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'-'_Fir's:t _Semest.er B.Sc. 'Degi‘_ee Examinatiqn, November 20-1.9
First Degree Prbgramme under CBCSS
| Complementary Course for Chemistry s
PY 1131 2 ROTATIONAL DYNAMICS AND PROPERTIES OF MATTER
(2018 Admission Onwards)
Time :V 3 Hours - . . I - .' o 7‘ MaXQ Marks : 80
SECTION ~ A |
A Answen;_ all qu‘es.tions‘in one or two sentences. Eac;h .questinn carries 1 ma.rk‘.
1 Define nmome‘nt of inertia in tefms of torq'ue |
2. The- moment of inertia of a thin umform rod about an axas passmg through- the
centre of mass and perpendwuiar to its length is MI/12. What is its moment of
inertia about an axis passing through ane end of the rod and perpend!cular toits
iength’? ldentlfy the theorem :nvolved
3. Can we ConSJder qua_rtz as a pl.erfectly. plastic bod‘y? .Ex:pIain.l
" 4, Wnat are the two types of no'rmél stres_s?Wh'ellt is-its main'feat‘ure? |
5, What are the functions ch Ostw'a.ld"s viscometer?
6. Wnte the.unlt of surface tensron baéed on d|men310nal'analy5|s

7. What is the pr|nC|pIe of Jaegers method’?

8. Why does a periodic motion be called harmonidmotion?
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10.

11,
‘12

13

14.

15,
186.

7.
- . of aliguid.

18.
19.
20.
21,

22.

 What is zero point energy?

What is meant by energy flux of a progressive wave? .

_ (10 x 1 = 10 Marks)
SECTION -B ; : '

Answer any eight questions, not exceed one paragraph
Each question carries 2 marks.

Compare the moment of inertia of solid circular disc wrth that of a wheel, having
the same mass and the same external radius. '

How do you calculate the kinetic energy of a rolling.body wrth mrcular symmetry A

‘wheh it rolls over a plane surface? -

Explain the significance‘ of | section girders.

You have given two cylinders of same length, mass and material. One is hollow
and the other is solid. Which one olit of these would you prefer to make a shaft?

_ Explaln

List the Ilmrtat:ons of Porseunle S formula
How do you Compare fnc’uon and Vtscosrry’?

Explain the essentral requrrements necessary for measunng the surface tensron |

Distinguish between streamline flow and turbulent flow.
What are the properties of progressive waves?
Does a diatomic molecule represent a two body harmonic oscillator? Explain.

Draw the potenﬂal ‘energy curve and energy Ievel dlagram of a diatomic
molecuie ‘

Deflne a wave motion. Give its one dimensional dlﬁerentlal equatlon

(8 x 2=16 Marks)
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23.

24.

- 25,

26.

27

28.

- 20.

SECTION - C

Answer any six questions. Each question carries 4 marks.

A circular disc of diameter 20cm and mass 1009 is rotatlng at the rate of 10
revolutions per second about an axis at right angles'to its plane and passing
through its centre. Find the work that must be done to lncrease the rate of
revolut:on to twice the present rate. ' '

Find the moment of inertia of a sol:d iron sphere of dlameter 200m and relatlve
densﬂy 7.8 about its diameter and tangent

A ere of 2mm diameter and 1 m length is twisted through 9°, Where does the
sheanng stress be maximum? Find the maximum angle of shear. If the modulus
of rlgldlty is SGPa what is the torsional couple’? '

A cant||ever of length 1 m and uniform cross section shows a depression of lcm
at the loaded end. Calculate the depression at a distance 50om from the fixed
end. |

A liquid is flowinig through a 20cm long tube of 0.5mm internal diameter due to a
pressure of 10cm of mercury. Calculate the volume of the liquid flowing in one
minute and the velomty of the liquid on the axis of the caplllary Coefficient of‘,
viscosity of liquid 0. 85m Nsm= '

Find the force required fo separate two thln circular glass plates of dlameter 2cm,
which have a thin layer of water of thlckness 1 4min between them. Given the

surface tenS|on of water 72m N/m.

A particle of 1 g mass moves along the y-axia and is attracted towards origin by a
force 4y. If the particle is initially at rest aty =8 cm, find the d|fferent|al equatlon N

- of motlon amplitude, pertod and frequency of wbratlon
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30.

31.

32.
33.

34.

35.

If the transition from one energy Ievel to an adjacent one involves an energy

change of 0.5eV in the case of hydrogen, calculate’ the energy involved. in a

similar transition in the case of HCI.

If in air a plane wave of frequency 512Hz and amplitude 1 #m is produced,

“calculate the radiated energy per unit volume and the energy current Velocity of

sound = 340m/s and the density of air = 1. 3kgm
o ‘ (6 x 4 = 24 Marks)

~ SECTION-D
Answer any twofquest'ions. Each question carries 15 marks.

Wrth necessary theory grve the detasis of the experrment to determlne moment of
inertia of a flywheel

Describe the theory of the bendmg of beams and derrve the expressron for.

'bendlng moment and flexural rigidity.

How do conclude the resultant force of surface tension on quuid surface from its

shape? Obtain the expression for the drfference of pressure across a curved
Iqu|d surface. : :

D[scuss the theory of a compound pendufum and derive the equation of the -

period of oscillations. Hence explain the method of ﬂndmg the acceleratlon dueto .-
gravrty ata place using asymmetrrc cornpound bar pendulum. '

(2 x 15 = 30 Marks)
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