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2.34. Distinguish between non - polar and non — polar molecules with examples.

In a non — polar molecule, the centers of positive and negative charges coincide they have no

permanent dipole moment. Ex: O,, H,.

A polar molecule is one in which the centers of positive and negative charges are separated
even when there is no external field. They have a permanent dipole moment. Ex: H,0, HCI.




5.18. What is magnetic declination (D)?
Declination (D) at the place is the angle between true geographic north direction and the north

shown by the magnetic compass needle.

5.19. What is magnetic dip or inclination (I)?
Magnetic dip (I) at a place is the angle between the earth’s total magnetic field at a place and

horizontal drawn in magnetic meridian.
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10.73. What are the applications of polaroids?
i. To contro] Intensity in sunglasses.
iii. Used in photographic camera.

10.74. IS siinlicht ~rArain~ sl .. _ L oan

ii. Control intensity in window panes.
iv. Used in 3D movie cameras.
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2.20. Establish the relation between electric field and potential.

Consider two closely spaced equipotential surfaces, A and B
with potential values V and V — AV separated by a small distance V

Ar. E be the electric field over the distance Ar.

Work done in moving 1 C charge from the surface B to A A/
through the distance Ar is given by,

AW = EAr cos 8 = EAr cos 180° = — EAr - (1)

But work done AW in moving 1 C charge from surface B to A is the potential difference

between them.
CAW =V — Vg =V -l —-AV) = AV - (2)
AV
From (1) and (2), —EAr = AV ORE = — %

The electric field at a point is the negative potential gradient at that point. A

E
V'_
,L/
V%

AV

Ar




. DIStinguUisi between ala, parc

Diamagnetic

Weakly magnetised in a
direction  opposite to
external magnetic field.

They tend to move from '
stronger to weaker part of
external magnetic field.
Magnet repels 3
diamagnetic substance.

Resultant maghnetic
moment in an atom is zero.

Susceptibility, —1 < )(f-__<" 0.
Relative permeability,
0<u <1
Susceptibility does  not
change with temperature.
Permeability, p < o




7.35. What are the sources of power loss and how are they minimised in transformer?
I. Resistance of the windings — can be minimised by selecting thick wire.
$ ii. Flux leakage — can be minimised by properly winding secondary over the 'primary.
rc; iii. Eddy currents — can be minimised by using laminated core.

iv. Hysteresis — can be minimised by selecting ferromagnetic substance which has a low
hysteresis loss.



12.29. Give de - Broglie Explanation of Bohr’s second postulate of quantisation.
According to de — Broglie the electron in its circular orbit must be seen as a particle wave. The
particle wave forms standing waves when distance travelled by the electron in the orbit is equal to

integral multiple of wavelength of the particle wave.
For an electron moving in nt" circular of radius r,,, the total distance is the circumference of

the orbit, 2mr;,.

Thus, 2rr, =nhn=1,2,3; ..
h h h h .
But )l =-= ORmv,1, =n (g) OR angular momentum, L = n (5;) This is Bohr’s second

p Mmvp

postulate.



14.46. Explain the working of zener diode as a voltage regulator.
The unregulated dc filtered voltage is connected to zener diode through a series resistance Rs

such that the zener diode is reverse biased.




‘If the input voltage increases, the current

L

through Rs and zener diode also increases. This
increase in the voltage drop across Rs without any Rs

. : ) 2 Unregulated > —
change in the voltage across the zener diode. This is voltage V, I '
because in the breakdown region, zener voltage N R, Regulated
remains constant even though the current through it voltage V;

@ .

N

changes.
Similarly if the input voltage decreases, the current through Rsand zener diode also decreases.

The voltage drop across Rs decreases without any change in the voltage across zener diode.
Thus any increase / decrease in the input voltage results in increase / decrease of the voltage
drop across Rs without any change in voltage across the zener diode. Thus the zener dlode acts as a

voltage regulator.



1.52. Derive an expression for electric field at a distance along the equatorial line of a dinole.
Let P be a point at a distance r from the center of electric

dipole along the equatorial line of electric dipole.
Magnitude of electric field at P due to charge +q and - q are

1 q 1 q i
= : and E._. = ——— respectively.
Esq 4neg (ré+a?) 9 4neg (r?+a?) P Y

The field at P due to charges is resolved. The components
along equatorial line cancel each other. The components along

dipole axis added up.
Therefore, E = —'—(Eﬂ=r + E_q) cos B p (negative sign indicates

that both components are opposite to p)

e 1 2q -
= — —cosB8p

4meg (ré+a?)

- a
From the figure, cos 8 = ——.
vyre+ac

o 2qa -
Therefore, E = — 2’ e
$neg(r=+ac<)*/

ORE = — P —. Sincep = q2ap

4meg(ré+a®)’

1
Sl




367 Arrive at the balance condition of Wheatstone’s bridge by applying Kirchhoff’s rules.

Four resistors of resistances R;, R,, R3 andR,are connected
to form a bridge ABCD. A pair of opposite terminals A and C is
connected to a cell. A galvanometer of resistance G is connected
between B and D.

Considering balanced bridge, current through the
galvanometer is zero.i.e. [, = 0.

Applying Kirchhoff’s junction rule to the junctions B and D,
L=1,41, > =1I——-(1)and; +1; = I =L =1 — (2)
Since I, = 0. {

Applying Kirchhoff’s loop rule to the closed loops ABDA and

\
BCDB and also using (1) and (2).
—Isz 1 G +]1R1 =0or Isz = ]1R1 ----- (3)
_[4R4 - ]3R3 =+ IQG = 10.0r [4R4 = 13R3 OR 12R4 = [1R3 """ (4) Since Ig = (0 and using (1)

and (2).

R Ry _ R - s
(3) =+ (4), 2fy _ WP, B2 _ %1 grZL = 22 This is the condition for balance.
IRy I1R3 . R4 R3 R2 R4

o I oF - [} a [ 2 =aan - - 0 e Bl Ak malhimm A ndan Ammdd aAll Aana :_‘A-ﬂLn‘hhA ‘..’:.l ‘LA




7.11. Derive an expression for current in A. C. circuit containing pure capacitor. Draw graph of v ana

i verses wt. Draw phasor diagram. Mention phase relation between voltage and current.
Wy
/X iorv
5 A
vm . -
bn [ A z i
il i ¥ "
1%, ¢ N
0 n/2~\\ w\ - 3n/2/?7 wt wt
Phasor Diagram
b Graph 5

OS:

Consider a capacitor of capacitance C, connected across an A. C. source. Let the voltage acr

the source be v = v, sin wt. Let g be the charge on the capacitor at any time .
Instantaneous voltage across the capacitor is q/C.

Form Kirchhoff’s loop rule, v, sin wt - Q/C = 00R v, sinwt = q/C.
Current, [ = %%- = '.:_: (Cvp, sin wt) = wlvy cos wt.

Using the relation cos wt = Sin(cot + ”/2)
sin(wt + ”/2) where i, = wCvy, is the amplitude of the current.

Um

We have [ = i),

. Uy 1 o . Shy i e
im = i But /cuC = X is the capacitive reactance. Therefore, i, o
The current through the ca

pacitor leads the voltage by ™ /5.



14.36. What is rectification?

Process of conversion of AC into DC is called recification.



14.38. Describe with circuit diagram the working of half wave rectifier.

N
l Transformer < /\ /\ Input ac
S -~
~ | ¢; )( 0 N
= | =L - a0 t”
.S 1 =1 R U
e = 2 ‘>o" N N
T Sl Y [ ¢ < 1 1 1
INON: R.Z Output - RN
> | o l I + 1 Output
> i i 1 | i
s ¥ o cuf : /\: Evoltage
i (4] wy L N
o = £ t”
v © ©

The secondary of a transformer supplies the desired ac voitage across terminals A and B. When |
the voltage at A is positive, the diode is forward biased and it conducts. When A is negative, the diode ‘
is reverse biased and it does not conduct. Thus the current flows through the circuit during positive
half cycles. The current through Ry is from X to Y, unidirectional. Thus output voltage is unidirectional

as shown in the graph.
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