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M.Se, (Physics) (Sem.-1) Examination
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Quantum Mechanics 1 and Mathematical Physics-I
Time : 2-30 Hours] March 2019 [Max. Marks : 70

I A(D) Write 13t order equation for the wave function of perturbation,Obtain 1¥ order

correction to the energy and wave function. (N
(ii) Discuss perturbation theory for degenerate states. | )]
OR
(i) With the help of variation method. Find out minimum energy of two electrons system.
' M
(i) Discuss stark effect for the 1* excited state of hydrogen atom €))
1B. Answer following questions (four out of six) 4

(i) What is the unit of dipole moment?

(i) When angle between dipole moment and applied electric field is 45°; then what will
be the value of perturb Hamiltonian?

(ili)Show that unit of the Polarizibility is e,

(iv)What is the value of;j—z ,whenrp> 1 7

(v) Degenerate states are orthogonal to each other ( True/ False)

(Vi)ShOW that Ajp = Ay .

2A(i). Obtain solution of time dependent schrodinger equation. What is green
function? (7)

(i) Write green function equation. Derive differential equation for green function and

retarded green function. {7
OR
(i) Find out WKB solution of schrodinger equation. . (7)
(ii) Obiain Bohr- sommerfeld quantization condition. )]
2B. Answer following questions in brief (four out of six) 4)

(i) Define heavy-side unit function.

(i) What is the unit of action? B

(iii)For non- classical region, lotal energy is less than potential energy [true/ false].
(iv)In sudden approximation, probability of transition is directly proportional to
[complete the statement].

(iii)What is the unit of centrifugal distortion term in radial schrodinger equation?
(iv) Why wave funetion is expanded in powder series of h?

IA. (i) Verify that L{f‘—’igj{—;‘f—“}x 5 1 (AN, Pt b (7

Pl o 1



M 00 ~ 2

(i) Solve the differential equation for a damped harmonic oscillator )

mX*(t) + bX°(6) + kX(6) = 0, for b*< 4/om,
with initial conditions X(0) = Xy, X(0) = 0.
Given: L{e™cos bt}=s+a | (s+a)*+b>
L{e™sin bty=b [ (sta)*+i"

OR _
(i) Prove that () L{ft=nl/s ™!, s> 0,n> -1 and (ii) L{sinh ke}=k/ (> &) (7)
(ii) Using Laplace transforms, solve the Bessel’s equation with » =0,
Y (e’ (x)+xp(x) = 0. Initial conditions are: y(-+0) = Ly (+0)=0.

Given: L{M=n!/s ™, 5> 0,n>-1.
3B. Short questions (attempt any three) 3)

(i) What is the Laplace transform of 17

(it) What is two sided Laplace Transform?

(iiiyWhat is the Lerch’s theorem?

{iv)Give the definition of Heaviside unit step function.
(v} L{cos kt}= ' :

4A (i) List the differences between Homormorphism and Isomorphism. Discuss (7)
various properties of a class.

(ii) What do you understand by second rank tensor? Prove that every tensor of second

rank can be resolved in to symmetric and anti-symmetric pait, N
OR
(i) Define group and subgroup. Discuss various properties of subgroup. (7)

(i) What do you understand by contravariant and covariant vectors? Show that the sum
and differences of two tensors of same rank results in a third tensor of the same
rank. ' i (7y

" 4B. Answer any three of following (out of five) G

(i) Give name of tensor having third rank

(il) How many components of third rank tensor?
(iitf) Why we study a group theory?:

(iv)Give a group table of three elements: E, A, B
(v) What is a finite group?

LI
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Note: Draw the dizgram where ever required.
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Q.3 A

Q.3
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Al

General account of Phytoplasma.

OR
Write Short Notes
Microbial ecology
Plant disease due to Virus and its control
Short questions (Any 4 out of 6)
What is Bacteria?
Define probiotic food
Give the function of Microbial culture,
Give any two names of Plant disease due to Bacteria.
Application of biofilm
What is postharvest spoilage?

Give an account of Hyphal Growth
OR

Write Short Notes

Heterothallism.

General account of Ascomycetes.

Short questions (Any 4 out of 6)

Two Characters of Comycetes

Give any two importance of fungi.

What 1s AM fungi?

Significance of fungal disease.

What is Heterokaryosis

Draw any one disease cycle. .

Give the characteristics and classification of chlorophyta.

OR
Write Short Notes
Cell Ultrastructure of Rhodophyta
Distribution of Algae and its different habitats

[Max. Marks : 70
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Short questions (Any 3 out of 5)

What is Biofertilizer?

Give one example (Name) of biofuel from algae
Give names of any two economically important algae
Any two importance of pigments.

Name any two algae used in Phytoremediation.

Explain: Culturing of Fungi or Algae.
OR
Write Short Notes
Lignocelluloses |
Large Scale Commercial Utilization of Fungi
Short questions (Any 3 out of 3)
Give full form of CBP
What is Mushroom Cultivation?
Biodiesel

Name any two factors affecting on growth of any culture.

Bioplastic

03

14

07
07
03
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M.Sc. (Sem.-1) Examination
MIC 401
Diversity of Prokaryotic and fUkaryotic Microorganisms

Time : 2-30 Hours] March 2019 {Max.
Q.1 (A) Discuss culturable and non-culturable approaches used to study
microbial diversity and write their limitations.
OR
Q.1. {A) (i) Describe the concepts of metazenomics and give ifs significance.
(if) Discuss strategies used for conservation of microbial diversity with
~ examples.
Q.1. (B) Write 1-2 line answers to any four of the following
(i) Write two examples of chemolithoheterotrophs.
(i) What is metabolic diversity?
(iii) Explain phylogenetic diversity.
(iv) What do you mean by species richness and evenness?
(v) What is ‘biodiversity hotspot®?
(vi) Write the major difference between alpha divétsity and beta diversity.
Q.2. (A) Discuss in detail the characteristic features and their applications of
various groups of bacteria according to 2™ edition of Bergey’s
Manual of Systematic Bacteriology. '
OR
Q2. (A} (i) Describe occurrence, diversity and characteristics of actinomycetes.
(ii) Give a detail accounr on diversity of cyanobacieria and write its
applications. :
Q.2. (B) Write 1-2 line answers (o any four of the following
' (i)  Write hierarchical ranks of bacteria from domain to species.
(ii) What is the basis of bacterial classification according to 1% and 2™
edition of Bergey’s Manual of Svstematic Bacteriology? |
(iiiy What is the difference between Bergey’s Manual of Systematic
Bacteriology and Bergey’s Manual of Determinative Bacteriology?
(iv) Why actinomycetes are considered a transitional group
between bacleria and fungi{?
(v) What are thylakoids? }
(vi) Explain — carboxysomes.
Q.3. (A) Write an essay on ciassification. properties,- structure, reproduction
and application of Ascomycetes.
OR
))r

Marks : 70
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Q.3

Q.4.

Q.4

Q.4.

(A)

(B)

(A)

(A)

(i)
(if)

()
(ii)
(iii)

(iv)

)

(ii)

(i)

(i)
(iir)
(iv)
V)

M 30 "=

Discuss types and applications of mycorrhiza. 07
Describe structure of yeast and write its industrial significance. 07
Write 1-2 line answers to any three of the following 03
Draw life cycle of basidiomycetes.

Explain - parasexuality
What do you mean by dikaryotic mycelium?
What is ‘Pasteur effect’ with reference to yeast?

What is the major difference between ‘baking’ and ‘brewing’ yeasts?

Discuss diversity, characteristics and applications of Archaea. Also i4
write the difference between bacteria and archaea.

OR
Describe molecular and biochemical adaptation for survival found in 07
thermophiles. _
Discuss survival and adaptation mechanisms seen in acidophiles and 07
write applications of acidophiles.

Write 1-2 line answers 1o any three of the following 03
What is the difference between halophilic and halotolerant bacterta?

Give name of two alkaliphilic bacteria with their optimum growth pH.
What is ARMAN

What is LUCA?

What are compatible solutes?
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M.Sc. (Sem.-1) Examination
401 (New)
Mathematics

. : 70
Time : 2-30 Hours] March 2019 [Max. Marks

nstructions: All questions are compulsory, Normal Probability distribution tables are provided.
Use of non-programmable scientific calculator is allowed

Q.1] 4
A] Attemplt the following: 3 [14]

(i) State (only) the Bayes’ theorem.
An insurance company believes that people can be divided into two classes: those who are
accident prone and those who are not. Their statistics show that an accident-prone person will
have an accident at some time within a fixed 1-year period with probability 0.4, whereas this
probability is 0.2 for a non accident-prone pérson. If we assume that 30 percent of the
population is accident prone,
(a) what is the probability that a new policyholder will have an accident within a year of
purchasing a policy?
(b) Suppose that a new policyholder has an accident within a year of purchasing a policy.
What is the probability that he or she is aceident prone?
(i) State and prove the Chebyshev’s inequality. State its usefulness.
Given mean and standard deviation as 8 and 1.5 respectively and the shape of the distribution
unknown, determine an interval such that the probability is at least 8/9 that an observation
will fall within that interval.

OR

(1) Determine the CDF for the random variable having the PDF f(x) = 28xe#**,x > 0, where
B is a positive constant. Hence derive the PDF of ¥ = X2 if X has the above distribution.

(ii) A petrol pump is supplied with petrol once a day. If its daily volume X of sales in thousands
of litres is distributed by f(x) = 5(1 — x)*, 0<x<1

What must be the capacity of its tank in order that the probability that its supply will be
exhausted in a given day shall be 0.01 (Use ¥/0.01 = 0.3981)

B] Answer very briefly any FOUR: [4]

(1) Define the moment-generating function of the probability distribution of a random variable X.

(ii) When sampling without replacement, the probability of obtaining a certain sample is best
given by which probability distribution function?

(iii) In the textile industry, a manufacturer is interested in the number of flaws occurring in each
100 feet of material. Which is the probability distribution that has the greatest chance of
applying to this situation?

(iv) If you are conducting an experiment where the probability of a success is .02 and you are
interested in the probability of 4 successes in 15 trials, which is the most correct probability
function to use?
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(v) Assume you have applied for two jobs A and B. The probability that you get an offer for job
A is 0.23. The probability of being offered job B is 0.19. The probability of getiing at least
one of the jobs is 0.38. What is the probability that you will be offered both jobs?

(vi) Assume you have applied for two jobs A and B. The probability that you get an offer for job
A is 0.23. The probability of being offered job B is 0.19. The probability of getting at least
one of the jobs is 0.38. Are events A and B mutually exclusive?

Q.2] .
A} Attempt the following: [14]

(i) Find the distribution function associated with the pdf
el
fx(x) = '5'52“8 " /th,t >0x=0
= {}, otherwise )
Consider the probability density function, gx(x) = k.sinx,, 0 <x < n/z. Find the

appropriate value of &. Find the mean of the distribution.

(i) A random variable X has the pdf
fx(x)=e™*, x>0
=0, otherwise
Develop the density function for v=2x2, v=X'"2, U=In X
OR
(i) If X is a continuous random variable with probability density function fx that satisfies

fe(x) >0 for a < x < b, and if y = H(x) is a continuous strictly increasing or strictly
decreasing function of x, then show that the random variable Y = H(X) has density function

d
FrO) = .|

with x = H™1(y) expressed in terms of y.
Suppose that the random variable X has the following density function

=% 0sxs4

=0 otherwise
For the random variable ¥ = H(X) where H(x) = 2x + 8, find the piobablhty density
function fy of ¥
(ii) The probability density function of the random variables [Xy, X;] is given by

Flonx,) = -0 < 2, £100,0 < x, <10

=0, otherwise
Find the appropriate value of k, marginal densities of X; and X, and the expression for the
cumulative distribution function F(x,x2)

B] Answer very briefly any FOUR: (43
(i) Which are the distributions having the memoryless property?
(i1)Write the probability mass function of the Pascal dlsmbuted random variable X. Write its
mean and SD
(ili) If a random variable X has a mean of 3 and standard deviation of 2. Calculate E(2X-4),
Var(3X+2).
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(iv) An electric component is known to have a useful life represented by an exponential density
with mean faiture rate of 107 failures per hour. Find the percentage of such components that
would fail before the mean life.

(v) Find the marginal of X if the joint density of [X1,Xz] is given by

fxq,x3) = 624 0<u <xy<1
=0 otherwise

(vi) Find the marginal of X3 if the joint density of [X;,X5] is given by

flx,x)=06x; 0<x<x<1
=0 otherwise
Q.3] ' o
A] Attempt the following: ‘ [14]

(i) State the pdf of a Poisson distribution. State its application. In standard notation, devel()p the
Poisson distribution as a limiting form of the Binomial distribution.

(i) A telephone switch board receives 20 calls on an average during an hour. Find the
‘probability that during a period of 5 minutes (a) no call is received, (b) exactly 3 calls
received and (c) more than 5 calls are received. Assume that the time is measured in minutes.

OR :

(i) For a random variable that follows the binomial distribution, find the first and the second
moments about the origin and the second central moment. For a random variable that follows
the gamma distribution, find the first and the second moments about the origin.

(i) Write the pdf of the Weibull distribution . State its various parameters. State its one
important area of application.
‘The diameter of steel shafts is Weibull distributed with parameters y=1.0 inches, B“"Z and
$=0.5. Find the probability that a randomly selected shaft will not exceed 1.5 inches in -
- diameter.

B] Answer very briefly any THREE:- : 3]

(i) The driving time for an individual from his home to his work is uniformly distributed between
300 to 480 seconds. Compute the probability that the dnvmg time will be less than or equal
to 435 seconds.

(ii) The driving time for an individual from his home to his work is uniformly distributed
between 300 to 480 seconds. Determine the expected driving time.

(iii) The driving time for an individual from his home to his work is uniformly distributed
between 300 to 480 seconds. Determine the variance and compute the standard deviation.

(iv) State the pdf of a binomial distribution
(v) State the pdf of a hypergeometric distribution.
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A] Attempt the following: _ [14]

(i) Derive the mean and variance of both the uniform and exponential distributions.

(i) Staie the pdf of Gamma distribution. State its mean and variance.
A redundant system operates with three units. Initially unit 1 is on line, while unit 2 and unit 3
are on standby. When unit 1 fails, the unit 2 is switched on until it fails and then unit 3 is
switched on. The system life is represented as the sum of the subsystem lives. If the
subsystem lives are independent of one another, and if the subsystems each have a life X,

j=1,2,3, having density g(x) = 1—;—69_}‘/ 100, x > 0, then derive the reliability function of the

total system.
OR

(1) Explain the reproductive property of the Normal Distribution.
An assembly consists of three linkage components X, X; and X3 in series. Let Y=X;+X,+X;.
The properties of X, X5 and X5 are given below, with means in centimetres and variance in
. square centimetres.
X,~N(12,0.02)
X,~N(24,0.03)
X3~N(18,0.04)
If X;, X, and X3 are independent, determine P(53.8 <Y < 54.2)
(i) X,X2,X; and X4 are independent random variables. Let Y =InX;~N(4,1),
Y=InX5~N(3,0.5), Y3=InX3~N(2,0.4), Y,=InX4~N(1,0.01).
For W=e'"[X,2"X,**X,"7X,*"], find P(20,000<W<600,000)

B} Answer very briefly any THREL: ' [3]

(i) The salaries at a corporation are normally distributed with an average salary of Rs. 19,000
and a standard deviation of Rs. 4,000. What is the probability that an employee will have a
salary between Rs. 12,520 and Rs. 13,4807

(ii) The salaries at a corporation are normally distributed with an average salary of Rs. 19,000
and a standard deviation of Rs. 4,000, What is the probability that an employee will have a
salary more than Rs. 11,8807

(iif) The salaries at a corporation are normally distributed with an average salary of Rs. 19,000
and a standard deviation of Rs. 4,000. What is the probability that an employee will have a
salary less than Rs. 28,4407

(iv) State the Central Limit Theorem along with the necessary general conditions

(v) 250 small parts are packaged in a crate. Part weights are independent random variables with a

mean of 0.5 pound and a standard deviation of 0.10 pound. Twenty crates are loaded to a
pallet. Find the mean and standard deviation of the total weight of the pallet.
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Q-1(A) Write the following.

(i) State important properties of determinant of a matrix. Prove any one of them. 07

(i) State and prove Laplace method of expansion for the determinant of a square mairix

A of order n. 07
OR
() IfA: mxn and B: nxm are two rectangular matrices with m<n, then in usual notations

obtain |45]. : | 07

{it) In the elements of a row (or column) of a matrix 4 = (ay. ), a linear combination of

the correspondingelements of remaining rows (or column)’ is added, the value of the
determinant of resulting matrix remains unchanged. 07

Q-1(B) Answer the following questions. (Any four) 04

(i) Define permutation of *n * natural numbers.

(i} Obtain sign of permutation P;= (2, 1, 5, 6, 4, 3).
(iif) What is determinant of a matrix?

(iv)If A:E ﬂ then obtain A™' and write IA",

(v) “If M=AA", then [M | 20 if m<n”, state whether this statement is true or false?

1 3 5
(vi)Obtain rank of the matix 1 2 6 |1
3.9 i5)

Q-2(A) Write the following,

(i) Let L:nxn be a nonsingular matrix and M:nxr and N:rxn be two matrices such that
P =L + MN is a nonsingular matrix. Show that

ptap! fL_lM(]r +NL_]M)4 NEU Hence obtain inverse of the matrix P =
(P]j) Where‘PIj =Sfori# j,Po=T1j=12..n. 07

! p- -6
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(iYIf P= [C Djl is a nonsingular matrix such that A is a nonsingular matrix then

Obtain |P|and P~ ‘ 07
OR
(i) Forany matrix A: m x n, if p(A4)=r, then show that there exists two matrices

M:mxr and Nirxn such that (i) A=MN and (ii) p(A) = p(M)=p(N)=r. 07

(ii) State important properties of Idempotent matrix. For any square matrix H; show
that p(H ~H)) = p(H)+p(I -H)—n . Further, show that H is an
Idempotent matrix if and only if pH)+p(I~H)=n 07

Q-2(B) Answer the following questions. (Any four) 04

(i) Define rank of a matrix in terms of minors of a matrix.

(ii) Define Idempotent matrix. Give an example of an Idempotent matrix except
identity matrix.

(iii) Let X:mxn be a matrix with m <# . If all the m rows of X are linearly ndependent

then, how many columns of X are linearly independent?
(iv) For a rectangular matrix A: mxn, when columns of A are linearly dependent?
(v) Write the Statement of the Frobenious theorem on rank of a matrix.
(vij Write an example of skew-Hermitian matrix of order three,

Q- 3(A) Write the following.

(i) Define system of homogeneous and non-homogeneous linear equations. When the
system of linear equations Ax = b has a solution? Derive the condition for Ax=90 to
have a non-trivial solution. , 07

(if) Define g- inverse of a matrix? Write the general form of g-inverse. How would you

obtain g- inverse of any matrix A:mxn? : 07
OR
(i) State and prove N-S conditions for the existence of g-inverse. Write important results
regarding g-inverse. 07

(ii) Define reflexive g-inverse of a matrix A. In usual notations show that B=0A Pisa

reflexive g-inverse of the matrix A. 07
Q-3(B) Answer the following questions. (Any three) 03
2x,+3x, =8

(i) Solve the system of equations
' 3x,—3x,=2
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(ii) “A system of linear homogeneous equations Ax =0 has a non-triviaf solution iff A

is a singular matrix”, state whether this statement is true or false? Justify your answer.

(iii) Why M-P g-inverse is unique?
(iv) Why we define g- inverse?
(v) Write an example of anidempotent matrix of order two. {except identity matrix)

Q- 4(A) Write the following,.

(i) Define field and sigma-field. Give an example of a class which is a field but not a

sigma-field. : 07

(i) Write important properties of measure. Prove any one of them. 07
' OR

(i) State and prove Continuity Theorem on measure L. 07

(i) Define OuEer measure p. Given a measure g how you will construct an Quter
measure p 7 Explain with proper example. 07
Q-4 (B) Answer the following questions. (Any three) 03
(i) Define a set function.Give an example of a set function.
(i) Define an Outer measurable set.
(iil) Define ring. Give an example.of a class ring.
(iv)Define measure,

(v) Define Monotone class.

\2- 0
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Q-1{A) Write the following.

(1) State and prove Laplace method of expansion for the determinant of a square matrix
A of order n. 07
(i) If the elements of a row (or column) of a matrix A= (a i ) can be obtained as a linear

combination of the corresponding elements of remaining rows (or column)of A:nxn

then‘AI =0.

07
OR
(i) If A: mxn and B: nxm are two rectangular matrices with m<n, then in usual notations
obtain |4B. : 07
(i) If any two rows (columns) of a square matrix are interchanged then determinant of
the resulting matrix have same value but sign is different. 07
Q-1(B) Answer the following questions. (Any four) 04

(i) Define permutation of ‘n ¢ natural numbers.
(ii) Obitain sign of permutation Py=( 5, 3, 1, 2, 4, 6).

(iii) Write chatacteristic equation of a square matrix of order n.
. 3 2 : -1 : -1
(v)If 4= 5 s then obtain A~ and write |A \

(v) A square matrix of order five has how many principal minors of order three?

1 35
(vi) Obtain rank of the matrix |2 6 10
39 15

(Q-2(A) Write the following.

(i) Let L:nxn be a nonsingular matrix and M:nxr and N:rxn be two matrices such that
P =L+ MN is a nonsingular matrix. Show that

plogd —Lmlﬂ/f(fr +NLﬁ1M)_] NL!. Hence obtain inverse of the matrix P =
(PU) where Pi’j = A for i;tj,Pﬁ =r;ij=12,..n. 07

I Pe oo
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A B ‘
iIf P= is a nonsingular matrix such that D is a nonsingular matrix then
c p|°" £

Obtain |P|and P™'. 07
OR

(i) For any two matrices A:mxn and B:nxp show that 07
P(AB) = p(A* AB) = p(ABB*) = p(A* ABB*) = p(ABB* A4%*) = p(B* A* AB)

(ii) State and prove Frobenious Theorem on rank of a matrix. 07

-2(B) Answer the following questions. (Any four) 04

(i) Define rank of a matrix in terms of minors of a matrix.
(ii) Give an example of an Idempotent matrix of order three. (except identity matrix),
(iii) Let X:mxn be a matrix with m <# . If all the m rows of X are linearly independent

then, how-many columns of X are linearly dependent?
(iv) If A: mxn be a rectangular matrix then, when rows of A are linearly dependent?
(v) Write any two properties of an idempotent matrix.
(vi) Give an example of skew symmetric matrix of order three. Write determinant of
the matrix you have written.

Q- 3(A) Write the following.

(i) Define system of homogeneous and non-homogeneous linear equations. When
the system of linear equations Ax =& has a solution? Derive the condition for Ax =0
to have a non-trivial solution. 07

(it) Define g-inverse of a matrix in two ways and establish their equivalence. Show that

g-inverse of a matrix is not unique. 07
OR.

(i) Define reflexive g-inverse of a matrix A. In usual notations show that B=0QA Pisa
reflexive g-inverse of the matrix A. 07

(ii) State and prove N-S conditions for the existence of g-inverse. Write important results
regarding g-inverse. 07

Q-3(B)} Answer the following questions. (Any three) 03

2x,+3x, =8 |

i) Solve th t fequations
(i) Solve the system of eq 4x, +6x, =16

(ii) When a system of linear homogeneous equations Ax =0 has a non-trivial solution?

(iti) Which g-inverse is unique? Why?
(iv) Write any two applications of g- inverse,
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(v) Give an example of an idempotent matrix of order three. Write its characteristic roots.

Q- 4(A) Write the following.

(i) Show that every characteristic root of a real skew symmetric matrix is either zero or
purely imaginary number. Hence or otherwise, show that any real skew symmetric

matrix of order n is singular if and only if n is odd number. 07

(i) Show that the number of nonzero characteristic roots of a square mairix A of order n

is same as p(A) if and only if p(A) = p(AD). 07
_ OR :
(i) State different types of Quadratic forms. State and prove the N-S condition for a
Quadratic form to be positive definite. 07

(it) Show that if A and B are two symmetric matrices such that the roots of the equation
IA - AB! =0 are all distinct, then there exists a matrix P such that P’AP and P’BP are
both diagonal matrices. 07

Q-4 (B) Answer the following questions. (Any three) 03

(i) Define characteristic roots and characteristic vectors of a matrix.
(i1) Define Hermitian forms.

(i) If Q=x4dx = 15%% +y* + 12xy, then write differentiation of Q with respect to
vector x '

(iv)Obtain characteristic roots and characteristic vectors of the matrix A= diag(3, 7).

(v) If A and B are p.s.d. and p.d. matrices respectively then what are the greatest

lower bound and the least upper bound of pla) = (x"4x)/ (x' Bx).

_
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NB: All questions are compulsory, lliustrate your answers with neat diagrams wherever necessary.

Q-1

{A)}

Answer the following

(i}

Briefly describe glandular epithelium.

07

(i)

Give a brief description of connactive tissues.

07

OR

(i)

Give an account of construction of Bright Field Microscope.

07

(i)

Explain the principle and instrumentation of DIC microscope.

07

(B)

MCQ / SQ (Any Four out of 5ix)

.~ 104

(i)

What is dezenlcerization?

(i)

What is transitional epithelium? Give an examgle.

(i)

What is tissue embedding?

(iv)

Discuss critical lHumination.

{v)

Explain role of vernier scale used for specimen Holder in Stage of Microscope.

{vi)

Define resolution in Microscope,

{A)

Answer the following

(i)

Chemical composition of mitechondrial inner membrane.

07

(i)

07

Write ahout plasma membsrane fluidity and mobility.
OR ‘

(i)

What is GERL system? Write a short note on it.

7

{if)

Write abhout the factors affecting assernbling and disassembling of microtubules.

07

(B)

mMcC

Q / 5Q (Any Four out of Six)

04

(i)

What is the importance of Cytochalasin-B in visualization of cytoskeleton?

)

Give fulf form of CDIC and SAC celi cycle regulation protein,

(i)

What is Glycocalyx?

(iv)

Give functional significance of endoeylosis.

(v)

Give two differences betweaen arrangement of DNA in prokaryotic and eukaryotic cells,

{vi)

A typical marninalian cell contains how many stacks of cisternae? -

(A)

Write the following

(i}

Discuss types of columns used in GC.

07

(i)

Explain thin laver chromatography,

07

OR

(i)

Write a brief note on paper chromatography.

a7

{ii)

Discuss the principle and working of HPLC.

07

{B)

MC

Q / 5Q {Any Three out of Five)

03

(i)

What is capacity factor?

{if)

Difference between adsorption and partition chromatographly.

{iif)

Write down the Van Deemter equation.

{iv)

Define pH.

{v)

Define resolutich in chromatography.

Q-4

(A}

Write the following

{i)

Write a note on various types of centrifuges.

07

(i)

Write a note on myography.

07

OR

(i)

Explain application of Sonograghy.

07

{ii)

Write a note on uses of 505-PAGE.

07

(8)

MC

Q / SO {Any Three out of Five)

03

(i)

What is g in cenirifugation?

(ii)

What is the use of amrmienium per sulphate in PAGE?

{iii)

How gradient is created in the centrifugation?

(iv)

What is Encephalography?

(v}

What is the principle of iscelectric focusing?

e

s
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Q:1 (A)Describe in detail Gram positive and Gram negative bacterial cell wall, 14
OR

(A) 1. Explain the cytoplasmic membrane and its importance in bacteria. 07

2. Discuss the size, shape and arrangement of various prokaryotic cells. 07

(B) Give answers in brief (any four). 04

[. Bacterial endospore

2. Nucleoid

3. Why lipopolysaccharide is often called ‘endotoxin’?

4. Which is the principle component of bacterial capsule?
5. Periplasmic space '

6. Bacterial pili

Q:2 (A) Enlist the methods for isolation of bacteria and describe any four. 14
OR"

(A)1. Discuss the common ingredients of bacteriological media. 07

2. Describe the use of high temperature for bacterial control. 07

(B) Give answers in brief (any four). 04

1. Magnification
Dark field microscope
Selective medium
Numerical aperture
Range of visible spectrum of radiation
6. Pasteurization
Q:3 (A) Draw a typical eukaryotic cell and briefly describe types of eukaryotic cells. 14

-

OR
(A) 1. Discuss the modes of locomotion in eukaryotes. : 07
2. Describe the structure and function of nucleus. 07
(B) Give answers in brief (any three). 03

1. Difference between primary and secondary lysosome
2. Chromatin fibres

3. Name two bacteria having monotrichous flagella

4. Function of Golgi bodies

5. Size of Eukaryotic ribosomes

(P 7o)

'1|Pagé



MET]~ 2

Q:4 (A)Discuss the-important steps of isolation and identification of fungi from soil. 14

OR
(A) 1. Describe the general characteristics of profozoa. 07
2. Write a short note on “fungal nutrition’. 07
(B) Give answers in brief (any three). 03

1. Clamp connection

2, Role of heterocycst in algae

3. Name two industrially important yeast

4. Saprophytes

5. Give the two examples of antibiotics produced by fungi

- X

'2“|P'age



'f_ii o/ ‘b&

0503MS812 . Candidate’s Seat No : A

M.Se. (Sem.-1) Examination
ELE 401 (Old-New)
Elements of Solid State Physics and Semiconductor Devices

Time : 2-30 Hours] : March 2019 [Max. Marks : 70

Instructions:

Q.1(a) i
.
i
i.
Q.1(b)
Q2(a) i
i,
i
.
Q.2(b)
Q3@) i
.
i
ii.

[i] Symhols have their usual fneanings

Discuss nearly free clectron model using allowed energy values are distributed 07

essentially continuously from 0 towo g, =

R :
o (k2 + ki k2

State the Bloch function and explain origin of the energy gap in detail

OR

Discuss the solution of the central equation in detail.

Write short note on Kronig—l’énney model.
Write short answer (Any Four)

1.
2.
3

4,
5.
6.

Define 1* Brillouin zone.

How many independent orbitals associated in cach energy bands?

Write the expectation values of the potfential ehcrgy over which three charge
distribution. )

Differentiate between metal, semimetal, semiconductor and insulators.

What do you mean by reciprocal lattice?

Define Forbidden gap.

Define superconductor and explain Meissner effect in detail.

Write short note on thermodynamics of superconducting transition.

Discuss coherence length in detail.

OR

Explain single particle tunneling and state the difference between type-I and type-11
superconductors. |
Write short answer (Any Four)

1.

5.
6.

Superconductivity occurs in metals with periodic system, alloys, intermetalic
compounds and doped semiconductors. [TRUE/FALSE]-
Who invented Meissner effect and when? |
In all superconductors the entropy increases m’af‘kedly on cooling below
critical temperaturé Te.

method the heat capacity is measured as a function of temperature
Tor the superconductor.
State the London equation.
What do you mean by DC Josephson effect?,

Diséuss Gummel — Poon model in detail.
Explain transit time effect in detail.

OR

Discuss Switching and Cut-off phenomenon in case of BJT.

Discuss Kirk-ILflect.

Dr T

07

07
07
04

07
07

07

07

04

07
07

O

07"
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il

i

Q.4(b)

™M oWl | e

Write Short Answers [Any Three] _ 03

. In case of BJT emitter doping is than base doping to ensure the'high ‘

current gain,

2. State the four biasing modes of BJT.
3. What do you mean by saturation of BJT?
4. Transit time of carriers is large in base of BJT, then efficiency of BJT is high
or low. {Male Comment}
5. In the CB-configuration the cut-off mode occurs when emitter current
becomes infinity. [TRUE/F ALSE]
Name the different types of p-n junction and explam rectifying. contact i in detail. 07
Discuss diffusion and ion implantation for the fabrication of p-n junction, : 07
: a OR .
Explain structure of MOSFET. | 07
Discuss 1-V characteristics of JEET, . o ' 07
Write Short Answer [Any Three] ' 03
1. What do you mean by RTP? -
2. Sketch the symbol of CMOS. ' -
3. How gate can be isolate in the MOSFET? .
4. In MESFET, The device is ohmic regime and then writes equation of
transconductance,
5. Write full form of MESFET.
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Instructions:
All questions are compulsory. :
lustrate your answers with neat diagrams wherever necessary.

1{A) Answer in Defail: _ )
i} Whatis Lineweaver-Burk Plot? Discuss in details. [07]

i} Discuss Second Law of Therrmodynamics and its applications. ©e7]
i) Discuss Michaelis-Menten equation at very high and low substrate [07]
- concentration.
iy Define Free Energy and discuss its applications in Biosnergetics. [07]
1(B) Answer in Short: (Any Three} A [03]
i Wirite limitations of Michaglis-Menten equation.
i) Define: Enthalpy -
i)  Whatis Cofactor?
iv) What is Thermal Energy?
v)  Explain Km (Michaelis Constant).
2 (A) Answer in Detail: ‘
- i) Give a detailed account on Stereochemistry of Monosaccharides. Add  [07]
_biological significance of Monasachharides. :
i) Outline detailed Ciassification of Lipids. Add a note on their Physical [07]

properties.
' OR
i}  Write a note on Classification of Polysaccharides. Elucidate their biological [07]
. functions. ' S
i) Discuss various Sphingolipids with their significance in biclogical systems. [07]
2(B) Answer in Short: {Any Four) ' [04]

i) = Define: Epimer
iy Explain: Oligosaccharides
i) What are Enantiomers?
iv) Give any two examples of Phospholipids.
v) Draw the Structure of Cholesterol. -
vi) Name any iwo Sphingolipid Storage Diseases.
3 (A) Answer in Detall:
iy Describe Quaternary Level of Protein organization with special emphasis on  [07]

Haemoglobin structure.
i) Give a detailed account on various Components of Nucleic Acids. Add [07]
bivlogical significance of nucleotides.
R - |
i Outline Clasgification of Amino Acids proposed by West and Todd in detail.- [07]
Add a brief note on Lehninger's classification of amino acids. '
iy Discuss various points of differences amongst properties of A-DNA, B-DNA  [07]
and Z-DNA. '

. 1{2rage



)S(B)

4 (A)

4(B)

Answer in Short (Any Thires)

Explain: Isoelectric pH
Define: Amphoterism

Enlist various Chemical Denaturing Agents for proteins.
Explain: DNA Hyperchromism
Mention any two Chemical properties of DNA and RNA.

Answer in Detail:

Discuss Alcoholic and Lactate fermentation of Glucose.
Describe sequential steps of Uric Acid Degradation with appropriate

biochemical reactions.

Explain the regulation of B-Oxidation of Fatty acids.

MEV3 ~ 2

OR

Discuss Urea Cycle in detail. Mention its relation with TCA Cycle.

Answer in Short: {Any Four)
Why fatty acid activation cccurs before 3-Oxidation?

What is Cori Cycle?

Write name of regulatory enzyrhes of Gluconeogenesis.
Give the examples of Branched Chain Amino Acids (BCAA).

Name key enzymes involved in regulation of Pyrimidine Biosynthesis.

Distinguish between Uricotelic and Ureotelic organisms.

-

><(____,.____

37573 ge

[03]

[07}
[071

[071
(07}
[04]
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Instruction : (1) Attempt all questions
(2) Symbols used have their usual meanings

Question I (A) Write the following -

(iy When is Hamilton-Jacobi theory more useful? Discuss the 07
harmonic oscillator problem using Hamilton-Jacobi method.

(i)  Discuss how the problem of motion of a body in a central force 07

- field is separable in polar coordinates but not in cartesian
coordinates.
OR

(i) Prove that the Poisson brackets of two constants of motion is 07

itself a constant of motion even when the constants depend upon
~ time explicitly. '

(i) What-are the action and angle variables? Sketch how such 07

variables can be used to obtain the frequencies of a periodic

- motion.
Question I (B) Answer in brief (Any Four out of Six) 04
(i) In which field, the Lagrangian theory is found more suitable?
Why? '

(i)  Define: canonical transformation.
(i) Find out the value of [q;, g, ]-
(iv) What will be the unit of new Hamiltonian K in SI unit system?

) Show that-Q = log G Sinp) and P = gcotp are canonical.
(vi) If G(q, p) is a constant of motion, then [H, G] =

Question 2 (A) Write the following
()  Obtain Lagrangian equation of motion of fixed vibrating string (7
of length L at both ends and also discuss how frequencies of
different mode of oscillations can be found.
(ii) Deduce the eigen value equation for small oscillations. Obtain 07
eigen values and eigen vectors from it.
OR
(i)  For triatomic molecule, find out three frequencies of oscillations 07
and eigen vectors. :
(i) What are normal coordinates? Obtain kinetic energy and 07
potential energy in terms of normal coordinates and find out
Lagrangian equation of motion. :
Question2  (B) Answer in brief (Any Four out of Six) - 04
(i)  Give dimensions of the action and angle variables.
(ii) Whatis an equilibrium system in case of coupled oscillator?
(iil) What is a degeneracy?
(iv) What are coupled oscillators?

P-Ton



Question 3

Question 3

Question 4

Question 4

M & &~

(v} What do you mean by stable equilibrium?

(vi) What do you understand by normal modes in relation to coupled
oscillators?

(A) Answer the following

(i) Prove that Brownian motion is random and irreversible.

(ii) Explain Nyquist theorem.

OR

(i) Using suitable example, explain Wiener-Khinchin theorem.

(ii) Define shot noise and derive an cxpression for shot noise
current.

{(B) Answer in brief (Any Three out of Five)

(i)  Give the unit of VDt (D = diffusivity and t = time)

(iiy Define power spectrum of time dependent fluctuations.

(ii)) Define Johnson noise.

(iv) State any two applications of Wiener-Khinchin theorem.

(v} Under which conditions the Brownian motion is reversible?

(A) Answer the following

(i)  With suitable example, discuss the 1™ order phae transition.

(i) Discuss the Bragg-William approximation for magnetic phase
transition in solids.

OR

(i)  With suitable example, discuss the 2™ order phae transition.

(i) Explain critical indices and their importance in phase transition,

(BY Answer in brief (Any Three out of Five)

(i) Plot a graph of molar volume versus temperature in first order
phase transition

(ii) Plot a graph of specific heat versus temperature in second order
phase transition

(ii) Differentiate between first ordér and second order phase
transition.

(iv) Define statistical equilibrium.

(v) Write Griffith’s inequality of critical exponents.

07
07

07
07

03

07
07

07
07
03
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Q-1 A. Describe characteristics of Anthocerotales, Funariales,Polytrichales and Sphagnales.14

OR
Q-1 A (i) Describe biomapping and biomonitoring using bryophytes. 07
Q-1 A (ii) Describe Economic and Ecological significance of bryophytes. 07
(Q-1 B Short Questions. (Answer in one or two lines) {(Any Four) : 04

1. What is homologous theory about evolution of bryophytes?

2. Which are the main group of bryophytes?

3. What are the main characteristics of bryophytes?

4, Name any two parasitic bryophytes.

5. Give occurrence of bryophytes,

6. Give occurrence of Sphagnum. Give names of iis different species.

QQ-2A Describe the evolution of stele, _ 4
OR

Q-2A (1) Describe the origin and development of Heterospory. 07

(-2 A (ii) Describe Telome theory. 07

QQ-2B Short Questions. (Answer in one or two lines) (Any Four) ‘ 04

1. What type of life cycle is foliowed by pteridophytes?
2. What is the prothallus of pteridophytes?

3. Write down three general characters of pteridophytes.
4. Give occurrence of pteridophytes.

5. Write down two general characters of Lycophyta.

6. Write down ecological importance of pteridophytes.

Q—BA Describe Classification by Coulter and Chamberlain. 14
OR :

2-3A (i) Describe male gametophyte of gymnosperms. 07

QQ-3A (it) Describe paleobotanical techniques. 07

(-3B Short questions. (Answer in one or two lines) (Any Three) 03

1. What are the economic uses of gymnosperms?

2. Which type of life cycle is found in gymnosperms?
3. What is pteridospermales?

4, Where are the gymnosperms found?

5. What are the main characteristics of gymnosperms?

(Q-4A Describe the evidences and theories of organic evolution. , 14
OR

Q-4A (i) Describe molecular tools in phylogeny. 07

(-4 A (ii) Describe the evolution of secondary metabolisn. 07

Q-4B Short questions. (Answer in one or two lines) (Any Three) 03

1. What is paratlel evolution?

2. What is adaptive radiation?

‘3. Who wrote “Origin of Species”
4. Study of fossils is known as?

5. Explain genetic drift.
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1- (a) Describe biosynthesis of fatty acids in E-Coli. 14
OR .
(a) (i)  Write a detail note on glycoconjugates. 7
- (1)  Give brief account of metabolism of ¢, compounds. 7
( b} Answer in one ortwo line only (any four) : 4
{1)  define carbohydrates (iv) feeder pathways
(1)  What is proteoglycans? ( v} methanotrophs
(1)  define glucogenogenesis ©{vi) palmatic acid.
2 (a) Describe biosynthesis and regulation of pyrimidine nueleotides. ' | 14
OR .
(a) (1)  Explain biosynthesis of histidine 7
: (ii) Discuss ammonia assimilation in nitrogen metabolism. 7
(b) Answer in brief (any four) : : . 4
(i) PRPP ' ‘ (iv) diazotrophs
(1) carbamoyl - (P) { v) TIssential amino acids -
(1i1)  heterocysts (vi) Nod factors and Nod regulators.
3 (a) Describe methods of enzyms purification, - ‘ 14
OR |
(a) (i)  Describe equibilibrium and steady state assumption and derive the M M equation 7
for steady state assumption .
(i)  Explain varjous catalytic mechanisms for enzyme action. 7.
(b) Answerin one or two lines only (any three) : ' - 3
(i)  peptide bond (iv) dialysis | '
(1i)  protein denaturation {v) 1soelectric focusing.
(ii) chaperonins ' |
4 (a) Descrbe m detail the enzyme inlubition and its significance. 14
. OR |
(a) (i)  Enlist the methods of enzyme immobilization and describe any one method in detail. 7
(11)  What arc allosteric enzymes? Describe their Tole in regulation of metabolic pathways. 7
(b)) Answer in brief (any three) : : : , - 3
(i)  Whatis uncompetitive inhibition? (iv) ‘covalent bonding
(1)  enzyme camiers { v) catalytic antibodies.

(iit) rbozymes
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‘P"’C’Vb that E is measurable and the ' |
measuye miE = 0.
| o

() Trwe o False ? 1§ F fe o closed subsebof (7))
[4b] and \F1= 0, then F = P (Grve debails)
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Q-1{A) Write the following. .
(i) Show that probability measure p is monotonic and subtractive, 07

{i1) Let {An} be @ monotonic sequence of events in sigma—field G, then show that
P(lim 4,)=lim P(4,).
H—>00 H—o0 07
OR

(i) Let {A,} be a sequence of events in a probability space (X, G, p), then show that

ﬂﬂ >3 P(4)~(n-1). | o7

i=1

(ii} Define dlstrlbution function of a random variable. State and prove its properties.
07
Q-1(B) Answer the following questions. {(Any four) 04
{i) Explain the difference between Mutually Exclusive events and Equally likely events,
(if) State Bayes’ theorem.

(i) Explain the difference between pair wise independence and mutual independence.

{iv) If Py and P, are two probability measures, show that P = AP, +{1-AJP, 0<A<1is
also a probability measure.

(v) State whether the following function is a distribution function. If it is a distribution
function states the type.

if x<0
4/9 if 0<x<l

F(x) = J0sx<
8/9 ¢ 1<x<2

I if x=22

{vi) Define probability space.

Q-2(A) Write the following.

1 P72 0

70

(i) State Markov Inequality. Use it to obtain Chebyshev’s Ineqguality. 07
(if) State and prove lensen's Inequality. 07
OR
(i) State and prove Holder’s Inequality. 07
(i) For a sequence of absolute moments {B,} of a random variable X defined over a probability space
I/k l/(k+1
{%, G, p), show that )B k+(1 ! ),for k=1,2,... 07
Q-2(B} Answer the following questions. {Any four) ' 04



(vi)

M2 ~ 2

Define conditional expectation.

State Decompaosition Thearem on distribution function.

Let X be random variable and ¥ = a + bX where a and b are constants. If V(Y) = V(X) then what
should the vaiues of a and b?

If F is a distribution function of a continuous random variable X and if a < b, P(X= a} and
P{X = b} are not zero, then P(a < X <= b})? '

For n events Ay, A,, .., A, in a probability space (X, G, p}, how many relations in
probability must be satisfied for mutual independence?

Let X and Y have joint probability density

2 for 0<x<l0<y<x
f(x,p)=

0 other wise

Are X and Y are independent random variables?

Q-3{A} Write the following.

(i) Discuss various properties of a characteristic function. 07
(i) State and prove Borel Cantelli Lemmas. » 07
OR
(i) Define “convergence in probability” and “convergence in guadratic mean”. Discuss their
inter relationships. 07

(i) State and prove Kolmogorov's Inegquality. ' 07
Q-3(B) Answer the following questions. {Any three) ‘ 03

{i) Define almost sure convergence,

(i) State Inversion Theorem on characteristic function.

{iii) State “Weak Compactness Theorem’.

{iv) State the difference between Weak Law of large numbers & Strong Law of large numbers.

(v) State Cauchy Schwartz Inequality.

Q-4{A) Write the following.
(i) Let{XJ}, k=1,2,.,,n be asequence of iid random variables defined on probability space

(%,G,p) with E (X} = 1, for k=1, 2, ..., n. Then show that ¥u—2-u where Xp=- 3 x, .

Rr=1
. 07
{ii) Discuss Central Limit Theorem due to Lindeberg and Levy. 07
OR
(i) Discuss ‘Pure Birth Process’. 07

(i) Discuss ‘Immigration —Emigration Process’ as a particular case of Birth and death Process.

07

Q-4(B} Answer the following questions. (Any three) 03

M

(ii)
{iif)
(iv)
{v}

State Kolmogorov's strong Law of Large Numbers,

State postulates of Poisson Process.

State Chebyshev's Weak Law of Large Numbers.

Explain the term ‘Transition Probability Matrix’ with suitable example.
State Liapounov’s form of Central Limit Theorem.
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Q-1(A) Write the following. '
(i) Explain the difference hetween with suitable example:
(a) Limit Superior and Limit Inferior
(b} Field and Sigma-field

() Mutually Exclusive events and Equally fikely events. 07
(i) Show that probability measure p is monotonic and subtractive. o7
OR
{i} Let {A,} be a sequence of events in a prohability space (X, G, p), then show that
{,. . .
P lim Inf, ) < lim InfP(A ). 07
H—300 H—0

(ii} Let {A,} be a sequence of events in a probability space (X, G, p), then show that

P(CJAEJ < iP(AE). 07

0-1(B) Answer the following questions. {Any foﬁr) 04
{i) If P(A) = 1/3, P(B) = % and P(ANB) = 1/6, then find P{A'uB) and P(AUB').
{i) Explain the difference between pair wise independence and mutual independence.

{iif) Let n balls be put at random into n cells then, what is the probability that each celf will
be occupied? :
(iv) State Bayes’ theorem:.
(V) Define Set function. ' _
(vi} If Py and P, are two probability measures, show that P = APy +{1-A)P2, O <A< 1is
also a probability measure. '
Q-2 {A) Write the following.
(i} State Chebyshev's Inequality. If X is a random variable such that E(X) = 3 and E(X?) = 13, use
Chebyshev’s Inequality to determine the lower bound for P(-2 < X< 8). - 07
(i) State and prove Holder’s Inequality. : 07
OR
(i) Let X be a non-negative random variable defined on probabiiity space (X, G, p) such that
E{X) exists. Then for any positive number a, show that P(X‘Z a) < E(X) / a.

07
(ii) Let X be arandom variable defined on probability space (¥, G, p) such that E(X) exists and is

finite. If g(X) is a borel measurable function then show that K| g( X )] < gl E(X)).

07
Q-2(B) Answer the following questions. (Any four} 7 04
{i) Define the distribution function of a random variable and state its properties.
{i1} Define caonditional expectation.
(i) If F is a distribution function of a continuous random variable X and if a < b, P(X= a) and

~ P{X =D} are not zero, then find P{a < X <= bj.
P10,
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{iv) Let X be a random variable then for f(x) = k ™, x >= 0, f(x} = 0, ew. to be a density
function, what should be vatue of k7

{v) Let the joint density function of a two dimensional random variable (X, ¥) be,f(x, y} = 2,
for 0 <x<land 0<y<x;flx, y) =0, e.w,, then state whether X and Y are independent?

{vi) A coin is tossed untii a head occurs. What is the expectation of the number of tosses
required? |

Q-3 (A) Write the following. :
(i) State Chebyshev’s inequality. If X is a random variable such that £{X) = 3 and E(X*) = 13, use
Chebyshev's Inequality to determine the lower bound for P(-2 < X < 8}. 07

(i} Let {E.} be a sequence of events in a probability space (X, G, p), and if

oo
ZP(En)<OO,then show that P(limsupAn):(). 07
n=1t . e
OR
(i) Forasequence of absolute moments {B,} of a random variable X defined over a probability space
/% 1/(k+1) :
(¥, G, p), show that ﬂk S Py sfork=1,2,.. 07
(i) Define convergence in probability and convergence almost surely. Show that convergence
almost surely implies convergence in probability. ‘o7
Q-3(B} Answer the following questions. (Any three) 03
(i) State Kolmogorov's Inequality.
(ii) State the properties of characteristic function.
{iin Cauchy Schwartz Inequality can be derived from which Inequality? How?
Aiv) Explain “Convergence in Distribution”?
{v} State Bernoulli’'s Weak Law of large numbers,

Q-4 (A} Write the following.
(i} Let{%d, k=1,2,.,,n beasequence of independent random variables in a probability
space {X,G,p) with E (Xi) = i, Var (X} = o, fork=1,2, ., n. If fim Jiﬁ V(X;)=0

n—n” k=1

— — P 1 L _ 1 R
then show that X'» —> A, where Xn "—“—ZXk and 4, :'_Z/uk .07
= e

{ii} State and prove Lindberg Levy’s form of Central limit theorem. 07
CR
{iy Discuss Poisson Process. 07
(i) Describe Birth and Death process in details. 07
Q-4{B) Answer the following questions. (Any three) : 04
{i) Explain the difference between Markov chain and Markov process.

{ii} State postulates of Pure Birth Process.

(iii) State Kolmogorov's strong Law of Large Numbers.
(iv} What you mean by “Transition Probability Matrix”?
{v) State Liapounov’s form of Central Limit Theorem.

-~

2
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NB: All questions are compulsory. Hiustrate your answers with neat diagrams wherever necessary.

Q-1

(A)

Answer the following

(i)

Write a note on Lactose intolerance.

07

(i)

Explain in detail: Types of Diabetes mellitus. Add a brief note on each type.

07

OR

{i)

Discuss Glycogen storage disorriers types | and il.

07

(i)

Describe the syiptoms and complications of DM type 2.

07

(B)

"MCQ / SQ (Any Four out of Six)

04

(i)

Define: ketasis.

{ii)

Explain: impaired glucose iolerance,

(iii)

Give the normal values of EBS and OGTT.

{iv}

Explain the enzymatic defect in Pompe’s disease.

{v)

Briefly describe: Fruciose Intolerance,

{vi)

Distinguish between milk allergy and millc intelerance.

(A)

Answer the following

(i)

Describe the biechemical analysis of urine in renal disease.

07

(i)

Explain: Creatinine clearance tests.

07

OR

(i)

Write a note on: physical examination of urine.

o7

(i)

Discuss Urea clearance test and explain its clinical significance.

07

(8)

MCQ / $Q (Any Four out of Six}

U]

Explain: Casts in urina,

(i)

Why is it important to estirnate insulin from urine?

(i)

Explain: Galactosemia.

{iv)

Why is microscopic examination of urine necessary?

{v)

Mention the varied types of crystals identified from urine.

(vi)

Define: GFR.

(A)

Write the following

(i)

Write a short note on Phenylketonurea.

07

{ii)

Explain tests used for determination of HDL and LD,

07

OR

{i)

Describe lipid profile.

07

{ii)

Write a note on Tay-Sachs disorder,

07

(8)

MCQ / SQ {Any Three out of Five)

03

{i)

Which enzyme plays an impartant role in MSUD?

(ii)

Give norimal range of cholesterol.

(iii)

Enlist two functions of lipoprotein.

(iv)

Name the tests used for Hartnup disease.

{v)

What is inheritance pattern of Niemann Pick disease?

Q-4

(A)

Write the following

(i)

Give a detailed account of biliruhin metabolism.

07

(i)

Write a note on Flocculation test,

a7

-OR

(i)

Give an account on plasma bicarbonate.

07

(i)

Write an account on types and diagnosis of jaundice.

07

(B)

MCQ / SC (Any Three out of Five)

03

(i)

What is phototherapy?

(i)

- Add a note on chloride shift.

{iii)

Give a brief itles on colloidal solution.

(iv)

Define “homeostasis in the bodv”,

(v)

What is the difference between adsorption and absorption?

A
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1 (A) Write the following

®

(it) .

o)
(ii)

For lossless transmission lines obtain expression for the reflection 07
coefficient. Hence obtain the reflection coefficient for,
(1) Matched load, (2) Short circuit, and (3} Open circuit.
Discuss the propagation coefficient of transmission line, and current and 07
voltage phasor diagrams.

: OR
What is Smith chart? Obtain the equations of constant resistance and 07
reactance circles of Smith chart,
Write the Helmholtz equation for TE modes in rectangular waveguides, 07
and its solution. Hence solve the Maxwell’s curl equations in frequency
domain and obtain their solutions E,, £,, £, H,, H, and H,

(B) Answer the following (Any Four out of Six): 04
1  What are the minimum and maximum values of VSWR?
2 Define neper. How it is related to decibel?
3 What do you mean by the balanced mode two-wire line?
4  The dominant mode in a particular wavegnide is the mode
having ....... frequency.
5 The intrinsic impedance in an unbounded dielectricis = ......
6  The two types of power losses in a rectangular waveguide are: Losses in

........ and Losses in.........

2 (A) Write the following

®

(ii)

&)

Derive an equation for the phase difference caused due to path difference 07

between direct and ground reflected waves in Tropospheric Propagation

(flat earth assumption).

What is meant by radio horizon? Obtain-expression for maximum range 07

for tropospherlc transmission. Discuss super and subrefractlons '
OR

Derive expression for MUF using Secant Law. Discuss the ray paths in 07

atmosphere under various conditions of angle of incidence and

frequencies.

(ii) Derive power ratio equation in decibels for free space propagation. 07
(B) Answer the following (Any Four out of Six) 04
1  Microwave radio systems operating at frequencies above 1| GHz
propagate mainly in .......... o) SN mode.
2 What is the skip distance?
3 At plasma angular frequency the relative permittivity of the ionized
medium becomes ........ :
4  Calculate the maximum range (in miles) for tropospheric transmission

: 70



wn

M gL -3

for which the antenna heights are 100 ft and 60 fi.

Define: gyro-frequency. ‘

A satellite is at height of 36,000 km above the earth. The frequency used
is 4000 MHz. Calculate the free-space transmission loss in decibles.

3 (A) Write the following:

@

(i1)

()
(iD)

What is HERTZIAN DIPOLE? Obtain expressions for its Radiation
Resistance and Power Radiated.
What are antenna arrays? What are their advantages and disadvantages?
Name their applications.

OR
What is HALF WAVE DIPOLE? Obtain expressions for its Radiation
Resistance and Power Radiated. |
Give characteristics of Resonant & non-resonant antennas.

(B) Answer the following (Any Three out of Five)

(W - VS I N

Define ANTENNA

Give radiation pattern of half wave dipole antenna,
Draw diagram of YAGL ANTENNA

Define directivity of antenna.

Give name of any one isotropic antenna.

4 (A) Write the following:

(1)
(i)
(i)
(i)

Define information capacity? What is BITS and BITS RATE? Express
the relationship Between baud (B) and minimum bandwidth.
What is QAM? Explain the working of 8-QAM system,

OR
What is eye diagram? What information does it give about the digital
communication system? Explain in detail.
Discuss in detail the DPSK system.

(B) Answer the following (Any Three out of Five)

Lh o L N

-Give constellation diagram of 16 QAM system.

What is BER?

What is BAUD?

What is difference between 8 QAM & 16 QAM?
Why is the recovered data delayed in clock recovery?

07 .

07

07

07

03

07

07

07

07

03
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Instructions:

1. Allsymbols cdrry their usual meanings.
2. Scientific calculators are allowed

Q.1Ai). Discuss in detail “Retarded Potentials”. 7]

ii). Find radiation resistance of an oscillating magnetic dipole. Express the
answer in terms of A and a, and compare it with the radiation resistance of the

2
electric dipole R{ele) = 790 (%) ), where d is distance between two ends of

the dipole and a is radius of loop of wire. o [7]1

OR
Q.1A7). Derive expressions for electric field and magnetic field of the magnetic dipole
radiation? : [7]1

ii).  Prove that radiation resistance of a wire joining the two ends of a electric dipole

2
is R{ele) = 790 (—j—) Q. (where d is distance between two ends of the dipole).[7]

Q.1B). Answer any four from the following {(one mark each) . [4]

i}.  What is advance time in retarded potential theory?

ii).  Select correct expression given below related to the Total Power <P> radiated
by electric dipole obtained by integrating intensity $ over sphere of radius .
But the quantity is independent of the radius of sphere r, as one would expect
from conservation of energy.

2 .4 24
(a) <pP> = Lf_&a;_ (b) <P> = 1 poa: l
dzu, 3c dre, 3¢ r
. 2 4 24
(c) <P>= ! p"a; {d) <P>:—I—p“a3) 1
dre, 3c - dmu, 3¢ r

iii). Whatis radiation zone?

70
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vi).

Q.2Ai).

Q.2Ai).

i),

M%BL;{

Write Poisson’s equation.

What is ratio of fotal radiated power (Pmag / Pele) both terms relative to electric
and magnetic dipole power radiation? (Assume both configurations with
comparable dimensions, obviously the peic is enormously greater than Pmag.)

Prag _ (m0)4 Prmag _ (mo)g
q) w——L ={ — . b R —
@) Pale Pot (b) Pote PoC€
Prag _ g 1/2 d Pmag _ (Mo z
(c) 2o - (e () oo = (0
Pee DocC Pele ol

In the static case of radiation from arbitrary distribution of charges & currents,
1 F-plt,)  7-pl
V(l’,t)z g+ p2(0)+ p( 0)
dre, | ¥ r Fc
The first two terms indicate contributions to the multi-pole expression
for V, the third term will not be present at far zone.

(a) the monopole & dipole (b) the charge & current
(c). both vector quantity (d) None of the above

Explain theory of Lienard-Wiechert potentials with appropriate example.
(71

Show that the electric field of a point charge in motion can be expressed as,

F=—1 I 0 Ru ] [NOTE: derivatives of (i) is on r, where r and t are
dre, (R-u)dt, \R-u of,

treated as constant], 7]

¥

OR
Write in detail “The theory of power radiated by a point charge”. (71

Consider a particle of charge g moves in a circle of radius R at constant angular
velocity w (assume the circle lies in the xy plane at time t=0, the charge is at
{R,0) on the +x axis). Find out the Lienard-Wiechert potentials for a point on
the Z-axis? [7

Answer any three from the following (one mark each}: [3]

The current density of a rigid object having which one value for the radiation
from a point charge? '

{a) pv (b} pu {c) pe (d) pv.
What is Radiation reaction?

What is Field reaction?



Q.3Ai).

Q.3Ai).

Q.38).

i),

i)

vi}.

ME3) -3

Write Lienard’s generalization of Larmor formula for power radiated by a point

charge.
When caboose train looks a little longer, it is due to ....
(a) steady state ' {b} leaving you
{c) approaching towards you (d) always looking same.

Describe basic data types in C language. Mention their ranges. How range of
these basic data types can be extended. '

Distance between two points (x3,y1) and( xz,¥) is governed by the formula

D? = ( xpx1)” +(yz-ya)® |
Write a program to read coordinates of two points and calculate and print the
distance between them. - [7]

Write a program fo read a positive number, generate a new number by
reversing all digits, and print the original number and new number. The
program also should find out and print average of all individual digits in the
number. (71

OR
Draw block diagram of a for loop. Write a program to calculate and print
factorials of 5, 6, and 7 using while loop, do while loop and for loop
respectively. (7]

Write a program to evaluate e* using the following series expansion with an

accuracy of 0,0001. | _ [7]
e"=1+x+£2—+£+ ........... D<x<l
20 3t
Answer any four from the following ' [4]
Mention any one use of escape sequences. '
The operator returns the number of bytes occupied by the operand.

Write C statement for the following
side = \/bz +¢? =2bcCos(A4)
Point out-errors in the following statements
if{x=<y) _
printf{‘Jump’);
What will be value of x when the following statement is executed
int x =10, y=15;

x = {x<y) ? (x+y) : (x-y);
The statement when executed causes immediate exit from switch,

3



Q.4Ai).
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Write a program to read two 4x4 matrices, add the matrices and then print the
resultant matrix. The program also should find out average of all individual
elements in the resultant matrix. 7]

What is a string constant? How is it different from a character constant? Write

a program to read two strings and then attach the first one on the second one

without using string handling functions. Program should print both strings. [7]
OR

Q.4Ai). Write a program to read 50 values and store it in an array and then find out and

i).
ii).

iv}

print the mean of the series and also lowest value in the series. [7]

Palindrome is a word which spell same forward and backward. Write a program

to read a string and check whether the string is a palindrome or not. i7]
Answer any three from the following {one mark each) [3]
How much memory is required to store the following array variable x.

float x[25];

Declare a variable which can store a string of 20 characters.

Write statements to copy contents of array x[25] to another array y[25]
How the function strempi() is different from function stremp().

Mention two functions which can be used to read strings through keyboard.

EEEE R EE LR LR
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Instructions.

1. All symbols carry their usual meanings.
2. Scientific calculators are allowed

Q.1Al). Explain the reflection from the surface of metal and obtain the equation

R=1-2 ;E&;ﬂ Use propagation vector Ky for conducting medium as

Ki= €, gy [1 + Z:Z—Z] = {o+ iB)°. (7]

if}. The index of refraction of air and diamond are 1 and 2.42 respectively. Draw a
graph of amplitudes of reflected and transmitted waves versus the angle of
incidence at air/diamond interface. (Assume ;= M= Mg} Calculate (a) the
amplitudes at normal incidence (b) Brewster’s angle and (c} cross-over angle at

which reflected and transmitted amplitudes are equal. [71
OR
Q.1Ai). . Discuss in detail, “reflection and transmission at normai incidence” [7}

ii). Silver is an exceilent conductor, but it’s very expensive. Suppose you are
designing a microwave experiment to operate at a frequency of 10 GHz. How
thick would you make the silver coatings? [Take : pPgver= 1.59x10%Qm,
£=8.85x10™" Fared/m, w=2nx10"%s* and p = 4nx10Henry/m]. (7]

Q.1B). Answer any four from the following {one mark each) [4]

i) f ni= 1.08 and n,= 1.50, then what will be reflection coefficient and
transmission oefficient values? (Assume [i={=Ho)

ii)  Write Fresnel’s equations.

iii) What is the Energy Density equation for the wave propagating through linear
media?

iv)  Distinguish between dispersion and dispersive?

v}  What is “skin depth/ penetrating distance”?

vi).  What is Snell’s law?

P-T 0



Q.2Ai).

Q.2Ai).

Q.2B).
i).
i),

i)

iv).

vi).

Q.3Ai).

Q.3Ai).

M&3)- 6

Obtain guide wavelength (Ag) equation for propagation of waves through two
conducting parallel plates. 71
Consider a rectangular waveguide with dimension 2.28 x1.01 cm. If the driving
frequency is 1,70x10% Hz, which TE modes will propagate in this waveguide?
What range of frequency has to be used to excite only one TE mode? What are

the corresponding wavelengths in open space? [71
OR

Discuss the Resonant cavities when a perfect conductor is placed at half infinite

space in the direction of propagating wave, Explain Q-factor. i7]

Find the modes of 3cm wavelength radar waves that would be propagated in a
waveguide of rectangular cross section with a = lcm, b = 2cm. Find also the
group velocity of the waves. . (71

Answer any THREE from the following {one mark each) [3]
Explain the principal or dominant TE mode?
Prove product of v, and v is equal to square of speed of light C.
In the case of Dielectric wave guide,
tan (k,d) = k (y + 8) / (K- y 8).
Which condition is responsible for loss of total internal reflection at the lower
boundary and the mode will no longer be guided?
(a) y=1 (b) 6 =1 (c) k=1 (d) y=0
Find the shortest length of a simplest cavity resonator to be made from a
rectangular waveguide with a = 10.16 mm and b = 22.86 mm which will
resonate at 10GHz. [ Take : C=3x10°m/s, m & n=1]
Why Cavities are often used for frequency measu rement?

Describe basic data types in C language. Mention their ranges. How range of
these basic data types can be extended.

Distance between two points (x1,y1) and( x2,y2) is governed by the formula

D?= {xzx1)” +lyzye)
Write a program to read coordinates of two points and calculate and print the
distance between them. 7]
Write a program to read a positive number, generate a new number by
reversing all digits, and print the original number and new number. The
program also should find out and print average of all individual digits in the
number. {71
' OR

Draw block diagram of a for loop. Write a program to calculate and print
factorials of 5, 6, and 7 using while loop, do while loop and for loop
respectively. ‘ ' ‘ [71



vi).

Q.4Ai).

Q.4Ai).

i),

Q.4B).
i).

iii).-

iv).

M%3)—F

Write a program to evaluate e" using the following series expansion with an

accuracy of 0.0001. (7]
e"m1+x+£+f~3~+ ........... 0<x<l
203t
Answer any four from the following {4]
Mention any one use of escape sequences.
The operator returns the number of bytes occupied by the operand.

Write C statement for the following
side = +[b? +¢* — 2bcCos(A)
Point out errors in the following statements
if{x=<y) '
printf{‘Jump’);
What will be value of x when the following statement is executed
intx=10, y=15;

x = {x<y) ? {xty) 1 {(x-y);
The statement when executed causes immediate exit from switch.

Write a program to read two 4x4 matrices, add the matrices and then print the
resultant matrix. The program also should find out average of all individual
elements in the resultant matrix. [7]
What is a string constant? How is it different from a character constant? Write
a program to read two strings and then attach the first one on the second one
without using string handling functions. Program should print both strings. [7]

OR
Write a program to read 50 values and store it in an array and then find out and
print the mean of the series and also lowest value in the series. (7]
Palindrome is a word which spell same forward and backward. Write a program
to read a string and check whether is it a palindrome or not. . (7]
Answer any three from the following (one mark each) i3]
How much memory is required to store the following array variable x.

float x[25];
Declare a variable which can store a string of 20 characters.
Write statements to copy contents of array x{25] to another array y[25]
How the function strcmpi() is different from function stremp().

Mention two functions which can be used to read strings through keyboard.
sodkok ko ok R ek ke kol ok
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2} Necessary constants:

Que.-1 (A)

Que-1 (A-)

Que-1  (A-ii)

Que.-1 (B)
: (i)
(i)
(iii)
(iv)
R
(vi)

Que-2 (A)

Que.-2  (A-)
Que.-2  (A-ii)

N =6.022 x 10* mole™
k=138 x 10K’
b = 6.626 x 10¥ergs.sec. = 6.626 x 107™j.sec.
R =8.314 x107 ergs K* M
= 8314 JKM" = 1.987 cal. K* M
1eV = 1.602x10J

Discuss the Nernst heat theorem and derive the equation giving relations
between heat capacity, free encrgy and enthalpy. On basis of the Nernst -
heat theorem explain in brief about the third law of thermodynamics.

"Explain how absolute entropy of a solid can be determined using this law.

: OR
Explain the term partial molar properties. On the basis of this derive
Gibb’s-Duhem equation. -
Detive an equation for the approximate calculation of fugacity of a gas.
The activity of 3.0 moles of a substance changes from 0.06 to 0.45. What
would be the change in its free energy at 27 °C.
Answer in One or Two lines (Any Four)
What is the physical significance of the term fugacity?
What is meant by chemical potential?
Define the term activity of a substance.
How the values of AG and AH changes with change in temperature?
What is the value of entropy of a substance at absolute zero temperature?
Define the term molar heat capacity.

Explain the Lindemann theory of unimolecular reactions. What are the

limitations of this theory. Explain the kinetics and mechanisms of branched

chain reaction. Give the reasons of explosions in branched chain reactions.
OR

Derive the Michaelis Menten equation of enzyme catalyzed reactions.

Explain the kinetics and mechanisis of reaction between hydrogen and

bromine.

07

BRI

; Fl i



Que.-Z

Que.-3

Que.-3

Que.-3

Que.-3

Que.-4

Que.-4

Oue.-4
Que.-4

M G322

v) What are detergents?

H:
T

(B)  Answer in One or Two lines (Any Four} ' 04
(1) What is meant by reaction velocity? :
(i) Name the factors on which the rate of a chemical reaction will depends
‘according to the theory of absolute reaction rate.
(iii) What is the effect of catalyst on free energy and equilibrium constant?
(iv) What is meant by catalytic poisoning? .
v) Why activation energy of'a reaction cannot be zero?
(vi) Define complex reactions.
(A) Explain in detail about the defects in solids. Detive an equation to calculate 14
number of Schottky and Frenkel defects in crystals. |
OR |
{A-))  Explainabout Low temperature and high température superconductivity. 07
(A-ii)  Classify crystalline solids according to the bonds that hold their atoms, 07
ions or molecules. Explain the bond theory of metals. ' |-
(B) Answer in One or Two lines (Any Three) , 03
(i) What 1s meant by long range order? - '
(ii) Which type of state of a material is considered as true solids? '
(iii) Which types of substances show isotropic and anisotropic properties?
(iv) Which types of binding forces-are involved in molecular crystals? l
v) What are point defects? ’
(A) Explain in brief about physical and chemical adsorption, Derive BET 14
equation for multilayer adsorption. How surface area of a finely divided
solid can be determined?
| OR _ :
(A-i)y  Define the term surface tension. Derive Gibb’s adsorption isotherm 07
equation. :
(A-iiy  What are micelles? Explain critical micelle concentration. 07
(B) Answer in One or Two lines (Any Three) 03
(i) “Give any two assumptions of BET theory. '
(ii) Why a finely divided substance is more effective as an adsorbent? B
(iii) Which types of forces are involved in physisorption? '
(iv) What is adsorption isotherm?

iy



and quantitative data (v) Limitation of ordinal scale
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1 (a) Describe mode of gene-exchange in bacteria by eiling the example of transformation.
OR
(a) (i)  What are plasmids? Discuss their types and compatibility observed in bacteria.
(ii)  Write a note on gene structure analysis by the use of tranduction.
(b) Answer in one or two line only (any four) :
(i) Competence ' (iv) Fprime
(i)  Generalized transduction (v) Transfeetion
(iii) I (vi) Conjugal plasmids.
2 (a) Whatis tetrad analysis? Give its importance.
' OR _
(a) (i)  Describe molecular aspects of T, development.
(i) . Describe intracellular development of T, phage n E. Coil.
(b) Answer in brief (any four) :
(i)  Trichgynes (iv) Role of coat protein of MS 2 phase
(i)  Mitotic non disjunction (v) Enlist types of promoters of T, phage
(iii) Parasexual cycle (vi) - Sigma and anti sigma factors of T, phase.
3 (a) Describe molecular mechanism of DNA replication in bacteria.
OR
(a) (i) Describe organization of enkaryotic chromosome.
| (ii)  Explain the mechanism of mutation by base analogs and alkylating agents.
(b) Answer in brief (any three) : -
- (1)  Define chromatosome (iv) Photo-reactivation
(i)  Histore-H, and its impertance (v ) Physical mutugen
(iii) Ori-C '
4 (a) Describe the importance of statistica methods used to interpret blologlcal data by giving
suitable examples.
‘ OR
(a) (i) Compute the median and standard deviation for the observations :
28, 18, 10, 40, 16, 32, 24, 30 (ANS : SD = 6.83, Median = 26)
(ii)  Find the coefficient of correlation r from the bivariate data given below and state
your inter pretation of r : :
X 27 23 24 28 21 29 22 25
Y 29 25 26 . 30 23 31 24 27
(ANS :r=1)
(b) “Answer in brief (any three) :
(i)  Type of correlations (iii ) Sample distribution
(ii)  Diffenetiate qualilative data (iv) Meaning of statistical inference
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Q.1 (a) ' 14

() Establish arg(z) +arg(z,) = arg(z,z,). and show that it may not be true in case of
principal argument by giving some example?

(i) Show thai if  lim f(z)exists, then it is unique and evaluaie the limit of the
=3z, . .

2
?

function Eﬂ (z — 1)2

OR

(b) (i) If a function T (z) is continuous and nonzero at a point zo, then f(z)# 0 14

throughout some neighborhood of that point.

(i) Showthat f(z)=1/z"
(a) not uniformly continuous in the region |z|< 1.

(b) uniformly continuous in the region 2 < |zf< 3,

(c) Attempt any FOUR | 4
() z—1
142z

the function f(z).

Express f(z)= in u(x, y)+iv(x,y) form and state the natural domain of

(ii) State the definition of open set.
(ili)  What the region of the function Rez # 0 ?
(iv)  Show that Re(iz) = ~Im(z).

(v} Where the function Lw(z) is not continuous on the complex plane?

D et 2,z #0 and if |z =|z,| = 1, then show that 2722

is pure imaginary.
z, -1z, ‘

is uniformly continuous in the region ]z[ <1?



Q2 (a)
()

(i)

b ®

(i)

(©)
(M)

(ii)

(iii)

()
)
(vi)

Q.3 (a)
(i
(ii)

ME2Y - =L

14

Find the constant a, b, ¢ such that the function

f(z)==x*+xy+y* +i(ax’ + bxy +cy®) is analytic. Express f{z) in terms of

Z.
Show that the following functions are differentiable everywhere in the
complex plane
(@) Ax +iv) =x*—3x? +i(Bx%y — %)
D) fix+tiy)=eYcosx+ie¥sinx

OR

Derive the formula of derivative of the multiplication of two functions i.e. 14
d : ,
E[f (2)g(2)]= f'(2)g(2) + f(2)g'(2)
If a function f (z) = u(x, y) + iv(x, y) is analytic in a domain D, then its
component functions u and v are harmonic in D but not vice versa.
Attempt any Four 04
If f(z) and | f (z)] are both analytic in a given domain D, then f(z) must be
consiant throughout D. (True/False)
Let f(z) = 24z, if z#0 and f (0) = 0. Then this function is not
differentiable at 0. (True/False)
If ux, y) and v(x, y) are any two harmonic function in D then

(u y vx) +i (ux -r—vy) is analytic in a domain D. (True/False)
Ditferentiability not implies analyticity why?
A conjugate harmonic of u(x,y)=e"sin(y) is.........
The equation |z —1|=|z +1| represents.......

13

Show that complex sine and cosine functions are unbounded.
Let f be a continuous function defined on a domain D and there exist a function

F defined on D such that F’ = S -Let z,,z,e D. Then for any contour C lying in



(b) ()

(iD)

(c)
(M)

(i)

(iii)
(iv)
Q4 (a)

(M
(i)

(b) ()
(i)

D starting from z, and ending at z, the value of the integral I fz)dzis
2

independent of the contour.
OR

Evaluate the integral [ = j Z'dz, n=0,+L£2,....... where C:|z|=r is traversed 13
o

in anticlockwise direction.

Find an upper bound for the absolute value of the integral I = I (ezz )dz, where C
C

is the broken lines from z=0 to z=1 and then from z=1 to z=1+1.

Attempt any THREE 03

Let D be a doubly connected region bounded by two simple closed curve C and

C, such that C, contained in C, then I f2¥dz =,
"

A contour is said to be closed if it does not......... itself and the starting point of
the first arc ....... with the end point of the last arc.
Compute the length of the curve z(¢f) = (1-i)’, —-1<r<1.

. : . . op dz
Let C be the square with vertices at2 +2i,—-2 +2i, I = X

cZ= _

13

State and prove Cauchy integral formula for derivative.
4 2
. 2 .
Evaluate the integral / m(ﬁ)%dz, where C is simple closed contour
z
C
containing the point z=-1 inside it
OR
State and prove Morera’s theorem. 13
Verify that the maximum and minimum modulus theorems hold for following
functions
a.  f(z)=23z"+2 where C is the circle |z |=%.
3



©
(i)
(i)
(iii)

(iv)

M g3Y- 4

b. f(z)=e’* where C is the circle |z |= |
Attempt any THREE
State Minimum modulus theorem.
A contour is a continuous chain of a finite number of regular arcs. (True/False)

Evaluatethe integral / = (}3 2 +] dz, C:lzl=1.

~2)

For the indefinite integral of a function f{z) to exist in a simply connected domain

D, it is not necessary that f{z) be analytic in D. (True/False)

—

03
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1.(A) Answer the following:
(i) Define sufficient, minimal sufficient and complete sufficient statistics. Which one of 7
these three estimators do you prefer? Why?
(ii) Let X;, X, ..., X, be a random sampie from N{p, ¢ ) normal distribution. Obtain 7

minimal sufficient statistic for {0 }
OR

- ()State and prove Basu’s theorem. Let X, X, ..., X, be a random sample from exponential 7

distribution with pdf flx,8) = —exp{ ( 99)} x> 8. Show that Xy and
" (X; — X(1)) are independent.
(i) Let X;, Xy, ...,Xn be a random sample from exponential distribution with mean 6>0. 7
Obtain fisher information contained in sample and in statistic sample total. Can you
conclude that sample total is sufficient for 0.

(B) Answer any four: ' 4
(i) Define fisher information contained in statistic.
(ii) State Lehmann-Scheffe theorem on minimal sufficient statistic.
(iii)  Define minimal sufficient statistic.
(iv)  Define anciliary statistic.
(v) LetX;, Xj,...,Xn be arandom sample from U(0, 0), 6 > 0 distribution. State
CovXm. X! Xen-1))-
(vi)  Give an example of complete family of distributions.

2. (A) Answer the following:
(i) Let Y, and Y; be two unblased estimators of 9 such that V(Y )=2V(Y,). Obtain 7
_ constants a and b such that aY| + bY2 becomes MVUE of 8.
(i) Let Xq, Xz and X3y be the ordered statistics from a random sample of size 3 from 7
uniform U(0, 0), 0>0 distribution. Define T)= ¢X(jyand Ty=kX3)/5. Determine
constants ¢ and k such that T, and T, becomes unbiased for 8. Which of the two estimators
do you prefer? Why? A

OR
(i) Obtain Cramer — Rao inequality for unbiased estimator of g(0). ' 7
(if) Let X be a random variable with pmf P(x= -1, 8) = 0, P(x, 0)=(1-0Y°0*, x =0,12...., 7

0<0<1. Let g(0)= P(X=0). Obtain UMVUE for g(0).

(B) Answer any four: 4

(i) Say True or False: Bhattacharya bound is a generalization of C-R inequality.

(ii) Let T and U are two unbiased estimators for the same parametric function. If U is
MVUE then state Cov(T, U).

(iii) Let X; Xy ...,Xs be a random sample from U(0, 8), 0 > 0 distribution. State UMVUE

of 1/6.

[Max. Marks :

70
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(iv) Define MVBUE.

(v)  Say True or False: If T; is UMVUE for gi(8), i=1,2,...,nthen 3", a;T; is UMVUE
for Y- 1 9:(6), provided Xiz, a; =1.

(vi) State Rao-Blackwell theorem on UMVUE.

3. (A) Answer the following:

(i) Prove that MLE’s are asymptotically normal. 7

(ii) Discuss the method of minimum chi square estimation. 7
OR

7

(i) What is confidence interval estimation? Discuss any method to construct confidence

interval with example.
(ii) Let X, Xy, ..., Xq be a random sample from exponential distribution with mean 0 >0. 7

Obtain (1-0)100% asymptotic confidence interval for mean of the distribution.

(B) Attempt any three: 3
(i) Give an example of unbiased MLE.
(ii) Give an example of unique MLE. -
(iii) LetXy, Xa,....Xabea random sample from U(0, 0), 6>0 uniform distribution. State
MLE of log8. :
(iv) Let X ~F(x, ), then state the distribution of —logF(x,8).
(v) State invariance property of MLE.

4. (A) Answer the following:
(i) Define Bayes cstimator. Obtain general formi of the Bayes estimator of a parametric 7
function 8 under a squared error loss function.
(ii) Let X;, Xy, ...,Xa be a random sample from N(8, 9) normal distribution. Obtain 7

Bayes estimator d = 2¢X, where X is a sample mean and ¢>0 is a constant for 8, using
squared error loss function when prior distribution of 8 is also a normal N(0, 4).

OR
(i) Obtain general form of the Bayes estimator of a parametric function g(0) under a 7
weighted squared error loss function.
(i) Let X;, X, ...,Xq be a random sample from Bernoulli distribution with mean 6>0. 7

Suppose prior distribution of 8 uniform(0,1). Obtain Bayes estimator of 8%, and
associated Bayes risk.

(B) Attempt any three. 3
(i) Define Bayes risk.

(ii) Define posterior distribution.

(iii) Define squared error loss function.

(iv) State one proper priot distribution for the parameter of Poisson distribution.

(v) State an extensive form used to get Bayes estimator of 0.
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1.(A) Answer the following:
(i) Define sufficient, minimal sufficient and complete sufﬁ01ent statistics. Which one of 7

~ these three estimators do you prefer? Why?
(i) Let X; X3, ..., X, be a random sample from N(p, o Y normal distribution. Obtain 7

minimal sufficient statistic for { p, 02}
OR
(i)State and prove Basu’s theorem. Let Xy, X; ...,X, be a random sample from exponential 7

dlstrlbutlon with pdf f(x, 8) = —exp{ ( 6)} x> 8. Show that X(l) and
T 1(X; — X(1)) are independent,
(i) Let X;, Xa, ..., Xy be a random sample from exponential distribution with mean.0>0. 7
Obtain fisher information contained in sample and in statistic sample total. Can you
conclude that sample total is sufficient for 0.

(B) Answer any four: 4
(i) Define fisher information contained in statistic.
(i) State Lehmann-Scheffe theorem on minimal sufficient statistic.
(iii) Define minimal sufficient statistic. -
(iv}  Define ancillary statistic.
(v) LetXj, X ....,X;be arandom sample from U(0, 8), 6 > 0 distribution. State
COV(X(H) X(n)/ X(n 1)) '
(vi)  Give an example of complete family of distributions.

2. (A) Answer the following:

(i) Let Y, and Y3 be two unbiased estimators of § such that V(Y 1)=2V(Y2). Obtain 7
constants a and b such thataY; + bY; becomes MVUE of 6. '

(ii} Let X1y, X(2) and X3, be the ordered statistics from a random sample of size 3 from 7
uniform U(O, 8), >0 distribution. Define Ti= ¢X;j and To= kX(3)/5. Determine
constants ¢ and k such that T and T becomes unbiased for 6. Which of the two estimators
do you prefer? Why?

OR
(i) Obtain Cramer — Rao inequality for unbiased estimator of g(0). 7

(ii) Let X be a random variable with pmf P(x= -1, 0) = 0, P(x, 0=(1-8Y0%, x=0,1,2...., 7
0<0<l. Let g(8)= P(X=0). Obtain UMVUE for g(0).

(B) Answer any four: 4
(i) Say True or False: Bhattacharya bound is a generalization of C-R inequality.
(i) Let T and U are two unbiased estimators for the same parametric function. If U is

MVUE then state Cov(T, U).
(iii) Let X1, X3, ..., X, be a random sample from U(0, 8), 8 > 0 distribution. State UMVUE
of 1/8.

P-To.
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(iv) Define MVBUE.

(v)  Say True or False: If T; is UMVUE for g;(#), i=1,2,...,nthen Y, a;T; is UMVUE

for ¥, g:(6), provided Yi 4 a; =1
(vi) State Rao-Blackwell theorem on UMVUE.

3. (A) Answer the following:
(i) Prove that MLE’s ate asymptoticaily normal.
(ii) Prove that MLE’s are consistent,
OR
(i) Discuss the method of minimum chi square estimation.
(ii) Discuss the method of minimum modified chi square estimation.

(B) Attempt any three: -
(i) Give an example of unbiased MLE.
(ii) Give an example of unique MLE.
(iii) Define MLE . '

(iv) Define likelihood function.
(v) State invariance property of MLE.

4. (A) Answer the following: :
(i) What is confidence interval estimation? Discuss pivotal method to construct
confidence interval with example.
(i) Let X1, X2, ...,Xn be a random sample from exponential distribution w1th mean 6>0,

Obtain (1-o )in% asymptotic confidence interval for mean of the distribution.
OR
(i) Discuss any general method to construct confidence interval.
(i) Write not on the method of confidence interval estimation based on MLE.

(B) Attempt any three.
(i) State the genera form of CI for mean.
(ii) Define pivotal statistic.
(iii) State pivotal statistic to construct CI for variance of normal distribution when mean is
known.
(iv) Define confidence coefficient.
(v) State confidence interval for proportion,

-~
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a-1

(A)

Answer the following

(i)

Discuss sources of infection.

07

(i)

Describe stool examination technigues.

07

OR

(i)

Explain Pathogenicity with examples.

07

(i)

Give an account of blood diagnostic methods.

07

(B}

MC

Q. / SQ {Any Four out of Six)

04

(i)

Define host.

(i)

Give nammes of two parasite adaptations with example.

{iii)

Explain prophylaxis.

(iv)

Explain mutualism and parasitism.

{v}

Name classes of host,

(vi)

Difference between vector transmission and direct transmission.

(A)

Answer the following

(i)

Give classification of Protozoan parasites with examples.

07

(if)

Describe the life cycle, pathogenicity and diagnosis of Trichomonas vaginalis.

07

OR

(i)

Describe pathogenic affect of various protozoan parasites in humans.

07

(i)

Discuss the life cycle, pathogenecity and diagnosis of Trypanosoma gambiense,

07

(B)

mC

Q. / 5Q (Any Four out of 5ix)

04

{i)

What is parasitology?

(ii)

Name the diagnostic method for Giardia intestinalis.

(i)

Name the infaective stage of Leishmania donovani.

(iv)

How will you treat amoebiasis?

{v)

Name the different forms of Entarheba histolytica

(vi)

Name the different species of Plasmodia.

Q-3

(A)

Write the following

(i)

Describe the life cycle of Clonorchis sinesis.

07

(i)

Discuss the lalsoratory diagnosis and prophylaxis of Schistosma mansoni.

07

OR

U]

Describe the life cycle of Tuenia solium,

07

(if)

Discuss the pathogenicity and prophylaxis of D:phyh‘obothnum latum.

07

(B)

MC

Q / SQ {Any Three out of Five)

03

(i)

What is Fascioliasis?

(1)

Give scientific name of lung fluke.

(i)

Define the term: Strobila.

(iv)

Give examples of monoecious and diecious parasites.

(v)

What is hyatid cyst?

Q-4

(A)

Write the following

(i)

Describe the life cycle of Ascaris lumbricoides.

07

(i)

Explain the role of vectors in parasitology.’

07

OR

{i)

Describe the life cycle of Loa loa.

a7

(i)

Write a note on the pathogenicity and laboratory diagnosis of Trichinella spiralis.

07

{8)

MC

Q / SQ (Any Three out of Five)

03

{i)

Give names of viviparous parasites.

(i)

Name the parasite that causes river blindness.

(i)

Which disease is transmitted by Tsetse fly?

(iv}

What is Microfilarige?

(v}

What is pathegenicity of Strongylofides stercoralis.

S
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Instructions: (1) Atempt All Juestions,

Question 1

Question 1

Question 2

Question 2

(A)
(i)

(ii)

(1)
(ii)

B)
@
(ii)
(iii)
(iv)
v)
(vi)

(A)
(i)

(ii)

(M

(i)

(B)
(i)
(i)
(iif)
(iv)

(2) Al questions carry equal marks.
(3) Symbols and terminology have their usual meanings.
{4) Scientific calculator may be permitted.

Write the following
What is a sample and hold circuit? Why is it needed? Discuss
briefly.
What is an instrumentation amplificr? Explainit briefly using
transducer bridge bricfly, Write three applications of it.

OR
With necessary circuit diagram, explain the working of the
ON/OFF temperature controller designed using LM339,
Using necessary circuit and pin diagrams of LM380, discuss
working of power amplifier briefly. State its applications also.
MCQs (Any Four out of Six) :
What do you mean by peak detector?
Draw the circuit diagram of low voltage DC voltmeter.
Define charge amplifier. :
What is rectifier? How many types of rectifier?
What determines the peak frequency f; in the peaking amplifier?
What is IC311 level detector?

Write the following ‘

What is the difference between the sawtooth wave and the

triangular wave? Explain briefly sawtooth wave generator,

Give pin diagram of IC9400. Discuss the use of it in Frequency

to Voltage converter and state its design and calibration method.
OR

Draw the circuit diagram of a triangular wave generator using

OPAMP and explain its working. Derive the expression of its

peak to peak amplitude of output voltage and frequency of

oscillations.

Draw the circuit diagram of Wien bridge oscillator using

OPAMP and explain its working. Derive the expression for its

frequency of oscillations.

MCQs (Any Four out of Six)

Design a phase shift oscillator for f, = 200Hz. [Chose (; =

0.1uF).

What is quadrature osciilator?

Define: Video Controlled Oscillator (VCO).

Give applications of voltage to frequency converter.

07

07

07

07

04

07

07

07

07

04
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Question 3

Question 3

Question 4

Question 4

(v)
(vi)

(A)
()

(ii)

(i)

(B)
(M
(i)
(iii)
(iv)
V)

(vi)
(A)
(i)
(i)

(i)
(it)

(B)

L
IL.
Iil.
Iv.
V.

M& 3F 9

Write two applications of VCO.
What is an oscillator?

Write the following

Draw circuit and explain operation of second order active

Butterworth filter. Also give its frequency response..

With circuit diagram explain one application of all pass filter.
OR

With necessary circuit diagram, explain application of analog

computation.

Design a second order bandpass filter using opamp for a gain of

25 and pass band fiom 5 KHz to 15 KHz. Draw its frequency

response.

MCQs (Any Three out of Five)

Name two filters based on polynomials.

Draw the circuit of notch filter.

State the roll off'in case of second order filter,

Give response of first order HPF.

Active BPF has pass band between 2 KHz & 20 KHz. What is

phase difference between input and output at 10 KHz?

Write a note on tone controls and their applications.
Give circuit diagram of 1C3900 and explain its working,

OR
Draw the circuit diagram of LM 733 and explain its application.
Draw the circuit diagram of RCA 3040 and explain its
applications.
MCQs (Any Three out of Five)

What is the meaning of BASS & TREBLE?

Give two disadvantages on Norton amplifier.

Give equation of Norton amplifier in inverting configuration,
Write two advantages of FET input stage.

Give two advantages of Norton Amplifier.

Ao shoR i ek sk ok R kR e o ook ke el ol ol ok sk sk sk kol kb ok sk kR ks e Rk ok sk ke ok
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Instructions: (1) Attempt All Questions.

Question |

Question 1

Question 2

Question 2

(A)
(i)

(if)

(0
(ii)

(B)
(i)
(ii)
(iif)
(iv)
v)
(vi)

(A)
(i)

(it)

)

(if)

(B)
(i)

(ii)
(iii)
(iv)

(2) All questions carry equal marks.
(3) Symbols and terminology have their usual meanings.
(4) Scientific calculator may be permiited,

Write the following
What is a comparator? Differentiate ‘basic comparator and the (7
Schmitt ftrigger. List the important characteristics of the
comparator.
What is a voltage limiter and why is it needed? Define a window 07
detector.

OR
With necessary circuit diagram, explain the working of the 07
ON/OFF temperature controller designed using LM339,
Using necessary circuit and pin diagrams of LM380, discuss 07
working of power amplifier briefly. State its applications also.

' MCQs (Any Four out of $ix) 04

State important characteristics of comparator.

Draw the circuit of zero-crossing detector using OPAMP.,
State specifications of IC pAF311.

What is a window detector?

Write applications of [CLA311 comparator.

‘What is frequency of oscillator (f,)?

Write the following
What is the difference between the sawtooth wave and the 07
triangular wave? Explain briefly sawtooth wave generator.
Give pin diagram of IC9400. Discuss the use of it in F requency (7
to Voltage converter and state its design and calibration method.

OR
Draw the circuit diagram of a triangular wave generator using 07
OPAMP and explain its working. Derive the expression of its
peak to peak amplitude of output voltage and frequency of
oscillations. '
Draw the circuit diagram of Wien bridge oscillator using 07
OPAMP and explain its working. Derive the expression for its
frequency of oscitlations.
MCQs (Any Four out of Six) 04
Design a phase shift oscillator for f, = 200Hz. [Chose C, =
0.1uF}.
What is quadrature osciilator? ‘
Detine:Video Controlled Oscillator (VCO).
Give applications of voltage to frequency convetter.

P Fo-
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Question 3

Question 3

Question 4

Question 4

(v)
(vi)

(A)
(ii)

(i)
(if)

(B)
(i)
(ii)
(iii)
{iv)

)

(A)
(M)
(it)

(i)
(i)
(B)
L.

1L
HI.

V.

V.

M3 7= 4

Write two applications of VCO.
What is an oscillator?

(i)Write a detailed note on MF-5.

Draw circuit and explain working of narrow band reject filter.
OR

Give detailed classification of filters and name their uses.

Design a second order bandpass filter using opamp for a gain of

25 and pass band from 5 KHz to 15 KHz. Draw its frequency

response.

MCQs (Any Three out of Five)

State two applications of all pass filters.

Draw the circuit of all pass active filter.

State the rol} off in case of first order filter.

- Give internal block diagram of FLT U2.

Active BPF has pass band between 2 KHz & 20 KHz. What is
phase difference between input and output at 10 KHz?

Write a note on tone conirols and their applications.
Give circuit diagram of IC3900 and explain its working.

OR
Draw the circuit diagram of LM 733 and explain its application.
Draw the circuit diagram of RCA 3040 and explain its
applications,
MCQs (Any Three out of Five)

What is the meaning of BASS & TREBLE?

Give two disadvantages on Norton amplifier,

Give equation of Norton amplifier in inverting configuration.
Write two advantages of FET input stage. '

Give two advantages of Norton Amplifier.
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Instructlons

1 (A)

1(B)

2 (A)

2(B)

3 (A)

)
)]

i)
i)
i)
i)
|||)

Ali questions are compulsory.

lllustrate your answers with neat diagrams wherever necessary.
Answer in Detail:

Explain the Molecular recognition process in Eukaryotic Cell.
Give detailed comparison regarding Ultra structural aspect of Prokaryotic
and Eukaryotic Cell.
OR
Explain the IVIoIecuIar basis of Cell Physiology.

-Describe the Molecular Mechanism of Cell Division.

Answer in Short: (Any Three)

" Explain “Tetrahedral Structure of Water”,

Discuss “Omni e Celfula e Cellula’.
Mention the significance of diaster formation.
Explain: Diplotene
Mention the role of ‘Tight Junction’.
Answer in Detaii:
Write an account on molecular anatomy of Plasma Membrane with special
reference to Proteins and Lipids.
Give an account on Cytoskeleton component predomlnantiy made up with
Tubulin Protein,
OR
Describe the Passive Transport of micro-molecules through Plasma
Membrane.
Give an account on Interrediate Filament.
Answer in Short: {Any Four)
Write equation of Fick's Law.
What is the importance of Glycocalyx in Plasma Membrane'?
What is the difference between ‘Unit Membrane Model' and ‘Sandwich
Model’ of Plasma Membrane?
YWhich Cytoskeleton component visualization required high-voltage Electron
Microscope?
What is the diameter of Microfilament?
Which Cytoskeleton component is very important for Cytokinesis?

~ Answer In Detaii:

Discuss in detail about Fo-F Particle with diagram.
Write a detailed note on: C, Pathway
OR |
Write detail account on Fractionation and Enzymatic Compartmentalization
of Mitochondria.
Give a detailed account on: Light Reaction

70
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[07]

[07]
[07]
[03]

[07]

[07]

[07]

[07]
[04]

[07]
[07]

[07]
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3 (B)

4 (A)

4 (B)

i)
i)
ii)

)
i)
i}
i)
if)

iv)

vi)

ME3L8-2

Answer in Short: (Any Three)

Who coined the term ‘Mitochondria’?

‘Write about chemical composition of Mitochondrial Membranes.

What are the structurally different types of Cristae observed in
Mitochondria? Give any two examples.

What are Carotenoids?
Define: Photosynthesis
Answer in Datail:

Explain in detail Composition of Rihosome.

Explain Peroxisomes in detail.

OR

Write a note on Functions of Golgi Complex.
Give a detailed account on: Lysosomes

Answer in Short: {Any Four)
Define: Phagocytosis

Enlist name of Enzymes present in Acrosome.

Give full form of GicNAc.
What is the result of ERS?

What is the fate of Clathrin Coated Vesicles?

How Proteins are targeted to Lysosome?

X

e
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[03}

[07]
[07]

[07]
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Q_1 —(;X—S_—Wl‘llje the followmg ' | e
i | How reinforcements are classified? Explam it brief about nature fiber used in polymer 07
... | composite.
" |ii | What are essential properties necessary for resin to use in composite? Explain epoxy resin 07 .
"~ lused in ponmer comp051tes )
. ‘ OR
i. | Discuss in detail the different types of matrices used in FRP. Explain the role of adhesmn 07
promaoters in FRP. )
ii | Explain the role of Mold Release Agent in FRP. Discuss in detail the dlfferent types of 07
R reinforcements used in FRP.
‘Q.1| (B) | Any Four out of six (Answer in one or two lines only)
11 i What is fiber optics made of? 01
- ii Is low attenuatlon a sign of good quality in optlcai fiber? 01
i | Is f' ber safe? _ 01
iv " | Parachutes are generally made from which fibers? 01
v .| The fiber which resemble wool are known as_ 01
vi ; What is the basic different between natural and synthetic fiber. 01
1.Q2 | (A) | Write the following. |
i Give graphical representation chart for Polymer-matrix composites process. 07
ii |"What is FRP? Explain any three method to prepare with desire application in detail 07
' OR '
i Explam the manufacturing process for carbon fibers w1th neat diagram 07
+ (i | Give description of Kevlar & Aramid fiber propertles used in different ‘lpphcatlon 07
10Q.2| (B) | Any Four out of six (Answer in one or two lines only) '
i Which synthetic fibers has most excellent insulating propertics 01
[ 1, |"What is the difference between catalyst & initiator? 01
lii | Why orientation is too important while preparing a product? 01
iv' | Can natural fibers be used for engg application? 01
v-. | What do you mean by Nano fiber? 01
| vi | Name any two natural fiber having excellent tensile modulus 01
'|'Q3 | (A) | Write the following.
i What is the primary function of a fiber surface treatment? Discuss what surface treatment is 07 .
given fo glass fibers, aramid fibers and carbon fibers. ,
- 1ii | What is spinning? What the difference between wet spinning & dry spinning. 07
' - OR

PO
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i [ Brief the outline manufacturing process of Basalt & Boron fibers, 07
1| Describe any three thermoset resin chemistry with properties & application, 07
Q.3 | (B) | Any Three out of five (Answer in one or two lines only)
{1 | What kind of fibers widely used in defense & aerospace application? 01
|ii | Name two suitable initiators used to prepare epoxy & polyester thermaset at rooni 01
temperature. ' -
|iii | What you mean by quartz fibers?, 01
‘|iv | What product can be manufactured from Filament winding, pultrusion, vacuum bagging and 01 -
|| 'sheet molding processes? .
v' " | Name best suitable fibers for thermal expansion/HDT properties, 101
1 Q4 (A) Write the following. .
i What is Resin Transfer molding? Explain what types of product is manufactured for desired 07
.| application. : : : :
ii | What are the different methods for surface preparation to improve bond strength in case of 07
' composites?
o _ , OR ‘
i What are polymer nano composites? Classify polymer nano composites on the basic of 07
number of dimensions. ‘ : '
|ii | Write down the selection criteria of thermoplastic & thermoset resins with appropriate fibers 07
14 L for marine, acrospace and defense application.
1 Q4 (B) | Any Three out of five (Answer in one or two lines only)
i+ | Whatare starting monomers PEEK, Polyimide & aromatic polyamide? 01
(i {'What is the method to remove pot voids/air bubble in composites? 01
i | Do UHMWEPE fiber can replace aramid fibers. 01
iv’ | On what basis will you select fibers for any x,y,z properties. 01
v . fibers which is composed of the minerals plagioclase, pyroxene, and olivine. 01

¥ —




2763 | 0803M859 Candidate’s Seat No :
M.Se. (Sem.-1) Examination
404
: Physics Paper-4
Time : 2-30 Hours] March 2019 [Max. Marks : 70
Q-1 (A)(d) State Bloch function and discuss Kronig-Penney model in detail. N
(i) Discuss origin of the energy gap and magnitude of the energy gap. !
OR
Q-1 (A)(i) Explain crystal momentum of an electron and also discuss solution of central (7)
equation. _
(i) Discuss empty lattice approximation in detail for simple cubic ldtice. ¢
Q-1(B) Answer in brief Any four questions from the following: (Each question is of one  (4)
mark).
(i) What do you mean by 1% Brillouin zone?
{if) In case of empty lattice approximatidn, how many number of low lying
bands in FCC lattice? '
(iii) What do you mean by degeneracy?
(iv) Each primitive cell contributeé exactly one independent value of k to each
energy bands. [TRUE/FALSE] |
(v) How many independent orbitals in each energy bands?
(vi) A crystal can be an insulator only if the nuraber of valance electrons in a
primitive cell of cry‘stal is a 0odd integer. [TRUE/FALSE]
| Q-2(A)(i) State the three different zone schemes with necessary figure and explain any one  (7)
of them in detail. |
(ii) Discuss the construction of Fermi surface in 2D, (M
: OR
Q-2 (A)(D) Discuss quantization of orbits in a magnetic field. (N
(i) Write short note on de-Haas-Van-Alphen effect. (N
Q-2 (B) Answer in brief Any four questions from the following: (Each question is of one  (4)

mark).
(i} What do you mean by magnetic breakdown?
(i) A Fermi surface is the surface in k space of constant eriergy equal to €.

[TRUE/FALSE]

1 _ P- T o
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(iit) Define extremal orbit.
(iv) What do you mean by open orbit?
(v) Define Fermi surface.
(vi}In case of nearly free electrons, the crystal potential will not round out
sharp corners in the Fermi surface. [TRUE/FALSE]
Q-3 (A)i) Draw circuit diagram of a direct coupled Class A power amplifier and explain its  (7)

working. Show that its maximum theoretical conversion efficiency is 25 %.

(i) Write short notes on: (a) Cross over distortion. _ )]

(b) Class AB power amplifier.
OR
Q-3 (A)(i) Draw circuit diagram of Schmitt trigger using transistors and explain its working.  (7)

(if) What are multivibrators? What are its types? Explain ciear.ly how they are  (7)

different in their operation.

An astable multivibrator is operated with supply voltage, Vec = 12 V. Determine
the value of capacitors to use {0 provide a symmetrical oscillation of 50 kHz if
Rf—‘ R2 =47 kQ.

Q-3(B) Answer in brief Any Three questions from the following: (Each question isof (3)
| one mark). '
(i) List the main properties of Class B power amplifier.
(ii) What is harmonic distortion.
(iii) What is the function of input transformer in a push-pull amplifier?
(iv)What is the maximum conversion efficiency of an idealized class B push
pull power amplifier?
Q-4 (A)(i) Drawan analog compudter cireuit to solve the following equatior;s: R ()
X -4Y=6.
3X -2Y=35.

Indicate where voltmeters should be connected to read the solutions.
(i) Explain application of operational amplifier as Differential bridge amplifier. 7

OR



M&59 3

Q-4 (A)(i) Describe application of operational amplifier as: ' )
1. Integrator

2. Differentiator

(i) Write a short note on: Frequency compensation in operational amplifier. (7

Q-4 (B) Answer in brief Any Three questions from the following: (Each question is of (3)
one mark).
(i) What is virtual ground?
(ii) Give circuit diagram of a voltage follower.
(iif) Draw circuit diagram of current to voltage converter using op-amp?
(iv)Explain the terms ‘inverting terminal’ and ‘non-inverting terminal’ as

applied to an op-amp.

EEE 2 Ttk
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Chemistry Paper-4

- Que-1 [A] Explain qualitative and quantitative analysis in analytical science and write

" short note on conﬁdence interval.

OR
Que-1 [A] (I) Explain accuracy and precision and discuss in brief ways to express
Accuracy-precision.
Que-1 [A} (II) You are developing a new colorimetric method for determine the glucose.
you have chosen the standard Folin-wu method with which to compare
+ your results. Calculate the variance of your method differs significantly
irom that of the standard method. The tabulated F value is 4.95
Your method(mg/dl) : 127,125,123,130,131,126,129
Folin-wu method (mg/dl) : 130,128,131,129,127,125

Que-1 [B] Give short answers of any Four in following. L
(1) What is standard deviation?
(2) What do you understand by validation?
(3) What is determinate error?

(4) Give full form of QA and QC.
(5) Indicate which zeros are significant in 0.060700 value

(6) Define Tamit Of Detection.

Que-2 [A] Discuss the general steps involved i in sample p1epa1at10n and write short note

Calibration curve.

OR

Que-2 [A](1) Write a brief note on the use of interhal standards and standard addition

technique with an illustration.
Que-2 [A] (IT) Describe the method of least square regression for ﬁndmg the best straight
line.

[14]

(7]
[7]

[4]

[14]

[7]

171
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Que-2 [B] Give short answers of any Four in following,
(1) How can you calibrate pipette?
(2) Define : Normality
(3) What is Sampling?
(4) What does the value of correlation coefficient, =0 suggest?
(5) What is molality?
(6) What are millimoles?

Que-3 [A]Explain: The photometric accuracy using Ringbom plot and discuss the
various components of visible spectrophotometer.

OR

Que-3 [A] (I) Derive Lamberi-Beer’s law and explain the logar 1thm1c relation between

Transmittance and Concentration.
Que-3 [A] (II) Discuss Optical Rotatory Dispersion and Circular Dichroism.

Que-3 [B] Give short answers of any Three in following,
(1) Give units for absorbance and molar absorptivity.
(2) Explain monochromatic light.
(3) Give significance of Ringbom plot.
(4) Give one limitation of Beer-Lambert’s law.
(5) Write name of monochromator.

Que-4 [A] Explain various types of photometric titrations and analysis of a mixture with

resolved and unresolved spectra.

OR

[4]

[14]

[7]
[7]

3]

[14]

Que-4 [A](I) Discuss Job’s method of continuous variation for determining the composition [7]

of a complex.

Que-4 [A](IT) Explain the measurement of an equilibrium constant using Scatchmd plot

Que-4 [B] Give short answers of any Three in following.
(1) Explain in brief ‘Vibrational spectra’ '
(2) Name any two detectors used in spectrophotometry.
(3) State any two applications of spectrophotometry.
(4) What is photometric titration?
(5) Define: Wavelength.

_____________________ M (O S U
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~ Note: Draw the diagram where ever required.

Q.1 A  Explain: Origin, cultivation and uses of plants as fuel 14
OR '
Q.1 Write Short Notes
AT Qil Yielding Plants 07
A Il Fiber Yielding Plants 07
Q.1B  Short questions (Any 4 out of 6) 04

[ Name any two world centers of primary diversity of domesticated plants.
1T Give the scientific names and family of any two plants used for flavouring.
1l Give the full form of NAFED
IV What is supply chain Management?
V  Explain Crop Residue Utilization.
VI Define: Phyto resources.

Q.2 A Explain Traditional Plant use and Management for sustainable development, 14
. OR
Q.2 Write Short Notes -
Al Traditional knowledge for drugs , ‘ 07
A1l Gene and Seed bank 07
Q.2 B Short questions (Any 4 out of 6) 04

I Give the full form of NIF and its functions.
11 Give the scientific names and families of any two medicinal plants.
[II What is in-situ conservation in ethnobotany?
IV Explain the role of JUCN in one line.
V  What is a voucher specimen?
V1 Whatis TK?

Q.3 A Give the characteristics and biosynthetic pathways of secondary metabolites. 14
OR
Q.3 Write Short Notes
AT Secondary metabolites v 07
ATl Tnstruments required in phytochemical laboratory 07



Q.3 B

I
81|
v

Q.4 A

Q.4
Al

All
Q.4 B

II
HIN
IV

ME6E -2

Short questions (Any 3 out of 5)

What is Quality Control?

What are adulterants?

Give the active principles of Ginger and Vinca.

What are phytochemicals?

Name any two Research Institutes in the field of Phytochemistry in Gujarat.

Give the classification of Dye-Yielding Plants with examples. Explain any one
process of making dye.
OR
Write Short Notes
Non-Wood Forest Products.
Social Forestry
Short questions (Any 3 out of 5)
Name any two resin yielding plants with their scientific names, family and
plant part used.
What is carbon sequestration? -
What is the main role of Biosphere Reserve?
Name any two Sanctuaries of India.
Name any two National Parks in India.

P('—-——"_f“*/\’.

03

07

07
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Q — 1 (A) Describe nutrient transport mechanism found in prokaryotic cell with suitable examples. (14)

OR
Q-1(A)
(1) Explain signal transduction with any one example. (7)
(2) Describe mechanisms involved in drug resistance against beta lactam ring containing
antibiotics. ' | )
Q - 1 (B) Attempt any four of the followings in brief. )]

(1) What is bioluminescence?

(2) Define — quorum sensing?

(3) What do you mean by bacterial differentiation?
(4) Define - drug resistance.

(5) What do you mean by two-component system?
(6) Whrite difference between endo- and exocytosis?

Q -2 (A) Discuss the bacterial growth with reference to batch culture. (14)

OR
Q-2(4) ‘ |
(1) Discuss methods used to obtain synchronous growth. ' )]
(2) Discuss the influence of temperature on microbial growth. : - (N
Q -2 (B) Attempt any four of the followings in brief, C))

(1) What is VBNC?

(2) Explain - Cryptic growth.

(3) What is Aw?

(4) Define — generation time.

(5) Petroff-Hausser Counter.

{6) What do you mean by diauxic growth?

Q -3 (A) What is antigen presenfation‘? Explain the pathways of the same. (14)
OR
Q-3(4)
(1) Write in detail on the structure of class -- I MHC. )]
(2) Write in details of groups of cytokines with their functions. ' (7
Paga 1 of2
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Q - 3 (B) Attempt any three of the followings in brief.

(1) Draw a figure of human chromosome -6 containing genes for MHCs.
(2) Write in brief on cytochines.
(3) Write any two differences between class — 1 and class — Il MHCs.
(4) Draw a labelled figure of MHC-1.

* (5) Write on the role of invariant chain (i) during antigen presentation

Q — 4 (A) What is monoclonal antibodies? Explain the technology to produce the same.

OR
Q-4(A)

(1) Whatis immunological tolerance? Describe theories for the same.
(2) Define AIDS and describe the siructure of its cansative agent in detail.
Q - 4 (B) Attempt any three of the followings in brief.

(1) Define Anergy.

(2) What is horror autotoxicus?

(3) Write in brief on low level autoimmunity.
(4) Define Tolerance.

(5) What is HLA typing?

Page 2 of 2
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Q 1(A) Answer the followmg qucstlons [14]

(1) Solve the equation 3 — 5y’ + 6y = 0.
(2) Solve the equation (1 — z?)y" — 2zy’ + plp + 1)y = O near ¢ = Q.

o OR
(1) Solve the equation y” + dy = 0.

(2) Solve the equation (1 4 @?)y” + 2zy’ — 2y = Onearz = 0.

(B) Attempt any Four, | i [04]

T

(1) Define the radius of the convergence of the series Y o Un T
(2) When we say that the function f is analytic at the point z?
(3) Give a powers series of the kind En o @ =™ whose radius of convergence is l.
{4) Find the general solution of the equation ¢ = 0.

(5) Prove ar disprove: The sct of functions {x, ¢*} is linearly independent over R.

(6) True or false: If f is analytic at g, [ is infinitely differentible at zo.
Q. 2(A) Answer the following questions. [14]

(1) Define regular singular poinis by two illustrations.

(2) Solve the equation 2z%y” + z(2x + 1)y = y = 0 near & = 0.

| OR
(1) Define irregular singular points by two illustrations.

(2) Show that the equation «*y"” — 3ay’ + (4@ + 4)y = 0 has only one Frobenius series solution . Find it.

(B) Attempt any Four, ' [04]

{1) What is the difference between thé,power series and the Frobenius series?
(2) State (only } Gauss’ Hypergeometric equation. Why this equation is called "Hyper Geometric’?
~. (3) Define the hpergeometric function F'(a, b, ¢, x). '
(4) Show that (1 + )P = F(—p,b,b, —z).
(5) Whea do we say that 2 = oo is an ordinary point of the equation 3 + P ( Ny 4+ Qz)y = 07
(6) Define the exponents of the eqaution y" + P{z}y’ + Q(x)y = 0 at the regular singular point = = 0.



Q. 3(A)

(B)

Q. 4(A)

ME6 3 -
Ans;ver the following questions. - [14]

(1) State and prove)the Rodrigue’s formula for P, (z).
(2) State and prove the mini-max property of Chebyshey polynomials.

OR
(1) State and prove the orthogonality of polynomials P, (x) over (—1,1].

(2) Define the Hermite polynomials. Find first four Hermite polynomials.
Attempt any Three. ‘ : | [03]
(1) Prove that Py(—1).= (~1)".

(2) Show that P,(z) is an odd function if n is odd.
(3) Can we have a Legendre polynomial F,(z) such that P, (k) = 0 for all k € Z? Tustify.
(4) State (only) the Least square approximation result.

(5) Find the first three terms of the Legendre series of the function flz) = e®.
Answer the following questions. ‘ [14]

(1) Define the Bessel function J,(z). Show that .J z(2) is an elementary function.

(2) State ( without proof) Picard’s theorem. By an example, show that the continuity of —% cannot be

omitted from the statement.

OR
(1) Find the values of r! forr= 1, 2,

5
3 279
(2) Solve the IVP: ¢/ = —y, y{0) = 3

by successive approximation method.

(B) Aftempt any Three. , - [03]

(1} Define the elementary function and special function.

(2) Show that between any (wo positive zeros of Jo(x) there is a zero of Ji(=).

(3) True or false: f(z,y) = zy satisfies the Lipschitz condition in the variable y on the whole space R2,
(4) Show that f(x) = « and g(z) = sina are linearly independent on R.

(5} Find the differential equation satisfied by the one paramete family of curves z2 + v* = a? (ais
parameter).
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Note: Attempt all questions.

Q.1(A)

(i) Ekplain fixed relative standard error method for the determination of sample size.  [07]

(i) Explain the Lahiri’s method of drawing a varyi'ng probability sample. [07]
OR |
(i)Explain the method of determination of sample size when E(L) is specified. [07]
(i)Explain cost aspect method for the determination of sample size, - [07]
{B) Answer any four | [04]

(i} What do you understand by confidence interval?

(ii) What do you mean by permissible error?

(ii)How many distinct samples of size 3 can be.drawn without replacement from the
population (1,2,3,4,5) of 5 units? Also, give samples.

(iv) Give one disadvantage of cumulative total method.

(v) Define PPS sampling.

(vi) Give one advantage of PPS sampling.

Q.2 (A)

(i) Show that stratified ppswr sampling is always more efficient than unstratified pps
sampling when the allocation is proportional to X, [07]
(ii}Show that linearity of régression is nota sufficient condition for pps sampling to be

better than sis, (07]
OR

(i} In sampling with unequal probabilities, wor, a sample of size 2 is drawn. The first unit is
selected with pps and the second with pps of the remaining units. Show that Yates and

Grundy’s variance estimator is always positive for this sampling system, [07]
(1i)Discuss Des Raj’s estimator. [07]
P To.



M FEh-
(B) Answer any four [04}
(1) Give one disadvantage of PPS sampling.

(i) What do you understand by an ordered estimator?
(iti) In Sen-Midzuno method of selecting a sample of size » units out of N units, we
select first unit with pps and the remaining (n—1) units from (N —1) units of the

population by ,
(a)stratitied sampling (b)simple random sampling, wor
(c)systematic sampling (d) none of the above.
(iv) In Sen-Midzuno method 7, is given by --rewveemmee- .
N
(v} In usual notations é(ﬁjf - zz,.:frf)‘is equal to
Jl=i =l
@ -z(-7) O z{-x) ) -7z,2-x,) (d) néne of the above.

N
{vi) In usual notations- ZJ‘IH is equal to
Jeist
(a) (_n - 1)7:, (b) (n + l);fr,, (c) (n + Z)n',. (d) none of the above.

Q3(A)
(i) Suggest an unbiased estimator of population mean when a sample of n clusters of
equal size is selected with srswr. Derive its variance and also obtain unbiased estimator

of this variance, [07]

(ii) Suppose nfsu’s are selected with PPSWR and from each selected fsu, m ssu’s are
selected with SRSWOR. Give an unbiased estimator of the population total ¥ and
“derive its sampling variance. Also, obtain an unbiased estimator of this variance. [07]

OR

(i) In usual notations show that £ = ———
1+ (M -1)p.

in cluster sampling, [07]
(i) Suggest an unbiased estimator of population total in two- stage sampling. Obtain its
variance using SRSWR at first stage and SRSWOR at second stage. Also, obtain an

unbiased estimator of this variance. - [07
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(B) Answer any three [03]
(i) Define cluster sampling,
(i1) Give one advantage of cluster sampling.

(iif) In usual notations p,. Jies in the range { 1/(M —1)} to 1.
(a)True  (b) False

(iv) Define two-stage sampling.

(v) Give one disadvantage df two-stage sampling.

Q.4(A)
(i) Obtain the expressions for bias and variance of the ratio estimatorin case of
simple random sampling with replacemenf. [07]
(it) Discuss separate and combined regression estimators. [07]
OR

(i) Obtain the expressions for bias and variance of the ratio estimator in case of systematic

sampling.’ [07]
(ii) Discuss separate and combined ratio estimators. [07]
(B) Answer any three [03]

(i) Define ratio estimator.
(ii) Give a situation where ratio estimator could be used.

(iii) The ratio estimators are generally unbiased and consistent,
(@)True  (b) False.

(iv) Define regression estimator.

(v) Give a situation where regression estimator could be used.

B
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Note: Attempt all questions.
Q.1(A)
(i) Explain fixed refative standard error method for the determination of sample size.  [07]

(i) Explain the method of determination of sample size when Prob.(1. <d) is specified.

[07]

OR
(i)Explain Stein’s method for the determination of sample size. [07]
(ii)Explain cost aspect method for the determination of sample size. [07]
(B) Answer any four ' ' _ [04]

(i) What do you mean by permissible ervor?

(il) What do you understand by confidence interval?

(iiYHow many distinct samples of size 2 can be drawn without replacement from the
population (1,2,3,4,5,6) of 6 units?

(iv) Define PPS sampling.

(v) Give one advantage of PPS sampling.

(vi) Give one disadvantage of cumulative total method.

Q.2(A)
(i) Explain the Lahiri’s method of drawing a varying probability sample. [07]
(iOIf in a sample of three units, drawn with ppswr, only two units are distinct, show that the

estimators (i) l(£~‘~+&+——-—y' +y2J and (i) 4 -+ Y2 -
3 P P Ptp 1_(]_171) 1_(1—}32)‘-

for the population total Y.If the size measure used for selection is approximately
proportional toy, state, giving reasons, which of the two estimators you would prefer.
[07]

are unbiased
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OR

(i) Show that stratified ppswr sampling is always more efficient than unstratified pps

sampling when the allocation is proportional to X. [07]

(ii) In sampling with unequal probabilities, wor, a sample of size 2 is drawn. The first unit is
selected with pps and the second with pps of the remaining units. Show that Yates and
Grundy’s variance estimator is always positive for this sampling system, (07}

(B) Answer any four [04]
(i) Give one disadvantage of PPS sampling.

(ii)What do you understand by an unordered estimator?

(iii) In Sen-Midzuno method of selecting a sample of size » units out of N units, we
select first unit with ppsand the remaining (#—1) units from (N ~1) units of the
population by
(a)stratified sampling {b)simple random sampling, wor
{c)systematic sampling (d) none of the above.

(iv) In Sen-Midzuno method 7, is given by -—------n--nmo- .

(v) Des Raj’s estimator is an unordered estimator.
(a)True (b) False

N
(vi) In usual notations Z?EU is equal to

S ‘
@) (n—Dz, (b) (n+)x, (c) (n+2)x, (d) none of the above.
Q.3(A)
(i) In usual notations show that £ = %min cluster sampling. [07]

[+(M - 1)p,

(i1)Suggest an unbiased estimator of population total intwo- stage sampling. Obtain its
variance using SRSWOR at both the stages. Also, obtain an unbiased estimator of this
variance. _ [07]

OR
{i) Suggest an unbiased estimator of population mean when a sample of n clusters of
unequal size is selected with srswor. Derive its variance as a function of intraclass
correlation coefficient p. and also obtain unbiased estimator of this variance. [07]
(ii) Suggest an unbiased estimator of population total in two- stage sampling. Obtain its

variance using SRSWR at both the stages. Also, obtain an unbiased estimator of this

variance, , [07]




Ms é- g

(B) Answer any three {03]
(i) Define cluster sampling. |
(i) Give one advantage of cluster sampling.
(iii) Give a situation where cluster sampling could be used.
(iv) Define two-stage sampling. |
(v) Give one disadvantage of two-stage sampling.
Q.4 (A)

(i) Obtain the expressions for bias and variance of the ratio estimator in case of

PPSWI, ' ' | [07]

(ii) Discuss unbiased ratio type estimators, | {07]
OR ~

(i) Discuss almost unbiased ratio estimators. | [07]

(ii) Discuss separate and combined regression estimators. _ [07]

(B) Answer any three 03]

(i) Give a situation where ratio estimator could be used.

(i) In usual notations, to the first order of approximation, the ratio estimator is unbiased. -
(a) True  (b) False

(iii) The ratio estimators are generally unbiased and consistent.
(a)True  (b) False

(iv) Define regression estimator.

(v) If the regression of yon x is perfectly linear then the variance of regression estimate

1S.

(a)zero  (b)one  (c) between zero and one  (d) none of the above.

L
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NB: All questions are compulsory. IHustrate your answers with neat diagrams wherever necessary.

Q-1

(A)

Answer the following

(i)

Describe structure and function of haemogiobin.

07

(i)

Explain types of granudocytes and their function,

07

OR

(i)

Write a note on ESR and PCV,

07

(ii)

Explain structure and function of plateletes.

07

{B)

MC

Q / SQ (Any Four out of Six)

04

(i)

What is erythroblastosis foetalis.

{ii)

Define fetal haemoglohin.

{iii)

What is osmotic fragility?

(iv)

Write full fortm of MCHC.

{v)

What is hemostasis?

{vi}

What is RDW?

(A)

Answer the following

(i)

Describe blood coagulation factors and intrinsic pathway.

07

(it}

Describe clot lysis and factors affecting it.

07

OR

(i)

Laboratory tests for coagulation.

07

(i)

Describe various diseases of WEC, platelets and RBC.

07

(B)

MC

Q./ SQ {Any Four out of Six)

04

(i)

What is hemolysis?

(i)

What are the various shapes of RBC? Mention any four,

(iii)

Where does hermonoiesis occur?

(iv)

Write the blood group antigens present on RBCs.

{v)

Which cilotting factor deficiency leads to hemophila?

{vi)

(A)

Explain mechanism of action of EDTA as an anticoagulant.
Write the following '

{i)

Discuss the etiolagy and symptoms of Haemolytic Anaemia.

07

(if)

Describe giving details: Sickia cell Anaemia.

07

OR

(i)

Write a note on AML.

07

(i)

What is Hemophilia? Explain in detail.

07

(B)

MCi

Q / $Q {Any Three out of Five)

03

(i)

Give name of nutritional anaemia.

{if)

Any two lab tests for Hemolysis.

(i)

Mentian lab tesis for iran deficiency anemia.

(iv)

What happens in case of severe vitamin B 12 deficiency?

{v)

Briefly explain the cause for B-Thalassemia.

(A)

Write the following

(i)

Describe cross matching in bWood bank.

07

(ii)

Hb electrophoresis.

a7

OR

(i)

Discuss in detail Blood donation criteria,

07

{if)

Various blood transmitied diseases.

074"

(B)

MC

Q / 5Q (Ahy Three out of Five)

03

(i)

Name various blood components prepared in a blood bank.

(ii)

What is Coomiby’s test?

{iif)

Mention any 2 adverse effects of blood transfusion.

(iv)

What is Bombay blood type? N

(v)

What is the storage temperature for platelets concentration in a blood bank?

i ra - . .A
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Q -1 (A) Discuss various mechanisms of drug resistance with appropriate examples. (14)
OR
Q-1(A)
(1) What is signal transduction? Explain it with any one example. (7
(2) Explain bacterial differentiations with reference to bacterial endospores. (7
Q - 1 (B) Attempt any four of the followings in brief. . )

(1) Explain — Active transport.

(2) Enlist target sites of action of antibiotics.
(3) Differentiate between endo- and exocytosis.
(4) Write on bioluminescence.

(5) What are membrane proteing?

(6) Write on two-component system.

Q -2 (A) Discuss the bacterial growth with reference to continuous culture. (14)
OR
Q-2(4)
(1) Discuss the influence of oxygen on microbial growth. )
(2) Discuss indirect methods used for measurement of microbial growth (7)
Q -2 (B) Attempt any four of the followings in brief. : 4)

(1) What do you mean by diauxic growth?

(2) Whatis AW?

(3) Define — synchronous growth of bacteria.

(4) Write on VBNC,

(5) Enlist methods for measurement of bacterial growth.
(6) What is cardinal temperature? '

Q - 3 (A) Write a detailed note on structure and functions of MHCs. (14)
OR
Q-3
(1) Differentiate between MHC — I and MHC — 11, , (7)
{2) Write a note on cytokine bias in some human diseases. ' (7)
Page1of2
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Q -3 (B) Attempt any three of the followings in brief. 3)

(1) Write in brief on cytokines.

(2) Role of invariant chain (1i).

(3) Enlist different groups of cytokines.

(4) Write on the cell involved in exogenous pathway of antigen presentation.
(5) What is endogenous antigen presentation?

Q — 4 (A) What is immunodeficiency? Describe AIDS in detail. (14)
OR
Q-4(A)
(1) Give an overview of some autoimmune diseases. ' (7
| (2) What are monoclonal antibodies? Explain its uses. (7)
Q - 4 (B) Attempt any three of the followings in brief. : 3)

(1) Define myeloma cell.

(2) What is Hybridoma technology?

(3) What is horror autotoxicus?

(4) What is transplantation?

(5) Which medium is generally used for Hybridoma technoiogy?

K K ——

Page 2 of 2
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1 (A) Write the following

(1)
(i)

()

(i)

Design and discuss BCD to Decimal code converter for decimal numbers
D6 to D9 using universal gates.
Explain the working of Mod-5 counter using JK flip- ﬂops Draw
appropriate waveforms and truth table.

OR
Write the Verilog code for given circuit using Dataflow model and
Behavioral model.

Explain the working of Mod-6 counter drawing necessary circuit
diagram, waveforms and truth table.

(B) Answer the following (Any Four out of Six):

1
2

3

4

5

6

Draw the circuit diagram of a mod-3 counter.

In the syntax m 'tn of input variables in Verilog HDL the variable ‘m’
represents .........ovins , ‘P represents ....... and ‘»’ represents..........
In Behavioral modeling the procedural statements following keyword
.......... is executed only if any variable within sensitivity list changes its
value. :

The symbol for bit wise Ex-OR operation is ..........

................. technique is used to reduce indicator power requirements
in displays. ‘

Relational VHDL operator for ‘Not equal to’ operation is .............

2 (A) Write the following

(i)
(ii)

@)
(i)

Discuss the design of 1 Hz generator using (a) IC-555, and (b) IC-5369.
Discuss the design of frequency counter drawing necessary block
diagram.

OR
Write the VHDL program for a 4 bit ripple carry adder using gate level

and data flow model.
Drawing necessary block diagram, discuss the design of time base circuit to
obtain 1 MHz, 100 kHz, 10 kHz, 1 kHz, 160 Hz, 10Hz, 1 Hz, 0.1 Hz, 0.01

Hez.

(B) Answer the following (Any Four out of Six)

t

2
3
4

Draw a circuit to generate 1 Hz clock using IC-4521.

Draw a circuit to generate 1 Hz clock using IC-4060.

Draw a circuit to generate 1 Hz clock from AC mains,

If we divide the 60-Hz power source by 600, we get wave form at
interval of ........ seconds.

Using data flow model the carry output of full adder

Sum = A®B®C is represented by assign statement ...............
Draw a basic block diagram of time period measurement set up.

March 2019 | [Max. Marks : 70

07

07

07

07

04

07
07

07

07

04

P-"Tiop
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3 (A) Write the following

(1)

(i)

(ii)

A binary number is stored in memory location BINBYT, Convert the

07

number into BCD, and store each BCD as unpacked BCD digits in the . °

Output Buffer. Write a main program and two subroutines: One to supply

the powers of ten, and the other to perform the conversion.

A set of three packed BCD numbers are stored at XX60H. The seven-

segment codes of the digits 0 to 9 for a common cathode LED are stored

at XX70H, and the Output-Buffer is at XX90H. Write a program & two
subroutines, called UNPAK and LEDCOD, to unpack the BCD numbers

& select an seven-segment code for each digit. The codes should be

stored in the Output-Buffer memory.

OR

A set of ten packed BCD numbers is stored in memory location starting

at XX30H,

1. Write a program with a subroutine to add these numbers in BCD. If a
carry is generated, save it in register B, & adjust it for BCD. The final
sum will be less than 99995¢p.

2. Write a second subroutine to unpack the BCD sum stored in registers
A & B, and store them in the output-buffer memory starting at XX40
H. The most significant digit (BCDy) should be stored at XX40H, and
the least signiﬁcant digit (BCD,) at XX43H.

A multiplicand is in XX20H & multiplier in XX21H. Write program: 1.

Transfer the Two numbers from memory locations to HL registers.

2.Store product at XX70H. Write subroutine (1) Multiply two unsigned

numbers placed in H & L. (2) Return the result into the HL pair

(B) Answer the following (Any Three out of Five)

1
2
3
4
5

Full form of SIM instruction is

XCHG exchanges the contents of HL with

SPHL copies HL register into the .
instruction adds memory contents with carry.

Instruction adds immediate 8-bit data with carry.

4 (A) Write the following

()
(i)

(1)
(1)

List the major sections of the 8279 keyboard/display interface, & explain
their functions.
Draw the pin diagram of 8155 and explain control word of IC 8155.

OR
Explain BSR mode and /O mode of 8255 with the help of control word.
Draw the pin diagram and explain each block of 8259A in detail.

(B) Answer the following (Any Three out of Five)

Ch B L B

The IC 8155 has bit port C.

The IC 8279, has two major segments: Keyboard and .
In IC 8255, if bit D;= , port C operates in the /O mode.
The 8253 is programmable timer.

In 8259 IMR stands for

07

07

07

03

07
07
07

07
03
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1 (A) Write the following ‘

(i} Explain the working of Mod-5 counter using JK flip-flops. Draw 07
appropriate waveforms and truth table.

(i} Design and discuss BCD to Decimal code converter for decimal numbers 07
D6 to D9 using universal gates.

OR

(i) Write the Verilog code for given circuit using Dataflow model and 07

Behavioral model.

5
(1) Explain the working of Mod-6 counter drawing necessary circuit 07
diagram, waveforms and truth table.
(B) Answer the following (Any Four out of Six): 04
1 Relational VHDL operator for ‘Not equal to’ operation is .............
2 Inthe syntax m’tn of input variables in Verilog 1IDL the variable ‘m’
represents .........oveees , ‘U represents ....... and ‘n’ represents..........
3 In Behavioral modeling the procedural statements following keyword
.......... is executed only if any variable within sensitivity list changes its

value,

4 The symbol for bit wise Ex-OR operation is ..........

3 technique is used to reduce indicator power requirements
in displays.

6  Draw the circuit diagram of a mod-3 counter.
2 (A) Write the following

(i) Discuss the design of frequency counter drawing necessary block 07
diagram.
(ii) Discuss the design of 1 Hz generator using (a) IC-555, and (b) IC-5369. 07
OR

(1) Write the VHDL program for a 4 bit ripple carry adder using gate level 07
and data flow model.
(i) Drawing necessary block diagram, discuss the design of time base circuitto 07
obtain 1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz, 10Hz, 1 Hz, 0.1 Hz, 0.01
Hz.
(B) Answer the following (Any Four out of Six) 04
1 Draw a circuit to generate 1 Hz clock using IC-4521.
2 Draw a circuit to generate 1 Hz clock using IC-4060.
3 Draw a circuit to generaje 1 Hz clock from AC mains.
4 If we divide the 60-Hz power source by 600, we get wave form at
interval of ........ seconds.
5 Using data flow model the carry output of full adder
Sum = A@B®C is represented by assign statement ...............

6 Draw a basic block diagram of time period measurement set up.

P To-
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(B)
4 (A)
B)

(i)

M
(ii)

M6 F—

Draw and explain with block diagram of the 8085 interrupts and their
vectored memory locations.

Write the following
- ()

Draw and éexplain the block diagram of Typical Modem device and

discuss Modulation Techniques.
OR

With the help of block diagram of IC 8259 & explain each block in

detail,

Explain the types of Communication Systems, Transmissions Standards

and Serial Transmission Format, -

Answer the following (Any Three out of Five)

1
2

3

4
5

is bit 7 of SIM Instruction.
is bit 3 of RIM Instruction.
In IC 8259 IRR stands for
EOI in IC 8259 stands for
Define : Full Duplex

Write the following

()
(i)

(i)

(ii)

Draw the pin configuration of IC 8251. With block diagram explain iC
8251 in detail.
With the help of block diagram explain IC 8253 in detail. Explain its

control word format.
‘ OR
With block diagram explain 8155 in detail and explain its timer loading

format & modes.
Draw Pin diagram of 8253 & explain each pin. Give the list of different

modes of operation.

Answer the following (Any Three out of Five)

1

BRI RV R oS

IC 8251 hasintotal ___ pins.

The IC 8155 has bit port C.

IC 8155 includes bytes of R/W memory.
The IC 8253 is programmable timer.

In IC 8253, to select BCD bit no Dy should be

07

07

07

07

03
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Questions

Marks

Q.1(A)

(i) Define the Biopolymers and give their Classification?
(ii) Explain the Hydroxylation (ring opening) process of vegetable oil with
suitable reactions?
or

(i) Discus about the Structural hierarchy and its 1mp0rtanoe for | .

Polypeptides?
(ii) Discus about present scenario of industries based on Biopolymers in

India and abroad?

7+7

Q.1(B)

Short Questions (any four out of six)(snswer in one or two line)
(i) Give the name of Nitrogenous hases present in DNA
(ii) Write Two difference between RNA and DNA
(iii)Define Compostable polymers
(iv)Write Two example of polymers derived from Oils and fats
{(v) Define the peptide bonding

Q2(A)

(i) Write the properties and dissolution of cellulose .How regenerated
cellulose can be useful?

(ii) Write the Properties and use of hemicelluloses and their derivatives in
brief?

A
1ra

(i) Give the actual market importance and future chances of Chitin &

Chitosan?
(ii) Write the Chemical structure, Sources and extraction of chitin?

T+7

Q.2.(B)

Short Questions (any four out of six)(Answer in one or two line)

(i) Structural Difference between Cellulose and hemicellulose
(i1) Write the name of Monomers of cellulose
(iii) Which type of Bonding is present in between two monomer of chitin
(iv) Difference between chitin and chitosan
_(v) Give the Name of most abundant biopolymer found in nature.

0.3.(A)

(i) Write the Production methods for Polylactides in detail 7
(ii) Write Properties of PLA blends & their biomedical applications ?
or
(i) Explain the blosynthGSIS of Poly hydroxyalkanoates, and their
application?
(ii) Write the Properties & apphcatmns of polyhydroxyalkanoates blends ?

T+

Q.3.(B)

Short Questions (any three out of five)(Answer in one or two line)
(i) What is Tg value for PLA
(ii) Write the Two biomedical application of PLA
(iii) Example of biedegradable aliphatic polyester
(iv) What are the Methanotrophic Bacteria

P»
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Q.4(A)

() Write short notes on Natural fibres as a filler in thermoplastics ?
(ii) Explain the organic recycling sompared to mechanical recycling?
or

moulding) for biopolymer?
(ii) Discus about the Biobased filras for Food packaging applications?

(i) Explaine the different procéessing methods (Extrusion and Injection

T+7

Q.4(B)

Short Questions (any three out of five)(Answer in one or two line)

(i) Give the two biomedical applization of biopolymer

(i) Define Creep property for biopeymer

(iii) Define dynamic mechanical prog 3tties for biopolymer

(iv) Write the materials used in of edible films used for packaging
(v) Why biopolymer is safe for environment (write two reason)?




