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(3 Hours) [Total Marks )' 30 B 5 S

Note:

1) Question No.| is compulsory

2) Attempt any three out of remaining five questions : )_
3) Figures to the right indicate full marks
a) Ifsin(6 + ip) = tana + iseca, then show that cos 29 costhp S P8 L
b) If v = log(tanx + tany), then show that sm21 =3 .)lTLZ}f'— “ 2 X 8]
¢) Express the matrix A = |1 15 1 {as the sum o"f.a-sym'r_netrjciaﬁgi_Tis{kéW":sy@gmetric matrix.
S A IO S S NS S
d) Expand V1 F sinx in ascending powers of x ﬁp.t'o:x-‘,*"'t_erm.' P [5]
Q2, .- L

a) Find non-s_ip'g{'_u'{g_r" matrices Pand Q such th‘ai'-PA(ji'sfjn n’c‘)'rr':i__jéi}:form where, [6]

4 g @ " _
A=| 2 4 e 53 Also f nd‘the rank of A .
bz 14 5 1617 Tl i

b) Ifz: f(x, y)andx = ucoshv, y =usmhv ; prove that [6]

) ‘

(a b)+t(a+b) . -1 2a 1+5i
———————(Mb)ﬂ(a b)] = i(2nm + tan —57) - Hence evaluate Log( +:)

c) Prove that Log [

[6]
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Paper / Subject Coc.2: 58651/ Engineering Mathematics -1~ -~ o S

Q3.
a) If a and B are the roots of the equation z2s5in%@ — z sin 20
a™ +p* =2cosnbd cosec™ and a"ft =
b) Solve the following equations by Gauss—Seidal Method-
15x + 2y +z =18, 2x + 20y — 3z = 18, 3w= 6y,,\\

Take three iterations.

¢) Provethatif z isa homogeneous functlon of two varlables x and y of degrec n then

x ——+2wcy — ay y
; :
atx =1,y = 1 whenz = x®tan” _xlizy) + xx:yy (8]
Q4.
LN R _ 3
a) Iftan (a+zﬁ) c039+:sm9then pro\ethata—'-n—zz:. z 2) [6]

b) Expandx5+x3—x2+x-— 1in powéiS' of(x—l) and‘ahféhce find the value of  [6]

2) f(101)

; c) For "what values of 7\. and p the cquatlons, (8]

“:'32:— 10 x +2y+Az=p

F d the solutlonmf:achcase for a possible value of p and A.

O Page 2 o3
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Paper / Subject Code: 58651 / Engineering Mathematics - I o

Q5.

1

2

a) Find the nth derivative of i &=
X +a

2

b) Discuss the maxima and minima of %3 + xy? —12x? = 2y2+21x

¢) Prove that if A and B are two unitary matrices the’n:AB‘-i_s-sa'ls‘_o“ﬁﬁi'tqry enfy theresultwhen F PP

1+ —1+i

] o 2 | 2 { 8]

_ 1+
‘?5[1-;: -1

1+ 1-i |
2 2+ )

Q6.

a) If x = cosh (llog Y). PrOvethat o A ; .

(% -Dypyp + (2n+ 1)xyn+1 +(n —mz)}n = 0

b) Find aroot of the equation xe : —: cos s X usmg the Reguiar Falm Method correct to three decimal
: OB : _ 3 [6]

places.

1) Expand sm‘*B coszﬂ ina series. of multlples of 19 (4]

2) Ifone root of x = 6x o+ 18x — 24x + 16 O Is(l+1) find the other roots. [4]

T e e
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s Paper / Subject Code: 58652 / Engineering Physics - 1

FE CEM 1 AV Buenches CHOICE RASED Q?e\:) 20:1‘51 ! S’Cheme
--,13/12/20161
TIME: 2 Hours

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.

Q.1 Attempt any five questions from the fOllOWi‘nﬂg ' oy bt o 8 & A o W tIISI]
(a) Draw (00 2), (10 0), (01 1) g S ST ES S NS
(b) Explain any three properties of matter Waves. _ :
(c) Differentiate between Direct and Indirect band gap semiconduetor;
(d) Explain any three conditions for Sustamed Interference _ . ;
(e) A source is emitting 150W of red hght of waveIength of 600n.rn How many photons
per second are emergmg from the source‘?
(f) Explain the Meissner effect with application.
(g) Explain Magneto Resistance with application.

Q2  (a) Show that Non- Existence of ele‘ctron in the Nucleus, Find the uncertainty in the
position of e]ectron The speed of an electron is measured to be 4.0 x 10° m/s
to an accuracy of 0. 002% A [8]

_ (b) Define the Fermi energy level , Show that in intrinsic semiconductor Fermi level is at
the centre of Forbidden energy gap. Draw the position of Fermi level in intrinsic,

> P-type and N-type'semicoﬁdug:_tor.'_ [7]

'Q".3 -' (é)-E}I(_plai'n with:diafgr'am Bregg".s X R.ay Spectrometer . Calculate the interplaner
‘spacing between the family of planes (1 1 1) in crystal of lattice constant 3A°- [8]

e (b) Prove that the Dlameter of the n™ dark ring in Newton’s ring setup is directly
proportlonal to-the square root of the ring number . In Newton’s Rings reflected

light of wavelength 5 x 107 cm. The diameter of the 10" dark ring is 0.5 cm.

Calculate radius of curvature R. [7]
: 77300 o e Page1of2
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Q4

Q.5l

Q.6

Paper / Subject Code: 58652 / Engineering Physics - I

(a) Derive one dimensional time independent Schrodinger Equauon s

(b) Differentiate between Type I superconductor and Type 1I supcrconductor -

ptp = 0.19m*/v-s

(a) Derive the condition for maxima and minima au'e to -.i'htérfererlcé_‘_o“f Ii_'gllt reﬂected . 2T
g 5

from thin film of uniform thickness. .
(b) Explain Hall Effect . Derive the equat10n for Hall Voltage : e
(c) Calculate the lowest three energy states of an electron confined in potentlal"

well of width 10A°.

(2) Explain multiferroics and 1ts dxfferent types : e
(b) A soap film 4x10” cm thlck is v1ewed at angle of 350 fo normal Calculate
Wavelength of light in the v151ble spectrum whlch will be absent from the
Reflected light ( p=1. 33 ) :
(¢) The Coefficient (Rh) of scmxconductor 153.22. x 10 m3¢! . Its resistivity

is9X10°3 Q m, Calculate the mobxhty and concentratlon of carriers.

Uodeksksokdorkkokokk ok

77300 : : Page2o0f2

4B8CFD51E68E09D070759659EF19579F

_:[5] & &
AL
(c) Find Resistance of an intrinsic Ge rod of dimensions ( lem long AN £ Sy e

{mm wide and 1mm thick) at 300K . For Ge ni=2.5X 10‘9/m un = 0 39rn2/v s Ldeakaady

(5]

(3]

(5]

(5]
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(3 Hours) [Total Marks; 80]

N.B.: (1) Question No. 1 is compulsory. T P
(2) Attempt any THREE questions from the remaining FIVE qiie"s;iqns.‘:,‘ &
(3) Assume suitable data if necessary and mention the same_\-éféaisly'. EL
(4) Take g=9.81 my/s? A

Paper / Subject Code: 58653 / Engineering Mechanics - I W 3
2o) i

Q.1 Answer any FIVE questions

a.  The top end of a pole is connected by three cab}eshawng,tenswn 500 N,-1500 ‘[‘4']
N and a guy wire ‘AB’ as shown in figure below: Determine tension in cable

‘AB’ if the resultant of the concurrent force is vertical,
. ;

1586%

b. Locate the centroid of the -shaded area '.obpain_éd.;b.ylfeﬁﬁ'igg'ljaf's_é'mi}:ifc:}é of [4]
diameter 20 mm from the quadrant of a circle of ‘radius 20.mm as shown in
Figure below. ! SN RS S e ey

o5 e 0 ' el P

c. A bod_j_}_-.weighing_xl_;O0.0"uN.j'.ié.- lying on a horizontal plane. Determine the [4]
necessary force to move the body along the plane if the force is applied at an
angle of 45 degrees to the horizontal with a coefficient of friction 0.24

d. The motion of a particle is defined by the relation x= £- 3242 t+5 where x is [4]

-~ the position expressed in'meters and timé in seconds. Determine (i) velocity

- -and-acceleration’ after 5 seconds (i) maximum or minimum velocity and

‘éori:esp’bnding--d:i_splﬁgéigént.; S EFS

e A steel ball of ‘mass 8 kg is dropped onto a spring of stiffness 600 N/m and (4]
. _attains a maximum velocity of 2:5 m/s. Find (i) the height from it is dropped
- and (ii) the maximum deflection of spring.
f.  Aladder AB of length 1=4.8 m rests on a horizontal floor at A and leans against [4]
- vertical wall at B. If the lower end A is pulled away from the wall with a
I _:chijstzixj_'t"yél‘pi;'itj'(;sh.m:/g_what;i_é'the angular velocity of the ladder at the instant
. whenAlis 2.4 m from the wall '
Q2 . Find the resultant of the force system acting on the plate as shown in Fig, where [8]
& S does this resultant act with respect to point A?

160N
! 200N
200 mm

i 200 mm

|_320;m_4 300 mm_ [200
80N

TURN OVER
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Paper / Subject Code: 58653 / Engineering Mechanics - I
b. Find the centroid of the shaded area with reference to X and Y Axes [6} -

Y l-—lsﬂm——-i ‘

D 10mm

r’ Rt j:: & ¥ ; “,:
¢. Two bodies A and B weighing 90N and 60N respectively placed on an ificlined  [6] TF
plane are connected by the string which is parallel to the plane as shown inFig.. - SR
Find the inclination of the minimum force P for the motion to impend in the ~ . = =

direction of “P”. Take u=0.2 for the surface of contact, =~ . -
ol

Q.3 a. A horizontal force of SKle actmgonthewwgwas shovmintheﬁgure The [8]
coefficient of friction at all rubbing surfaces is 0.25. Find the load “W” which
can be held in position. The weight of block “B” may be neglected.

SKN

e FIIL T, E7d

b. A road roller of ‘radius 36¢m and weight 6000N, which is of cylindrical [6]
shape, is pulled by a force F,-acting at an angle of 45° as shown in the figure
below. It has to cross an obstacle of height 6cm. Calculate the force “F”
required to just cross over the obstacle; -

st Sl i
. At the instant t=0, a locomotive start to move with uniformly accelerated speed [6]
- alongacircular curve of radius r=600 m and acquires, at the end of the first 60
“seconds of motion, a speed equal to 24kmph. Find the tangential and normal
_acceleration at the instant t=30 s.

Q4 a. A particle is thrown with an initial velocity of 10 m/s at a 45° angle with [8]
- horizontal. If.another particle is thrown from the same position at an angle
- 60°with the horizontal, find the velocity of the latter for the following situation:
(i) Both have the same range.
(ii) Both have the same time of flight.
g TURN OVER
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Paper / Subject Code: 58653 / Engineering Mechanics - I

b. The motion of a particle is represented by the velocity-time dlagram asshown[ﬁ] ¥ .'.:: - )
in the graph shown below. Draw acceleration-time and displacement = time~ & % Sl g
graphs. ATFSCTE BTSN OB R

3m/fsec

—>¢sec

- §
[T e

O

¢. In the reciprocating engine mechanism shown in Fig. the-crank OA of length
200mm rotates at 100rad/sec. determine the angular velox ityofthe . < -
connecting rod AB and the velocity of the pistonat B, .~ - SIS

Q.5 a. Find the support reaction at Aandforce P 1f }ééction a'ttB 15 60 kaor the (8]
beam loaded as shown in Figure below. st LIRS e o

~20 kN-m /N
e 2m lm’ 3m Im 2m !

b. A 1200Kg car has a light bumper supported horizontally by two springs of [6]
stiffness 15kN/m. Determine the initial speed of impact with the fixed wall that

causes 0.2-m compression: Neglect friction,

k

‘ 'c.:' Determmethe resultal;lt force ofthc force system shown in figure where [6]
-+ _~Fi=150N, F2 = 120 N, F5'=200 N and F4 = 220 N.
S DS D TR »

B

C
&
) \\ ‘\
*
: hY

F

/E

s TURN OVER
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Paper / Subject Code: 58653 / Engineering Mechanics - I

Q6 a Two bodies A and B are connected by a thread and move along a rough [8] e
horizontal plane (1=0.3) under the action of 400 N force appliedtothe bodyas~ .~ . o
shown in Fig.12. Determine the acceleration of the two bodies and the tensio
in the thread using D’ Alembert’s principle. P S

800N S E o

b. Train A starts with a uniform acceleration'of 0.5 m/s? and aftains a speed of 90 (6]
km/hr which subsequently remains constant. One minute after it starts, another -
train B starts on a parallel track with a uniform acceleration of 0.9 m/s? and -
attains a speed of 120 kmv/hr. How much time does train B take to overtake train = -+

¢. The magaitude and direction of the velocities of two identical spheres having [6]
frictionless surfaces are shown in Figure: below.-‘Assuming coefficient" of
restitution as 0.90, determine the magnitude and direction .* the velocity of
cach sphere after the impact. Also find the loss in Kinstic energy. b

Sig23 25 Page 4 of 4
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Paper / Subject Code: 58654 / Basic Electrical Engineering.

Fig ] Serm I/ AV B&m\c}\m/ cholce bate (R&V
3hrs | 3 2619 <’ gd‘weme '80marks \8)12’\%\1
N. B:(1) Question No.1 is compulsory. l

(2) Answer any THREE from the remaining five questions.

(3) Assume suitable data if required and state the assumption.

Q1. Answer any five.
(i) Firid value of R3 in the figure given below by applying Kirchhoff’s laws. 4

10A “+60v—

(ii) Briefly describe the operation of any one type of stepper motor. 4

(iif) Two pure circuits elements in a series connection have the following current 4
and applied voltage: v(t) = 150 sin (500t+10°) V, i(t) = 13.42 sin (500t-53.4°) A.
Find the supply frequency (in Hz) and the value of circuit elements.

(iv) A three-phase, three-wire, 100V system supplies a balanced delta-connected 4
load with per phase impedance of 20L 45° ohms. Detergning the line current drawn
and active power taken by the load. :

(v) Draw the phasor diagram of a single phase non i_deal_ft;ahsformer feeding a 4
resistive load. : :

vi) Single phase induction motor is not self-starting. State True or False and Justify 4
your answer. :

Q2. (A) Find the current through 5Q (Ix) using Superposition theorem without using 10
source transformation.

20 =il
SA 20 6Q
10V -[
(B) State and prove Maximum Power Transfer theorem. | ' 05
81620 Page 1 of 3
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Q3.

Q4.

81620

Paper / Subject Code: 58654 / Basic Electrical Engineering.

(C) Plot the yariation of current, impedance, resistance, inductive reactance and 05
capacitive reactance when supply frequency is varied in R-L-C series circuit.

(A) The Open Circuit (OC) and Short Circuit (SC) testson a 5 KVA, 200/400 V, 50- 10
Hz, single phase transformer gave the following results.

0C: 200V, 1 A, 100 W (lv side), SC: 15V, 10 A, 85 W (hv side). Draw the
equivalent circuit referred to primary and put all values.

(B) Derive the EMF equation of a dc motor. 05
(C) Find the Root Mean Square (RMS) value of the following waveform. 05
V(t)

£

f i U Y

(A) Wilh neat circuit diagram and phasor diagram, prove that by two watt meter 10

“method active power and reactive power of a three phase load can be measured.

(B) A rinusoidal voltage v(t)=200sina! is applied to a series R-L-C circuit with R =

20 Q, 1.=100 mH, and C =10 pF. Find (i) the resonant frequency, (ii) RMS value of 10
current at resonance (iii) Quality factor of the circuit, (iv) voltage across the inductor

at resonant frequency and (v) phasor diagram at 1esonance.

(A) Derive the transformation formula to convert a delta network of resistorstoan 10
equivalent star network and star network of resistors to an equivalent delta network.

(B) In the parallel circuit, voltmeter acfoss 3 () resistor reads 45 V. What is the
indication on the ammeter? Also find the input power factor.

10

Page 2 of 3
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Paper / £ ubject Code: 58654 / Basic Electrical Engineering.

Q6. (A)Find current through 5Q from A to B using Thevenin’s theorem. 10

100
100V QDle 100 24V

(B) A 20 KVA Transformer has iron loss of 450W and full load copper loss of 03
900W. Assume power factor of load as 0.8 lagging. Find full load and half load
efficiency of the transformer.

(C) Bricfly explain the principle of operation of three phase Induction motor. What 05
are the lypes of three phase Induction motor?

81620 Page 3 of 3
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Paper / Subject Code: 58655 / Engineering Chemistry - I .
' - - er
it s S
Time: 2 Hrs Marks: 60 9/0 ] 1 ’9/ Q/O,

NB:

1) Question No.1 is Compulsory

2) Attempt any Three questions from the remaining Five questmns

3) Figures to the right indicate full marks &

4) Atomic weight: Ca =40, Mg=24,N=14,Cl=355,C= 12 H= 1 O = 16 Na 23

Q.1) Attempt any five of the following: P BT
a)What are the characteristics of aromatic compounds‘?-~ | E

b) What happens when temporary hard water i is bcnled‘? Explaln glvmg
examples : :

c)Distinguish between thermoplastlc and thermosettmg resins.

d) Give difference between bonding and ant1b0ndmg orbifals. -

¢)What is the temporary and permanent hardness of water sample
having the following impurities in ppm: Ca(HCO;;)z— 324,
CaS04=13.5, Mg(HCO;),=29.2. :

f) Discuss the reduced phase rule.

g) What is a real gas?

Q2) a) Explain the application of phase rule to one component system (6)
with an appropriate graph, areas and the triple point.

b) What is compounding of plaSticS? Discuss the below mentioned
constituents with appropriate examples: - ®

i) Fillers i) Pasticiz‘ers_ '
c) Writ_e_nOteé on: 4
i) BOD i) COD |

‘Q3) a) Draw the Molecular 0rb1tal diagram of Be,. Give its electronic
configuration .Explain why it does not exist . (6)

b) (1) Identify the most important intermolecular interaction in each of the

following: (i) CCls (i) HF (2)
(2) Explain the correction for volume term in the ideal gas equation. (3)

79617 Page 1 of 2
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Paper / Subject Code: 58655 / Engineering Chemistry - I

c¢) A polymer consists of 9 polymer chains as given below: 2% i
No. of polymer(N1) : 1 3 ) Fass 2
Mol. Wt. of each polymer: 200 100 300 500 - 400

Calculate the number — average molecuiar weight of the polymer - - LS

Q4) a) Discuss the following with examples: S5 N
i) Phase ii) Components iii) degree of freedom

b) Give the KeKule structure for benzene. D.'I'S(}‘I;II_IS_S thc problems .W_it’h
the structure. (any two) B Gl S S N e

C) Write notes on. supercritical ﬂuids'aﬁd:‘jcritiéal}téniﬁf:__ré_tﬁréj Sk, .
Q5) a) Give the preparation, properties and uses of:
i) Keviar ii) PMMA : Ny
b)What are atomic orbitals? Explamthe sorbltalsandp-orbltals &g '
c) 1gm of CaCO; was c_l:i's"s_(_.)_l'ved in 1 litre ‘(}f chstllled ﬁatéri 50mlof
solution required 45ml EDTA for titration. 50ml of hard water
required 25 ml of EDTA for titration. The water sample after boiling

@Q?
©

)
@

and filtering consumed 15ml of EDTA for titration. Calculate the total and

permanent hardness of the sample.

Q6) Explain the',ibn:exchan‘gé'- method fblr'_soﬁe.ninﬁ'g 6f— water giving the
following details: Y vk
Dia_gram,'process and Reactions

b) Calculate the number of phases in the
" following examples:
et Rhombxc Sulphur-——> . _Mo_no_clinic sulphur

i) Analloy of tin and lead contains 73% tin. Find the mass of eutectic
R 1kg of --splid"allpy,“fif”thqf,u‘tectic contains 64% of tin.

>  €)' i)‘:G'iVe;t.I_'le'Moig:étiaf__d_rbitéi diagram of nitric oxide (NO) molecule.

i) Discuss: Glass transition temperature

79617 s page 2 of 2
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Paper / Subject Code: 58601 / Applied Mathematics - 1. @
f"

el Tcotede k) Wit fosld ¥

(Time: 3 hours) Total Marks: 80

N.B. (1) Question no. 1 is Compulsory
(2) Solve any three from the remaining,

8
Q.1) a) Prove that(1 + iv3)" + (1—iv3)" = —2¢ 3)
=2 -8
b) If A =42 1 hlis orthogonal find a.b,c. 3
3
B——2 0 = ’
¢) z°+xy—y?z=6 find 5% and ﬁ where z is an implicit
function of x and y. : (3)
v dlu,v)
Ifu=e* g .
d) Ifu = e*cosy,v = e*siny ﬁnd2 = (3)
. th . % == X“+4x+1
e) Find the n*" derivative of y = e (4)
f) Find a,b if lir;]oﬂ%@ﬁz :f:} by L’Hospitals Rule. (4)
e
Q.2) a) Find the roots commontox*+ 1 =0and x®* —i =0 (6)
b) Ify = sin"'x Prove That
(1 = x)yps2 — 2n + Dxyneq — n?y, = 0also find y4(0) (6)
¢) Discuss the maxima and minima of
fCe,y) = x* +3xy? — 15x%—15y? + 72x (8)

Hence find maximum and minimum value of f(x, v).

Q.3) a) Find the values of k for which the equations (6)
x+y+z=1x+2y+3z=kx+5y+9z = k? have a solution,
solve them for these values of k.

b) If x = Vvw,y = Vwu, z = Vuv, Prove that (6)

ao ag o9 _ ap ap a9
i +yay+zazmuau+vau+w

dx aw
where @ is the function of x,y,z.
¢) If tan(a + if) = cosf + isinf Prove that (8)

a= (-?—+E) &p :iiogtan G+g).

Q4) a)Ifz =€/ + log(x® + y3 — x2y — xy?), Find the value of (6)
G5 05, 20% oo B 0%
X + yay ik . + nyaxay e ay%
b) Using encoding matrix [(1) H encode and decode the message (6)
NOW*STUDY
C) Solve the following equations by Gauss Jacobi’s lteration method (8)

I5x t 2y Fz=182x 20y 32 = 193x —6v 252 — 22

76421 Page 1 of 2
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Paper / Subject Code: 58601 / Applied Mathematics - 1.

Q.5) a) Prove that the general value of (1 + itana)™" is

e?mmta cos(logeosa) + isin(logcosa)]

b) State and Prove Eulers Theorem for function of Three Variables.
¢) Expand x® — x* + x3 — x? + x — 1 in powers of (x — 1) and

hence find  f (3), £(0.99).

Q.6) a) Prove that:

sinhlx = Elz(sfnh7x — 7sinh5x + 21sinh3x — 35sinhx)

b) Find nonsingular matrices P and Q such that PAQ is in Normal form.

21—
also find Rank of A ., where A= 3 2 2 ¢

7 10

=G

¢) Using Newton Raphson Method find an iterative formula for YN where

76421

N is positive number, Hence find /35.

ook sk ke ok ok o ok ok ok ok sk ok ok
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(6)

(6)

(8)
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N.B.

Q.1
a)

b)

c)

d)

€)

f)
Q2a)

b)

/

mosni i
Paper / Subject Code: 58602 / Eugineering Mechanics.
A

(3 Hours) Marks :80

I. Question No.] is compulsory.

2. Answer any three questions from remaining questions.
- Assume suitable data if required.

- Figure to the right indicates full marks.

. Take g=9.81 m/s%.

n Bl

Attempt any four, 20
A force of al00 N act at a point P (-2, 3, 5)m has it line of action passing through Q (10,3, 4)m.
Calculate the moment of force about origin.

A vertical lift of total mass 750 kg acquires an upward velocity of 3 m/s over a distance of 4m moving
with constant acceleration starting from rest. Calculate the tension in cable. i
For the mechanism shown express the relation between forces F and P in terms of @, by principle of
virtual work.

A stone is released from top of the tower during the last second of its motion, it covers 1/4" of the
height of the tower. Find the height of the tower.
A roller of weight 500 N has a radius of 120 mm and is pulled over a step at height 60 mm by a

horizontal force P. Find magnitude of P to just start the roller over the step.

Classify types of motion for rigid body with suitable examples.

State the laws of dry friction. 4
Find support reaction of the beam as shown in fig. 8
20 kN‘'m 60 KN 20 kN
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Paper / Subject Code: 58602 / Engineering Mechanic ;.

c) Find the coordinates of the centroid of the shaded area with respect to the axes shown in Fig. 8
¢ y - axis

Q.3 a) In Fig. The frictioniess fixed drum, and coefficient of friction bety.c »n other surfaces of contactis0.3. 8
Determine the minimum weight W to prevent downward motion of the 1000 N body.

b) 6
TR |
BB Pim ' | 20kN/m
""" ¢ skN/m  30KkN
60° ye 30 kN/m
45° N
BOKN C! ’ - - ==
T L] Ll 1 1
3m 3m im 3m
c) An automobile starts from rest and travels on a straight path at 2 m/s? for some time. After which it 6

deaccelerates at | m/s?, till its comes to halt. If the distance covered is 300 m, find the maximum
velocity of the automobile and the total time of travel.

71227 Page 2 of 4
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Paper / Subject Code: 58602 / Engineering Mechanics.

-Q4a) Two 10° wedges of negligible weight are used to just move the block of mass 100 kg. If p = 0.25 atall 8
surfaces of contact. Find the force P that should be applied on the wedge.
v

A
100kg

ANNRNRNRY

2

LR [P 2

Z

4

“
b) State and derive Work Encrgy principle. 4
c) Find the initial velocity and corresponding angle of projection of a projectile such that when projected .8

from the ground it just clears a wall 4.5 m high at a horizontal distance of 6 m and finally lands on the
ground at a distance of 35 m beyond the wall.

Q5a) Referring to the truss shown in figure, find:
(a) Support Reactions.
(c) Forces in members BD, CD and CE by method of sections.

(d) Forces in other members by method of joints.

100 kN
A sl D
&
100 &N C 18
F
= = Es._- -
| Sm 4 S5m "y S5m 5?‘

Two balls of the masses 10 kg and 20 kg are moving along a straight line towards each other at 6

b)
velocitics of 4 m/s and 1 m/s respectively. If e=0.6, determine the velocities of the balls just after
collision.

c) For the position shown, the angular velocity of bar AB is 2.8 r/s clockwise if AB is a horizontal. 6

Determine the velocities of slider E and point D.

‘I 337“ 04 m

71227 Page3of4

2FC8BEIFOF26AT4ES132017E08D 13626



Paper / Subject Code: 58602 / Engineering Mechanics.

Q.6a) Three identical spheres P, Q and R cach of weight W are arranged on smooth inclined surface are
shown in Fig. Determine the minimum angle o, which will prevent the arrangement from collapsing.

b) The block of amass 0.5 kg moves within the smooth vertical slot. Ifits start from rest, when the attached .
spring is in the upstretched position at A. determine constant vertical force F which must be applied to
the cord, so that block attains a speed of 2.5 m/s when it reaches B. i.e., Sy = 0.15 m, neglect the mass
of the cord, pulley and friction between cord and pulley.

e D3m ——*p1

I
I
i
|
|
l

|

03m T T
s |
" i
! i
v m=05Kg

k =100 L spri
= — spring
M

c) A car is moving on a curve of radius 300 m at a speed of 90 kmph. The brakes are suddenly applied,
causing speed to decrease at a constant rate of 1.3 m/s?. Determine the total acceleration immediately
after brakes have been applied.

71227 Page 4 of 4
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Paper / Subject Code: 58603 / Basic Electrical Engineering. 2[ /// // q
. 1o /

PE(A!QMKI Choice Lewe d /

N.B. 1) Question No. 1 is compulsory.
2) Answer any 3 questions from the remaining 5 questions.
3) Assume suitable data wherever necessary.

Qi Solve the following 20
(a) Using source transformation, find I in the circuit shown.

OV

(b) Derive emf equation for single phase transformer.
(c) Show that the sum of three phase emf's is zero in a three phase ac circuit.
(d) Compare series and parallel resonant circuit.

Q2 (a)Coil A takes 2A at power factor of 0.8 lagging with an applied voltage of 10
10V, second coil B takes 2 A with power factor of 0.7 lagging with applied
voltage of 5V. What voltage will be required to produce a total current of
2 A with coil A and B in series. Find power factor in this case.

(b) Draw no load phasor diagram of transformer and explain it. 6
(c) Explain working principle of DC motor and DC generator. e
Q3 (8) Using Thevenin’s Theorem, obtain the power drawn by 204 resistor in the 10

network shown below.

71634 1
1C4419DEO6AC7AS002F9CBF96E205341



Q4

Paper / Subject Code: 58603 / Basic Electrical Engineering.

10 L. 255 gV
A — WA P \—\

r_n_, = _A —n_

J %Uﬁ_ 50 5

v L

(b) In a balanced three phase circuit, the power is measured by two wattmeters, the
ratio of wattmeter reading is 2:1. Determine the power factor of the system.

(¢) Find the RMS value of the waveform.

(a) A parallel circuit consists of 2.5uF capacitor and 2 coil whose resistance and
inductance are 15 Q and 260 mH respectively. Determine resonant frequency.Q
factor of the circuit at resonance and dynamic impedance of the circuit.

(b) A balanced delta connected load has impedance of (14.151-j200) Q in each
branch. Determine branch current, line current, total power taken if balanced
three phase 400V, 50 Hz supply is used. How much power is absorbed in each
branch of delta?

(¢) Find the equivalent resistance between A&B.

71634 ' 2
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Paper / Subject Code: 58603 / Basic Electricai Engineering.

Q5 (a) Find the current through 6Q resistance using N

odal analysis.

48 ]

(b) Find 11& Ig.

= 16g 16

—&-

Vv F

1

(¢) A single phase 440/220V, 10 KVA, 50 Hz tran
and reactance of 0.6
voltage side are 0.04
lagging power factor.

sformer has resistance of (.20
£2 on high voltage side. The corresponding values of low

Qand 0.014 Q. Calculate the regulation on full load for 0.8

Q6 (a) Determine the relationship between phase and line voltage and current for star
o connected balanced load across a three phase balanced system.

(b) By mesh analysis, find V.

71634 ' 3
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Paper / Subject Code: 58603 / Basic Electrical Engineering.

¢) If v= 100 sin3t, determine branch current I 1& 1> with their phase angle and total
current supplied by the source and its phase angle.

o Lo
\9' ] ) ~ 2

sH T eF

=I=***********************************************************t****
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Paper / Subject Code: 58604 / Applied Chemistry - I.
- T e ehos o R

(2 Hours) Total Marks: 60

NB: 1. Question No.I is compulsory.
2. Answer any three questions from remaining five.
3.All questions carry equal marks.

4. Atomic Weight: H=1,C=]} 2,O:16,Ca=40,Na=23,Mg=_24,Si=2g,s=32,C1=35.5,N=14,Al=27,K=39

i.  Solve any five.

(a)  Write the applications of CNT’s. - : e : 3
(b)  Distinguish between thermoplastic and tnermosettmgpolymer ' 2
{c)  Define viscosity and viscosity index.Discuss'_l;fs s1gmﬁcance 3
(d)  What are conducting polymers?Explain with éu_itable é;;aiglf)les. 3
(e)  Explain Gibb’s phase rule.Define the terms inyol.\.fecc.I'ir__l"i‘t. o 7 3
()  Define BOD and COD. ity S bl 3

(g) Calculate Temporary and permanent hardness

Mg (HCO3)2 = 73.8 mg/l, Ca (HCO:)2 =162. 8 mg/l MgClz — 95.8 mg/l
CaSO4 =136 mg/l

2. (a) lgof CaCO3 was dissolved in 1 litre of disfiiié‘d‘iwéter. 50ml of this solution required 6
45ml of EDTA solution. 50 ml of hard water required 25 ml of EDTA. The same sample
» pf. w_ate_:r after boiling consumed_ 1_5 mi._pf E‘DTA. Calculate each type of hardness.

() "1) Wnte the role of plastlclzers and stablhze"s in the compounding of polymers.

g 3
RS 1) What are Sem1 solid lubncants"? Under which conditions they are used. 2
1% 7What are CNT’ s'7 Explam chemlcal vapour deposition method of preparation of 4

2) -~ What is fabncauon of plastlc ? Explain transfer moulding process with the help of neat 6
"labelled dlagram

Page 1of 2
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Paper / Subject Code: 58604 / Applied Chemistry - I.

(b) i) Discuss the advantages and limitations of phase rule.
ii) What are fullerenes? Write important applications of fullerenes.
(c) The hardness of 50,000 litres of water sample was removed by zeolite softener. The

softness required 200 litres of NaCl solution containing 50gm/l. NaCl for regeneration.
Calculate the hardness of water sample.

4. (a) Draw the diagram for demineralization process and:wr'ite suitable reactions involved in
the process. What are the advantages and dlsadvantages of the method.

(b) i) 5 gms of an oil was saponified with 50 ml of() 5 N alcohohc KOH. After
refluxing for 2 hrs,the mixture was tltrated by4.1-5 m_l of 0.5 N HCI.Find the

saponification value of oil.
ii) What are the advantages of RCC over concrete

(c) Natural rubber requires vulcanization. GIVC reasons Wlth appropr:ate reactions explain
how the drawbacks are overcome? L AR ;

5.(a) Write preparation ,properties and uses of follotf»iing ,iaoilxymers:" :
i) PMMA ii) SlliCOI‘le rubber At BT

(b) i) Define Chemlcal Oxygen Demand (COD); ; -sewage wat.,r required 8.3
ml of 0.001M KzCrzO-; for. 1ts complete 0x1dat10n Calculate COD of this water

sample. :
ii) Mention the role of addmves usecl in blended oals

S

(c) Draw and explam the phase dlagram of Pb Ag 5y

6.(a) What are Iubrmants" Deﬁne Lubrlcation Exﬁlam Hydrodynamic lubrication mechanism
‘with neat dlagram o M

i (b) 1) What 1s the Tnple Pomt? At what condltlons triple point exists in water system?

g n) Wnte a short note on reverse osmosxs

~E§plaln_ “We‘t :pFQQESSJ:éfj;pR§ _'r_l_n_‘g the Portland cement.

Page 2 of 2
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Paper / Subject Code: 58605 / Applied Physics - I. ek 2 q_ S Pl ﬁ
ce | Al braaches [Sern— T
—hoice was FITEX TP
(2 Hours) TS .. '[TOFQI'MHIKS:,éO]
N.B.: (1) Question. 1 is compulsory. -
(2) Attempt any three questions from the remaining questions NO. 2 to 6

(3) Assume suitable data wherever required.
(4) Figures to the right indicate marks.

1. Attempt any five questions from the following- TS OEFI AT S S
(a) Calculate atomic packing fraction of HCP unit cell. : PR T e A
(b) Express de-Broglie wavelength in various forms. ; S T ot
(c) Draw the energy band diagram for p-n junction diode in forward and reverse blas condmon
(d) Define: persistent current, critical temperature, critical magnetic field.

(e) What is reverberation time? Explain its formula.

(f) With the help of diagram state direct and inverse piezoelectric effect.

(g) The resrstmty of intrinsic material at room temperature is 2 x 10 Ohm-cm: If the meblhty of
electron is 6 m? /V-sec and mobility of hole is 0.2 m? N—sec Calculate its mtnnsw carner
density. :

2 (a) Arrive at the statement that electron can not survive inside the nucleus. ' 8
An electron has a speed of 300m/s with uncertamty of 0.01% . Find the accuracy in its
position.

(b) A sample of semiconductor is placed in uniform magnetic induction B with sample 1
current / and thickness w then obtain the expresswn for (a) Hall voltage and (b) Hall
coefficient. -

3 (a) With neat diagram of unit cell explam the structure of diamond crystal 8
(b) Explain variation of Fermi level with temperature in n-type semiconductor. 7
What is the probablhty of an electron being thermally excited to the conduction band
in Si at 30°C. The band gap energy is 1.12eV (k=1.38X 103 J/K)

4 (a) Distinguishrbetween'Type_I and Type Il superconductors. 5

(b) A class room has dimension of (20x15x10) m? ; the reverberation time is 3 sec. 5
Calculate the total absorption of its surfaces and average coefficient of absorption

(c) How ultrasonic waves are produced using quartz crystal in an oscillator? 5

5(a) Show that for'an intrinsic senﬁeondtctor, the Fermi level lies half way between a

. conduction and valence band.
(b) State and explain principle of SQUID and explam its working to determine the strength
of magnetic field. 5
(c) The lowest energy of an electron trapped in a one dimensional box is S
3.2X10"'8 J. Calculate the width of the box. Also calculate the next two energies
in eV the particle can have?

' 6-(a) Define ligancy and critical radius ratio. Calculate critical radius ratio for ligancy 6. 5
(b) Obtain one dimensional time dependent Schrodinger equation 5
(c) Explain photovoltaic effect and write a note on solar cell. 5
sk o sk ok skose sk oskeoskeok
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(b)
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Paper / Subject Code: 58606 / Evironmental Studies (EVS).

€ CAID/C}L&; ¢ bas<g /g,om i1 T

Time: 2 Hours Marks: 60
N.B.:

(1) Q.1 is compulsory. Attempt any three questions from Q.2 to Q.6.
(2) Draw neat diagrams wherever necessary.

(3) Figures to the right indicate full marks.

Attempt any five from the following:-

Define ecosystem. List out any four factors which disturb the energy balance in the
ecosystem.

What is conventional source of energy? Mention any four drawbacks of conventional
sources of energy.

What is photochemical smog? Give any four sources and any four bad effects of
photochemical smog.

State any four sources responsible for water pollution of Ganga river. Mention any
two ways for elimination of water pollution of Ganga river.

State any six functions of central pollution control board.

What is soil pollution? State any four side effects of pollution.

Mention any three social and economical aspects of sustainable development.

Attempt the following:- _

What is industrial waste water? Mention any three sources and three bad effects of
industrial waste water. Mention any two ways for removal of industrial waste water
pollution.

Gi_ve' the principle, construction, working and schematic diagram of steam turbine
power plant. Mention any two advantages and disadvantages of steam turbine power
p‘ant

: What Is the 1mpona.ncs of env1ronmental education? How does Biomass and energy

R ﬂow are related in ecologlCal pyram1d"

'_VAttempt the fo]low:ng -
O .,Explaln the case study of Fukushlma disaster (March 2011).
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V4 Paper / Subject Code: 58606 / Evironmental Studies (EVS). , [
2 . 29 [11[2019
F.E.CAN) [ehovee bosed ) Sem T
(c) What is green building? Explain the concepts and give any four objectives of Green 5M
building.
Q.4 Attempt the following:- 15SM

(a)  Give the schematic diagram of venturi scrubber used for purification of air pollutants. 6M
Give the principle, construction, any two advantages and disadvantages of venturi
scrubber.

(b)  What is indoor air pollution? Mention any four sources and four bad effects of indoor 5M

air pollution.
(c)  Write a short note on case study on Narmada Bachao Andolan. 4M
Q.5 Attempt the following:- 15M

(a)  Explain the concept of flat plate collector with the help of its principle, construction, 6M
working, advantages (any two) and disadvantages (any two).

(b) Define noise pollution. Mention any three sources and three adverse effects of noise 4M
poliution.

(c) What do you mean by Solid waste? What are the different sources (any four) 5M

responsible for the solid waste? Explain composting in brief.

Q.6  Attempt the following:- 15M
(a) Give the neat and labeled diagram for photovoltaic cell. Give the principle, 6M
construction, working, advantages (any two) and disadvantages (any two) involved in
photovoltaic cell.
(b) What is e-pollution? State any four sources and any four bad effects of e-pollution. 5M
What are the-‘p_relixﬁina.tj{! actions to be taken to avoid e-pollution? '
; _(c) What"is acid l;ain?' Give the reactions taking place in the environment during acid rain. 4M

- Give any two bad".effects' of acid rain.

sk e sk ok ok ok ook ok ok ok ok ok kok ok
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N.B

Q.1

Q.2

1) Question No. 1 is Compulsory.
2) Answer any three questions from remaining questions.

3) Figures to the right indicate full marks.

a)
b)

Paper / Subject Code: 29701 / Appli 'd Mathematics - II.
&
Ch(‘) G Eaﬁoursg o ~IL

Evaluate fooo xe " dx.

Find the length of the arc of the curve r = asfnz':"(-g) L
from 6 = 0 to any point P(8). ‘

Solve (D* — 2D? + 1)y == 0
Solve (x — 2e¥)dy + (y + xsmx)dx =10;

Evaluate f01 fo?x?yz(x--i-_y)dydx.

Solve 2 = x® + y with initial condition x, = 1, y, = 1
by Taylors method F md the appr0x1mate value of y for
=015 9

Solve——— 4y = e?’x + 3% — sin2x.

- Show thatf de:-nﬁ (a>0)

_'Change the order of mtegrauon and evaluate

f fx+2 d

i ':“b)

75978

‘ Evaluate Jff zdxdydz over the volume of tetrahedron
- bounded by the planes x =0,y =0,z = 0 and
& z

y

o i . 2
175

3
Flnd the mass of the lamina bounded by the curves
y? = 4x and x? = 4y if the density of the lamina at any

- point varies as the square of its distance from the origin.

2

R d? d ;
~Solve x? EZ - 4x£ + 6y = —x*sinx.

1
OFEF08902C0543F1E6078 AB4476F0255

6

6

slizfzalg
[Total Marks : 80] |



Paper / Subject Code: 29701 / Applied Mathematics - IL

Q.4 a) Find by the double integration the area between the"l ¥ )

curves y* = 4x and 2x —3y +4 = 0.

b) Solve (1 + Siny) &ﬁ = 2ycosy — x(SGCy-}- tany) : T g

©) Solve Z=x?+y? with 1n1t1a1 condltlons J/o = 1 S

dx

xo = 0 at at x=0.2 in steps of" h*"O 1 by Runge Kutta. e

method of fourth order.

Q5 a) Evaluatef fo r.____l =

b) The distance x descended by a parachute satlsﬁes the

differential equation (‘z) kz(l - e‘-29x/ *)where k-
and g ace constants. If x=0 wh__en t=0, show that
X = mlogcosh (g ) |

c) Evaluate

'11) S;mpsons (1!3)rd and 111) Snnpsons (3/8)th rule.

Q.6 a) Flnd the Volume in the ﬁrst octant bounded by the
FE R -cyhnder x2 p% = 2 and theplanesz=x +y,y = x,

; | -'.z = Oand X —-0
@ 3 b) Chang o to polar coordmates and evaluate | f (17?%

| "‘-?over One 100p of the lemniscates (x2 + y?2)? = x2 — y2.

S8s ."_"'9')...--"'Solve by method of variation of parameters

o P teX

75978 2
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Paper / Subject Code: 29706 / Engineering Drawing.

=

—— clhote B@e{SW*ﬂ/ =908 Dagich 3/!2_/29[.

(3 Hours) [Max Marks: 60]
i) Solve any FOUR questions.

i1) All dimensions are in mm.
1ii) Use first angle method of projection.
1v) Assume suitable dimension if it is necessary.

V) Retain all construction lines.
Q.1 Following figure shows the pictorial view of an object, draw
i) Sectional front view along section A-A [5]
ii) Top view. [4]
i)  Left Hand Side view [4]
iv) Insert 10 major dimensions. 2]

A

02 «‘A.figﬁt'c_irculgr cone of base ‘60m'm diameter and axis 75mm long is lying on VP on one of [15]
5o 4 dtgend generator. Draw projections of the cone when FV of the axis inclined 45° with HP
and base nearer to.observer. - -

Page 1of 3
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Paper / Subject Code: 29706 / Engineering Drawing.

1%

Front view and top view of an object is shown in figure, draw an Isometric View.

Q3 (a)

25

60

20

= 45

60

40

30

A square prism edge of base 35mm and axis 70mm has one of its base edges in the HP  [6]
with its axis inclined at 40 degrees to the HP and Parallel to VP. Draw its projections.
The pictorial view of a machine part is shown in following figure. Draw

(®)

Q4 (a)
[4]

i) Front view along arrow direction
i) Top view (4]
- 1i1) Insert at least 6 Dimensions.

(1]

6]

Page2of3
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Q.5

Q6 (a)

(b)

Paper / Subject Code: 29706 / Engineering Drawing.

A hexagonal pyramid of 30mm edge of base, 60mm axis length rests on its base on HP
with an edge of base perpendicular to VP. It is cut by a section plane normal to VP and
600 inclined to HP bisects ine axis of the pyramid. Draw sectional FV, sectional TV,
True shape of section and Development of Lateral surface of the pyramid after
removing apex.

The TV of 75mm long line AB measures 60mm. Pont A is 15mm below HP and 50mm
in front of VP. Point B is 15mm in front of VP and above HP. Draw projections of line
and determine its inclination with HP and VP.

Front view and side view of an object are shown in figure, draw an isometric view.

50 1
o I

Page3 of 3
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Paper / Subject Code: 29703 / Applied Chemistrv- II.

FE (AW BRAMCHES) cholct BRsE sem I 124122019
Duration: 2 Hours Total Marks: 60

N.B.: (1) Question no. I is compulsory.
(2) Attempt any three questions from Q. 2 to Q. 6.
(3) All questions carry equal marks.
(4) Figures to the right indicate full marks.
(5) Atomic weights: H=1, C =12, O =16, S =32, N =14, Cl = 35.5, Ba =137.3.

1. Answer any five of the following: (15)
(a) What is passivity? With an example explain how it affects the rate of corrosion?
(b) Name a green solvent and explain its properties.

(c) Give the detailed classification of composites with examples.

(d) A coal sample was found to contain the following constituents:
C=81%, H= 6%, S =1%, N= 2%, ash = 4% and rest is oxygen.
Calculate the minimum weight of air required at STP for complete combustion
of 1 kg of the coal sample.

(e) State and explain the Pilling Bedsworth rule.

(f) Give the classification and composition of plain carbon steels.

(g) Draw the diagram of the alkaline fuel cell and write the reactions taking place
at the anode and cathode.

2% ]
.

(a) Explain the impressed current cathodic protection method with the help of
following points:-
1) Principle and diagram
2) Explanation of process.
3) Applications. _ (6)

(b) 1) 1.5gm of a coal sample was kjeldahlised and the ammonia evolved was absorbed in 49
ml N/10 H2SOa4. After absorption the excess H2SOs required 32.5ml of 0.1N NaOH for
neutralization. 0.5gm of the same coal sample was burnt in a bomb calorimeter
and on treatment with BaClz produced 0.08gm of BaSO4. Calculate the percentage of
nitrogen and Sulphur in the given coal samples. 3)

ii) Give an example to explain why it is beneficial to prevent waste formation in chemical
processes rather than treat waste? (2)

(¢) Classify structural composites and explain their properties and uses along with diagram.

4
3. (a) Explain fixed bed catalytic cracking with the help of the following points:-
' 1) Principle ii) Labélled Diag’fam iii) Flow chart of process. (6)
(b) 1) What are special s'te_:els‘?' Explain the properties and applications of any one type
of special steel, 3)
i) Namethetype of hﬁcroscopic corrosion affecting Alpha brass and explain the
e '_}cbpd_j_fi‘on_s{u_pder which it occurs. 2)

Page 1 of 2
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Paper / Subject Code: 29703 / Applied Chemistry- II.

(c) Calculate the percentage atom economy of the following reactions with respect to the
target product Maleic Anhydride and state which is the greener reaction.

L
e
a) CeéHe+ 4502 — g + 2 H:0 + 2CO0:

Maleic Anhydride
H;C CH;, -

b) H H +30:2 — + 3H0

(4)
Maleic Anhydride
4. (a) How do the following faciors affect the rate of corrosion:

1) Conductance of corroding medium i) Relative area of anode and cathode

iii) Temperature (6)
(b) 1) Give the traditional and green synthesis of adipic acid and compare the starting

materials used. 3

11) What are the properties of composites which make them popular engineering material.

)
(c) Give the composition and properties of any two:
i) German Silver  ii) Magnalium iii) Wood’s Metal 4)

5. (a) A gas has following composition by volume: Ha =10%, C2Hs=25%, CO=16%, H20=20%,
C2Ho= 15%, CH4=4%, O2 = 4% and the rest is CO2. Calculate the volume of air supplied
per 2m? of the gas at STP. Also calculate the weight of air to be supplied at STP per 2m?

of the gas. (Average molar mass of air at STP =28.94gm). (6)

(b) 1) Part of an iron nail corrodes inside a piece of wood. Identify the type of corrosion and
explain the mechanism with a labelled diagram and reactions. 3)
ii) What is shape memory effect? 2)

(c¢) The Bhopal Gas Tragedy was one of the worst industrial disasters. With reactions explain
the synthesis of the intermediate which caused the tragedy and the final product. Also give
the alternative route of synthesis of the final product explaining the green chemistry
principle being adhered to. 4)

6 (@) What are ‘the_.'s_t_eps; involved in powder metallurgy? Name the different moulding
techniques used. Explain any one method of moulding with detailed diagram. (6)

Yk a b) (1)HOWareparlc]e reinforced composites different from fibre reinforced composites? (3)

©.7 7o oo (i Distinguish between galvanizing and tinning. @)
_© - . (c)’What is knocking? Explain the role of antiknocking agents. 4)

g % ' 67598 : Page 2 of 2
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Paper / Subject Code: 29702 / Applied Physxcs II.

FE Q‘\“ RByanches) CHOWCE BASED SEMIF _w/iz /_ch_q

(2 Hours) {Total Marks 60

1) Question no.l is compulsory
2) Attempt any three questions from Q.2. TO Q. 6
3) Use suitable data wherever required.
4) Figures to the right indicate full marks.
1. Attempt any five of the following eplrp P M
a) Why does an excessively thin film appear to be perfectly dark when 1]lumrnated <18
by white light. Bl Rt TS
b) Ina plane transmission grating the angle of d1fft:actlon for the ﬁrst order prmcrpal. o
maximum is 20° for a wavelength of 6500A° Calculate the number of lmes in one"‘
cm of the grating surface. : T
¢} Explain the term V—number of an opttcal nbre Rl
d) Differentiate between Spontaneous Ermssmn & Sttmulated Ermssron ::\.
e) Show that dlvergence of the curl ofa vector igzere; &8 ool
f) An electron is accelerated through a potennal dtfference of 18 Kv in a colour
Cathode ray tube. Calculate the kmettc energy & the speed of the electron.
g) What will happen when a hquld is mtroduced between the plano convex lens and

glass plate in: Newton s rmgs experlment

2. (a) What do you mean by thln ﬁlm'? Obta 1 the condtttons for the maxima and minima 8
of:: the hght reﬂected frorn a tlnn transparent ﬁlm of uniform thickness
(b). : Explam Step mdex and Graded mdex ﬁbres A Step Index fibre has a core 7
| 'kdtameter of 2. EC""IO‘6 , the refractlve ‘indices of core & claddings are 1.52
._ &1 5189 resply If the hght of wavelength 1.3 pm is transm1tted through the fibre

determme the normahzed frequeney & number of modes supported by the fibre.

: 3 : ::(aj.’ _Wlth neat energy level dlagram descnbe the construction and working of Nd-Yag 8
. : <o slaser A
‘ (b)What 15 gratmg element The visible spectrum ranges from 4000 A°to 5000 A°. 7
et Fmd the angular breadth of the first order visible spectrum produced by a plane
> gratmg havmg 6000 lines/cm when light is incident normally on the grating

78343 & g Page 1 of 2
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(b)

(©

(b)

(c)

(b)

©

Paper / Subject Code: 29702 / Applied Physics - II.

Explain with neat diagram, construction and working of SEM

Explain spherical co-ordinate system? State the transformation relatxon between -5

Cartesian and Spherical coordinates

What is Holography? Distinguish between holography and Ol‘dl‘ ary photography’?

the wavelength of light. R
Explain the physical mgmﬁcance of divergence and curI' NVector ﬁe}d‘? 5
State Bethe’s law and explam electrostatxc focusmg of electron T 5

beam?

Wedge ~—ashaped alr ﬁm touchmg at one edge are 5

dx‘ ance 15 cm from the edge.
l GOOOA" from a broad source falls
normally on the ﬁ]m Calculate the frmge w1dth

Separated bY‘Wn’e Of ‘-03mn;1‘ dlameter

Monochromatlc hghtﬁoi Wa;{relengfh 3
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Paper / Subject Code: 29705 / Communication Skills. }
= é/ cers L/ AN 8&;10(5%&/ ¢hoyCe bose
1 ?i\ \ 2.]r2-o'\q ,
[

(2 HOURS) otal Marks:40]
N.B. 1.Question no. 1 is compulsory

2. Attempt any three out of the remaining five questions

3. Figures to the right indicate full marks

4. Answers to all the sub questions should be grouped together.

Q.1.a.Answer any two of the following: (05)

i. Describe the process of communication with a suitable diagram. Would the
communication cycle be considered incomplete if the feedback is in 2 ditferent
medium and not the same as the original message? Justify your answer.

ii. What is the importance of feedback? Give instances where feedback is not immediate
or altogether missing.

iii. A sales letter best captures the AIDA Principle---Comment.
iv. Explain “Complete block form” of writing a business letter with a diagrammatic
representation.

b. Identify the Sender, Receiver, Medium, Message, Feedback in the following communication
situations: (05)

i. The Managing Director calls an urgent business meeting to discuss about the falling
market prices and its repercussions on the company. Executives attend the meeting in
full strength.

il. The Sales officer proposes some strategies to increase the sales target of a newly
launched product in a seminar. The sales manager appreciates his proposal.

Q.2. a. Write short notes on: (any two) (05)
1. Information Overload ,a barrier to communication
2. Proxemics and its impact on communication at the workplace
3. SQ3R Technique of Reading
4, Upward Communication and its limitations.

b. Identify and explain the barriers in the following situations : (05)
i) Shekhar is feeling disturbed and is unable to concentrate on his work , as heis
‘constantly thinking about the argument that he had with his boss , this moming.

ii) Norman was struggling to explain his peril to the French Police officer who was not
very conversant in English, but to no avail. '

S 30 JacAs _the--‘_S_;enior?r'_S'alé's__.iMépziger__‘of “Kings Electronics Pvt Ltd.” Mumbai, draft a sales letter
_'_add_[es"s_edcto the. Pﬁnci:palé;of Degree Colleges in your city, to promote the sale of the new
_ '\.int_etag:_t,ivp'ksrhgrt :bhoaljds‘;;‘gha'g;your company has recently manufactured. Point out its salient
© - features anqa.ﬁtili_ty;:\:lhx?érﬁ the necessary details and write the letter in complete block form.
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Paper / Subject Code: 29705 / Communication Skills.

b. Do as directed: (05)
i The captive fell down on his knees. The captive pleaded for mercy.(join the pair of
sentences with suitable conjunctions)
ii. Give the synonym for the word * Ruckus ™
iii. Didnt you hear that theyre arriving today ( Punctuate the given sentence)
iv. I appreciated his work with me in resolve the conflict.(Correct the error and rewrite)

V. *“ SPECULATE * ( Expand this verb into a suitable noun by adding a suffix)

Q4. a. You arethe Branch Manager of “Quantum group of companies Pvt Ltd.” Noida.
You want to set up a new branch office in Baruch . Write a letter inviting quotations for
office fumiture from “Woodwork Destination Pvt Ltd”, Mumbai. Write the letter in
modified block form. (05)
b. Write short notes on: (05)
i. Grapevine and its effects on organizational communication.
ii. Choose a useful computer program and write five instructions on how to use it.

Q.5. a. You are going to make a project presentation for your department . What aspects of
non-verbal communication will you take care of, to make an impactful presentation ? (03)

b. Construct precise definitions for the following: (03)
i. Telescope ii. Power bank iii. Hard disk
c. Write short notes on: (04)

i. Language as a tool of communication.

ii. The importance of “Clarity, Conciseness, Correctness and Courtesy” in business
correspondence.

Q.6.a. Read the following passage and answer the questions given below: (06)
When I go into a stranger’s library [ wander round the bookshelves to learn what sort of
person the stranger is, and when he comes in I feel that I know the key to his mind and the range
of his interests. A house without books is a characterless house, no matter how rich the Persian
rugs. These only tell you whether he has a lot of money, but the books tell you whether he has
got a mind as well. It is not a question of money but we do not buy books. I repeat that the
books are the cheapest as well as the best part of the equipment of a few dollars. Nearly all the
best literature in the world is at your command at two dollars a volume. For 100 dollars you can
get a library of fifty books. Even if you do not read them yourself, they are priceless investment
- for your children. What delight is there like the revelation of books-the sudden impact of a master-
~ spirit, the sense of a window ﬂung wide-open to the universe? It is the adventures of the mind,
- the joy of which does not pass away, that give the adventure of life itself beauty and fragrance.

5 Whydoestheadventureof mind not pass away?
2. Why does ‘the writer wander round the bookshelves when he goes to a stranger’s house?

A £ '_What;:-_q_eligﬁgt~i‘d§5§§’;_.a-" good book provide?

Page 2 0of 3
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Q6.

Paper / Subject Code: 29705 / Communication Skills.

What can books tell you about a stranger?

a.
b.
c.

That he is a rich man
That he believes in priceless investment
That he has good mental faculties

When one reads a good book, one is delighted because

a.
b.
C.

One finds the windows of the library opened
One feels the influence of a great writer
One knows much about the universe

The word ‘master-spirit’ in the passage mean

a.
b.
c

a prominent writer
the spiritual effect of a master
one who has a control over the spirit of man
i. Compare the salient features of oral and written communication.

ii. Differentiate between caution, warning, note and instructions, with a
suitable example for each of them.

o 3% 3 o o 3 ok ok ok ok ok ok
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Paper / Subject Code: 29704 / Struciured Programming Approach
£ Cseam I} Al lysemehes, choyce bas<d
Time: 3 hours Marks: 80

N.B

(1) Question no. 1 is compulsory.

(2) Attempt any 3 from the remaining questions.

(3) Assumie suitable data if necessary.

(4) Figures to right indicate full marks.

Q.1 a.  Attempt the Multiple Choice Questions 6

1)The format identifier ‘%i’ is also used for data type?
(a) char (b) int (c) double (d) float

1i) Which keyword can be used for coming out of recursion?
(a) break (b) exit (c) return (d)all of above

iif) What will happen if in a C program you assign a value to an array element whose
subscript exceeds the size of array?

(a)The element will be set to 0

(b) The compiler would report an error

(c) The program may crash if some important data gets overwritten

(d)The array size would appropriately Erow.

iv)A pointer is

(a) A keyword used to create variable

(b) A variable that stores address of an instruction
(c) A variable that stores address of other variable
(d) All of the above

v) In which order do the following gets evaluated
1. Relational

2. Arithmetic

3. Logical

4. Assignment

(a) 2134 (b) 1234 (c) 4321 (d) 3214

vi) Which of the following cannot be a structure member?
(a) Another structure (b) Function (c) Array
(d) None of the mentioned

b)  Find the output of following 4
i) ) #include<stdio.h>
void main()

int c;
for(c=1;c<=5;)
printf("%d",++c);

}

if) How many ' x' are printed by the following code?
#include<stdio.h>
void main()
{
int i=5;
while(i-- > 0)
printf("x");
priﬂtf("x" ;
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Q.2

Q3

Q4

Q.5

Q.6

d)

a)

b)
<)

b)

a)

b)

a)

a)

Paper / Subject Code: 29704 / Structured Programming Approach

Draw a flowchart for printing the sum of even terms contained within the numbers
0-20.

Solve the following

i)Convert 238 decimal to octal

ii)Convert A3D Hexadecimal to decimal

Distinguish between

1)While and do-while loop

ii)break and continue

Write a ¢ program that will convert a decimal number into any base.

Write a program to calculate the sum of following series without pow( ) library function
S=1-x+x¥/21-x*/3'+ ....... N terms '

What is an array? What does an array name signify? Can array index be negative? Write
a ¢ program to arrange the number stored in an array in such a way that the array will
have the odd numbers followed by even numbers.

Werite a program that accepts a word from the user and prints it in the following way.
For ex. If the word is “STUDY” the program will print it as

S

ST

STU

STUD

STUDY

What is string? Explain the use of gets( )?Write a ¢ program that will read a word and
rewrite it in alphabetical order. For ex. If the word is “matrix” the program should print
“aimrtx”, '

Explain recursion and its advantages? Write a recursive ¢ program to find the factorial
of a given number.

Explain the storage classes with example.

Declare a structure to store the information of 10 cricketers.

i. Cricketer name

ii. Matches Played

iii. Runs Scored

iv. Strike rate

Use a function to display the cricketer information having the maximum strike rate.

How do pointers differ from variables in ¢? Write a ¢ program to add two pointers.
What is file? Write a ¢ program that include the menu that must have the following
capabilities

i) Enter the several lines of text and store them in a data file.

ii) Retrieve and display the particular line.

iii)Delete n lines

ke sk o ok ok sk ok ok ok ok o ok
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