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(3 hours) Total Marks 89
N.B. (1) Question no. 1 is Compulsory

(2) Solve any three from the remaining.

Q.(1)@) If 5sinhx—-coshx =35 find tanhx .

3

=8xyzu . _ : 3)

b)If u = gt prove that
Ox0yoz
o(u, s
I ety s o e ™ g il ) 3)
1= xy 6(x y) _ _ ‘ A
(d) By Maclaurins series expand log (1+¢”) in powcrs of x uptox S Ay (3) {
-l ol ISR
(e) Show that the matrix 4 = ;I \/_ \/_ 0 i is umtary and hence ﬁnd S EL ] @
I[ 0 0 ZJ] SR ES I
2 e, L
(f) Findthe »" derivative of y= ——— —of I AT S (4) A
{x_ ¥ 2) (~2_x +3 ) % > A
Q.2) (a) Solve x* = 1+hi,»,and_ﬁti'dihebdn_tiiixu‘éd‘p{&:iuqfthlic:ro_ots. e i (6) e
(b) Find the nonsingular matrices P and Q such that PAQ is in normal form also (6)
[z + 43
I a3 I
~ find the rank of A, where 4 = [ 3!
‘ 2o 10 '
— ll 0 6_]|" -
(c) State and prove Euler s theorem for homogeneous functions on three variables. (8)
3 Q.3) i("a‘):klﬁ_\.f.e’sgi,g"atg\:for.Wha_t values of 2 and 4 the equations (6) 1
S X )‘af—t.-,;t.f"@,::;: 2 y_;a- 3z =10 x4 2 y_;+'/1 z = u have i) no solutions. (6)
ii) a unique solution. ~ iii) infinite number of solutions.
(b)F{ﬁd the stationary valuesof 1 (x,v)=x"+xy’+21x-12x" -2y’ (6)
:
©If sin(@+ip)=cosa +isina Provethat cos’@ =sin’ @ =sinh* ¢ (8)
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{
Q4)(a) If z = e% +log (Jr3 +y —xly- xyz) find the value of
dz oz 2 8’z 8’z , 8%z
X—+ y—+x + 2xy o .
ox ay ox dxdy dy
(b) Show thattan ' i| — i ilag z
L:c +a J 2 a
2x43yadz=1l
(c) Solve the following equations by Gauss Jordan Method x+5y+7z=1 S S
: 2225
Q.5) (a) Find the value of a,b,c so that lim 2525 ¥*¢e _,
i xsin x
(b) Expand log (1+ x + x* + x’ ) upto x*
(c) Ify = cos(msin™* ,r) Prove that (i - xz)y“z _(Zn +1) xy“H +(m)2 _nl) ;:" =0 ®)
Q6) (a) Find a,b,c if A is orthogonal where 4 = —| 1 4 &
: ) B (6)
(b) Fit a secorid;d;‘egae curve to the followingdata =~ (6)
1 Rl L 4
. i 1“8 4 #3578 255 163
Fas s X 8’ 2 2«7 -2
(©)1f x"y’2* = ¢ show that the value of — - 2xy ——+ f-§= 24 -2} Jatx=y=z (8)
> B A S R dx oxdy oy x(1+logx)
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TO0121/T1865 APPLIED PHYSICS L

Q. P. Code: 27427

Time: 2 hours Marks: 60
Note : 1. Question No. 1 is compulsory
2. Attempt any three from remaining questions.
3. Assume suitable data wherever necessary.
4. Figures to the right indicate full marks.
Q.1 Solve any five from the following [15]

(a) Draw (121), (200) ,[121]

(b) Write values of atomic radius for SC, BCC, FCC in terms of lattice constant ‘a’
(c) Why soft magnetic materials are used in core of transformers?

(d) Explain magnetostriction effect.

(¢) Draw a neat labeled diagram to show variation of Fermi level with respect to temperature in n type
semiconductor.

(f) For a class room of 20X 15X 15m’ , the reverberation time is 3.5 sec. Calculate the total absorption of sound.

(g) Write a relation between polarization and dielectric susceptibility and the relation between diclectric
susceptibility and dielectric constant.

Q.2 (a) Draw the unit cell of HCP. Derive the number of atoms / unit cell, atomic radius and APF. [8]

(b) Define Hall effect and explain its significance. With neat diagram derive the expression for the Hall voltage
and Hall coefficient. (7]

Q.3 (a) Draw hysteresis loop for a ferromagnetic material. Prove that in a ferromagnetic material , the power
loss/ unit volume in a hysteresis cycle is equal to the area under the loop. [4+4]

A solenoid with 500 turns carrying current 5 Amp is 0.5 m long. Calculate (i) MMF (ii) total flux. Consider area
of cross section 0.0004 m? and air as the medium.

(8) Explain with neat circuit diagram the working of piezo electric Oscillator for generation of ultrasound.
(7]

Q.4 (a) An ultra-sonic beam of wavelength 1 ¢cm is sent from a ship and returns from sea bed after 2 seconds. If
the salinity of the water is 29 gm/lit at 30 ° C calculate the depth of sea bed and the frequency of beam.

(5]

(&) Draw the diagram representing molecular arrangement of different of different phases for the liquid crystal.

State any two applications of liquid crystal. [5]

§&iThe resistivity of intrinsic semiconductor is 2X 107* Q.cm. If the mobility of electron is 6 m¥ V- sec , and that

@f Boles 15 0.2 m% V- sec ,, calculate its carrier density. [5]
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T0121/T1865 APPLIED PHYSICS L

Q. P. Code: 27427

Q.5 (a) Derive critical radius ratio for ligancy 8. (5] ]

(b) The volume of a room is 600 m® . The wall area of the room is 220 m?, sound absorption coefficient for wall
is 0.03 , for ceiling is 0.8 and for and for floor is 0.06. Calculate the average sound absorption coefficient and the
reverberation time. i [5]

(c) An element of crystal has density 8570 kg/ m’ . Packing efficiency 68% . determine mass of one atom if the
nearest neighbor distance is 2.86 Angstrom. [5]

Q.6 (a) Explain Ohm’s law for magnetic circuit . Write at least 2 points as its comparison with electrical circuit.

(5]
(b) Explain the principle and working of solar cell. [5]

(c) Derive Bragg’s law for x ray diffraction .What data about the crystal structure can be obtained from x ray
diffraction pattern?. [3]

RERKRRK KRRk
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A -
Q.P. Code: 27875 -
all
he
(2 Hours) [Total Marks: 60]
the N.B. (1) Question No.1 is compulsory.
(2) Answer any three questions from the remaining five.
3) All questions carry equal marks.
uit.
Atomic Weights: Ca=40, Mg=24, H=1, C=12, 0=16,CI=35.5,8=32,Na=23,Fe=55.8
Q. 1. Solve any Five: (15)
ray ;
] a) Define Phase with example.

c) Give the preparation, properties and uses of Kevlar.

d) Find the Saponification value of an oil weighing 1.7 gm, reflux with 35 ml of 0.4
N KOH, required 25 ml of 0.4 N HCI for titration. The Blank reading was 35ml of
0.4N HCl.

e) What are the good characteristics of refractories?

f) Explain conducting polymer.

g) Calculate temporary and total hardness of a sample of water containing following
impurities;

Ca (HCO3): =162 mg/L,MgCl>=23 mg/L, NaCl=58.5 mg/L,
Mg (HCO3)=155 mg/L, CaCl,=111mg/L.

’ b) Distinguish between COD and BOD.

Q.2. (a) Calculate the amount of lime and soda (100% pure) required for softening 50,000
liters of hard water containing CaCO;=25ppm, MgCO3=144ppm, CaCl>=111ppm,

MgCl> =95ppm, Na2SO4 =15ppm and Fez SO4=25ppm. (6)
(b) Explain one component water system with phase diagram. (5)
(c) Write any two properties and application of CNT. 4)

Q.3. (a) Explain any two of the following properties for lubricant with their significance (6)

1. Cloud point and Pour point
ii.  Flash point and Fire point
iii.  Emulsification

(b) Why there is need of vulcanization of rubber? Give the application of Buna S
rubber.

(c¢) How many degrees of freedom are present in the following systems:

i L(s) «—— I(g)

ii. NHiCl(s) ———" NH;(g)+HCl (g)
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Q.P. Code: 27875

li.  Two partially miscible liquids in absence of vapour .

v, Ag(s) ——s Ag-Pb solution (1) + Pb —Ag Vapour (g)

Q.4.  (a) What do you mean compounding of plastic? Explain the role of each constituent
with example. (6)
(b) Explain following (5)
i Explain role of chlorine in disinfection of water.
ii.  Explain reverse osmosis and give its application.

(¢) 4.6 gm of vegetable oi] required 2ml of N/100 KOH during Iubrication .From acid

Value state whether the oil is useful for lubrication or not. 4)
Q.5. (a) Write a note on (any two) (6)
i.  concrete

ii.  silicon carbide
li.  Setting and hardening of cement
(b) Give preparation properties and uses of PMMA and Phenol formaldehyde resin (5)

(¢) The hardness of 30,000 liters of a sample of water was completely removed  (4)
by passing it through a zeolite softener .The softener then required 1500 liters
of sodium chloride solution containing 234 gm/liter of NaCl for regeneration.
Calculate the hardness of the water sample.
Q.6. (a) Explain following (6)
i.  Explain principle involve in EDTA method
ii.  Draw neat and labeled diagram for ion exchange process
(b) Define fabrication .Explain compression moulding with labeled diagram, (5)

(¢) Distinguish between Boundary film lubrication and Thick film lubrication 4)

ek ok ok s ok ok sk sk ke ok ok ok sk ok ok ok
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(3Hours) et Mgrks :"sq‘_ j £ o9 g
N.B.1. Question No. 1 is Compulsory. LTl AT :

2. Answer any Three more questions out of the remaining Five questlons

3. Assume any suitable data wherever required but Justlfy the same
4. Figures to the rlght indicate full mark
5. Take g= 9.81m/s?

QIa) Four forces act on a bolt as shown in fig. Find their resultant . A tl [4] y

SON

S0 N

30°
B 15°

100N
ZGON

b) A roller of weight IOOON rests on a smooth mclmed plane It 1s kept from rollmg down the

plane by a string AC. Fmd the tensmn in thc strmg and thc reactson at pomt of contact D.  [4]

) A block weighmg lOOKN is placed on rough h0nzontal plane. A pull force of 40KN is

apphed at an angle 300 on .1t If thc b10ck is _]l.lSt on the point of moving, find the Coefficient
offncuon XL :

[4]

p=40KN

20

¥ il 4 LEELtT T

d) A pomt P moves aloug a stralght line according to the equation X = 4t*+ 2t + 5, [4]
where X'is’ m rneters t s in seconds. Determine the velocity & acceleration when t=3 sec.

Page1lof6
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Q.P.Code:27734 |

€) A small block rests on a turn table, 0.7m away from its centre. The turn table,startmgfrom > £ 9
rest, is rotated 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,

Q2a) Three identical right circular cylinders A4, B and C, each of Weight_ W are_axranged on

smooth inclined surfaces as shown in the figure. Determine the least value of '.'__m:gle‘ a_that-y_&?ill =

prevent the arrangement from collapsing. _ ek R P e | e 7

b) The forces acting on 1 m"l'ength ofa dam are sho'wh in ﬁgure De}t_chiﬁne the resultant
force acting on the dam. Calculate the point of intersection of the resultant with the base.

[6]
2m
G
120kN
D 30KkN
~ S50kN
- S\ ©
0] B6m :l B

) Aboy throws a ball vertically downwards from a height of 1.5m. He wants to rebound it

- from floor and just touch the ceiling of room which is at a height of 4m from ground. If

- coefficient of restitution is 0.8. find the initial velocity with which the ball should be thrown.

(6]

Page 2 of 6
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Q. P. Code: 27734

Q3.a) Determine the Centroid of the shaded area. All dimensions are mmm s Oy

‘Y

4

b) Determine the resultant force a,nd resul  1.2)
force system. : A L e
F1=(5i+8k) N acting at point B (8 3 1) m,

40mm

(3,1,2) of “t“h‘e;gf.'éllowing

F2= (3i+2j-4k) N acting at orlgul

M= (12i-20j+9k) N m. f-i S ?

¢) A cylinder has mass 20 kg and is released from rest, When
h=3 m. The spnng has an un Stzetched length of 2m.

). Determine the speed when

[6]

1 4m

o Q4. a) Fmd support rea.ctxons at A and B for the beam loaded as shown in figure. A is hinged
S andBLsroiler S e S SEAS (8]

3m

L 2m Li3myy, 17m 4. 2m 1
e n >
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b) A particle is projected from the top of a tower of height 50 m with a velomty of 20 m/sec atan angle
30 degree to the horizontal. Determine ; -
i) Horizontal distance AB it travel from the foot of the tower
ii) The velocity with which it strikes the ground at B.

iif) Total time taken to reach point B R (1

¢) Velocity of point A on rod is 20 mis at the instant shown in figure. Locate ICR for the rod
and determine velocity of point B on the rod. 3 208 5 [6]

Q5a ) F md the magmtude and nature of forces in members BD, BE and CE of the truss by method
of sectlons and other members by method of )omts Support at A is hinged and support at B is
; 'rolleri w8

(8]

IKN 1KN
KN D \l/
F - LIKN
P
SR
5 3
A
X T 3
Am e dm = 4m 9{
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b) Figure below shows a plot of a-¢ graph for a particle moving along a stralght hn‘_ : Draw v-t':"‘_ J
graph from 0 to 50 seconds and determine distance covered by the partlcle at t=50 se : -

a m/s°|
B
12 D
A C E F t-—sec:i‘“_‘ﬁ;.‘.‘__; ‘\ Y
20 40 50 NE RS
¢) Aslider crank mechanism is shown in ﬁg The crank OA rotates ant:clodoms ‘Iﬁﬂrad/s.
Find the angular velocity of rod AB‘ \e veloc;ty of the sllder atB. - [6]




Q. PCode 27734

b) Write down the conditions of equilibrium for Forces in Space‘_fc")r; ok
(i) con-current force system (ii) general force system

¢) A car starts from rest and moves along a circular path havmg a radlus of 20m Its speed%
increases at a uniform rate of 0.5 m/s2. Find the tlme from the start and dlstance travelled e
when its resultant acceleration becomes 1.5 m/s2. D755

d) Two masses of Skg &2kg are positioned over fnctlonless & ‘mass less puH y as shomm ;
fig. If the Skg mass is released from rest, dctermme the speed at whxch he Skg mass v
the ground. A

ok s R
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TAL MARKS: 80 - = : TIME: 3hrs 2
;g Raste Eleclacal £ (lechonea fngq

1) Question No. 1 is compulsory.

2) Answer any three questions out of remaining five questions.
3) Assumption made should be clearly stated.

4) Answer to questions should be grouped' together and written together.

L5

Q1 a. Find current through ammeter 3

b. Find the current through 3 € resistor using source transformation 3

6V
LT

Two voltage sources have equal emfs and phase difference a . When they 3
are connected in series the voltage is 200 V. When one source is reversed
the voltage is 15 V. Find their emfs and phase angle.

Derive the equation of resonance frequency of a R-L-C series resonance 3
circuit. What will be the power factor under this condition?

Draw power triangle for a three phase balanced inductive load and mark 2
its all sides along with units

Derive the emf equation of a single phase transformer. 4
Draw the input and output voltage waveform of a full wave rectifier. 2
Using Nodal analysis find current through 6 € resistor. 6
652
[TURN OVER
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Q3

Q. P. Code: 25774

Find current through Z, and total current. Also calculate the power and 8
power factor of the entire circuit and supply voltage.

: % .
\-l_&-
. =y 10 2.0

% i
Z5

=] jé_w 8

Draw phasor diagram of a single phase transformer connected to a 6
resistive load.

The circuit shown in figure is supplied by a 240 V, three phase, 4 wire 8
system.

a o413

—

2.

3,
4.

Determine line and phase currents

Draw neat phasor diagram showing the relationship between phase
and line quantities.

Is the system balanced or not justify

Find active power, reactive power and apparent power

A 5 kVA, 1007400 V, 50 Hz single phase transformer gave the following 6
test results.

Open circuit test(L.V side): 100 V, 0.7 A, 60 W

Short circuit test(H.V side): 22 V, 16A, 120 W

Draw equivalent circuit referred to LV side

With neat circuit diagram and characteristics explain the input and output 4
characteristics of a CE transistor configuration.

Draw the circuit diagram and output voltage waveform of a full wave 2
center tapped rectifier with capacitor filter.

[TURN OVER
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