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PART-Il

Time: 2 Hours 40 Minutes .
Marks: 40

SECTION-B

NOTE: Attempt any ten of the following short questions. Each question caries 4 marks.
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State Ohnt's law and express its mathematical form. Why does the electrical resistance of an ohmic
conductor remain constanit?

Define the following terms in the context of electricity: Rasistance, Conductance, Resistivity, Conductivity
What is motional e.m.f? Show thal motional e.m.f. across the ends of a conductor of length (L), moving with
uniform velocity (V) in a uniform iagnetic fieid (B) is BLV.

Why is the core of a fransformer made of soft iron? Also stata the reason of using laminatad core rather
than using one solid iron core.

Stale Faraday's law of electromagnetic induction. Why does a galvanometer altached to a coll and placed
staionary near a very strong magnet not show any defiection?

Differentiate between paramagnetic and diamagnetic substances. Give two examples of each type of
materials,

What Is infrinsic semiconducior? Why doss intrinsic semiconductor behave as an insulator at very low
temperature (0 K)7? _

Given that the constant ‘o’ of a transistor is 0.8, caiculate the change in collactor curent commesponding to a
change of 0.6mA in the base cument in a common emitter configuration. ‘

Calculate the wavelength of the second line in the Balmer series of hydrogen atom. (Ry=1.0874x10'm™")

What Is an atomic spectrum? Distinguish line emission spectrum from line absorption spectrum. Why is a
line spectrum usad for the identification of an element? :

Define the following terms. (i) Mass defect (i) Binding energy (i) Atomic mass unit (iv) Isotopes
The isotope (C™* has a half-ife of 5730 years. Calculale the decay constant of the isotope in unit of ™.

Give the meaning of the foliowing stalements in two lines for each part' (i) Nuclear decay is a random
process (il) Nuclear decay is spontaneous process.

SECTION-C
Marks: 27

NOTE: Attsmpt any three of the following questions. Each question camies 9 marks.

Q14

I Prove that the net electric fiux through & dosed surface is equal to the total charge enclosed by the
st- 'ace divided by the parmitivity of free spaca.

ii.  The slectric field intansity Is 100 N/C at a distance of 4cm from a point charge. Caiculate the electric

field Intensity at another point at a distance of 8cm from this point charge.

Q15 i. Derive an expression for the magnstic field at a point due to a long straight current camying conductor

using Ampere’s law
il.  Under which orientation, the force on a curment camying conductor placed in a uniform magnetic field is:
(1) Maximum. (li) Minimum. Elaborate using the appropriate formula.

Q16 L  Asinuscidal altemating voltage is applied to a pure resistor of resistance R. Show that both the voitage

and current are in phase with each other in this AC dircuit.

li. Define instantaneous value, peak value, time penod and frequency of altemating cument.

Q17 i. What is photoelectric effect and threshold frequency? State three experimental results of pholoelectric

effect.

li. The wavelength of the light incident on a metal surface is 3x 10 .n. Calculate the energy of light

photons. (h=6.63x 10-%Js)



