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FIRST SEMESTER.

<br>

Integrated B.Se. M.Se (Physics]

<br>

END -SEMESTER EXAMINATION

<br>

Time: 3:00 Hours

<br>

Synbolshae thorHt

<br>

referehce,;

<br>

1. Answer the following

<br>

4

<br>

S.

<br>

a. Evatuate T(-312)

<br>

6.

<br>

b. Express 2* + x +3 in terms of Legendre's polynomials

<br>

c. Find

<br>

2,. Solve

<br>

d. Evaluate the Hermit polynomial Hi(x)

<br>

IMSPH 101 MATHEMATICAL PHYSICS I

<br>

a.

<br>

b.

<br>

(3,2, -1) and D (1;4,2)

<br>

e. Find the volume of thetetrahedron whose vertices are the points A (2,-1,-3), B (4,1,3), C

<br>

dez+30oT

<br>

3: Using Laplace transform, solve the following

<br>

+225T=0:

<br>

a. y'+y= sinx;y(0)=1

<br>

b. y"+4y = 0;y(0) = 2,y'(0)=2

<br>

u'+u-v=0,v'-u+v=2;u(0) =1,v(0) = 2

<br>

b. i. For the Hermite polynomials, prove H,(-x) =(-1)"H,(«)

<br>

ii. Prove thatB(m,n)-B(m,n+1+B(m+1,n)

<br>

a. Solve the integral using gamma function

<br>

b. Prove the relation: Ja()=stnx

<br>

Rol! No... ..

<br>

0.25.

<br>

NOVEMBER-2025

<br>

t Max. Marks:50

<br>

a. Solve the following system for the unknown functions u() and (*) by Laplace

<br>

transform:

<br>

2

<br>

[2x5-10][CO#1-5]

<br>

.(S1[CO#2]

<br>

(SJ[CO#3]

<br>

[SI[CO#3,4]

<br>

(ST[CO#2,5]

<br>

[SI[CO#S]

<br>

[2.5][CO#4,3]

<br>

[(2.5][COH#4,5]

<br>

[5][CO#5]

<br>

[S][CO#4,S]

<br>

a. Evaluate S xdxusing Simpson's 3/8 rule takingn=3sub-intervals. [SJ[CO#3,4

<br>

h. Compare the results of Trapezoidaland Simpson's 1/3 rules for f(1+ x)dx withh=

<br>

[5][CO#3,5]

<br>



(

<br>

Appendix A

<br>

1. r(n) = e'dx
= "n+)

<br>

n

<br>

B(m, n)=

<br>

m(1-)i-dr =
r(m+n)

<br>

3. Generating Function for Legendrepölynomials

<br>

g,t)=o P(«)e'

<br>

4. :Recurrence relátions for Legendre polynomials

<br>

&. (+1)P+() = (21+ 1)xP(«) – IP-(x)

<br>

b. Piea(*)= P() +2xP{() - Pi-)

<br>

c. xP{(*)- Pi-,(«) = lP,(*)

<br>

d. xPi-(«) - IP-1(*)= P()

<br>

5. Generating Function Tor Hermîe potyromiats

<br>

e2rt-t" = Zyeov

<br>

H,()

<br>

b.

<br>

6. Recurrence relations for Hermite polynomials

<br>

2vH,-1(x) = H()

<br>

r(n)r(m)

<br>

2xH,() = 2vHy-() + Hy+n()

<br>

C. H()= 2xH,()- Hya()

<br>

7. Bessel's Function

<br>

(-1)" (*2n+m

<br>

y, =Jn(*) = Lm-0nl(n+m)i

<br>

y, =J-m(«) = m=0al(n-m)!

<br>

8.. Bessel's Generating function

<br>

gx,t) = ea=o)tm

<br>

9. Recurrence relations for Bessel's function:

<br>

a. Ja-1)+Jm+1() =n)

<br>

b. Jm-i(*) -Jm+i()= 2Jm()

<br>

c. Im+1() =Jm«) -J(«)

<br>

21-m

<br>

63/8

<br>

AppendixB

<br>

1.

<br>

2.

<br>

3.

<br>

4..

<br>

5.

<br>

6.

<br>

7.

<br>

8.

<br>

9.

<br>

10.

<br>

11.

<br>

12

<br>

13.

<br>

14.

<br>

15.

<br>

16.

<br>

17.

<br>

18.

<br>

19.

<br>

20.

<br>

a1,2,.)

<br>

21.

<br>

sin ar

<br>

cos as

<br>

coshx

<br>

.

<br>

a 12, ...)

<br>

Pcos

<br>

1-le

<br>

FRU)-L))

<br>

(>0)

<br>

(a-9! >0)

<br>

Sr-v2 (s>0)

<br>

(UD):21-N,i

<br>

2a3

<br>

-o

<br>

FU)-L))

<br>

(á- 1)!

<br>

(-a)

<br>

G>0)

<br>

s-b

<br>

G>o)

<br>

(G>0)

<br>

2a

<br>

(s>0)_

<br>

G>0)

<br>

1

<br>

J+ as

<br>

(>a0

<br>

(1+a9)

<br>

(:>0)

<br>

(s>0)

<br>

(s > o)

<br>

(s>6)

<br>

(>b)

<br>

(g>0)

<br>
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<br>

Time: 3:00 Hours

<br>

Roll. No..

<br>

Integrated B.Sc.-M.Sc. Physics
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<br>

Q1. Answer the following questions.

<br>

Max. Marks: 50
:

<br>

[2x5][CO#1-5][L#1,2,3]

<br>

[a) The position of a point in the frame S' moving relative to S,

<br>

with a constant velocity of 10cm/s along X-axis is given' by

<br>

(11,9,8).Calculate its position with respect to frame S, ifthetwo

<br>

frames were in coincidence only 0.5 second before.

<br>

[b] What are massless particles? Show that their energy E and

<br>

momentum P must have relation E= pc.

<br>

[C]Differentiate. between elastic and inelastic collision. Give

<br>

example.

<br>

[d] What is the ratio of the force of attraction between two bodies

<br>

kept in air and the same distance apart in water?

<br>

[e] State and explain Hook's law.

<br>

Q.2[a]Differentiate between inertial and non-inertial frames of

<br>

references with suitable examples. Prove that law of conservation of

<br>

linear momentum is invariant under Galilean transfornation

<br>

equations.

<br>

(4J[CO#1] L#2,3]

<br>

b]Derive Lorentz transformation equations for space and time.

<br>

Show that Lorentz transformation equations reduce to .Galilean

<br>

Transformation equations for v« c

<br>

[41[CO#2][L#2,3]

<br>

Q3[a]Show that by introducing the idea of reduced mass a two body

<br>

problem can be reduced to one body problem. [4J[CO#4]L#2,4]

<br>

bIWhat do you mean by length contraction. Calculate the percentage

<br>

contraction ofa rod moving with velocity of0.8c in a direction inclined

<br>

at 60° to its own length.

<br>

[4][CO#2]L#3,5]

<br>



8320

<br>

Q4a]:Státe and provetheorem of conservation of angular momentum

<br>

for the system of N-particles.

<br>

[4][CO#3][L#2,3]

<br>

[b]Define moment of inertia of a body. Discuss its physical

<br>

significänce. State and prove theorem of parallel áxes of imoment

<br>

of Inertia.

<br>

[4J[CO#3)] [L#1,2]

<br>

Q.5 [a] Obtain expression for gravitational potential due to a spherical

<br>

shell at a point (i) outside (im) on the surface (if) inside spherical

<br>

shell

<br>

[4][CO#4] [L#1,2,3]

<br>

b] Anartificial satellite revolves around earth at a height of 1000

<br>

km, The radius of the earth is 6.38× 103kim. Mass of earth is

<br>

6x102+Kg, G=6.67 x 10-11Nm²Kg-2.Find orbital velocity and

<br>

period of revolution.

<br>

[4][CO#4 [L#1,5]

<br>

Q.6 a] Explain the effect of temperature, density and pressure on the

<br>

viscosity of liquid. A square plate 0f 10 cm side moves parallel to

<br>

another plate witha velocity of 10cm/'s, both plates imnmersed in

<br>

water. If theviscous force is 200dyne and viscosity ofwater is 0,01

<br>

dyne cms,what-is their distance apart?

<br>

[41[CO#5]L#1,5]

<br>

[b] Explain Poiseuille's formula. Water is flowing through a

<br>

horizontal tube 8cm in diameter and 4 kilometres in length at the

<br>

rate of20 litres/s. Assuming only viscous resistance, calculate the

<br>

pressure

<br>

irereauired to maintain the flow in terms ofmercury colümn.

<br>

Coefficient ofviscosity of water is 0.001 Pa-s.

<br>

[4J[CO#5][L#1,5]

<br>

Q.7a]Derive the Euler's equations for rotating rigid body.

<br>

[41[CO#3] [L#1,2]

<br>

Tb] What is a perfectly inelastic collision? Show that kinetic energy

<br>

[4J[CO#3] L#2]

<br>

is invariably lostin such a colision.

<br>
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COURSE CODE IMSPH:105 COURSE TITLE:THE ELEMENTS

<br>

OFELECTRICITY& MAGNETISM

<br>

Time:3.0 Hours

<br>

Max. Marks:40

<br>

Note: Attempt any five questiois. Symbols have their usual meaning.

<br>

Ql (a) Ifatbl= |a - b| show that a is perpendicular to b.[3][Co:2]

<br>

[BTL:1,2]

<br>

(b) Prove that V. (A + B) = 9.A +7. B 2) [CO:3] [BTL:1,2]

<br>

(c) Given = 2+y2 + z, find (i) grad and (i) a unit normal

<br>

to the surfacë at point (2, -2, 3).[3] [CO:3] [(BTL:2]

<br>

Q2 (a) Find the electric potential energy and the work done with

<br>

appropriate figures for to point charges q and qo along a (1)

<br>

straight line and (ii) an arbitrary path from charge.q. What would

<br>

be the effect on the potential energy if the two point charges have

<br>

the same sign or the opposite signs ? [3.5] [Co:s] [BTL:3,4]

<br>

(b) What is the role. ofa dielectric material placed in between the

<br>

plates ofa parallelplate cåpacitor? (1.5] [CO:2] (BTL:2]

<br>

(c) Derive the Relation between polarization vector (P),

<br>

displacement (D) and electric field (E) for a dielectric. placed in an

<br>

extermal field Eo betwedh the plates of a charged capacitor. [3]

<br>

[CO:5]BTL:3]

<br>

Q3 (a) Using Biot Savart's lavw, find the magnetic field due to current in

<br>

a long, straight wire. Draw an appropriate figure for the same. [3]

<br>

[Co:5)(BTL:3)

<br>

t9
32)

<br>



(b) A Figure below shows two lopg wires carrying currents ij and iz

<br>

..:

<br>

are placed perpendicular to each other in such a,way that they just

<br>

avoid a contact. Find the magnitude.force on a smalllength dl of.

<br>

the 2nd wire situated at a, distance: l from the 1" wire, 13][CO:3]

<br>

BTL:2]

<br>

(c). Wht. ar the properties of Dia-, Para- and Ferromagietic

<br>

substances? [2] [CO:2] BTL:2]

<br>

Q4 (a) What are eddy currents,& what are its applications? [2] [CO:2]

<br>

BTL:2]

<br>

(b) Write dowh the Maxwell's equations and state its sigificant

<br>

implications (2.5] [CO:5]. [BTL:3]

<br>

(c) An average·induced emf of 0.20.V.appears in a coil when th

<br>

current in it is changed from 5,0 A in one direction to 5.0 A in the

<br>

opposite direction,in 0.20 s. Pind the self-inductanc of the coil.

<br>

[15TCO:31 (BTL:3]

<br>

(@) State main differences between a conduction anda displacement

<br>

current QR difference between self & muual induction.: (2] [CO:2]

<br>

[BTL:2]·

<br>

QS(a) State Faraday's Law of electrpmagnetic-inductiónahd Maxwell's

<br>

counterpårt toFaraday's law. [3] [CO:5].(BTL:2]:

<br>

-(b), Derive: the expression of Ampere-Maxwell Law [3] [CO:s]

<br>

BTL:3,4]

<br>



(c) Calculate the energy stored in an inductor of inductance 50 mH

<br>

when a currertof2.0 A ispassed through it. [2][CO:2] [BTL:3]

<br>

Q6 (a) Define the following terms: (i) Electric Potèntial (ii) Lenz's Law

<br>

(iii) Energy stored in an inductor and (iv) Dielectric Strength 8]

<br>

[Co:s) (BTL:2]

<br>

Q7. (a) A parallel plate capacitor has plate area A and plate separation d.

<br>

Thespace betwèen the plates is filled up to a. thickness x (<d) with

<br>

a dielectric of. dielectric constant K. Calculate the capacitanceof

<br>

the systemn.(3]{C0:3] [BTL:3,4]

<br>

(b)A long straight. wire carries a current of 35 A. What is the

<br>

magnitude of the field B at a point 20 cm from the wire. [2] [CO:4]

<br>

[BTL:3]

<br>

(c) A solenoid Sl is placed inside another. solenoid.S as shown in

<br>

figre below. The radi of the inner and the outer' solenoids are ri

<br>

anr respectively and thenumbers of turns perunit length are n

<br>

and n2 respectively. Considera length lof each solenoid. Calculate

<br>

the mutual inductance between them. (3] [CO:S],[BTL:3]

<br>
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NUHGAtBEiy'sestons froht:01Q8Symbolshävetheír úsual:

<br>

Assume suitable missio data,ifahy:

<br>

Q 1(a) Derive the equation of cónservation of momentum21:[CO:S1

<br>

(BTL:2]

<br>

(b) State thrèe main differehces between a centripetal anda

<br>

centrifugal force anid write down their expressions?:(2|(CO:2]

<br>

BTL:1]

<br>

(c) For circular turning on toads, whát is the. limit to. the maximum

<br>

value of.friction for a saft turn?What is thetendency-to be

<br>

overturned by a cyclist if he turns'around a curve at 15.mils/hour

<br>

and ifhe doubles the speed?,OR Statekey.aspects of noment of

<br>

inertia and give its expeksion- [(2j [CÓ:5](BTL:1,2]

<br>

(d) Two bodies of different masses áre movingwith thesame.kintic

<br>

energy of translation.Which has greatermomentum?(2][CO:2]

<br>

[BTL:2]

<br>

Q2(a) State two postulates of special relativity. (2.51|[CO:3] [BTL:1]

<br>

(b)Explain the concept of Twin Paradox:ORTim Dilation [2.5):

<br>

[CO:sj (BTL:2]

<br>

(c)A spaceship is moving awayfrom the Earth with a velocityof

<br>

o.se and fires a'rocket whose vlocity withrelative toSpace is 0.5C

<br>

) away frpm the carth; (ii) towards the carth: Caleuláte the.

<br>



velocityoftherocketas observedfromthé earthin two cases. [3].

<br>

[Co:31BTL:3]

<br>

QI(a) Derive theexpression:ofrelativjstic kinetic enérgyof any partigle

<br>

of mass m.I4-[CO:S) BTL:31

<br>

ho

<br>

(b) Derive: Lorentz. Transformationequations from theperspetive of

<br>

inertialframesinrelativity. OR Consider a 'späceship moving away

<br>

from you at a.velocity of 0.5c.:It fires a-rocket:that:thrusts in the

<br>

same direction, also away fromyou, át a:speed of:0.5c'relativeto

<br>

itself. How fast does therocket ove relatiye to,you? Suppose that

<br>

the spaceship instead fires.a pulje- of laser light-in its direction of.

<br>

travel. How fast doesthe pulse' move in your framê of reference?

<br>

141(Co:s]BTL;3,4]

<br>

:

<br>

i:4(a) Deriye mirror. formulai.e. 1/f=1hu +1/v either for åconcave

<br>

mirroror convex mirror where fis the focal length; u is the:

<br>

distance of the object from thémirror änd v is the distance of the

<br>

image fromthe.mirror. [3][CQ:S] (BTL:3]

<br>

..

<br>

(b) If the distance of the object fromthè concave mirror.is 4 times

<br>

thefocal length,then; thepositionof the image willbe obtained

<br>

at? (2 [CO:3](BTL:3]

<br>

OWhat conditions äre necessary for.totál internalreflection to

<br>

occur?-(21CO:21(BTE:1].

<br>

() Howdoes the.refractiveindéxpffect thetotal.internal refleçtion

<br>

ot light?.(1j[Co21(BTL:1)

<br>

fQ5(a) Derive theexpressiònof a'LensMaker,Fornula for a convex

<br>

ens;, ie: 1/f=(n-l)(1/Rí-1/Ra) where fisthe' focal lehgth, nis

<br>

thc refractive ind¢x, and.R;and Ra arethe radii of thecurvature

<br>

of the lens surfaces.13(Co:s)BTL:3]

<br>



(b) Define the following terns for þoth concaveand onvek-lens:).

<br>

Magnfication (M) and(i) Power(P) (21[CO:3] (BTL:1]

<br>

(c) An object of size 3.0 cm is placed 14 ctn in front ofa oncave

<br>

lens of focal length 21 cn. Describe the image produced by the

<br>

lens. What happens ifthe object is moved furtheraway from the

<br>

lens? (3) [Co:2) (BTL:2,3]

<br>

Q 6(a) Derive the éxpression ofa Kinetic energy (K), Potential Energy

<br>

(U) and TotalMechanical, Energ E for asimple harmonic motion

<br>

(SHM). [2.5][CO:3] [BTL:3]

<br>

(6) Plot (i) Energy vs.Position Graph and (ii) Energy vs. Time Graph.

<br>

(2) [CO:3)j (BTL:1,2)

<br>

(c) Find the time average & positionaverage ofKinetic & Pòtential

<br>

Energy for a SHM. [3][CO:3][BTL:2]

<br>

Q7(a) Derive the eguations ofmotion of a Damped Harmonic Oscillator

<br>

and discuss over-damped, critically damped'and únder-damped

<br>

cases OR Define the follöwing terms for adamped oscillator (i)

<br>

Relaxation Time; (ii) Mean Timeand(ii) Quality Factor. What is

<br>

the relation between these three terins?(5) [C0:5]BTL:3]

<br>

(b) Anoscillator has atime period of3 seconds. Its amplitude

<br>

decreases by 5% each cycle. (a) By howmuchdoes its energy

<br>

decrease in each cycle? (b) Find the time constant and (c) Find the

<br>

Q-factor.- (3][CO:S] (BTL:3]

<br>

Q8(e) Theoquation of motion for adamped öscillator is given by.

<br>

4d?x/dt+ bdx/dt + 32 x 0

<br>

Forwhat range ofyalues for the. damping constant will themotion

<br>

be ) Underdarmped; (ü) Overdampedand(ii) Critlcally damped?

<br>

13) (CO:2) (BTL:3)

<br>



(6Apolnt soürce Sisplacedmidway between two converging

<br>

mirros haviig equal focal lengthfasshöwn in figurc belów.Find

<br>

the valuesotd-forwhiçh nly one imáge is formed:'(3 [CcO:2]:

<br>

BTL:Ž,3)

<br>

(c) Find the time périod,for the arrangement for the following mass

<br>

loàded springhavingspring constantk 'and k; as shown in the fig.

<br>

below. (2]TCO:2] [BTL:2,3]

<br>
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[c] Salient features ofnuclear forces

<br>

[djSpontaneous and Stimulated emission

<br>
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<br>

wavelength of a photon

<br>

electronthroughan angle

<br>

November 2025

<br>

Max Marks: 50

<br>

Q.2 [a] What is Compton effect? Obtain an expression for the change in

<br>

when it is Compton scattered by a free

<br>

with respect to the original direction.

<br>

[5I[CO#1]

<br>

[b] Explain the wave-particle duality of matter and light. How was it

<br>

demonstrated by the Davisson-Germer experiment?

<br>

[2.5 x4=10][CO#1-5]

<br>

. Page 1 of 2

<br>

[5][CO#1]

<br>

Q.3 [a] Define the position probability density and probability current

<br>

density in the context ofa quantum mechanical wave function. Obtain

<br>

the equation connecting these quantities and give the physical

<br>

interpretation of this equation.

<br>

[SI[CO#2]

<br>

[b] Write down the. time-dependent Schrödinger wave equation and

<br>

obtain the time-independent Schröodinger equation from it.

<br>

[SJ[CO#2]

<br>

Q.4 [a] Consider a particle trapped in an infinite potential box ofwidth 'a',

<br>

0,

<br>

0<*Sa

<br>

V()={

<br>

xS0,z2a

<br>



Write the Schrodinger equation for this particle and hence. get the

<br>

expression for the energy eigen values and eigen functions for the.

<br>

particle. Draw its first three probability densities and wave functions.

<br>

[SI[CO#3]

<br>

[b] For a 3D potential box where LLyFlm, explain why the

<br>

degeneracy of-the ground state is 1, and the degeneracy of the first

<br>

excited state is 3.Also calculate the difference of energy eigenvalues

<br>

of first excited and third excited state for the same.

<br>

.

<br>

[5I[CO#4]

<br>

Q.5 [a] Starting with the rate equations for matter-radiation interaction,

<br>

show that the ratio of the Einstein's A and B coefficients is

<br>

proportional to the third power of the frequency of radiation.

<br>

[S1[CO#S]

<br>

b]Describe the construction and,working of a Ruby- laser. What are

<br>

the characteristics ufataser beam?

<br>

Q.6 [a] Derive the semi-empirical mass formula (Bethe-Weizsäcker.

<br>

formula) using the Liquid Drop Model.

<br>

---END

<br>

[SI[CO#S]

<br>
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<br>

b]Find the activity of 1.00 mg of radon, 222n, whose atomic mass

<br>

is 222 u.

<br>

SJICO#4]

<br>

(S1[CO#4]

<br>
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<br>
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<br>

IMSPH205: OPTICS

<br>

Note:Aucmpt anyuesni

<br>

Assume suitablc mtfhaatasifan'y. :

<br>

Roll No.

<br>

Interpreted B.scM.SC

<br>

Nov-2025

<br>

Max. Marks: 40

<br>

1. (a) Explain Huygens principle of wave propagation and apply it to prove the

<br>

law of reflection ofa plane wave at a plane surface.

<br>

(b) Explain Electromagnetic nature of lightarid wavefronf? Howitisproduced?

<br>

[4+4 =8][Có1]

<br>

2. (a) In a Young's double slit experiment, monochromatic light of wavelength 2

<br>

.=600nm is used. The slits are'separatedby d=0.4 mm, and the screen is placed

<br>

at a distance D 1.2 m fromn the slits. A thintransparent film ofrefractive index

<br>

l4 and thickness t is introduced in front of one of the slits: As'a result, th

<br>

central maximum shifts byy=3 mm onthe screen.

<br>

() Derive the expression for the shift of the central fringe when a thin film is

<br>

inserted in front of one slit.

<br>

(i) Using this expression, calculate the thickness t of the film.

<br>

(ii) Ifthe entire apparatus is now immersed in a medium ofrefractive index

<br>

1.33, determine the new fringe width.

<br>

(iv) Explain physicallywhy the central maximumn shifts but fringe width does

<br>

not change due to insertion ofthe thin film.

<br>

(b) Derive the condition for constructiv and destructive interference of light

<br>

reflected from a parallel-sided thin film of thickness t and refractive index u,

<br>

when mnonochromatic light of wavelength 2 is incident at an angle i.

<br>

[4t+4-8] [CO2]

<br>



3: Derive the expression for the transmitted intensity in a Fabry-Pérot

<br>

interferometer and obtain the Airy formula. Two identical losless mirrors

<br>

(reflectivity R-0.85) form a Fabry-Pérot ctalon filled with air- (n=l). Mirror

<br>

separation is d=1.6 um. Light of wavelength =600 nm, is incident normally.

<br>

Calculate the phase difference betwcen successive transmitted beams and find

<br>

the transmited intensity ratio l/lo using the Airy formula.

<br>

[81[CO3].

<br>

4. Derive the intensity distribution for Fraunhofer diffraction at a single slit and

<br>

obtain the condition for minima. A monochromatic light of wavelength

<br>

A-600nm falls on a single slit of width a-0.30 mm. If the diffraction pattern is

<br>

observed on a screen placed 2m away, calculate the angular position of the first

<br>

minimum. and the linear position of the first minimum on the screen.

<br>

[81[CO3]

<br>

5. (a) State and derive Fresnel's assumptions and hence obtain the expression for

<br>

the resultant amplitude at a point due to Fresnel's Half-Period Zones for a plane

<br>

wave.

<br>

(b) A point P is located 2.Sm from a plane wåvefront. Calculate the radius of the

<br>

550nm.

<br>

first Fresnel half-period zone for light of wavelength

<br>

[81[CO3]

<br>

6. (a) Derive.the.expression for the fringe width and discuss why the fringes are

<br>

asymmetric and whya dark fringe appears at the geometrical line of contact.

<br>

(b) Derive the expression for the separation of the virtual coherent sources and

<br>

hence obtain the formula for fringe width.

<br>

(8][CO3]

<br>
























































































































































































































































































