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MID TERM EXAMINATION
Class 12 - Physics )
Time Aflowed: 3 hours Maxinmmum Marks: 50
Section A
1 Electrostatic forces are much stronger than gravitational forces. Give one example. [11

" Charges of + 1.0 x 10711C, - 2.0 x 1011 G, + 1.0 x 1071 C are placed respectively at the corers B, C and D (1l

C  ofa rectangle ABCD. Determine the potential at the corner A. Given AB =4 cm and BC =3 am.

/ 3 Write two specidl characteristics of the wire of an electric heater. ' 1]
. A proton is moving along pasitive X-axis in the presence of uniform magnetic field along negative Y-axis. What [1]

-
is the direction of the force acting on it? Q/\‘S

5~ Clessify the following into dia and para magnetic substances: aluminium, copper, water, mercury, oxXygen, 1]
o . Q b D
hvarogen.
/ Gan two magneiic lines of force intersect? Justify your answer, i1}
Section B
/V /e*/ Obtain the expression for the torque 7 experienced by an electric dipole of dipole moment p in a uniform {2

electric field E.
/: What will happen if the field wesmzaotuniformP
~ What would happen if the externalfield £ is inerasmg
i porallel to p and
i grii-parallel to Pr
Twao tderacal cells of emf 1.5 Y eac%«_zj'd ned i1 parallel provide ~upply 4o an exteviel diouit consisting of two 2]
vesleruicen of 17 $2 eccr jotred wn paratiel. A very high resisemee veltneter {eads the terminal voltage of cells to

bat.4.7. alculate the internal vesistanee of each eell.

ow do=s angle of dip change as line gees frof magnenc pole to magnetic equator of the earth? [21
A uniform magnetic field gets modifiec as shown in the figure below, when two specimens X and Y are
pinced in it. Identify whether specimens X and ¥ ere digmagnetic, paramagnetic or ferromagnetic.
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An iron ring having 500 turns of wire and a +#an diameter of 12 cm carries a current of 0.3 A. The relative 21

permeability of iron is 600. What is the magnei« flux density in the core? What is the magnetisation field

intensity? What part of the flux density is due to the etecoronic loop currents in the core?
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11.For nforelbeeldowroantt pisitanguidearoidspir@@dsinstitutmebpize 0.3 i x 0.1 m is rotating in a magnetic field of induction

0.005 Wb m™ with a frequency of revelution 1800 rpm about an axis normal to the field. Calculate the

maximum value of induced emf.

1 / -n_‘e marvy ¢ il x7in s Sf an,ir]o-:t].hs. ncfs{*{nc{: S sun ied,x‘ ath an —.ﬂ*amnti{-igng\}fnge,‘l 8 bi‘taiﬂ,&n

expression for the voltage Vg induced in its secondary coil having N turns. Mention two main sources of power

loss in real transformers.
Show, by giving a simple example, how EM waves carry energy and momentum.
@ State Maxwell equations.

—

Section C

?./ ,aéeﬁne electric flux. Write its SI unit.

1.34] sing Gauss' law, prove that the electric field at a point due to a uniformly charged infinite plane sheet is

independent of distance from

%{ow is the field directed if

it

i. the sheet is positively charged?

N
- : . fr o)
ii. negatively charged? Yi)—-F7

@ A Jm;‘;l} sphere-of radiug ry and charge gy is enclosed by & Sﬁ\enea],s#ﬁlt of radivs vy and charge gy. Show that
g1 is Dosmve charge will necessarily flow from the kaM@thSheL (when the two are connected by a wire)
no matter what the charge gy on the shell is.

17 }/Three resistors 2(2, 462 and 502 are combined in parallel. What is the total resistance of the combination?

b, If the combination is connected to a battery of emf 20 V and negligible internal resistance, determine the

current through each resistor, and the total current drawn from the battery?
18. ) The coil of a galvanometer consists of 250 turns of fine wire wound on a 2.0 em X 1.0 cm rectangular frame. Tt

is suspended in a uniform radial magnetic field of strength 2,000 G. A current of 10 A preduces an angular
deflection of 30° in the coil. Find the torsional constant of its suzpension
18. /a./Define mutual inductance and write its S.1. unit.
b. A square loop of side a carrying a current I, is kept a distance ¥ from aﬂfﬁﬁn’s&(y long straight wire

carrying a.current Iy as shown in.the figure. Glbfginflae express on for the resutart force acting on the loop.

i
J\E 1 ¥ + Eﬂ,
(4} &
R
o
20. 1. The graphs (a) and (b) represent the variation of the opposition offered by the circuit element to the flow of

alternating current with frequency of the applied emf. Identify the civcuit element corresponding o each
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Section D
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g are placed at the corners of a square of side

skeichof aeyclotron. Explain the shape of the path on which chas

impedance offered by the series combination of he 3bove 4o elements

a as shown in the figure,

[5]

5]
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