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M.5.:-) Q.No.1) Is compulsory : \’.\f‘?
i : : o
ii) Attempt any THREE from remaining O
N -
iii} All questions carry equal marks A

o

4 ‘ kel :
Q.No.1) a) if logtan x = y then prove that sinh(n + 1)y + sinh(n — 1)y = 2Zsinhny - coseg%: (3)
o

_ b)If z = log(tan x + tan y) then prove that sin ngi + sin Zy-gi- = 2 ‘\ ) (3)
| ar8.e) | o i
c)fx=rsinfcose ,y =rsinfsing ,z=rcosé theni‘”mda—’li b ¥ (3) '
: xyz2) .-
e
d}vaethatlo sec ”x_2+x_4+x_6+ ......... AR TR Q 3
g xX = 2 12 45 ,_f""'i | Y ( )
- . ] .._8 ‘l_ 'E;}_.. (1]
= e) Find the values of a,b,cand A~ when 4 == - 1 \B ‘is orthogonal - (4)
. d Z{\w: 5
A)Ify =sin@ + cos @ then prove that y, = r"J 1 6{:—1)“ sin 260 where 8 = rx (4)

, if nis multiple of 3 : !

("
QNo2)a) if 2 = —1 + V3 then prove that (£)" +(z); { 1, tf nis not multtple of 3 ()

k- 1 2 =2 Nl
b)ifA= [——1 3 0 ] then find tw&non-smgular matrices P & Q such that PAQ is in normal )
0 -2 1 &
&
] form also find p(A4) and A"l,\\ 6
| ¢) State and prove Euler‘s tﬁ%‘orem for functions of two independent variable hence prove that =
= ‘ au ) =0 if x=e%tanv ,y = e secv ' (8) .
» i ) 3x~2y+z=0b
. Q.No. 3)a) Determtng@% values of a and b such that system LSx —-8y+9z=3
il ot x+y+az=-1
l has \G)/no solution, ii)a unique solution, iii) infinite number of solutions (6)

/\

<hl\éiscuss the maximum and minimum of f(x,y) = x3 + 3xy? — 15(x% + yz) + 72x (6)

¥ ¢) Show that tan™1 (x”’) - §+ -z-log (x_-:_;:) . | =

A,
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2 Q.P. Code : 5001

- g T A Bx L |
QNodla)fu=xyz,v=x*+y2+2z /W =X +y + z then prove that - s (6)

i ) i <5
b) tf\/?rd = a + iff then prove thati) a? + g% = e—ié ii) tan (—‘E) = ”T“ . - (6)

' x—y+2z=2
c) Apply Crout’s method to solve {31: +2y—-3z=2 (8)
dx—4y+2z=2
Q.No.5) 3) If cos®8 + sin®0 = a cos 46 + § then prove thata + f = 1 ‘ (Gk)‘:‘&”
s ) “a
. ag*~beX+cx
b) Find the values of a, b & ¢ such that hmx_.n-.-T_m;-— =4 ; . ;'}3)
Q N

c)Ifx = cos [log (ylfm)] then prove that . Q\

(1 =2 yp4z = (2n+ Dxyney — (m? + 02y, = 0 oy (8)
e

Q.No.6) a) Define linear dependence and independence of vectors, Examine for linedr dependence of

(‘(3»
following set of vectors and find the relation between them if dqge?‘dent
k _

1 12 3 o
X1 = [—-1] ,Xz = [ﬂ .Xg = [0] {‘i" ’ [G)
1] 2 o{‘

_ eyt pe L B e T
b)[fz_f(ti,v),u_x y ,v—nythenproveth?bw;;-i-ay,—fi- uZ +v ag=,+av= (6)

c) Fit a straight line passing through points (0,1), @“2?, (2,3),(3,4.5),(4,6), (5,7.55 (8)
&
&
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(8)

(6)

)i6)
(®)
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(REVISED COURSE)

(2 Hours)

Q.P. Code : 5028

(2) Attempt any three questions from remaining Question No’s 2 to 6

M2 - (1) Question No. 1 is compulsory
(3) Assume suitable data wherever requiréd.
(4) Figures to the right indicate marks.

1 Aztemptany five.

a) Draw the unit cell and Basis of DC structure.

b) Draw the following w.r.t. a cubic unit cell:

111 111

(123)

(15)

-
¢) Draw a neat labelled Energy band diagram to sho@e variation of Fermi Level with-doping
concentration in N-Type semi-conductors.

d) Calculate electronic polarizability of
and the gas contains 2.7 X 10* atoms per

e) What are the properties of soft rnae?feﬁc materials? Briefly explain one application.

v

\
Ar:;%(ﬁm. Given relative permittivity is 1.0024 at NTP

f) Monochromatic high energy x—ré}é’ are incident on a crystal. If 1st order reflection is observed
atan angle 3.4°, at what an@Woutd 2nd order reflection be expected.
T

D

g) A class room has dime tans 20 X 15 X 5 m?. The reverberation time is 3.5 sec. Calculate the
total absorption of itf_%\m ce and average absorption co efficient.
I

A

L./
2. a) Draw the unité‘:ﬁ of HCP. Derive the number of atorns / unit cell, the c¢/a ratio and

the packing fraction.
rr—\.

(5+3)

Calculafe-the ratio of the number of vacancies to the number of atoms when the average

energy‘required to create a vacancy is 0.95 ev at 500 k.
Q

© I
plain Hall effect & its significance. With a neat diagram derive the expression for the (7)

?‘3 Hall voltage & Hall co-efficient.
.":1‘-.
Tug
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- b}-An Ultrasonic-beam-of 1 cm wavelength sent by a ship returns from.se‘aunged after 2sec.  (5)

2 Q.P. Code : 5028
a) Draw the hysteresis loop for a ferromagnetic material. Prove thatin a (4+4)
ferromagnetic material, the power loss / unit volume in a hysteresis cycle is equal to
the area under the hysteresis loop. ' Q‘

A solenoid consisting of 500 turns and carrying 5amp is 0.5m long. Calculate (i) magneto _3_:;\1

motive force & (ii) total flux if the area of the cross-section is 0.0004m?. (Assume the {Q

medium is air) (,;O

"
b) With a neat labelled diagram explain the principle, construction and working of a Q )
piezoelectric oscillator. ' _ §§~

a) Explain analysis of crystal structure using Bragg’s X-ray spectrometer. YS} (5)

If the salinity of sea water at 30° C is 29 gm / lit. calculate the dep@? sea bed at30°C

_and the frequency of ultrasonic beam. (Oq *
c) Explain Criticai Configuration & find the Critical radius ratio\@ ionic crystal for ligancy 6. (5)
a) Explain ionic pdlarization & derive the expression for i‘fﬁf‘:%olarizability. : (5)
b) In a solid, consider the energy level lying 0.012ev ‘;Gv Fermi level. Whatisthe . (5)

probability of this level not being occupied by ectron?
Given T = 300 kelvin. K = 1.38 x 102 J/K. e

c) For an intrinsic semiconductor show thatﬁ Fermi level lies in the centre of the (5)
forbidden energy gap. ( J
NG
a) What is reverberation? Define Re ration time. Explain its role in acoustics. (5)
b) Explain the principle, oonstru&xé(n, & working of a LED. (5)
N
¢) Describe the types of liqu ‘\rystals & their properties. . : (5)
| e -
AN : ~
(:j\ * * *
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(2 Hours) [ Total Marks :60 .-

(1) Question No.1 is compulsory
(2) Answer any three questions from remaining five questions.
(3) Figure to the right indicate marks

5

(4) All questions carry equal marks
(5) Atomic weght: Ca=40, H=1 C=12, 0=16, Mg=24, Na=23, C 35 5,
5=32, Al=27,

Attempt any five from the folloWing 15
(a) Why is hot lime-soda process prefeued over colu lime-soda method?
(b) What are the drawbacks of Natural Rubber. .~
(c) List the applications of carbon nanotubes, - j
(d) Define flash point and fire pointy Give its’ mgmf'cance ‘ : |

) (e) Whatis Triple point? Explain it witf! n&'er‘encu 10 one component water system.
(f) Distinguish between thermoplastic ana theunosettmg resins. ‘

(g) A 5ml sample of waste water was ‘refluxed with 30ml of potassium
dichromate solution and after reﬂuxmg the excess unreacted dichromate

) required 23ml of 0.1M FAS solution. A blank of distilled water on
refluxing with 30ml of dlchxomate solution required 36ml of 0.1M "

5) FAS solution. Calculate tm, COD value of the waste water.

(5) . (a) Calculate the quantity ofpnle lune (70% pure) and soda (85% pure) required ¢

() for softening of 100,000 Fitres of water contammg the following impurities

in ppm.

Ca(HCO,), = 30.2, \dg(HCO 3); =20.8, CaCl, = 28.1, MgCl, = 8.78,
" Cas80, s 33, MgaO = 6.7, NaCl = 17.9,
~ (b) Whatis the ph?ae Rule? Draw a neat labelled diagram for water system. Using 5

phase rule, find the number of degrees of freedom (F) for the following systems;
k (i) Icq-\w £— water (/) £—; water vapour (g) i &
(i1) f?g'ateré% water vapour '
12} Explain the preparation, properties and uses of silica bricks 4

’ f2) D';-,fine Lubricant, Lubrication. Ditdess the boundary-film Lubrication g

mechamsm -
'8} What is meant by fabrication of plastic? Explain in details the injection g e
moulding method
4 Discuss the Limitations of phase rule. 4

[TURN OVER
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siic the preparation, properties and uses of any two of the following :
(1) Kevlar (ii) PMMA (iii) Buna-S

is activated sludge? Explain the method with a flow-sheet diagram.

d the acid-value of a vegetable oil whose Sml required 2ml of I\y
. OQ

L OH during titration. (Density of oil = 0.92)

=

v

t2 notes on (Any two) o
(i) Decay of conceete k.-

(i) Setting and hardening of cement ' R
i) RCC

Sxplain the functions of the following constituents in the- compoundmg of
pastics. Give proper examples. (Any two) ,;;‘

(1) Fillers (ii) Plasticizers (iii) Lubucants

= hardness of 75,000 litres of a water sample, was complete!y removed
a permutit. The exhausted permutit then 1equ1red 1500L of NaCl

ataining 117 mg of NaCl per litre forr egen.,ratlon Calculate the hardness
water sample. N

Explain with a neat diagram, the 76011t€ process of water softening
luding the following pomts ol

(i) Principle :
(1i) Softening and rcgenc. auon reactions
(11i) Process

el
(iv) advantages

What is vulcanizatioll'?"""Exp]ain giving proper reaction. Discuss the
smprovement in the: ‘diawbacks of natural rubber after vulcanization

Under what condmong are solid lubricants gggd2 Explain Graphite as a

12133-15.
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(REVISED COURSE) o

(3Hours) &
Total Marks : 80, "
M B.1. Question No. 1 is Compulsory. vi}*
‘2 Answer any Three more questions out of the remaining Five questions. : LY
3 Assume any suitable data wherever required but justify the same. e
& Figures to the right indicate full mark o
& Take g=9.81m/s’ .
Q12) Three concurrent forces P=150N, Q=250Nand $=300N are acting at 120° with earh other
Besermine their resultant force magnitude and direction with respect to P. What nghelr equilibrant? [4]
%) Aprismatic bar AB of length 6m and weight 3 KN Is hinged to a wall and Sunported by a
=&l BC. Find hinge reaction and tension in cable BC. e, [4]
N ¢
X
]
= ~ P
h A2
30° '\‘_f
3.s0" B 5{.; §
3 0%
e A block of weight 800N is acted upon by{& ﬁon.zontal force P as shown in ﬁguro If the
soefficient of friction between the block and uif:lme are 1, =0.35and ju= 0.25, determine the
walue of P for impending motion up the pl_;\z\t;; 4]
.'\.T_‘r‘ -
P
L | g
- {
&) A hot air balloon starts rising vertically up from the ground with an acceleration of 0.2m/s% . R
12 seconds later the max sitting inside the balloon releases a stone. Find the time taken by the
stone to l:ut the ground_ 4] '
# \ ‘
2 ) A small block msts on a turn table, 0.5m away from its centre. The turn table, starting from

“gest, is rotategi@in such a way that the block undergoes a constant tangential acceleration.
Determine the angular velocity of the turn table at the instant when the block starts-slipping.

=04 S 4]

e
%

.

-
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Q2a) Three right circular cylinders A, B, C are piled up in a rectangular channel as shown in
figure. Determine the reactions at point 6 between the cylinder A and vertical wall of the
channel. . [8]
(CylinderA: radius=4cm, mass= 15kg o
Cylinder B: radius=6cm, mass=40kg. Cylinder C: radius=5cm, mass=20kg.)

b 1'8!’4——;—{ X
b) Four forces and a couple are acting on a plate as shown in figure. Detcg}xine the resultant
e
force and locate it with respect to point A. | 2O N &y ] [6]

300 mm

&
c) Two balls with masses 20kg and 30kg are n@@iﬁg towards each other with velocities 10m/s
and 5m/s respectively . If after impact the bali having mass 30kg reverses its direction of motion
and moves with velocity 6m/s, then determitie the coefficient of restitution between the two

palls. - & [6]
; Cyr
Q3.2) Determine the Centroid of the-haded area. All dimensions are in mm. (8]
' ,,4;;4‘;\ AY-2x1S ;

X<AxIS
—-—

'[TURN OVER
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along BC where C (3,3,4)m. Find resu.'ltant of two forces and find moment of resultant

;«év Soree about a point D(0,3; -2) m. : (6] \\

AZkg collar M is attached to a spring and slides without friction in a vertical plane along thf\
rod ABC as shown in figure. The spring has an un-deformed length of 100mm and 1t&
k=800N/m. If the collar is released from rest at A, determme its velocity i) as it g@sses
B. ii) as it reaches C. ’ “TG]

o
L
& 'ﬁ.?- \
., -
% &
¢y
o
| &\
Q4 .2) Find support reactions at A and B for the beam loaded asﬂiown in figure. A is hinged and
‘B !'0]101‘ . . ) { . [s]
24kN/m

5) An object is projected so that it Justs‘(;iears two obstacles each of 7.5 m height,
which are situated 50 m from each other If the-time of passing between the
obstacles is 2.5 5, calculate the ceginplete range of projection and the initial velocity
‘ the projectile. ;- [6]

on. 10286-15. ' [TURN OVER
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%) Force SKN is actmg along AB where A(O 0,-1)m and B(S 2 -4)m Another force 8KN is . B
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4 | QP Code : 5012

¢) The crank BC of a slider crank mechanism is rotating at constant speed of 30 rpm clockwise.

Determine the velocity of the piston A at the given instant. [6]
AB = 400 MM BC =jcomm
B

.
. Q
0
e e - '
QS5a) For the truss shown in figure, determine, \ '{;-‘5"

(i)Support Reactions . i; (2]
(ii)Forces in members CE and CF by method of sections only. \? [2)
(iii)Forces in any other four members by method of joints v . - [4]

4m

3m

, - (IDKN 10KN ’IlKN
b) A particle moves in a straight line witl’(éfeceleration-timc diagram shown in figure. Construct
velocity-time diagram for the motion assuming that the motion starts with initial velocity of S5m/s
from the starting point. Also determing iis displacement at t=12 seconds. ]

. as Lo RO
atmssn , /
0.5 > _'“' : /

o ”\/

N

L R T s

o ey \ -
o ( 5 6 10 1= as
(:)‘ t{sec) %
o
\"\)\.
X
&
P
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— ¢) Due to slipping, points A and B on the rim of the disk have the velocities Va= 1.5m/s to the
’ night and V}, =3m/s to the left as shown in figure. Determine the velocities of the centre point C 1
. ==d point D on the rim at this instant. Take radius of disk 0.24m. 6
’ \l.- ) Y
l %'31';/5 B

v1=15n/s

s L] - y )
Q6a) Find force requires to pull block B as shown. Coefficient of friction ctween A and B

2
,]] is 0.3 and between B and floor is 0.25. Mass of A=40kg and B=60kg. [8] ' b
) |
STRING.
p
T
-~ i
b) A force acts at the origin in a direction defined by the angles 0y =65 and 0, =40° .-
" Knowing that the x-component of the force is 750N, determine i) the other components ii)

magnitude of the force iii) the value of 6, . [4]

<) A particle travels on a circular path, whose distance travelled is defined by
SR - 8= (0.5¢° + 3t) m. If the total acceleration is 10 m/s?, at t=2 sec, find its radius of curvature. [4]
of 5m/s
(6] &) Block A and B of mass 6kg and 12kg respectively are connected by a string passing over a :

smooth pulley. Neglect mass of puliey. If coefficient of kinetic friction between the block A and |

the inclined surface is 0.2, determine the accelegafiog-of block A and block B. [4) ‘
VER

on. 10286-15. : | | 4 :




e — ‘- . = ‘i
( = |
_Som. L- (BSES~ BEEE  Dec- OIS g
~
. 5014 vl
QP Code : & |
. (3 Hours) [ Total Marks :80 %‘Yw !
N.B. : (1) Question no. 1 is compulsory. ' . Oiqy E
: (2) Attempt any three questions out of remaining questions. M‘f;\a“ l
(3) Assume suitable data if necessary. oy
1. (4) Find equivalent resistance across terminals A & B of network shown Q\(’«r’ 3 1
B | < |
4onm Lohm AR Johm 4 ohm %\
A aafih s AL - L e 1
3 abm Gy
W= - ’ ‘%“
2ohen 3 ohur _\\ﬁ
(b) State and explain maximum power transfer theorem. “\Q ' 3
(¢) Find the rms value of current flowing through a 314 capacitor when 3
connected to 230V, 50 Hz, 1-¢ AC Supply. _
(d) A series R-L-C circuit is supplied with v(t)= 10si ﬂ{YOOOt) Volts. If the 3
‘maximum peak voltage across capacitor is 400-Volts find the quality factor of
the circuit. (:)
(e) Draw and explain thc power tnanglc for a3v@ lagging load. 2,

() A 80 KkVA, 3200/400 V, 1-® , 50 Hz@nsformcr has 11l turns on secondary 4
' winding calculate (i) Number of turns @@ primary winding u)Secondary full load
current (iii)Cross sectional area of Qﬁy core if the maximum ' flux density is 1.2

tesla.
(2) Justify that full wave rectlfier <<:/ﬁ}nore efficient that half wave rectifier. 2
a0
ﬁ:'i::'\ !
2 (a) By mesh analysis find t@?current through 4 ohm resistor for the given circuit 6 )
shown below \c.:j
£ s
v ! 1
Wﬁ\j} I ' 10 aobvm é %Jm
€y
o, < 1y 4 1 ohav T 3 ahm
O‘* —AAA- Y.V S
a5
)5
G e A
\3 4V 4 ohm
&
Y

(b) ﬁﬁhen a resistor and a choke coil in series are connected to a 240V supply, a 8
Y-écurrent of 3A flows, lagging 37° behind the supply voltage, while voltage across

Q'\' the coil is 171V. Find resistance of resistor, resistance and reactance of coil.

ic) Draw and explain the phasor diagram for practical transformer connected to lagging 6

power factor load. ‘ [ TURN OVER
ID-Con. 11415 15.
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(2 Hours) . [Total Marks : 60 <~
: RY
: (1) . Question No. 1 is compulsory. ‘ s
(2) Attempt any three questions from Question Nos. 2 to 6. A\i;!f.-f‘
(3) Draw neat labelled diagrams wherever necessary. ‘?
(4) Figures to right indicate full marks. , b
i |
Attempt any five of the following :— ~ L

(a) How environmental education is essential for sustainable deve\l\é}ment 2 15

(b) - What are the stationary and mobile sources of air pollution 7

(c) What are the functions and powers of Central Pollution Control Board (CPCB) ?

(d) Explain the term : ‘Carbon Credit’. .

(¢) What are the conventional sources of energy ? and -
What are their advantages and limitations ? .k

() What is ecological pyramid ? How energy flows dcross pyramid ?

(g) What are the reasons of Ozone layer depletion ?;;\QWhat are its effects ?

(a) Explain economic and environmental aspects of‘gustainable development. 5
() Draw a neat diagram and explain working of ¥ag house filter. 5
(c) Draw a neat diagram and explain workingiaj‘photovoltaic'cell. ’ 5
: O :
(2) Outline important features of environmcx;@vclearance and authorization mechanism. 5~
(b) Discuss how the techniques of disas‘g@&'hanagement are implemented at thetime 5
of Tsunami ? e ' ‘

(c) Write briefly about Minamata c(l%gé;se in Japan. 1 ' ' 5

,'\“f’a’ 7 « ' n . . ‘ .
(a2) What are the global enviropmental problems pertaining to sanitation and land ?

5

(b) Describe briefly the impgriant features of environmental protection act. 5

(c) Draw aneat labelled duggifam and explain how is it possible to obtain electricity 5
from geothermal e?:qu

(a) Explain why re durce utilization as per carrying capacity of earth is important 5
for sustainabl¢-development. : ‘18

(b) What are tggﬁﬁauscs and effects of acid-rain ? 5
(c) Whatis I-ggrdel energy ? How hydropower generation is carried out ? o 5

> }> . : . ;
(2) Wh@@e the reasons for depleting nature of our mineral resources ? -
() E 4in how industrial waste water treatment is carried out ? 5
(¢) What is Indoor Air Pollution ? ' 5

?'S\Iiist indoor air pollutants and explain their effects on human health.

L =
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