q\_

i 1. (a) Define the following :
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Dip. in Engg. (Third. Semester)
EXAMINATION, Nov.-Dec., 2022
(NITTTR Scheme)

(Branch Mechamcal Engmeermg)
STRENGTH OF MATERIAL

Time : Three Hours ] [ Maximum Marks : 70
: [Mzmmum Pass Marks : 35

Note : All questions are compulsory, unless mentioned
- otherwise. In case of any doubt or dispute, English
version question should be treated as final.

< e v &, o aa fr i g R |
forar &1 foxf A y@R & Heg W faarg @t Rerfa
ﬁmwﬁwzﬁajﬁﬂwm.l '

(i) Hooke’s law
(ii) Poisson’s Ratio
(iii) Proof antiCoagulation'
. (iv) Modulus of Rigidity
P.T.O.
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Py @1 ARG PN
i) T @
(i) @l Srgurd
(iif) AT YATh <
QCV _M@m__ ~. Q_nﬁ
(b) A steel bar of varying section is subjected to the
axial forces as shown in fig. 1. Find the value of P
necessary for equilibrium. If € = 210 kN/mm?,
determine the total elongation of the bar. 4
SO @ & IRaa AgIR FIC  Be TR
7 ¢ fow ® g aR R 1§ U IER
éﬁ@%ﬁwﬁﬁﬂﬂ%@f
IR E =210 kKN/mm® & I 3[&ild R §RT BS,
& el TR I TOF DI |
i
800 mm?
400 mm? 600 mm? .
50 kN 80 kN
100 kN
. tm Ism . 08m
Fig. 1
Or
(ereran)

If E = Young’s Modulus, G = Rigidity Zoac_:m‘
and K = Bulk Modulus, then prove that :

9GK
3K+G

L=

2037372(037)

(3]
aft B o= W yrie (@ HqI®),
G = Uyl Hdin xnaaﬂﬁa@%
Rig @i @ -
. 9GK
b= 3K +G
| 2
(a) Define the point of contraflexure.
Afr aRad fa=g @ qRfia B |
2

(b) Match the following :
I

) T T
(ii) Cantilever Beam )] a\\u_ﬂ\j

(i) Continuous Beam (k) : mW\

O ﬂ\\\\\\\\\w

(1) Simply
Supported Beam

@iv) Over-hanging
- Beam .
Prfufad & g BT -

p geeem O — T
(ii) Srdadia® 0) a\|\q\\4\\\4
Q) \\\\\%W\

M ﬂ\.\\\\\a

(i) e o

(v) el e
_ P.T.0O.



(@ .

©

~ length of the beam is 4 m. 8

Ha Ry . fom (R % 2) &1 qTHUT T
%mﬁﬁm@%%ﬁ@?*ﬁwéﬁ
%gmﬁw\ﬁ m 8| ,

Mz 5KkN/m )
3 = L u&.m mgagg.guLw

I m "..“.._5 ¥ 2m. . =
Fig. 2
Or
- (o)

[4]

Draw Shear force diagram and bending _ﬂ_osai
diagram of given figure (Fig. No. 2). The total

A simply supported beam over a %m: of 4 m
carries concentrated loads of 2, 3 and 4 kN mﬂ 1,2
and 3 m from the left end. Draw shear force and s
cQaEm moment diagram. :

4

Qmﬁzgﬁdﬂ%ﬁm wﬂﬂawqu‘

m;aqsﬁ%ﬁﬁmﬁ%%.
LEIEL|

0

Flexural rigidity is : , i

E

I

(i) ER
(i) AE
(iv) EI

-2037372(037)

- A msﬁq

twice than width of ﬁ,.

- ma
* dimension of beam section.

[5] © 2037372(037)

mﬂjﬂwmﬂﬂw

ew

(i) ER
Ec AE
(iv) EI

m%_mm: the section modulus.

%aﬁﬂﬁgﬁ_

m,__Euon& timber beam -of rectangular
section carries 30 kN uniform distributed load

over a span of 3.6 m. If the depth of the beam is
he beam section and

naximum m.anmm.mm not exceed 7 MPa, m_a the
i , 5
W anel @l %g%%iﬁm%ﬁ
iR R &% Wl e

30 kN @I

_mmsﬁam_mﬂw;m%nﬁﬂa%ﬁﬂ

&ﬁ@aﬁwﬁg%ﬂﬁm
3 ot @ a e @ 7T T

I |

P.T.0.
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Or 0

(3rera)

Draw -the distribution of shear stress over the
following section :

@) s Rectangular ,moozo.m_,
(ii) H — Section
(iii) _l — Section
(iv) O - — Section AQnoE.ma
v) Av M chm»m mommc.m. \

P R & Ry avem s 1

O | | —omwom s

Y. T e

R———————

¥

ek P T p———

——T

(1) /\l

17

1
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— oR®<

(@iv) O .\Aﬂmwm gﬂﬁqﬂé

R o

4. (a) Differential equati

o dy _ME
O gz

ono

__qeRr RS

fa deflected beam is:

P.T.O0.




(b) For a simply supported beam at any Section the

[8]

maximum deflection occurs when one of the

following value must be zero : 2
() Bending Moment

Qc. wom&zm stress

(iii) Slope

(iv) Shear stress a

JEToifa &R B el %,ﬁ..@@% fady
ﬁmﬂﬁ@:aﬂwﬂw@@ﬁ@ﬁﬁ
wan:

() g et
(i) 959 TREe
(iii) et

(iv) ITHTT Yhiga

«,@ﬂﬂﬂ%@aﬁ@.
T1 ﬁ&mﬁ@wﬁwﬂ

2037372(037)

(a)

(91 2037372(037)

Or
(aroran)

A simply supported beam of length 4 m carries
5 kN/m uniformly distributed load in its entire
length. IfEx1=4 Nmm?, then find the

maximum slope and deflection.

4 m G gEEe B B T CEERK
m_ﬂz\aﬁﬁamwﬁ%ﬁﬁw_%mi\

N & A S @i T e S

Ff | _

A spring carries Q._Qmw iy which of the following

forms - ’

OF .Wo&:o:oo
(i) mﬂwmmoﬁ\
(iii) Lateral strain

c<v Eoow strain

P.T.O.
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(b) Write the definition and unit of the spring |
stiffness. 5 |

. w
R¥m @ goar @ A 3R D! FHBT |
forfat | |
A close-coiled spring is- made of 10 mm.
(diameter) steel rod. The coil consists of 10
complete turns with a mean diameter of 120 mm.
The spring carries an axial pull of 200 N. Find the
. maximum shear stress induced in the section of
rod. If C = 80 GN/cm?, find deflection stiffness
"and strain energy stored in the spring. 5

@ W GUERF RUT 10 mm ST B B ¥
ﬂw?ﬂaﬁﬁmw%ﬁﬂﬁmﬁ%ﬁd
T 120 mm w_ﬁﬂﬁ:ﬂwoo.zﬁ%ﬁ,
%%ﬂzﬂw&%ﬂ.%ow%
GN/em? 2 T B8 § ST Yfaa, Ru # Se=
fa, R @1 g o R F <R el @
A B 7

(c)

Or

(areran)

Establish the formula for stress and %:oo:m_.g for
leaf spring. S :

w@ PaT ¥ |
enfir AR &g ¥

(@)

1111 2037372(037)

planes and principal stresses-
‘ 2

s a1 ot AR

{ong and 2 ¢m in diameter
2200 N. Find the yalue of
the rod. 2

Unnsa the principal

e T pafites
ircular rood of 2 m

axial load 0
s develop in

(b AC

carries an

m

of matter ect axial stress of

poi the dir
At a point : |
© So ‘Z\_BBN and direct compressive stress of
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Or

(3reram)

Draw the Mohr’s Circle diagram for the
following :

et & oy Aex 90 ama 915y
; \_,QN
(1) o I o 3
H—.O.N
(ii) d4_ 7
e
e R
e i .
c
J
(iv) oc—s e
T
o
T
AA\V O <— g
v
c
(vi) o1—s| A,I;Q_

[131 2037372(037)
i 1
(a) Define the slenderness rat1o.
AN AT 1l FifsT
2
following :
|5y Match the fo |
Av Column end Condition Effective Length
=2l
(i) Both end hinged (p) L -
() One end fixed and (9) L
other free ~
. . A q T
(k) Both mda fixed ) L= 5
‘ ( !
() One end fixed and- (s) L= 5
I " other end Eamoa
e & R o e mﬂ_mmrmuw_w

(@) ori AR @
@) fr o aR
=k i ) o
) %ﬂa@w%ﬁ ( Ll

. i
w R omE 3N @) = *-5

@) |
- g R et w,
, column O
...U jive the Euler’s formula for long ;
eri e
© which both ends are hing®

, %ﬁa%wzﬁ»_ﬂ%
ﬂﬁﬂ«&_\«ﬂ@»méw_

p.1.0.
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Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2022

- (NITTTR Scheme)

‘(Branch_ : Mechanical).
THERMAL ENGINEERING

Time : Three Hours ] . [ Maximum Marks : 70

 [Minimum Pass Marks : 25
Note: All questions are corhpulsory, unless mentioned

otherwise. In case of any doubt or dispute, English
version question should be treated as final. Use of
Mollier diagram and steam table is permitted.

| 4 e afard €, W9 9@ & el s A |9
forar 211 5l o wER B W W Rae @ Rl
- # ISR T % U @ Sifem A SR | SifeRR
. TRM 3R WM <A 6 U @l IRy 7|

P.T.O.
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1.

(2] 2037373(037)

Explain Steady flow encrgy cquation and 1ts

uch as Boiler, Nozzle,

application t0 various units $
12

Turbine and Compressor.

ﬂ%ia%ﬂi%@%ﬁggﬂm\

exared AR TR B foe & fiRor & SWNT

i AR |

(a) Explain Camot cycle and its efficiency. 6
ﬁ%ﬁi%ﬂﬁﬁﬁ%ﬁaﬂ
ferfRag |

(b) Explain the working of two-stroke and four-
8

stroke cycle engines.

mﬂﬁﬁ-ﬂmﬂ%ﬂm@%_

(a) Explain safety precautions in handling steam. 6
g Fues § Re waur Ty |

(b) Determine the enthalpy of 5 kg of vapour when
dryness fraction is 0.85 and atmospheric pressure
is 10 bar. 6

5 frcum a9 @ gl WA ARE ol
TS AR 085 T TrgFeEid < 10 IR ¢

(3] 2037373(037)
Explaj
plain Ideal gas processes—isobaric, isochoric,

isothermal, adiabatic, polytrophic, throttling with PV
and TS Diagram. 10

fer 2y, fer e wHE, WY UEE, SEr
W, Ureligithe WhH, Stefelm gd 3l PV T TS
AT ERT AHE |

Define the following :

(a) Double momsm. compressor 5
(b) Multi stage compressor 5
@) fg frar gdifes
(@) wETda whfea

Define the following : 12
() monmcomo.: |

(b) Convection

(c) Radiation

(d) Thermal copductivity

(¢) Emissive power

(f) Black body
P.T.O.
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Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2022
(NITTTR Scheme)

(Branch : Mechanical)
MACHINE DRAWING AND COMPUTER
AIDED DRAFTING | |
[ Maximum Marks : 70
 [Minimum Pass Marks : 25
Note : All questions are compulsory, unless mentioned
otherwise. In case of any doubt or dispute, English
version question should be treated as final.

Time : Three Hdu?s ]

{. (a) Define the following (in drawing) :
(i) Line of intersection -
(i) Curve of intersection

ﬁﬁ%ﬁgﬁaﬂqﬁwﬁﬂaﬁﬁr‘m(@s&ﬂﬁ):

P.T.O.
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121 2037374(037) |
o 4 2 ™ fvifs @ P a1 IS e
prism, base 50 mm side is E @w IEY | (W g7 foar an ©) - :

(e, vettical, square by a horizontal squarc

ooBv_Qm_v\ penetrated

prism, base 35 mm side so that their axes are _
6 mm apart. The axis of the horizontal U.:mE is :
- parallel to V. P. while the faces of both prism are |
equally inclined to the V. P. Draw the projections | |
of the prism showing lines of intersection. 8 i
.

g, oW |
50 e, & ﬁwna&mﬁ%m fora st | —
3 99 @ % 6 frl &1 &fdst B7 &1 de . \
V.P. 3 W & ety ol O @ Wl wers - T e, e R @ e 20 Bl R
<w@§uﬂs@mﬂﬁw;§%~w S R T =6 R 2 T
V.P. ¥ 991 &Y
2. (a) Write two applications of ao<n_ov302 omv ,_,_ e i mﬁw mwum«_ -
surfaces. o , S e . R a
7 A . ﬂ..w.@.m mw Nq euu‘n.mﬁ.— : B .u. (a) Draw conventional symbols of given material : 3
ferRay | . \...9 . Aluminium
(b) Draw the development of the lateral surface of the N I I :
part ‘P’ of the pyramid, whose front view is given g (i) - Rubber
below : 8 e R & 2 :
. . . b (iii) Brass
g ) A R B (R R o
| | \ g LR () R |
| . i ORLE e
A square pyramid, side of the base 20 mm _osm N, ‘ ETRY Y
and all the sides of the gmo equally inclined to , . P.T.O.
H_._O < Hu = ' /
# e e L O S et




4.

[4]

(b) Draw conventional representation

features :
(i) Splined shaft
(i) Radial rib
(iii) Sprocket wheel
(iv) Knurling
R T v @1 B8 (9% &N weffa P -
() g A | B
iy Yfega Ra
(iii) SifPe =d
(iv) AT
(a) Define any rhree of the following :
(i) Basic size
(ii) Tolerance - ;
(iii) Zero line
(iv) Deviation
Rt 3 1 ot A @) R TG -
(i) T PR . ,
(ii) e
(iii) IO ELC|
(iv) fawem

2037374(037)

of common

4

(b) Represent various welding symbols :

5. (a) What is the use of Bill of Materials in

_ (b) Draw th

(51 2037374(037)

4

(i) Single-U Butt
(ii) Double Bevel Butt
A:s All round weld

(iv) Spot weld
Af Afer R (@) @ TR
PIY : \
() Ra-g9c
ec_ﬁmwﬁmm

T CS A
_ ms, Wfe dcs

assembly drawing ? What informatijons does it

contain ? 3

ﬁa%@?»aﬁ&%mm%ﬂﬁ&yﬂ
ﬁﬁ%@%ﬂiﬁsﬁaf

e following view of assembled parts of
flange coupling given in figure :- 7
(i) Sectional front view

(ii) Top view

P.T.O.
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form & fd T Gelst puferm 1 (= THel g
ERIEE.
() UND IE T
(i) T 3

z
& $70
=
=1 35 5
.m. %.l.L
m T ¢V N
- AHENNY
z | .__ /
= 1. 11 i
B BENERE
r.l m. n MJ“._‘ N K /1_
EEEEE AN\
P $104 PCD 2L jo |
5 s $140 1
Z '
()
=
W e ¢78 ¢ &
e | T T
S R TN ZZ R ZY
ipd 1| ) 2
EERRY 299
i : m £ \\ ! ol
SO | \\
. -4
- LA !
I
— 935 ! -~ S
S i | —{ B (| ]
1711 1 00
= 0w *“ .23 ] = B
»./vVﬂ = o .‘ 1 \uwﬁ ~N
Om N 2 s NH— oo
=< 1= 3 b R vl ; g
= Z = {45 _ -
oy = =) ) OW
S S < A _
g ) ZZ AN
W e = »
e et

[7] 2037374(037)

(a) Draw the exploded view of Plummer Block given

in figure :

[

frr % R T R @ @ (Hwlss 59

EGIEL

J

11 @24-——-20-—'

s\

(b) Write the name of individual parts of lathe square

tool post.

3

QR T O @ R A @ B

foRau |

P.T.O.




(

(a)

(b)

[8] 2037374(037)

What do you understand by drawing

command ? |
ST FAIE | Y AT [ © 7

Write three editing commands with figure and
explain it. 3
Rl o uffe save @1 M forfeg T fo
GIISUEIMY

Draw an isometric view of given object. 6

A T o @1 Argamicd 5 Y

X
[y -
XL

]

—

o
A ——h
yo

Y
y
\

i

15
“~—
0,

80

Y

(9] 2037%74(0%7)

Draw the following view of given object in

(d

N

figure:
(i) Sectional front view

(ii) Sectional side view

P R T SifoTE B B 7@ T
) IR THE 7

(i) TR T

2037374(037)

g I9D3Y ASuow g |
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Dip. in Engg. ('Ehlrd Semester)
EXAWNATE@N Nov.-Dec., 2022

(NE’ET'ER Scheme)

(Bmmh Mechanical)
MATERIAL T"CHNOLOGY

Time : Three Hours [ Maximum Marks 70
] [Minimum Pass Marks 25

Note : All qupstmns ‘are compulsory unless mentxoned
otherwise. In case of any doubt or dispute, English
version question should be treated as final.

ol e v & wia 7w 5 ol To Rl
%@ﬁ|ﬁ?¥ﬁﬂﬂmﬂ%ﬂé‘ﬁmﬁaﬁ?ﬁﬁﬂﬁ
ﬁmwﬁmﬁy&mwaﬁm

1. (a) Explain BCC FCC and HCP structure thh
diagram. 10

~ BCC, FCC @1 HCP W&l &1 faavor Qfvg 9
lEEEEHY

P.T.O.
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: Or

(ereran)

(b) Briefly define any five mechanical properties of

(©)

(a)

(b)

©

materials. 5
el @ fedl o Gt T @ SR d
gRyTRE BT |

Draw labelled ray diagram of | Bo&:ﬁmmom_
microscope. 5

,ﬁmﬂﬂm%ﬁﬂﬂmﬂ@m%_

What is m:n and twining ? memE the difference
between the two. 12

o1 q1 I9e M & viaﬁgﬂﬁ&

Py |
Or

(@)

Define crystal structure, crystal lattice, -grain and

grain boundaries. 6

e aXaI, mnmma_mamsméas.

TRt @ aRafia B |

Draw stress-strain diagram for mild steel and
locate important points on it. 6

ﬁ%a@aﬁﬂmﬂa%@@aﬁ
= R Ty gl @t faftea STl

()

(b)

©

(@)

®

- ion.

[3] 2037375(037)

Sketch the iron-carban equilibrium diagram and

cxplain. 10
SUA-GTE T ARG T AR A |
Or
(ereran)
Explain phase &nm.BB. 5
TR NG DY GHAL |

What factors are affecting the formation of solid

solution ? 5

\%E@ﬁa%ﬁﬁﬁ%ﬁmﬁﬁﬂ

Eﬁmﬁ»i%ﬂﬂﬁmﬂ_

Write use, u._.oum&am .Ea.o_mmmmmnmmon of cast
_h 8

%ﬂ%ﬂﬁ%ﬁﬁﬁaﬁ?

,@mﬁ_ ]

Or
Explain aluminium and its alloy properties, their

composition and uses. 8 .

%Eﬁ%?ﬁ%%ﬁ&g
ﬂﬁamﬁﬂa%%_ ,

P.T.O.
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[4]
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notes on any four of the following : 8

]

~

L

5. (a) Write short
@) Ceramic o
(if) Normalizing

(ii) Refractory materials .
(iii) Natural and synthetic abrasive materials | @) Tempening
(iv) Lubricants (iv) Carburising
. V) Quenching

(v) Rubber
e & @ o IR W Wra Rt _mﬂ@@dm@i,%ﬁ%ﬂ?@&

fafEy -
(i) ~NHD I e _ .
ENGED ! , @) ST
(ii) STHaIEE KM . : EEGICAYl
) | - (ib)
(iii) FT@Ide oAl m:«wm mﬁ.mdm nﬁ& . .N.EE._.—
o i | i A.. - D) < ,
o i | (v) FIETEAT
6. (a) What i i ; Y e |
is Time Temperature Transformation |
nd by destructive and non-

7. What do you understa

Curve ? Explain with diagram. 6
Ol dIAH SR 9hf 4 947 gy g 7 destructive tests ? List their types- H.o
1 e A A | @ﬂ%ﬁ%ﬂ%w%mﬂﬁﬂmmwﬁ%

yaRt A Al TR

(b) E in i ‘
Xplain in short on any three of the following : 6
. , ~

0] Annealing
_

| 1920

PR TT{ 12 A
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Dip. in Engg. (Third Semester)
EXAMINATION, Nov.-Dec., 2022

(NITTTR Scheme)
(Branch : Mechanical)
BASIC ELECTRICAL AND ELECTRONICS
. ENGINEERING
Time : Three Hours] . : [Max/imum M(;rks - 70
| [Minimum Pass Marks : 25
Note: All questions are cornpulso‘ry,' unless mentioned

otherwise. In case of any doubt or dispute, English
version question should be treated as final.

wﬁwaﬁaﬁﬁ,mwﬁsaﬁsﬂtﬁﬁuﬁaﬁ
for@r 1| 5=l o yoR & e a1 fRare o Rafa
# oo WO & TR P iR AT SR

1. (a) Stateand explain KVL and KCL. 4
~ KVL @1 KCL &l J9emg |

P.T.O.
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(2]
(b) For RLC series circuit Q%EE any Jour SM_.:m of (3] 2037371(025)
XN" . i
the following * 8 @ wgferd TR G @ o are (8+76)€ wf
(i) Impedanc aai%aﬂhsgﬂ%ﬁﬂmﬂ%‘ﬂéw_
(ii) Reactance L | Bl BT :
(iii) mpedanc® triangle 0 e
(iv) Power factor . . o
(v) Volage triangle - . (i) GICACIRIEN ey
iﬁo%ﬂ%ﬂﬂw%wﬂ@?ﬂ@ 4 (i) o BT R
@&%ﬂ%ﬂﬂﬁ“ . , _ () oed A TR
(i) n_mm_m._ . S : . 2. (a) Derive the E.M.F. equation of a DC generator. 6
E qama. | : | %gﬂﬁ_ﬁﬁn@%ﬂ%ﬂ%_
(iii) griied FrgT - : ~ (b) Explain the construction of single phase
(iv) TR LT _ transformer. . 10
(v) s g ; : ?Qﬁuﬂ%w%%ﬁﬁ%_
f three phase

Describe the working principle ©

A three phase balanced star connected load of
write any iwo applications

8+ j6)Q : ]
(8+7 )@ per phase is connected to 2 balanced induction motor. Also

3 phase 400 V .
.v . supply. Calculate : -8 of synchronops motor, :
(i) Line current ' T 1 :
X . o § Bo FERM AN 3 o0 Rgd @ CUR
(ii) Power factor pf load M e @.%»E.m AR D COE] q ﬁmn%._ A
_(iii) Three phase power _ i |
. . e |
P.T.O

(iv) Total volt amperes

T ENE I 1
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(i), MOSFET 3R JFET @ d/ 3R
(i) FiRER SRR B aavEmdr

Zener ano 4

aﬂ:ﬁmwwﬁﬁ%%@ﬂa%g‘

, [4]
3. Solve any #wo of the following : 7x2=14 [5] 2037371(025)
Fyferfad 4 9 Rl @ @ g B - (b) With ncat diagram explain working of NPN
s ) . . transistor.
(a) Describe the construction of P-N junction ano . .
" and sketch its V-I characteristics. T Cifver @ ol @ W RE & 9
&.ﬁaﬂm%%@nﬁﬁ%%@d% | . IS |
P V-l HRaeRRead wha BT | : . ~ (c) Write short notes on any fwo of the following :
(b) Explain full wave bridge type rectifier with the M . () Advantages of JFET
. help of a neat sketch. . | it (i) Difference between ZOmﬁm‘_, and JFET
T WD R @) gegdl ﬂn,q T d99 fior T=y ‘ (iii) Need for transistor biasing _
IRERR F FHSEY | ( | ol wﬂiﬂﬂ%g
(c) Explain the construction and working principle of M ferfr -
Zener diode. Also write any two applications of “ : 6] %_.ﬂvlmmw mw m:ﬁ
: , A
m
“
e
BITG | TR SIS @ m.wnmn ol ﬁunu_u_ At foRay | e . }.
, ; |~ 5 () Whatis analog multimeter ? 2
4, Solve any fwo of the following : 8§x2=16 \ s ; e
Pt 3 @ Rl A1 gl AITY- I 2 e
d Sl e ! : | (b) U_.mi the block diagram of CRO and write the
(a xplain the operation of transistor as an amplifier. I _
& s Mw 4 £ s : function om each block in brief. 10
@ iR & TORllbRR & &Y ¥ Sfuem & | . .
AT BT | | A .
| v ‘ _ Eed & Bl ol WEY 3 forfag |
_ ;

P.T.O.
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Or

(arera)

Explain with the help of a block diagram the

ction generator.

1930

203737(025)



