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Q1. Two dipoles of dipole moments p each are placed on points A (a, 0) and B (-a, 0) as shown in
figure. How much work is done in rotating both the dipoles with 90° angle in clockwise
direction?
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Q2. Two small electric dipoles each of dipole moment p (along X axis).are situated at (0, 0, 0) and
(r, 0, 0). The electric potential.at.a point (T KELd 0) is:
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Q3. Athinving ofradius R metres is placed:in x-y plane such that its centre lies on origin. The
half ring.in region x< 0 carries uniform linear-charge density +1 C/m and the remaining half
ring-in region x> 0 carries uniform, linear-charge density—I C/m.

(@), Then the direction of electric field at point P whose coordinates are  (Om, +§m) is along
positive x-direction
(b) Then the eleetric potential (in volts) at point P whose coordinates are (Om, +§m) is0

(c) Thenthe/dipole moment of the ring in C—m is (4R2I);
(d) Then.the dipole moment of the ring in C—m is (2R?1)i

Q4. Two short dipoles of dipole moment p are placed at two corners of square as shown in figure.
What is the ratio of magnitude of electric field at two points O & A?

p. >
. {6
—
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Q5.  Anelectric dipole is made up of two particles having charges +1jC, mass 1 kg and other with
charge -1 puc and mass 1 kg separated by distance 1 m. It is in equilibrium in a uniform electric
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field of 20 x 10%V/m. If the dipole is deflected through angle 2°, time taken by it come again in
equilibrium is

(@) 2.5ms (b) 255 (c) 5ms (d4n

Two short electric dipoles are placed as shown. The energy of electric interaction between
these dipoles will be —

2kp,p2Cos 6 2kp,p2Cos 6 2kp1p,Sin 6, 4kp,1p,Cos 6
(a) ZuPzcost (b) - ZepabeCos? (c) - ZmEeTn? (d) - 2Pabecos?

4 charges are placed each at a distance ‘a’ from origin. The dipole mement of configuration
is-

(a) 29a

(b) 2v/2qa
(c)-2V/5 ga
(d)None of these

The magnitude of electric (field-intensity-at point B (2, 0, 0) due to a dipole of dipole moment,
P = 1+3] keptatoriginis(assume that the point B is at large distance from the dipole )

@2 (b) 22 k © k @2 k

Figure shows two short dipole moments parallel to each other and placed at a distance x apart
is, then —
- 4>

P1 1P2
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(a) they will repel each other
(b) they will attract each other

(c) force of interaction is of magnitude of Sl

4megxt
6P, P,

Y

(d) force of interaction is of magnitude of
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Q 10.

Q11.

Q12.

Q 13.
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For the situation shown in the figure below (assume r >> length of dipole) mark out the
correct statement(s).

P
(Small dipole)

7["0
\ / I

(a) Force acting on the dipole is zero.
(b) Force acting on the dipole is approximately
pQ

41E0T2
rQ

4118y T2

pQ . .
pr.: and is acting upward
in clockwise direction.

(c) Torque acting on the dipole is

in anti-clockwise direction

(d) Torque acting on the dipole is

Two point charges +4q and —q are placed on X axis at separation [, . Number of points on x
axis where a dipole will experience zero force is (do not count x = + oo )
(a) 2 (b)1 (c)3 (d) 4

A short dipole of dipole moment p is placed on the axis of uniformly-charged ring of radius R
and charge Q . Distance of dipole from centre of ring isr = % and\it is placed along axis.
Force on dipole is

2KpQ KpQ 232KpQ
(@) 22 (0) 2% (c) 22522 (d) Zero

In given figure circle is in xy plane and dipole is along x axis. O is centre of/circle and R)is
radius of circle. If there are 4 points on circle where electric field is perpendicular to'dipole
moment, possible values of distance of O from.origin is/are

Ny

@) R (b) 2R (€) 15R (d) 3R

Answer Key

Ql c

Q2 b Q3a,b,c Q4 Db Q5 a

Q6 b

Q.7 a Q8 ¢ Q9 a,c Q.10 b,c

Q.lla

Q.12d Q.134a,c
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Written Solution

DPP- 5 : Electric Dipole
By Physicsaholics Team



Q1) Two dipoles of dipole moments p each are place sA(a, 0) and B (-a,
0) as shown in figure. How much work Is done in-rot the dipoles with 90°
angle in clockwise direction? %
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Q2) Two small electric dipoles each of dipole mo ng x axis )are Situated
at (0, 0, 0) and (r, 0, 0). The electric potent@

Q




Q3) Athin ring of radius R metres Is placed in x-y pl that its centre lies on
origin. The half ring in region x< 0 carries unlfo arge density +A C/m
and the remaining half ring In region x> O Ca Iform linear charge density—
A C/m. D— _

}‘\ ‘
-\ vy
(a) Then the dlrectlon eld at p@® se coordlnates are

(Om, += m) |vex -dire

(b) Then th@% ntial (|n v |nt P whose coordinates are
(c) The pole mo mg in C—m is (-4R*))1

(d) Then'the dlpoleﬁl fthe ring in C—m is (2R%1)1

O




AnS. a,9,c
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Q4) Two short dipoles of dipole moment p are place rners of square as
shown in figure. What is the ratio of magnitude of electric field at two points O &
‘ ) o
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Q5) An electric dipole is made up of two particles having charges +1uC, mass 1 kg

and other with charge -1 pic and mass 1 kg separ tance 1 m. Itis iIn
equilibrium in a uniform electric field of 20 e dipole Is deflected
through angle 2°, time taken by it come | r|um IS

I.
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of electric

Interaction between these dipoles will be — Sovmulq.
P \(’V’Lg\“"b U —_C\[:/E;;(D =_P.F
¥
v = 2 K V- (050
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(a) 2kp12726@% P@%W&kplpZCOSQ
(c) 0 %X (d) - HpapaCos 6
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Q7) 4 charges are placed each at a distance ‘a’ from origin. dipole moment of
configuration Is- P=oya. §%

ey éiég%%
(b) 2v2 ga i @
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dipole moment, p = i+ 3 kept at origin is (assu point B Is at large
distance from the dipole )
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Q8) The magnltude of electric field intensity at point B@ due to a dipole of




Q9) Figure shows two short dipole moments parallel @wer and placed at a
distance x apart is, then —

they will repel eac
(b) they will attr@

r > £ h 3PP, X3
C oc’ Ion s o r@ 4n80x4 c_ —dU
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Q10) For the situation shown in the figure below (as length of dipole)
mark out the correct statement(s).
g@ole)
dut +o Q)
T8 ~
ol gé%s

a) Force acting on the di *
(@) ing i @ ~pe ke g
Wactm ON IS apprOX| and Is acting upwargf
0
i Jonthe dipole&@ clockwise direction.
(d) Torque acting (@%@& pp— r2 In anti-clockwise direction
0




Q11) Two point charges +4q and —q are placed on x axi aration [, . Number
of points on x axis where a dipole will experience e& eis’(do not count x =
e £ S
“ e
F =06 a¥ maximeg

xig . & winima of
E—x "a\m\o\q.

(d) 4



Q12) A short dipole of dipole moment p is placed on @ uniformly charged

ring of radius R and charge Q . Distance of d|po fringisr=— and It
Is placed along axis. Force on dipole is

(a) 2K2¢ «@?@X ) 3
e
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Q13) In given figure circle is in Xy plane and dipole is axis . O Is centre of
circle and R is radius of circle. If there are 4 points % ere electric field Is
i

of ) WI% *ouc@

8 W2 WA (!"(Cla :

of O from origin is/are
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