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b)
I1 = 2 A,  I2 = 20 A,  c = 0.1 m,  a = 0.2 m,  ℓ = 0.5 m

The magnetic field B created by the long wire is given by
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     and  directed  into  the page, where r is the 
distance between the wire and any side of the loop.

In case of sides 1, 3 and 4, r = c = 0.1 m and in case of side 2

r = a + c = 0.2 + 0.1 = 0.3 m.

Fnet = F1 + F2 + F3 + F4
F1 is the force acting on side 1 and F3 is the force acting on 

side 3. Each have the same value and opposite direction, so

F1 cancels F3, so Fnet =  F2 + F4
The magnetic field at side 2 is 
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F2 is the force acting on side 2 and is given by

F2 = I2 L B2 sin 90 = I2 L B2
F2 = 
[image: image5.wmf]i

)

c

a

(

2

L

I

I

2

1

)

+

p

m

O

  in Positive X direction
The magnetic field at side 4 is 
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F4 is the force acting on side 4 is given by
F4 = I2 L B4 sin 90 = I2 L B4
F4 = 
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 in negative X direction
Fnet =  F2 + F4 = 
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 =  – 2.67 × 10-5   N  
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Fnet = (– 2.67 × 10-5 N) 
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     in negative X direction.
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2- a)  I1 = I2 = 3 A
The total magnetic field at P is 

Bt = (B2 cos θ – B1 cos φ)
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Bt = (B2 cos θ – B1 cos φ)
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Bt =[8.2×10-6cos 29.7 –7.4 ×10-6cos15.9] 
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Bt = ( 7.1 ×10-6 – 7.1 ×10-6 ) 
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Bt =  ( – 6.1×10-6   T ) 
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          in negative Y direction.

b) 
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,  I = 10 A
By applying the right hand rule on  the figure,  we see 

that to make the magnetic force FB directed to upward 

the magnetic  field  B  must  be directed  into the page.  
The minimum magnetic force needed to lift this wire vertically 
upward is that just equal the weight of the wire (mg).
FB = m g

I L × B = I L B sin 90 =  m g 
I L B = m g
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B =  ( 0.49  ≈  0.5  T )         into the page. 
With my best wishes

Dr. Alaa Abu-Hashem       
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