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Q1. Transcribe the following:

Cite, plan, safe, third, meet

Or

Exnlam the 1mporta"1ce of correct pronunciation in personal and

professional life.  (100-150 words) [CO3,4][BTL 4, 5]10M
Q2. Create an essay on one.of the following:
Road Rage —

EHow to curb pollution in Delhi :
[CO1,3][BTL 1] 10M

'_ Q3. Give your, arguménts fo} the félloiying topic of Group Discussion .

india as an Econonlc power ‘ ' [CO2](BTL3] 10M
Q4. Wn te-short notes on the following:

Effective presentanon :
Body language ~ [CO4][BTL5] 10M

Qs. Evzluate the significance of professional writing skills for better -

communication at workplace. L : CO]][BTLZ] 10M

X

data

b
;e in
ine

f

dits :




().5 Consider a trial function, p(x) = Axe~"*" and use this to calculate the first

110 ) :
{b) Show that I =—={1 0 | is unitary. Perform the unitary transformation excited state energy for the one-dimensional harmonic oscillator

\210 0 JEJ g nod* 1
) . H=——-——"+-mw’x?
10 =2 % : 2Mdx? | 2 ’
WAHIW where H =10 10 | and find the cigenvalues and eigenvectors of by invoking the Variational method. {101 [COS]
20 4 _ :
WHW . . e g s B (0 (€or) e x OR

’ X . o » 3 . PN
Q.3 Obtain the Clebsch-Gordan (CG) coefficients for system of two non- Q.6 For the one-dimensional harmonic oscillator [’ (=) 1’“]’ suppose. the

. ; = ing constant increases slightly k—(1+£)k. Use erturbation theory to
interacting particles. with angular momentum j; = Land 42 =17, and write the spring cons ghty ( : ) P ory
~XQ j : : 2 Rk : calculate the first- and second-order correction to the'ground state energy.
I _corresponding matrix. s [10]{CO3] - & [10] [CQ?]
: X o 8 § 3 _-END--
Q.4 The Hamiltonian for a three-state quantum system is given Ly the matrix
1-£ 0 ()\
H=vlo 1 &£
0 £ 2 :

where V| is a constant, and ¢ is some small number (§= 1).’

(a) Use first- and second-order nondegenerate perturbation theory to find the
approximate eigenvalue for that state that grows out of the nondegenerate

eigenvector of /7. ©. [41[{coq

(b) Use degenerate perturbation theory to find the first-order correction to the

“two initially degenerate eigenvalues. . [6] [CO4]
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[Table of Fresnel Integrals is provided below for reference, if

required.]

Table for Fresnel integeals

_ Fresnrl INTEORALS

3 Cls) S(s)
0.0 0.000 0,000
0.2 0.200 0.004
0.4 0.198 0.033
0.6 0.581 0.1

-. 0.8 0.723 0.249
1.0 0.780 0.438
1.2 0.713 0.62)
1.4 0.543 0.714
1.6 0.366 - 0.638
1.8 0.334 0.451
2.0 0.488 0.343
2.5 0.437 0.619
3.0 0.606 0.496
3. 0.533 0415
4.0 0.498 0.420

x 0,500 0.500

-

- - - — b B
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FIRST SEMESTER M.Sc.(Physics)
END SEM EXAMINATION {November 2024)

MSPH 107 APPLIED OPTICS
Time: 3:00 Hours Moax. Marks: 50
Note: Question 1 is compulsory.
Attempt any five questions from Q.2-Q.7.
All symbols have their usual meanings
Assume suitable missing data, if any.

1. (a) What should be the response time of the detector required
to detect the beating of D1 and D2 lines of Sodium (A1=53904,
22=58961).
[2][CO#% 4]
(b) Calculate the resolving. power -of a Fabry-Perot
.interferometer made of reflecting surfaces of reﬂccti\ity 0.85
and separated by a distance 1 mm at wavelength 4330 A \—\)
, RICO#s] <5
(c) What do you understand by the Laser speckles?
[2]{CO&4]
(d) Discuss the coandition of temporal coherence to achieve an
interference pattern of good contrast in a Young’s double hole
experiment? :

: [2]1CO#4]
(e) Calculale the velocity of an extraordinary wave propagating
in an anisotropic medium with its k at 60 to the optic axis.

(10 =2.6, ne=209)

121 [CO# 1)
(f) What are the spatial frequencies present in an object
described by: fix) =A + B cos (20xx); x is in mm.
2] [CO% 3]



(g) Draw the vaniation of ordinary and extra-ordinary refractive

indices for a negative umaxial crystal in x-z plane, with opuc
axis along x-axis.

2] [Co# 1]
(h) Discuss the state of polarization for the following:

E; = Ep sin (kz-ot+n/6), Ey = E, sin (kz-ot-/3)
: ; 21 (CO#1]
() Calculate the thickness of a Quarter Wave Plate made of

Calcite, required for an operating wavelength 0.589 pm.
(1o =1.66584 and 1. = 1.4864)

%’ incident on an aperture. A _detector is situated on axis at a

Q\ distance of 20 cm from the aperture plane. What is the value of
- R1, the radius of the first Fresnel half period zone, relative to the
“detector? If the aperture.is a. circle of radius lcm, ccmcred on
axis, how many half period zones does 1t contain? -

[2] [CO# 3]

2. Derive the expression for the Coefficient of Finesse in case of a

Fabry-Perot etalon. Calculate the reflectivity of each mirror w nh :

m=1,h=1cm andF 400.

[6] [CO# 5]
3. \Vhat 15 a Hologram‘7 Write down the conditions required for

constructmg or reconstructmg 2 hologram. Give one application.

[6] [CO#3)

4. Describe the working of Michelson Stellar interferometer with

the help of a neat labelled diagram.

[6] [CO# 4]

: [21[com]
() Plane waves of monochromatic light (600 nm) light are

5. Explain spatial frequency filtering with the help of a schematic
diagram. Give different kind of filters used in the spatial
" filtering with their applications. [6] [CO#3)

. Consider a linearly, polarized electromagnetic wave propagating
in vacuum (m) incident on a dielectric (1,) interface at x = 0 at
an angle ). Show that for the electric vector lying perpendicular
to the plane of incidence, the amplitude reflection coefficient, r,
and the amplitude transmission coefficient, 4, is given by:

- sin(8,—6;)
= sin(8; + 6,)
2sin@,cos 0y

sin (8, + 6,)
where 6, is the angle of refraction.

5 =

[6] [CO#1)

7. (a) Explain Cornu’s Spiral. Briefly discuss its salient features
and applications

(b) In a straight edge diffraction pattern, assume X = 5000 & and
d = 100 cm. Find approximately the values of (I/I,) at the

positions O, P (y= 0.5 mm), Q (¥=1.0 mm) and R (y= -1mm)
where O is at the edge of the geometrical shadow region as
shown 1in the figure below:

[2,4] [CO# 3]




“Q2 (a) Derive, the expression for the position of Fermi Energy Level in a n-fype ,
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M.Sc Physics

End Semester EXnminmlion ' Novembher-2024 ' »

MSPIL109: Electronics
Time: 3:00 Hours : Max Marks-50
Note: Question 1 is compulsory. Attempt any four questions out of the

remaining five.

Q1. Answer the following questions: (10 = 2x5)

(a) Calculate the reverse satumtio;fcurrent of a diode if the current at 0.2V

forward bias is 0.1mA .at a temperature of 25°C and the ideality factor is |
L5 - R : ‘ [col] |
(b) How many J-K Flipflops are required to achieve a frequency division of 8. 1
o T NI Sor - [CO4]

(c) ‘An _opéra‘tional amplifier has differential gain of 100 and CMRR of 86 dB,
Input voltages are 100 pV and 60 pV. Determine the output voltage. |
SR B iCO3] |
(d) Desigi and draw an inverting OP-AMP where gain is -5 and Ri= 10 KQ. f
| [cosi\N
agation

(e) A 4-bit modulo 16 ripplé counter uses JK Flip flops. If the prop
delay of each FF is 50 ns. Calculate the maximum clock frequency which
|

canbe used.” b _ ; [CO4] - j

semiconductor in terms of intrinsic fermi energy level position. Also show

the variation of the fermi level with doping concentration and temperature.
A [6] [COL]

Q2 (b) Consider germanium at T= 300 K with donor concentration of Ng= 10",

19‘6, and 10" cm™. Let Na=0. Calculate the position of Fermi energy level KI

‘ with respect to the intrinsic Fermi level for these doping !
concentration. Assume ni= 1.5 x 10'° cm??, 4] [CO1] |

|




N USOy IDg, Vg, Vo, V

G and Vg for the
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16]1€02)

Q23 (b) Describe in your own words | is cffecti

a ) why 1 is cflectively or BT
lmnS}SIm‘, Why ( e :igﬁ I(’élkc“r 'i,':fl
transter curv. e g

is the input impedance 1o a IFET s so |
¢ defined by Ipgg= 12 MA and V= - 4y,

141[CO2]

3l

QA4(a) What are the different types of shift registers? Explain lhé. working of
Parallel in Serial Out (PISO) shifi register with suitable circuit diagram. .
: ' : 16] [CO4]

Q4(b) How is excitation table different from flip-flop truth table? Write the
excitation table for S-R, J-K and D flip-flop. Covert the SR FF to D]F[Pé -
- 14 5

Q5(a) Explain the working of OP-AMP as integrator and derive the Cx])l‘CSSiO;l for
the output voltage (V) for a given input v_ol!age Vi). Druw. the oulput voltage
for sinusoidal and square wave as input signal. Also e.xplmn the l|n‘1nat.1.()n 0{“
simple integrator circuits and to dgsign the integrator ‘circuit O_f;n
circumventing the limitations. : [6]1C ]

_"-vwvﬁﬁﬁﬁfg

()S(In)‘ For the cirenit given below, If 4 sine w
h'e‘qucncy is applied, find (he output volt,
gam - will e ¢ dB.  Also

ave of peak valye v at 1000 Hy
age and the frequency at whicl the

draw  the output

waveform,
[4]1CO3|
TN"_“~—‘~‘N‘_E‘\“—*
[+
Vie——
Vo

Q6(a) Design a circuit to obtain Vo= -V, + 5v,

-25V3 using an operational
amplifier.

1611CO3)

- Q6(b) Define slew rate (SR) of an OP-Amp. Find the frequency of the square wave
- input pulse (Vi), where the output (Vo) will be-a triangular wave with peak
voltage of 4 V. The SR of an OP-Amp is 2V/uS.

[4][CO5]

Ve
oy

Vi @ Voltage Follower
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MSI‘H201 Atomlc and Molecular Phyqlcq i

Txme 3:00 Hours Max. Marks: 50
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Part A (Atomic I’hysics) ’

. QL. (a) Ulustrate with the help of dlagrarns the splitting of 2D levels of
* sodium when (i) a weak magnetic field, (ii) a strong magnetic field is

applied.. Also find the ‘number of Zeeman components in the transition
D3p —> Pin. - [5][CO#2,3]]

. (b) Write a shortlnote on ESR spectroscopy Also explain zero-field

splitting and Kramer’s degeneracy thh the help of example in ESR

spectroscopy. : [5][CO#1,2]
Q2. (a) Describe the general features of spectra of alkah-hke atoms. Derive

. an expression for the interaction energy and wave number shift for the
~ fine-structure in alkah spectra. Also display the sphtnng of alkali levels
‘which are involved in the emission of four series: [5][CO#1, 2]

(b) Explain the chardctensnc X-ray spectra in emxssmn and absorption.
Give importance of" absorpnon edges. State and deduce Moseley’s law
from Bohr’s theory.. [5][CO#2,3]

Q3. (a) Write down the normal electromc conﬁguratlon of carbon (Z=6)

and obtain the spectral terms arising from it. Also, write down its first
excited conﬁguranon ‘and obtaxn ‘the spectral termms. Indicate the allowed

transitions. [5][CO#1]

‘ '(b) If the wavelength of the ﬁrst line of the Lyman series of hydrogen is
© 1215 A, ‘calcllate the wavelength of the second llne of the series and
' wavelength of the series 11rmt ’ ) [S][CO#1]
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- [5x2=10][CO#H2.3]
Draw a meson octet and the baryon decuplet.
Check if the following decay reactions are posmble/nol possible.

Give reasons indicating conservcd/nol conserved quantity for’
each reaction.

i
ii.
iii.
iv.

K*Y > u*t+v,
N-oE 4™

A* ot +a°

—

Et - pt+ k©

v. Ztopt4+k° 3 5

‘ [5x2=10][COH3.4]
Explain Isospin using suitable example. Differentiate between
spin and isospin.
List three properties of a Lepton. Why tauons are ClaS\lﬁCd as
mesons even though they are heavier than baryons.(two reasons)
[5x2=10][CO#4.5]

The annihilation of an electron and a positron at rest produces a
pair of identical gamma ray photons travelling in opposite
directions. Find the energy (in MeV) cach photon is expected to
have.
Write a short note on Scintillation detector explaining

is -
working, types and applications




Total No. of Pages: 3 Roll No. ... ...

THIRD SEMESTER ‘M.Sc.(Physics)

END SEMESTER EXAMINATION (Nov.-2024)
MSPH207 - FIBER AND INTEGRATED OPTICS

Tnne 3 Hours Max. Marks: 50

Note: Question No.1 is compulsory
Answer any seven questions from Q2-Q9
Assume suitable missing data, if any.
Symbols have their usual meanings

1. (a) Briefly mdlcate with the aid. of suitable diagrams, the light

(b)

©

guidance by meridional and skew ray paths in step index fibers.
Considera SmW laser beam passing through a 40 km fiber link
of loss 0.5 dB/km. Calculate the output power in dBm & in
mW.

Consider an LED operatmg at 1. 3um with a spectral width of

7\0

.. .20 nm. At this wavelength -7 =~ —0.00055 pm~2. Calculate

.the matenal dispersion. -

(d)‘ Calculate intermodal dispersion for a step index fiber with n;=

1. 5 core radlus =40 pm and A= 0.015 operating at 0.85 pm.
[2*4 =8][CO# 1,2,3]

D) (a) Conslder a planar symmetrlc waveguide wnlh m=1S5andn =
1.0 and d = 0.555 um. At A = 1.3 pm, calculate V and the
_propagation constant B for TE as well as TM mode.

[ Use b(TE) = 0.6280 and b(TM) = 0. 4491]
(b) The values of the propagatlon constant 3 of TMy, modes are
smaller than those of the corresponding TEm modes. Explain.

-3 (a) Explain -the :Plasma — Actlvated_. Chemlcal :Vapor deposmon il
method for the fabrlcatlon or' plics e

13,3] [CO#Z]

|3 3] [CO#4]

;f lZ
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4. (a) An approximation for the normalised propagation constant in 7. Starting from the Maxwell’s Equations for dielectric medium,
single’ mode step index fiber is given by } establish an eigen value equation for step index optical fiber. Point
bEV) ~ (1 1428 — "36“)2 ) : out the method to solve the above mentioned Eigen value equation..

6] [CO#1|

Obtain the corresponding approximation for the W'lve[,lllde .
8. (a) Describe the design and working mechanism of semiconductor

2(bV
parameter ve ()2 and hence write down the expressmn for .

dv he fi laser diode. Discuss both quantltatlvely and qualitatively, how the
wa\regundedlspersmn|nl\e DET. ¥ condition of population inversion and light amplification is

g & achieved in semiconductor laser diodes.
(b) The refractive index for fused silica in the wavelength region

0.5 pm <2o < 1.6 pm is approximately given by the following (b) Consider a semiconductor laser operating at 900 nm. If the
empirical formula » spectral width over which gain is available is 15 nm, what is the
n(x) = Co — 3}\0 + — ‘ i maximum cavity length for single longitudinal mode operation?
. : 3 . Assume the refractive n=3.6.
= 1.451; =b = 0003 and is measured in : ) .
Where C, a v o » : ‘ [4.21 [C0#24\

m |cr0meters

)
F\ Usmo the above mennoned emplncal formula, calculate the zero - 9. (a) Establish the relation between responswny and quantum
material dispersion wavelength and also lhe pulse dispersion at 0.8 efrcnency ofa PIN photodiode. -
h)
A 5% : : 3.3] [CO#1,3] ; (b) ConSIder an InGaAs PIN photodiode with a quantum efficiency
~ ’ ’ £0.6. Calculate the responsivity at 1300 and 1550 nm. Why is the
5. (a) Briefly describe the three types .of fiber misalignment which ) = : ‘r)esponsi\ellitcyuI:rger atrlSPSOnnrlx:l‘; Y 4 Y
may contribute to loss at a joint between two single mode fibers. : . ‘ [3.3] [COH24|

(b) Plot normalized radial intensity distribution of LPo), LP2> and -

LP3; modes for a step index fiber.
- [3,3] [CO#1,3]

6. (a) A double heterojunction InGaAsP LED emiting at peak
wavelength of 1310° nm has radiative and non radiative
recombination times of 25ns and 90ns respectively. The drive
current is 35 mA.Find the internal quantum efficiency and the
internal power. If the refractive index of the light source material is
n=3.5. Find the power emitted from the device.

(b) With the help of suitable diagram, explain the frequency

“response for an LED, exhibiting electrical bandwidth and optical”

.- bandwidth. Mention the relationship between optical bandwidth
and output power.

133] [COM2|
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Third Semester |
M.Sc. (Physics) 4
END TERM EXAMINATION - - November 2024

COURSE CODE: MSPH 215 COURSE,TITLE: Plasma Physics :
Time: 3.00 Hours ‘ Max. Marks: 50

Note : Attempt any Five Questions
All Questions carry equal Marks
Assume Suitable missing data, if any ) )
Q.1. Explain the construction and working of any plasma production device. H.ow can you measure the
plasma parameters e.g., electron density n. and electron temperature T using Langmuir probe

techniques? [10][CO#1)
Q.2. (a) Differentiate between bulk plasma and plasma sheath. : [5]1[CO#1]

(b) Differentiate between Carbon Nanotube (CNT) and 2D graphene on the basis of electronic

properties. 5 [5]1[CO#4]
Q.3. What are the electrostatic ion —cyclotron waves? An ion beam of density nqp, velocity v | z, charge

(+e) and mass my is propagating through a plasma of electron density Noe, electron temperature Te, ion

density nio, ion mass mij, ion temperature T;i=0 immersed in a static magnetic field B, | z. Show that the
growth rate of the unstable mode is given by

5 /3
[0)] (04 g ? .
1 “pb &1 » keg o : ‘
7=l e =— VR S S e i [10] [Co#2]
2.2
14 ke
()] -2
Pl

Q. 4. What is Weibel Instability? Show that the

growth rate of the Weibel instability of counter streaming
electron beams is given by

[10] [CO#3]
y=w,2.
. c n
Q.5. What is the distribution function f? Solve the Vlasov equation for an isotropic plasma (Bs

=0) and

obtain £=1+ y,+ X; > where [10] [CO#4]

2w e2 @ . 20 2
—__pe : _ pi @
Ye=13) 2[”@ .Z(“’/k"th)J ndx = 2[“1;\, Z(w/'kvthi)J

th th Veni thi

Q.6. What is Cerenkov free electron laser
schematic diagram.

Q.7. What is Free Electron Laser\(F EL)? Explain the physical mechanis
that the growth rate of the FEL instability is given by

v 2'0)‘ bzkwc £ \/_ . |
= 0—5 P 3 NEWE ’ [10] [CO#4)
c 7, 2 ‘
0

(CFEL)? Explain the physical mechanism using suitable

[10] [CO#4]
m using schematic diagram. Show
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M.SC. [PITYSICS]
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msrn-217 CHARACTERIZATION TECHNIQUES

Time: 3:00 Hours

: : ' Max. Marks: 50
5 MW“‘NMN
[Mgtg; Answer Any FIVE questions. Question No, 1 is Compulsory. ]

Assume suitable missing data, if any
SR Nl s o Rk

i Answer all the questions. [2 x 5]

[a]. Write difference between point, line and areal type detectors,
5 _ ‘ o . (CO2)
- [b]. Dctennme the frequency and energy of CuK, (1= 0.15418 nm) and
s iy FeKa (1 = 019373 nm), o e I (coi)
' el _Di;tixlguish_bgtween atomic. force microscopy (AFM) and Scanning
: . tunneling microscopy (STM). - S (Co3)
[d]. Sho‘fv the Schematig: diagram of a typical X-ray emission spectrum
i showi’ng Ko, Koz and Ky line for Mo spectrum. - 1 (COT)
- [e]: Explain about magnetic force microscopy (MFM) technique. What
.. - type of tip is used'for‘magnetic force Mmeasurement? (Co3z)

. ‘ [ , ; , -discuss the working and
- principle of TEM to study the'internal struc

c R T U OO LS T - (Co9)[7]
[bl- How many electrons per second can directed at the given area of

S specimen, for 4 beam of s generated by thermignic emis
temperature of 2700 K ‘and applied potential 40 kV, if the work

function of filament material is 4.5 eV. e (CO2) 3]

A 3[2]. ‘What is X—ra}{'phdté'telét:.tron spéctroscopy' (XPS)? Discuss basic

“principle and instrum'entation _of XPS. Write the different
_Vchéracteristics using spin — orbit coupling analyzed by XPS. What

: type of ion is used for depth profiling and why? - (CO3) [7]

sion-at high
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nsists of a 5X objecti
is 15 cm.

ve and a 20X ocular. The §
(a) Determine the overall
e the focal length of g

[b]. A microscope €O
: distance between the lenses
n if the eye is relaxed (b) determin !
focal length of the objective lens. (co4) (3] °

magnificatio
the ocular lens (c) the foc

4[a]. What is Atomic Force Microscopy (AFM)?vDescribe the brincipiee
" and working of AFM in contact mode. Why contact mode is mot
useful for characterization of .biological sample? Write the example ¢

where contact mode would give best result.. (CO3) A[7]

M? How is it related to distance

[b]. What js atomic sensitivity in AF
(CO2) [3]

(deflection) and voltage (force)?

1

S(a]._Explain Differential Thenna] Analysis (DTA). Describe the wbrkiﬁg
. principle and instrumentation of DTA with proper diagram. Write the'
- physical and chemical properties analysed by DTA. = (CO5)[7]

) bl A 250 mg hydré;ted.sample of Na;HPO4 decreases to a mass of 145.7
‘mg after heating to 15 °C. What is the number of ‘water hydration in

NwHPO? Fliheenh i 1 (COB)YB]

6. Discuss briefly any FOUR. | . [5X4]
[a]. Energy dispersive X-ray spectroscopy (EDS) ‘ N (CO2)

- [b]- Deep level transient spectroscopy (DLTS) = (CO3)
[c]. Dark field optical microscopy (DFOM) A ' (CO’4‘
[d]. Differential Scattering Calorimetry (DSC) ’ (cos)
[e]. Fourier Transform Infrared Spectroscopy (FTIR) - S (CO3§

: [f1- Thermogravimetric analysis (TGA) - Tt (CO5)
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MSec Chemistry-I
I SEMESTER EXAMINATION Nov 2024

Course Code: MSCH101
Course Tltle Chemlcal Bonding, Stability Constant and Supramolecular
' Chemmtl y

[Time: 3H] Ak : [Max. Marks: 50]

Instructions: Attempt any 5 questions from each section.
Section A

‘Qu’es']. Describe Job’s method of continuous variation to estimate the
composition ofa metal complex? S et (5) [CO2]

Oues2 A) Discuss the structure of followmg on the basis of VSEPR theory
' (@ C1F3 i 11) XeFy

B) Descrlbe Bent’s rule and compare the stab1hty of PCI3F> and PF;Cl,
usmg thls rule. i : (3+2) [CO1]

Ques3. Explam the structure of tuatormc molecule (AB2) on the basis of Walsh
' Diagram. - S , Gt ‘ (5) [CO1]

Ques4. Define the average ligand number ('ﬁ) and derive the following
expression for the equ111br1a of mononuclear complex (MLn). (5) [CO2]
X 2511 AL g
SN BilLTY o e
Ques5. A) Calculate the solubility of CaF, in water (Ks =3 x 10'%).-

B) Discuss of the method of determination of the concentration of free
metal ion in case of electrodeposition gravimetry. (2+3) [CO3]

n=

Ques6. A) Explain the method of estimation of metal ion using substitution
 titration in complexometry. Give one example. i
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b esence of

€ 10 determine 107°M magnesium with EDTA Z;ktihncgp;gent and
When potassium cyanide is present as a m S le ki

Black T as indicator? The stability constz.lrfts ar ettt
and Jog Kznepta = 16.5. The overall stablll_tyo lcand log aepra)
tet_racyanozinc complex is log = 16.7 and log O (MgNH4) = O in the presence
= 0.5 (at PH 10). The titration is carried out at pH 10, (2+3) [CO3]
ammonium chloride buffer, :

B) Is it Possib]
107N Zine

Eriochrome
- 8.6

Section B
. Ques7. Define Self-asselﬁbl

y with example? Discuss the differences -between
molecular and supra

molecular self-assembly. (5) [CO4]
QuesS. What are the various char

. While designing a host
_ anion receptor chemistry.

acteristics.of anions that nee'd' to be considered .
for vanion-bindirig? Discuss the challenges of

: (5 [CO4]
' Queso, ‘What are “Anticrowns”? Give exémpies. Write a short note on the
“S_OC‘Cer Ballaa

compound and explain its versatile binding ability for
various types of guest ions. | (5) [CO5]
Ques] 0. Explain the following teﬁns (5) [CO5]

a) Molecular Machine_s
 b) Calixarenes

" ¢) Proton and Hydride sponge ‘

~ d) Cryptands
e) Template Effect

Ques]]. Write a short note on Hydrogen bonding interaction. Discuss the -
significance of Hydrogen bonding in water and DNA. (5) [CO6]

Ques12. Justify that Preorganisation is a thermodynamic effect in view of Ll
binding free energies of spherands, cryptands, corands and podands.

- (5 [COs]
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FIRST SEMESTER I.Se. (Chemistryl
END TERM EXAMINATION Nov/Dec- 2024
: . COURSE CODE: MSCH103
COURSE TITLE: Stcreochenmtly and Rcactxon lmelmedmtcs & Mechanism
Time: 3 hou:s Max. Marks: 50

Note: Assume smtablc missing data lf any. Answer Courses A and B
in same answer sheet.

separately

. Course A .
[1] Answer any three of the following questions [3%3.CO1&2]

(a) - Explain the stereochemistry of the following compound (i) and

label its prochiral centers, -
Br

o

()

(b)  Assign absolute configuration to the following compounds (ii —

. ; (n) - e Gin~ ' (iv)
* " - " .-(c)’ The (+) enantiomer of compound A has an optical rotation of
120°. If a scalemic mixture of the compound has an optical
rotation of 95°, what is the composition of the sample?
(d) For a levorotatory molecule what is the relationship between
-+ refractive indices of RCP and LCP? Draw plain and anomalous
"~ .ORD curves. Write an application of CD and ORD curves.

[2] (2) With a suitable example explaih the chirality and nomenclature of
ansa compounds. : - [5, COl1]

(b) Draw the structures of cis and trans decalins and compare their
stability giving justification. - ) [3, CO2]
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131 How will-.you account for the following observations (attempt any

: two) : 55 [2x4, CO]&2]
! : a) Reduction of 2-butanone with hydude gives racemic mixture of 2-
butanol.

b) A Less stable conformer leads to the major product.
¢) Circular Birefringence and Circular Dichroism.

Course B
4] Ewlam any four of the following:
Wittig Reaction; Carbanion stabiljty; States ofcérb,enes; Reimer Tiemann

Reaction; Dienone-phenol rearrangement [3%4 =12, CO4&6)]

[5] Write the product(s) for the following reactions. Wherever two

reagents (i) & (ii) used, write step-wise product(s) formation.

[13,CO4&6)
NHz i) HNO—;IHZO NH2 (i) HNOo/H,0
@ - @ ) @[ — I
COOH (u) uran- 8 COOH (i) Methanol ’
L, » o eF () Litg >N
S , @] ———— @& (@ NN —
L\%L (i) CH,CHCN CN o
H )
() CHcocH, £9-NaOH 00 CoyNgo,p, f)Base 2
k 8 - X i . (II) CHchz i
© CH3CH2N3 (i) heat ] ) . COIHCI 1]

_ (i) cyclohexene AlICIa/CuCl




Total No ofI’agcs 02 ' } % q B Roll No. ... ......

. F irst Semester ,
: \ ' ' M.Se. e ] i
g END TERIV[ EXAI\'ILNATI ON Nov -2024
‘ : MSCI:I 105 Physncal Chemlqtry-l ’
Time: 3 Hours = . ' ' Max Marks' 50

Note:  Attempt all Questions in Part A and Part B
; Assume suutable mlssmg data, if any '
. ; Part-A :

7 Ql a) Show that Wy —% Sin™= and ¥ —£ Sm

= are normahsed and
orthogonal to each other Y

‘ ; ; h [2 5 Marks] [COI]
o b) Calculate the probablhty of ﬁndmg the particle (between 0to 112) that
s conﬁned to move in 1D box O<x<1 s
Y=Y2 g T _ 25 Marks] [CO1]*
: Q2 a) Show that elgen value correspondmg to Hermitian operators are =
‘real. ) ite ; ' -[2.5 Marks] [CO1]
i b) Show that ei gen functlon of Hermman operators a.re orthogonal. 5
¥ , S R o [25Marks] [COl]
'Q3 A certam systern is descnbed by H =5 E + x* Show that P =
- Axe~*/2g eigen function of H.. Deterrmne the elgen value. If function
" is normahsed determme A What is the expectation value of x of the
isystem,; T T AT o e S [5 Marks] [COI]

S Q4 a) DlSCUSS the ﬁve postulates of quantum mechanxcs

2 ‘ _ : 2.5 Marks] [CO1]
b) Fmd the average value of <r> for 1s orbxtal of hydrogen atom..
[2 5 Marks] [COo1]

o - 11 —r/a
B ‘Ps \/T—r.a:;/z? .
. ., _ T il

Given: [ " 7™ .dr=

an+i.




e e LR
S - : ~ Q5 An electron is confined to a box 24 x 3A x 54,
a) Determme the wavefunction for the four lowest energy states.
‘ ' e iy : i (4 Marks] [C02]
b) What' is rhe-gro_und Stare energy of this electron?

[1 Mark] [COZ]
Part-B

Q6 Derlve and dlSCUSS in detanl Hydrogen -Oxygen reaction kmetlcs. -
' [5 Marks][CO3]

Q7 Illustrate Garrett—Brattam space charge gl [5 marks][CO4]
ey Q8 F md the concentratlon of product [Z] in the followmg consecutlve
Sep faki i reactxon :

_A—___*_X‘—j_Z.,_‘.' e e, B e S [5 Marks][COG]

Q9 Draw the relaxatlon curve for simple ﬁrst order opposmon reactlon
denve the rate equatlon and define relaxation nme 3 [S Marks][COS]

' . QIO lee an example for orgamc decomposmon reaction and prove thc
; order of the overall reactlon lS unity... 0 - 5 Marks][CO4]

res &L

i —— S o e S g i vy e AT TP, o el o e S o (e Si1 v e e
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: ‘Tota) no of Pages: 02 : Roll NO ..oocvvvsinninns
‘ ‘vféirst' semssrsn R  MSc.(Chemistry]
' EN D TERM EXAMI.NATION Nov/Dec-2024

MSCH107- Elementary Top:cs for Chemnsts

"J-T‘ime 3 hrs . ~ Manx. Marks 50

o ok T AdE S CourseA Biology for Chemists

Answer any FIVE questmns

l 5 Ql Deﬁne and c1a531fy carbohydrates lee one example of each class

' and draw thelr structures What is the difference between epimers

e and xsomers'7 it s TRl 5] [CO3]

S » Q2 What are blomolecules? Explam dlfferent types of b1omolecuIes -

[511C03]

St Q3 Deﬁne and cla551fy hplds Wnte thelr 1mportance [5] [CO4]
:" Q4 erte a short note on (any two) SRt [5] [CO4]

1 Cell Organelles
el Krebs Cycle et et
3 Double Hehx DNA model

% Q5 What 1s a protem’? C1a551fy thern g1v1ng example of each Explam- -

[5] [CO4]

g dlfferent typeS of protem structures

: VPageion "

ERERaN T R
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T Q6 What are nueleic acids? Explain dnrfercnt types of nucleic acids.

What are different forces that hold nucleie acid double helices together?
[5]1[CO3]

.

rn.;m B: andard Lnborntory Practices and Chemical Safety

Attcmpt any I*IVE questions from the following,.

Q.1 Write SIX prmcrples of green chemistry. Explam any one in
detail. [5][C05]

Ty

Q.2 List possxblc sources of fire in lab? Discuss any one in detail.’
b [5][CO6]

. Q.3 Del‘ ine and classxfy Fire. Explam the dxfference between Fire and
: e‘(plosmn Explam dlfferent types of fire extinguishers. Suggest
the. condmons when you can use them and explain the PASS

| "-jmethod
[5][C06]

Q: 4 Suggest and explam any three green expenments/ procedures that
can be followed in the chemlstry laboratory [5][C05] ]

Q 5 What do you mean by MSDS of a chem1cal'7 Explaln. [5][C05]

Q 6 Suggest the possxble measures that can be taken in case of
; accxdental contact of chemlcals with skln and chemlcals in the

'eyes Write sorne of the adverse health 1mpacts due to exposure

;v.'ofchemlcals .;: ' e, deyicty [5][C06]

] Q 7:' Drawl and explam any ﬁve safety symbols that can commonly be
found on the label of a chemlcal contamer ~ [5][CO6]:

'." A : . . Page2of2
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THIRD SEMESTER M.Sc. (CHEM.)
" END TERM EXAMINATION : Nouv/Dec-2024
. MSCH201 (Organic Chemistry — 3) ;
" Time: 3 Hours , ' Max. Marks: 50
t‘lotc Assume. suitable missing dﬂta, ifany. Answer Course A and B sepau ately in
same answer shcet g :
' A . Course A , :
[1] Answer any f‘our of the following [3%4 =12][CO1&2]

(a) Explam the catalytlc cycle for the Heck Reaction and its appllcauon
in organic synthesis.
(b) Explain Corey Winter reaction with suxtable example.
(c) Show the synthesis of alkenes from a-B unsaturated hydrazones.
(d) Explain the preparation and uses Umpolung reaction.
(e) Write a short note on the Wacker process.

s - = A ' : ’
[2] Answer the following b [2x2 =4][CO2]-
. “a N OIL -
N, i W e b o " B
@ D é H'H0
o Sy Coome MeCuli/EtO Measi?l B
o 15 :: G H30
o H - ,
[37] List fhe products of the following transformations: [3x1=3][CO1 &Z_]
N ’ NHCbz

10 mol % Pd(OAc),

~_OTf . oy, oMol ATEORCe " o
) Q/ + \/Hg K2COs, DMF, Heat

\

in o 0, 3 mol % Pd(PPhs)s
z + BH =
L o RT, H,0,, NaOH

_ Pd(PPhy),Ch
THF

Fiziiaaac

e

¢
§
-
H
K
I

ez asnaTE



Assume suitable missing data, If any

-that double and triple bonds have force constants whicl are,

Total No. of | ‘ages:03 Roll No.

Third Semester
M.Se.

END TERM EXAMINATION

: Nov/Dec-2024
MSCIH1203 Physical Chemistry-111

Time: 3 Honry Max. Marks: 50
Note: Attempt all Questions

All Questions carty equal marks,

Q1. (a) Deduce the bond-stretchin

£ vibration frequency v, of a diatomic molecule
AB by classical method.

[3Marks] [CO1)
ransitions?
[2Marks] [COs5)
proximately 1000 cm™!,
C and C=C bonds on the assumption
respectively, two .or

(b)How many lines will be observed for 4 — 3d (2F to 2D) ¢t

Q2. Given that the stretching frequency of a C-C bond is ap
~Calculate the stretching frequencies of C=

thr¢e times those of a single bond.

: [5 Marks] [CO5]
Q3."Cal<_:u1ate the moment of inertia of the HF molecule (re=92 pm), its rotational
constant and heng:e the energy required to excite it fromthe J=0to the =1 level.
At what temperature does this energy equal the thermal energy, kgT? What

wavelength of radiation is required for this excitation? Where

in the electromagnetic_
spectrum does it fall?

' ‘(Tlfe' f(;iatii/e atomic niaé'ses of Hand F are 1.00783 and 18.9984 u, fespectively

and kg = 1.38066 x 10 J K- [5 Marks] [CO1,C04]

Q4. Deduce Einstein co-efficient for various emission processes.

[SMarks] [CO2]
Q5. Illustrate schematic réprescntation of Zeeman Effect for 2p? system in detail.

.[5 Marks] [CO4]

C TPartA ”b“"“__AX}

N
2



Part B

Work out the term symbols for CO molecule in its excited states:
Px orbital of CO is transferred to the

ate and both of these electrons have

Q.la.

(i). When one electron from the filled 02
emply m2py* orbital and in 1he excited st

parallel spin.

(ii). When one electron from the filled a2p, orbital of CO is transferred to the
empty a2py* orbital and in the excited state and both of these electrons have
opposite spin.

Based on the term symbols, arrange them in d

- that of the ground state of CO. [3 Marks][CO3, L2]
b.(i). How is Koopmans® theorem related to photoelectron spectroscopy?.
Differentiate between vertical and adiabatic energies using potential energy

surface diagram. o
n of photoelectron from N2 molecule, He(l) radiation of 58.42

A
e (ii). For the ejectio
. nm was used. If He(I) radiation had kinetic energies of 5.63 eV, find out the
jonization energy needed in eV to remove an electron from the occupied
molecular orbital with the highest energy of N2 molecule. : X
(Given: h=6.626 x 10* ) 5;c=3 % 108 m's’; 1 eV=1.602 x 10"%J). )
: © [3Marks][CO3, L1, L5]

9

c. The lengﬂ) for octatetraene (CH;=CHCH=CHCH=CHCH=CHy) molecule is-
taken as 8R, where R=140 pm. Using free electron MO theory, calculate the
wavelength in nm required for excitation of this molecule involving HOMO

and LUMO. _ .
(Given: h = 6.626 . 10¥])s;c=3x108ms’;m.=9.1 x 1073 kg.)
. [2:5 Marks][CO3, L3]

Q.2a.-Define the term oscillator strength. for a spectroscopic transition.
The electronic spectrum of a molecule showed an optical absorptién band of
Gaussian shape having an absorption maximum at 400 nm. For this absorption
band, if the full width at half-maximum and molar absorption coefficient
(€max) are: 4000 ¢cm™ and 5 x 10> L mol* cm!, respectively. Calculate the

oscillator strength of this trar_léi!ion.
(3 Marks][CO3, L2}

" of isomeric shift (§) in the M&ssbauer spectra

ecreasing order of energy along with .

Massbauer spectroscopy. Predict the increasing order

(5Fe source) of iron compound

Fe(Ill) and Fe(1V). Justify your answer.
[3 Marks][CO4, L1, L2]

b. State the basic concepts of

present in different oxidation states: Fe(lI),

¢. The benzophenone triplet has a lifetime of 2.5x 106 5. If its emission is quenched
in a dynamic process by a compound Q with a quenching rate constant of 1.5 x10° L

s!; find out the [Q] required to reduce its lifetime to 1/5M.

mol"! )
[2.5 Marks][CO4, L1, L5]

Q3a: Differentiate between the mechanisms of longitudinal and transverse relaxation
in nuclear- magnetic -resonance (NMR) spectroscopy. Also predict the effect of

inhomogeneity in magnetic field on the transverse relaxation time.
[3 Marks][CO4, L1}

b. Work out. the structure factor Fia of body-centred cubic (BCC) lattice. The
fractional coordinates (xiyi,zi) of the atoms in this lattice are (0,0,0) and
(1/2,1/2,1/2). From its X-ray diffraction pattern, which of the reflections:(0,0,0),
(0,10, (0,0,1),(0,1,1), (1,0,0), (1,1,0), (1,0,1), and (1,1,1) would be absent? Justiy

y_our answer. -
[3 Marks][CO4, L1, L4]

(o)

b. Present a comparison of X-ray diffraction method with that of neutron diffraction
giving salient points.

method - for  structural .analysis of materials
g [3 Marks][CO4, L1, L2]

¢." The Larmor frequency of radiation that is absorbed by,'c; sample containing
gth (in Tesla) for

protons is 400 MHz. Find out the required magnetic: field stren,

" achieving the resonance? Given: for the 'H nucleus, the magnetogyric ratio is

2.6752x108 T' 57,
) [2 Marks]{CO5, L3, L5] -

-——End----
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i Quesnon 2! Nlckel carb
f glve ared d1amagnet1
spectrum of this compoun

- . types of hydrogen'
‘most intense ‘peak in aromatic

; Rez(CO)lo adopts a stag

addmon reactlon faster? lee explanatlon :
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- END SEMESTER X AMINAT lON f .
~ THIRD SEMESTER . "ol 206) |
s Inorganic (‘Iwmlﬂ“‘y o ,,,,uvumm o
Course Title: Oganometalle € it Mtk ill"i;,ﬂ
] | s
| [T"“e' 3 HourSJ ' / carri?s m[tltt/ mtt
‘[Mvrrucﬂons. . Attemp! any I()’q:;ee.ctll)tl g & i
4.'sume mrssing dam i/ any: ; 0 W!‘Jiﬂh of
slallic “compoUll o
1 Defmo or;,anom 5 [CC“, L"J

Quc«mn
tallic compounds

' »followmgs are, organomc

1) CHsMgBr e ot
2) (Csz)zZn s 5 o
3) Ti(OEDs o o e .
4) Zeise’s salt. . Tk , 2 cn e 10
. reaCtS with cyc1oP NMR

5) (I]°- CeHs )2Cr
he
a Ni CroHi2. 3 ferent

£ form H oS fou
temperature a5 with the

lative 8047 Oitire of NJCmle
- [CO2 L2]

+ onyl Nl (CO)

c compound (&)
id at roorn.
s re

mte ation glve
B suggest the StI'u

rings.
that is consnstent w1th the NMR spectrum iy A are 200
c “bond Jengths in V(CO)6 apd W(Cq)é]

Questmn 3. The V—
Explain.

pm and 1;-93 pm respectu:/ely, [éoz, L4]

onformation whereas

adopts an echpsed c
e solid state. Explain

Questlon 4 [RezClg] 2
gered conﬁrmatlon in th

Questlon 5¢ Whlch of the followmg compounds undergoesy 'oxidative’
[CO4 L4]

[co3 L3l .

page1of2

.



X3

. i ’ ,f “.'_.._,\u Lay ‘ Tt i L . Rh(CO)(PPhJ)2 Clor h‘(CO)(PPhB)ZCI
2. Ir(dmpe)XCO)C] or Ir(dppe) COICT
3. Rh(PPhs)s Cl or Ir(PPh3)2 (CO)CI
g i i CO)s.
. Question 6. How is Mny(CO)1o convc’rted into ( CH;)Mn[(COl)s Fi ‘

Question 7. What are the Fnscher type and Shrock type carbenes?
Give two examples of each How Flscher type carbene differ from

Shrock-type carbene? ! [CO4,L1]
Question 8. Treatment of Cr(CO)e with LiCH3 followed by

[(QHg)gO]BI’4, nges the carbene complex. :
TGl i fCOt.12]

(OCs)Cr==c___
i i g OCH3

Propose a mechamsm for the synthe51s.

"Questxon 9. The cyclopentad1enyl nng in the ferrocene has an

s : : . aromatic character but cyclopentadlene itself has no such character.
’ : Explam " S B o [CO3 1L3]

Questlon 10. When Fesz is ox1dlzed to FeCp what will be the
effect on the Fe-C bond length? e ~ [cos3,L2]

. Questmn 11. The trend in the rate of hydrogenatlon of some aIkenes

= by WlIkmson s catalyst is:.
[CO4,L5]

(TR = O

Give reason

Page 20f2
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III SEMESTER EXAMINATION . . Nov 2024

MSCH-207b
Course B: Inorganic Reaction Mechanism and Bioinorganic Chemistry

[Time: 3H] L RE ' [Max. Marks: 50]

Instructions: Attempt any 5 questions firom each section.
Section A

Ques1. Discuss the effect of steric crowding and charge on the metal compiex on
the rate of substitution reaction 'in" quare planar complexes? (5) [CO1]

Ques2. Give ‘the preparation of czs and trans isomers of the comp051t10n

* Ques3.- Why is the electron et [Co(NH3)6] [Co(NH3)6]3* slow?
What is the effect of replacmg one ammonia by a chlonde ion on the rate

~ of the reaction? L P &) [CO3]

- Ques4. What are the characteristics of ligand substitution reaction in metal
complexes following the Syl mechanism? - (5) [CO1]

Ques5. What are labile and inert complexes? Explain on the basis of Taube’s

approach. (5) [COZ]
Quesé Write a short note on the following: | (5) [CO3]
(i) Cross reactions ii) Non complimentary electron transfer reactions

Section B

Ques?7. Discuss the structure and functioning of vitamin B, coenzyme? (5) [CO5]




2.5

Ques8. What are tfansferrins? How do‘thcy di.f‘fer from siderophores? (3) [COs]

Ques9. Describe cooperativity

and Bohr effebt in haemoglobin? (5) [COS]
Ques10. “Metal deficiency and metal excess both are possible in most of the
cases”. Justify the statement with suitable examples. (5) [CO4]

Ques]]. Discuss the biochemical roles of calcium ion? (5) [CO4]
Ques ]2, What are metalloenzymes? Discuss

the me_chanism of any one
metalloenzyme n human body.

(5) [CO5]
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END TERM EXAMINATION

COURSE CODE: MSCH207c¢

Roll No.
M.Sc. tcnemistm
Nov/Dec-2024

COURSE TITLE' Organlc Synthesls and Heterocycllc Chemistry !
' " Max. Marks: 50

Time: 3 Hours

same answer sheet.

Note: Assume suitable mlssmg data, lfany Answer Course

A and B separately in

Course A
QI. Answer any five from the following:

‘Write the Retrosynthetm analysis and Synthetic pathways ‘with
proper reagents and each step clanty for the target molecules,

[5%5 =25, CO1&2]

Yegek
@ D

Course B
Q2. Answer any four of the following

pyrrole.

COOH - - ;
A (c) O
i H3CO‘H—

ph/(l

[3x4 = 12][CO38:4] :

(a) Explain the Dobner Miller synthesis of quinoline.
(b) Discuss the position of electrophilic substitution in furan and

(c) Discuss the aromaticity order of pyrrole, thiophen, furan, and

benzene. :
(d) Show the mechanism of synthesis

of

benzaldehyde and 2,2-diethoxyethan-1-amine.
(e) Write the Knorr quinoline synthesis with the help of an example. o

isoquinoline from




VAR e L

; (e ; 3T
03 erte the short note on the f'ollowmg reactnons [3x2 = 6][CO3]

(a) Write any two syntheses of oxazole. ’
(b) Why electrophilic substitution occurs at fourth carbon in

\

; : pytrazole? _ ;
Q4. List the products of the following transformations: [7%1 =7][CO]
CHEIy, i L
[/ \5 NaOH e M
N B - : ;
;o ( \ —Cali, 5 COpHOL Ea )}
: : Y, Ak Kmno, : e 1)
. ’ N'N Heat P )
' 2
® © n-Buli ‘g Me-C-ci (2)
PhCH,NSC ——» e o F
H

DhH s s=ces — o (1)

S ; Lo AICl LT
ot ol T ; .DNH + ‘)— H ) ) 1
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- END SEMESTER EXAMINATION © . ' pe
- THIRD SEMESTER _ " November 2024
Solid State Synthesis (MSCH207d) e A

~[Time: 3 H"ours] ‘ oy

Anstructions: All Questions are compulsory

Qla) Enlist the various méthdds that can
* from solutions. Discuss in detail Bridgma

‘. Q2a) _Des'c_ribejp'o_wder di'ffr_acii'on method in de

+ method for determination of ¢
 reflection was observed: at 31
_ 1.87A_If this is a second ofdc;r
. used. S

CuKa X-rays with A 154.1 pm for the first six diffraction lines
© 19.08°- 2217° 32.26° 38.74° 40.82° 49.00°

[Max. Marks: 50]

. Neat diagrams must be draw

n wherever necessary,
Assume missing data if any. - :

n method of single crystal formatio. -

gf_letic, : diamagn

b) Distinguish between: parama etic, ferromagnetic and anti-

ferromagnetic materials using suitable examples.

tail to determine crystal structure
e than other reported diffraction

rystal stru'étlire. In Bragg’s ‘réﬂection_ of X-ray, a
0° glancing angie with lattice planes of spacing

of lattice. Why is it more convenient to us

b) Sil?er is known to be crystaiiized in 'é'ubic‘form. The Bragg’s angle using

are as follows
i) _Wh‘at is tﬁe-;cyp'e"of cubic 'cryS'tal- formed by silver
ii) What jisvthAe length of a side of the unit cell
iii) " What is the interplanar distance of the planes’ »
o ‘ ' CO2  (5+5=10 marks)

v Pagel

be used for the growth of single crystals

CO1,CO4 (5+5=10 marks)

’r_eﬂectibo‘n. Calculate the wavelength of X-rays



e

©Q3n) Discuss in dctnil the kinetics of phnse transmons in solids. |
b) Deqcnbc vurious lztructuml transformations  in solnds and exp am£

clnmi‘ cnuon
" CO3 (5+5=10ms

{

Q4n) State the dfm.renccq between n- type & p--type dopmg of a. condt;

material? . ; o 7k
t of superconductivi
b) Explain in detail the B(,S heory p ' Tt (5+5 s

a Q5ﬂ) Draw a typlcal B-H curve and describe the dlfferent magnetiz
processes Why Diamagnetic materials have negatwe susceptlblhty?

|

- . b) Write short note on
» ) Mexssner effect
n) Curie Wezss luw e TN U :

) LT cos (5¥5=10m
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"MSBT 101 : Biochemistry
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iiestion 1 is compulsory. Assume

TR

ir any 5 qiiéstion
if.any

Answyer
Cistiitable tissing data;

1. Give su1table explanations for the following answers.:
[20](CO# 1, 3)

a) Describe the monomeric carbohydrate and type of linkage
present in following disaccharides. i (61

i. Sucrose

ii. . Lactose

ili. Maltose

iv. Trehalose .

v. Cellobiose =~ i

vi. Gentiobiose ) ' -

b) Define specific heat capacity and heat of vaponzatlon. What is
the value of water’s specific heat capacity and heat of

vaporization? - [2]
c) Differentiate between heteropolysaccharide and
homopolysaccharide. Support answer with apphcanons and
examples. [2]
d) What is the difference between essential and non- essential
amino acid? : [2]
e) Which amino acid is the metabolic precursor  of niacin,
serotonin? [2]

f) Tyrosine is a metabolic precursor of which harmone in human
body? : [2]




e )
i)

- Briefly describe kreb cycle. Illustrate each step with. suit

A

g) Differentiate between O-linked and N-linked oligosaCChaﬂ[d;i

h) Describe cohesive and adhesive property of water.’ 2]
Describe different types of lipoprotein complexes and movement
of lipid in the body including Exogenous, Endogenous and

reverse transport pathway with diagram.
- [5] CO#3

able

-reaction and illustration.

. Briefly describe the process of photosynthesis with suitable

and ‘dark’ reaction.

examples. Also illustrate about ‘light’ i
i 5] €

- Describe Michaelis-Menton equation of enzyme catalysis.

[5] CO#2

- Briefly describe active and passive transport of biomolecules

across biomembrane. [5]CO#4

Briefly describe different stage‘s of pfotein folding. Also explain

regulation  of  protein  folding at  each  stage.
[5] CO#1
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, rcounsm CODE: MsnTms ~ Cell & Developmental Bislsgy

' Time: 03:00 Hours -

Note All questions. carry equal marks. :
_Assume suntable mlssmg data, if any o : |

Max. Marks: 50

Q 1 Write very short notes on: A f 1'0",AC ‘,

; O
(i) Endo- and exocytosis e ‘ L] [. H
(i) Atomic Force Microscopy

- (iii) Chloroplast structure and functlon
(1v) Nucleus v

Q 2 erte short notes on: - . [10] [CO 2; 3]
(i) (,hromatm orgamzatlon and funct:on , kM
(n) Structure and functlon of endoplasmlc retrculum
Q 3 Descnbe any TWO of the followmg bneﬂy

(1) Use of ﬁ1cus and volvox as model plants

(n) leferentratlon of germ layers

(v) Homeotlc gene eftects in Drosophlla ,

~ [10][CO 4]

Q 4 Explaln any TWO of the followmg BN [1 0][CO 4; 5']
(1) Heterosis and Apomrxrs ' ' ‘

- (ii) Tumor’ suppressor genes and oncogenes
(m) Matmg cell types m yeast

Q 5 Descrlbe in brref
(1) the “cells of the 1mmune system 5
(1v) Sex-deten'nmatxon in Drosophlla e

1101 [CO 5]

R
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Note: Answer all the questions. ,
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November-2024

Q.1 [A] Attemptany TWO ofthe following [4 marks] [CO1] [BTL1,2]
Compare and contrast Watson-Crick and Hoogsteen base pairs.

(@)
Clearly mention the positions of atoms involved in H-bond formation
) (b) How is G-quadruplex formed? What are its various polymorphic

forms? :
(c) Discuss the mechanisms of action of any two chemical mutagens
'(d) Write four points of differences between B-DNA and A-DNA

[B] Give an analysis of any TWO of the following
[4 marks] [CO2] [BTLS5]

(a) Simultaneous action of DNA Pol I on two Okazaki fragments

(b) Cofactor requirement of DNA ligase
(c) ori Cas the site of regulation of replication
(d)‘ Errors during DNA synthesis by DNA polymerase III

Q.2 [A] Attempt any TWO ofthe following [4 marks] [CO1,2] {BTLL,2]
(a) Explain the mechanism of prokaryotic mismatch repair of DNA

_lesion and the role of methylation in the process
(b) Write a note on photoreactivation giving details of enzyme and its

local free radical mechanism
(c) Explain the role of ‘RecA’ or ‘UvrABC excinuclease’ or ‘DNA

glycosylase’ in the repair of DNA damage

h5

P.T.O.




Qs

B]
(a)
)
(©)

(A

et

(a)

®) -

(©)
(d)

(al
(a)

®
[B]

[A]

(a)

T — — - RS R 4

W  wr

Analyze the structure of DN
TWO of the following
Increased processivity and role of ATP
Assembly of catalytically competent Mg?* binding pocket
Proper orientation and positioning of ANTP )

A polymerase 11 with respect to any
(4 marks] (CO2] [BT1.4,5)

Assign explanation(s) for any TWO of the fi ollowing

[4 marks] [CO3) [BT1.4,5]
Phosphorylation of RNA polymerase 11 impacts both transcription and
post-transcriptional processing
Action of LacR is regulated by inducer and presence of lactose
o subunit of bacterial RNA polymerase is specificity factor and
promotes melting
Flap is a topological structure of bacterial RNA polymerase which
aids in prokaryotic transcription termination
Discuss the mechanism of antitermination and attenuation of
transcription, taking example of fp operon. Evaluate the control of
trp operon with respect to Trp levels

Attempt the following
Wirite in brief about the actions of any two of the following enzymes /
RNA in post-transcriptional processing of RNAs - ADAR, RNaseP,
Sen endonuclease, C/D box snoRNA, Guide RNA

Give a descriptive account of editing of apolipoprotein B pre-mRNA
Analyze the roles of various proteins / ribonucleoproteins in
spliceosomal splicing of GU-AG introns from eukaryotic nuclear pre-
mRNA. Also give an elaborate account of the process . :

{4 marks] [CO4] [BTLS]

Attempt the following [4 marks] [CO5] [BTL2,4,5]

Evaluate any one of the following with respect to translation and
expiain its significance in detail . )
(i)  Wobbling between 3 base of codon and 1% base of anticodon
(ii) Interaction between SD sequence and 3> end of 16S IRNA

P.T.O.

[4 marks] [CO3] [BTL1,2,5]

[4 marks] [CO4] [BTL1,2] .

wy

(h)

(1)
(@)

(h)

Fxplain any one of the following .

(i)  Significance of EF-Tu in translation and its recycling

(i) Changing interactions between various types of RNAs on
ribosome during translocation step and acquisition of hybrid
states

Attempt any ONE of the following [4] [CO5) [{BTL1,2}

Giving a descriptive account of the structure of GroEL-ES complex,

explain its mechanism for substrate protein folding

FEnumerate various properties of inteins and explain their splicing
mechanism

*END *
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: [b] What is the prmc1p1e of Raman Spectros
'Spectrum what are Stokes and Anti-Stokes lines? [3][CO 1][BTL1]

| Answer all of the foldeing"cjuestions

[n] Explam how can FRET be used to study mterachons in hve cells

[3][CO 1] [BTL3]
copy?..In Raman

[c] ‘Identify the chromatograp}uc technique. that .involves the

'punﬁczmon of enzymes based on their specificity to a’particular

substrate or: cofactor With the help ofa suitable example explain its

' ',procedure and discuss its advantages e ) [CO 2] [BTL4]

- -Answer all of the followmg questlons .
: [a] Whlle performmg SDS-PAGE what is the purpose of castmc a
: stacklng gel and a separatlng gel? i [2][CO 2] [BTL3]

[b] A protem of 75kDa by size-exclusion chrornatography is run on
a reducmg (thh beta-mercaptoethanol) SDS-PAGE gel showing 2

* bands of¥25kDa and 50kDa. The same sample is run on a non-

reducmg SDS-PAGE gel and shows a single band of about 75kDa.

- What is the most hkely explanatxon for this result? [2][CO 2] [BTL4]

[c] What are two dlffercnt types of densxty gradient centnfugatmn-
techniques’ for separatmg parflcles? Give points - of "differences
between thern S i - [4] [CO 3][BTL2]




; ) T UL
~ 3. Attempt any TWO questions out of the following:
[a]. How can you determine. the relative molecular mass of a particle
using Sedimentation Equilibrium method? [4][CO 3][BTL3]
[b] If ultracentrifuge speed is 62000 rev/min.,‘calculate 2
~(1). the angular velocity (w in radias per second
field, G, at a point equivalent to 5.0 cm from ce
“ (ii)  How many ‘times g’ is this equivalent to?

) and the f:entrifug.al“
ntre of rotation.
[4][CO 3][BTL5)
sle] +- Explain the procedure to validate that competitive binding is the
- -fundamental concept of radioimmunoassay. [4][CO 4][BTL3]
4. - Answer all of the folldwing questivons:
- [a] Briefly explain ‘Townsend .av
$ - 'present the. instrumentation of a

alanche effect and schematically
defeétion of radioactivity,

Geiger Mueller counter for the
o [2][CO 4][BTL2]
“+ [b] Potassium-40 has a half-life of 1.25 billion years. If you start with
8.0.grams of K-40, how many. grams will remain after 2.5 billion -
yearsy it b et . [2[CO 4)[BTLS] -
- e What is th'e:principl_e behind XRD technique? Describe the steps-
. “involved in determination of 3D structure of a protein by X rays.
gty Sy e [4]ICo sj(BTL1]

L2 At‘tembt any TWO of the following questions: i ce
S 'T’.- [a] Describe’ the steps involved in- sblid phasg-. peptide synthesis.
e R o [4(CO S)[BTLY
~[b] Describe in detail how MALDI-TOF can be used in analysis of
. “biomolecules such as DNA and proteins. - - [4][co SI[BTL3]
: -:[‘c]'.:_EJq'JIain How ‘whole-cell entr'aprnenp in three different types of

matrices can be done. [41[CO 5][BTL2]
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: Q l Answer all the followmg questlons
LAY What is cluster analysns? e

; Totalnoufpagpsz e SRR ¥ (o "Roll no.d.........
SR T B First SEMESTER
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END TERM EXAMINATION , Nav-2024 :
MSBT 109 BIOSTSISTICS AND COMPUTER APPLICATIONS

[2]fCO#4][BTL#2‘]

b) Under wlmt condmon is"the normal dlstnbutnon (usually used as ap
approx1manon to the binomial dlstrxbutlon? [2][CO#2] [BTL#4]
' c) What ‘are the data types in PERL? : [2][CO#3][BTL#2] .
d). What is a molecular dynamlcs S1mulat10n7 ~ [2][CO#5][BTL#2] :
iz e) Calculate . ‘the expected frequencies for cells of a- contingency table in .
: o chl-square test of mdependence [2] [CO#S] [BTL#4], ;

: Q 2a) Descrlbe the varlous databases that deal with DNA.and'pi-otein :

' structure. [SI[CO#3][BTL#2]

clmlcal data. » , [5][CO#3][BTL#2]

- Q3a)0utlme the 51gmf cance of force ﬁelds and molecular ener,

mmlmlzatlon in protem structure comparision.. [5] [CO#S] [BTL#4]

: reeognltlon 1rl detall R ' [5][CO#3][BTL#4]-

Q4a) What is the ratlonale behmd homology modellmg Outlme the
i vanous steps mvolved of homology modellmg in the detail.

[5][CO#5]_[_BTL#}4l




R

I

. b) Let x be a continuous rundom varlable that has 'a no

':' H between 85 3 and 142. 6

: . ¢
-~ b) Oul}me the flow chart for X-ray crystallographxc technique with the help £
of an appropriate diagram. [5][CO#4][BTL#3] ‘

techmques for gene ~ expression
Isofa mlcroarray technique. ™
[5](CO#4)[BTL#4)

ov Models (HMMS)? How. a simple prediction
d using a first order Markov Chain ‘model
[5][CO#4][BTL#3]

Q. 5n) Illustrate  the Mlcroarmy
cxpenmcnts Also cxplam the major goa

b) What are Hidden Matk
strategy can be develope
for gene, predlctlon pxoblem?

Q 6a) Explam the dlfferent methods that can- be used to carry out cluster

' analysis. - Enumerate . the advantages and d;sadvantages of Non

Hierarchical cluster analysis methods. (5] [CO#Z](BTL#3]
rmal distribution

with a. mean of 117. 6 and a standard dewatlon of 14. 6 Fmd the

probablhty ‘that x assumes a value, :
I between 77. 9and 98. 34 . S
; [5][CO#2] [BTL#3]

o1 12T RS 47 1TV L4 i i)
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Note ALL: questnons carry equaI marks.,
TP Assumersuitable mlssing data if: any

Q.1 (a) E.Xplam the d1fferent methods for mamtenance and preserva’aon
of l'_ndusmally 1mportant rmcroorgamsms R " [4](co1)
(b). How spemﬁc g;rowth rate of a bacterial cell yanes in non-growth

A ~assocxated product f01mat10n Deﬁne .the term maetlvatlon factor.

i

[3+1—4] [c01 coz]

QR (a) What do you mean by ﬂuldtzatlon veloclty Elaborate the -
'workmg of pneumatic bloreactor with dxagram. ' [1+3—4] [COZ]

~OR

& D1scuss the construct\on of a bloreactor along w1th dxagram [4] [C02]

. [b] CSTR volume 750 L contalns 8g/L glucose as'a feed ﬂowmg W‘[th

- flow rate of 150 L/h. Ivﬁcrobxal system follows Monod model with pm=

04h!,Ks=1.5 gL, Yx/s— 0 5g cell mass/g substrate. Determine cell

produced at steady sta.te cond1t10n e [4] [COZ]

Q 3 (a) Write the prmc1p1e mvolved during Crystallization. Explain the

workmg of draft tube baﬂe crystalhzer : 0 [1+3=4] [CO3]
Or '

stcuss different types of filters used in DSP. How Filtration efficiency

‘and rate of filtration changes during filtration process. [3+1=4]

it (b) Elaborate the different methods of cell disruption. - [4] [CO3]

P
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4. A) Describe the process of risk asessment in determining the

| o T appropriate biosafety level for a given research project, What
factors are considered in this assessment? (5] (CO#5) (BTL4,

T TN

B) Discuss the key differences between biosafety level 1and
biosafety, level 2.' [5] (CO#5) (BTL3)

OR

How do biosafety levels BSL1 to BSL4 differ in terms of
containment and safety measures? [10] (CO#5) (BTL 4.

. 5. A) What are the unique features of Indian Patent Act 19707
) 5 AR [5]1 (CO#4) (BTL

| B) Where are the patent offices located in India?Discuss the role -

~ Indian Patent offices in implementation and enforcement of India
Patent Act 1970. s [5] (CO#4) (BTL
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Note: Answer Live questions. Qucw!lon No. 1 is compulsory.
Assume suitable missing data, if any.

Q 1. Answer all the following questions briefly  [(2x9) CO-1-5]

a. What are homing peptides, write down two homing peptldes and

their application in cancer treatment.
b. Describe what arc molecular beacons, and how it can be used for

biosensing.
c. Explain the workmg prmcnple behmd electrochemical etch stop

method.

d. State the difference between Wet and Dry etching, write down three A

isotropic etchants and mention the reaction mechanism of any one.

e. Discuss ‘about engineering’ of pharmaceutical nanosystem  to
develop next generation ndnosystems for “smart” drug delivery.

f. Describe the two techniques for nanofabrication; along w1th suitable
figures discuss its applications..

g. What is Pharmacokinetics and Phaxmacodynamxcs" describe dose

_ response curve.

h. What are immuno- sensors‘7 Discuss about SPR based immuno-
sensing technology.

i. Briefly explain the mechanism of microwave assisted one-pot

* synthesis of metallic nanostructure in solution.

Q2. Answer all the following-questions A : - (2x4) CO-1]

a. How does the following techniques influence the Photolithography
process :
1. Oxidation
. 2. Soft baking
3. UV exposure
4. Developing Solution -

Ees
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b. What are physiochemicai (ransducers explain with suitable
examples, and bricfly discuss the various immobilization methods
involved in the development of Biosensors.

Q 3. Answer all the following questions [(2x4) CO-2,4]

. What is nanotoxicology? Discuss how does  physiochemical .
properties of nanomaterials influence ROS generation,  Brielly
outline the diseases associated with nanomaterials and explain the
toxicological mechanism involved. o

b. Fabricate a cantilever using bulk micromachining.'and surface

micromachining technique, how does cantilever sensing is applied

in medical and diagnostics.

- Q 4. Answer all the following questions [(2x4) CO- 4]

Bricﬂydescr‘ibe the methods for fabricating microgrooves patterns

using lithography technique.

a.

. Discuss the application of nanomaterial in targeted drug delivery
systém, what are the modification techniques used to enhance the
acceptability of nano-drug. Briefly discuss the role of nanomaterial
in clinical diagnostics and treatment of diseases .

75¢

Q 5. Answer all the following questions 3 [(2x4) CO- 3, 4]
a. Define Biomaterials and along with its classification briefly

describe, what is the significance of cell-surface interactions in the
area of regenerative medicine, discuss the application of )
biomaterials in implants and prosthesis. i

b. Explain the principle of bio-barcode assay. What are its advantages -
and significance in current scenario? i
Q 6. Answer all the following questions [(2x4) CO- 3, 4]

a. Briefly explain bio-reduction mechanism for synthesis of silver
nanoparticle. With schematic illustration explain the bactericidal

. mechanism of silver nanoparticles.

2

D0 O 6 OY G Vv O O v w

b. Describe the crystal structure of Silicon. Discuss the physiczfl'and
chemical properties of silicon 4nd its compounds and why Silicon
is most widely used semiconductor in MEMS, explain.

() 7. Answer all the following questions [(2x4) CO-4,5]
Describe lab-on-a-chip, discuss about its fabrication process and

explain its application in medical diagnostics.

Briefly describe the various techniques involved in vapor based
synthesis of nanomaterial. How can we get 0-D, 1-D, 2-D and 3-D
nanostructures using nanosynthesis methods, explain with suitable

C.

(=%

example.

-END-
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Note: Answer all questions. Assume suitahle missing data, if any.

1. Fillin the blanks ‘ [1x10= 10 marks)(CO#3,4,5) (BTLT)
i. . Ingene silencing, the enzyme _ : cleaves double-stranded
, RNA into small fragments called siRNAs. | ' v
ii. Small interfering RNA (siRNA) works by binding to the
' whlch thcn gundcs the snRNA to the complementary mRNA
for degradatlon ‘ S ra ]
iii. - The enzyme ' is (lflérl used in hybridoma technology to

ensure only fused hybrld cells survive in HAT medium.

iv. " The clottmg factor is ,also known_as anti-hemophilic

factor and is det'lcxent in Hemophilia A.
v.  vaccines use only a specific part of the pathogen, such
" as a protein or sugar, to stimulate an immune response.
Vi, ) ~_are cytokmes that help to activate anuvnral defenses
" by inducing the producuon of antmral protems m cells.

‘lvii. Insulm analogs are modlﬁed forms of insulin that differ from
human insulin in thelr __, which alters their absorption and
activity profile. ’ ' 5

viii. lnsulmanalogs are desxgned to more closely mimic the
body’s natural insulin secretion in response to meals.

ix. Recombinant lS used to promote red blood cell
prolluctnon in patients’ thh anemia, espec:ally in those undergomg

chemotherapy or dialysis.

L0
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2. Write details explanation of the following questions

4. Describe the following questions

3 between streptokinase and urokinase in

The vaccine for ______, developed using recombinant DNA
A. What are the difference

technology, is efiective in preventing liver cancer caused by chronic
terms of their origin and therapeutic applications?
13, What is the role of streptokinase in clot-busting therapy, and how

does it help in the {reatment of myocardial infarction?
[2x5=10] (CO#3, 5)BTL4,5)

infection with this virus.

5, Describe the following questions
ced using recombinant DNA

[2x5=10] (CO#2,3) (WL, 1, 5)
(A). Explain the process of monoclonal antibody production using A. How are insulin analogs produ
hybridoma technology? (5 marks) ' : : technology, and why are they preferred over traditional insulin in
certain cases?
ir role in preventing organ

(B). Compare and contrast reproductive cloning and therapeutic cloning
B. What are immunosupprcssan!s? Explain the

in terms of techniques and outcomes.
rejection in transplant patients.

or
A technology in

(A). Discuss the clinical applications of recombinant DN
the production of therapeutic proteins ?

(B). Discuss the role of cytokines in the tumor microenvironment and

their impact on cancer progression? )
3. Write the details explanation of the following questions
! {2x5=10] (CO#4,5) (BTL 3,4)

A. What is gene silencing? Describe the mechanisms of RNA
interference (RNAI) and its role in gene silencing?
or X
Explain the difference between CRISPR-Cas9-based gene editing
and CRISPR-Cas9-based gene silencing. Provide examples where
each would be used in genetic research. . .

B. Explain the entire process of cloning for human growth hormone y

production, starting from gene isolation to the final protein
expression in bacterial celis.
: o .
What are insulin analogs, and how do t
insulin in terms of their pharmacokinetics?

hey differ from regular
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Q.1  Define oyclic‘group with an example. Show ﬂmt there are d(n) :
~ generators of a group of order n. 3 [5][CO1][BTL2] °

¢ . Q2 Siate and ﬁrOVe Lagrange's theorem, Dis'c'uss whether the converse
- hold true or not. L . : © [S][CO1]BTLA4]

Q3 beﬁne_ a Quoﬁépt group with an example. Show that a subgroup N
is normal in G'iff xN = Nx for all x €EG. [5][CO2][BTL1]

Q4 State and prove second fundamental theorem of group isomorphism.

[S)(CO3](BTLS]

Q.5 Let G be a finite group of order n and p, a prime divisor of n. Then
show that G has an element of order p. [5][CO2](BTLS] -

Q.6 State and prove Sylow's second Theorem. [51[CO1][BTL1] '

Q.7 Define an integral domain with an example. Show that every finite
integral domain s a field. [5][CO2][BTL3]

Q.8 Define Maximal ideal with an example. Let R be a‘commutative ring
with 1. Show that an ideal M is a maximal ideal iff R /M is a field.
- [5][CO2][BTL2)




.9 Define principal ide
R (n/mim,n & Z,nis odd) iz a prin
i ' [5)(CO3)BTLE]

(o L
al dornain witl an example. Show that the ring
cipnl idenl domain.

v

h) ; ' , :
Q.10 _DGﬁnn Fuclidean domnin with an example and show that every ideal
of an Buclidean domain is principal ideal. [5][CO4][BTLB]

he cmbaddiﬁg theorer.
' [5][C03][BTLZ]

Q11 Define embedding, State and prove t
o example. If Ris 2 UFD

ia irreducible.
[5][CO4][BTLS]

Qiz2tr i ; g ol
ﬂ.::ﬁ“c unique factorization domain with 2
Sk Shqw that an element in R is prime iff it
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(1) (a) LetA nnd B be two subsets of thc metric space (X p)- Then show -
that it

(i) A9 jg openA ,
(i) if A C B, then A0 c BY,

U AYNBY = (4 4 py0 and 40 U Bo
(b) Let (X, p) be a

closed subset
diam (F,,)

S (4 u B, (COI)(L2)'
complete metric Space and (F,} be a non-empty
of X, for all n e N such that - F,

n+l C Fn and
- 0. Then show that ﬂ F,, contains exactly one point.
. n=|\ %

| (€02)(12)
(2) (a) Dchnc a: functlon f [0 7r/2] —»‘R_by '
cos’x, ifxeR
. vf('\) - {O,_' " otherwise.

Find the uppcr and lower Riemann inte
Is it Riemann integrable ? (CO4)(L5)
(b) Let a, ¢, b be real numbers with a < c < b And consider any

functxon f: [a, b] — R which is integrable over [a, ) ‘and over
[c, b). Thcn prove that f € R[a, b], and - 3

ff\fﬂff o 'wmma

i(3) (a) Explain the compactncﬂs Prove th

space is closed. (CO2)(L3)
(b) Let B ([q, b)) dcnotc thc set of bounded functions on the interval,

that is, f € B ([a, b]) 1f|(hcrc exists M > 0 such that If()l < M

grals off over [0, /2.

ata compact subset of a'metric




: for El“ X e [a' bJ'. FOI' f, 8 € EB ([Cl, bJ) !
Y e R 3up /() ~ g(x)]. p
A ,\E o, )
" Show that (B ([a, b1

T : .,o) is a metric space, (CO1)(L3)
4) (a) Deﬁnc the product of two metric Spaces (X, oy) and (Y, py) and
~ show thata Sequence ((.x,, y,)) ii

WL w)) in the produc( metric sphce (X >V
with p = Ox+p0oy iy Cauchy if and only if'(x,} and (yn) are Cauchy
,'sequences in X and Y, respectively,

(b) Deﬁne thc co'm_inuity of function in a metric
~ and (¥, p3) be two melric Spaces and f : x

. fis continuous jf and only if f~!(Gy'is op
3y openig Vi v '
(5) Let S [0,1

P)

S Space. Let X. 01
= Y. Then show that
en in X whenever G is

(CO3)(L4)
,and let B,(x) (¢ P) be
] ,there exists no = ng(e) €
‘N show that : :

,f(.l’) -' Bn(*‘), <eg 0<g

X <1 and n > ng, (CO4)(L3)

- (6) (a) Show that every open cover of g sequentialiy compact metric

: e space has a Lebesgue number. . (CO2)(L5)
(b) Define the connectedqess in a metric space

Tic space and ¥ be g Subset of
nected if and only if there exis

VY=AUB;, AXnB=gy 4 thsz,‘ o S
where ;17, BX denote Uié‘clqéure of A or B in (X, py). (CO2)(L2)
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FIRST SEMESTER
END SEMESTER EXAMINATION

Nov. 202:
‘ - _ ' I © . MSMA105, Ordinary Differential Equations ’

Time: 3.0 Hours ‘

Note: Attempt ANY FIVE que

Max. Marks: 50

sume suitable

stions, however Q(1) is compulsory. As
missing data, if any.

1. State and prove the existance and uniqueness theorm for the IVP:

dy
g f(x,5), y(x4) = yy.

. [10 marks] [CO-1,2](L2
2. Solve the initial value problems (IVP):

dx . 2 -50 0
T 0 2 0|X,with X(0)=|1
: =Trdf] 1

‘ T Lo : [10 marks] [CO-3,4][L2,L5

3. Solve the initial value problems (IVP) using matrix method:
vl e dX G018 L | 26t _ 1 ~
== th X(0)= .
el Ol Ll S R et H
[10 marks] [CO-2,5][L3,L5
4. (a) Discuss ordinary énd singular point. for the ODE:
' 2x%(x-5)y" —xy' +(x-5)y=0
‘ | . [3 marks
(b) Solve x%y" + (x*—3x)y' +3y =0 about x =0. | [7 marks

[CO-3][L3,L5




[ it it Al bt b iete e e S

360 ‘
5. (a) Discuss Strum-Liouville problems with properties. ~ [5marks]
(b) Solve Y4 Ay = O’ 5;(()) =0,y(n/2) = 0. , [5 marks]
; : (CO-1,4)(1.3,L4])
6. (a) Define stability and asymptotié stability for an ODE with an ex-
ample. i (5marks]
(b) Analyze qualitatively the first order non-linear ODE:
y'=yP-3y+2

(5 marks)(CO-1,5/(L4,L6]|

H ' v




Total no. of Pages: 03 Roll no...........
| SEMESTER M.Sc.

END TERM EXAMINATION NOV-2024
- COURSE CODIi: MSMA107

COURSE TITLE: Discrete Mathematics

Time: 3 Hours Max. Marks: 50

Note: Attempt any Five questions.
All questions carry equal marks.
Assume suitable missing data, if any.

QI(i) Inalattice L, b < a & d < c then prove that (b + d) < (a+ 9).
- S b (CO1,3) «
(fi) Let L be the set of all divisors of 4 and M be the set of all
divisors of 9. Define a < b in L & M iff a divides b. Draw the
Hasse diagram of L x M. * (COl,Z“a)

-A Q2(i) Find the Disjunctive normal form of :
@ (2 +x2) - () (raxz +x3) . w1 (CO23)

(ii) Prove that any complemented distributive lattice is a Boolean
~ algebra. - ‘. ' . (CO3)

Q3(i)Prove that a connected graph is Eulerian iff all of its vertices are
of even degree. T : (CO4)

H ] .
(ii) Suppose G is a graph with 12 edges. If G has 6 vertices each of
degree 3 and the rest have degree less than 3, what is the
" minimum number of vertices G can have? - (CO4)

9L




74

State/% a b
: . = o M o
Q4(i) Apply Dijkshtra’s algorithm, find the shortest path from a to z " P P
for the graph below: 2
: T2 q3 a1
Uk UE] o
s q3 qs
qs s s
Ts qs Qs
a7 s Uk
Explain each step in the construction. Also draw the transition
table. (CO3)
. (CO4). - :
. : : (i) Let G = ({5, 4}, {0.1,2},P,S),where S - 0542, § - 012,
Q4(ii) Find the chromatic polynomial P(G, A) of the graph given below o 24— A2, 1A - 11. Show that L(G) = {0"1"2":n 2 1}
) by describing each step. ) (CO4) ) g
] . Q6(i) Solve the following recurrence relation using generating
. function
Qnyz —28p41+an = 2", @9 =2,0, =1
(COoY)
G _: (ii) Re-write the following arguments using predicates and
quantifiers and check the validity
(a) All humans are good
Shyam is a human
Therefore, Shyam is good
) ; = (b) All intelligent persons are engineers
Q5(i) Construct a minimum state automaton equivalent to the finite

John is not an engineer

automaton whose transition table is given below: Therefore, John is not intelligent

(CO2)
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Total no. of Pages:

FIRST SEMESTER
END TERM EXAMINATION Nov -2024

'COURSE CODE: MSMA 109
COURSE TITLE: MATHEMATICAL STATISTICS

Time: 03:00 Hours
@ote: Assume suitable missing data, if any,

Q.1 (i) An um contains 2 white balls and 3 blac
-~ drawn one by one and they laid aside without notje; i 8 Thss
one. more ball is drawn. Find the probability  that it is .White

ic - | [4][CO1] [L2,L5]

how jinU‘ch 1110116){ ¢an he expect from the game in the long run,
: - o , [4][CO1] [L2,L5]
Q.2§{i) The distriblltiOﬁ»ffLiﬁctioﬂ ofa fandoin variable X is: '
: 2 A ‘;:»F:('x).:cx?, O<x <8 iy, 2

gl =LY >3

A , | x<0
If P(X = 3) = Otheri find the constant C and the probability density
function. [4][CO2] [L4,L5]

 the six will be’-uni"q'_ﬁ members. Vil [4][CO2] [L2,L.3]

Q.3 (i) Find the mean and éfgnglard_deviation of Binomial distribution. u
Mg S R T g i 28 - [4][CO3] [L1,L5]
(ii) The probability that a pen manufactured by a conipany_will be defective is
: % . If 12 such pené 'a‘;e 1ﬁanufactured, find the probability that at least two
~will be defective, Lon [4][CO3] [L3,L5]
: : OR
If the mean of the binomial distribution is 3 and the variance is %, find the

probability of obtaining at most 3 successes. [4][CO3] [L3,L5]




——.

g e R
Q4 mendd. a course
coﬁduséidséifealcéntrﬁl limit theorem. The number of B 100. The institute
decided that ifﬂ] msm}ltc is a poisson random variable with 'mean i . TR,
intwo Sepeﬂlrat‘ gL ‘1‘U1}l'b¢r enrolling is 120 or more, the institute V.Vl T'Ll‘ i
the students i © Section; whereas if fewer than 120 students enrol it will tea

ute would make

two sections, [4][COA4] [L1 ,L3]

that the number .
dard normal
Cco4] [L2,L5]

ho enroll in

N a single section. Find the probability that the instit
(Use central limit theorem).

%?lé“:d‘;nby{ase.d coin is tossed 400 times. Find the probability
ey Will Tie between 190 and 210. [Given area under stan
3 > enclosed between z= 0 and z = 1.05 is 0.3531].  [4][
40 CThe fean fa : R ‘ ter than
; 60, Fird ﬂO, a normal distribution is 50 and 5% of the values are grea o
: o # 1e standard deviation of the distribution. [Given area under
: standard normal curve enclosed between z =0 and z = 1.64 is 0.45]
. [41[CO4] [L2,Ls) |

9-5 (1) The foreman of ABC mihing company has ‘:éstimat'ed" the average quantity of

lron- are extracted to be 36.8 tonnes per. shift and the samp
deviation to be 2.8 tonnes per shift. Construct a 90% confidence interval
- around 'this estimate supposing the quantity of iron ore. is normally
- distributed: [Given P(|7>2.353)=0.10]. " ; © [4][COs5] [LALS]
(i) The mean breaking strength of the cables supplied by a manufacturer is
. 1800 with a standard deviation 100. By a néw technique in the manufacturing
.« process, itis claimed that the breaking strength of the cables have increased.

In order to test this claim, a sample of 50 cables is tested. It is' found that the

| me‘a_n breaking strength is 1850. Can we support the claim at 0.01 level of
significance?[Given that P(Z >233)=0.0117  [5][CO5][L2.L5]
Following data fepresents the total mileages obtained by the vehicles of the

same type run-on three different gas fuels -

[Gas1 [220 [251 |226 |246 | 260
[Gas2 ~ | 244 | 235 |232 . |242 |225
[Gasa  |252_ 272|250 - | 238 | 256

At a = 0.05, test the hypothesis that the average mileage obtained is not

affected by the type of the gas used. (Give;i F120.05=3.88) [5][COS][L2,L5]

T e A h 3Gy I o e 41 45
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THIRD SEMESTER

AR MSr Mafhemntirs

. BND TERM EXAMINATION
T i November 2024 s

Course Code~ MSl\IA201

Time:-3 00 Honrs

. {Note: Al.l.empt I\NY FIVD questlonu All quesl.nons car
.. | Assume suitable missing data, if any.

(1) State TRUE or FALSE. Justify your answer,

(n) (‘ [a b] is a normed: spare equipped with'the nnrm '

C M g o

Course Tltle' Functlonal Analyms
Mn'< Marks: 50
arry equnl marks.

-

i

(h) [j'[O l] is & Hllhert spnre- |f and only lfp

(2) [COI][BTL2]
V3 Visa

"“", (r) If V is_ AN mﬁmte dlmensmnal normed spaceA and T
: [2] [COS][BTL2]

(,ompm.t linear opela.tor then 0 € o(T):
(d) Every Hxlbort. space ronl.ams an orl.honormal hasis. °
: [2] [COS][BTL2]
(e) [‘or a buectxve contmuous lmear operator T V = W (V,W bein
- Banach spaces), T need not be an _isomorphism.- (2] [CO4][BTL2]

(2) (a) Prove that if the dual space V'’ of a normed spat.e V is s&.parable,
5 t.hen V lt.selfls sepa.rable. A i

[5] [CO2][BTLJ]
(b) vae t:har B(V W) is a Banach spare xf W is A Banach space.

: Bt (5] [CO1](BTL3]

3) (a) Lel. é be a sublmmr fllncuonal on a real veclor space V. Further,

let ¥ be a linear functional wh:éh is defined on'a subspace W of V

satxsfymg Y(v) < @(v) for every v € W. Show that 1 has a linear
chensnon 1[! from W to V. satxs[ymg 1/:(1:) < ¢('r) for every v € V.

. . 181 [CO2|(BTL4]

(b) Show that the dual space of s (" where -+ =-=1."

) (s][coz)[n"rr,nl
: (4) (a) St&u’: :md prove the closesd gmph‘theorem: , [5) [CO4][BTL3]

(é] [coﬂ[mfé) i
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inear functionals on a

bounded li
1 Of ous emg a bounded

b Sh that
(b) Show that a sequence {d’k}k— t, the lunit b

Banach space V is weak® convergen
linear functional on V, if and only if (;) the sefhuer:_ce {||¢kﬂ}k—1 is
bounded, (ii) the sequence diu(v is Cauchy for every v in a
e T ¥ (e (5] [CO3](BTLS]
(5) () Let V.and W be two Banach spaces and {Tijiz1 be 2 sequence
o - of bounded -linear ‘operators_between V and W, and D 2 dense
o . subset of V. Suppose that (i) there exists T(v) = limioos Thlv)
i for all v € D, and (ii) {Tk(v)}kﬂ is bounded for ‘gll v € V. Then
: : TDaW deﬁned by T(v) = limeae Tk(u) extends tp & bounded
lmear operator T -V — W such that: ot it

TN < fim inf Tl

2 l5][CO3] (BTL4]

- 3 £ _A(b) Lcl. T bc a bounded lmea.r operabor oh a complex Banach spuce.
L, - Show that the spectral radms (T) of Tis
rn(T) = Jlim APNTE2 EtERE
: © -] [cOs] [BTLS
(6) (a.) Let t.he operatorT t’ - fzvbe deﬁned by < i ] : i ;
5 5 : T(Ix,zz,..-.zk.-n)—(o PP E S B .

i =t : i Show that T'is Immr and bounded. Find the nd_]mnl. opomtor T.
’ _ : : 5] [CO4][BTL4
: WE . (b Lct. V [ =
5 ) etk ) Piore l:;l: :t normgd spgce and T: V SV compnct. lmear operator.

(i) the sct E of eigenvalues of T is countablc.

(i) A =0is the only possible point of arcumulat.xon of E.
(5] [COS][BTLd]

“LEND-: i 7 4 5
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End Term Examination
II Semester (M.Sc.), Nov-Dec 2024
& Operations Research (MSMA-203)

Max Marks: 50 Time: 3 Hours
Note: All questions carry equal marks. Assume suitable missing data, if any.

Q 1. Consider the following LPP problem &nd its optimal tableau:

Max 2T+ 13— 73
subject to - : :
Ty +222+73< 8- -
—T)+23—273< 4

T1,%2,73 > 0

¥ y@ &) &) 46
.m=8]1 2 1 1 0
zy=12] 0 3 -1 1 1
16 0 3 3 2 0
Attemnpt Any 2 parts :

(a) Find the new optimal solution if the coefficient of ¢, in the objective
function is changed to +1 and Determine the new optimal solution
if the coefficient of z; in the objective furction is changed from 1
to 6. - -

(b) Analyze the impact on the optimal solution if a new constraint,
T2 + z3 = 3, is added. .

(c) Update the table if b is changed to (10,4)7 in the original linear
programming problem (LPP). What can you infer from this sdjustment?

[CO1][BTL2,4,5]
Q 2. Attempt Any 2 parts .
(2) A workshop hes six machines, A, B, C, D, E and F. Two jobs have
to be-processed through each of these machines. The processing
time on each machine and technological sequence of jobs is given

below. .

Jobl: A9C—3D—+B—E~F,
Job2: A—}C—+B—)D—)»F-—>E.

i

Time in hours on machine

A B CDEF
Job1 20 30 10 10 25 15
Job2 10 15 30 10 20 15

In which order should the jobs be done on each of the machines t.o
minimize the total time required to process the jobs? Also find the
minimum elapsed time.

(b) A machine operator has to perform three operations: turning,
threading, and knurling on a number of differeat jobs. The time
required to perform these operations (in minutes) for each job is
known. Determine the order in which the jobs should be processed
in order to minimize the total time required to turn out all the

. jobs. Also, find the idle times for the three operations.

Job [ Time for Time for Time for
turning threading knurling
(minutes) (minutes) (minutes)
1 (3 - 8 13 7
2 |12 . 6 14 T
3 [5 4 9 B
4 (2 6 12
5 |9 3 8 . R A
6 |11 1 13 . 3

(c) Use Gomory’s cutting plane method to solve the following mixed
integer LPP and explain graphically. :

Max z=2T1+ 1 2
subject to :
: T1+72 <5
6z +2z, <21
Z,22 20
T) integer.

[CO2,CO3|[BTL1,2,3,4,6]

Q 3. There are seven activities in a-proje'ct and the time estimates are shown
in the table (time in weeks to, tr, tp):
The logical order of activities are: .
1. Activities A and -B start at the beginning of the project.
2. When A is completed, C and D start.
3. E can start when B and D are finished.

2




THSSSOLLBOBLLILLLLOGOSSIIITE

Activities | to |t | tp )

A 26|10
B 46|12
c |23

D 2046
5 3|6 |0
r 6(10]14
G 1|35

4. F can start when B, C and D are completed and is the final activity.
5. G can start when F is finished and is the final activity of the projeét.

(a) What is the expected time of the duration of the project?
(b) What is the probability that project will be completed in 22 weeks?

e
é [C02,C04][BTLL,3]
™M Q4. (a)‘ Use the concept of dominance to solve the game.
Al /B [T[IHIIIV
I 3121470
o (34|24
- IIn 4121410
g BE, 2 . v 0]4| 0| 8

(b) Formulate the given game in the pay off matrix as-linear programming
problem for both the players A and B. Also discuss the dual concept: -
~ : f

(CO1,C02|[BTL2,4,6]

Q5. Arrival rate of telephone cells at a telephone booth is according th) Pgisson
. distribution, with an average time of 9 minutes between consecutive -
" arrivals. The length of telephone call is exponentially distributed with
a man of 3 minutes. Find: :
Attempt Any 2 parts:

i~

(a) Determine the probability that a person erriving at the booth will
have to wait. Also, Find the average queue length that forme from
time to time.

(b) The telephone company will install a second booth when conveniences
that an arrival would expect to have to wait at least four minutes
for the phone. Find the increase in flow of arrivals, which will
justify a second booth. Also, Find the fraction of a day that the
phone will be in use.’ .

(c) What is the probability that an arrival will have to wait for more
than 10 minutes before the phone is free? ;
‘What is the probability that they will have to wait for more than
10 minutes before the phone is available and the call is also complete?

[CO4,CO5|(BTL35,6)
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3" SEMESTER : M’Sc (Mnth)
“END SPMESTER EXAMINATION (Nov-Dec 2024)
MSMA 211 Number Theory
Time: 3: 00 Hours - Max, Mnr]u' 50
‘Note: All questions are compulsory Assume suitable missing datal‘fl
nny. .

Ql.n) Dlscuss intcgelsx andy satlsfymg ged(56, 72) 56x + 72y,
5] [CO1|[BTL2]

b) Let N be a positive integex;,, then formulate the rulé to check when
the number V- is divisible by ]..'l. ' [5] [CO2]1 BTLG].
_ . OR ;
- : Qolve lhe tol]owmg system of congruences'
: : 5x +3y =1(mod7),
3x+2y = 4(mod7).
) - [5) [C02][ BTL3]

Q2 a) 1f m and n are relatlvely pnme posmve mtegers then lllustrate

that M7 + 7% =1 (mod mn) slcoaBTLY]

b) Verify thatt(n)=t(a+ 1)=1én+2) =0 (n +3) holds'for
n=3655 and 4503. -[S][CO3][BTL2|

Q3. 2) Show that for n>2, @(n) is an even number. [5][CO3)[BTL3|

b) Using a table of indices for a primitive root of 13, solve the

‘congruence: 4x° =7(mod13) . .
[Hint: .2 is a primitive root.] [5][C04HBTL3]

Page1of2
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[ Q4 8) 1fa bhas oxder k mod n; then conclude that

TS = a’ (mod n) zjf = j(modk).
' [5][CO4]BTL:

b) For an.odd prlme 2 {lhen summarize that the congruence

Py 4xP+x+l= O(mOdp) has exactly p —

and they are the integers 2, 3,...,P°

incongruent solutions,
[5]|CO4]IBTL

Qs. a) If a is a quadratic residue of an odd prime p, then show tha

isa qlllldr&tlc residue or non—resxdue of p accerdingly if’
- p=1(mod4) or p=3(mod4). [5][CO5][BTL

: : : OR :
o ay Ao : pr and ¢ are odd prunes sntlsfymg =.q + 4a forsome a
- establish that (a/p) = (a/q) and, in partxcu]ar (6/37) = (6/1.
\ : _[5)[CO5][BTL

b) Use Gauss lemma to discuss the Legendre symbol (1 23)___
’ [5][CO5]{BTL2]

-'END -

Page 2,02
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N g T et '3"' SEMESTER ’

; ; : _ ' M.Se.
' END TERM EXAMINATION  Nov-2024
COURSE CODE: MSMA 213

COURSE TITLE: D/I;lflleiriatiCﬂl Modeling and Simulation Time: 93:99
R e S Moax. Marks: 40 .

S ‘va_Jte ': All questions carty equal marks, i ,
 Assume suitable missing data, if any, Lo —]

" only some of those who recover; others ‘recover’ to b
carrici-s, who can still cause infeé.tions. Thu: :zgé;t?gféosmg(l:;r;ia”ﬁgt
* infected by either infectious individuals, Kt), or carriers é(t) A ciy D7
can infect others at a reduced rate compared to infectious individuals byt
" showsno symptoms. . N o, e U

Q.1 Develop a model for an infectious disease where there is immuﬁi.t;/ t;dr

(a) Give a suitable compartment diagram for this model. .

«(b)- Assume- there 'is a fixed proportion’ q of those recovering from the

e infection _pgpome carriers. Assume transmission rates B for normai

" infectives and P: for carriers and assume that individuals remain
infective for a mean fime y~'. Give equations for the number of

.susceptibles, S_(t),.the number of infectious, Kt), the number of carriers

C(t) and the numbér of recovered who are immune, R(t). ,

* (c) Give at ledst one example-of an infectious disease that could be modelled
' by the.equation you have developed. ' :

E {CO1,21BTL 23]

' : .Q.Z Discuss ﬂ;.e_-_stability of the following systém' with the help of phase
: - portrait. : - : ' : ° ;

i=x+y




o

ﬁ..»h»a:ll.'x.’::di‘i},_l_:]f,_‘d!x:ll"h In i .
it ~'JmIJ %M?&ﬁ%/" ,}%Q ?’? "’,, m ‘1.. .wl_( 1?’,{’@17 i )%? 5 )?]” f

e ,47, il
(st b

= 4x = 23’ i 3) ;

; = (2,—

mltml .condition ((xo yo) [7][CO_,][BTL3 o
eding ofrabbnts is hap emng starting with one pair of
each pair of rabbnts produces one pair of
is adult and will start

the of‘fsprmg
f the rabbit

e,rm behaviour O
] [7][COZJ][BTL3]

Lmiasmg 4

subject to the

Q.3 Consider that bre
rabbits. © Ewvery month;,
offspring. After one month
reproductlon. Descnbe the long t

' popuiatlon .
Q 4 Use Routh Hurwitz criterion the dlscuss th

&5 +s +253+252+s—+ 1.
tabihty ofthe fO”O’WmU model

e 'stablllty,of
{7]{CO2,4,5][BTL2,3,5]

Q5 Use L)_/a-puno-v function to prove the s
§ ‘ | = x+5mx 0 - [7][CO:)45][BTL4]'
S Q 6 Ca{cuiate the critical. pomts of the oonstant l-{:sr;rves‘nnor model

L kS
~ Discuss the behav:our of the mode! at these points, Examine if

?furcatqon exists at any of these points. If yes, .discuss the type. of
ifurcation which exist. F maHy-sketch the bi ﬁxcatxon dlagram of fixed

pomt s A % '
& s [7}[002453[31*1,43]

o E ok ok ok ok ok ok ok

Ve
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Il SEMESTER

M.Sc. (Mathematics)

END TERM EXAMINATION Nou.2024

COURSE CODE: MSMA219 - COURSE TITLE: Database
' " Management System

Time: 03:00 Hours Max. Marks: 40

Note CAIL: questlons carry equal- marks
: Assume suitable missing data, |f any

k4

: Q.l Define attribute in an ER diagram. Discuss the mechanism of
attrlbutc mhcntance and aggrcgatlon with the help of an example.
' e [5][C02][BTLI]

Q.2 Using the given relationél schemas: [1+2+2][C02][BTL3]
' Employees (EmplD, Name, ManagerID, DeptID Saiary)
Departments (DeptID, DeptName) R
- Bookings (BookingID, UserID, StartDate, EndDate)
Users (UserID, UserNamc) ‘
Sales (SalesID, Region, ProductID, SalcsAmount)
Products (ProductID, ProductName, Price)

LL T

'Write an SQL quéry for the following:
ji. Count how many users as totalusers have made at least one

booking. )
~ii. Find all users who have no bookings.
iii. Find all products where the total sales exceed $5,000.

Q.3 . Explain the Armstrong axnoms Also provide suitable ex'unple to
describe each. _ : i [S][CO1][BTL2]
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Q.4 Consider the given schema: [14242]]CO2]BT 1.3]

Suppliers (sid, sname, address)

Parts (pid, pname, color)

Catalog (sid, pid, cost)

Determine the relational algebraic quety for the following:

i Find the sids of supplicrs who supply some red or green part.

ji. Find the pids of parts supplicd by at least two different suppliers.
iii. Find the Supplier ids of the supplicrs who supply a red part that

costs less than 100 dollars and a green part that costs less than 100
dollars. :

r the relation R (A, B, C, D, E, F, G, H), with all the attributes
= {CH—'G, A—BC, B—CFH, E—A,
[2+3][CO3][BTL3]

Considel
contain atomic values. £
F—EG} is a set of functional dependencies.

w

Q.

a) Determine all the candidate keys of R.
b) Examine and explain the highest normal form of R.

OR

For the relational schema R (A, B, C), determine the canonical cover

for the given set of functiqnal dependencies, FD: {A—BC, B—AC,
C—AB}. [5][CO3][BTL3]

Analyze the number of collisions and resolve them using quadratic
probing after inserting the keys 10, 22, 31, 44, 50, 55, 77 into a hash

table of size 9 using the division method hash function.
[5][CO4][BTL4]

Q6

OR

Consider a hash table of size m=9. The division method hash
function is used and all the collisions are resolved by chaining. The
following keys are inserted in the order: 5, 28, 19, 15, ‘20, 33,.]2, 17,

10. Assess and state what are the maximum, minimum and average
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collisions in hashing.

[5][CO4|[BTL5]

Define conflict serializable schedule? Evaluate and explain whether

the given schedules are conflict serializable or not:

[5][CO5][BTL2]

ii. Schedule S2:

i. Schedule S/:
T1 T2 T3 T4 T1 T2 | T3 | T4
R() R(A)
W(x) R(4)
W) R(A)
W) R(A)
R() W(B)
R(x) w(B)
RO) W(B)
W(B)

scadeless, and/or -

Q.8 Assess whether each given schedule is strict, ca:
) [5][COS)[BTLS)

recoverable: A
S1: r1(X); wl(X); r2(X); r3(Y); w3(Y); ¢3; r2(Y); w2(Y); c2; cl;

. 82: r1(X); r2(X); r2(Y); w2(Y); ¢2; r1(Y); wl(X); cl;

S3: r1(X); r2(X); w2(X); rl1(Y); wi(Y); c1; r3(Y); w3(Y); ¢35 c2;
S4: r1(X); wl(X); r2(X); w2(Y); 13(Y); w3{Z); ¢3; wl(Y); cl; c2;
S5: r1(X); r2(X); r1(Y); wi(X); 13(Y); w3(Y); ¢3; w2(X); ¢2; cl;
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[ﬁote: Answer any five questions. Assume suitable missing data, if any.

Q.1 (a) Evaluate the following using convolution theorem.
-1 1
L (————(S,HJ(SZW)) [4M] [COL, LI]

(b) Solve LXyn2x=sin(nt+a), ifx@0) =1 x©0)=0

dr?
using Laplace transform. [6M] [COIl, L3]

" Q.2 (2) Using Parseval's identity, prove that
oo dt _ n
b ((a2+t2)(b2+t2) ~ 2ab(a+b)

(b) Classify the following integral equations as Fredholm or
Volterra and further classify its kind, linear or non-lincar,
- homogeneous or non-homogenous.
() u(x) =x +, (x — t)’u(t)dt,
()u'@) =1+ fo e 2tu(t)dt

[SM] [CO1, L1]

[5M][CO2, L4]

Q.3 (a) Covert the following integral equation into boundary value
problem. .
: <t<
u(x) = x2 + [} k(x tyu(t)dt, where k(x,t) = [66;' (;;tt;’;

[SM]* [CO2, L2]

(b) Find the eigen values and eigen functions of the integral
equation using direct computation method

u(x) = A ;" sin(x —t) u(t)dt. [5M] [CO3, LS]

(P.T.0)

Sz
Q.4 (a) Covert the following initial value problem into Volterra
Integral equation.
Y =2y +y=x y(©0)=1y(0)=0y"(0=1
[sM][CO2, L2]
(b) Solve the following integral equation by finding resolvent
Kemnel
u(x) =f(x)+ /1]01 e*~fu&)dé
Q.5 (a) Using Hilbert -Schmidt theorem to solve the integral equation
u(x) = A, k(x,tyu(tydt = x,
t, 0<x<t
where k(x,t) = [x, t<x<1
" (b) Solveu(x) =1- f:(x = t)u(t)dt using successive
[5M] [COs, L5]

[5M] [CO3, L3]

{5M] [CO4, L3]

approximation method.

" Q6 (a) Construct Green's functior for the boundary value problem

y'(x) +uPy(x) =0, ¥(0)=0,y(1)=0. [4M][CO4, L4]

: (b) Convert Volterra integral equations of first kind to second kind
and solve the resulting integral using Laplace transform

‘e* — cosx = [} e*tu(tydt. [6M] [COS, L8]

Q.7(é) Find the Fourier cosine transform of

x, 0<x<1
f(x)={2—-x 1<x<2

0, x>2

- (b) Use the direct computation method to solve the integral

[#m] [COL, L1]

Equation

u(x) = 2x + % =2 [Fxtu(t)de. [6M] [CO3, L4}

********_**#
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structions: Attempt any 5 questions. : ’

esl.

hues2.

orbitals?
- C) Which of the orbitais,lp’, 2s, 2p, 3f are not possible? Give reasons. ,
D) Write short note on Aufbau Principle. ®)[co2]
. A) Calculate the enthalpy of formahon AH{ of MgF, from the following data
Sublimation Energy of Mg(s) ' . = 146.4 kJ/mol .
Dissociation Energy of F, " = 158.9kJ/mol
~ Ionization Enthalpy of Mg(g) to Mg?*(g) = 2184.0 kJ/mol
- Electron gain enthalpy of F(g).to F(g) = —334.7 KJ/mol

Explain the following
A) Why is 1s orbital sphencally symmemcal?

'B) Why is the shape of d;2 different from that of d,2-,27

C) What is a nodal point? : »
D) Orthogonality of wave function. 3 : . (8) [CO1]

A) Why is it more difficult to remove the 4s valence electron from Copper than to

remove the 4s valence electron from Potassium.

B) What are the possible values of quantum numbers for electron-in’4f and 4d ;

" Lattice energy of MgF; (Us) = ~2922.5 kJ/mol
B) What is Lattice energy? Write Bom-Lande equatxon for calculating lattice
3 energy. ) . : (3) [CO3]
8 Explam the followmg

A) The ionization of Mg to Mg2* reqmre three times as much energy as Mg to Mg*.
B) Lithium salts are slightly covalent while sodium salts are ionic.

C) AlF; is a high melting solid while AICl; is a low melting solid. ;o
D) F is more electronegative and has less electron affinity than Cl. (8) [CO3]

S S —
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- Ques5. A) Draw MO energy level diagram of CO. Write MO configuration for Oz and N

B) Discuss_the geometry and shape of the following molecules/ions on the bas
VSEPR theory. R

XcOy, CIFy, I, SO~ ® ¢

Ques6 A) Differentiate between

i) Bonding and Anti-bonding molecular orbitals.
i) Sigma and pie bonds -

B) i) Using LCO method, draw the shapes of molecular otbitals formed by
combination of p-p atomic orbitals, both axial as well as sideways.
ii). Despite the same hybridization, explain why H,0 is angular whereas N.
pyramidal ®IC
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Instructions: Attempt any 5 questions. 5 SRl i
Q1 a) Draw the Fische-r projection for all the possible stcrcoisorhcrq of butane'-'2,3-dioi.: S.‘tatc.thc
correlation among these stereoisomers? Comment on the optical activity of thes'e‘isomcrs. :
b) Comment on the stereochemistry of the products formed when.cis ‘and trans 1somcrs of

but-2-ene reacts with bromine solution. ) : N C N

Q2 a) State limitations of Wurtz reaction. How Corey-House synthesis overcomes these

limitations? Explain with suitable example.

b) How will you chem:cally dlstmguxsh betwéen l-butync and 2-butync7 hi (4,4:),.'3

Q3 Complete the following reaction with product(s) including stcrcochcmxstxy thrcvcr

apphcablc ) _ 24
i) HCc#.ccm L . RRIE ’ y: S3E n
W= Liq. NH,
i Dil. ag. KMnO,
1
Cold
o
"iii) HyC——C——CcH=—CcH, HC
CH,
CH, ' ) % o

oy/cel, : N
V) H,C—CT—=CH—CH, .

Zn/H,0




)Al cncs are more‘ rz_;nchve thnn alkynes towards clectrophilic nddition reactions,
mmlam Why pCTOXIdc effect it obsérved i in cheo pf RciionprHn.
b) Carry out thc fol)ow:ng conversmnb‘
1) Ethane ‘to nebuumc

@

SH,
I H

. Y "y,
Hooc” . oM

>N

dq\_i'n'ttl_lc:cdhférhrhaﬁdns ofn:butanc and discuss their stability order. (CHO)]

scus> thc mcchamsm of hydroborahon of propene.
b) vae stcp\msc synthcsns of acetylene usntng 1,2-

dichloroethane. ) e 4,4)

te s'hort notcs on any two of the follo

[ .
wing (include mechanism):

i L (49
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[Time: 3H] [Max. Marks: 40]

structions: Attempt any § questions. :

+#) Define activity coefficient. Derive Nerst equation for measuring EMF of 2 Danicll cell in terms of activity.

g P +
b) Calculate the EMF of a zinc-silver cell at 30°C when activity of Zn?* jons is 0.5, the activity of Ag
ions is 10. Standard rednction potentials at 30°C are: " ;

® Ag‘, Ag clectrode = + 0,799 volt
- (i) Zn*, Zn electrode = -0.76 volt . ,
(R =8.314 joule/degree/mol, F= 96500 conlombs) 44

« &) Write the anodic, cathodic half-cell reactions, overall reaction and Nerst equation for the cell:
 Fe|Fe || cr | cL| Pt
b) The EMF of the standard Weston cell with the cell reaction: -
Cd (H) + HE:SO04 + 8/3 H;0 « CASO4 . 8/3 H20
Is 1.0185V at 25°C. Calculate AG®, AS® and AH®. ‘ “4.4

i. 2) Explain the mechanism of enzyme catalysed reactions with the derivation of Michaclis Menten equation. -

b) Explain the working of a Ea_talyst with the help of the diagram.. -~ © .. . BN C 7))

{. 2) Derive an expression for the rate constant of second order reaction involving one reactant only.

b) What are promoters and inhibitors, discuss with the help of examples. ] 4,4)

5. 2) Define temperature coefficient. Discuss the effect of temperature on the rate of the reaction.

b) Write Arrhenius equation sliowing the effect of temperature on the reaction rate. .How does it help in the -
calculation of activation energy of a reaction (graphical method)? v 4,4)

6. 2) Order and molecularity of the reaction may not be same. Explain  ~ -

b) ‘The half-life period of a substance is 50 minutes at a certain concentration. When the concentration is
reduced to one half of the initial concentration, the half-life period is 25 minutes. Calculate the order of
the reaction. ' ; (4,4)




Q7. Write short notes on any two (explain with example):

\A) Reference electrode

b) Concentration Cells

©) Reversible and Itreversible cells
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Note: Question no. 10 is compulsory. Attempt any 9 Questions in total.
Assume suitable missing data, if any

Q1. a) Differentiate between ionic and covalent bond with suitable
. [2 Marks] [CO1]

examples
b) What is polarizing power and polanzabrhty? How is it related to the
[3 Marks] [CO1]

.covalency?
Q2 a) Explain heterolytic and homolytic-fission with suitable examples.
i [2 Marks] [CO2]

b) The stabxhty order for carbocanons is 3°>2°>1° while it is reverse for
[3 Marks] [CO2]

carbanions. Explain. )
Q3. Explain the structure of PCls on the basis of VSEPR and VBT _
[5 Marks] [CO1]"

theory.

-Q4. Methane, Ammonia and Water molecule, a]l contains a total of four
electron pair around the central metal atom but their shape is different.
. [5 Marks] [CO1]

_Explain.

Q5. Explain hydroboratxon oxidation reaction with mechanism.
" [5 Marks] [CO2]

Q6. Differentiate between Sn! and Sn? reaction with suitable example.
[5 Marks][CO3]

Q7. Write short note on Wurtz reaction and Wurtz Fi lmg reaction.
' [5 Marks][CO4]

Q8. Explain following with suitable ekamplqs: - [5 Marks][CO3]




B e

2) Hofmann's rule and Zaitsev rule,
b) Markovnikov's and Anti-markovnikov® s rule,

Q9: Explain whether the given comfaounds are aromatic or not.
' & (5 Mnrks][COS]

V0 W00, G,
i) 3 i), &\ e iit) L\‘l‘\ |v) V)
Q10. Give the structnres of A-J. [10 Marks][CO5)

Y i it ol (oY1 T TS SN AN A

i) A0 4 4M) —_PSOC B

ii: o i) NH,NH,

A Ron s
V) ol Cl‘z + 2H,0 — __Pi150°C D

vy Me Me m-CPBA, CH,Cl,
d—( —LIPBA, CH,.Cly

H H <) HY
vi)> H  pn CHCI;, NaOH, H,0
= 3 ¢
PH W -
vii) Hoiy By Et,0

Me D H,0, ¢

Vi) o~ omBr '
/\ + 2HBr H

ix)- Me :—Me ; H,, Lindlar Catalyst 10

Na, NH;

X . Me—=ZpMe
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Mathematical Physics___ I
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Q1 Solve ((e+1)y' y =X (x+1)? [SI[CO2[BTL2]

Q. 2. Gwen the spaCe curve x=t, y—12 z—2t3/3 .Find Curvature and torsion.
. [5][CO2] [BTLZ]

Q.3. Find the Xoh;me; of the parallvelo_pip'ed shown using vecfor analysis

—

\3\/ S ¥»  [5][CO3]{(BTLA]
3 601& o 1Y Ty oo " ey 3’
Q 4 A RCL circuit connected in series has R—lO ohms,C=0.01 °
3 farad, L =0.5 henry, and an applied voltage E=12 volts. Assummg,no
) initial current and no initial charge at t=0 when the voltage is first

-~ supplied,find the subsequent current in the system.
- [6] [CO3][BTL3]

A

Q5. Solve: 'y"¥5y'=(x-1)_sinx + (x+1)cosx - [5][CO2][BTL2]
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Q.6 Find the laplace transform - of : : [6][CO2][B s
(@) sin(3x/x) (b) o f*sinh2t dt

Q7 Fmd the inverse laplace txansform of [s/(SZ+32)2]
B , 5] [COZ][BTL2]

Q.8 Solve by the method of laplace transform the equation:
YY" -y'-2y =0, Given y(O)W’(O)—
O ' [6CoBTL2]

Q.9 Find ¥(0.3) ,5(0)=0 using Euler s method Wlth h=0.1
 for the « equation y'=e*

OF = taai s * B i) [COZ][BTL2]

A 10 kg mass is attached to a spnng having a spring constant of 140
N/m.The mass is stated in motion from the equilibrium position with
an initial velocity of 1m/s in the upward d1rect1on and with an applied

external force F(t)= 5sint . Find the subsequent motion of mass if the
force due to air resistance is -90x N .
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FIRST SEMESTER : Integ. B.Sc.-M.Sc. [IMSPH-103]
END SEMESTER EXAMINATION - (December-2024)
INTRODUCTION TO MECHANICS (IMSPH 103)

.Time: 3:00 Hours Max. Marks: 50

Note: Attempt all five questions,

| This Paper has 2 sections

Attempt any three questlons from section A and two from section B.
Assume sultable mlsslng data, If any.”

Write rele}va}ntAa.nswers within the time frémg provided for the exam.

'.. A o ' SegglonA

il

lb[a] Discuss about the non-inertial frame of reference. Suppose two frame of reference S and

S’ have common origin O and axis of S’ is rotating about inertial frame S. If a particle is

2 changing its position in frame S’ and observed from S then find the expression for the
fictitious force on the pamcle (5M) [CO: 1, 2]

1[b] A bullet, of 10 g, is f'red honzontally with a velocity 100 m/s at 60°N colatitute. (a)
‘eastwards, (b) northwards Calculate the magnitude of the Conohs acceleration due to

rotation of earth. e . (5M) [CO: 2)
2[a] Describe Mlchelson-Morley expenment in detail thh figure mcludmg its aim and
explain the physical significance of the negative results. ‘ (5M) [CO: 5]

= ~ 2[b] Start with Lorentz transformation equations and deducé the mathematical expression for
the law of addition of velocities. Show that in no case can the resultant velocity of an
object be greater than speed of light. : © (5M) [CO: 5]

3'[aJ Explain isotropic and anisotropic materials: Also find the iriter:relatibnship among K a,
B where K denotes bulk modulus and a and f are thc linear and lateral strains per unit
. stress respectively. il (5M) [CO: 3]

3[b] Describe the Poiseuille’s’ me:hod for measuring the coeﬂ"cxent of viscosity of a liquid
with corrected version. - R .00 (5M) [CO: 5)

. 4. Write short notes of the following: ‘ 5 DN (5x2M) [CO: 1,5]
*(a) Turbulent flow . .
(b) Viscosity.
(c) Galilc&_m Invariance and

(d) Massless particle.

(e) Length contraction

N R AR RO AN s dnemn e -

R

e

R

ST S



———

= : p i
i Soction B o 3 i)

tential for outside, inside and on the surfacc of a
ns for gravitational poter gy e bbs

S[a) Dcrwe expressio

Spherical shell, Use the proper diagram to c\pli\‘“~

S[b] A smooth straight tunnel is bored through the cnnh and a small particle is allowed to
move in it from n position of rest. Find the periodic time of one vibration. Given: G =

6.67 % g BS UANS Bhd the Bicad density of earth = 5.6 gm/ce. (2.5M) [CO: 2)

"5[e) The radius of earth is 6.637x10% m, its mean density 5.57 x 10" kg™ and gravitational

constant 6.66x 1 (<N Nm?kg2 Calculate the earth’s surface. potential. (2.5M) [CO:2,3)

6la) Name (only) the conservation laws, What do you understand by central forces, describe

Wwith 2 examples. (3.5My[CO: 1,3)

G[b] Deseribe Kepler's 1aws of planetary motion, Discuss using diagrams and equations (if
any). (4M)[CO0:1,2)

6le] Is gravitation foree a fundamental and central force of nature? Define its maximum range,

UPto where it can operate. Support your statement, if gravitational force is a central force. .

{2.5M) [CO: 5]

— END OF QUESTION PAPER

e )
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L ‘Note: Attempt any five questions. Symbols have thelr usual meamng Assume suitablg missmg data, if any.

Q1l(a) The diagonalsofa parallelogram are given by vectors (31 +j+ 2k) and (i — 3j + 4k). Find the area
of the parallelogram [3] [CO:2]
(b) What should be the orientation between unit vectors A and B such that their sum has unit
magnitude ? [2] [CO:5]
“(c¢) Find a unit normal to the surface x° y +2xz = 4 at point (2, -2, 3) [3] [CO 3]

Q2 (a) State Gauss's Law in Electrostatics. Find the electric field flux for spherlcal Gaussian surfaces -
around a positive and a negative point charge enclosed inside the sphere. Draw an appropriate .
figure to illustrate the above and show the direction of the electric flux lines. [5] [CO:5]

(b) A large plane charge sheet having surface charge density 6=2.0x10"%Cm ?lies in the X—y
plane. Find the flux of the electric field through a circular area of radius 1 cm lying completely in
‘the region where x, v, z are all positive and with its normal making an angle of 60° with-the z-
axis. [3] [CO:3]

Q3 (a) Find the electric potential energy and the work done with appropriate figures for two point
charges q and go along a (i) straight line and (ii) an arbitrary path from charge q. What would be

the effect on the potential energy if the two point charges have the same sign or the opposite
signs ? [3.5] [CO: 5]

(b) What is the role of a dlelectrnc matenal placed in between the plates of a pamllel plate
capacitor? [1.5] [CO:2]

(c) Derive the Re’lation between polarization vector (P), displacement (D) and electric field (E) for a
dielectric placed in an external ﬁeld Eo, between the plates of a charged capacitor. Write down
the expression for Gauss’s law in dielectrics. [3] [CO:5]

Q4 (a) Using Biot Savart’s law, find the magnetic field due to current in a long, straight wire. Draw an
appropriate figure for the same. [3] [CO:5] . )

(b) A Figure below shows two long, straight wires carrying electric currents in opposite directions.
The separation between the wires is 5. 0 cm. Find the magnetic field at a point P midway
between the wires. [3] 'S [CO:3]

(c) What are the properties of Dia-, Para- and Ferromagnetic substances? [2] [CO:2]
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minimize it?
QS (a) What causes the mechanism of electromagnetic dampin

(1.5] [CO:2) ‘
(b) Write down the Maxwell’s equaﬁom and state its significant implications (3]

d from 5.0 A
(c) An average induced emf of 0.20 V appears in a coll ‘when the current in iftilsdzhc::iie : Sthe c01|
in one direction to 5.0 A in the opposite direction in 0.20 s. Find the self-in
[1.5] [cO:3)

g & what is the method to

[cO:5]

‘ ' : i ce between
(d) State main differences between a conduction and a displacement current OR differen
self & mutual induction. [2] [CO:Z]

; e
Q6 (a) State Faraday’s Law of electromagnetic induction and Maxwell’s counterpart to Faraday s law. [3]
[CO:5) . . - E

(b) State Lenz’s law. Define the term motional emf OR magnetic vector potential. [3] [cO:5]

(c) Calculate the energy stored in an inductor of inductance 50 mH when a current of 2.0 A is passed
through it. [2] [cO:2]

Q7 (a) State Ampere’s law and derive its expression. Compare it with Ampere-Maxwell law: [4] [CO:5]

(b) A solenoid S1 is placed inside another solenoid S, as shown in figure below. The radii of the inner
and the outer solenoids are r; and r, respectively and the numbers of turns per unit length are n;

and n, respectively. Consider a length | of each solenond Calculate the mutual lnductance
between them [4] [CO:3]
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e: Queshon no.7is compulsorv. '_ ‘ttempt 4 other questmns from, Q1~ qs."
aning. Assume. suitable missing data;ifany.. - TR %

S o? a uniform/non-uniform circular motion of a particle, show in a figure
al accelerahon in terms of velocity and what is the.

Q1(a) Inview of the dynarmic
ps the object in a circular motion. [3] [CO 3]

the components of the radial and tangenti
‘name and durectlon of the force. Wthh kee
~ (b) What are the differences between centnpetal and centrlfugal force'? Write down their formula’s.

[2] [CO:2] i e
s, what is the limit to the maximum value of friction for a safe turn?

(c)' For circular turning on road
‘What is the tendency to be overturned by a cyclist if he turns around a curve at 15 mlles/hour :

“and if he doubles the speed'? [3][cO:5] -

é

f

_f_‘:

é:
z
=

‘Q2(a) Show the work-energy theorern deris'ra'tipn'bR‘ dc\érivéﬁ'on’ of conservation of momentum_. [2.5]

[CO 5]
(b) Fmd the velocity of a bullet of mass 5 gms Wthh is ﬁred from a plstol of mass 1 5 kg. The recoil

velocity of the pistol is 1.5 ms™. [2:5] [CO:2]

(c) Derive a Torque and Angular Momentum relanonshlp [3] [CO :5]

Q3(a): What are the condltlons for a body to be in static equilibrium? State the differences between

translational and rotatlonal equilibrium [3. 5] [CO 3]
i-circular wire OR a straight rod. [3]

(b) Derive the expression of the Centre of Mass of a uniform semi

[CO:5]
(c) Four part\cles AB,C&D havmg masses m, 2m, 3m and 4m respectively are placed in order at

the corners of a square of side a. Locate the centre of mass. [1. 5] [CO: 2]

Q 4(a) State two postulates of special relativity. [2.5] [CO:3]
(b) Explain the Law of Simultaneity OR Time Dilation [2.5] [CO:5]




- 5y

() A spaceship is moving away from the Earth with a velocity of 0.5c and fires a rock
Velocity with relative to space Is 0.5c (I) away from the earth; (i) towards the eart
velocity of the rocket as observed from the earth in two cases. [3] [CO:3]

et whose
h. Calculate the

Q 5(a) Explain the functioning of a Compound Microscope with an approprlate figure and derive its net
Magniﬁcanon [51] [CO:5)

(b) Calculate the Magnification of an object placed 6.20 mm from a Compound Microscope that has
6 mm-focal length objective and a 50 mm-focal length eyepiece. The objective and eyepiece are

Separated by 23.0 cm. [3] [CO:3]

Qs |
(a) How does a compound pendulum differs from a slmple pendulum? [3.5] [CO:5]

b
(b) Determine the time period of the system of mass m attached with spring of mass m; (m, << m)

and spring constant k. [2.5] [CO 2]

o ML I
et g
ﬁ <

(c) Derive the relativistic kinetic energy of any pérticl_e of mass m. tZ] [cO:5]

Q 7A(a) Derive the equahons of motion of a Damped Harmomc Oscullator and' discuss over-damped,
critically damped and under-damped cases [5] rCO 5] X

(b) An oscillator has a time period of 3 seconds. Its amplitude decreases by 5% each cycle. (a) By
how much does its energy decrease i in each cycle? (b) F|nd the time constant and (c) Find the Q-

factor. [3] [CO:5]
: 'OR
Q 7B(a) Denve the equations of motion of a forced Oscillator. and discuss its Amphtude Resonance factor
under low-, hlgh and resonance frequency cases [5] [CO:5] i A

.

(b) The position of a particle moving along x-axis is determined by the equation
d®x/dt? + 2 dx/dt + 8x = 16 Cos (2t)

(i) What is the natural frequency of the vibrator ?
What is the frequency of the driving force? [3] [CO:3,3]

(ii)
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r ~ Note: Answer all questions. Assume suitable missing data, if any. J

1. Write Short note.on following (any 6) = [2.5x6=15 marks]
: ) i © (CO#1,2,3,4(BTL 1,2)

a. Stem cells.
b.  Bonecells.
c. Microtubules
d.  Smooth endoplasmic reticulum .\/\

oe. Sedimentation A
f. Promoter of Gene e
g. Biqfue]s ;

. h. Viruses’

2.'Answer any two of the follow>ing.‘ [2x5= 10 niark.{-] :
(CO#4,5) - : d (BTL 5, 6)

a. Calculate the superhelical density of a closed circular DNA
with length 4500 bp. The linking number is 385. You have @

to calculate again the superhelical density if linking number

(Lk) is 450. Based on the superhelical density, comment on



I

i

supercoiling of DNA and evaliate whether the DNA s a, Why in stem cell therapy, pluripotent cells are used as
positively or negatively supercoiled. compared to monopotent or differentiated cells. Also comment
Or ' on iPSC (induced pluripotent stem cells).
A close circular B-DNA had 1200 bp. Calculate its relaxed . : b. Explain the use of loading dye in horizontal‘and vertical
linking number, The linking number is 111. Calculate electrophoresis along with their composition. You should write
change in linking number alohg with superhelical density. function of each component separately and how these two dyes
Comment whether DNA is in relaxed form or supercoiled are different from each other.
based on change in linking number. ) = : i c. Differentiate between ion exchange and affinity
b. You are assigned to separate a mixture coﬁtaining four ‘ chromatography using suitable examples of matrix and what are
Q components. The compounds with their concentration in . normally used mobile and stationary-phase in these two.
I solid phase as 10, 18, 24, 30 and their concentration in liquid : :
1% phase as 2,6, 8, 5 is observed. Calculate the Kd (distribution R . )
coefficient). Align all the compounds based on their affinity . 4. Write the details explanation of the following question
and justify how you have come to this conclusion. g [1x5=5] i {CO#1,2) (BTL 4, 5)
Or ’ . R
A pla:)td iontz;lmng h5 carotenm:s ¥:S. decided t'o ge; Why milk is liquid in nature, while curd is semi-solid in nature.
sep?rfx.e‘ :i? on .c r;mat;)fraph Y. 1he c(;)ncgntranon 0 Explain how this process is employed in industrial biotechnology
analyie in stationary and mo lieip ase are 10, 20, 30, 40, 80 along with the microbes used.” -
and 3, 6, 7, 8, 9 respectively. Calculate Kd of ~all ) . : d
components. Comment on their affinity by comparison - : or
along with this explain, does by varying concentration of : ' ) .
statifn;r.v and mobri)le a‘q . ffcc{o Ir(y d cgan be observed. - ; What is Ramachandran plot and how change in topology of amino
' » any it E i : acid has led to changes in its orientation. Explain with advantages
: and disadvantages.
3. Answer the following {any 2)
: [2x5=10] (CO#2, 5)(BTL2,3) S. Discuss in brief (any 5)
: : i [2x5=10] (CO#1, 2, 3, 4,5) (BTL 4, 5)
@Z o . a. Packaging of DNA

b. Flocculation and Floatation

'
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Note: Answer any 8 questions, Each Question is of 5 marks. I

1. Derive : ’ : e X inactivation kinetics.
he gqgatlon for = bacterial , I TC0

2. What are the different types of pure culture techniques? Explain eat;h
technique with a flowchart. o £ ; ‘ Sy

3. Explain the functional anafomy of a bacteﬁal cell with a d[iéga;]’-
4. Derive the . mathematical ~ expression ~ for bacterial  growth.
: : . : [CO-3]

* 5. What is microbial nutrition and growth? Define the term ‘growth yield.”

: : [CO-4]
of the oral cavity, including associated

7. Expiain the normal microflora 1
diseases and precautions. s [CO-5]

6. Explain i’iboty};ing and ribosomal RNA sequencing with a ﬂpwbhart.

8. Define taxonomy. Explain th

e nomenclature system and the importance of
Bergey’s Manual. ' ' : '

[CO-4]

9. Explain the normal microflora of the gastrointestinal tract, along with
associated diseases. ‘ [CO-5]

10. Daniel wants to degrade e-waste, heavy metals, plastics, and oil. Help him
~ design a protocol starting from sample collection and isolation to the
identification of microorganisms. Also, explain the term used for the
removal of pollutants using living organisms. [CO-1]

[CO-3] .
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itable missing
Note : Answer Any 5 questions. Question 1 is compulsory. Assume sufta
data, if any, . :

—

X . ; 3 2.,3,4 5
I. Give suitable explanations for the following answers.: '[Z?J(Ctoefnl, )
Briefly describe atom and essential elements of biological system?
. Define metabolism, Briefly explain with example.
- What do you mean by polarity of water? S ‘e
- Briefly describe specific heat capacity and heat of vaporization. Wha
water’s specific heat capacity and heat of vaporization. it g
. What are the parameters on which strength of hydrophobic mtergctxvon
depends? : e o
i f. What do You mean by pH? Define buffer and its blqloglca! 1mpor.t§m .'th
8. Differentiate between essential and non- essential amino acids wi

example. b .
h. What do you mean by bioenergetics. What are the laws of Bioenergetics.

i. Differentiate between Standard Gibbs free energy and Absolute Gibbs free

energy. _ - :
. J- Differentiate between Aerobic and Anaerobic glycolysis.

c. o ol

[¢]

2. Describe Electron transport chain and oxidative photophosphorylation with
explanation of each and every step. ' [5]1CO#3

W

. Briefly describe kreb cycle. lllustrate each step with suitable reaction and

illustration. ) . : [5] CO#4
4. Briefly describe the process of Gluconeogenesis with suitable examples.
i [5] CO#4.
5. Describe properties of water. [5] CO#1
6. Briefly describe active and passive transport of biomolecules across
biomembrane. - ‘
7. Briefly describe lipid digestion, absorption and transport. Also describe

regulation of fatty acid metabolism. . [5] CO#s
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NOTE: Attempt any five questions from the following.

1.a) The Law of Demand states that, all else being equal, when the price
of a good riscs, the quantity demanded for that good falls,-and vice
versa. Explain this law in detail. What are the main assumptions
underlying this law? _ (CO2)(5)

b) A firm is selling a product at $30 per unit. It lowers the price to
© $28 per unit, and as result, the quantity demanded increases from 100
units to 120 units, Calculate the price elasticity of demanded (PED)
-and determine whether total revenue will increase or decrease due to

the price change. i A
(CO2)(5)

2.a) What is the difference between budget line and indifference curve?
How do they work together to determine the consumer’s

equilibrium? . i S (CO3)(5)

bj A consumer consumes 1, 2, 3; 4, and 5 units ofa product. The total
utility (TU) derived from consuming these units is given as follows:

Units of goods Total utility

] _ 10

2 18 .

3 - 124
4 e e, 28 : 3

5 30 ,
Calculate the marginal utility (MU) for each unit consumed and explain
" the concept of  _diminishing marginal utility.

(CO3)(5)

MAX. MARKS: 50

Lhs
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kY a) Define substitution effect, Explains the difference between
Hicks and Slutsky  effect in the context of pricc‘chnngc.

(CO3)(5)

b) A consumer consumes two goods: Good X and Good Y. The
consumer’s income s $100. Initially, the price of Good X s $10
and the price of Good Y is §5. After a price change, the price of
Good X falls to $8, while the price bf Good Y remains unchanged,
The consumer’s optimal consumption bundle before the price
change is 5 units of Good X and 10 units of Good Y., Calculate the
total expenditure on both goods before and after the price change:

(COo3)(5)

4. a) Consider a firm that produces £00ds using two inputs: labor
(L) and capital (K). The production function of the firm is given
by: .

Q=f(L,K)

~
et
'-"} Where Q is the output produced, L is the amount of labor, and K is the

amount of capijtal employed in production. Explain the concept of

returns to scale and distinguish between increasing, constant, and
decreasing returns to scale with reasons. (CO4)(5)

b) A firm uses labor to produce output. The following table shows the
amount of labor (L) employed and the corresponding total output (TP)
prodiced by the firm. :

Calculate the Average Product (AP), and Marginal Product (MP). for
each level. (CO4)(5)

=]

5. Define s'cnrcily and explain why it is considered the fundamental
problem in economics. How does scarcity lead 1o the concept of choice
in economic decision-making?

(CO1)(5)

‘ b) Two countries, Country X and Country Y, produce two goods:
Electronics and Textiles, The following table shows how much of each
good they can produce with one unit of resources

Electronics (unit  per | Textiles (unit  per
resource) resource

i) Determine which country has the absolute advantage in the
production of Electronics and Textiles.

ii) Calculate the opportunity cost of producing one unit of Electronics

and one unit of Textiles for each country. Using this information,

determine which’ country has the comparative advantage in each good.
(COI1)(5)

6. Explain the concept of market equilibrium in the context of a closed
economy (without trade) and an open economy (with trade). How qoes
the equilibrium price and quantity of a good differ in both scenarios?
Use a simple supply and demand framework to explain the effects of
opening an economy to international trade. (CO2)(5)

b) A consumer is deciding how much of Good X (z.apples) and (?xood X
" (bananas) to consume. The total utility (TU) derived from different
“combinations of apples and bananas is given in the table below:

[Apple (Good X) [ Banana (Good Y) | Total utility
(2 ' [4 30
3 [l4 40
- S —

] i d the Marginal
Calculate the Marginal Utility of Apples (MU_X) an |
Utility of Bananas (MU_Y). Also Calculate the Marginal Rate of

Substitution (MRS) when the consumer is consuming 3 apples and 4
bananas. {CO3)(5)
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| Note: Attempt any five questions.

Assume suitable missing data, if any. | :

Q.l (a) State and prove Absorption  law for the sets A and B.
- [s][ceorn]r2]. ' ﬂ | S
() Is the relation R on the set of integers Z, defined by “a is related
tobiffa + b is even’, an equivalence relation?-Justify your answer.
[S][CO1[L3] : Py w |
Q.2 (a) What is a differentiable function. If the cost of producing x units
of a commodity is given by the formula C(x) =p + gx?, find C'(x),

the marginal cost. [5][CO2][L3]
(b) Test -the cOnvergence of the series 1'122 + 2;2 + 3;2 +
[5][CO2][L4] I : R . L
Q.3 (a) What do you mean by the limit of a fuh¢tibn; Compute -the-
following: ' ' o T -
' . . x%-16 LU dle s B : :
Hmems 3 moyg .- > . @ L[SICO2]IL3]

(b) E_xamihc the concavity/convexity of the producti__on function

,' Y(K)=AK® (A>0,a>0) ‘

defined for all K = 0. : | | [5][CO3][L4]

Q.4 a).Consider the function f-defined for all x by flx) =e* 1 —x.

Show that f is convex and find its ‘minimum point.
[51[CO3][L4] _ - ;

(b) The total cost of producing Q units of a commodity is

. C(Q) =2Q%+10Q + 32 (Q > 0).



S — . R o

20 + 10 + 32/Q,

U6 Find the valuc of Q which minimizes c()/Q =
[5][CO3][LA4]

FH- the average cost.

Q.5 (a) Usc Cramer’s rule to find the solution of the system of equations
X+2y—z==5 2x—y+z=06 x—7—3z=-=3. [5][CO4][L3]

(b) Discuss the definiteness of the matrix

2 -1 0 ' ‘
(-—1 3 —~1>. [5][CO4][LA4]
\ o -1 2
Q. 6 (a) Find the characteristic polynomial of the matrix
6 -1 5
<4- 1 2). [S]I[CO4][L3]
3 0 1 |

(b) Measured in milligrams per litre, the concentration of a drug in
the bloodstream t hours after injection is given by the formula

2 t
c(t) =5, t=0

Find the time of maximum concentration. . [51[CO5][L4]

RS N

i N

N Y

Y i =N
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. “empt an ax. b
any, Y Five questions, All are of equal marks. Assume missing data, If
1.

a) Calcul

distributiags :hbiﬁtrst four moments for the following frequency
ut mean and comment upon tk f

frequency distribution, R

X -

y,4-3_-2-101'234

b)Sh3457127543

. ow that the Karl Pearson’s coefficient of correlation is

Independent of the change of origin and scale.

2. a) From the following data compute price index number for the
year 2024 taking 2023 as the base year using simple aggregative

method:

Commodity Prices in 2023 Prices in 2024
A 1 5

B 2 14

C 3 3

D 4 ) 2

State the limitations of the above method.
b) Define Index numbers and compute Laspeyre’s, Paache’s and

Fisher’s index numbers for the following data. .
Commodity Base year Current year
Qty Price Qty Price
A 12 10 15 12
B 15 7 ) 20 5
C 24 5 20 9
D 5 16 5 4

3. a) The probability that machine A will be performing a usual -
function in 5 years’ time is 1/4, while the probability that machine

B will still be operating usefully at the end of the same period is
1/3. Find the probability in the following cases that in 5 years'time:

[5+5]
[CO.1,CO2
]

[5+5]

[co3)f-

[5+5]
[CO4]

ddoggegevyy~~" "

Both machines will be performing a usual function.

Neither will be operating.
(1i) Only machine B will be operating.
' (iv) . Atleastone of the machines will be operating )
b) A lot of 100 semiconductor chips contains 20 that are defective.
Two chips are selected at random, without replacement, from the

lot.

{
(i)

i) What is the probability that the first one selected is

defective? i
i) What is the probability that both are defective
iii). What is the probability that the second one selected is
defective given that the first one was defective.
4. a)State and prove Bayes theorem.
"' b) There are two identical urns containing respectively 4 white, 3
red balls and 3 white, 7 red balls. An urn is chosen at random and
" a ball is drawn from it. Find the probability that the ball drawn is
white. If the ball drawn is white, what is the probability that it is
~ from the first urn? .
5. a) Verify that the function p(x) defined by

2 (1\" =012
p@={3\a) T
iE . -0, otherwise
is a probability mass function of a discrete random variable X.
Find P(X<2). ~ L
b) A random variable X has the density function
i = <x<
- B T _0 <x=z1
e .1 ’
fx)= 7 1<x<2

1 b
E(3—-x), 2<x<3

vFind the expectation and variance of X.

6. a)lfthemeanofa binomial distribution is 3 and the variance is 3/2.

Find the probability of obtaining 3 successes.

b) Define uniform distribution of a continuous random variable.

Find its mean and variance. -

[5+5]
{co.4]

[5+5]
[CO.5]

+hs

{5+5
- [CO.5)
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[ Note: Answer any five questions, Assume sultnblc missing data, if any.

QI@)If y ==emcos™x, findy, (0) by Lclbmtz s theorem

m 22 and hence find I4. . [5M] [CO4,L3]

Q.2 (a) Trace the curve x® + y? = 3axy. [5M] [CO3, L4]
(b) Find thc area included between the cardioids r = a(l + cosf)

and » = a(1 — cos6). o

. : [5M] [C02 L5]
Q.3.(a) Expand tan (— + x) in ascending powers of x and hence, find

the value of tan45°30’ to four places of decimals. .
: [5M] [CO2, L2]
(b) If py and p, be the radii of curvature at extremities of two
conjugate diameters of an clllpse, prove that

(p2/3 +p2/3)(ab)2/3 =a?+ b2

: . [5M] [CO3, L6]
Q 4 (a) Find all asymptotes of the curve y 2(x? — a?) = x?(x? — 4a?).

: [5M][C03, L1]

(b) Iff (x) = {x sm( ) x#0 . Discuss the continuity and
0, x=0
differentiability of f(x) atx = 0. [5M] [CO1, L4] -

"(P.T.0.)

5 M] [col, Ll] ,
"(b) Find the reduction formuln for Iy = fo ¢~* sln™ x dx , where

T3

]
i
i



‘}Sw- | - 59

Q-5 (@) Find the wholc Inngth of lhe hypocyclold x =acos?t, y=

b stn?e, . [5M] [CO5, L5]
() Find the rcduclion formula for [ tan" x dx and hence cvnlunte 5 3
far " nS x d, ' (5M] [co4 L6

Q-6 (n) Find the volume of the solid génerated by the rcvolutlon of the’
curve x2y = o2 (a — ») about its nsymptote.
[SM] [COs5, L3]
() Find the surface of the solid generated by the revolution of the
1emmscate r? = azcoszo about the initial line. '
5M] [cos L3]

o e ok ok o o ok ok e
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Note: Answer any five questions.
- All questions carry equal marks.
Assume suitable missing data, if any

Q1. (i) If the stralght lines whose dlrectlon cosines are glven by
al+bm+cn=0, fmn+gnl+hlm=0 are parallel then show that

- (i1) Find the equations of the three planes through the »pomts (3,1 1),
(1,-2,3) parallel to the co-ordmate axes. | [5] [COZ]

| Q2. (1) Fmd the i image of the pomt (-3,8 4) in the plane 6x—3y— 2z+1=0.

[5] [CO3]

(11) Prove that the straight . lmes ,
-x=1 y+1 z+10 x-—4 y+3 z+1

=2 -3 8 ’ 1 —4 7

- Q3.(1) A plane passing through a fixed point (a, b c) cuts the axes in A,

B, C. Show that the locus of the centre of the sphere OABC is-

x y z
(ii) Find the equatlon of the sphere for which the circle -
x*+y?+2z° +7y—'77+7 =0, ’7x+3y+4z 8 isa great circle.

R

S5
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one of the relations yaf +\/E:t\/— oistrue. ~~ [5]1[CO1] - |

- mtersect and find the plane through them.: ‘Also find their pomt |
of intersection. = - ‘ _ | [5]1[CO3]

8, 2,.5-3, _ 8] [co4] B

[5] [CO4]




ey

| ¢ ints
Q4. (i) Find the equation of the sphere which passes through the point
1,0,0), (0,1,0), (0,0,1) and which touches the plane
(1,0,0), ( ) ( (5] [CO4]
[5] [CO3]

2x+2y-z=15,
_z—=3 x+3 y+7_ z-6
— *" 3 —9

(ii) Find the shortest distance between the straight lines
—4

x-3 y-8
: -3 1
and the equation of the line of shortest distance.

Q5. (i) Find the equation of the cone whose vertex is at (1,2,3) and the
guiding curve is the circle x> +3* +z>=9, x+ y+z=1. [5] [CO5]
(ii) Find the equation of the straight lines in which the plane
2x+y—z=0 cuts the cone 4x>—3? +3z*=0. Find also the angle
- [5] [CO3]
Q6. (i) Show that the equation to the plane containing the straight line
c

between tﬁem. _
=1, x=0 and parailel to the straight line ;x-—i =L y=01is
be the shortest distance between the lines
‘ [5] [CO3]

c
~-2-Z+1=0 andif2d
c
1 1 I 1
> = ')+ 1+ 5 .
d* a* b ¢’
[5][CO2]

- oa
(ii) Determine if the origin lies inside the acute or the obtuse angle

then show that
formed by the two planes x—2y+3z-5=0 and 2x—y—-z+3=0.
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IMSMA 105 (Abstract Algebra I).

Time: 03:00 Hours S w o Max. Marks :50 -
Note :All. Questions are compulsory. Assume suitable missing data, |
" any. :
Q.1 (a) Compute a~ba given a=(134),and b= (2354) in So. !5] [cO1]
-(b) By using mathematical induction principle prove that [5]' [cO1)-
~ 2.7™ 4+ 3.5" — 5 is divisible by 24, for all neN. :
' Q2 (a) Findthe values ofy and u so that the equations [5] [CO2]
2x+3y+5z=9, 7x+3y—2z=8,
2x+3y+vyz=u
- have (i) no solution, (ii) a unique solution, and (iii) an
infinite number of Solutions. - . e 3 |
[5] [CO2]

m . ’5 3 .1 : B

y 'I'f-A"='(2 -1 2'), then prove that i
4 1 3/ o o

AR = 7A% - 54 + 131 = 0,and hence find A7". - -

Q.3 (a) 1f (ab)™ = a™b™ holds for 3 consecutlve mteger value [S] [CO3]
of n. Show that G is abehan
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(V) Show that the set G = (f1, for far for o fs), where ' (5] [cO2]
L =x fO=1-x =1 o=

() =2, fex) = VxeR~(0])

Is a group w.rt. ‘composite of functions’, Is it
commutative or not?

Q4 (a) IfH and K are two subgroups of a group G, then H U K [5] [CO4])
Is a subgroup of G if and only.if either H © K or K c
H. - L
OR

Show. that every cyclic group is abelian. Show by an [5] [CO4]
example that the converse may not be true..

(b) Prove that every subgroup ofah abelian group is : [5][Cco4)
abelian. " ' ‘
Q.5(a) Let Rbea ring. Prove that a? — b2 = (a + b) (@a—b) [5][cO5]
’ - ifand only if R'is a commutative ring, foralla, b € R.

OR

Every’ idealofaring R is a s'ubring of R, but the [5] [COS)
converse need not be trie.

(b) Show that the ring Z,, of integers modulo p is a field if [5][CO5]
and only if p is prime. ' ;

£ I v v 42 L% £y w2 Er B ar an

K

N, 9,

5
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- Qa3 (a) Check the convergence and the
divergence of the integrals

. o dx 2 Jx
() fT&F.a>0 (i) fli—idx.

(b) Define Gamma function I'(c) and find the value of
3 ("‘) '  COu4s, Laas

Q4 (a) Define the beta function (1, n) and show
that (m,n) = I'(M)T(M)\I'(m + n)

" (b) Find the'interval of cbnvergence of the power series

xn
Zm=1n '
n=1 "7 : .CO1,4,5, L3,a,5

Q5. (a) Show that the sequenée < fo>,where

- fa(x) =x" forallxinR, :
_f(x)=0, - forallxinR

converges uniformly to f-'on [0, k] fork<1.-

(b) Change the order of'lntegranon and hence evaluate

fo fz T xy dydx. . ' : ' CO145 Lasss - -

xz
- Q6. (a) Evaluate by using spherical polar co-ordinates

j;)afo\/a’-—xz fo\/_az—xz-yz dzdydsx.

- * . 2
(b) Find the vo_lume of the ellipsoid 2—2 + :—2 +,j—z =1

CO1.45,L356

“using double integration. -
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| MATHEMATICS-1 o
Time : 3 hrs Max. Marks: 50
Attempt any 5 questions. All questions carry
equal marks. Assume any missing data.

Q1. (a) Define the continuity of a function at
a point c in R and use the definition to show

that the function f(x) = x forallxinRis
continuous atcinR. ' -

(b) Find the maximum-and minimum distance
of the pomt (3, 4, 12) from the sphere x*+ y%+
z2=1. ° ‘ CO1,2, L1
Q2. (a) Find'the curvature at. the pomt (3a\2
3a\2) of the folium x3+ y? =3axy.

(b) Trace the curve X3 +y?>=3axy.  CO0j23,l123




