A = 2xxy
Squaring both sides
A = 4x%y°
= 4x2(64- x2)
= 256x° - 4x*

Now suppose f = A? = 256x?%- 4x*
Diff. w.r.t X

af 3
W 512x- 16x° ........... (iii)

Again diff. w.r.t X
d?f

dx?

= 512- 48x?

df
For critical points, put ax =0

b 512x-16x° =0

b 16x(32- x2) =0
b 16x=0 o 32-x*=0
b x=0 o x*=32
b x=+4J2
Since X can not be zero or - ive, therefore
X = 4\/5
Putting in (iV)
2 2
at = 512- 48(4/2)
dx x=4/2
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= 512- 48(32) = 512- 1536 =-1024 < 0

P Areaismax. for X = 4\/§

2(a2)

Hencelength = 2X =

Breadth= y = ,/64- (4\@)2 =64-32 =32 =42

Hence dimension is 8\/5 cm and 4\/5 cm.

Question # 11
Let P(X, y) be point and let A(3,- 1)

Then d = | AP| = \J(x- 3)*+(y +1)°

b d? = (x-3)*+(y+1)’
= (x- 3)° +( 2-1+1)2
b d? = (x-3)"+x*
Le f =d? =(x-3)"+x*

Diff. w.rt X

o y=x- 1 (given)
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% = 2(x- 3)+4x° oo (i)
Again diff. w.r.t X

d?f _ ) y

W = 2+12x° ......... (i)

. . df
For stationary points, put ax =0

2(x-3)+4x* =0
b 2x-6+4x* =0
b 4x*+2x-6=0

b 2xX3+x-3=0 _ingby 2
By synthetic division

b x=1 or 2x2+2x+3 =0

3 -2+ J4- 42)(3)
P X 7
_-2%+4-20

4

Thisis complex and not acceptable.
Now put X =1 in (ii)

d?f _ )
— =2+12(1)° =14>0
dx x=1

P dismaximumat Xx=1.

y=17-1=0
(1,0) isthe required point.

Question # 12
Doyourself asQ# 11
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