30. Find the dimensions of the rectangle of perimeter 36 cm which will sweep out
a volume as large as possible, when revolved about one of its sides. Also find
the maximum volume.

Sol. Let breadth and length of the rectangle be x T
and y, respectively. y
It is given that the perimeter of the rectangle
= 36 cm = l
= 2x+2y =136 -
=> x+ty=18
=5 y=18~-x
Let the rectangle is being revolved about its length y.

Then, volume of resultant cylinder,
B=mly
= y= :u’ua x) = a(18x* - x7)

vy

dv

s - = x(36x - 3x%)
dv
—=0
dx
= 36x = 3x°
= x=12 (asx#0)
Atso L2 = 7(36 - 6x)
d*v
= — = mM36-72)=-36mr<0
dx x=|2
~. For x = 12, volume of the resultant cylinder is the maximum.
Sy=18-12=6

So the dimensions of rectangle are 12 ¢cm and 6 cm, respectively.
. Maximum volume of resultant cylinder,
V= a[l8 (12 - (12)°]
= m12%(18 - 12)
= 864r cm’



