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;- First Semgster B.Sc. Degree Examination, February 2018
i | First Degree Programme Under CBCSS

} ‘Complementary Course for Physics and Geology
i (2013 - 2016 Admissions)

CH 1131.1/CH 1131.2 : PRINCIPLES OF CHEMISTRY

Tlme : 3 Hours Max. Marks : 80

SECTION - A
f Answer all questions. Each question carries 1 mark.
| 1. What is an orbital ?
B 2. Hoﬁv many electrons can enter into 3d orbitals ?
3. State Pauli’s exclusion principle.
4. What is the geometrical shape of PCl; molecule ?
. 5. Explain the term ‘closed system’ in chemical thermodynamics.
| 6. Explain the term enthalpy.
7. What is meant by hybridization of atomic orbitals ?
8. Explain the térm heat of vaporization.
9. Which ié more polar HCI or HF and why ? |

~10. State the first law of thermodynamics.

P.T.O.
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Answer any eight questions. Each
11.
12.
13.
14.
15.
16.
1.
18.
19,
20.
21,

22,

SECTION - B

question carries 2 marks.

What are degenerate orbitals ?

What is bond energy ?

Explain the reason for the polarity of bonds.

Define the term internal energy.

Hydrogen sulphide is a gas at room temperature but water is a liquid, why ?
Define bond order.

What are sigma and pi bonds ? Distinguish between them.

Distinguish between isothermal and adiabatic processes.

What is Lattice energy ?

Define dipole moment.

Write the hybrid state carbon atoms in acetylene.

What is a nodal plane ?

SECTION - C

Answer any 6 questions. Each question carries 4 marks

23. Explain the bond angle in ammonia on the basis of VSEPR theory

24. Write a note on Schrodinger wave equation

25. Explain Born Haber Cycle.

26. Sfate and explain Hund's N
rule of maximu ipli
M multiplicity.
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27. Write a note on hydrogen bonding.
.'.28.- Differentiate between bonding and antibonding molecular orbitals.
- 29. Define Cp and Cv. State their relation.

30. What is meant by entropy ? Explain its physical significance.

31. Discuss briefly the Bohr model of the atom. What are its limitations ?

SECTION-D
Answer any two questions. Each question carries 15 marks.

32. What are quantum numbers ? Explain the‘significan_ce of various types of
quantum numbers.

33. Sketch the molecular orbital diagram of O, molecule. Calculate the bond order
and explain the magnetic behaviour. '

34. a) State and explain Hess’s law of heat summation.
b) What is the difference between heat of formation and heat of reaction ?

35. a) Discuss briefly the Kirchhoff equation.

b) Derive the expression AG = AH-TAS and discuss the significance of the
terms involved.
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SECTION-A
Answer all questions in one ortwo sentences. Each question carries one mark.

1. Whatis torque ?
2. Define moment of inertia.
3. Define law of conservation of angular momentum.
4. Write the equation for a damped harmonic oscillator.
5. Define frequency of a wave.
6. Define stress and strain. .
7. Give the relation between Young’s Modulus, Bulk Modulus and Poisson ratio.
8. Define viscosity.
9. What is meant by capillary action ?
10. Define torsional rigidity. o (10x1=10 Marks)
SECTION-B

Answer any eight questions, not exceeding a paragraph. Each question carries
two marks.

11. State and explain perpendicular axes theorem.
12. What is centripetal force ? Write and explain its equation.
13. Derive the equation for total energy in a simple harmonic wave.

P.T.O.
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14.
15.
16.
17.
18.
19.

20.
" 21,
22,

Answer any six questions. Each question carries four marks.
23.

24.

25.

26.

27.

28.

29,

-
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Simple harmonic motion is equivalent to circular motion. Justify.

Obtain the equation for period of a simple pendulum. 30
Explain the term rigidity modulus. What is its Sl unit ? |
What is more elastic, steel or rubber ? Why ? &
Explain the variation of viscosity with temperature for fluids.

Obtain the moment of inertia of a uniform circular ring about an axis passing
through its centre.
What is a cantilever ? What is its use ?

Obtain the expression for the kinetic energy of a rotating body. §3'

Water wets glass, but mercury does not, why ? Also explain angle of contact. |
(8x2=16 Mari
3

SECTION-C

(%]

The radius of gyration of a uniform disc about a line perpendicular to the disc is
equal to its radius. Find the distance of the line from the centre. |

The rotor of a motor has a moment of inertia 15 kgmg. Calculate the torque '.
required to increase its speed of rotation from 320 rpm to 600 rpm in 4 seconds.

A solid cylinder of mass 20 kg rotates about its axis with angular speed of 100 s,
the radius of the cylinder is 0.25 m. What is the KE associated with the rotation |
of the cylinder ?

Obtain the values of (a) frequency, (b) time period, (c) propagation constant and |
(d) angular frequency for light waves of wavelength 500 nm travelling in free
space. -

What stress would cause‘a wire to increase in length by 0.1%, if th_e Yogng’s
Modulus of the wire is 12 x 10'© Nm2 ? Calculate the force required, if the
dia’meter of the wire is 0.56 mm.

What is the pressure inside an air bubble of radius 3.6 mm at a depth of 40min
a lake ? The surface tension of water is 0.72 Nm=2. |

An oil drop of density 800 g/m3 and radius, 0.1 mm falls through air m_:it_h:: |
terminal velocity 0.968 m/s. Neglecting up thrust of air, calculate the coefficie |
of viscosity of air. :
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r: The total energy of a simple harmonic oscillator is 8 J. What will be its energy if
| its amplitude is doubled keeping other quantities the same.

. A simple pendulum is set up in a lift. When the lift is moving up with an acceleration

8.2 m/s?, the period is T/3 seconds. What will be the period when moves down
with an acceleration 1.8 m/s? ? (6x4=24 Marks)

SECTION-D

Answer any two questions. Each question carries fifteen marks.

| 32. Whatis a fly wheel ? Derive an expression for finding the moment of inertia and
rigidity modulus of a fly wheel.

O

- 33. Derive the expression for acceleration due to gravity usnng a compound pendulum.

-ﬂi 34. Derive the equation for energy density of a plane progressive wave and show
g that it is completely independent of space and time. Also write the expression for
intensity of a wave.

35. Define surface tension. Derive an expression for capillary rise. (2x15=30 Marks)




