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Inductance of a Solenoid
Show that the flux linkage is proportional to the current in a solenoid, given by where L is the inductance of a solenoid

A solenoid with a radius of (2cm ), length (40cm) and a number of turns of 100 turns find

inductance L
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A solenoid's inductance is equal to (L). Suppose that the length of the solenoid is increased to be
double its original length, and the average cross-section radius is reduced to half, while the number
of turns remains unchanged. How much the inductance becomes?
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A long solenoid has 1000 turns. When a current of 4 A flows through it, the magnetic flux

linked with each turn of the solenoid is 4x10-® Wb. The self-inductance of the solenoid is
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Mutual Induction
Solve problems relatad to self-induction and mutual induction

/A long solenoid with a circular cross section of radius (ri=4.0cm) and (n=300turns/cm)
is inside of and coaxial with a short coil that has a circular cross section of radius
(r=6.0cm) and (N=50turns). While the current in the long solenoid is increased
steadily from (0.27A) to (i) in (20.0ms), the potential difference induced in the short
coil is (- 0.60V). What is the magnitude of the current (/)?

@3 mad dila Ja13 (n=300turns/cm) s (cm4.0=1r) s_ké ciai il a6 ahia 93 Jigh gl Cila
Sl abad) el jsaall B Aza daieg 481 (turns50=N)s (cm6.0= or) s ké chal (5 il e ahia
b Eaiuall gall G4 & (Ms20.0) 2 (i) ) (A0.27) cxe iy Jashall alsll) Cilal) b jlall il <

\ () S ke La (- V0.60) smail U-N‘/

/Along solenoid having 200 turns per cm carries a current of 1.5A . At the center of it is \
placed a coil of 100 turns of cross-sectional are 3.14x10-4 m2 having its axis parallel to the
field produced by the solenoid. When the direction of current in the solenoid is reversed
within 0.05sec, the induced e.m.f. in the coil is
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- Energy Stored

Calculate the energy stored in the magnetic field of an inductor
Solve problems related to energy stored in a magnetic field

Ug =1 Li* =1 puon’tAi°.

field ?

A solenoid of 3.2 H inductance stored an energy of 12 J as a magnetic field,

1 - what is the current flowing in this solenoid?

2- when the current through the inductor is reduced to half . how much energy magnetic
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CQ.?l A long solenoid with length 3.00 m and n = 290. turns/m carries
a current of 3.00 A. It stores 2.80 | of energy. What is the cross-

sectional area of the solenoid?
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Transformear

Apply the idesl translormer equation | & _¥r _ Nv ) 1o solve numernical problems

& Ve N

What are the values of V5 and I, in the transformer below?
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2 — what is type of transformer Jsa<J £ o Lo

Primary Secondary
( e G5 (
) SA I2 )
300V V2
1500 W 1500 W
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An ideal transformer cotatins primary coil with 120 turns, and secondary coil with 70
turns, if the output current is 3.5 A what is the input current?

e OBl IS 13 ¢ adl 70 43la) dae (g gilS Cala g 48] 120 Al dae Al cale (g iy (e Jsna
¢ Sy Calall & Ll e Lé A 3.5 el

- J




Sk sb ok s s o s s Sk o 4’_@&2/ 4"(; / sk ok ok sk 3 s e s s b o
ra P

\

Ghe conducting rod shown in the figure, is pulled horizontally through a uniform magnetic
field of strength (B=0.65T) with a constant velocity. If the induced potential difference
between the ends of the rod equals to (0.32V). What is the velocity of the rod?
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(A conducting rod of length 20 cm slides to the right with constant speed of 6 m/s over \
two parallel metal bars placed in a magnetic field with a magnitude of 0.4 T, as shown in
the figure. What is the induced current in the resistor R?
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A § —turn square loop whose side length is

( 0.20 m ) 1s placed in a magnetic field that
makes an angle of 30° woth the normal to the
plane of the loop . The magnitude of the this
field varies with time as :

B(t)==20¢
| Where t ismeasuredin S and B in T |

What is the magnitude of the induced potential
difference in the loopat (t=2.0s)?
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A 7.2 mH inductor is connected to a circuit
with current passing through the inductor.
What is the magnitude of the induced
potential difference in the inductor at
t = 3.0 s, if the current varies with time as:

i(t)=5+ 7t — 2t
where i is measured in A?

San g b5 4 Jay (7.2 mH ) 43a Jalaa Ao il
s Adall gdg a3l as Al 5 (A)
t=5+T7t-2¢
S Saagp el g A s S Sua
t=3.08 Lis cilall B Gadal gl G4 diale




The graph shows the current Li(A) Qs ) glaal) Al acesl) ki
through a 12 mH inductor . 6.0~ [T aaaan gt o ko sas
What is maximum potential | 3.0 S5 el (12 mH ) 4ha
difference AV g induced in 0 2.:) 00 (:. a0 DViied) Giadias 343 34
the inductor over the period =9 ) i b N Gl
shown ? -6.0.- L(x10%s) ¢ anall (B Ao gal)

at is the frequency of an electromagnetic wave of wavelength (2.00%x10-12m)? \
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The magnetic field inside a wire loop with radius of 15.0 ¢cm, change its magnitude according
to B=2t* find the magnitude of the induced electric field in the loop at t=2 s
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®; = BAcosf
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T = at (BA COSO)

Fy =evB = F; =eE
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