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TR (Fifth Semester)

EXAMINATION Aprll-M,ay,r 2024

| (Part—Tnme) R
(Scheme New)

AUTOMOBILE ENGINEERING

Time : Three Hours ] | | [ Maxzmum Marks 70
| [ Minimum Pass Mark : 25
| 'Note :-Attempt all queétions.. In case of any dispute or
dispute, the english version question, should be |
treated as final. | .
{v\qaﬁmaﬁwaﬁﬁmW%ﬁW%ﬂ%_
| axwfaaraaﬁﬁaﬁfﬁaﬁrvﬁ 9IS % WA 1 AfeH
T ST |
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1. Explain the function of following :

(2] 2037571(037)
10

@ Cylinder linear
(@) Gasket
(i) Crankshaft
(iv) -Camshaft
(v) Pistonring LA
frefefed & & $ 999ET ¢
@O faavel o
@ e
(i) SRR
) HAATR
) faeafa
Or

C (3t
Explain the properties of _cvmom:ﬁ oil.
e = Ui F =TEn .

. Explain the construction and éoambm of &B@_o.

carburetor. . 10
A TR H T e faf e Fi

(3] 2037571(037)
Or
(zA7=m)
Describe the construction and working principle of
“battery-coil ignition system’. |
4elt Fara ZEREE’ YUEn #1 a9Ee 1d FE S

- guEmEl
3. (a) Explain the function of independent suspension

system. : 5
- 3fetEe e YU & FE 31 EHeRC
(b) Describe the constructon and working principle
of master cylinder. .10
T fodet w1 e T faa w7 .
. Or
(tera)
Explain the construction and working of -semi-
centrifugal dutch:
s A T ) e T

HifT |
P.T.O.
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. () .mxﬁ_mE the function of propeller shafi. 5
TR T .ow w1 A SEEIHW

. (b) Explain sliding gear box with a neat-sketch,
10

ﬂm@@ﬁmﬂﬂﬂﬁﬂwﬂjﬂ?ﬁ :
| .Qw, |

(v

mx@_ms 85:0 converter with Eo :&w of :omﬁ-mwﬁo: |

mﬂﬁmﬁﬁﬂﬂwmﬁﬂﬂé

mxw_ms the construction and Son_:m. of electronic

power steering with a sketch. .10

TRl TR TR 1 wf v FiR
o
(areran)

Explain different type of tyre with a &@5.

Fafie= S el 9 e e i

6. Explain mﬁoa_:ogo emission and oopﬁo:.im

TR

151 2037571(037)

devices. 10

ST T T T A w0 H I

. ) EFRl)

- Or
(A=)

" Write the rule made by the government for keeping or

ab,sbm amotor vehicle.

fram @ fafel
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Diplomé in Mechanical Engineering
(Flfth Semester) ' S
- EXAMINATION, Aprll-May, 2024

(Scheme NITTTR)

MACHINE DESIGN ESTIMATION
AND COSTING | o

Time : Three Hours] | o Maxzmum Marks : 70
[ Minimum Pass: Marks : 25

Note : Attempt all questions. In eeée of any doubt or
dispute, the English version xques_tion~ should be
treated as ﬁnal; Draw neat sketches w_hefevér
necessary
WMﬁwﬁml et &ﬁvéﬁmﬁ?ﬂaaﬁ

\ !ﬁaﬁrﬁ aﬁwﬁm%m\aﬁaﬁnwm
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(21

(@ Define the
@  Stiffess
() Toughness
(1ii) _Hardness

®) Explain the various St€ps

involved Emom_ms of

2037572(037)
2

following terms QE%.E@ e |

a

6

machine element. . e &
frqme A WA fafe

mﬂ.%mﬂﬁm%
\ ﬂ%%ﬂ_ﬂ_%ﬁn_
Or
(e

Explain the <§.o=m fa

for ~selection of mat

component.

ctors
erial for a machine

to cw oo:mao.nom |

[3]
1y 2037572
T & gdﬁ&%ﬂﬂﬁﬂﬂﬂ@ud
g

- Tou S A fafis w23
(a) Dcfine the following : Sy
Qv mvomg‘m HNA-.O M

I TR it

) - () .Uomonc
e the following
ure under

static loading (any two) :
, 2

()  The maxi
maximum principal stress theory or
Rankine theory

e .
(@) * Maximum shear mndmmaaoQa.Rmo.. d
. a an

Guest theory)

(iii) Distortion energy theory (Huber and V.
) on.

\

Mises theory
P.T.0.



[5] 2037572(037)
Nouqmqﬁcud 3. (@ Definea key. Explain any two types of key. 2
.E@%ﬂ%ﬂ%ﬂg@_,@m_ A R F 1 e ot 2
Em_ﬂﬁwdjm_ fe (RE R i TIE Ffe
fagri &1 o ey gfasal <l fagr ( _ : (b) Classify the various types of shaft and explain the
) 3fehad ] . S properties of materja] used for shaft. 2
fas) _ :
i e s 1 G (ST T Tt s ) i 7o i vy
@) SRS fagT=) | = %@mgﬁ&%ﬁﬁlﬁmw _
© SR A s | S
= . 5 a1 Tasra (B S an s - (©) - Assolid circular shaft is subjected tg 5 bending
(iii) fa _, ; L _,_ moment of u.o.oo N-m and a torque of 10,000
1 & | . N-m. The shaft is made of 45C8 steel having
d e _ 4 ultimate tensile siress 0f 700 MPa and ultimate
(31 ) : uo Joad of 50 ,, = shear stress of 500 MPa. Assuming a factor
- . ﬁma H N :

- 1 rod supports 2 ) 100 of safety of 6 determine the diameter of the

A mild steel 1o d is limited to ". | S
" KN. If the stress 10 e 7e miro_: the cross- . Y shaft, . 6
ize of the 10 . ' S S :

a, find the siz juare, and-(3) ﬁ%gﬁﬁuooozé%mﬂsﬁ
il 1) circular, (2) Square 5-1 & |
section- is ( (h =3 x thickness - 6 " SN 10,000 N-m S Tt 2 R §1 W 4508

ith width = L E | ' e
. rectangular wi o o |- &ﬂ@mﬂww_ﬁécﬁ&mﬁ%ﬂa :
: 0 kN @ a4l ”. | :
@ﬁmﬁa.%ﬁmm 100 MPa % T SR 500 T sif wach @ 3
guda & &1 9 T H AdAd ] e 6 % YW FRE N W T, W =g
@l | =
&1 (1) TN, ,

., P.T.O.
fore) rgné = 3 > e A | _ |

—t -
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,wdwmu_ﬁmﬂﬂ" 42
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Or
(3|
Hmngbmc:z. w@ for a shaft om 50 mm

ter. The mromhnm and- Qde:m stresses
amete

M_ he key Emﬁﬁ al are 42 gmvm mba qo MPa
or

: Hmmmvmnﬁ<0—v~ .,
%F&mﬂa%ﬂ_ﬂ%@mnﬂ ﬁ_ﬁﬂnﬁw

ﬁ&n%é ﬁdﬁw_

Define the following termsS for Eﬁ& hoBﬁ 2

-~ A -

@ Back ﬂﬁr 3

ﬁ%%%ﬂ%e&&%&%
vy )

G &

@

[71] 2037572(037)
(¢) A plate 100 mm wide and 10 mm thick is to be

welded to another plate by means of double
parallel fillets. The plates are subjected toa static
load of 80 kN. Find the length of weld if the

permissible shear stress in the weld does not

exceed 55 MPa. 6

100 fet <5t 2 10 fosft 5t wre =) 2o
- A fiperice & Mo 4 ool v § deg
91 ST 1 %R WX 80 kN =1 i uR B
T 9T I A A FiT Al I F g
FHA T 55 THAT § Sfaw 51
2 .
@ran .

A double riveted double no<9. butt joint S plates
20 mm thick is made e&m,pmm BB&mBmﬁ. rivets

*at 100 mm pitch. Permissible stresses are ft =

120 N/mm?2, fs =160 N/mm?, fc =150 Nimm?.

Find the @mm.o_.wmow of the joint, taking the strength
of the rivet in double shear is twice than that of
single shear. . ‘

P.T.O.
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(8] )

»
20 oy et e A S IS S0
| ey 9
o0 firet frdt T 25 L S S R kN for ¢ N 2037572037
W SiE 1 = 0= 120 N/ ! Lvﬁ.nmao?_am 1 kN
% Wi T T & T oftime anqg no load f 1 Ior 30 per cent
. ’ ) or 1 4
mm2, fs = 100 N/mm?, fo =150 Nimm? | If the toty) life maining time of Cycle
: i sad sy 1 fi@e
e ST A H ST _ ot a 75 per cent reliability, calculate
& ufE @I a8, mﬂ..m iR G | | o ic _a.vma E,»Em of the bal| bearing, 6
S | . :@ﬁﬁuwﬂﬁﬁﬂﬁﬁﬁgx
ic equivalent load inbearing, 2 N L F TR AT 10 S g
Define Dynanmic iR Hﬂnuxzmﬂ,ﬂmnwﬂgﬁ%ﬁ%
> s m,woﬂﬁ_mﬁuw@mwxzboﬁﬁﬁﬁ
T TEEaee e i aienfi| s : %g~§§ﬁﬂ§mﬂﬂg%
: it d disadvantages. - | ﬁﬂﬂ%w_dmgﬂgﬁﬂmmﬂm%ﬂ
€S an a =
Enumerate any w0 advantag RREnaeN B 9 e feresreriiaan W 20 x 106 = %R
of rolling contaict bearing over siiding coniact T T S e W Y
bearing. | MLy e : . N “ !
TR e St A W o
& foredl  wR oI TEEE W ffEl (=0

haft rotating at constant speed is subjected Design a self-aligning ball bearing for a radial
A shaft rotatin |

~ load of 7000 N and 2 thrust load of 2100 N,
- The desired life of the bearing is 160 millions

-~ of revolutions at 300 r.p.m. Assume uniform

. . - N \

. for 10 per cent of time, |

radial load of 3 kKN .

to variable load. The bearings supporting the

chaft are subjected to stationary equivalent

and steady load.



[10] 5

o N & e A 9N 2100 N & 5 _

700 : T
< fore e - SR T A

DR~ (N ] i

6. @

Define wbw two of the mo:oi_Em : i

Gy Direct labour cost

@ Depreciation T g 5

@ vew s

-(b)

©

@ T

| List out elements of cost. -

@

[11) 2037572(037)
Or

@.ﬂ.ﬁo
With the help of block diagram show that the
Process planning js intermediate stage between

design and manufacturing,
) : ﬂﬂﬁz@ﬂ@ﬁ@ﬁmm@nﬁn&ﬁ
e fafor aiR fesen =1 Toraet wom 2,
Write Eo advantages of m.mmnmmnﬂ costing. 3
HU T i Y fafiag) |

L

5 ﬁ?.om.% per cm on a rod of length 20 nB, and
diameter 4 cm. How long will it take to cut ?
If the cutting speed is 35 m/min and the total
cut Let the E.zwvon.. be 5. _ 7

T 20 A ol @ 4 A o TR TS WS

W. .ﬁ§i%X§§i§§M

afg wfen W 35 W wfa e dam g Fe

WS SAI
) PTO



(12]  2037572(037)
Or

(srer@) |
Length of 3 cm in a bore of 2cmin a piece of
mild steel. Find the time taken to cut the ii-ntemal '
threads if the pitch of the thread, 3 cm, the cutting
speed is i2 m/min. Also take .into account
approach and over travel '
Emﬁwmﬁzmﬁmﬁ3w
. I TR e ST ?ifg?iﬂ (internal threads)

| ’i'mﬁmwmﬁﬁqaﬁq;ﬁﬁﬁa

33 @, ?ﬁWTrﬁilzlﬁ/ﬁﬂE%l@ﬁEa
aﬁa@aaaﬁ%ﬁwmﬁr@a

C %Kk
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Diploma in Engineering . (Fifth Sémester)
EXAMINATION April-May, 2024
(Branch Mechmcal Engmeermg)

'MACHINE TOOL TECHN OLOGY

Time : Three Hours] ' [ Maxzmum Marks 270
Sl Minimum Pass Marks : 25

Note : All are compulsory unless mentioned otherwise.
Internal choice are given. In case of any doubt or

dispute, the Englisﬁ version quéstion should be
‘treatedasﬁnal.- | L

aHt weA e €, 919 o R il e fawda 1
feren g1 eniafter T few T €1 el st wg
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[2] 2037573(037)
UNIT-1
(gehT-1)

(a) Describe briefly about any one cutting tool material |
_used in metal cutting. 2
yig T A T BN T B ft T el
SIS HE R RECIUEH IS ik

(b) Explain the cutting tool nomenclature as used
in ASA and ORS system. 2

ASA 3R ORS Fdi 3{SIR W Gid ! THEize )
(c) Explain orthogonal cutting. Using simple

diagram show orthogonal cutting and derive

relation between various velocities init. - 6

AIfEs Hdd S GAAEY U9 W AR gN

ftee &i%%%ﬂ?ﬁmﬁ%&m.

gy 1 fafafese sifs
UNIT-2

(3F1E-2)

(@) Write down Taylor’s _80_ life equation and define

variables init. 2 |

wﬂ%ﬂzﬁmﬂﬂsﬂ@@mmﬁﬁ%
YRadrdl &) IRafq HifTTe

(b)

(3]

Define machinability and machinability index. 2
et et e TAHE H qfomfog

Ffara |

2037573(037)

Draw merchant's circle diagram and derive the

relation between various forces in machining,

6

T I AN@ F TR A 9 § an e
fafim =il & 9 =t faffee =it

Or
(=)

Estimate the tool life (in min) at a speed of 2.5
m/s for machining if the tool life (T) were found

to vary with cutting speed (V) as follows :

V¢ (m/min) Toll life, T (min)

100

130

120

50

ﬁﬁuﬂwmé,mm%nﬁm%ﬁ&ﬂﬂ@m
S SO SR 31 (T) Fre @%ﬂ%%

(Vo) & wwifer 2w Vw

P.T.O.




[4] 2037573(037)

3. (@

V. (m/min) %ﬂﬂﬂ@a%ﬂﬂ
100 120
130 50
UNIT-3
GoE-3)

Describe the main difference between ﬁﬁﬁ& .
: N Y

mﬂﬁ@ﬂ%ﬂﬁ%ﬂmﬁm@ﬁﬂ,

shaper and slotter.

| aftf ifs |

®

) @) Quick return mechanism

(©

Explain following principal parts of Bmowmbmom_ ,

shaper :
® Ram

@ Toolpost

aﬁﬂ@ﬂ%ﬂﬂ%é&ﬂ%
® & |
() SR T

() wafa e o

Give a schematic sketch of a shaper labelling
10

I B @Y N SR TR D A WA B

important parts and their functions.

%%%aﬂﬂﬂﬂ_ﬁ_

e

(5] 2037573(037)
UNIT-4

FFTE4)

4. (a) cS,:m aoﬁ: various types of milling cutters used

.@

©

_ nxw_mmb. important parts.

T e e i

5. @ Explain moEbm and lapping operation. |

_:_:gddﬂsmwﬂﬂﬂ}mﬂﬂﬁﬂ
foeiam wd=i =1 fafam)

Explain gang milling with a neat sketch. 3
IS 3@ g oA fieien o wHEy)

Give a simple sketch of broaching machine and
6

e 99 O TF W AE 99R0 @ ST

Or
(Ta)
Briefly explain various methods of indexing in gear

i fretern 3 T 20 A e e
S GIEaUICIREISIERIERIE _
. UNIT5

FE-5)

2

ﬂﬂﬂﬂmm%%ﬂdﬂm_ﬁﬁ_

PT.O.



) Enliét typé of abrasive materials used in grinding

- ©

L@

(b)

wheels. 2-1
srqerdor < A ‘{G?fma fRT &M A9 AT
werell <1 et A e wf@ -
Brieﬂy explain standard marking system of -
grinding wheels. : < 2
- st =t Y A fa'@'m T5f forega
# qugET .
UNIT-6
(FTE6) |
Enlist various measuring instruments used for
testing. - ’ 4.4
| 'qﬁmﬁg@nm@ﬁa]@rﬁfwﬂwm _'
- YEEg ﬁﬁml ' -
Descnbe bneﬂy vanous ahgnment tests for
machire installation, ikt 6
mﬂqw%@mﬁ%ﬁﬁ@ﬁwl

[6] 2037573(037)

|
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Diploma in Engineerihg(Fifth Semester)
EXAMINATION, Aprii-May, 2024

(Branch : Mechanical Engineering)
~ (Scheme : NITTTR)
' REFRIGERATION AND.AIR
CONDITIONING

Time : Three Hours ] = [ Maximum Marks 270
[ Minimum Pass Mark : 25

Note : All quéstions are compulsory. Unless mention
otherwise. In case of any doubt or dispute the English
version question should be treated as final. Use of

refrigeration table, steam table and psychrometric

charts is permitted in the examination.

gyt wea Aftad €, 59 q9% o6 =en See |
mﬂm-%‘n et off e W AR & wwe d
' P.T.O.
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L SIS HEhUT, Y9 i AT T S | SR

o9 .
,&ﬂﬁmﬂﬁ%ﬂm&%aﬂﬂﬂ

A w1

(2 Differenti
crentiate between heat pump, heat engine and

(b)

refrigerator with the help of neat block diagram
. i
and give oxﬁammon of their COP. 7 |
. 7each

(S
ﬂﬂ%ﬂﬁﬂﬁa@%ﬁﬂ %mmﬂ .

iR Wrsex &
ﬂﬁgﬂui@.@_ wﬂ_ﬂm#mw

Draw the f] :
& &mmm:s om m.ﬂBE.m vapour q
ur

‘compressi
ion Rm._mm_.mnoc &Q@B and expl
@ﬁ ain _Hm

Sonnnm
with the wm:u of H.w and P-H ch
- . ' g

T W : 8each
T HfteT gyt
AU 1 ﬁ:w |

2.

R %A%v

[3] 2037574(037)

What is Bell-Coleman Cycle ? Explain its process

flow diagram of P- V and T-S

with the help of
Ccop (Co-

diagram. Also derive formula for its
efficient of Performance)
-t =F P p_y 3t T-S NG &
yqre SE A 7 zEE WA
ﬁﬂﬂm_qﬁmoo:ﬁﬁﬁmqﬁv %1 A

off foardd |
defrosting and name the Bnﬁoam

| (a) Define the term
7 each

of defrosting an "evaporator.

fafgr (SrpifeE) A= P = gieaiad He adl
ﬁmﬁmﬂmﬁmﬁs%,

AS mﬁu_.&b the working of Electrolue domestic
8 each

Rmnmowmﬁow. with neat sketch.
e R WS = S/ yurel Bl T
Tates & Y SEERul

A 3@0& 85@3%5: reftigerator works between
the pressure limits of 60 bar mbm 25 bar. The
, : H.H.O.
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141
Ltz B f compression =
working fluid is just dry at the end 01 €0 .@ : , ressure| Saturation | Enthalpy Entropy
4 there is rio under cooling of the iauid bgtore (Bar) |Temp. (K)| (k/kg) (KJ/kg-k)
N the expansion value. Determine : : Liquid | Vapour|Liquid | Vapour
. ~ 60 295 151.96 |293.29 |0.554 1.0332
(a) COP ofthe cycle. _
. . . _ 25 261 56.32 322.58 |0.226 |1.2464
s v of the refrigerator if the EDEQ flow .
®) pacity o, m.u. g/min data - _ . 3. .(@ Write down the chemical formula for following
| is at the rate of 5 ! — . . | refrigerant : 4 each
ressure| Saturation |  Enthalpy ) Entropy | A ' R-011, R-022, R-113 and R-134
Temp. (kJ/Kg) (KJ/kg-k) | - e
(Bar) | Temp. (K)| G L — B C frefaRe Yeete & fag TeEte @ et
. . Liquid |- Vapour Liquid Vapour iy
; . A . .v _ R-011, R-022, R-11 ~
60 295 115196 {29329 |0.554. | 1.0332 ', i 01%; , R-113 and R-134
25 261 |s632 32258 |0226 | 12464 | | - () Explain the term reffigerant. Wlte down e
— . e = , . : differences between primary and secondary
o757 GfteT WERE 60 AR SN 25 AR BTG+ | .. rofrigerant with example. . 6
%%%%ﬂﬂ@%%ﬁmwm _ et T S T | VR Sl el
ﬁ%ﬁﬂﬁ@@aw%mﬁzmﬂ@ R LTI e @ H i S i fafetl
qee T @1 B FW 31 Tl 4w 5 | Fifa Or |
L | o | (3reFa)
@ ThH DI . &l ol dt. 1 A o . | mx@_&? .Eo desirable properties of ideal
@ I A 7918 51 fra/fre st a . refrigerant.
\ sl WS & Ao it 1 AT A

WA Bl &wal A1 A ; | _
gl . | | PTO.



| _ [6] 2037574(037) o 5 -
4. o&. Define the following any seven : 7 cach. 0 Alr i . | 2037574(037)
. : . | (b)  Airis having WBT 18°C and DBT 25°C

(@  Dew point temperature Calculate -

@  Wet bulb Temperature . ﬁ : () Degree of saturation

@) Specific humidity - _ (i)  Enthalpy
(iv) Absolute humidity

(i) Dew point temperature
™) Uo%dm _ow Saturation I : ﬂ (iv)  Relative humidity
| o h (V)  Humidity ratio

(vi) Bypass factor -
g ¥ WBT 18°C &t DBT 25°C %, 7I9r1 Hi—

~(vi) Wetbulbdepression' - 3 N A |

" (vii) Relativehumidity =~ LTS R S oty Sl Sl e
Frefotan 7 @ Rl @ 9 wRRE - @ R

@ %Eﬂ%ﬁ Pt 33 L £ L .@u PR A
,@. ﬁ_mmﬂmzﬂa . Sl 3 lae @ W

| e R AT ) B - L

@..ﬁ_mﬂ . o
3 Sl R i \_ _EowméaGoouwe%awoﬁwma:&&.saa
(vi) ' ST HRH | | .‘ : .A temperature is raised to 25°C. Find WBT, RH and
(vii) - 92 acd feger . . heat added to the final condition of air.

. Goocwe%moxwmﬁ_%wmﬂm%ﬂﬁi

(vii)) wmey/feifes smar PR Eﬁqﬂéwﬁaﬂﬁﬂmﬂzmméﬂmmﬂ
. | _ . "PT.O.
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= WBT, RH iR arg &1 sifm feaft # St 70
ST [ HRTT i -
(a) Explain differeﬁt duct systems used 71123 azi;
distribution system. , :
g faaRor yuredt H TR T"arﬁm errf""a*:ﬂ yonferat
aﬁ SR FfTl |
(b) " Describe the constl_'uctidn and working of vﬁndow

air conditioning unit or split air conditioner.

it = 7each .
; ﬁ@waﬁwﬁnqﬁzmmwm,
%ﬁnfwaﬂtaﬂﬁwn?ﬁ?ﬂavhﬁl *‘
O
Write shoﬁ ﬁot_eé on both :

@ = Year round air conditioning s;/Stem.
@) - Summer air ooﬁditio_ning System
< e i Feorforat fordd

O TR SE A Wc_fﬁ

(i) ﬁWwﬂFﬁq HW 'S]'U'[]'“Qrﬁ

% ok %



