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Dip. in Engg. (Fifth Semester)
EXAMINATION, Nov.-Dec., 2022
| (Scheme_: New)
(Branch : Mechanical Engineering)
AUTOMOBILE ENGINEERING

Time : Three Hours | [ Maximum Marks 70 )
[Minimum Pass Marks : 25

Note : Attempt all I'ques',tions. In case of any doubt or
dispute, the English version question should be

treated as ﬁnal

WMa%Bﬁ'\f‘cﬂmlMQﬂma?aéﬁm
ﬁmﬁﬁuﬁfﬁaﬁrxﬁﬂmzﬁmﬁaﬁmw~

ST |

1. (a) Draw the layout of chassis and frame and explain

the function of automobile components. 6
JIAEEd @ duHed d 1l Bl AV |

P.T.O.




(b)

(@)

[2]
or
(erera)
Explain the functions of the following :
(i) Piston rings
(i) Crankshaft
(iii) Camshaft
(iv) Connecting rod
Rt @ o B Y -
@) feed R
(i) HHATE
(iii) DA
(iv) PR NS

Explain firing .o&.ﬂ with a suitable example. 4

BRI SR B g SRl Wfed W |,

Describe the construction and working of fuel

feed pump with a neat sketch. 5
W W U9 P g6 T4 HrRIgeIer ol cces
AU |

Or

(sre)

mSH.o the function of fuel injector in a diesel
engine. List the different types of fuel injectors.

Vel o A W@ guax @ i feres |
fafi= yoR & T $oeey e P |
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(b) Describe the construction and working principle
of ‘Battery Coil Ignition’ system. 5
Yo FrEd T el @ gee T e
Ry =gy |

Or

(gror)

Explain the operation of Lead Acid Battery

e tRre Fell P wrvomed @1 FE |

3. (a) Explain the working of mechanical brake with a
‘ 7

4

9 neat diagram.
Yofsd 36 o B A G|
Or

(g

Explain the construction
Lock Brake System (ABS).

Wit AT R (ABS) B T @
TR

ed of a good suspé

and 29E=m of Anti-

nsion system ?

(b) What is the ne
Explain independent suspension systemm. 8
| e e o 4 o
& 7 uinde i T R
N . p.T.O.



4. (a) Explain sliding mesh gear b

(b)

(@)

[4]
ox with diagram.
Or

(ererd)

Explain Torque Converter with a diagram.

o FeaeT Bl i F |
Explain differential system with :mmw sketch.
fosfraet Rreed @1 oA TR
Explain the wozoim.:w : _
(i) Camber

(ii) Castor

(iii) Kingpin inclination

(iv) Toe-inand H.oouo&.

fomfoRed @1 qw=ISy

() P

(ii) PN

(i) Foe e

(iv) -39 IR A-31Se
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8

R
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Or

(ereran)

Lxplain the Ackerman steering linkage with a
neat diagram.

UF T Reafr feaw ) wfim awgg)
euv. Explain the difference between tube and tubeless
tyre. 6

<d %ﬁyﬂﬁ TR & I<R B Tt |
. (@ Define complete “and incomplete combustion.

What are the sources of pollutants in an auto-
mobile and how will you control them ? 6
o w e e @ uvena Bl
aferaTEe i YqERl @ WA o § AR A I
a4 frfta e ?

(b) Give detail about different Motor Vehicle Acts. 4

S ey S T @ R § T

2037571(037)
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Dap if Engg (}ann Semesmﬁ‘)
EXAMENA’H@N Nov.-Dec., 2022

(Scheme NE’E’E’E‘R}

' (Braneh : . Mechanical)
MACHINE DESIGN ESTIMATION K
- AND COSTING

Time : Three Hours] BT ik [Maxzmum Marks : 70
[Minimum'Pass Marks : 25

Note : Use of Machine  design data book s permitted.

Attempt all questions. Draw neat diagram wherever

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

el feoe Qa1 @ @ ST B AR ¥ | W0
g @ o A o e W e R
e | ol o yeR @ wide a1 farg @ Ref A
3ol e & Fe @ S WA S

P.T.O.
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u,_ ~_f ﬁ———r .a— \ qua ———ﬁ — M YN
O

fallowing

A

() Handuess

(1)  Brittleness
(i) Elasticity

e ¥ ¥ 5= < aifes ot ﬂ q@ﬁ.@ﬂ
IR

(i) @oRdl

(i) XAl | 2

(iii) TIdl . 5 : ,_
(b) Name the various mo.:S.m_ steps involved in !

design of a machine elements. 2

ﬂﬁia@gﬁ&%m%ﬂ%
o @ A fRiRed | T

Describe any four given factors to be considered |
.maanmmmzowEmo:msno_oBoam.“ " 4 #)

f

(©)
(i) Forces acting on the machine element |
(ii) Selection of Material | |
(iii) Manufacturing considerations
(iv) Size, shape and space requirements

(v) Maintenance, cost and aesthetics of the

designed product.

[31] 2037572(037)
nee el @ feomg  wfe fwl aR
SR @1 auie @it
() w AFTg W A T
(i) uETed BT G

(i) ArgdaaftT B @R
cs%gﬁmwﬁaﬂm@a%%a%

3Taeghdl
() foTe R T S @ TETE, @
- m.. (a) Wmsw_:o theory is cmﬁ suited for ... material. 2
. : (Ductile / m:a_w / both)
A (/T / )
on of axial

joint to n.&mb 10t

w Design a EEan

tension

load. The R:Emm&_o e
and compression are 65 MPa, M.wo MPa ;
160 MPa respectively-

qddl
aﬁs%%ﬁg?%w%ﬂ
%ﬁ%%%% E%M
R (@) ¥ &z%m,ﬁawmo a
e # 160 MPa al
_ p.T.O
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Or

(sreran)
Describe the following theories of ?._,_:?, under
static loading : | 8
(i) The maximum principal stress theory or
Rankine theory |
(i) Maximum shear Wa,nmm theory (Tresca and
. Guest theory) . . 4

(iii) Distorsion energy 909.% _Q.EGQ. and Von
-Mises theory)

. cé Maximum strain energy theory.

%%%ﬁi%ﬂwﬁﬂﬂwﬂ@@m
Eﬁiﬁ%ﬂ%@a

@) m@%w@ﬂ%ﬁ@ﬂazéﬂm_

&1 flg)

(i) e e gfaee B @ﬂa @ﬁz
%wﬁﬁ@ﬁa

c._cwﬁquﬁ@ﬂaﬁﬁ%ﬁyﬁ.

@ i)
(v) G T Foit o1 fagi |

(b)

[5] 2037572(037)
Write two functions of a key. 2
ol & Y B folag )
Distinguish between shaft and axle in the
following given points : 2

(i) Power Transmission

QU Stresses acting on shaft/axle

freferfe figall 4 W AR veEE B 49 A
Q@A :

@) afe HER

()

(i) gﬁ\aﬁmﬁﬁﬂﬁﬁﬁ

Write Eo torsion equation and name the notations

used in the formulae. - P

%%@@A%gw&ﬁaﬂ
g o W Rl

A shaft transmits 500 kW at 900 rpm. The

permissible shear stress is 80 MPa, while twist is )

limited to 0.5°ina length of 2.5 m. Calculate the

92599. of shaft. Take Qumxa MPa. If the

shaft chosen is hollow with d;/d, =0.6,

o e 6
calculate the percentage saving-in the material

P.T.0.
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TP AT 900 rpm T 500 kW IRF WaRd Feam

¢ for e sueuv Wi 80 MPa ol

25 Hew @) § i et 050 ¥

W @ aw @d dR| G =8x10' MPa

e o g T e dE @ R
Emuiwaﬁmﬂiﬁﬁa%,

T B ]
%

()

* b R

compressor. The service meQ Bmw cm mwwza&

aixgﬁﬁiﬂﬁéf o s

as 1 um The vm:uawcw ma.ommou E&\ vo %&
| msg stress for shaft, w@ m_a g: N_
nEm:Em mgmm for cox Ea w@ mo wa

Shear stress for cast =o= 8 MPa ‘.

_ @%aﬁ@@%mﬂgoeaﬁ _;

15 kW 9t ¥a1Rd e & fory (o PiRe 3avA
D Tl FUlT B o SRR | a1 NP

s .y._.@

Unm_ms a cast_iron bmbmo oo%_sm 8 :m:mB; : mu io_%&c_a Ea cc aoczn Ean& chain pattern.

15 kW at 900 rpm from aft @_aoq_o Eoﬁo_, toa -

(s e NN X S
T PR S L S
vy
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Aﬁmﬁaﬁvﬁ_aﬁsi%%ﬁa
| bt @) for o e 4 -

o, G ax dw @ Ry g
%ﬁugzwm
.i%ﬂﬂ.&@aﬁgﬁ?umoém
ﬁﬁ%ﬂﬂ_.ﬁw@a,ﬁaﬁn@ﬁ 8 MPa

comso w:o: m:a lead om a threaded joint. 2.

: @ UBE Ea &mmBB om 8 double transverse fillet

4

mE 5 mﬁ m_ﬂi @@m ﬂ@m NS % (ii) 9

Or

Write any four main advantages of ‘welded joint

* over rivetted joint.
g g @ ga A i T $ o3 AN
é@_% ot

p.T.0.




wn

(©) A single rivetted lap joint is made of 12 mm thick

(a)

(8]

plate with 20 mm rivet diameter. Determine the

strength and efficiency of the joint, if the pitch of

nvet & 9 em Take f, =1000kg/em?

~

B u,wccrw\gm, f=1400 kgem®, g

@ o Rics ov W 20 . Roe @ @
W 12 fh 98 o w1 E AR R @
T o ¥ 8, @ 9% & w7 AR W W
B £, =1000kglem?,  f, = 2200kg/cm?
W £, =1400kg/em?. -

Define bearing life.
feaft 3t arg = e AR
Or

(erera)

Write the formula of dynamic load carrying
capacity (C) of a bearing and name the notations
used. % . 2
W@ i # 1fida R 9T amm @ ki€
fofiew 3R 9w R M0 W fre B A
ferfay

2007572(037)

(b)

(9] 2037572(037)

Wrile any fwo main advantages of rolling contact
bearing over sliding contact bearing. 2
WA W Pty @ gen i qeed T
Raft & o Q W am R

A ball bearing subjected to a radial load of
4000 N and axial load of 5000 N, operating at a

speed of 1600 rpm for an average life of 5 years

at 12 hours per a.@. Assume uniform and steady

load. Find the following : 6

[Q) Life of bearing in revolutions

(i) Basic dynamic equivalent radial load

(iii) w%a dynamic load ratio

ﬁ%m%foz%mﬁ%ﬁ%%
ggu@ﬁ%%%w%a@
ﬂ%%m%ﬁamsﬂ%?a@m
fﬂﬁémﬂw%ﬂ?ﬁ%

a@.?@?ﬂ%%“




6. - (a)

(b)

-

7. (@

[10] ' 2037572(037) |

Define any wo of the following : . 1
() Estimating

(i) Direct labour cost

(iii) Depreciation

ffotd ./w_ fordl < ot o %wa

@) e ,

(i) - nﬂm 48 «d -

(iif) QT Ty

Write any three &m,oa:onm between omﬁ,ws.mm_:m.
and costing. - &3
e AN A w_%s w % %_ 3R
fef |

Or
(orer) .

Write the aims of costing. .

T FRe & sew Rl |

Write the main functions of an estimator. 4
@ SIS @ 5 d fafe)

Draw the neat and clean diagram of stép :.__Uisw.
and taper turning. ‘ : 2
R offr Rk R <f a1 ﬁ W ARG

- g |

(1] 2037572(037)
(b) Find the time required to turn a 60 mm diameter
rod to the dimensions shown in Fig. Take cutting
speed as 20 m/minute, feed a3 1.2 mm. All cuts
are 3 mm deep. 8
60 ey @ & w3 & fug & R
R ¥ e F H @ e # S A
Fet @ TR B 20 /P d AR o 3

12 fd < 0 e 3 fr TR 2

.......... 1)
4 @=34mm
P= hNH‘:.: --Wx.--
_A||.. 115mm \lv.All 100mm Ilv
o)
229
2037572(037)
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Dip. in Engg. (Fifth Semester)
EXANHNAM@N,NW.-D%, 2022

(Scﬁaeme : NeW) '

- {(Branch ; Mechanical)
- MACHINE TOOL TECHNOLOGY
Time : Three Hours] . [ Maximum Marks : 79
Yl - [Minimum Pass Marks : 25
Note : All questions are cohipulsqry, unless mentioned
otherwise. In case of any doubt or dispute, English
version question should be treated as final.

T oA T B o o weR @ we @ R @
ﬁuﬁrﬁaiﬁvﬂmm$mm‘rafﬁwwmﬁmi

1. (@) Write down the types of chips formation in metal

- cutting process. 5

SRR B B o e —
fefag) ~

P.T.O.




(b)

(a)

(®)

(2] 2037573(037)

Define the following : . 5
(i) Tool Signature
(ii) Rake angle
S ) o BIRG :
() 3NOIR FERR
i) @
. Or

(o)

Compare between onromosm_ o_:m:.m and oblique

cuttintg.

s Fdw AR e aw @ ga %w_d _
Expalin tool wear process with neat sketch. 5
W fE @1 Hegar W SR ey wfdn @

L
Explain essential properties of a ideal cutting
fluid. 5
T W D A 7 et A e mwwz _
Or
(ereran)

Define the following :
(@) Machinability
(®) Cutting forces.

L]

(@)

(b)

[3] 2037573(037)
Freferfaa @Y uRefia I :
(@) v
@ &7 g9
M_\m“.“”ooa g_m,ﬁo:wo between shaper, slotter uzma
AR, TR IR @R 4 a= ol

What is shaper ? Expalin the function and basic
components of a mrmﬁm_. machine with a neat

sketch. 10
TR 7T 8 ? W6, wﬂ%.ﬁaﬂaqﬁ%
@ T HeHl 1@ 970 F1 Bl WA |

Or

(sreran)

Explain construction, working and features of boring
machine with neat sketch.

%ﬂi%ﬁaa&id@gﬁg%

(a)

(b)

©

o AR

w:onw exploin the Bnan of diffrential
indexing. 5

gaT ¥ fiRee aTaed @ WS |

What is broaching ? GBE a neat sketch of a
broach and mention its parts. 5
SR @ R ? A o WD A T SEEY
G T T |

Write short notes the following :
(i) Straddle milling

(i) Gang milling

(iii) Plain milling

5

P.T.O.
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FefoRaa § 4 fFd @ w e aﬂ@-n
DY
() Yged qfadT
Gi) AT Y
(ifi) @ M
5.+ (a) Define Glazing and Loading of a grinding wheel.’
5

'vrs%ncéiaaﬁlﬁmwaﬁ%na%ar@r
HITY |

(b) Compore Lapping ‘prdcess and Honing pfocéss. 5
QT 7 BN AR F STk e i |
Or - /
(srr)
Write specification of a grinding whecl in brief.

m#mm%maﬁm
BIFTY |

" 6. Explain any two of the followmg | 19
() Test chart

- (i) Acceptance test
(iif) Importance of installation of a maéhine
Fretfertea & & R @) o) arer AR -
(@) <% R
(i) TEER qenoy
(i) FEH & g @ .
2037573(037) ‘ iy 22 QSO
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2037574(037)
Dip. in Engg. (Fifth Semester)
EXAMINATION, Nov.-Dec., 2022

~ (Scheme : NITTTR)

(Branch : Mech.)
REFRIGERATION AND AIR CONDITIONING

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

Note : All questions are compulsory, uniess ‘mentioned
~ otherwise. In case of any doubt or di'sputé:,, English
version question should be treated as final. Assume

suitable data wherever required. Psychbmetric chart
is allowed. '

Wi v afErd ¥, 59 0 5 o s A |
ferar €11 foslt o yoR & Wew W fac @ Rl
3 G Wi B W @) s WA SR AR e
AT B W, ARIFAFAN o od | ageiie
a1 & el

P.T.O.



__. (a)

®) .

[2] 2037574(037)

Write down four differences between Heat Pump |

and Refrigerator. , , o4

fc T U5 Wronex & dIF AN I AT

The capacity of refrigerator is 250 TR when
ioaazm between — 5°C and 25°C. Determine the
mass of ice produced per day from water at 25°C.
Also find the power required to drive the unit.
Assume that the cycle operates on reversed

Camnot cycle and latent heat of ice is 335 kl/kg. 7
TF T — 5°C W 25°C TGHH B WA BrvA
% o T & 250 TR ¥ 25°C H WA W
Gl ST (A=) %@2 w1 Wiae Bl
Tai 3 TR A @ T PR AR W
sfadt B W ard & o) 96 B e
SO 335 K/kg B | o |
Or
()
What is Bell Coleman Cycle ? Explain its process

with the help of how diagram and P-V diagram.
Also derive formula for its COP.

(c):

(@)

(b

(a)

(b)

(31 2037574(037)
del BT T 7R ? FHD PrAQE BT
AN U4 GE-AAT ARG § THAZY R D
Prareet TitE @1 T B |

Write down the merits and demerits of Air

Refrigeration System. 3

arg it ol @ < @ T fe

Explain Ammonia-Water vapour absorption
system. [

AP TR Taaidae s o FAass |

Differentiate between vapour —compression

Hom.mmn_,mmo: system and vapour absorption
7

refrigeration system.

mﬂ%ﬁ%%%ﬁ@ﬁn&

IR T

or

()
Explain different types of Condensers. 10
Rt TR & FaftEl of TRt

Explain the working of capillary tube.

ST cqE B FRI L

P.T.O.



3. Answer any fwo questl

@%aﬂﬂ%mﬂ.&?”

4.

(4] 2037574(037)

ions :

down the chemical formula for mo:oi:m

(a) Write
A 4 7

(b)

@

ref : .
- 12, R - 113, R - 170, R - 717,

R- ‘E\_W _ub

Explain the term refrigerant. Write &ois Em

&mmnasoam cn

refrigerant with example.

i W@ @ A i | ﬂmﬁﬁaﬁ:
e s va e waa ¥ o farg ]

ideal
7

tween primary and mmoo_amQ
7

Explain n_a. desirable - properties of |
refrigerant.

i%%iﬂémﬂ%_

100 kg of air at 15°C DBT and 80% RH is heated
until its temperature is raised to 25°C. Find wBT.
RH and heat added to the final condition of &i" 7

- (iv) WBT

5] 2037574(037)

15°C DBT Ud 80% RH arel 100 kg. a1 &l
SUF AUHA 25°C BH @ T fHAT A €
a7 @ % Fewr W WBT, RH @ & T3
GO D1 AT T4 DI |

Or

\ (grra)

Fora mmmsvnm of air having 22°C DBT, RH = 30%
at barometric pressure of 760 mm of Hg, find :
() Humidity ratio
(ii) | Enthalpy
va Specific <ochm

(iv) WBT

- (v) Degree of Saturation

ﬁmﬂﬁéﬁooowa,wmumo.x.ﬁmwa
m_m_quaimm%@aﬂas.:ﬂa”

% 8,. WA sl

i) T
(if)y AR s

(v) g P S

P.T.O.




® Explain Da
<ree @ i@ »

() Expla

Explain the following *
(i) Year round air
(i) Su

Wﬂ@@m%%“

2037574(037)

[6]
3

Jton’s law of partial pressure.
& frm o TR
g terms :

in the followin

) Sensible heating

(i) Sems
) Humidification

(i |
@) wuorcam&mommon

wﬂm@mg&%ﬂ@

ible cooling

SR

() ﬁﬁu&m%&:

iy T e

conditioning systerm

mmer air conditioning system

0 wﬂaﬁ%%@ﬂd |
(ii) ﬂﬂaﬂ%@ﬁﬁ

ﬂh..

(7] 2037574(037)

A restaurant with a capacity of 100 persons is to be air

conditioned with the following conditions :
Outside condition—30°C DBT, 70% RH
Desirable Inside condition—23°C DBT, 55% RH
.O.uw:ﬁ@ of air supplied—0.5 m’/min/person
The desired conditions are achieved by cooling,
dehumidifying and then heating.
Determine :’
(i) Capacity of cooling coil in TR
(ii) Uu@m&@ of heating coil
(iii) Amout of water removed in dehumidifier
@iv) ww_ﬁwmm factor of the heating coil if its surface
. temperature =35°C
100 Rl @) WAl T Ve frerg Wl @
o STae &l AR : .
arex @Y Rufd—30°C DBT, 70% RH
qiw aifaRe Rufd—23°C DBT, 55% RH

arg m:ﬂﬂ @ "E—0.3 nr’/min/person

.

P.T.O.
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Dipﬁomaim Engineering
_ (Fifth Sem@gier)
EXAMINATION, N@vf@e% 2@22

{ Scheme : New) -

(Branch : M@mammﬁ}
FLUID POWER ENGH«ILPREN G

Time : Three Hours ] o [ Maximum Marks : 70
| [Minimum Pass Marks * 25
Kote : Attempt all ques‘tlons In case of any doubt or

- dispute, the English version qucstlon should be
treated as final. ’

mﬁm’f‘a%aﬁvéﬂ‘tﬂmffmﬁﬁmﬁa%ﬂ%gm
Y |

1. Draw actua] hydraulic system and explain its working
with a neat labelled diagram, 10

F@mmﬁaﬂﬁﬁmm%ﬁﬁwﬁa
AT |

P.T.0.



[2] nouwmwﬂoud

Or

(srera)

What is ISO and SAE grades oils ? State the properties
of hydraulic oil.

IS U4 SAE U3 3igcl I 7 ? BRSNS Sifgd @
aaed o &t faRay |
Draw labeled diagram of any one actuator used in

hydraulic system. Explain its construction -and
working. ’ 14

AR T A Sw A e A R o
TR A fE W s W @ oan e
NEEIEN :

Or

(steran)
Give various classifications of direction control valves

(DC values). Draw neat sketch of 4 x 2 DC valve,
Explain its working in hydraulic system.

TSNS TOIell § IuAT o Al AR R

faan ag &t (direction control valves) ﬂm@l&

%m 4 x 2 DC qcd & HRYIIER BT GRE quH
_

(a) Part of question is compulsory. Answer ome part
from (b), (c) :

nﬂmfgﬁﬂ%mamm%wa_@ﬁﬁsﬁ

A il 0T we @ v AR -
(@) Write and draw any six ISO symbols used in
Hydraulic circuits, . 6

[31] 2037575(037)

WEReE Wi @ el v 1so wdiw @
T G g7 Uz P P i1

(b) How is the speed of hydraulic motor controlled ?
Explain it with suitable circuit diagram. 10
BESICIG Wex 71 ufy Priwr A9 fear wran
® ? Wftfe amw afeq o By |

(¢) Draw hydraulic circuit for shaping machine and
explain its working. 10

qIEY AT ST BRIl ST 0 BT |

Answer any two of the following :
f=fafga 4 & 58 < vl & soe ST -

(a) Differentiate between Air motor and Hydraulic
motor. 7

TR WX U@ EESed Ak ® SR @)
NIHEATRY |
b) .mxv_&: the construction and working of Pressure
relief valve of Pneumatic system, with neat
diagram. 7
e yorel @ WeR Rell® ared @1 v @
o &1 WA A DI |

(c) Describe the working of 3 x 2 D. C. Valve (Spool
type) with the help of neat diagram in pneumatics

system. , 7

%%@fxucbgﬂﬁm TEY) B
Pl yorel @1 Wi W |

P.T.O.
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5. What is sequencing operation ? How will you sequence
two double acting cylinder using 2 x 2 start valve 9
Explain with newmatic circuit. 16
HIHHVT WATG  (Sequencing Operation) T § 7
2X2 WIS dIed BT T PG & Tqa TR firdieq
(D. A. Cylinders) & 3V Weler & ART whie

& WETgAl | Gy |

Or

)

Explain with circuit diagram for controlling the speed
of bidirectional air motor with neumatic - circuit
- breaker. '

.qﬁ%ﬂﬁ%m%@ﬁmﬁ@ﬁwwlw
(bidirectionél air motor) 3 e ﬁwa% GO Eﬁ
qHATEY | e s ' L '

2037575(037)



