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(1.3um)
The action of forces on each part of rod is shown in figure
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We know that the extension due to external force F is given by e = <2

_ (60x10%)x1.5

-7
e =45x10"'m
1x2x10M
(70x10%)x1 = (50x10%)x 2 -
1x2x10 1x2x10
The total extension e =e g +€gc +€cp
=4.5x10"7 +3.5x1077 +5.0x107" =13x10"'m =1.3um

FL
nabyY

Consider an element of length dx at a distance x as shown.

b-a b-a
r=a-+ X = dr= dx
A . . . Fdx v b
Elongation in the length dx is given by d(Al) = > o
nreY ‘} R
. Fdx Zx |
Total elongation Al :I > dx
nreY
b b
Al J- FLdr FL J' 1 FL 1 FL
= = —dr = — =
w?Y(-a) nY(b-a)dr? nY(b-a)| rl, mabY
a
(a=2x10"2/°C, Y =1.105x10* N/m?)
Al =laAO 4+30 cm—p»<4+——70 cm—m»
Al = Al + Al e |
(1.91x1073)=0.3x1.7x10° x100 + o x 0.7 x100 1 2
Solving this equation, we get, o = 2x107°/°C | 1 | 2 |
Compressive force will be same in both rods
i.e. Fi=F,
Al Al Y. Y
or Y % 1 xA =Y, x 2 |xA or Yy xay xAB =Y, xa, xAQ YZ:M:GCU—CU
I I, oy Oy

(1.7 x107°)1.3x10Y)
(2.0x107°)

-1.105x10* N/m?2
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The concrete and iron sections are subjected to the same strain. If o, and o; denotes compressive

Cc
stresses, A. and A; cross-section area and Y, and Y; Young’'s modulus respectively.

O¢c _ S
Yo Y,
Let x fraction of load F be shared by concrete; then we have
XF  F-xF ALY,
= or X=—"
A, YiA AYi +AY.

1
A =—A,We et
20 ¢ g

1
On substituting Y, :EY

. ALY, 2
3

1
5o Ac X10Yg + A

h
163. [P =Py +B ln[l— pos ]]

In a static fluid, the pressure variation is given by
dp

— == A (
P (i)
The bulk modulus is defined as
dp .
B=-V— ... (i)
av
Consider a sample of the fluid having mass M, then its volume
M M
V=— = dv :——de ... (iii)
P p
From Egs. (i), (ii) and (iii)
Bd p d h 1 1 h
P pop= BJO g P B
BdV dp P p dp p
Now, dP--—-B=L = J' ap =[ =2 = P-Py=BInt- )
\% p Po PO P Po
h h h
From Eq. (iv) 1_p_0:% Inizln 1—% = P=Po+BlIn 1—%
p B Po B B

164 P a-2v
: 7(— )

m
When the rod is not compressed, its density is p; :V— where V, = nr
1

2.

m
The density of compressed rod is p, = V_ where
2

V, = (r + Ar)?(1 — Al)
The change in density of rod is
1 1 J_ mAV

Ap:pz—plzm[_—_ =
V2 Vl V2V1
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As the compression in a solid is negligibly small, we can safely assume V,V; =V12.

. . . Ap AV
Hence the relative change in density, — =—.
p vV
Al 2Ar
Now AV =nr?l —n(r + Ar)?(I — Al) = nr 2l (I———]
r
Al Ar/r
=V;—(@-2v) as v =
| Al /1
Ap AV Al
Hence —=—=—(1-2v)
pp Vi |
Al P Ap P
From Hooke’s law, we have — =— So —=—00-2v)
I Y pp Y
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