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

. g g

Attempt five questions in all.

A .. ‘ QuestiOn_ No. 1 is _'compulsory.
I. Do any five of the following : S N L
(@)  Two sides of a"triangle are'f_onn'ed. 'by the vectors :
S PR S0 mar e
- A=3i+6j-2k and B=4i —j+3k
: Detemine the angle between these two sides and length
of the third side.
PO
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(d)

( 2.) 6671

Show that the area bounded by a simple- closed-cuWe C

is given by :

-;-95 (s - y).

C

If a is-a constant vector, then prove that :

— e | — B
V x axr)=2a._
Solve :-

”- \}xz + y:Z dx-dy
L

where, R is the. region -bounded by ‘the circle,

(e)

e +»yz__=_9..

Check  whether the following funéﬁons are linearly

independent or not :
e x e,
Solve the differential equation :

(b + 20y + Y + (x + y)dy = 0.
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(6)

(©)

(G 6671

Form a differential equation whose solution is given

by :
| y=A ¥ +B Y
Solve :
5 - ;
@ '[ 8(x — m)cos2xdx
0 : '

(i) J—‘ [x2 + logx} 8(x — 1)d.

Find the constants ‘a’ and ‘b’ so that the surface

Cax? — byz = (a + 2)x will. be.orthogonal to the surface

4x%y + 2 = 4 at the point (1, -1, 2). - 4
g T R e

If A:‘_r" r , then find the value of »n for which A "is

solenoidal. | e ' 5

Prove that : | N ~ 6

-5

where, r = \/xz + 92 + 22,

RO
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(a). Prove that . 6

—>“—> - 1 5 =
AxX|VxA =5VA2— A'VJ

> 1

(b) : Evaluate H. (Xn) dS, where :
AU |

- A . "
A=y +2xj - zk
And,
S is the surface of the plane, 2x +y =6 in the first octant
éut—o_ff by the plane, z =-4;' s 9

(@) - Prove that:-_ : S §
@ rs_ﬁdS=“.j §r3 r dv
S ¥ v -
where, simﬁle closed surface S encloses volume V.
_A(b.) ' Wi‘it_e the mathématical form of Gausé’s Divergenc
: ' ' — R 2 ’
theorem and hence verify it for F =4xzi — y°j + yz&
‘where S is the surface of the ‘cube bounded by x =
x=1,y=0,y=1,z=0,z=1. | E
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(¢)  Evaluate :
| jff (2% +'_].»’)CN,
: \Yj '

-wheré, V is the closed region bounded by the'oylinder |

z=4 —x? and the planes, x=0,y=0,y=2,2z=0. 6
()  Derive an expression for- curl of a vector field in
orthogonal curvilinear coordinates. Express it in

cylindrical coordinates. . - . Foe 72

- Solve the differential equatiorjé :

(@ (% = 20%dr - (3 - 2%)dy =0 T
('b). (D2 + 1)y = cc.')sec'.r- (D= i) i % i
| . (o dx. ~

~J

(@)  Solve the differential equation :

(D2 6D + B)y = (¥ = 12

- (b)  Using method of vzriation of parameters, solve the

differential equation : g fog e T 8

(D? + 4)y =-x sin 2u.

g i o
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8.  (a) Solve the differential equation :

(D? ~ 4D + 3)y = xe,

(b) . Using method of undetermined cocrﬁciehts, Solve the

n " | |
differential cquation : | ' . /

| - uE ]
(D? - 1)y = ¢" + 2x.

9%

6671 LA, . 6 pALL
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This question paper contains 442 printed pages]

Roll No.

S. No. of Question Paper : 6672
Jnique Paper Code . 32221102 HC

Name of the Paper Mechanics

lame of the Coursé - B.S‘c; (Hons.) Physics
semester e =i
dJuration : 3 H;)urs | Maximu_l}nMarks:75
'lfi"i‘z'leyozu“ Roll No. on the top immec}iately on r'ecé:ptof this qu_esti_orz paper.)

Auem;;t five questions in. ali.-

| Que;tfon No. 1 is compulsory.

All. questions carry _equéli mai'ks.

Use of non-programmable scientific calculator is allowed.

Attempt any five of the following questions :
(i) Locate the centre of mass of a system of three particles
masses 1 kg, 2 kg and 3 kg placed at the corners of

an equilateral triangle of side | m.

P.T.O.
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(i)

(iif)

o)

When a particle moves under a central force, Prove t'ha
the particle moves in a fixed plane.

Show that damping has little or no effect on ¢,
frequency:‘of_é harméhic qscillator if its quality facy,
is large. :

State Kepler’-s l'aws of plan_etary. motion..

Show that a conservative - force can ‘be expressed :

F= — vV, where V is the potential energy.

~ (vi)

(vii) .

What is potential 'ener'gy‘ curve ? Identify stable, unstab
and neutral equilibrium fr(‘)mf the curve.

Calculate the recessional velocity of a galaxy

a distance of 3 x 109 light years. Is this veloc_i

relativistic ? -

(yiii) '

(a)

Explain the phySical significance of negative resu!

\

i
-

obtained from Michelson-Morley experiment. 3~

-Find the centre of mass of a homogeneous semi-CIrcy

plate of radius .R.
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(b)  An object falling in the earth’s gravitational ficld gains

mass from surrounding stationary material :

() Show that

dv
MEY 2T =
dt ” dt Ms,

-where v is the instantaneou‘s downward velocity -

of the object when, its' iﬁass'is M 2
(i) il
dM _ kM,
dt

where k is a constant, show that the object

“acquires a terminal velocity and determine this -
velocity. 4

d .wi'th a veloci'ty of 40 m/s at an

-

(©):»2A pa'rticlé is p.rojee:te
elevation of 30°. Calculate (1) the greatest heloht attained -
(i) the ho.rlzontal range and (m) the veloc1ty and
direct‘io.n at' a height ofl312 m. . 222
(a) - Show that in the case éf ‘an elastic and glancing collisi‘onv
b'etWeen‘ two pani;:ieé of masses m and m, respectively,

the maximum value of scattering angle 0, in the

P.TO.

Scanned with CamScannef



®)

(0)

(@)

(b)

(&) % 6672
laboratory frame corresponds to the Scattering
angle 0 in the centre mass reference frame, where
0 = cos” (=mylmy).

Also show that this maximum value of -the scattering

1/2
2

*.zmgle‘» e‘l = tan™! ;’Lé -1 : | 52
Show'-that if'a_heavy parﬁcle is. incident on a light
partide ir'lit;ialvly at rest, the h'eavy pérficle will not BOU'nce
backward - as :alresu]t of collision. £ a35 3
Prove that in centre of mass system, the maghitude of
the velocities of the par_tic]es.reﬁlain"s unaltered in elastic
collision, PR R

Find the moment of inertia of a uniform solid cylinder

of radius R, height H and mass M about an axis passing

_through its centre of mass and perpendicular to its axis

" of symmetry. | | | 8

“Show that the ratio of rOfational to translational. kinetic

‘energy for a solid cylinder rolling down a plane without

slipping is 1 : 2. 5 3
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Moment of inertia of a bigger solid sphere about its

diameter is 1. 64 smaller, equal spheres are made out
of bigger sphere. What will be the moment of inertia

of such smaller sphere about its diameter ? 4

‘ Denve the e*cplessmns for 0ravltatlonal fi eld and potentlal
at a pomt 1nsnde and out51de a unlform SOlld sphere

~of radlus R and ‘mass M. - ' g 55

Represent the varratlons of f' eld and potentla] graphlcally

~

W|th 1espect to . dlstance from the centre of the

shell

'_Derlve dlfferentlal equatton for a forced harmonic - '

osc1llator and find. its- steady state solutlon Obtam the

g amplltude and phase of - the steady state solutton

26,2,b ‘

: What is - the dlsplacement of a partrcle executmU SHM

i from 1ts mean posmon when Its KE is - half of its

'What is Iongltudmal and transverse: Doppler effect in

llght Obtain an expressnon for’ the apparent frequency
of llght pulse in case of Iong,tthdmal Doppler effect in

a moving frame of refuence. il - 29

P.TO.
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(b)

(- @) -l 66T

- How ‘does mass of a material particle ‘change ‘witt

velocity ? Show that ¢ is the ultiﬁmte épeed ‘of the

"pzil;ticle in free space. 5 et | 74

De;‘i.\(e the reliativist'ic law of \‘/ariati'on' of mass witt

velocity. For la.‘relativistic particle,’shov'v that ey
- E? ép?qz - m(z)c-“.

Find the velocity that an electron must be given s

.. that its momentum is. 10 times its rest mass _time:

6672

#3 A,th;eispe'ed Qf. iight.. What '.,is the ,e_hergy at - thi:

e

~speed ? -
_ _‘(Rest' nﬂas‘S _'of electron = 9 x 10731 ke). R
» 6 l 73 b g » 20

-
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This question paper contains 4+2 printed pages]

Roll No.

S. No. of Question Paper : 6673

Unique Paper Code 32221301 HC
Name of the Paper . Mathematical Physiés—ll

Narﬁe of the Course | - : B.Sc. (Hons.) Physics

Semester | I

Duration : 3 ﬁours | " Maximum Marks : 75

(Write your Roll No. on the top immediately on recerp} of this question paper.) -
Question No. 1 is compulsory.

Attempt five questi;:ms in all.

In the .question aper y = y(x), y | b d' = dzy
= X " =| = = a
, HOT PapEr ps=cy y F (A0E 72
1.' Attempt any five questions :
" (a) Evaluate the integral :
[ .
"=_[ V(1= y)dy.
0 : .

B.I.0.

[
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(b)

(d)

(e)

(ii) - glx) =

e e

e 2 ) ’
6%

Identify and name the singularities (if any) of the follow;
h

_ differential equations :

O (- - Q= 1= Dy =

(i) oy y=0.

Show that for Legendre polynonﬂials ¢
J_CP’n':.‘nPn'FP'n_.]._ -

Demonstr'ate‘ the linear dependence of J,',(x) and J (x

" where n is an integer.

Determine if the following functions  are odd, even ¢

neither of them :

() )= iS5 <x<S

cos(-x) if ~m<x<0

cos(x) if 0<x<m

(i) h(x) = sin(x) if - < x < T
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X)) A guitar has six strings of équal length. They are arranged

~in such a way that the niéss of ea#h string is larger than
the previous one. Also. the tension in each of them can

~ be controlled. Which string will prodgCe‘ the sound of
highest bitch ? How can one manipulate. the frequency

of the sound emanating from each string ?

(g) Find the value of y if :

‘ y”_ = P - - 5%x3=15

(@) The 1-D wave equation is given as

Py(ne) _ 2820n1)
. &x? , _6[2 : )

Derive the same for a stretched‘string cle"ar]y mentioning

the necessary assumptions.

(b)  Evaluate :
ln/2 ; : Bt
I sin*(0) cos® (B) @0,  1243=15

0

P.T.O.
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(a) The Rodrigue’s formula fot Legendre polynomials is

given as :

1 d%: Ag RU
11!2"&\‘7('\ —]) .

P{x)=
Prove the validity of the .entity.
(b) Find the value of :
I .
. 2 4 '
' J. x"P5 (r)dx » 10+5=]5
_‘ - g
The general Bessel’s equation is given as : : |

&+ xy + (2 = )y =0,

. Starting from the Bessel’s equation, obtain the expression of the

Bessel’s function ‘o’f first kind. Also thain the second. solution

of the Bessel’s equation if v is not an integer. 3
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(@) State if the given function flx) is an odd function.

IFind its Fourier scrics expansion :

Lo
D=l+—4+—4—4...c.......

4916 ant
gl L 9+6=15
_ Tt gt ‘ .

' («0) Sllo;v th;lt:

y | _ I“(i'n)r(n).-
B(m, n) = m

(h)  Demonstrate that :

P.T.O.

L]
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(¢)  State and prove the Parseval’s identity associated wig,

Fourier series. 375=15
Solve the following, differential equation :
-\'}’” + (] —_ x)y’ + }Ly = (),

Here A is a real constant. Show that one of the solutions
of this equation becomes a polynomial -of order “»" if

A=n=0,1,2,.... Name the Polynomial. 15

673 - 6 R
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This question paper contains 4 printed pages.]

Your Roll NO.ceierrraeaans

&'. No. of Question Paper : 6674
32221302

HC

nique Paper Code

[ame of the Paper Thermal Physics

lame of the Course B.Sc. (Hons.) Physics

emester III

uration : 3 Hours Maximum Marks : 75

1structions for Candidates

Write your Roll No. on the top immediately on receipt of
this question paper.
Attempt five questions in all, including Question No. 1 which

is compulsory.

All questions carry equal marks.

Answer any five of the following:

(a) Distinguish between first and second order phase

transitions with the help of phase diagrams.

(b) Show that the slope of an adiabatic is y times the slope
of an isothermal passing through a common point.

P.T.O.
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(c) At what temperature, pressure remaining constant, w;
the RMS velocity of H, gas be doubled of its Value
NTP?

(d) Define extensive and intensive thermodynamic variable

Give one example of each.

(e) Find an expression for work done during the adiabat
expansion of an ideal gas.

(f) What is the advantage of T-S dlagram over P \" dlagra
of a Carnot cycle?- === — = ”

R i
(g) Establish the relation U= F= T(@TJV Sheo il

symbols _have their usual meanings. (5%3= 1é
2. (a) Write Kevin-Planck statement and Clausius stateme‘
of second law of thermodynamics. Show that t
violation of one leads to the v101at1on of the other olf

(b) The efficiency of a Carnot engine changes from 1/ 6

1/3 when the source temperature is raised(by 100'
Calculate the temperature of the sink.

i
t

(c) Prove Es/E, = C,7 C, =1, Where E and E; are{
adiabatic and 1qothermql elasticities of a substance,

(5
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(a) Derive an expression for change in entropy of a perfect
gas in terms of temperature and pressure. Show that
there is always an increase in entropy during an

irreversible process.

(b) Formulate second law of thermodynamics in terms of

entropy.

(c) One mole of an ideal gas (y = 1.4), initially at 17°C, is
compressed adiabatically so that its pressure become

10 times its original value. Find its final temperature.
(7?4’4)

(a) Using various thermodynamical potentials derive
Maxwell's four thermodynamical relations.

b) Using suitable Maxwell's thermodynamical relations,

prove
oP\ (v’

. Cr=Gr T(aT) (aTJP
5

o (o2

() Derive Maxwell-Boltzmann distribution law of molecular
velocities for a perfect gas. Hence find the expression
for the most probable and root mean square velocities.

P.T.O.
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(b) Briefly discuss any experiment for the verificatiop,

Maxwell-Boltzmann distribution law. (12,

6. (a) Draw the schematic arrangement of Porous-pj

experiment and discuss its important results.
(b) Derive expression for Joule - Thomson coefficient fo
(1) Perfect gas and

(ii) Real gas (9

7. (a) Derive expression for critical constants in terms of
der Waal's constants and hence show that RTc / P¢
= 8/3, where R is universal gas constant.

(b) Derive van der Waal's equation in terms of redu
formula of P> V_and T.. (¢

(2) What are transport phenomena? Derive an express

for coefficient of viscosity on the basis of kinetic thet

(b) What is magneto-caloric effect? Give principle !

experimental method to produce low temperature
adiabatic demagnetization, @

(2
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This question paper contains 4 printed pages]

Roll No.

S. No. of Question Paper : 6675

Unique Paper Code ;32221303 HC
N_ame of the Paper o Digita_ll System and Applications
:\Jame of the Course : B.St. (Hd_ns.) Physics

§e111e$ter e I ||

duration : 3 Hours Maximum Marks : 75

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

_ . | _A |
r‘ 5 - . Attempt /five questions in all.

Question No. 1 is compulsory.
All questions carry equal,.ma'flts;

Attempt any fve of the followmo : -5>?3=l5 |

~ What s meant by SSI, LSI and VLSI - in integrated

(a)
- c1rcu1ts 2 1
V (b) Explam K -map s:mpllf'catlon for sum- of-products
method. |
(c) Using 2’s complement metho'd' perform the -fo]lo‘\‘ving
subtraction :
, (1001011001011001). "
V ' 4 e ey PTO. -

> g
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@)

(@)

(b)

: t‘ype.

STF -, 66

How many bytes are used in the hex code of th
following instructions

MOV L, A; CMP B; JPE 2010 ?

What is th‘e function of Stack Pointer ?

Explain briefly 8-to-1 Multiplexer.anc.l 3-to-8 Decody

What is the difference between a Combinational circy

and a Sequential circuit. Give one example of ea

Using K-mép solve 'th_'é following function : }

F(A, B, C, D) = =m (1, 3. 5, 7, 9, 12, 13) + d(10, |

_and draw a NOR-NOR gate circuit 'uSing duality theore

Draw the block diagram of a Cathode Ray Oscilloscy

and explain Electron Gun, Deflection system, Time b

‘and Deﬂ_edtibri sensitivity. e 2xTVA

;
Design a 4-to-16 _d.e.coder‘ using a NOT gate and !

3-t0-8 decoders, and draw its truth table.

Explain the working of a JK ,ﬂip-ﬂbp. Which !

‘the Synchronous and Asynchronous inputs it

flip-flop. IxTH
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Draw and explain a 4-bit universal shift register circuit

(@)

capable of performing all four shift functions Viz.

Serial In-Serial Out; Serial In-Parallel Out; Paralle In-

Serial Out; and Parallel l|1-Parallel Out.

Explain in detail the working of a Monostable

(b)
Multivibrator. 2x7Y=15

Draw the circuit, waveform and truth table of a Decade

(@)
Counter.

(b)) Draw the circuit of a 4-bit Adder/Subtractor using

controlled . inverter and full adders. Under what

conditions this circuit works as an Adder circuit or a

. Subtractor circuit. 2x7v=15

(a) Dra»;v the memory map (with diagram) of 2048 Bytes of

Memory if only memory chips of 1KBytes are available.

Choose the starting address of memory location as

4000H.

P.T.O.
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(b)

6675

675

Draw the pin-out diagram of an intel 8085 microprocesgoy

and explain in detail the purpose of the following
Multiplexed Address/Data -Bus;™ Externally initiate
signals; Control and status signals. 24715
Draw the timing di'agram of MQV D, C (code : 51H)
iﬁstru.ction and explain it.

Using a schematic diagram explain how the AD; — AD,
bus is demultiplexed 'a1.1d the role of ALE signal in this

process. | 2x7Y=15

4 | 2,100
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This question paper contains 3 printed pages]

Roll No.

°S. No. of Question Paﬁer . 6676

Unique Paper Code 32221501 - - HC

Name of the Paper Quantum M echan-ics_ and A pplications

Name of the Course ~ : B.Sc. (Honors) Physics
Semester - i i -V
Maximum Marks : 75
(Write your Roll No. c_)ﬁ the top immediately on receipt of this question paper.)
Attempt five questions in- all. Question No.1 is compulsory.
~ All questions carry equal marks.
Non-programmable calculators are allowed.
1. ‘Attempt any five of the following :
(@) . Give the ‘expressions for _Energy; Linear momentum and
Angular moméntum‘ in operator ‘f.orm.
(b) Calculatqthe commutator [L,,p,]. (given; [‘;;,5;] = in) . |

(c)  Explain uncertainty principle with an example.

P.T.O.
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(d) Derive the relation between ‘magnetic ctlpole_momem,

and ‘orbital angular momentum’ of an electron revolving
" around a nucleus.

(e)  Write the quantum numbers for the state represented

2
by 4 F5/
(/- - What are symmetric and antisymme_tric wave functions ?

(g)-‘ What are free and bound states ? E)tplain. 5x3=15

Consider a pamcle trapped m5|de a ‘one- dlmensmnal finite
‘square well. Solve the tlme mdependent Schrodmger equation

for the system and obtain the bound state elgenfunctlons

Discuss how the energy levels are obtalned graphically ? lS

(@) - Calculate the eXpectation value of the momentum for"
wavefunction. .
-2 nx) ‘
(sm( )forO <|x|<a
Ve \a
07 'for|x|>a’
()

Give the theory to explam spreadmg of a Gaussian wave

. packet for a free partlcle in  one- dtmensmn 5,10
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Solve the Schrédinger equation for a Linear Harmonic

Oscillator and hence obtain first three éigenfunctions.

(b) - A particle of mass 1 mg is attached to a spriﬁg of
spring “constant 0.00].Nm“". Calculate its zero point -

10,5

‘energy.
The ‘0’ equation obtamed after applymg separatlon for

vanables to the Schrédinger equatlon for a 3D hydrogen atom

- in sphe’rlcal polar coordinates, is given b_y _

1 d(. .de\ [, .m}
sinf@—— [+| A - 0=0.
smede( in dB) ( - sm26)
Solve the above _aquatiort'fot'fm, = 0:(or othemiéé) to show

A~laﬂ)l—012wga 15

(a) What is Larmor Precessnon ek Denve the expressnon for,

Larmor frequency

b Explam Normal Zeeman Effect wnh examples and energy
. | A

Ky dlagram

(a) What is spin Ol'blt couplmg 7 Calculate the change in

the energy levels due to thts

b) Show the result‘of all couplmg of two nonequivalent

10,5

p-electrons. :
3 R 1800
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[This question paper contains 4 printed pages]

Your Roll No. S avessscecserrsrasensonas

SL No. of Q. Paper  : 6677 HC

Unique Paper Code : 32221502

Name of the Course : B.Sc. (Honours)
Physics

Name of the Paper : Solid State Physics

Semester gV ' |

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

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

(b) Attempt any five questions. Question No.
1 is compulsory. All questions carry equal
‘marks |

1. Attempt any five of the following :

ox3=15

(@) Prove that c/a ratio in hcp is
3
i

(b) Sketch the dependence of polarization in
. dielectrics on the frequency of the applied
electric field clearly indicating frequency
ranges for the electronic, ionic, and dipolar

~ polarization. ' | BRI

’ | . P.T.O.
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5. (a) Derive an expression for diamagnetic
susceptibility on the basis of classica]
langevin's theory. | 9

(b) Distinguish between dia, para, ferro-and
ferri-magnetic materials with examples.
6

6. (a) Obtain an expression for local electric field
inside a dielectric with cubic symmetry.

| 10
(b) Derive Clausius-Mossotti formula constant.
| 5

7. (a) Discuss the Kronig — Penny model for a
linear lattice. How does it lead to the
formation of energy bands in solids ? Find
the energy of electron with the change in

the strength of the periodic potential under
following cases : ‘ . 9+3+3

B Voo
)V
8. (a) Derive London €quations for a

: Superconductor and obtajn an expression
for penetrati.on depth. | 12

A Superconducting tin has a critical
temperature of 3.7 K in zero magnetic field

@d a critical field of 0.0306 tesla at OK.
Find the critical fielq at 2K. e 0
4 1800
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[ This question paper contains 4 printed pages.]

Your Roll NO..eeeuaaeenaes
,\
gr. No. of Question Paper : 6871 HC
Unique Paper Code . 42221101
Name of the Paper : Physics - I (Mechanics)
Name of the Course : B.Se. (Prog.) ~ ~°
semester |
Puration : 3 Hours Maximum Marks : 75

nstructio_ns for Candidates

Write your Roll No. on the top immediately on receipt of

this question paper.

Attempt any five questions in all, including Q. No. 1 which
is compulsory.

. Use of nonprogrammable calculator is allowed.

Attempt any five of the following: (5x3=13)

(a) What are the two postulates of special theory of
relativity?

(b) Differentiate b/w inertial and non-inertial reference

frames with one example.

P.T.O.
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(¢) What do you understand by inertial mass

gravitational mass?

(d) Show that addition of vectors is associs

ie. A+(B+C)=(4+B)+C

(e) If 7= (34+2+) i-3e2 j+2 sin5t Kk, find d’r/dt? at t

d’y dy
i i i —-6—+9y=0
(f) Solve differential equation e o Y

(g) A spring of spring constant ‘k’-is loaded by mass
If this spring is cut half in length and same ma

loaded on it, what will be new time period?

(h) What is Hook's law in elasticity? What do you mea

elastic limit and breaking stress?

2. (a) What are polar and axial vectors? Give one examp
each.

d’y dv

(b) Solve differential equation —+4—+35y
dx- dx
d 2
where, y = 2 and d—y=d ): , when x = 0
‘x- -

(c) Prove that Ax(BxC)=B(4.C)-CAB)
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(a) Find the centre of mass of a uniform solid hemisphere

(3)

'
1 of radius ‘R’.

(b) A bomb of mass ‘4M’ in flight explodes into two

fragments when its velocity is (10i +27) m/sec. If the

smaller mass ‘M’ files with velocity (20i +507) m/sec,

deduce the velocity of the larger mass ‘3M°. (5)
(c) State and prove the ‘work-energy’ theorem. (5)
(a) Describe the principle of a rocket? Why multistage

on for

rocket is necessary? Establish the following relati
a rocket, V=V, t v log, (MO/M), where v is the
V, are

ust Velocity of gases relative to rocket, M,
M and

exha

initial mass and velocity of rocket respectively,

ss and velocity of rocket at any time ‘t’.

V are ma
(3,3,4)

(b) For a particle of mass m = 10 gm, position 7 = (10f+ 6j)

s/ cm/s, calculate the angular

3)

cm and velocity v=
momentum about the z-axis through origin.

(a) Show that the ratio of rotational to translational kinetic

a plane without

(%)
P.T.O.
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(b) Define the central forces. Show that the path or
of the particle under the central force must be a pj;

curve and its areal velocity is constant. (2,4

6. (a) What do you understand by a damping or a dissipat
force? Deduce the differential equation of dam

harmonic oscillator and discuss in detail the case

critical and under-damped cases. (

(b) A smooth straight tunnel is board through the centre
the earth. A particle of mass 'm' is dropped into tumn
Prove that the motion is simple harmonic and calcul

its time period.

7. (a) If ¥, 7 and K represent Young modulus, coefficien
rigidity and bulk modulus, respectively, then prove t

9 3 1
— _+_
y n K
(b) Write down the Lorentz space-time transformat

equations. Discuss the time dilation in special theor.

relativity.

(c) Two objects are moving in the opposite direction, ¢
with a speed of 0.9c. Find the relative speed of the!

. objects. (c=velocity of light in free space)
*

Scanned with CamScanner



his question paper contains 4 printed pages.]

Your Roll No...............
_ No. of Question Paper : 6872 HC
ique Paper Code : 42231102
me of the Paper . ANIMAL DIVERSITY
me of the Course : B.Sc. (Prog.)
mester I
uration : 3 Hours Maximum Marks : 75

structions for Candidates

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

There are two sections, Section A and Section B to be

answered on separate answer-books.

Answer three questions from each section, including
Question No. 1 which is compulsory.

Draw labelled diagrams wherever necessary.

SECTION A
NONCHORDATA

(a) Define the following terms:

(i) Metamorphosis
p.T.O.
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(1) Conjugation
(i) Parasite
(iv) Radial symmetry

(b) Give the scientific names of the following and clagg
upto classes:

(1) Brittle star
(it) Cuttlefish
(iii) Centipede
(c) Differentiate between the following terms:
() Primary host and secondary host
(if) Cilia and flagella

(iii) Moulting hormone and juvenile hormone

(a) Define polymorphism. Describe

z00ids in a polymorphic Colon
significance,

the different types
Yy and add a note on

(b) Give a labelled diagram of the W

ater vascular syst
of starfish.

3. Explain the structure of the

and discuss the types of j
diagrams,

Compound eye in Arthrope
Mmages formed. Drawsuital

(1
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Write short notes on any two of the following:

(a) Locomotion in Amoeba

(b) Canal system in Sycon
(c) Parasitic adaptations in Ascaris

(d) Torsion in gastropods (6,6)

SECTION B

CHORDATA

(a) State whether the following statements are true or false:
(i) All mammals give birth to young ones
(ii) An operculum Covers the gills of bony fishes
(iii) Salamander is a tailed amphibian R
(iv) All reptiles possess pentadactyl limbs (2)
(b) Define the following terms:
(i) Enterocoel
(ii) Retrogressive metamorphosis

(iii) Ectothermy (3)

P.T.O.
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(c) Classify the following animals upto orders:
(1) Anguilla
(i) Branchiostoma
(iii) Sorex (3
(d) Differentiate between the following terms:

(i) Monotremes and Marsupials

(i1) Poisonous and non-poisonous snakes \
!
(iii) Urodela and Anura (§

2. (a) Describe the process of osmoregulation in teleosts. |
(b) Give an account of parental care in Amphibians. (6,4

Give the general features of the class Aves. How are the';
adapted for their aerial mode of life? (12

Write short notes on any two of the following:

(i) Biting mechanism in Snakes

(ii) Origin of mamma]s

(iii) General features of Agnatha

(iv) Phylogeny of Hemichordateg
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This quéstion paper contains 4+2 printed pages}-

Roll No.

S. No: of Question Paper : 6822
Unique Paper Code . 42343306 HC
Name of'the Paper :  Office Automation Tools

Name of the Course :  B.Sc. (Prog.)/B.Sc. Math. Sciences : SEC

Semester S S ||

Duration :_2_ Hours Maximum Marks : 25

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

(z'). - Section A.: Conéisfs_ pf 10 qulestions of 1 rpa'rk each (MCQ). |
All questio;m .z.tre compu_lspry.'
(ir). ‘ Section B Answer :':my_thre:e qﬁestions.
Section A
| Portrgit and. La_ﬁdécape are :
(A) ?age Orienfation
© (B) Paper Size
('C‘)" Page Layout
e All of ‘the abote
PTO.

B
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Which of the following ‘is not a font style ?

(A) * Bold

® i o e r
© ol
D) Sﬁpérsbript
Which of the 'followinlg mail merge {ems ¢°m‘?i"°S a "documegi
- with a ﬁst ,Qf names and'vaddressv{:s to prodll_ce indiVidualAized.-
s | |
(A) Mairi' c-Iocument_‘:' RN,
.(B) | Data;_s'qu.r'ce
© s TR EY R
(D) Mei‘gg: ﬁel_d-_‘,_l‘_ o
g |

In "or_dcr:to edit a chart in Excel,-yo_u can; .sus s i
| "(A)' : Triple ‘_cliclé'i‘the chart object

B) Cli;:kf and drag _tiie chaxi't. object
© 'Double' click the chart object

(D), Click the chart object = - |

-
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(.3 ) 6822
To insert three columns ‘between columns D and E you'would :
(A) Sel.ec.:t cplumh D
(B)  Select colﬁmn E
© | Seiect_ co_lumns‘_E, F and G
(D)  Select columns D, E, and F h
How are data '(l)rgainized- in a spr_eadsheét ?
(A)-.' '.Line_é aﬁd' spacés
(B')—- Layers and pla-riés;“
(C) | Ro'ws ar'ld .colgmns

(D) Height and width

-Wh'it.:h'of ‘the following is not a valid data type in excel?

(A) Number-
(B) 'Charact‘er ;

(C) Label

(D) ‘Dat_e/time |

RTO e
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« 4) 6y

Speéial effects used to introduce slides in éi. presentation gy,

called :

A)

- ®)

© .

©

Effects
Custom animations
Transitions

Present animations

The effect appiiéd to disp]ay when slides changes in slide

(@A)

®

©

O
How-
@A

®)

©)

D)

_show view is :

,Slid.e' Animation

Custom - Animation
Custom _Trarisition -

Slide Transition

can you Stop a slide show ? -

Press the right arrow

| Press Escape -

Press the left arrow

Press the down arrow
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Section B

Rajesh uses a spreadsheet to record information about the

result of students in an cxamination as shown below

it D N
0, i o
Yot Ly G

P
3. 0R

RS B it ‘
2] Name Marks out of | Percentage Result(Pass
40 - ' or [ail)

‘| Ramanl' | e
- Vicky : 11
TRam . | - 44
T Arman - 95 :
I Dinesh | -~ - 33 SR O

| Sonali e, 0,0F | i tie] ST T
| Average | .

| alan i)

(A) . Write '_t'-he forniﬁlef to Calq_ulate bercclll_t:;:igel._i'n cell C2 7 1.
- (®) qu to get tﬁé bércentage fonﬁula ir;l__other.- cells ';vifhou_t
:typ;ng it again 7. H s
(€) -The ﬁéssihg perc.entage is 50% Write the f'unétiop-t.o'
prodﬁce the result ‘in cc;ll D2. | . 2

(D) . Write the function to find average marks in cell B10. 1

P.T.O.
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( 6 )

682

What is Mail Merge ? Explain in brief the process of Mail |

- Merge in MS-Word.

5

.(A)n ‘Explain the diffg:‘renf PowerPoint views in which a

presentation can be created and organized ? 4.

(B) Write the steps to insert slide number in the

presentation.
Differentiate. befween :

() -COUNT() and COUNTIF()

(i) - SUM() and sUMIF( )

@ Add (1010101), and (1110000),

(if)  Convert (2016.234), to ( 5

. LI,

1300
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This question paper contains 3 printed pages]

Roll No.

S.Nol. of Question Paper : 6975
42163302

Biofertilisers |
B.Sc. (Prog.) : SEC
m

Unique Paper Code HC

Name of the Paper

Name of the Course

Semester
Duration : 3 Hours ~ Maximum Marks : 37.5

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

All questions are 'compulsory.
(a)'v' b_efine t‘};e following and e]aborata in one-two
sentences (any five) :
@) Biopesticide's
(if)  Chitinases
(iii) Root nodgle
(/v) Symbiosis
(v) Organic farming »l

(vi) Vesicle

(vif) Compost.

P.T.O.

Scanned with CamScanner



(b) Match the following : 25

(1 | Organisms which associates  (a) Azotobacter
symbiotically to form root
nodules ;
(i) 'Organismslwhich form (b) Azolla
arbuscules
(%ii) Free Jliving nitrogen fixers (¢) Rhizobium
(iv) S'yrhb'ioticailly' assdciaﬁng _ (d)' No&toc "
,'pteridopfly;té
‘ (v)- Bl_ue green algae impoﬁant iﬁ (e) AMF‘v
rice c‘uitivati.bn |
Wriée short notes ’o'-n the foll;).\&ing (any three) : S

(@)  Rhizobium as wonder biofeﬁilise;‘ |
(b))  Vermicomposting
(o) Ectomycorrhiza .

(d)  Biocontrol agents,
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3. - Attempt any m.'o 15
0) What IS organic farming ? How green manuré'is supe‘rior
to chemiéal fertilizers 2 Explain with suitable examples.
(ir) Blug green algae acts as important biofertilisers. Explain
with suiable “examples.
(#ii) Whellt-are A’M -fungi ? What are the n1eth‘0ds employed
in mass multiplication ?
|
»
s : <3 SR
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This question paper contains 4+1 printed pages]
. N . . c

~ Roll No.

s No. of Question Paper : 7005

‘Unique Paper Code  ~ : 32223903 o fion
Name of the Paper . Electrical Circuits and thworl& Skills
Name of the Course . : B.Sc. (Hons.) Physics/B.Sc.

(Prog) : SEC

Semester - | |||

Duration': 3 Hours ' Max_im_um Marks : 50

(T Vi me\ozn Ro[l ;\0 on- Ihe top unmec/mtelv on receipt of this (/uesnon paper. )

'All questions carry equal marks.
Question 'No._ 1 is compulsory."-
Attempt five QLIGSUOHS in all.

Use of sc:lentn"c calculato:s is allowed

" 5x2=10

Al Attempt any /’ve of the followm0 :
() . Draw electrlcal symbols for a Relay and a transformer.
(i) Def' ne the terms static and dynamlc re51stance of a -

diode.

P.TO.
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(i.-'ij What 15 the 'ﬁ'eL;LIGI"IC)’ of the oulpilt }11 a I]&If..wavG
| rectifier and a' ﬂl“ lwave rcctiﬁcr‘ c:‘()nne_c;ted to 220 v, |
| | 50 Hz mains ?
-(i;f) State Kiréhhéi"r‘s- Iaws‘_.
(v)  What is full form of‘ mcb ? W'her¢ ?hd; why are 'they:
| “used ?
~ (vi) Given a traﬁ.sférnﬁﬁwith 2'0‘,000.'turns‘in the primary
~and .1'_0,0'00 _tu'r_ns in the 'sche'c-onldéry,‘ connected to an: 7
| _SO,UECE of 220y m‘]-‘s; 50 Hz. CalC!:ll'ate the \}oltaée z'ic-r-oss:
the ;secdnda'fy.'

- (vii) Find the current flowing through the. Zener diode

" 500.0hm .
. R2- |
| D R1 |
+ ' . . | v . . | | ‘ | ’ -
10V‘_T{: - Zener $ 1 k-ohms
5V .
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(3 ) 008,

(@) Find the voltage across the resistor R2 = 2 ohms -

‘R2

2 ohni
(b)) For the given circuit, find :
-2y ohms - 30 shms ~

R4 2

e ; Nz
) & - 50 chms ,
() ,Resiétanc_é between terminals 117, when 22’ IS.open

circuited and.

(if) Resistance between 227, when 11”7 is short

i

circuited, : ()‘4‘

PTO... .
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(@)

- (b)

(6)

(6)

Support your answer with relevant diagrams.

Ty

Discuss the basic design and working of a Si.ng]e'ph&s@

“motor. What are the advantages of a polyphgg,

motor 7 -

Define the speed of an ac motor. What does it depeng

on 7 ' - S -8

Describe with circuit diagram construction and working

-

~of a full wave rectifier with a center tap.

1
!

What are the advantages and disadvantages of a Bridg

1 4

Rectifier over a centre tap ? - 1

Describe the construction and working of a dc generator

List -the’ different kinds of-losses that .occur in a o
generator ? [ S | ' ﬂi
What are ideal current and voltage soL!rce 9 Under whi

conditions do practical sourées. behave like id‘li

‘sources ?
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( 5 ) ~ 7005
(b) The'lfoll_owing figure represents a voltage source.

Convert it into equivalent current- source : - - 82

Write short n.oteslon any nwo of the followiﬁg : 55
(1) Star and Delta wiring .

) Reg'ulated p‘ower supply

(3) F_uées and surges

(4) ' Rélay

(5)  Splices.
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This question paper contains 3 printed pages]

Roll No.

S. No. of Question Paper :. 7006 = 9/7
Unique Paper Code = : 32223904 V/QD/HC

Basic Instrumentation Skills

Name of the Paper

Name of the Course B.Sc. (Hons.) Phyéics/B.Sc. (Prog.) :

SEC

Semester |||

Duration : 3 Hours Maximum Marks:50 -

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

Attempt five quesfions in all.
(a). Explain accuracy, precision éﬁd-.sensitivity of an
| in;:tr-ument.. |
(b) A set of_ inde‘benden.t voltage 'measure-ment taken ‘by
ﬁve' 6bservers was‘reco.rded as 1.001 V 1.002 'V,

0.999 V; 0.998 V and 0.997 V. Calculate average voltage
and average deviation. 5,5

P.T.O.
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(a)

®

@
)
@ -

‘E'x;")lain» the working of a low frequency signal generator

- ()

( 2 ) S 7006
Explain with the help of a g'raph, the limitations of a

multimeter while measuring high frequency current and

~voltage.

Explain the advantages of an electronic voltmeter over

a conventional multimeter for the voltage measurement

- with respect to .inpui impedance and sensitivity.

Calculate the v’alué of multipie résistance on the 50 V'
range of a dc voltmeter that uses a 550 pA  meter

movement with an internal resistance of 2 kQ. 442

What -is a CRO ? Explain it with the help of a block
" diagram.

‘What is the sweep generator circuit in CRO ? Why

is it used ? - TR - 64

with the help. of a block diagram.
Explain how the harmonic distortion is measured by

using a distortion meter ? B

.
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(3 ) ; | 7006
(@) How IS the digital voltmeter different from aﬁﬂalog
voltmeter ?
- (b) | Explain the operation of a Q-’Jﬁetgr with the help of a
diagram. 37
(a)  Explain any LéR bridge in detggl and OEtain its balance
condition.
(b) A_ Manel! inducta-nce bridge uses a"capacitor of
Cy = 0] pF.a'nd opefates at a'supply frequency of
100" Hz. Balance is achieved when R, = 1.26 kQ,
R; = 470 Q and R4 = 500 Q. Calc'ulate the fesisfan;:e
and inductance of the. measures - inductor. - 6,4‘

(@) How is the universal counter used for the period

measurement ?-
(b)) What is a multimeter ? How is it used as an
" .' 2 -

ammeter ? 55

3, i . 1,000
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his question paper contains 2 printed pages.]

L}

| Your Roll No....cceeuuueees

. No. of Question Paper : 8595 HC

hique Paper Code ;32223905

ime of the Paper . Renewable Energy and Energy
Harvesting

yme of the Course . B.Sc. Physical Sciences — Skill

Enhancement Course

mester YA

iration : 3 hoﬁrs Maximum Marks : 50

structions for Candidates

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

Question No. 1 is compulsory.

Attempt any four questions in all.

Attempt any four questions :

(a) Name at least three green house gases responsible for

global warming,
(b) What are different types of geothermal resources?

(c) Write any four differences between renewable and non-

renewable sources.
P.T.O.
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(d) What is meant by pitch angle, pitch control gy,

tethering?

(e) Differentiate tide and wave. What are the spring apq

neap tides?
(f) Give three types of solar energy collectors.

(g) How the wind mills are classified? Define Vertical Axis;
Wind Turbine (VAWT). . (4x5),

|

. . . |

2. Explain the main features of non conventional energy
sources. Also discuss the importance of non conventional

energy sources in context of global warming. (5+5)

3.  What is principle behind nuclear energy harvesting? Mentiof

the associated nuclear reactions. What are pros and con
‘-

of nuclear energy? (5+2+3);

4. What do you understand by a clean energy sources!
Describe the procedure to convert the biomass into a clear
energy sources. (5+5)

5. Describe green house effect. What do you understand by
green energy? (5+3)

6. With the help of neat diagram describe the working and
V-1 characteristics of a solar cell. (5+5)-
(900
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[This question paper contains 4 printed pages]
Your Roll No. 2 hbdsrnsthusnsnnssonione

Sl. No. of Q. Paper : 7474 HC
Unique Paper Code : 32225310

Name of the Course = : Physics : Generic
Elective for Honours

Name of the Paper : Waves and Optics
Semester : 11T |
Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

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

(b) Attempt any FIVE questions in all.

(c) Question No.1is compulsory.

1. Attempt any five of the following : 3x5=15

(a) Define simple harmonic motion. Give
examples.

(b) What is the difference between travelling
and stationary wave ?

P.T.O.
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(c) Differérltiate between intensity and
loudness of sound waves.

(d) Explain Stoke's treatment of reflection and
refraction.

(e) What is the role of compensating plate in
Michelson's interferometer ?

(f) Distinguish between Fresnel and
Fraunhoffer classes of diffraction.

(g) How many orders will be visible if the
wavelength of incident radiation is 5000 A
and the number of lines in a plane

diffraction grating are 2620 per inch
(linch=2.54 cm) ?

Trace graphically the motion of a particle
that is subjected to two perpendicular
simple harmonic motions of equal
frequencies, different amplitudes and
phases differing by (i) zero and (ii) /4

10

. (b) A turning fork A of frequency 380 Hz gives

S beats per second when sounded with
another turning fork B. On loading B with

a little wax, the number of beats per

second becomes 3. What is the frequency
of B?

5
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(3.
1

(2)

(b)

(2)

(b)

(a)

(b)

(c)

7474

Explain the formation of standing waves
on a stretched string by giving necessary
theory. ' 12

A string of length L is fixed on its two ends.

Discuss and obtain-different harmonics.
: 5

Explain the Fresnel biprism experiment
and derive the conditions for maxima and
minima of intensity for a biprism. 10

How is the separation between the two
virtual sources determined in this

experiment ? 5

Differentiate between division of wavefront
and division of amplitude methods for

producing interference fringes. 3

How can Michelson's interferometer be
used to determine the difference between

two close wavelengths ? - 8

Calculate the distance between two
successive positions of the movable mirror

of Michelson's interferometer giving rise
to distinct fringes in case of sodium lines

having wavelength 5890 R and 5896 g
4

3 | P.T.O.
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6. (a) Derive and discuss the intensity
distribution of Fraunhoffer diffraction
pat >t obtained with a narrow single slit
illuminated by a parancl bLcam of
monochromatic light. 10

(b) Light of wavelenght 6000A' is incident on
a slit of width 0.30 mm. The screen is
placed a distance of 2m from the slit. Find
the distance between the first minima and
the central maximum. 5

7. (a) Explain Fresnel's division of a cylindrical
wavefront into half period zones. - S

(b) How is the diffraction pattern due to
straight edge explained in terms of
Fresnel division of a wavefront into half

period elements. | ' 10

8. (a) Whatis double refraction ? Define ordinary

ray and extraordinary ray. S

(b) What is Nicol prism and how is it used to
produce polarized light ?* 10

4 - 1100
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S. NO. of Question Paper - s él 0'? o

Unique Paper Code C 2221502
I\;am fil -
e of the Paper * Electromagpnetic Theory IL‘ - 9\
Name of Course . BrstwhiteRyzap B.Sc. (Hons) Physics
Semester PV TR

Duration: imu '
n 3Ho;1rs Maximum Marks: 75

Instructions: Attempt five questions iﬁ_all. All questions carry equal marks. Question No. 1 is compulsory.

T . ': ‘ ok . :
Answer the following questions (any five): _ (5x3=15)

(a) Obtain the bouridary condition for electric diSplacement field vector.
(b) Describe the meaning of plane polarized, circularly polarized and elliptically

polarized light, , :
(¢) Calculate the skin depth fora conductor at | GHz, given that 6 =3.8x 10’

N

mho/m, p =2.57 x 107 H/m.
(d) Bneﬂy explain the concept of total internal reflection using Snell’s law.

(e) What is Lorentz gauge‘? Explain 1ts use.
(l) Write down the Maxwell’s cquatmn for linear i 1sotrop1c dielectric medlum

(g) Write the- constltutwc relations that hold for time-varying fi fields in a linear,

Ahomogenous and ISOtI‘OplC medium (n, €, 0).

(a) Show how Maxwell modlf' ed Ampcre s law to make it consistent with the 7

2
2o cquatlon of contmunty Explain the significance of the term dlsplacemcnt current,
(b) Show that, for an electromagnetlc plfmc wave, the two vectors £ and Hareinthe 8
same phase in a d:e]ectnc medium.
3 (2) Show that Maxwell’s equation can be expressed as pair of coupled second order 10

partial differential equations in terms of scalar and vector potentials. Give

comparison between Lorentz and Coulomb gauge conditions.
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y 4 i ctor for ume varving g
(b) Show that the expression for time averaged Poynting ve g

fields is given by
1 . }
- 8 oy r
< §(#,t) > = Re{zf(i’) x H* ()
i i for
(a) Consider propagation of ¢ m plane waves in a conducting medium and solve od
the electric and magnetic fields. Show that for a good conductor the time average R

i \ : ibution in the e m
magnetic contribution dominates the time averaged electric contri

energy density,
ide th
i(b) Show that the maximum phase difference between E and H vectors inside the 4

conduétmg medium is n/4,

(a) Derive Frcsnel’s relations for reflectlon and transmission of ¢ m wave’s mcxdent "

on an mterfaée between two dielectric: med1a, whén' mcrdent wave has its E vector
erpendlcular to the plane of.incidence.. _ |
(b) Find the expression for the Brewster’s angle at which the reflected wave is 5
completely extlng_uxshed. Why this angle is calleé gglarlzmg angle?

=¥

Show that electric field dominates in the near field zone of an electric dipole. 15
Determine the total power radiated.

Startmg from Maxwell’s equatlons setup the wave equation for an mhomocreneous
dielectric medium. Show that there exists only one symmetric TE mode for0<V< 15

7, in a step mdex planar. dxelectnc waveguide, V bemg the dlmensmn]ess wave guide

parameter.
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fis question paper contains 4 printed pages]

No. of Question Paper

-.nique Paper Code |

ghe of the Paper .

ime. of the Course - -

imester

-
3

ration : 3 Hours -

|

Roll No.

6792

42227929 ' HC

Elements of Modern Physice |

Physics : DSE

V :

Maximum Marks : 75

:f'rfteyour Roll No.. or; the top immedidte{v on receipt of zllzi_s que.stio.';z paper.) .
| ‘Att'empt ﬁee dueetions in all. |
Que-stien No. 1 ;is ‘com.pul.sory.

| Attempt- :an); ﬁve of th.e. following : . | e ‘ 5>§3=15

'(a) If the average tlme duratlon between the exc1tat10n and

the emlssmn of the radlatlon from the atom g =

-0 x 10 s, find the mherent uncertamty m the'

frequency of the emltted photon usmg energy-time

uncertainty. r_elatlon.-

(b) . The half-life of a thorium isotope is 14 x 1010 years.

Calculate the time re‘qui'red- for 10% of a sample of

thorium to dlsmtegrate._ 38 il PT.O, "
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.

. 1S scattered at an angle of 180° and the electron recmls

©

(b)

: wrth an energy of 4 keV Calculate the wavelength of

- Hydrogen spectrum is 3646A. Calculate the Rydberg

 for thls electron

‘Establlsh the tlme dependent Schrodmger equatton for

a non- relatrvrstlc partlcle vy s 5

| normalrzed wave function of a partlcle of energy E

‘.bound in“a . one- dlmensmnal square well of - mfnlte

(-2 ) =5 6792

f. Show that the group vclouty of the ‘de Broglie waves

assocnted with a movmg particle  is cqual to the

~velocity of the particle.

The maximum wavelength for photoelectric emission in
~Tungsten is. 230 nm. What wavelength of light must

bée used in. order for electrons with maximum energy

of 1.5 eV to be ejected ?

ln a Compton scatterlng experiment, the X-ray photon

the 1nc1dent photon.

The shortest wavelength of the Balmer series in

constant. :

An electron at rest is accelerated through a potentlal

dlfference of 1500 \'2 Fmd the de Broglie wavelength

Determme the energy levels and the correspondm“

he:ght haying a length “L” ' : 7 o
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(3) : ” 6792

Write the tung Independent Schrodinger equation for a particle

of energy E tunnelling across a rectangular potential barrier

of height V, (V, > E) and width “/”. Find the expression for

the transmission probability. ' | 5,10

(@)

©)

(@)

)

(@)

).

L3

Discuss the Liquid Drop model of the nucleus and
hence derive the Se_rhi-Empirical Mass formula, ’3,]0
Draw ‘the Binding _Ener’gy per Nucleon Vs Atom'ic Mass
graph.” | | 2

What are the laws of radioactive decay ? Derive the

- expression for the half-life in terms of decay . constant. -

5

* Illustrate with a graphi, the ‘\_?ari'atipn in the number Qf‘ '
‘. neutrons (N) Vs number of p"r(')tOn‘s _(Z) for stable_r
nuclides. Also show the N = Z line in the graph. 3 -
' -Whaf -is beta-decay ?.Discuss the arguments that'léd ,
" Pauli to predict the existence of neutrinos. 7

. What are the Bohi’s  quantization rules ? Sxt

Derive an éxpressioh for the Energy associated Wwith
the quantum states for hydiogen' like atoms.. 2

P.T.O.
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[[This question paper contains 4 printed pages.]
|

| Your Roll Nowweeerannans
Sr. No. of Question Paper: 8379 HC
Unique Paper Code 32227502
Name of the Paper : Advanced Mathematical Physics
Name of the Course : Physics : DSE
Semester VvV
Duration : 3 Hours  Maximum Marks : 75

nstructions for Candidates

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

Attempt five questions in all taking at least two questions
from each section.

All questions carry equal marks.

Section A
(a) Show that the set Q, of all positive rational numbers
with the binary operation * defined by

a"‘b='~'9~--li

3
form a group. (5)
P.T.O.
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(b) Determine whether or not W is a subspace of p3
where W consists of all vectors (a, b, ¢) in R} such thy

a+b+c=0. (3)

(c) Find a basis and the dimension of solution space W of

the following homogeneous system :

X +2y—-z+3s-4t=0 /

2x + 4y -2z -s +5t=0

2x + 4y — 2z + 4s — 2t = 0. | (3, 4)
- |
2. (a) Consider T : R? - R? defined by T(x, y, z) = (2x + 7y,

5y — 3z). Determine whether or not T is a linear

transformation. ' (5)

(b) It is given that '{a, b, ¢} is a set of linearly independen
vectors. Determine whether the vectors a—2b,a+b+c
b — ¢ are linearly independent or not. (5)

(c) If H is a Hermitian matrix, prove that e is a unitarzj

matrix (i=J—._]). (5)

tn

3. (a) Find the eigenvalues and eigenvectors of the matrix

i

(10}

>

I
o o 9
o 8 o
Q9 o -
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(b) Write Cayley — Hamilton theorem and verify it for the

matrix
!
3 -4
B=
B 2

4. (a) Solve the following system of differential equations using

matrix method

B

y =z
| £=y
. where, y(0) =4, z(0)=2. (10)
. C . & 3 "'1
(b) Find e® for the matrix C = i) (5)
Section B
i, (a) Express in tensor form, the
. (i) dot product of two vectors, .

(ii) cross product of two vectors and

(iii) scalar triple product. (2,3,4)

(b) Given T =21+ 3f + 4k. Determine the matrix elements

of second order skew-symmetric tensor associated with

2 (6)
P.T.O.
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6. Using tensors, prove that

7. (a) Derive an expression for the moment of inertia tengq,

Prove that it is a symmetric tensor of order two,

(64

04 DA

b) If 4 1 ector, show that F , = —& + —%
(b) , 1s a vecto ok ™ o, is
second order tensor. s

8. (a) If ds?=3(ax' ) +5(a?) +4 (@) -6 ' ax? + 4 ce?a¥,

then find the matrices

@) (g, ‘

(i) (g7), and |

(iii) the product of (gps) and (g*). (3,5.3)

(b) Prove that velocity is a contravariant tensor of orde
one, 4)
(1400)
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Roll No.

S. No. of Question Paper : 8520 |
HC

- Unique Paper Code 132227504 |

Name of the Paper : Nuclear and Particle Physics
Name of the Course l‘ ; : Pliysic's : DSE

Semester v

Duration : 3 Hours ‘Maximum Marks : 75

(Write your Roll No. on the top z'mmedidfely on receipt.of this question paper.) :
Five questions have to be attempted.
Questlon No 1is compulsory
Attempt any four from the remamm0 set of questlons

Use of Scientific Calculator is permltted
Attempt any_ ﬁve (5) questions :

(@) A_Represent graphically the varlatlon of average bmdmg

energy per. nucleon W|th the mass number A. Indicate

the  stabel and .unstable reglons due to: fUSion and

fission.
. (b).  Calculate the binding enerey per nucleon for Zg Mo.
" (¢) In a fission reaction of Uranium, each reaction' releases . |

200 MeV of - energy. Calculate the number of fi Issions .

per second in a 150 MW (meoa Watt) reactor

GO s R A PTO.
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©

@

®)

)

@

(b)

assumed that he" nucleon-nucleon

’8520
State rwo dilferences between ihtcrnul conversion ?;nd‘
beta decay:
What is the Q value of a nuclear reaction 9
Find the Q'{/alue for the folllowing reaetion,
2H'c4 ..+ 7Nl4 __) ‘_8-01_7 + ‘]Hl
Define “dead time”vin‘GM_ ceunier. T 5%3=]5

What are: direct reactions ? Explain deuteron pick up

“ahd stripping  reaction.
Cohs_i‘d_et a nucleus with A = 237. Use the ‘semi-empirical

" mass formula to-find Z for the most stable isobar for

this A. Do not deriye the seini-empirical formula.
Estlmate the typlcal ranoe of the nuclear force if it is
interaction

arises due to the exchange of partic]es with mass

= 782.7 Mev/a. . 558

What is the Gelgei Nutall rule ? chl esent lt graphically.

Calculate the’ threshold velocny of electrons to produce

-Cerenkov radiation . m_a medlum of refractivé

mdex ] 52
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© SXn—553X'y_,+ dHe represents the spontaneous
emission of an alpha particle. If the parent nucleus is

at rest, derive the expression for the kinetic energy of

the alpha particle Ta—[—Q—. Use non-relativistic
‘ m )

1+—"—

m',

kinematics. Q, m, m', are the disintegratlon energ);, mass
of. the emitted.'alpha ’particle and thehmass of the
_daughternucleus respectiyely. | _' | , 55,5 -
(a) Alpha particles of‘ energy 6 M'e_V _pas_.s‘ through an
ionization chamber at the rate of 20 per second
Assummo all the energy IS ueed 1in producmg ion palrs
' _'calculate the current produced if 34-eV is required to
produce an ion palr oy 8
® . Detennme the ratio of the helbhts of the Coulomb barrier for
16O as seen by a proton and an’ alpha partmle -‘ 78
(a)r Indicate, with an exp]anatlon whether the followmo
reactions proceed through .t'he strong, electromagnetic
or weak interactions, or whether they do not. occur.
() tTtout+y | |
(i) p~—>n°+et
(i) - p——m+e*+\(e

P.T.O.
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®)

(@)

k)

¢ 4 ) ' N 850

- Discuss the principle of a linear accelerator.

A cyclotron with dees of radius 90 cm is subjected tq

a transverse magnetic field of 0.8 Tesla. Calculate the

energy to which a deuteron of mass 3.34 x 10727 ko

"can be accelerated. SR 6,54

“Sketch the Baryon.Octet based on the quark model and

assign the required quantum numbers,

When does a .nucleus undergo gamma decay ? State
the differences between internal conversion and photo-

electric effect. 87
State four characteristics of nuclear forces.

The br'ad_ius of Ge is found to be twice . the radius of

/

9 Be. Using this information, determine the number of

-nucleons in Ge.

Find the threshold wavelength of .gamma rays needed,'

to produce a proton anti-proton pair.. 5,59

Useful data :

M(‘.H)'ﬁ 1.00782511;’_ Mass of neutron = 1.008665u '

 M(ZH) = 2.014102u, M({He) = 4.002603u

, 4 | : | | 1.700
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' :[‘Thi"s' ‘question paper contains 4 printed pages.]
Your Roll No...ocoeeannanes
Sr. No. of Question Paper : 8594 Q( HC
Uni P ; X |
que Paper Code ;32223904 f\?
o .‘Nariie of the Paper ';':' B_esie Instrumentation Skills
»:Na'lne of 'the*Cbufse 'P,hys'ics S,EC.

.. Semester PN TR /I TR

¢ Duration: 3 Hours. .- ;.. Maximum Marks : 30

Instructions for Candldates '
1.  Write you‘r' Roll No: —-dﬁ_ the top immediately on receipt o1
this questxon paper.

2. Attempt any five. questxons ifrall, e =

1. (a) D1fferent1ate 'between _accuracy and prec1s1on in

measurement of a phySI l quannty usmg an electromc

measurmg dev1ce Gwe sultablc example of each

(3,2)

'(b) Give step’ by step procedure for testmg a translstor by
v g mulu-meter T o godees Yaed R 5)

.o

- i T RTLOg
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¢

2. (a) What are the essential characteristics of a sensor? Give

account of three main characteristics, (2,3)

(b) Usmg two mult1 meters A and B reszstance of a

conductor 1s: measured at varmus temperatures as:

3w [P |ZrC  |IFC M€ [25°C

15006 | 2010 | 2020 | 2030 | 2040 | 2.05Q
5T 20010 | 2.0140 | 2.0260 | 20370 | 2.0490 | 2.053Q

Which is more sensitive multi- meter‘7 Wthh of the two
give accurate value of temperature coefficient of
o rcsl.stance?-_zJu;stlfy,yomj‘answcr. swifs © - (2,3)
-.-3 (a) What is’ loadmo effcct m measurcment of voltages “
| across almd by a voltmetcr? What 1s the C'lusc of this

cffect" Suggest su1tab1c methcds of mlmm:smg “this

(b) Why d)gltal multl meters are- prcferrcd over the
conventional analog mu1t1 meters for testing an
electronic circuit? Which of the two will you prefer for
testing an ‘electrolytic capacitor? Give suitablg reason
for it. (2,1,2)
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h thc help ©

f '1 suitable dmgram gwc nccessary

kmg of a Cathodc Ray Tube

Ltruction and wor
T). | (5)
ng block diagram explam the working of 2 Digital

“(5)

rage Oscilloscope (DSO)

rking of function

| (%)

t is the

rrﬂ) of a
@3)

ing block diagram explain the WO

nerator.

hat is duty cycle of a square wave? Wha

ivantage of taking FFT (Fast Fourier Transfo

| gnal.

zve step by step procedurc of wasuremem of Q factor o

Dfa 0011 by LCQ metcr Sl se s
Namg the basic brldges used for measufcmeht' of
ary theory. (1,4)

?apacitive rcactancc vac its neccss

d by cal:brmon of a function

instrument
(2,3)

What do you undcrstan
the calibration of this 1

]

- generator? How i8

done?

p.T.O.
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(b) Name four important €rrors in measuremey
iph)l’/sical quéntity by an clectronic device, Sug

methods of minimising the same.
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This question paper contains 4+2 printed pages]

Roll No.

S. No. of Question Paper : 7342
Unique Paper Code ;32225103 HC

Name of the Paper Digital, Analog and Instrumentation

Name of the Course  : Physics : Generic Elective for .
- Honours |
Semester |

Duration : 3 Hours Maximum Marks : 75
(Write vour Roll No. on the top immediately on receipt of this question paper.)

Attémpt Jour 'unestions in all including
8} No.l'._l‘,which i_s'dompulso@.
1. ,Attémpt 'a:ny_' six of the following ' .- '6><5=30
(_") Give the Boolean expressilon and_ truth -table "fdr the

following circuit :

P.TO.
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(b)

(c)

(@)

(e)

7342
Converl a dcchnal number 378.93,4 to its binary

equivalent and a binary number 110111015 to its dccima]

equivalent.

Name the universal logic gates and - tell why are they

called so ? Design logic. gates (AND, OR and NoT)

using only any of the universal logic gate.

Expla.in the difference between a photodiode and an LED.

Why is an LED preferred over a conventional

incandescent lamp as an indicator device in an electrical

. circuit ?

For the semiconductor material of a light emitting diode

energy gap is 1.25 eV. What is 'the wavelength of the

emitted light 2 Given : 4 = 6.62 x 104 Joule s,

~

¢ =3 x 10% m/sec.

A certain transistor hzis e of 0.98 and a collecter

leakage current 1, of 1 pA. Calculate the collector and

the base currents, ‘when I = ImA.
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(@ What is a DC load line and Q-point 2 Where will you
fix the operating point for designing in CI: amplifier ?
(/n  Give the pin-out diagram of Op-Amp IC 741. Define

CMRR ‘and slew rate.

()  Determine the output voltage of the following circuit
when V, = - 02V and V, =0 V.
; : 440 kQ
AV Vel Summ
44 kQ
20 kQ
V2 f Vv

L7 v

1) Draw the pin out diagram of [C-555 and explain the
function of. pin 5 and pin 6. Give any fwo applicatiohs
of an IC 555 timer. -

(@)  What is full subtraétw in digital electronics ? How by
using two half subtractor and OR gate, can a full . -
subtractor be achieved ? | 8

(p)  Minimize ‘the following logic function using Karnaugh
map;

AA, B, C, D) =Zm (134,10, [,12,14) + Zd(2,6,13,15). 7

P.TO.
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(.4 ) : b . |
(¢)  With the help of a suitable diagram, explain the férmatign
of depletion region in a p-n junction. How does jt
width change wlllen junction is :
(/) Forward biased
'-(ii) Reverse biased. ey 2 : 8
(b) Draw the--circuit diégram :of a b-n junctién diode in
forward and reverse 'biasing. 'Draw the V-I c;haracterisﬁcs
'for‘eéch b-iésing. ‘ o & 7
(a) [51‘aw the Cil;cilit dizéQtam of a ICE"‘single ‘stage trans-istor
amplifier. b ol R "
(b) Cfal:culate'_ Ithe'. de b.iaéi \_'oltaoes" and currents,for the
| _cir‘cdit of ﬁgure. Assunne_’:V-BE 0. _>V and B = 60 for

the transnstor used S .
: —~+ 12 V. :

J
=5 kQ =1 kQ
'8
~alyer

c\
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(cj ‘ When the emitter currcnibl’ a transistor is clmngcd by
| mA. its collector current changes by ().9‘)5 mA.
Calcula-te :

() its 'common-base _s‘horl circuit gdin, o and
(if) - its common-emitter short c'ircui; current gain f3. 4
(@) Derive ar; expréssion for the closed: loop gain of
oberation_al ampli'ﬁc':r'-c'o"nfig,ured~ in nlon-in\‘\'crling
mode.': ) | : 8
(b)  Draw é circuit for a basic op-amb diff"erentiator, Draw
the- output waveform if .the input. to this circuit is a
‘square wave. Tt g | ' 7
(.a)‘ l;)r'aw’ tvhe schematic '.diag‘ram.lofl a f‘ullll-w'av\e rectifier.
E:xplain its working and obtaiﬁ an expression for its ripple
factor .and‘re'ct-iﬁcaﬁon efficiency. | - e 8
(b) = Tlie' turﬁs rétiq :of _'thé' tranéf;ofmer used in a bl‘idge
- rectifier is "’1 t ny = 12.0 1. The primary is connected
| 197220 V, 50 .f-lz power mé\ins. Aséuming that the diode
voltage drops to. be zero, find the dc \-/oltage acros‘s

the load. What is peak inverse voltage of each diode ? 7
P.T.O.
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(a)

(h)

« 0 ) 7347

Draw the block diagram of CRO labelling all the parts.
Explain its uses to measure voltage, frequency and

phase of a sinusoidal wave. 8

Draw the circuit diagram and explain the working of 555
timer as an astable multivibrator. How will you achieve

50% duty cycle in astable multivibrator. 7

6 | - v 200

i
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Your Roll No......c.ceeeeee
sr. No. of Question Paper : 6773 HC
Unique Paper Code . 42351101
Vame of the Paper . Calculus and Matrices
Vame of the Course : B.Sc. (Mathematical Sciences)-1

B.Sc. (Physical Sciences)-I

|

Femester 2

5uration - 3 Hours Maximum Marks : 75

nstructions for Candidates

Write your Roll No. on the top immediately on receipt of

this question paper.

). Attempt any two questions from each section.

SECTION-I

S
.

1 2
(a) (i) Let X = [2} and Y = {_3:'. Determine X+Y.

Sketch a directed line segment in R? representing
each of the vectors X, Y and X+Y.

P.T.O.

{
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] C i
(i) Find the value of ¢ for which the set {[ jH
of vectors in R? is linearly dependent, (t

(b) Let W be the subset of R? consisting of all the vectq

a

of the form b , where a and b are real number
1

{

Show that W is not a subspace of R°. (6

2. (a) Let T: R?* - R? be defined by

X =X
T y|=|y
Z Z

Show that T is a linear transformation. Also find a mat
representation for T. @
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(b) Find the eigenvalues of the matrix t
[ 5 7
0
I (a) Find the inverse of the matrix using elementary row
1521551
§ operations: 023 : (6)
5 51

(b) Solve, if consistent, the following system of linear

equations
x+y+3z=1
2x + 3y -z=3

5x + 7y +z=1 6)

SECTION-II
(a) Discuss the convergence of the sequences

(i) <a >, where a, = -1n"

P.T.O.
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. 2n |
(ii) <b,>, where b = 341 (6)

1
1+3x (6)

(b) Find the n'* derivative of y =

() If y = In(x +./14+x%), prove that(l + X2)Y oy
(2n+D)xy ,, + n’y = 0. (6)

5. (a) Sketch the graph of y = -2(x + 1)? - 3. (6)

(b) A dose of 5 ml of a medicine is injected into a patient's
body. In 1 hour 1 ml of the medicine was absorbed by
the body. In how much time will 90% of the medicine be
absorbed by the body. (6)

(c) Derive the Maclaurin series expansion for cos X

assuming the validity of the expansion. (6)

6. (a) Draw the level curves of f(x, y) =y2— x2 at height
k=0,1,2. (6)
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(b) Find all the sccond order partial derivatives off

(x,y)= x2y3 + xy°. (6)

(c) Verify that w(x, t) = exp(-c’k?t) (a cos kx + b sin kx);

a and b are constants, is a solution of the diffusion

(6)

equation.
SECTION-III

(a) Describe the set of points z in the complex plane that
satisfy |z — (1 + i)| = 4. (2°42)

(b) Find the product of z, = 1 — i. z, = /3 +; using polar

representation of complex numbers. (2'%4)
(c) Find the radius-and center of the circle
zz — (2 + 3z -2 -3z +9 =0. (2'2)

(a) Form an equation whose roots are the n'® powers of the

roots of the equation,

x2 — 2xCos@ + 1 = 0, (3'%4)

(Cosa +iSina)*
(b) Evaluate "0 1 iSina)’

(4)
P50,
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e

«
T e
Y

B T

(a) It Cosa + 2Cosf3 + 3Cosy = Sino +2S8infH 3Siny -
prove that Cos3a +8Cos3fi +27Cos3y = [g¢.

(o + g+ p). (34"

\-\ﬁ

(b) Solve the equation z’ + z = 0. (4

-~
kS

't

e
1
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