Test Examination - 2023
H. S. 2nd Year
Sub : Physics

Time : 3 Hrs. Full Marks : 70
Q-1.Answer any eight questions from the following : IXx8 =8
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a) What do you mean by an electric dipole?
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b) The colours on a carbon resistor are yellow, violet, brown and

golden respectively from left to right. If the corresponding

numbers for the colours are 4,7, 1 and S, what will be the
resistance of the resistor?
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¢) Write down the dimensional formula for permeability of free
“space.
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d) Define mutual inductance of ] Henry.
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/e) An object is placed between pole and focus of a convex lens.
What will be the nature of the image?
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) What is the shape of interference fringes in Young’s double

slit experiment?
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'8 What ié the de Broglie wavelength associated with an electron
- accelerated through a potential difference of 100 volts?
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h) What is the scattering angle if impact parameter has a zero

value?
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| j) Iftheradius of the first orbit of hydrogen atom is 5.3x107'm,
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what is the radius of the third orbit: :
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Q2. Answer any ten questions of the following:
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a) Draw neat diagrams of variation of potential with distance :
£ ' d a dipole.
for a point charge an
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b) Whatis equipotential surface? Mention the direction of
electric field in an equipotential surface.
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c) Obtainan expression for drift velocity of an electron m a ;
7 conductor.
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in a network
d) Five equal resistors each of 20 a_re connect.ed n a]; et
as shown in the Fig. Find the equivalent resistance be

2
points A and B.
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e) A charge q, moving with velocity Venters a uniform magnetic

field B and hence experiences a force F = q (vxB). Name the

paths discribed by q when the angle between 3 and
nd B
<6 = 90°and (2) <©<9(o - (;,)
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f) ExplainLenz’s law from the

4 principle of conservation of energy.
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g When a coil of area 5m?
perpendicular to a magn

through it is 5,103

ar}d number of turrs 100 is placed
etic field of 10T, the flux passing

. wb. If the coil is removed from the field
n 0.1s, calculate the induced emf. 2
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h) The Sun appears
10°m. Why?
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1) Two concave lenses each oﬂf focal ?\
: ength 30 cm are placed ; \
contact. What is the focal length of th: combination‘? ;11 |
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to be a small disc though its diameter is

Lj} Work function of cesium is 2.14ev, 1+1= 2-/
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(i) Find its threshold frequency. h\-\
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ncident radiation.
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k) What is the radius of Fe'? if nuclear radius of AI”’ is 3.6

Fermie ? 2
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I) Obtain the binding energy of
MeV from the following data.
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Q3. Answer any nine of the following: |
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:?) Derive an expression for capacity of a parallel plate cap
\__ witha dielectric medium inside.
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b) What are the different types of di
“\_What is electric susceptibility of
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a dielectic medium‘?
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ics? Define polarizalion.
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€) Aresistor of
. ZOOQ and aca aci
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In series of a 220V, 50Hz ac Is}c)lll‘.:lr of 15.04F are connected

(a)Calculate t]
1€ current in the circui
voltage across the resistor. € circuit, (b) Calculate the rms
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i t of threshold frequency.
electric equation. Explain the concep o
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i) Show that de-Broglie hypothesis of matter waves 3
J “agreement with Bohr’s theory.
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k) Constructthe energy-level diagram for a helium 10n (H : )
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£ d P-n
Draw circuit diagram and V-1 characteristic cuweeiﬂfo o
) ju:::tion diode under forward bias. What will happ .
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width of the depletion layer of a p-n junction wh;ﬂ+ 1=3
forward bias?
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Q4. Answer any three of the following questions:
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a) ‘What do you mean by Gaussian surface? FTrc;i oht uniformly
for electric field due to an infinitely long S i»
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~ d) What do you mean by total internal

- éharged wire. If the wire is bent to form a C
be the shape of Gaussian surface?
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b) Obtain the equivalent capacitance of the network given below.
For a 300V supply, determine the charge and voltage across
each capacitor,
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lative permeability (l-‘r) and
magnetic susceptibility (x,,). On the basis of this relation, -
classify different types of magnetic materials. Give example.
2+3=5
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¢) Establish a relation between re

conditions of total internal
“between critical an gle and re

(7)

reflection? Write the
reflection. Establish a relation
fractive index. 1+24+2=5
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¢) What is Huygen’s principle? Prove the laws of reflection using

Huygen’s principle. 1+4=5
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f) Explain how p-n diode can be used as half wave rectifier with
the help of a circuit diagram. Also give the graphical

representation of input and output voltage of the circuit.
4+1=5
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