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Please check whether you have got the right question paper.
N.B: 1. Question No.1 is compulsory.
2. Answer any three from the remaining,
| 3. Figures to the right indicate marks,

! Q1. a Separate into real part and imaginary of Cos-! ( !)

03

b. iy B+ ] | .
Show that the matrix A is unitary where A = {[3 +i 5 o “HY is. umtary if \ e
o+ pZ+y?+42 =1 LSS

C. - _ 3/ G 3 ﬂ s 2_‘&7:: R i : gl 03
Ifz =tan (y + ax)+ (y — ax) /2 then show that PPt Froea LR

difx=u y =-E Prove that J//= 1 o P 03

e h *3 | o , 04
Find the nt» derivative 0f(x+1)(x—2) _ .

£, . 1 2 411 12-2 04
Using the matrix A = [ 1 1] decode the message matrlx C [ 44 9-2

. a. If sin*g cos39 a casﬁ' +b cos 39+ 0 cos 56+ d cos 76 then f‘md a,b,cd 06

b. Using Newton Raphson mefhod Su}ve 3x Eosx 1 D Correct to 3 decimal places. 06

c. Find the. statmnary pmnts of the funcnon xs3+3.75y -«3x2—-3y + 4 & also find maximum 08
and minimum values of the function. ‘

- i Show that 06
xcosecx 1+ -6-+3—_x W et

b. Reduce matrix to PAQ normal form and ﬁnd 2 non Singular matrices P & Q 06

£-Z: g 2%
2 5 -2 3
a2 - 12

& Ify= cos (m sin"ix) Prove that (1 — x%)y,.5 - (21 + 1)xypyq + (% — n2)y, =0 08
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Q4. a.
- Show that all the roots of (x + 1)6 +(x — 1)6 0 are given by -icot ——

Q.5.

Q.6.

0

2]

Q.P. Code : 24851

State and prove Euler’s theorem for three Variables.

(1'1

here
k=0,1,2,3,4,5

. Show that the equations

-2x+ y+ z=a
x—-2y+z=5b
x+ y—-2z=¢

have no solutions unless a + b + ¢ = 0 in which case they have lnﬁmtely mauy sulutmns. :

Find these Solutions when a = 1 b=1. .¢€5.2." SNE

= f(x,y) x=rcos@
y = rsin@ Prove that

@ +6) -6 =

i) x = log(sec@ + tan@)

. If cos hx = sec 6 Prove that

i) 6=>-2tan"(e™)

. Solve by Gauss Jacobi

Iteration method
5x-y+z=10
2x+4y =12
x+y+5z= -1

. Prove that
23 Lxb 5 od
cos~fanh(log = m =2 (x -5+ Eom == -)
Jfy = %% Si‘rfl-z-,cos §51n3x Find Y

(i)Evaluate Lim (Cot x)*"*
x =0 _ - P

(ii) Prove that  log [—2-;—3%:—:—;;] = 2i tan~!(cotx tan hy)

ek o ke o of ok sk ook ok ok ke ok ok o ok ok sk e ok ok e e
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TO131/T1871 APPLIED PHYSICS L
I

Q. P. Code: 26572
Time: 2 hours 3 ’_ Marks 60
N.B. 1) Question no 1 is compulsory :
2) Attempt any three questions from Q.2 to Q.6

3) Assume suitable data wherever required

4) Figures on the right indicates marks

1 Attempt any five ‘ ‘ 15
a  ‘Crystal act as three dimensional grating for X-rays’, explain.
Calculate the frequency and wavelength of phofon’ whose energy is 75eV.
¢ Draw the energy band diagram of pn Junctlon diode in forward and reverse bias

condition. :
“Superconductor is a perfect diamagnetic”, Explain.
' e What is reverberation time? How is it important? Write the factors affecting

reverberation time.

f A quartz crystal of thickness 1.5mm’ is v1bratmg with resonance. Calculate it’s
fundamental frequency if the Young’s modulus of quartz crystal is 7.9x10'°N/m? and
density is 2650kg/m .

g Mobility’s of electron and hole ina sample of Ge at room temperature are 0.36 m*/V
sec and 0.17m?/V-sec respectively. If electron’ and hole densities are equal and it is
2.5%10"%/cm?, calculate its conductmty :

2 a With Heisenberg’s uncertainty pripéiple prove that electron cannot survive in 4
nucleus. An electron has a speed of 300m/sec. with uncertainty of 0.01%. Find the

accuracy in its position. 4
b Show that Fermi energy level in mtrmslc semiconductor is at the Centre of forbidden 7
_energy gap.

~What is the probability. ofan electron being thermally excited to the conduction band
in S1 at 30°C. The band gap energy is 1. 12eV
O

'8 Wlth neat diagram of unit cell explain the structure of HCP crystal and calculate the 8

no: of ions per unit cell, Loordlnat!on no. , lattice constant and packing factor of the

3 structure. :
b '~‘_'State the Hall effect. Dcrwc the expressmn for Hall voltage and Hall coefficient with 7
< neat dlagram
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TO131/T1871 APPLIED PHYSICS 1.
Q P Code: 26572

What is working principle of Maglev? Explain how it can acqutre h:gh speed‘? :

A hall of dimensions 25x18x12m?® has an average absorption coefficxem 0 2. Find the

reverberation time. If a curtain cloth of area 150m? is suspended at. the Centre of hall
with coefficient of absorption 0.75, What will be the rever‘oeratlon time? :
State the piezoelectric cffect. With neat circuit dlagram explam the prmc1ple and
working of piezoectric oscillator. '

With energy band diagram, explain the vanatlon of Fcrml energy level with

temperature in extrinsic semiconductor.

Explain with example how to determme Lrystal structure by Bragg’s X—ray'

spectrometer. }
Obtain one dimensional time dependent’ Sbhrodmger equatlon

Define ligancy and critical radius ratio: Calculate critical radlus ratlo for llgancy 6.
What is the significance of wave ﬁmctlon? Derlve the expressxon for energy Eigen

values for free particle in one dlmensmnal potential well.
What is photovoltaic effect? Explam the prmcxplc and workmg of Solar cell.

sk ok ok ok ok K K

Page2 of 2

454F6092816A016A6CBB35FDD1CSFBB6

w




3 F__E‘\/ Sermn - T Cchoiece Ba_se)/ﬁ-pplfe&l Chernig?vbﬂ-rh:f /NO’V-»]"
‘ NGO ,

Q.P. Code :22640

[Time: Two Hours] 2 - [Marks:60]

Please check whether you have got the right questlon paper
N.B: 1. Question.No.lis compulsory. P
2. Answer any three questions from the remammg ﬁve

3. All questions carry equal marks.
4. Atomic weights: Ca=40,C=12,0=16,H =1, Mg =24, $=32, Cl=35.5

Q.1 Attempt any five from the following.

™

Q2

a)
b)

c)

d)
e)

g)

Distinguish between BOD & COD.
Give the preparation, properties & uses of Kevlar.
Calculate total hardness, in ppm, in given water sample:

i) 50ml standard hard water, containing 1mg pure CaCO3 per ml,.consumed 20ml

EDTA solution.

ii) 50ml water sample consumed 30ml EDTA solution using Erio-Black T indicator.

Define flash point & fire point? Give its significance.

State the number of phases, component for the followmg equlllbrlum
l) HZO(S) - HZOU) - HzO(g)

ii) Mixture of Rhombic & monoclinic sulphur.

What are plasticizers? Give its uses & examples
Write a brief note on CNT"s.

Calculate the quantity of lime & soda required for softening of 1,00,000 liters of water

containing the fo[lowing impurities in ppm. The purlty of lime is 70% & soda is 85%

Cr;LSC)4 = 35, MgSO,, =6.7

i) Distinguish-between thermoplastic & thermosetting resins.
if) What are the functions of lubricants? *

What is Decay of concrete? Discuss its prevention.
Define fabrication. List the methods used. Discuss extrusion moulding in detail.

i) What are the limitations of phase rule?
if) Draw a neat, labeled diagram of the Rotary kiln.

15,000 liters of hard water was passed through a zeolite softener. The exhausted zeolite
required 120 liters of NaCl having strength of 30g/] of NaCl. Calculate the hardness of

water.
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[3 Hours] e :"-Q: : [Marks.\sm o
N.B: 1. Question No. 1 is compulsory. : B
2. Attempt any three questions out of remainin g five questxons ; -
3. Assume suitable data if necessary statmg Ehem clearly L
4. Take g=9-81 m/s?. : o
5. Draw suitable sketches wherever necessary
1. Attempt any four : 3
(a) State and prove varignones theorem. . ’ _ ‘ 05
(b) Find the resultant of the force system.,sflowri‘in fig, =5 N 05
joth
' 05

_-—9*

ol it “All dlmensmns are in ¢m
S(d) A forc& of S00N i 1s actmg on a black of SOKg mass resting on a horizontal surface as 05

. - shown in fig. Deterrnmc the y Ieéxty aﬁer the block has travelled a distance of 10m.
. LA ‘tCoeff of kmetm friction = 0°5 "
? Cov N
o~ i
r“;._ T/'ﬂ/}il“' oy
i e K

(¢) The "pdsitién vector of a particle which moves in the X-Y plane is given by 05
= r=(3 .- 4't_’;)vi.+':(d-5 t') J m. Calculate velocity and acceleration at t = 1 sec.

[TURN OVER
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2 Q.P. Code : 26304

5"

2. (a) Find the resultant of the force acting on the bell crank level shown Also locate its 08
position write hinge B. e o e A0S

(20N

IDDN

05

W,\- \\‘a, YA = \C’h

(¢) Two balls having 20K g and 30K g masses are moving towards each other with velocities 06
of 10m/s and 5m/s respectively as shown in fig. If other impact the ball having 30Kg
mass is moving with 6m/s velocity to the right then determine the coefficient of
restitution between the two balls,

B

3. (a) Determine the centroid of the plant lamina shaded portion is removed. 08
RN £z 6w

T'@_ﬁm :

{oonm

° 7_-:- P R
Lorm
L

\—\m-.J

(b) Explain conditions for equilibrium for forces in spaces. 06

[TURN OVER
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5. (a) Referring to the trus shown in fig. Find
i. ReactionatDand C
ii.  Zero Force members I
iii.  Forces in members FE & DC by method of sectmn Er e
iv.  Forces in other members by method of j ]omts e

(b) Determine the force 10 required to-move the block A of SODON welght up the inclined 06
plane, coefficient of frﬁtfon between a“ll;gonfact surfaces JS 0 25 Neg]ect the weight of
06
[TURN OVER
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i

(¢c) A 30N block is released from rest. If slides down a rough incline: havmg coeﬂ'rment qf 4‘ 06 #
friction 0-25. Determine the maximum compression of the sprmg S F A

A

(a) Find the support reaction at A and B for the beam loaded as shown in fig. - 57:;; .08

2" Sl golN S
s _ , .'
y,im_lg o ﬂﬂﬁ - Lo ,’_[

(b) The V-X graph of a rectlhnear\jnc}vmg pait!cle is shown £1nd acceleratlon of the (06

particle at 20m, 80m and.200m. S
45.

Y
)

N

(c) A bar AB 2m long slides down the lee as shown. The end A slides on the horizontal 06
floor with a velocity of 3m/s. E)etemun ‘the angular velocity of the rod AB and the
Velocxty of end B for the position shown.

[TURN OVER
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(a)

(b)
(©)

(@

A 500N Crate kept on the top of a 15° sloping surface is pushed down the plane Wlth :
an intitial velocity of 20 m/s. If us = 0-5 and pk = 0-4, Detgrmmethc dlst&ncc u‘avelled

by the block and the time it will take as it comes to rest.

Derive the equation of the path of a prosotile and hence shothhat the path traced by a )

prosectile is a parabolic curve.

A particle is moving in X-Y plane and its posmon xsdeﬁnedby r é- {-2—{ J E

Find ratio of curvature when t = 2 sec.

A force of 100N acts at a point P(—2, 3, 5 mvhas 1ts hne of aqtlon passmg through Q
(10, 3, 4) m. Calculate moment of this foroe about origin (0,0 0)

e

ok Cadil
AL

4

D22DB1B264DODADCC265B273A910F814
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W
(3 Hours) [ Total Marks : 80

B. : (1) Question No.l is compulsory.
(2) Solve any three from remaining questions.
(3) Assume suitable data if necessary.
(4) Figures to the right indicate full marks.

1. Answer any Five :
(a) A voltage v(1)=282.85 sin100nt is applied to a coil, having resistance 0f 2002 in 04
series with inductance of 31.83mH. Find
(i) RMS value of voltage;
(i) RMS value of current;
(iii) power dissipated in the coil and
(iv) power factor of the coil.
(b) Derive the relation between line voltage and phase voltage in star connected 04
three phase system.
(c) Find the node voltage V, by nodal analysis. 04

(d) A single phase transformer has a turn ratio (N /N,) of 2:1 and is connected to 04
a resistive load. Find the value of primary current (both magnitude and angle
with reference to flux), if the magnetizing current is 1A and the secondary
current is 4A. Neglect core Josses and leakage reactance. Draw the corresponding

phasor diagram.
k‘ () Find the Norton's equivalent of the given circuit across Rx. 04
L-on Gon
120V &) %y

651(T)

—

(f) Acoil having a resistance of 202, and an inductance ot 0.1H is connected in 04
series with a S01LF capacitor. An alternating voltage of 250V is applied to the
circuit. At what value of frequency will the current in the circuit be maximum?

- What is the value of this current? Also find the voltage across the inductor
and quality factor.

TURN OVER
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IS em -1 T0131/T1872 EVIRONMENTAL STUDIES (EVS). [ N 0 V~20 17
CCh olce QS@(‘Q Q. P. Code: 27769

Time : 2 hours Max marks : 60
N.B.: i) Question No 1 is compulsory
ii) Attempt any 3 from Q.2 to Q.6
iii) Figures to the right indicate marks.
Q1. Attempt any Five [15]

a) Explain depleting nature of forests: causes, effects and prevention.

b) Explain the concept of socio-economic aspects of sustainable development.
¢) What is meant by ‘greenhouse effect” ?

d) Write a short note : Environmental Clearance mechanism .

¢) What are limitations of conventional energy sources ?

f) Write a short note on ‘water crisis’.

g) Explain the concept of ‘carbon credit’.

Q2.
a) Write a detailed account of ‘Chipko movement’. [5]
b) What are ‘3R control measures’? [5]
¢) Define ‘noise pollution’. Which are its sources? What are its health effects? [5]
Q3.
a) Explain principle, construction and working of electrostatic precipitator. (5]
b) Discuss the case study of cloudburst and landslide at Kedarnath. [5]
¢) How electricity is generated from wind energy? [5]
Q4
a) Discuss the case study of ‘London smog’. [5]
b) Write in details : Food chain and food web. [5]
¢) Write a note on : Green buildings — Concept and objectives. [5]
Qs.
a) What is land pollution ? Discuss solid waste management. [5]
b) Which are renewable energy resources ? Write about their importance. [5]
¢) Write on : Functions and powers of Central pollution control board. [5]
Page1lof2
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TO131/T1872 EVIRONMENTAL STUDIES (EVS).

a) What is nuclear pollution ? Discuss Fukushima disaster.

b) What is an ecosystem ? Discuss the classification of ecos; ;
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