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(Write your Roll No. on the rtop }mmed:'a:e{l-' on receipt of this que_ﬂ!on_ paper.)
Attempt five qucstioﬁs in all,
taking at least one question from each Section.
~ Section A
1. .(a) Determine the identity e!ément for the binary operation,
(a, b) * (¢, d) = (ac, bc + d).

() | is the set {I, -1, i, -i} a group under multiplication ?
(-+A)

P.T.O.
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(d)

(@)

(@)

G 2 ) 867
Given a set of vectors, U = {(a, b. ¢) :a< b <¢) in R,

Determine whether U forms a subspace of R? or not.

Find the basis and dimension of the solution space W

of the system of homogeneous linear equations :
x+4y+2:=0
A +y+5:=0.
3+3+4+5

It is given that {o, B, y} is a set of linearly

independent vectors. Determine whether the vectors,

o -2B, a+B+y, B-yare linearly independent or

linearly dependent.
Show that the transformation, T : R3 — R2 defined by,
T@x, y. 2) = (x + 2y - 3z, 4x — Sy + 62)

is a linear transformation.

867

(¢)  Let T be a linear transformation, T : R} — R3, such thar,

et

-

+
L)

_.i
e

1
-

i

1

Find the matrix representation of T, with respect to the

basis, te), 5, e3}. where,

] 0 0
=0 .6 =11 ey =10
0 0 |
5+5+5
Section B

(@)  Show that all the eigen values of a unitary matrix have

unit magnitude.

(h)  Assuming that A, | — A, | — A™' are all non-singular

matrices, show that :
A-A"+@-aANl=)

P.T.O.
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(¢)  Show that any fwo cigen vectors corresponding to
t‘ = -

two distinct eigen values of a Hermitian matrix are

orthogonal. S+5+45

(«) Determine the eigen values and eigen vectors of the

matrix,

3 [
A= .
6 -4

()  Diagonalize the matrix,

(cbs& —sin@
A=

sin@ cosB ;
- 5+10

{a)  Solve the coupled differential equations, using the

matrix method :

dv
7’——(&\‘—!;}'
&
dt ¥ - ay

The initial conditibns are, x(0) = 0: L
Codr

1 =)

(b) Using Cayley-Hamilton theorem, for the matrix.

3

N
38

determine A~!.

Section C

Consider a uniform flexible chain hanging from a support under
the action of gravity. At time ¢ = 0, the chain is given an arbitrary
displacement, y(x, 0) = y,(x) and is released from rest. Establish
the wave equation for this system, and solve it to determine the
displacement y(x, ¢) at a later time ¢. Here, x is the vertical distance

measured from the free end of the chain and y(x, ¢) is the

displacement in the transverse direction. 5+10
Solve the one-dimensional wave equation :
ﬂ - -2“@ 0<x<L
o2 . ox?’
P.T:0.
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The initial conditions are,

% £ 0<xeL?
u(x, 0) = 124
—(L-x) ifL/2<x<L
L
gl =0 | 1
ot S _5_

t=0

Derive the one-dimensional heat conduction equation, given by,

u _ 0%

— =g

ot  dx?

Find the temperature in a laterally insulated bar of length L,

whose ends are kept at 0°C, assuming the initial temperature is
given by :
X f O<x<L/2

u(x, 0) = L 15
L-x if —2—<x<L _
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Attempt five questions in all.
Question No. 1 is compulsory.

Use of Non-programmable scientific calculator is allowed.
. Answer any five of the following : 5x3=15

(@) Write down rwo conditions for observing a sustained

interference pattern.
() Show that when light is reflected from a denser

surface, a phase change of 7T is introduced in the

reflected ray.
P.T.O.
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(e)

®)

« 2 ) 868

What is the total number of lines a grating must
have in order just to separate the sodium doublet
(A, = 5890 A and A, = 5896 A) in the second
order 7

What are the requirements for recording a hologram ?
Give at least two.

Two coherent beams of \-vavelength 5000 A reaching
a point would individually produce intensities .1.44 and
4.00 units. If they reach there together, the intensity
is 3.04 units. Calculate the lowest phase ditference with
which the beams reach that point.

The observed visibility is 0.3 with the two light beams
having intensities in the ratio 1 : 9. Find the degree
of coherence.
What is the radius of the first half-period zone in a
zone plate behaving like a convex lens of focal length

70 cm for light of wavelength 7000 A2

[

(h)

(@)

(b)

(a)

()

( 3 ) 8%

Using Fermat’s principle, establish the law of
reflection.

Derive expressions for the equivalent focal length and
the positions of principal points and focal points of
a coaxial system of two thin lenses separated by a finite
distance. 622
Plot the principal points and focal points for a
hemisperical glass lens of radius 10 cm and refractive

index 1.5 placed in air. 5

0

]

What are coherent sources
Derive an expression for the resultant intensity of the
interference pattern when two coherent beams of light
(intensities I, and '2. having phase difference ©) are
superposed. Find the visibility of fringes if :

M 1y =1

@iy 1, = 21, 722

P.T.O.
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(a)

(&)

868

What will be the resultant intensily when the il
ces

of ntensities |, and I, are incoherent 2 3

Calculate the path difference between two consecutiy
€

reflected rays in a wedge shaped film (formed by two
plane surfaces inclined at an angle 0) angd prove that
the fringe width B is given by :

A
D
2tan 0 \Jp” - sin?;

i
where, u is the refractive index of the film, is the
angle of incidence and ‘A’ is the wavelength of the
incident light. 74
What do you mean by iocalised and non-localised
fringes ? Give one example of each, 4
Prove that the diameters of Newton's dark rings are
proportional to the square roots of natural numbers in
reflected mode for normal incidence. 7
Explain how Michelson’s interferometer can be used to
determine ; 44

() the wavelength of monochromatic light

(/) the refractive index of thin transparent film.

(a)

®)

()

868
Plane waves of wavelength A impinge normally on a
double-slit arrangement (two slits each of width a
separated- by an opaque space of width b), prove that
intensity at any point P on screen (parallel to the plane
containing double slits) due to Fraunhofer diffraction
is given by :

sin? B

ﬂz

I =41, cos?y

A

the angle of diffraction and ly is the intensity at

n .
where, § = Ea sin 6, y = I(a + b) sin 0, 0 is

centre on the screen. Show the intensity pattern
graphically. 83
Prove that in the limit @ — 0, the above equation can

be reduced to the equation for the intensity distribution

in Young’s double slit experiment. 2

Prove that in the limit & — 0, the above equation can

be reduced to the equation for the intensity distribution

i 2
for a single-slit of width 2a.

P.T.O.
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(a)

(b)

(a)

(b)

(6 ) 88

Derive Fresnel’s integrals. Calculate the value of intensity

by an unobstructed wavefront. . 6.2

Using Cornu’s spiral, explain the Fresnel diffraction
pattern due to a straight edge. 7
What are half period zones ? Discuss Fresnel’s
diffraction due to a circular aperture in terms of half
period zones. 2,10
A zone plate has focal length of 50 cm at a wavelength

of 6000 A. What will be its focal length at a wavelength

of 5000 A ? 3
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Question No. 1 is compulsory.
Attempt any four from the rest.

Attempt five questions in all.

(Non-programmable scientific calculators are allowed)

Answer any five of the following :

(@) Find the dominant eigenvalue of the following matrix -
=

4 3

PO,
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L
—

V) ax o show  (hay . ) . )
() Find the solution of system of linear algcbraic

(E+E7) fx)=27(x) equation :
where | is shifi operator, : dy+x,+x, =4
(¢)  Find the minimum number (o iterations required to attain G +4x, -2x, =4

an-aceuracy of 0,001 in (he interval [1. 2] using ST B S
- x| ok —aky =

bisection methods. . o
Using Guass-Seidel method (at least nvo iterations).

() What are forward and backward differences in a

n
n
Ln

difference table ? How are they related ?
3. (¢) Calculate :
(¢)  Find the relative error in x = 0.003444. if its value is ' £
H 1V
== @l <%

truncated to three decimal places. dx dx

; at x = 0.70 from the table of values of x and ¥ :
() Show that the rate of convergence of Secant method

is approximately 1.62.A 53 X y
(@)  Deduce the Newton-Raphson method to find the roots 0.68 0.8086

of the equation f(x)=0. 069 0.8253
(h)  Find the root of the equation by any method correct ' 070 0.8472

upto two decimal places : i s

X —5x+4=0- - —_—
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dv

i =y=y? 20)~ |

- the interval [0, 1] with step size 0.2

870

10,5

and A4.5) from the following set of data :

X y
' 14
2 77
3 40
4 55
5 68

(h)  Solve using Bisection method the equation :

=x=1

in the interval [1, 2].

(@)

(a)

()

(©)

(@)

()

L 5 9 870

Derive second order Runge-Kutta formula.

Hence find the solution of differential equation :

gi =X =Y }(0) =]

with # = 0.2 on the interval [0. 1]. 5,10

Derive the trapezoidal rule to solve numerically the

integral :
I=fﬂﬂm.

Evaluate I x’dv by the trapezoidal rule when the
interval (1, 2) is subdivided into four equal parts.

Use Simpson’s rule to compule the integral :

3ody .
| = J: " with n = 4. 55,5

Derive Gauss Legendre's three point formula to solve

the integral :

lzfﬂﬂﬂ

Discuss the Least squarc fitting for a quadratic

curve.
P.T.O.
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(¢)

Linearly fit the following data :

y

[.1
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(b)

Attempt as per directions.
Section A
Do any rwo questions.

State and prove M, -Test for uniform convergence of

a sequence of functions.

Show that :

an'x)=x-—+— ... for xe[-1.1]

n=l——+— .......... . 6'210

P.T.O.
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(h)

(a)

=) 1129

Show that the sequence <f, > where

nx
f,(X) = —-
l+nx

xeR

(=)
(=]

.

1s not uniformly convergent on R.

Show that if a series z 7, converges uniformly to
7 in an interval [a, b] and its terms /, are continuous
al a point x;, in the interval (a, b). then the sum function

J is also continuous at X- 6416

Prove that if a power series :

n
DEES

is such that a, #0, for all » and

lim | Szt =
n—ses | R

"o

then Z a,x" is convergent for x| < R and divergent

ca n=1

for |x| > R. Show that series Z 7~ I8 convergent

n=1

for all x e (=1 1). Also check the convergence of this

series at v = +],

(b)

( 3 ) 1129

State Weierstrass M-Test for uniform convergence of

gseries of functions. Show that the series :

ta
X

5
n=1 ”(I+mu)

is uniformly convergent on R. 6446

Section 11

Do any three parts :

(a)

(®)

(©

Show that the integral :

s m

w2 sin” x

j dx
] x"

is convergent if n < m * L.
Test the convergence of :
J.m e " dr,
0
Prove that the Gamma function :
J"ﬂ xm—le—.u e
1]
is convergent if m = 0.

p.TO.
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Show that

[F Ly o ] *) tan™
;s v r_alog (I+a”)tan™"a 55555

Section 111

Do any one part :

()

(b)

Find a formula for the probability distribution of the

total number of heads obtained in four tosses of a

balanced coin.
If X has the probability density :

_ ke for x>0
fx)=

0 elsewhere

find 4. the distribution function of the random variables

X and use it to evaluate :

P05 < X < 1) 5,5

1129

6. Do any three parts :

(@)

(b)

()

Find the moment generating function of the random

variable whose probability density is given by :

. Je" for x>0
J(x)=

l 0 elsewhere

and use it to find an expression for u .

If the joint probability density of two random variables
X and Y is given by :

y+y for0ex<l 0<y<l

flx, y)=

elsewhere

Find the joint distribution function of these two random

variables.

Find the probabilities that a random variable

having the standard normal distribution will take on a
value :
(7) less than 1.72;

(if) between 1.30 and 1.75.

P.T.O.



of correlation
DEtween them If
A =X ky
and

V=Xt (o/o)y, f

nd the value of K s that U and

V are uncorrelated.
5555

Do any three parts :

(a)

(b)

The means of two single large samples of 1000

and 2000 members are 67.5 inches and 68 inches
respectively. Can the samples be regarded as drawn from
the same population of standard deviation 2.5

inches ?

A random sample of 10 boys had the following 1.Q’s
70, 120, 110, 101, 88, 83, 95, 98, 107, 100. Do these
data support the assumption of a population mean 1.Q.

of 100 ?

(s at 9 d.f. = 2.262)

1129

« 7)) 129

(¢) Two random samples of sizes 8 and 10, drawn from

the two normal populations are characterized as

follows :
Population | Sum of squares of deviations from their
respective means
1 844
Il 1026

Can they be regarded as drawn from the two normal

1 1 1 @
populations with the same variance -

(Fgos for 7 and 9 df. = 3.29)

(d) The theory predicts the proportion of beans in the four

groups A, B. C and D should be 9 : 3 :3 : 1. In

i umbers in the
an experiment among 1600 beans. the n

four groups were 882, 313. 287 and 118. Does the
b
experimental result support the theory

(1l for 3 df. = 7.815)

500
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All questions carry equal marks.
Question No. 1 is compulsory.
Attempt 2 questions from Section A
and 2 questions from Sectioﬁ B.

Use of scientific calculators is allowed.

| Attempt any five questions : 5x3=15

Determine the solutions of the equation =* = | where

(a)

- is a complex number. Represent the solutions

graphically.
P.T.O.

w'J A
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(c)

)

(2)

Locate the
veate the name the ; 28
SIngularitie

ol the function -

flz) = .IP_BQ__Z»‘
122 = 1};’

Evaluate -

-) - [‘ ~ L
over a circle C in the counterclockwise direction, C js

described by |z|=n,
Find the real part of ().

Show that x8(x) = 0. where O(x) is the Dirac delia

function.

If F(w) is the Fourier transform of f{£). then prove that

the Fourier transform of :

fta:)=lF[9]
a a

where « is a constant.
Determine the Laplace transform of :

£(t) =sin®2¢ .

i .
N the fipjge Z plane

(3) 2820
(h)  Evaluate :
. J:tr’ Win t dt
0
using Laplace transform.
Section A
Attempt any nro questions from this section,
(a)  Verify Cauchy’s theorem for the function :
flz)=22% +32-7.
if C is a square with vertices at -1+, 1=+1/.
(b)  Using De Moivre’s theorem, prove that : 10.5

c0s 30 = 4 cos® 0 - 3cosB
§in30 = 3sin® - 4sin°0

(¢)  Expand :

2
! (z-11(2-2)

in a Laurent’s series valid for the given regions :
( 1<l]g<2
@ e =1 >

P.T.O.
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Eyvaluate
I rcosnz
— [=d
‘ 4
2m c2 -1
around a square with vertices at 5,241 105

Using the method of contour integration prove any two of

the following Vit 7V
I-_ Ebf_ i
(¢t) d 1+ I{j 3
F d0 b
b S e —
(0) “1+sm39 ﬁ
.r cos 3x _mfe? )
() 01+ x%)(x% +4) 2(3 6 )
Section B

Attempt any nve questions from this section.

Determine the Fourier transform of the function /1)

(@)
fit)=1-1¢for|t] <1
=0 otherwise
Hence evaluate :
T teost — sint t
_[ ———3 —— ¢0s Edr
3 t
(h) State and prove the convolution theorem for Fourier

87

transtorms.

6 (q)
(5
7. (a)
()

2820

(5
) 2820

Given fr) = | for -l <¢< s
= 0 otherwise

Express /1) as a Fourier integral and hence evaluate :

do.

fsln weos wf
)

State the convolution thesrem for Laplace transform. Use
this theorem to evaluate the inverse Laplace transform

of : 87

F(s) = —2(1—1-—
Q

Using Lapiace transform, socive the following set of

simultaneous differential equations :

dx(t)
_— t)=0
. + y(t)
d_d_Jt” - x(t) =0 given x(0)=1; y(0) =

Determine the Lapiace transform of a periodic function

105

Any with period T.
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Write your Roll No. on the top immediately on receipt of
this question paper.

Attempt five questions in all.

Question number 1 is compulsory.

Symbols have their usual meaning.

Answer any five of the following : (5%3=15)
(a) Calculate the de Broglie wavelength of an electron

accelerated through a potential difference of 100V and
IMV.

(b) Determine the activity of 1 g of ,,U?® if its half life is
4.5 x 10%.

P10,



Ia

p—
[ B

The maximum energy of photoelectrons from Aluminum
e\ for radiation of 200 nm and 0.90 eV for
radiation of 258 nm. Calculate the Planck’s constant
idlilldl il i e

and the work function of Aluminium.

(d) Write two special characteristics of the light emitted
from a laser. Distinguish between spontaneous emission

and stimulated emission.

(e) Why do we associate a wave packet and not a

' . . . 0
monochromatic de-Broglie wave with a particle °

(f) Which of the following are eigen functions of the
operator d’/dx’>? Give the eigen values where

appfopriate. (1) cos x, (ii) e, (iii) sin°X.

(g) How does the uncertainty principle rule out the possibility

. 9
of electron being present inside the nucleus ?

(a) What is Compton scattering ? What is the origin of
, : 5
presence of the unmodified line at all scattering angles 7

Obtain the expression for change in wavelength

AL = —E—(I —cos0)

m,C

where symbols have their usual meaning. (2,5)

i i - of
(b) In a Compton scattering experiment, X-ray .
wavelength 0.24 nm is scattered at an angle 60 relatlvz
to the incident beam. Find the wavelength of scattere

3)
X-ray.

2821 3

(¢) Given a dispersion relation

w(k =w(k )+ K-k (é‘i\ 1 - -E_-“_
) 0 ( 0)\5k,k=k +2( ) Ek:|

show that a Gaussian wave packet

/

2n 25
w(x,o)____ SRR e|k..xe—\ la
o
spreads as it propagates in time. (5)
3. (a) State Heisenberg uncertainty principle for measurement

of position and momentum. Using Gamma ray

microscope thought experiment proposed by Heisenbery,

obtain an expression for the uncertainty relation,

(2,5)

(b) Show that the uncertainty principle can be expressed in
the form AEAt > h/2, where AE is the uncertainty in
the energy and At is the uncertainty in time, (3)

(c) An electron of energy 200 eV is passed through a

circular hole of radius 10~ em, What is the uncertainty

introduced in the angle of emergence ? (3)

4. (a) What differences will you observe on the screen of a
two-slit experiment if you use (1) photons from a
monochromatic source, (ii) electrons from an electron

gun, and (iii) bullets from a machine gun? Interpret the
results. (4)

P.T.O;
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: - or & ' ving along the
(b) The wave lunction for a particle moving along

positive x-direction is given as

[ px Et
\l;(x‘t)—ACKp 1 T__h—

. . - . .

' ' ' (3,3)
energy operators in one dimension. ;

= < n
o )TIT L

1 V iven as
mnstant ‘A\ 11)1‘ the Gaussian wa epacket g
Cu Slc

v

|l ' iven that
\|f(x)—_-ACX}J[— 5 ]exp(lkX) g

. ne  [® s)
[ exp(-oix’)dx ==

mass m and energy E<V,

(a) Consider a particle of potential

3 -di sional
oaching, from the left, a one dimen
appros o,
step given by
V(x) = V, for x>0.
= 0 for x<0; |
s equal to 1. Explain

et
ly forbidden region is no

] fl['ld an
i (03] and

flict with Classwal Mechanl (5,3)
In con

ation depth.

' icient 1
Show that the reflection coeffic

ion 1 ical
how penetration 1nto class

' or tr
expression for pene

2821 5

(b) Estimate the penetration distance Ax for a small dust

particle of radius r = 106 and density p = 104 kg/m3,
moving at very low velocity v = 10-2 m/sec, if the particle
Impinges on a potentia] step of height equal to twice its

kinetic energy in the region left of the step. (2)

(c) A particle of mass m is confined within a one-dimensional

field-free region between two perfectly elastic and

impenetrable walls at x = 0 and x = a. Obtain the energy

eigenvalues and normalized eigenfunctions for the
particle. (5)

(a) Discuss the nature of nuclear

force. Plot the N-Z graph
for stable nuclei,

Why do stable nuclej usually have
more neutrons than protons ? (3.1,1)

(b) A sample of the isotope 3'I, which has a half-life of

8.04 days, has an activity of 5 mCi at the time of

shipment. Upon receipt of the 13T jp 4 medical

How much time has
ments ? Calculate the

laboratory, jtg activity is 4.2 mCj.

elapsed between the twWo measure
mean life of sample,

(4,1)

(c) Calculate binding Cnergy per nucleon for (i) B0 with

mass number 10.0167 , m.u. (i) ,Sj2 with mass number
28.9857 a.m.u Usmg this calculatj
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7. (a) Define mean life and half life of a radioactive substance.
Derive expressions for mean life and half life in terms

of radjoactive constant. (2,5)

(b) A nuclear reactor of 20% efficiency and an output of
700 MW uses ,,U*** as fuel. Each fission reaction gives
200 MeV of energy. Calculate (i) the number of uranium
atoms undergoing fission per day (ii) mass of uranium

consumed by the reactor per day. Given that Avogadro’s

number is 6.023x10%. (3,2)

(c) What makes large nuclei (A>210) unstable ? Why do

they tend to stabilize by the emission of a-particles

rather than protons ? (1,2)



2L LUH _—
'~;<”‘ .‘(( (37/ /)/\' r‘/ A/ 7
ns

/‘ :' This que_stion paper contai
£
]

st

*+1 printed pages]

2822
Unique Paper Code © 32221403 GC4
Name of the Paper Analog Systems and Applications
Name of the Course . B.Sc. (Hons) Physics
Semester . \%
. Duration : 3 Hours Maximum Marks : 75

(Write your Roll No. on the top immediately on receipt of this question paper.)

Attempt five questions in all.
c

Question No. 1 is compulsory.

Non-programmable calculators are allowed.

I; Attempt any five of the following :
(¢) Draw the energy band diagram of an unbiased p-n
junction diode with appropriate labels.
(b)  Differentiate between Zener breakdown and Avalanche

breakdown in a p-n junction diode.

P.TO.
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(7)  The cnergy gap of the semiconducting material of an
LED s 1.37 eV. What is the wavelength of the emitted
light 2

() Draw the output characteristics of a transistor in CE
mode and identify the active, cut-off and saturation
regions,

(¢)  Distinguish between Class A and Class B amplifiers with
the hep of load line and Q point.

0 Explain the Barkhausen's criterion for sustained
oscillation.

() What is the difference between differential and common

mode inputs for an Op-amp ?

(h)  For a 4-bit binary R-2R ladder D/A converter the input .

levels are 0 = OV and 1 = + 10V.
Find the output voltage caused by :
() 001l
(i) 1001 and

(i) 111 5x3=15

%

(@)

(b)

(a)

®)

( 3 ) 280

Obtain an expression for the barrier width of a p-n
junction diode, assuming a step junction.

In a Ge sample a donor type impurity is added to the
extent of | atom per 10% Ge atoms. Find the
concentration of electrons and holes in the sample.

Given N, = 23 10'3 electrons/em® and number of

Ge atoms is 4.41 x 10%% per cm’,

Explain the working of a center-tap full wave rectifier

using suitable diagram and obtain the expressions

for :

(/) ripple factor and

© (i) rectification efficiency.

Find the current through the Zener diode in the
following circuit when load resistance R is :
H 30 kQ

P.T.O.



tn

2822
(rr) 5 kQ and
(1) 3 kQ.
96
R
Iy
3K [t |
| J
| R,
- Vi =30 A i
60V |
|
|

I

(@) What are the factors that affect the bias stability of
a transistor ? Compare the ‘“voltage divider bias circuit”
with the *‘fixed bias circuit” with respect to their
stability. Explain how the self-biasing resistor improves
the stability.

(b)  Obtain the general expression for stabi]'ity factor S of
a common-emitter configuration. 10,5

Explain the working of RC coupled amplifier and give its

frequency response. How does the gain change at low, mid

and high frequencies ? Derive the expressions for the gain

in the mid and high frequency regions. 15

282

(a)

(b)

(5)

(5 ) P24
Draw the circuit diagram of an RC phase shift oscillator
using transistor and state the conditions for sustained
oscillations. Derive an expression for its frequency.
In a Colpitt’s oscillator C, = 0.1 puF, C, = 0.01 uF and
L = 50 mH, find the frequency of oscillation. 103
Draw the circuit of an op-amp as an integrator and
find an exp;ession for its output. Draw the output
waveform when the input to the integrator is a squars
wave.
What would be the output of an op-amp in the inverting
mode if input resistance is 1 kQ and feedback resistance
is () 2 k& and (i) 20 kQ for a dec input signal of

15V 2 (Vg =+ 14V) 105

5 1,800




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

