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S Olutlons Constants and Formulas
po = 4m x 1077 Tm/A.
V = iR
q = CV
C = C1+0y
1/C = 1/C1+1/Cq
F = iLxB
B = s«
4rr?
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= s dsS X T
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Problem I Question 3

& R, The junction equation gives

i

b iy T l| i +ix+i3=0
E |b

i3 53

I Hence,

I3 =—1; —19 =3.5A
The above circuit has components of the fol-
lowing values: R; = 4.0 Q, Ry, = 5.0 €,

E =60V, =20V,and & =50 V. Question 4

Starting at a, going down and then going right
Solution through &; to b gives

Vo + &=V
Question 1

Hence,
The outer boundary loop gives

Vo=V, =& =50V
gl—ilRl—g?,:O.

Hence,

i1:51};83:2.5A
1

Question 2

The lower rectangular loop gives
—iQRQ + 52 — 53 =0.

Hence,

&

=—6.0A
19 R2




Problem II Question 7

Cljll (Ijl2 The voltage across Cj is 10V. Hence the
1] ] charge in it is
Cy
ae *)
s = C,V =4.0 x 10 = 40uC.
Cy

Four capacitors are connected as shown
above. Each capacitor has a capacitance of
4.0uF. A voltage of 10V is applied between
the points a and b.

Solution

Question 5

(', and (5 are in series. So their combination
has capacitance C given by

1/Cs=1/C1+1/Cy =1/2
Hence,
Cs = 2.0uF

C,, C5 and () are in parallel. Hence, the net
capacitance C'is given by

C =C,+Cs+Cy = 10.04F

Question 6

The full voltage of 10V is across the capaci-
tance C;. The charge in the series combina-
tion is the same as the charge in each member
of the combination. Hence,

¢ =qs =C,V =20 x 10 =20uC
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The figure above shows a magnetic field B di-
rected out of the page. Its magnitude is 3.0T.
A piece of wire is placed in this magnetic field
in the plane of the page as shown. The top
segment has a length ¢ = 4.0m and the left
segment has a length b = 2.0m. The distance
between the ends of the wire is ¢ = 2.5m A
current of 7 = 5.0A is flowing in the wire in
the direction shown.

Solution

Question 8

The force is given by
F=iLxB

The right hand rule gives the direction of F to
be towards the bottom of the page. The mag-
nitude is

F =i|L x B| = iaBsin90° = 60 N

Question 9

The right hand rule gives the direction of F to
be to the right. The magnitude is

F =L x B| = ibBsin90° = 30 N

Question 10

Here, the vector L is the one joining the end-
points in the direction of the current. So, the
right hand rule gives the direction of F to be
towards the bottom of the page. The magni-
tude is

F =i|L x B| = icBsin90° = 37.5 N



Problem IV Question 12

A __dsT
2 Y
I
P
P } —T
° -€ - I — R —
<~ R — )

Using the right-hand-rule, the magnetic field

Al hi e is b | the sh " direction due to the element of wire dS is
ong thin wire 1s bent in the shape ShoWn  ¢,n4 1o be out of the page. As this direc-

above. Assume it extends to infinity in the tion is the same for all elements of wire, in-

positive y a.md p051.tlve t d1.rect10ns as shown. tegrating the magnitude of the field will give
A current ¢ flows in the wire as shown. The the total field

point marked P is at a distance R along the

negative x axis as shown.

dB = 4/;0;2 ds sinf

where sin = R/r. Hence,

Solution B / g il [ ds
A J 13
Biot-Savart law gives Choosing the bottom end of the wire as the

origin of the y axis and the distance of the line
element from the origin to be y, it follows that
ds = dy and r = (y* + R?)'/2. Hence,

s Mot .
B = T p o Mol /00 dy
T dr o (P + R

Question 13
Question 11

Direction is out of the page as seen in the so-

lution of question 12.
For this part, the angle between ds and t is

zero. So, dS x r = 0. Hence, the magnetic
field due to this part is zero.



