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o\é Exﬁmple 2. Prove that the iiepth of C.P of parallelogram whose two sides are horizontal
and at depths h and k below the free surface of a liquid whose density varies as depth below the
3 (h3 +h%k +hk* +k°

surface is —
iface s nZ+hk + k2

Sol. Let ABCD be a parallelogram whose two sides ABand DC are horizontal and
be at depth / and k respectively below the free surface of the liquid. Let us divide the
parallelogram into elementary strips parallel to the free surface. Considering an
elementary strip PQ of width dx at a depthx below the free surface.

Letp be the density of liquid at the level of the strip PQ then from the questionp o< x.

Le.p =ax where a is a constant.

<. The thrust on the elementary strip PQ is given by

dT = area X pressure at its C.G
=l.dx X pgx where AB=DC =1

= Ldx .ax.gx =algx®.dx
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Depth of C.Pis given by

!
I

_ 3[
X =—
4

| 3

3—k4 _h4

Z_k3-h3]

k3 +k% +kh? +h®
k? +kh +h? ]




a_o\" Example 31. A semi-ellipse bounded by its minor axis is just immersed in a liquid, the
density of which varies as the depth ; if the minor axis be in the surface, find the eccentricity

in order that the focus may be the centre of pressure. [An e= TSSZ_]
N T

[TMBU-02H]

Sol. Referred to major and minor X’
axes as axes of reference, the equation :
of the ellipse is

2

2
y _
+-b—2-—1.

&Nl =

Now consider an elementary strip
of breadth 5x at a depth x below the
free surface, then

p=Ax, (area of strip) = 2ydx.
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. pressure on the elementary strip
=pgx.2y Ox = Agx 2 2ydx.
By symmetry, C.P. lies the axis of x. ..y =0

[x.Agx2.2y dx
0

and F=l
_[?»gxz.Zy dx
0

xsmdx

X2 (a2 —x2) dx

n/2
I sin’0 cos? 9d0dx
-0
a
I sin%0cos?0 do
0
3
157
‘But C.P. coincides with the focus, so
32a
ae = —
15¢
32
= —2X 1
= ¢ 15¢

9

ltrom (1) y = i~

(where x = asin6)

(by using gamma function)




