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Bachelor of Science (B.Sc.) Semester—I| (C.B.S)) Examination
PHYSICS (Properties of Matter and Mechanics)
Compulsory Paper—1
Time : Three Hourg [Maximum Marks : 50
Note :— (1) ALL questions are compulsory.
(2) Draw neat diagrams wherever necessary.
Given : g = 9.8 m/s?

dengty of water = 10° kg/n®.

EITHER
1. (A) Whatisangleof twis and angle of shear ? Obtain an expresson for torque required to twigt a cylinder
a its free end. 5
(B) () For homogeneous isotropic medium, show that Y = 3K(1 — 2) where symbols have their usud
meaning. 3
() What force is required to dretch a sted wire of cross-section of 0.5 cn? to double its length ?
(Given : Y = 2x10* N/rr) , 2

OR

(C) Destribe how the modulus of rigidity of the materid of a wire can be determined by using torsond
pendulum. 2>
(D) What is externd bending moment ? Obtain an expression for externd bending moment of a beam fixed
a one end and loaded a the other. 2%

(E) A ged rod of length 50 cm, width 1cm and thickness 0.5 cm is bent in the form of an arc of radius
of curvature 2.0 m. Cdculate the internd bending moment if Y oung's modulus of the materid of the rod

is 2x10* N/n?. 2%

(F) Define dadidty. Explan grgphicdly, the behaviour of a wire under increesing load. 2%
EITHER

2. (A) Wha istermind veocity ? Explain. State and prove Stoke's law of viscogty. How can it be used to

determine the termind veocity of a body in a visoous fluid ? 5

(B) () What is Newton's law of visoous force ? Obtain an expresson for coefficient of viscogty. State

its units and dimensons. 3

() Waer flows through a horizontal capillary tube of 1 mm internd diameter of length 70 cm under
pressure of a column of water 30 cm in height. Find the rate of flow of water through capillary
tube. (Given : h = 10° Ngn?) 2
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OR

(C) Deduce an expresson for the veodity of a liquid flowing through a uniform capillary tube of drcular
Cross-section. 2%

(D) Stae Bernoulli’s theorem. Explain the lifting of an aeroplane. 2%

(E) Eight drops of water of the same Sze are fdling through ar with termind velodity of 10 nvsec. If the
eight drops combine to form a sngle drop, what will be the new termind velocity ? 2>

(F) What isvisoogty of liquid ? How critical veocity of liquid makes a difference of sreamline and turbulent
flow ? 2%

EITHER

3. (A) Obtan equations for components of velocity and accderation in spherical coordinate system. 5
(B) () What is surface energy ? Show that the surface tenson of aliquid is equd to its surface energy

per unit area 3

(i) Cdculate the height to which aliguid will rise in a capillary tube of radius 0.2 mm when surfece

tenson of liquid is 20x10-3 N/m and dengity 800 kg/n®. (Given : Angle of contact = Q) 2

OR

(C) Explan the Quincke's method for determingtion of surface tenson of a liquid. 2%

(D) Obtan an expressons for the radid and transverse  components of velocity and accderation of a
partide moving dong a curve in a plane 2>

(E) What are inatid and non-inertid frames of reference ? Give its examples. 2>

(F) A point is moving in a plane has co-ordinates x = 3, y = 4 and has components of
speed x=5m/sec, ¥ = 8 m/sec & some instant of time. Find the components of speed in
polar co-ordinates r, ‘¢ aong directions ? andq. 2Ys

EITHER

4. (A) Define centre of mass. Obtain the equation of moation of centre of mass. Show that when no externd
force acts on a body the accderation of centre of mass is zero and its velodity is condant. 5

(B) () Derivean expressonfor moment of inertiaof solid cylinder about an axis passng through its centre

and perpendicular to its axis. 3

(i) Cdculateradiusof gyration of solid cylinder at mass 20 kg and radius 40 cm about an axis passing

through its centre dong its length. 2

OR

(C) Didinguish between dadtic callison and indadtic collison. 2%

(D) A rocket of mass 6000 kg is projected verticdly. If the exhaust gases escgpe out with veocity
500 m/sec, find the rate of consumption of fud to overcome the weight of the rocket. 2%

(E) What is moment of inertia ? Stae its unit. Explain the physca sgnificance of moment of inetia 2%

(F) Sae and prove the law of conservation of energy. 2>
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5. Attemptany TEN questions .—
(i) State Hooke's law.
(i) Draw alabdled diagram of Maxwel’s needle.

(i) Cdculatethe Poisson'sratio of amaterid having Young' s Modulus 7.25 x 10%° N/n? and bulk modulus
11x10*°N/rre.

(iv) State the limitations of Poisauille€'s equation.

(v) Sate the eguation of continuity.

(vi) Cdculate the Reynold's number from the given dda :
Radius of capillary tube = 0.5 x102 m.
Coefficient of viscosty of water = 10° Ng/n?.
Densty of water = 10° kg/n.
Critica velocity = 20102 m/sec.

(vii) State the characterigtics of angle of contact.

(viil) What is the difference of pressure between the ingde and outsde of a sphericd drop of water of radius
1 mm ? (Given : Surface tendon of water = 73 x 102 N/m)

(iX) Wha are the limitations of Newton's laws of motion ?

(X) State the laws of pardld and perpendicular axes.

(xi) Define principd moments.

(xii) Define liner momentum of a partide 1x10=10
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