ffffﬁﬁ.ﬁﬁwy

,:,j
) /1.1 = ~...-__...M._u......-...n._._-..1... .._._._.....
QAR

i,
4%

s
7
-
5
m.lm
s
s O o
2 pm C
s Ulame
e @ o
e Q =3
g N O
- 3 () oir
< = S o
[ ] ta“
_nlnwu Memm
- D
Yo : & c 3
z b= o=




Definition

A long wire wound in the form of a helix
with closely spaced, insulated turns.

Key Assumption

Ideal Long Solenoid: Length is
significantly larger than its radius (/ > a).

Turns per unit length (n)

Do not confuse n with total turns (N).




Field Pattern of a Finite Solenoid A Topal

g :
Uniform, strong, and
— entirely parallel to the
central axis.
\_ y
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Weak and spreading.
Approaches zero as the

solenoid length increases.
k. _4
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Vector Addition & Cancellation

Transverse Components CANCEL

Circular fields from neighboring loops point
in opposite directions (T4), neutralizing the
field outside the axis.

2\ TopAll

Axial Components ADD UP

Field components from all individual loops
point in the exact same direction (=-),
creating a powerful uniform field.
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Ampere'’s Law Derivation 1. Path c-d (outside):
FieldB~0=> [ B-dl=0
{ Y \L e
2. Paths b-c & a-d (perpendicular):
Bldli = [B-dI=0
A J
J

3. Path a-b (inside):
B || di, length h = [ B-di = Bh

. v

J

Enclosed Current: |, = I(nh)

Bh =y, (nh) |

Result: B = p,n |




EXAM ESSENTIALS A Topa

TC;
The Formula

B = p,onI

Magnitude of the uniform
field inside an ideal long
solenoid.

@@}

The Dependencies

- Depends strictly on current
(1), turns per unit length (n),
and core permeability (U_).

- Crucial Trap: It does NOT
depend on the solenoid's
radius or total length
independently.

N\

Directional Rule

Right-Hand Rule: Grasp
the solenoid. Fingers curl
with the current; the
extended thumb points to
the North pole (direction of
B).
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