LN
Ry

%@ﬁ

o

NETAJI SUBHAS OPEN UNIVERSITY

o< #1d%w ( BDP )

Wﬁgﬂ?ﬂ' “1q (Assignment), o4, 2055 8 €«, 00 (December-2019 & June-2020)

S{efae : ¢o
(Full Marks : 50)

@bz 219G (Elective Course)

Aviefiwt (Physics), %Y 7@ (7th Paper), Electrostatics : EPH-7

| QUESTION PAPER CUM ANSWER BOOKLET |

VS @R 1 90%
(Weightage of Marks : 30%)

Afafre @ AL Teran Ty [T 3o (el R0 | Srwm I, SeifazRel qak weifrEe wwEE
(LT 7 (PO (RSN A | TANT AT EHN Hbo R |

Special credit will be given for precise and correct answer. Marks will be
deducted for spelling mistakes, untidiness and illegible handwriting.

The figures in the margin indicate full marks.

Name (In BIOCK LETEET) 1 ..outiiniiiiiiiit ittt ettt ettt ettt ea ettt eae et et et eneeneanees

Enrolment No.

Study Centre Name : .......cocoeuiiiiiiiiiiniiiiieen.e.

..................................... Code:.covivvnviiininnenn.
To be filled Serial No. of
by the question TOTAL
Candidate answered
For
Evaluator's Marks
awarded
only
Q.P. Code : 20UA100EPH7

B.Sc.-AU-16108

Signature of Evaluator with Date

NETAJI SUBHAS OPEN UNIVERSITY

Hqro% “A16@ ( BDP ) | STUDENT'S COPY |
Wﬁ?ﬁ' /@ (Assignment), forTa4, 2055 8 G, 030 (December-2019 & June-2020)

AOGF (Elective Course)
i<Wt (Physics), 7@W #i@ (7th Paper), Electrostatics : EPH-7

Name (in BloCKk Letter) @ ..o ettt e en e ennes

Enrolment No.

Study Centre NAmIE & ..o Code @ .ovviniiiniinnnnnn.

Q.P. Code : 20UA100EPH7

B.Sc.-AU-16108

Received Answer Booklet
Signature with seal by the Study-Centre



R

's@&g QP Code : 20UA100EPH7 2/ 20 B.Sc.-AU-16108

Giwd et / Important Instruction

AR FrEFIEiE ARHIT (T.E. Exam.) 797 35 widie 245z 7 5% (QPAB) 297 F4I TJ |
O T J[LER AN ANFIACHT SoE AT Gy TN Sepier #ita eifofo aesm Mo st
e =R Sen e 2@

New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the
coming Term End Examination. To get the candidates acquainted with the new system,
now assignment answer is to be given in the specific space according to the instructions.

Detail schedule for submission of assignment for the

BDP Term End Examination December-2019 & June-2020

Date of Publication

Last date of Submission of answer script by the student to the study
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Last date of Submission of marks by the examiner to the study centre
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on the evaluated answer scripts and marks lists in the study centre
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obtained and marks in the list, the students should report to their
study centre Co-ordinator on spot for correction. The study centre is
advised to send the corrected marks, if any, to the COE office within
five days. No change / correction of assignment marks will be
accepted after the said five days.
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- 76 0o Teq e ¢ 10 x 2 =20

Answer any two questions :

a)

e o To7e ¢ @RIT 2 @3l ofbe famerd famss am@d kel i | @ faeed
TR (P 7 (AT 8 O SCH AN O (FIE S0 G e ©fve feq el w6 | @afbs
A=Y @ e ofbe eiReETR W el e | 2+4+4

What is an electric dipole ? Define dipole moment of an electric dipole. Calculate the

electric potential at a point distant r from the midpoint of a dipole and inclined at an
angle 0 with its axis. Hence find an expression for the electric field due to the dipole
obtained at that point.

I R Sfoeew@ SISET Soiols o @92 R o | @b FN ofveliRe olfeTers (6
YA Q @I FPIE R | MO @ AT T T (P (I 7 (9 (Pl [0 Toz
SfGeTHF@ T [l T4 | 99 (i) r > R @R (i) r< R | @36 E-r (@RIC@S ( graph )
SRIET (ST NS @2 OO SR @d R SRR (R | 2+6+2

State and explain Gauss’s law in an electrostatic field. A uniformly charged sphere

has radius R and total charge Q. Apply Gauss’s law to determine the electric field
produced at a point distant r from the centre of the sphere, where (i) r > R and
(ii) r< R. Draw an E-r graph to show how the field varies inside and outside the
sphere.

SIS @ SEIT M 2lton oTYF | et @ Slelid e I A6 2 Gh 21
e o R T @R @8 TRw @ T | efberwian Wi [N wig 9wy awio
TFACPT NG YI8 FU AP BN SFoe SRS W& Ooe ARETT N eofF Sy | 4
e broefe Sfen sizeEe e eff® qib oibersroas SifesTey g | 6+4

Write the difference between a conductor and a dielectric material. What are polar

and non-polar dielectrics ? Explain what is polarization of a dielectric and write its
unit. Find the electric intensity inside a very small disc-shaped cavity in a dielectric
material placed in an electric field. Assume that the plane faces of the disc are
perpendicular to the field.

STRATCHR @ & 2 fawifas AR WomeE gt ANeael 14" | @ 7 qio o=, 9iye
4o} O x — z OFER TIBAE y = 0 @R y = 1 T 2 | x = 0 OF S @6 ST
i sre v, e @iy | e oo et e S @ e Keqes frewes Wi ey

T | 2+2+6
What is Laplace’s equation ? Write down Laplace’s equation in three dimensional
rectangular coordinates. Consider two infinitely long, grounded metallic plates kept
parallel to the x — z plane at y = 0 and y = n. Another infinitely long plate is kept
along the x = 0 plane and its maintained at a potential of Vo - Find the potential at

any point in the region bounded by the three plates.
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2.  @-IE Foaft o Tex e ¢ 6x3=18

Answer any three questions :

a)

@b o)l AT AT LT AR 210 1oe aAfofba (FaweT A 8 O & T d |

ATHHT G ST IWREH 6 '€ — o | G2 LFRHE IR FE@ wefire a1 26T (i) @fog
qIPe ol S @ (if) 76 RS 2ATCo7 WKy el @ efF Ty | 3+3

An air-filled parallel plate capacitor is made up of two parallel conducting plates
each of area A kept separated by a distance d. The plates are charged such that the
surface charge density of the two plates are ¢ and - o respectively. If the capacitor
is isolated after charging, find (i) the capacitance of the capacitor and (ii) the force of
attraction between the two plates.

e ofbecwta FeieEs @l e s a3t afb o3 TeemE e e | 96 Fu wifke
SARRIRD T elfolbg ©F m @38 SN g | CSer qf6 1 0y [ Piege ool e @it g
CAC CIETIET S0 | SRR [ afelt S{oel Sae S et 0 (I AT AP, Ok @i
@ 16 n8012 mg sin® 0 = q2 cosf. 2+4

State Coulomb’s law in an electrostatic field and express it by a vector equation. Two
small metal spheres have mass m and charge g each. They are suspended from a
point by silk threads of length [ each. If each string makes an angle 6 with the
vertical in the equilibrium position, then show that

16 n8012 mg sin3 0 = q2 cosH.

TS M e aaleler TERY eme

Write short notes on the following properties of a dielectric material :

i) Bl ofefeE
Piezoelectricity

i) SRl & | 3+3
Ferroelectric property.

@FI> ST AT TN QLT oo R Tj2l[@ SN #HE [Fo | AT Al AN

G G 9 L AR WY | TSP V& @R A0S Soerwg el wepey | 6

A dielectric medium has one surface plane while the other extends to infinity. A

point charge is kept in air at a point close to the plane surface of the dielectric. Find
the electric field in air and in the dielectric.

7% U oAl T TS M@ o 9R b(a< b) | Q TN @8 qib el
NTSIE 6 41 T2 M09 OIMT ST G KT 999 @F 27 | O, a @R b-a3 TRIET ColleTd
o (Pew ©fve e ey T | 6

Change Q is distributed between two concentric hollow spheres of radii a and
b(a< b ) such that their surface charge densities remain the same. Find the
potential at the common centre in terms of Q, a and b.
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f) T oioersmEs (@I Ko ofve o7 I 6T JRIG IR | 570esT (o{ieTist [NEmiieE ( plane
polar coordinate system ) (PN (r, 0 ) ﬁ";{(\‘) OGRRSET I V(r, 0) = r2 cos 0. (I

- A A
@ @3 R SfCeRENT NI 2@ E= —2rcos0r +rsin 0. 2+ 4

Explain what is electrostatic potential at any point in an electrostatic field. Potential
at any point ( r, 6 ) expressed in plane polar coordinate system is given as

V(ir,0)= r2 cos 0. Show that the electric intensity at this point will be
_)

AN A
E=-2rcosOr +rsin0o0.
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@A-IE! B A Teq e ¢ 3x4=12

Answer any four questions :

a)

g)

@l q IR R fagres ot @@ [voe fov e s O 11 =g | @8 fov
Y AN (A TN (LS N (IS oI (N FOFIES A 9 = 2 3

Three equal charges Q are kept at the three vertices of an equilateral triangle of a
side a. What will be the total work done to take away the three charges to infinite
distance from each other ?

TN O FIE IGT ? OO TR (@ AW NS OFH B Fe@ Aifow 27 o

R <@ | 1+2

What is an equipotential surface ? Explain why electric lines of force always
intersect an equipotential surface at right angles.

1
@ SfeerHad (@ @ e ofbeRex I V=10 (x2 +y2 +22) 2,=W, &
(1,-1,2) R™e =liwen Fefm s | 3

If the potential at any point in an electric field is given by
1

V=10 (x2 + y2 + 22 )_5, then find the electric field at a point ( 1, -1, 2).
@b AT 2T LI 46 SA10o7 W GF AP {1 2/ ST ©ioersa, o7 @
qIPCed @ TP SRS 96 2 1+1+1

How do the electric field, potential and capacitance change when a dielectric is
placed between the plates of a parallel plate capacitor ?

@b IV SfULTH@ (P SfCReTE T 26T, e Toie (7 5F Tesim =S ©ig Wi e
T | 3

Find the torque that will act on an electric dipole placed in a uniform electric field.
@ AR 4P0ed @] g | @for @39 F 2 R IPIET @36 SRR I 1RFe Fo
3K ? 1+1+1

Define capacitance of a capacitor. What is its unit ? What is the capacitance of a

conducting sphere of radius R ?
) oI RS AR oo Sfoetsa e A (B A7 = ©f JRIE @ |

Explain why the electric field inside any charged conductor is zero.

i) e et R <@ R R ofberwe MR AR =T | 14 +11
Explain the statement : An electrostatic field is conservative in nature.

2 uF @38 5 pF YHRME 7f6 9 S 1w~ (A 30 cm 7908 I MO AR W00 | @9

7T I 15 cm F0 F© I AT T 26 2 3
Two point charges of magnitude 2 pF and 5 puF respectively are kept separated by a

distance of 30 cm in air. Find the work done to reduce this distance to 15 cm.
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