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THE OPEN UNIVERSITY OF SRI LANKA
B.Sc. DEGREE PROGRAMME - LEVEL 03
FINAL EXAMINATION - 2006/2007

GENERAL AND THERMAL PHYSICS — PHU 1141/PHE 3141
TIME ALLOWED: TWO (02) HOURS

DATE : 25" November 2006 TIME:9.30 a.m. — 11.30 a.m.

Instructions to Candidates:- This question paper consists of two parts — Part A and

Part B. Each part consists of three questions. You are required to answer four
questions in all selecting not more than two questions from each part

Assume g = 10NKg™ unless otherwnse stated

01. a)

b)

d)

PART — A

What is meant by an error in a numerical analysis? Explam absolute error
and percentage error of a mimerical analyms‘?

While finding the coefficient of viscosity using the equation
4 .

7pr
810
The error in measuring the radius of a sphere is 2%. Then what is the

which quantity must be measured more accurately? Why?

T]:

- error made calculating the volume of the sphere?

The period of oscillation of 'a"'s.ifnple pendulum is T=2x,/{/g . The value
of 1 is about 100cm and is known to 1mm in accuracy. The period of

osciilation is about 2 seconds. The time for 100 oscillations is measured

with a wrist watch of 1 second resolition. What is the accuracy in the
measurement of g?
JEbZ

c?
The error in measurement of a,b and ¢ are 2%, 1% and 3% respectively.
What is the percentage errorin the quantity x?

A physical quantity x is related to three observables a,b,c as x =

The electrical resistance R of a wire of length / and radius of circular cross
sectionr is given by the well known formula R=' p d 5, where p is the

resistivity of the material of the wire. When the wire is stretched from
length Ito /+dI the electrical resistance is observed to increase from R
to R+dR. Itis given that the Poisson’s ration is given by;

1.1dR
b =— (=551, |
2 Rde
What dubious assumption involves in the denvatlon of fhis formula.

Complete formula for v should be derived.
I




a)

b}

Discuss the effect of depth below the surface of earth on the value of

acceleration due to gravity (g).

Assuming the earth to be a sphere of uniform mass density, how much
would a body weigh half way down to the centre of the earth if it weighed
250N on the surface of the earth. - * ¢ w0 o o

Actually, the density of earth is ot uniform. Its inner layers being much
denser than the outer layers, therefore, for some distance, g increases as
we descend from the surface. '

It is observed that the 'ac.celerat.ibn g due to gravity is greater down a mine
than on the surface. Show that this result can be explained if the earth’s

_density increases sufficiently rapidly with the depth: -

Derive a precise condition for the above.

03.

b)

Derive an expression for the .g'favitaﬁdn'al potenﬁ'al" at a point (i) inside
(ii)on the surface and (iii) outside a solid sphere.

A rocket is launched from earth (man m,, radius R.) with velocity v,, and
reaches radial distance r=6R,, with velocity v=%% .

Use principle of conservation of energy to €Xpress Vo in terms of M. and

What is the maximum height the rocket could reach if launched vertically.

04.

PART —-B

State and prove the theorem of paraliei axes as appﬁed to moment of
inertia, :

Derive the formula for the moment of inertia of a solid sphere (i) about a
diameter and (i) about its tangent. - :

For a body carrying out a rolling motion show that the combined effects of

translation of the centre of mass and rotation about an axis through the
centre of mass are equivalent to a pure rotation with the same angular
speed about an axis through the point of contact of the rolling body.




d)

i) Whatis the kinetic eﬁergy at the bottom?

A small solid sphere, radius r, rolls without slipping on the inside of-a
large vertical hemisphere of radius R. It starts /ﬁ'om the top of the
hemisphere af rest. If the small sphere has a mss m, :

i) What fraction "of this kinetic energy is translational and what
fraction is rotational? ‘

What normal force does it exert on the hemisphere when it reaches
the bottom?

05..

b)

d)

Distinguish between an isothermal and an adiabatic change.

Prove that PVY-"—'coﬁstant for an adiabatic change in a perfect gas. The
symbols have their usual meanings.

Prove that the work done by an ideal gas is expanding adiabatically from
the initial state (P, V;,T)) to the final state (P, V¢, Ty) is given by:-

W=-(—1—6 (P;V; — Py, Vy) where the symbols have their usual meanings.
Y- . .

06.

b)

.entrance A

pOSsesses.

Derive expressions for the different types of energy a flowing liquid

State Bernoulli’s theorem. Is the theorem applicable for a real liquid
flow?

Venturi Meter

ALt

Manometer

- - B S e P e

A venturimeter is used to measure the flow speed of fluid in a pipe. The
meter is connected between two sections of the pipe (see Figure above: the
cross sectional area A of the entrance and exit of the meter matches the
pipes cross sectional area. Between the entrance and exit, the fluid flow
from the pipe with speed v and then through a narrow “throat” of cross
sectional area a with speed V. A manometer connects the wider pipe of
the meter to narrow pipe. The change in the fluid’s speed is accompanied

3



by a change Ap in the fluid’s pressure, which causes a difference in hei ghth of the
fluid levels in the two arms of the manometer. .

1. By applying Bernoulh s equation and the equation of contmulty to
points 1 and 2 as-shown in the figure, show that:-

v= iﬂq— where p isthe densuty of the ﬂmd
p(4* —a*)
i. Suppose that the fluid is water. Let the diameter of cross Vsectiorial

areas are IOGm in the pipe and 5c:rn in the throat, and the pressure’
is 8.0 Nm? in the pipe and 6.0 Nm in the throat. What is the rate
of water flow in cubic metres per second?

Density of water = 10°Kgm™

- Copyrights reserved -
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