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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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SECTION A

Ql. (a) US OHEY 9 H 599H 50 kg Ifq Hiet =g ® | SR O W gfafsrareat i orn
FIfSrT | foaTe 7TU sIer R U et aor d feud € |

A uniform beam has a mass of 50 kg per metre length. Compute the

reactions at the support O. The force loads shown lie in a vertical plane. 10

——18m

(b)  Tom o Tl HTER, U Ren-faal areft 38 ABCD o s @2t & o1 & | ifod
Tl T ATTEI-HIE HTFA A; = 840 mm?2 TIT T Ly = 200 mm 8 | 7T ©
T ATTEL-HIE &I6A A, = 1260 mm?2 T =TS Ly, = 250 mm | Py 3R P
TSI T AR T 255 kN 91 17-0 kN # |
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(i) oo smaml R, 3 Ry, W wfafshand rd shifsre |

(ii) 3% AT W | Tt & o F J1d shifsC |

The fixed-ended bar ABCD consists of three prismatic segments, as
shown in the figure. The end segments have a cross-sectional area
A, = 840 mm? and length L; = 200 mm. The middle segment has a

cross-sectional area A, = 1260 mm? and length Ly = 250 mm. Loads
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Py and P are equal to 25-5 kN and 17-0 kN, respectively.

(1)
(ii) Determine the compressive axial force Fp in the middle segment

of the bar.

(c)  wgfsrecti qart & 0T 1 TR T HEwqUl & ? 38 8 STTATHG oI STl € 2

(i) AfE 100 TAT TEET T 75 FO/A §9 AU S &, Al G1q % T T ASTM 00
TR we it i |

(i) 3t T % foTT, 60 TAT ST T foha /et u SIAT fohT ST Hehd € 2
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Determine the reactions R A and Rp) at the fixed supports.
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Why is grain size important in polycrystalline materials ? How is it
estimated ?

(1) Determine the ASTM grain size number of a metal specimen if
75 grains/square inch are measured at a magnification of 100x.

(ii) For the same specimen, how many grains/inch? can be estimated at
a magnification of 60x ? 10

(d)  ue T grea o, wiivh seeh, WTHT=T YOG &7 0-94 TAT €, 79T ¥ afdl & foIe Ieheh
(TSSH) HIgIE 1 85% & | STHT & q/=M o1 afdt 1 =Fam e 3R Higqer
m % e ¥ Hush 9o Y Sars J1q e, 3
(i) FrR A TEE R
(ii) FrRRsHua 25|

In a gear drive, the power component is 0-94 times the normal thrust
with the addendum for stub teeth being 85% of the module. Determine
the minimum number of teeth to avoid undercutting and length of path
of contact in terms of module, m, if :

(1) The gear ratio is unity.
(i1)) The gear ratio is 2-5. 10

()  ATH d ITEAT Ueh LSS IITHE TS WL (P ATE) P T 91-3ATf (Fh) T % 7l &
(St o Fopr o e T R) | WW P T SATeRaT FIHT W ufewfod i, afy
HHT WHT ITAad o,y & ARTH AT |

feam ™8 :d = 60 mm, T =2 kN.m, o, = 220 MPa
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A turbine shaft of diameter d is under a thrust load P and torque T
(as shown in the figure). Calculate the largest permissible value of the

load P if the allowable normal stress is not to exceed o).

Given :d =60 mm, T =2 kN.m, o,; = 220 MPa 10

Q2. (a) TS IUAR HT & ? TUHT I T © ? ANE-Hle o 3 T FHTd shl qrr
EEEATHS RSl I HeEar ¥ fafi= o SuEn giskaret s

i |

What is heat treatment ? What is its purpose ? Explain different heat
treatment processes with the help of common microstructural phases of
steel on an Iron-Carbon equilibrium diagram. 10

(b) U 3EUTA ATl (W IF) HT 38d A1 100 mm S ARTE 3 mm 8 | 2:25
TUET TV % AT AT (TI) ST EAA fohT ST Wehed STt sTed-SATeol T T0rT
Fifsre, #fE fdmetar =it wrude frefaad 2 :

(i) AT g gideer

(ii)  3tfereram faepfa St
(i) 3Tferemam Ty fashfa el
A B gETd (FeT) i emey €T 225 MN/m?2 T @rEl #J9 v 0-3 )
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A steel tube has a mean diameter of 100 mm and a thickness of 3 mm.
Calculate the torque which can be transmitted by the tube with a factor
of safety of 2:25, if the criterion of failure is :

(1) Maximum shear stress

(ii) Maximum strain energy

(iii) Maximum shear strain energy

The elastic limit of the steel in tension is 225 MN/m2 and Poisson’s
ratio vis 0-3. 20

(c) U e ATed % 5 & b TR T Jedsh 180° Sk WIGHHUT (of) T worreft
Ao e g g fefua fopa o 2
T (N-m) = 8000 + 1000 sin 26 — 2000 cos 20

STET 6 Sheh T AT S8 Hel A& FHE & | % T 500 kg FAHH 3R 750 mm

qRtywr s (Aead 3T SIS JTell Uk FeTseglid ol & | 300 rpm 31 g5 7

QT ST iR i fer T e frefrfiad wra i -

(i)  ffersham, =Haw 3R HEaT Ta-3m (@) | 3= T - 6 @ W o yefifa
Hife |

(i) 3ca ik |

(iii) TTid # et ST IAR-Te |

(iv) AfE, AT i HuTeT o HRT FeATSerter St aftymor Brsar (feaw 30w S
1 HT H 600 mm FH T STe, 7t 47 7 % gfewra san-gere ¥ afg gt 2
I &, at ferat 2

The effective turning moment of a two-wheeler engine crankshaft for
every 180° of crank rotation is represented by :

T (N-m) = 8000 + 1000 sin 206 — 2000 cos 20

where 0 is the crank inclination with respect to the inner dead centre. A
flywheel of 500 kg mass with radius of gyration of 750 mm is provided
on the crank. Assuming external resistance as constant at an engine
speed of 300 rpm, determine :

(i) The maximum, minimum and mean torques. Also represent them
on a T -6 diagram.

(i1) The power developed.
(iii) Total percentage fluctuation in speed.

(iv) If, owing to size constraints, radius of gyration of the flywheel is
reduced to 600 mm, will the percentage (%) fluctuation of speed
increase ? If yes, then by how much ? 20
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Q3. (a ()

(i1)
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Ueh U o1 EYef T@T | a0 a = (2t — 9) m/s2 R eI fopam STt 2, &t
tJHEHR| t=0T,s=1m3Mv=10m/s Bt =9 s 7, @ Fraifa
Hifs :

(I)  =oT o feerf,

(I) o 1 7S ef T, o

(III) TSR AT

The acceleration of a particle along a straight line is defined by
a = (2t — 9) m/s2, where t is in seconds. At t = 0, s = 1 m and
v =10 m/s. When t =9 s, determine :

(I) The particle’s position,

(IT) The total distance travelled, and

(IIT) The velocity of the particle.

o & oI S8R, U e TET o 1 (i U Yeer (2fcrhen) des |
foram T &, St e (SifTeSe) & % WY o = 55° T IV SHICT # |
$F HI BT r = 006 m, <AR F AR t = 18 mm, AT HAidih IS
P = 2:8 MPa g | @1 &, S591d I YLl 897 E = 200 GPa a1 @i
A v = 0-30 2|

3 o TRt W % for fferfaa wftm @1 et i :
() fvefir qam sgee wfdeet |

(I1)  Tfrhas Tl 3R T ¥ ST STEq0 Tided |
(T1I1) wfvefier qer srgeed faefaat |

efctehe dee
A

ESNEN
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A pressurized steel tank is constructed with a helical weld that
makes an angle o = 55° with the longitudinal axis (as shown in the
figure). The tank has radius r = 0-6 m, wall thickness t = 18 mm,
and internal pressure P = 2-8 MPa. Also, the steel has modulus of

elasticity E = 200 GPa and Poisson’s ratio v = 0-30.

Determine the following quantities for the cylindrical part of the
tank : 10

(I)  The circumferential and longitudinal stresses.
(II) The maximum in-plane and out-of-plane shear stresses.

(ITT) The circumferential and longitudinal strains.

Helical weld
AN
ai*_ \
(b) () oot o gl srgem, v fome % v i gae W gwaels Sfiee $ o 2,
ot stfirciar fderet o, @1 o, T SFuETw fdwe 1, B | x-3 & Amad

T 0 = 32° T AT gfdere 37 MPa @9 €, 99T 0 = 48° HI0T T I8
12 MPa HeT 7 | 4 9f4aet o, 110 MPa & % 01e 8, @t Yt o, 74T

Txyw_’(ﬁﬁ ?
h 4
I
1
lhcy
__ﬁ 'rxy
og = 110 MPa
0] Pk

—_—
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The surface of an airplane wing is subjected to plane stress with
normal stresses o, and oy, and shear stress Tgy> @S shown in the
figure. At a counterclockwise angle 6 = 32° from the x-axis, the
normal stress is 37 MPa tension, and at an angle 0 = 48°, it is
12 MPa compression. If the stress o, equals 110 MPa tension, what

?
are the stresses oy and toy !

(i) T & <wifg 8 worreft i stamfed wrpfaes g Ta RIS |
Ll B

.

a J b
ot
a @
l
ol .
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Determine the damped natural frequency of the system shown in

the figure. 10

LLLzL B

A

(c) U shiw-udied! ity el # 725 GPa W a1t qUf oIS 3 dieredl-ahie % W
3-5 GPa HTUie dTet wuta! Afeerm o sfafifea & | =i & Wit &1 sra ufaered 35%
2l
TUMT SHIfST
(i)  argeed qum sty fammedt & |fty varef 1 e AT |
(i) 250 mm? % ATIEI-FTT &TFA T 50 MPa T Tfaaet T ST W 10T 3R
Ao grT He &Y € faafa |

A glass-epoxy composite consists of full length fibers of E-glass with
modulus 72-5 GPa embedded in epoxy matrix with modulus 3-5 GPa.
The volume percentage of glass fibers is 35%.

Compute :

(1) The modulus of elasticity of the composite in longitudinal and

transverse directions.

(i) The strain sustained by fibers and matrix, if a stress of 50 MPa is

imposed on a cross-sectional area of 250 mm?. 10
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Q4. (a) T ¥ I STTEW, U WG 937 T A ST 7T & | f-wnmeher (garet $E0m)
fafer =1 v s Ffafaa =1 et fifse -

()  TcATE Tk (SATIEEH Fdl) ohT THIHTIT
(i) T A WA (30T
(i) wex faregfer (foreedm) o oo

ya

Wo

L >

w

A simple beam is loaded as shown in the figure. Using the

double-integration method, determine the following :
(i) The equation of the elastic curve
(i1) The slope at the end A

(iii) The deflection at the midspan
¥a

Wo

le i
€ L >

(b) U VT W UH-UF kg & A9 Icohesil 59qM H: 20, 30 AW 20 mm I Fsa gl
T ford €, T 51 At ¥ 39 T 50 mm ® | SehT shivitd feerfert 3 st 1 At
120° & | Ife 3P T HqfeTd A 3 [T HET Ieahesil 54HM % H319 ad § 700 mm
I B st aads 100 mmﬁaﬁma‘rmeﬁ%aﬁi?ﬁ:
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(1) ZIwTET o afer qer Sy fRufat fratfa Hiso)

(i) AR T it FHT & FT TH 991 H 50 mm T BSIT 9T IR R
ST &, A 35k afemer  uitad freifa i | . 3= geamml & gaE e
Teafe & 1 afgd= a2

A shaft carries three eccentric masses of 1 kg each at radial distances of
20, 30 and 20 mm with the central plane 50 mm apart. Their angular
positions are 120° apart. If the shaft is balanced by adding two masses
at a radius of 700 mm and at distances of 100 mm each from the central

plane of the middle eccentric,
(i) Determine the magnitudes and angular positions of the masses.

(ii) If one of the masses is shifted to a radius of 50 mm due to space
constraints, determine the change in its magnitude. Will there be

any change in the mass and location of the other masses ? 20

(c)  Ffere Rerfeat % fore, zemm my, arct seite st ifa sy e ¥ stmavass afast
IS P T IHHATOT 14 I :

(A) P arfet 30T AT ST 8, 3
(B) P oA ATSER |

sk Rafd % fog vk wmT=r &t i, 3t 5T 6 = 30°, m = m, = 3 kg,
g = 0-60, TAT py = 0-50 W o FA 379 ST T TeaAToh HIT |

ST ST 7T 7777777777777 7777777

Hg
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Determine the magnitude P of the horizontal force required to initiate

motion of the block of mass m, for the cases :
(A) Pis applied to the right, and
(B) P is applied to the left.

Compute a general solution in each case, and then evaluate your
expression for the values 6 = 30°, m = m; = 3 kg, u, = 060, and

. = 0-50. 10

VS 7 S T & AT G S G P P S S T 4P 4 ¥ SV 4

Hg

KVMS-P-MCH 13



Q5.

(a)

(b)

wue B
SECTION B

Ush N FREEE SHHT I 60 mm ®, 38 120 m/min T Fdd Tid d97
0-3 mm/rev THUT (H1€) & T CNC & W 120 mm TS % 50 mm I §
ST ST & | HA TH 91 hIfr |

A cylindrical workpiece of 60 mm diameter is turned down to 50 mm
over a length of 120 mm on a CNC lathe with cutting speed of
120 m/min and feed of 0-3 mm/rev. Find the machining time.

U B fohet Treeh o fmior & fore & wepat (X aoar Y) # @ foret ue 1 s i B
WA X T e | £ 9,60,000 Sfa a9 @ qun aREdHT @na € 55 i 6
2 | W3hH Y T e AT T 15,00,000 St o qer aftad=ia < € 38 fd 3RE R |
fr gz 110 A sFR 2 |

(i) I TohH o foTT STATT-1eT Gv =g U (sieh-3a | Y 0T hifsre |
(i) SR X AT A Y o s qoT=qieh (shid-3ATe) foreg 1 shife |

(iii) Ff¢ ®H 35,000 ST T AT FT JATAE A &, Al T ToH F A=1d
AT AT TUHT ST TAT T YA & =37 hl ST HIT | T T THH &
=i e | (ATSH) (%) TR 2

A firm chooses between two processes (X and Y) to manufacture a

component. Process X has a fixed cost of T 9,60,000/year with a variable
cost of ¥ 55/unit. Process Y has a fixed cost of ¥ 15,00,000/year with a
variable cost of ¥ 38/unit. The selling price is ¥ 110/unit.

(i) Calculate the break-even volume for each process independently.
(ii)) Determine the cross-over point between Process X and Process Y.

(iii) If the firm forecasts demand of 35,000 units, compute the profit
under each process and recommend a choice. What is the margin of

safety (%) under the preferred process.

KVMS-P-MCH 14
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()  UH AR AT 0-5 mm? &THA T 0-01 §HUE H 5 [T il Y&H FTdl € | S sfid o6

3Tk 99<a (Power Density) EIRIVEN %Q |

A laser beam delivers 5 J of energy in 0-01 sec over an area of 0-5 mm?.

Calculate the power density of the laser beam. 10

(d) U 3T U I TR X 9T R 91E o6 ST HE HI A € | no= 5 HR 5
UsE SYEHE! 1 R R T | e sfed X = 48:6 mm a1 SEd
R =42 mm ? | Frmferfaa fresor = et &1 sw Sifs
A,=0577, D3 =0, D, = 2-114,
et Ay, X 9T % feTT, Dy 3 D, R 91 & fag &

() X 94T R =T 2 & T a3 et frimror @mmd 3 Hifse

(ii) 200 T F 20 T (AFR) F TH UF oNcweh Feor § el 184 qrwqoi
THIAT TS TS| U p 18 9A1ST : p ol Hod) Fasror #ar (UCL-p) e freft
foRiOT ST (LCL-p) 31 0T T |

A production process is monitored using X and R charts. Fifteen
subgroups of size n = 5 were inspected. The grand mean X =486 mm
and the mean range R = 42 mm. Use the following control chart
constants :

A, =0-577, D3 =0, D, = 2-114, where

A, is for the X chart, D5 and D, are for the R chart

(i) Compute the upper and lower control limits for both the X chart
and the R chart.

(i) A separate attribute inspection of 20 lots of 200 units each found a

total of 184 defective units. Construct a p-chart : computep , upper
control limit (UCL-p) and lower control limit (LCL-p). 10

(e) TIMHT TETe ¥ Tag Uithor (@hE fHAR) st yifaa & arel SRl W ==
AT o aTgfes fafmtor & o 3 S areft fafe sierse SRR i
geftag I |
Discuss the factors affecting surface finish in machining operations, and

list the different profile finishing techniques used in modern
manufacturing. 10

KVMS-P-MCH 15



Q6.

(a)

(b)

250 mm TS HT Th U2 B 400 mm U Hrsar areft AT e § 30 mm &
U7 L 20 mm HIETE T AT ST € | o orish 0-25 FT HEA YATE aa
300 MPa #Hd g€ fFrefarfae qra i -

(i) Tk oweE

(i) oo o (UfedT 5e)

(iii) STf=r AT 71 F (amsfem) s o1 Hqw B 2 |

A strip of width 250 mm is reduced from 30 mm to 20 mm thickness in a

rolling mill of roll radius 400 mm. Considering coefficient of friction 0-25

and average flow stress 300 MPa, find the following :
(1) Contact length

(i1) Rolling force

(ii1) Check if the biting condition is satisfied

T AT TR (3FTE) & fAT Iche waet sraear aur et off gem o
ST Gid HT AT BAT AW ® | T-UnuieE i (A qitm) #
ey # frefafaa w ==t fifse

(i) sRmEfER et & 7 % g USM, LBM @1 EDM &t 3whar

(i) T TohT § Hael Y

(i) 3T wfed gatas Tsh 1 93

(iv) TAMT TohH ol JvE-JEEHT (THZ-STRTET) STTasehard

A biomedical implant requires excellent surface integrity with no

thermal damage. From the perspective of non-conventional machining,

discuss the following :
(1)  Suitability of USM, LBM, EDM for biomedical implant machining
(i1) Surface defects in each process

(iii) Best process selection with justification

(iv) Post-processing requirements of the selected process

KVMS-P-MCH 16

10

20



() e Site Iig § IR A3 (M; — M) AR S (J; — J5) & ST @i ¢ = 0 T 3uetsy
2 | T Sita 1 AT (Fem) e (@) € | e a (6e §) qur

INIPRIEIC RIS
St ARTHAE Fasd | i
Jq M;—>6,My;—>4,M3—>8 M, >3 21 28
Jo My—>5 M, > 7,M,;—>2, M;—6 20 2b
J3 M3—>4,M2—>8,M1—>3,M4—>5 20 30
Jy M;—>9,M3—>3 My,—>5 M, >4 21 35

(i) Hifen 1T (BRfesrar 1R i aftarfid AT | ¢ = 0 T e e & forg
CR & AT FHIST TUT ATeshiferahdl & SATUR T A (TG99 9 CR = qad
Afees wrafieran) Feifa T | s % ST e o8 i Fifds
(FoRfeeher) & o 3 amert & wwemsT foh Frra fafr steram oo v ot e
T 37T CR AT TSR 41 ¢ |

(i) AH TEERT 0 (SPT) S0t {2 2t A HifST — Sedter weii o, 57t oft
IS AT WA 81, G4 9 T=Ta 9T 9Tl IdTEHd SIS o1 997 shifSu | T
Qi e =T ST | edsh il ok fore ot AT : qofar @9 C;, 9aTe §9 F,
fereier L, oo forefsr T | riferer i - Heped, S7ed YaTe @, et foefer,
HAferehe foretarar, facifora Siteit st e |
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A job shop has four machines (M; — M) and five jobs (J; — Jy), all
available at t = 0. Each job has a unique routing. The processing time

(hours) and due dates are given below.

Job Routing Total Work | Due Date
Jq M;—>6,Mg—>4,M;3>8 M, —>3 21 28
Jo My, —>5 M, >7,M,;—>2 M3—>6 20 25
Jg Mg —>4,Myg—>8 M; >3, M, —>5 20 30
Jy M;—>9,M3g—3,My—>5 M, —>4 21 35
Jx My —>6,M3 —>5 M, > 7, M; > 2 20 32

(1) Define the critical ratio (CR). Compute the CR for each job at t = 0
and rank them by urgency (lowest CR = highest priority). State
which job is the most critical and explain in two sentences why the
CR is more informative than the due date or processing time alone.

(i1) Apply the shortest processing time (SPT) dispatching rule — at
each machine, when free, select the waiting job with the smallest
operation time for that machine. Construct a complete Gantt chart.
Compute for each job : Completion time Cj, Flow time F;, Lateness
Lj, and Tardiness Tj. Summarise : makespan, mean flow time, total
tardiness, maximum tardiness, number of tardy jobs.

Q7. (a) (1) Uk dAiferh shdd e 8, Fefafga s awad
FaTad F, = 1500 N
gune &1 Fy = 900 N
& BT o = 10°
W@)ﬁ?ﬁ@@mﬁrzowl
fefefaa = frator Hifs -
(I)  STTEYOT I (§)
(II)  =oT =RIvT (B)
(ITD)  =rsfor TUT7h (o)
(IV) H=ie Hfehet Hedl T ITANT Fid §C AT o (F)
KVMS-P-MCH 18



(ii)

KVMS-P-MCH

In an orthogonal cutting operation, the following data are

obtained :

Cutting force F, = 1500 N
Thrust force F; = 900 N
Rake angle a = 10°

Chip thickness ratio r = 0-4

Determine the following :

(I)  Shear angle (¢)
(IT) Friction angle (B)
(ITI) Coefficient of friction ()

(IV) Shear force (Fg) using Merchant’s circle relations 15

U 5 1 IAM 25 + 0-01 mm TS forar mar 2 | 2or & fogia s suam
0 gu frefafad fraffa Hifse -

D TM(GO) IS T ATHR

ID) - (NO-GO) 7T &l ITHR

qH i :

(A) T AfESTdT = FRl |iEwdT 1 10%
(B) Herduor e = 10% (et M st o ferw)

A hole is specified as 25 + 0-01 mm. Using Taylor’s principle,

determine the following : 5
(I) GO gauge size

(II) NO-GO gauge size

Assume :

(A) Gauge tolerance = 10% of work tolerance

(B) Wear allowance = 10% (only GO gauge)

19



(b)  Torelt EireT #, S=icd, o Sisransl wd Iwdt (WSTreh) o siffreptett & o1 ==
I & 2 TSy 5 Aefen, ST wiward ve ot R T wEw e g
g
In an organization, what do you understand by the roles of flexibility,
lean practices and agility ? Explain how flexibility, lean practices and

agility are complementary approaches. 15

(¢ e fafmior st 1ot srdieeht o & O fese W R s e folr e w
foram ot &t 2 o aiafies g st (W dt) 1 3w ok STe A g -feif
T A (PTS) 37 | Frefifaa 3 sow i

(i) SR @ e (PTS) & d9Tieh TR shl AT HITST | -6 qerdd
W] % HTUR O, F1 & €ed § w@dd ®9 9 gHFrEt Tiadi H g a
T&- i Far dva € 2

(i) &Har FREISH % I3 § AT AR i gat § fiAd (PTS) 1 wroifierar o
areft & fafyre feafaat = auf Hifse, qom 3 vt wfiftufemt = ol v s=r
SEEHT YA STTTIH BT |

A manufacturing firm is redesigning its assembly line and is debating
whether to use traditional time study (stopwatch) or predetermined time

standards (PTS). Answer the following :

(i) Explain the conceptual basis of PTS. What fundamental
assumption makes it possible to preassign time values to basic

motions independently of the task context ?

(i1)) Describe two specific situations in which PTS would be preferred
over time study for capacity planning purposes, and two situations

where it would be inappropriate. 15
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Q8. (a) 60 mm MR ITHR @THITA HIE) T Uk IHE T U feog § fohe fopam T ® |
F'%G‘{ET@WW%
foz i afesrdr — 0-030 mm
Wﬁgﬁmﬁ — 0:020 mm
TS ZAH FTH (FAIH) — 0-010 mm

ffafaa fFatfa Hifsa
()  SfreRaw TareRTT

(i) fesg qom wmee < dimmd
(iii) TARH

A shaft of nominal size 60 mm is to be fitted into a hole. The tolerances

are :
Hole tolerance — 0-:030 mm

Shaft tolerance — 0:020 mm

Minimum clearance required — 0-:010 mm

Determine the following :

(1) Maximum clearance
(i1) Hole and shaft limits

(111) Allowance 10

(b) e fafamfor shueft, St ATEhiRa T SFTERT ST JHR % IcUTaT hT IedTe AT =,
e T gl T ASHT S @ R |

() Icre Af=rg qur gfkn afimmm &, ammft vare, deftemeE, drmE, |1
gfardefierar qeu Hefi SURaT & §ed § HT AT ol Shifsg |

(i) HSER AT F FTIRI H GHIAZC AT $Hh ToharadT # 37 areft
TN o AT $Heh AT T fogeiwor shifery |
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(c)

A manufacturing firm producing both standardized and customized

products is planning a new facility.

(i) Critically compare product layout and process layout in terms of
material flow, flexibility, cost, demand variability and machine

utilization.

(i) Explain the concept of cellular layout and analyze the challenges in

its implementation along with its advantages.

Ush T UTEH TR %l JEITST (EETehiiadh) BT 1 AT T Uedl & | aTfies |
g &9 ¥ foaf@ Bt @ freer of|a () = 2400 TEAT 99T A faeer
G_p = 300 3HISAT 8 | 31T A (fre TH) 2 Tt it v |

uH oAt T a9 # 50 F FETE ¥ | SR A = T 800 Ufd SR, seww
ST = ¥ 18 T 378 JfdT o, 1S AT = T 240, TAT TAeh-313E AT = T 90 Tt
3ohTs At ® | TR e weftenr ife % siaria e war? |

(1) ITAH AW 9HT (EOQ) &t moET fhifSw |
(ii) 3T IS (TS TIZH) o S HIT (TG 3R A formrer) Faffa Sifsw )

(iii) FfE ST FaT T 95% (z = 1-645) &, A FaT Wik a1 T: I foig
TUMT AT |

(iv) el diNer ¥R ATTa (SeW 3w v, SRy Sra qem G Wi
R AT IHA B) T TUMT T | GLeT Wik o HR0T Fel HSROT AT
ferat affg Bt 2, <o swsht qorT v TRer w2ieh oht fewrfa & Sy sme ?
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A spare parts store faces stochastic demand. Annual demand is normally
distributed with mean (p) = 2400 units and standard deviation

6_p = 300 units. Lead time is fixed at 2 weeks.

Assume 50 working weeks/year. Ordering cost = ¥ 800/order, Holding
cost = T 18/unit/year, Unit cost = ¥ 240, and Stockout cost = T 90/unit

short. The store operates with a continuous review policy.
(i) Compute the Economic Order Quantity.

(i) Determine the demand during lead time (mean and standard

deviation).

(iii) If the desired service level is 95% (z = 1-645), calculate the safety

stock and reorder point.

(iv) Compute the total annual inventory cost (ordering + holding +
safety stock holding). By how much does safety stock inflate total

holding cost compared to the zero safety stock scenario ?
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