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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 n
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 Admussion 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 indiwated.
Diagrams/ Figures, wherever required, shall be drawn tn 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) UF WWEY U F 7ENH 50 kg U dier wawd 2 | smaw O o afafmar & mom
Fifa | e o ae v v ety qE § fom # )
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fe— 1-8m

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

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

]

LaO
——18m

by for o i sEw, o ferfit areft g3 ABCD 4 Rt el @ w2 | sifim
TN T SIEF G5 A = 840 mm? 791 T L, = 200 mm | T W
F1 SFTLFIE §TFA Ay = 1260 mm? 7 0 L, = 250 mm ® | Pg 31 P,
T 0 R FAI: 25:5 kN 991 17-0 kN ¥ |
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Pg and P are equal to 25:5 kN and 17-0 kN, respectively.
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Determine the reactions Ry and Ry, at the fixed supports.

et GaTel 3 T T SRR A HE & 2 T SRR ST e S @ 2

The fixed-ended bar ABCD consists of three prismatic segments, as
shown in the figure. The end segments have a cross-sectional area
Ay = 840 mm? and length L; = 200 mm. The middle segment has a
cross-sectional area A, = 1260 mm? and length L, = 250 mm. Loads

(ii) Determine the compressive axial force Fpp in the middle segment

of the bar.

10

(i) A 100 T ST T 75 FO/ §9 A SO E, A A1 6 T HASTMFT
T s fraif i |

(ii) mﬂuﬁésﬁq,mgmmﬁhqrmﬁmfaﬁawrﬁaﬁmmm%?
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\Why is gramn size important in polyerystalline materials ? How 18 1t

estimated ?

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

(i) For the same specimen, how many grains/inch2 can be estimated at
a magnification of 60x ?

s e e H, Tk e, WRR YO 1 0-94 T R, U1 R &l o o I
(wEzw) Hiede 1 85% R | ST A T & T gl Y ZFay g 3 Hedd
(i) frm TR |

(i) i @ 25 2 |

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 :

(i) The gear ratio is unity.

(ii) The gear ratio is 25.

T d TN O ZTETE YT SOiYE T (92 YE) P e arel- Aot (k) T % 37l &
3 T fomr o qwifan mn @) mpwaﬁzﬁqa@wmqﬁmﬁﬁm.wﬁ
SAH AT fdaed o, @ AfH AR |

femrmar 2 :d = 60 mm, T =2kN.m, oy, =220 MPa

KVMS-P-MCH 4
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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) WWW%?W@WW%?@@WWWWW#%W
HERHTaATHE Saearal 1 werar ¥ fafver s swan whemet € e
EAE

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 FEETd At (FAd Za) F1 AET A 100 mm I ATE 3 mm B | 2:25
grmgvnmﬁmm@ﬁ)mmﬁﬂmmaﬁa@maﬁﬁm
Fifsu, afe faserar = Ao f=fafad e

(i) HAfgeas stoegor gfdae

(i) srfereram faspfa e

(iii) Afeamem sroequr faskfa Haf

T 0 ZRAT (Tt AT TeATES €T 225 MN/m? oot Tt 3T v 0-3 2 |
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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 facto,
of safety of 225, if the criterion of failure is :

(1)  Maximum shear stress

(1) Maximum strain energy

(ii1) Maximum shear strain energy

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

(c) U MR AT F 99 F FF W F NAF 180° FF TR () T
i st B g g frefim o 2

T (N-m) = 8000 + 1000 sin 26 — 2000 cos 26

ﬂﬁehmmﬁa%gﬁa%magmﬁéléﬁmmo kg ZHM 3R 750 mm

wfrm e (e i STgter) el Uk WA @ R | 300 rpm 1 39 1

o aTe e i feuw e g freferfies 3 $ifvo

(i) ey, 2w st shea srer-smet (@) | 3 T - o o W ot wefiq
#ifsm |

(i) I~ ek |
(iii) 7 & Fe wferera 3am-aemE |

(iv) Af, smarme i el & Fmor werdedter 6 aformo s (FeT| 31 SEEr)
F 592 600 mum F e ST,/ 7 fe 3 e sem-agra § afyg g 2
afe &, o fapaett 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 20 — 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
ona T -0 diagram.

(11)  The power developed.

(i1) 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 ?

IMS-P-MCH 6
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T O &1 el Y@ ¥ 0 a = (2t - 9) m/s2 g ufvarfive e sar 2,
(FESHRY| t=0T s=1maMy=10m/s ¥t = 9 s B, @ Fraifa
ﬁﬁ? :
(D) o Ryfy,
(ID) 9 Y 78 ot 0, o
(IIT) FOTHAT|
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,

(II) The total distance travelled, and

(III) The velocity of the particle. 10

St 3 =i ST, o ST S 39 < Pator o e (R Yo @
ﬁmrw%,sﬁaﬂéﬁ(aﬁq%qﬁ)m%ma=55°waﬁwm%|
& s r - 06 m, R H AR t = 18 mm, T AidhF g
P =2-8 MPa 2 | 919 &), 3e97a &7 yeameoray wyai E < 200 GPa T =gt
UM v = 0-30 B |

5 ATIHR AT % forg Fraferfiam e o e
(D) wReft qor srReef wftrarer |

(ID)  Sfereham el 3t aet & et srveeT Shie |
(1) Tfeefiar e srRee faapferat |

gt aee
/N

NN



https://www.prepp.in
https://www.prepp.in

Www.prepp.in ' re

Your Personal Exams Guide

A pressurized steel tank is constructed with a helical weld thy
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 modulug 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.

(ITD) The circumferential and longitudinal strains.
Hehcal weld

oAt

o & i s, T foT o G it e W aae Shee 9 s 2,

ﬂﬁaﬁaﬁmnﬁaﬁc T o, T & Hfoaret < vy & | X378 § T
Ehe 32°mmﬁaawﬁaa37maw%we—48°mwaa

12 MPs HET ® 1 3 5fe o, 110 MPa 0 % s 2, at wfdwet o,
, Wgﬁ ?

T ox = 110 MPa
e |1
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The surface of an airplane wing is subjected to plane stress with

normal stresses o, and o, and shear stress 1,,, as shown in the

y Xy’
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 o, and Tay ? 10
y
|
I
A\ Oy
—_—l Txy
‘[ ox = 110 MPa
0 | »---x

(i) ot % zmié wé woneht i srawfea wafe smafw 3 Hifso

LiLtis B
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a | b
o
A @
Ol L )
k §
A 777777
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Determine the damped natural frequency of the system shown in

the figure. 10
LeLciit B

,__a_+_b__4
A —®
O - J

A

(¢ vF F4-0drt 4y G2rd § 725 GPa "I AT QUi s & Cuiedl-HE & W
35 GPa W19 A1t vavad! Afzaa & safifea & | #ta % 0 %1 smaaq wfawa 35%
2
oY s
(i) a7 q sy famsi  wftr verd 1 e qri |
(1) 250 mm? ¥ SITY-FIZ &T%E W 50 MPa F1 Ufaaes @ 9r) 9 it st
afgera g ae 1 d fagfa

A glass-epoxy composite consists of full length fibers of E-glass with

modulus 725 GPa embedded in epoxy matrix with modulus 35 GPa.

The volume percentage of glass fibers is 35%.

Compute :

(i) The modulus of elasticity of the composite in longitudinal and
transverse directions.

(i1) The strain sustained by fibers and matrix, if a stress of 50 MPa is

imposed on a cross-sectional area of 250 mm?, 10

(VMS-P-MCH 10
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forr it awfe, argam, s oo e e e q e R | e (3 S
fafer = 3wty 3 Fafrfias 1 Rt $ifio

(1) YA g (3efieah #d) i geftam

(i) R A gHm (aom)

(i) wor Fmgfar (fireed) ue s

Ya

Wo i

; Z}% -
€ L -]

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

(ii) The slope at the end A

(iii) The deflection at the midspan 20

Y

Wy

U, TN G UH-UF kg & A1 Irehrsi 5o HA: 20, 30 3K 20 mm H1 Fisa gt
u frerd &, 71 351 71 @ $9eh gl 50 mm ® | $7 i furft & sfer  aie
120° 2 | 2 A9 1 Hqferd T & foTw Hea Jeeheslt ZoMT % Hedld ae @ 700 mm
i f=am 31 T 100 mm 1 30 7 3 Z2WE e I &, -

KVMS-P-MCH 11


https://www.prepp.in
https://www.prepp.in

| www.prepp.in

(c)

prepp

Your Personal Exams Guide

(i) gt o uftror qur i fafat fraifa i)

Gi) IR e i FH F FO CH ZHE B 50 mm Y B 7 et G
a1 2, A 3uk feor § uftada Fetfa Hifsie | w2 s g2t % gomme v
fearfer o ¢ witad & 2

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.

(i1) 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

FRetfetfe et o {1, 5eamm my, a1t scites ot i TR e & e afosr
T P 1 9T 31 A :

(A) P et 3R o S R, 3R
(B) P S AN TATATETR |

Sedreh e o foTq o WA= &1 YW i, R R 6 = 30°, m = my = 3 kg,
g = 0-60, TT = 0-50 AT oh FoTT 37T =feTeh ot Heaiahet ST |

FITTTTITP7TT 77777 77777777777

Hg

KVMS-P-MCH 12
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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) P is applied to the right, and

(B) Pis applied to the left.

Compute a general solution in each case, and then evaluate your

expression for the values 8 = 30°, m = my = 3 kg, u; = 060, and

Wy = 0-50. 10

/

4

4

4

/

/

y

4

Hk 4

y

/

/

y

;

- y

BTN e it ) /

//-_/7;//////1 F7777 777777777

Hg
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@vE B
SECTION B

T AR FAEE fwa =@ 60 mm 2, 38 120 m/min F F 1fF qopy
0-3 mm/rev ST ($18) & A1 CNC &Y T 120 mm T 0% 50 mm =177 if
HIETAT AT © | WE e 1 |

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. 10

T S foreft wreah o Famior o fore @1 woet (X oo V) & & et oo a7 s et 2|
T X i f A % 9,60,000 S o ® qon wRad @ 7 55 9f s

2| WA Y T R @  15,00,000 S o o aftaedHi s € 38 Wiy s 2
T 110 o swe € |

(i) STk S5k o T, STeT- o1t BW forsde W (3ep-3at ) < o i |
(if) - 5B X T ST5RH Y o i<l 0eIi=aceh (sTe-31a) faeg g1 Bifire |

(i) 3 & 35,000 gHTEAT T AT F Q@A o R A IR W F S
T 6} IO AT T IT S 36 < Y ST I | 3 T S
ST T | (W) (%) FTR 2

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

component. Process X has a fixed cost of ¥ 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 Z 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.

(i11) 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. 10

KVMS-P-MCH 14
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T AT 05 mm? Awe w7 0-01 v & f J FA @ Frelt & | A A F
yiftr g9ea (Power Density)ﬁmﬁﬁml

A laser beam delivers 5 J of energy in 0:01 sec over an area of 0-5 mm?Z.
Calculate the power density of the laser beam. 10

U I Wb A et X qur R i w smm s R Sl B | n= 5 AERF
SR J0ER! & e fEm m | guw ofwd X = 486 mm aur IEq W
R =42 mm ? | Freffaa fesor =i ot st swm Hifse

A, = 0577, Dy =0, D, = 2114,

&t Ay, X T8 & foY, D, 3 D, R A F fTC &

@) X TR 91 A1 % forw St i Frerett frefor et 3 Fiferg |

(i) 200 SHIEE F 20 T (Sle) F T QuH TR FE0 F Fof 184 ot
SHTSAT OIS T | T p W1 &I ; b ST e € (UCL-p) 7 fereht
foror €T (LCL-p) &t oM <hifse |

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 :
A2 =0:671, D3 =1}, D4 = 2:114, where

A, is for the X chart, D4 and Dy are for the R chart

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

(ii) 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

wofae yETer # ade gieer (@R AR # mifdd w0 ae SR W)=l
IS0 qor angﬁmﬁﬁnfmﬁsqm#aﬁmﬁﬁﬁ:rmﬁ;ﬁ&mmﬁ
wetag HIfT |

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
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D00 mm d A v g B 400 mm e G A Afem fie # 30 mm @
N W R0 mm Werd e faer srer & | o Tits 0-26 @ sea yarE a4
800 MPa Wid gy, et i

() wuek g

() e ae (Qfd ae)

i) i YR g (angfem) o ard wqe et 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

(11) Rolling force

(1) Check if the biting condition is satisfied 10

U TRRTEHT TR (3Frie) & e Scps et srgear au fhu sff TR Y
iy afy 1 97 1 Aews ? | nhe s @F-eaTe g #
Wﬁﬁwﬁﬁmﬁﬁamaﬁﬁﬁm

(i) aEmfeFa gweie % T & fIg USM, LBM @ EDM i 37

(ii) ST WoA & Hael <Y

(iii) ey wita Taia Tha &1 w1

(iv) =T T qTe-SEeR (- fT) sTaeehand

A biomedical implant requires excellent surface integrity with no
thermal damage. From the perspective of non-conventional machining,
discuss the following :

(i) Suitability of USM, LBM, EDM for biomedical implant machining
(i1) Surface defects in each process

(1ii) Best process selection with justification

(iv) Post-processing requirements of the selected process 20

KVMS-P-MCH 16
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() U e A H =AM (M, - M,) 3w afa i@ (J, - J) # S anft ¢ = 0 7 39799
& | e it 1 g (s faftre (qfe) R | s g (s ) @ P

ffori Rt s 2
St LlulEyEE Fa®d | Fafafy
Cd; | M;>6,My—>4,M;>8,M,->3 21 28
Jy | Mg—>5M;»>7,M,>2,M;->6 20 25

(i) it s (B i i wfonRa T | ¢ = 0 T S i F e
CR &t T IR TUT T & SR W FH (@8 # CR = qd
siferss ety Freifa A | FARY fF P St T S s
(Fonfearen) & o 2 vt & W fo faa fofer e refeahaoT &y <61 et
& 373l CR 3nferss STl 41 2 |

(i) = AR @ (SPT) T s i e I — e A o, i o
215 T et &), WA ST G ATl ST el i < AT |
f iz =12 FATE, | el el 3 Fore O AT : et T €, VaTE W
forcia L e faeta T | @iTATe T ; G, 37l JTe W7, it Fretere,
feaham factaan, faiferd sifsit 1 e |
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A job shop has four machines (M; — M,) and five jobs (J; - J;), al]
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 M1—>6,M2—)4,M3~+8,M4—>3 21 28
do M2—>5,M1—>7,M4—>2,M3—>6 20 25
Jg M3 —>4,My—>8M;>38M,>5 20 30
Jy M1—>9,M3—~>3,M2—>5,M4—>4 21 35
Js M2—>6,M3—>5,M4—>7,M1—>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.

(ii) 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 C;, Flow time Fj, Lateness
Lj, and Tardiness Tj. Summarise : makespan, mean flow time, total
tardiness, maximum tardiness, number of tardy jobs.

(i) U oAiforeh i S §, Fefafag S am e § -
Fd1 dd F, = 1500 N
Ue & F = 900 N
TH F o = 10°
e (f) e s - = 04
ﬁm%ﬁaamﬁuﬁmﬁﬁq;
(I)  SIY&EY I ()
(IT)  =rur 1oy ()
(IL1)  ¥7sjor TJurieh ()
(IV)  wrefe wfehet Gail o 30T 4 §U 399w et (F,)

KVMS-P-MCH 18
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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 ratior = 0-4
Determine the following :

(I)  Shear angle (¢)
(II) Friction angle (B)
(11I) Coefficient of friction (p)

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

wF fz 31 AT 25 + 0-01 mm fAféE fr ) 2o F fargra & 3w
F1q gu fwferfaa faffa #ifs -

() M(GO) T &1 AT

(I1) M (NO-GO) Tl &1 HTFH

CIERCIE LS

(A) T gfeora = F afewdr # 10%

B) frador gz = 10% @ad 7 19 F fer)

A hole is specified as 25 + 001 mm. Using Taylor’s principle,
determine the following :

() GO gauge size

(II) NO-GO gauge size

Assume :

(A) Gauge tolerance = 10% of work tolerance

(B) Wear allowance = 10% (only GO gauge)
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(h Vel dnaa &, ordyoves, o abgar ) v4 q‘uﬁ ofaferdt) &1 \Iﬁramaﬂ o #ATT FI7
oy # 0 urrg fa orefvens, ot afgwand ve et e g 9 EECau]

P

In nn orgnnization, what do you understand by the roles of flexibility,

lonn practices and agility ? Explain how flexibility, lean practices and

agility are complementary approaches. 15

© e Rl et st srifaet AT A g st @ @ ok T folr o W

fyare e T @ FoF aTiae 9HE sTerae (W9 dte) T 3w T e 3 ga- i

T wHE (PTS) 1 | Frefifiga 3 so s .

() STy GHT TR (PTS) & deiieh Smam i <medn Hifve | - qenid
T ¥ AR W, FE % dof § @ w9 @ e afedt w1 e /=
od-fruffa FET e R ?

(i)  &mar P % e ¥ g STed i qoT § fiATH (PTS) i wrafishar &
Freft 3 fafare feufaat 1 avfa Hifsre qor 3 vt aftfeufaat = aviq Hifse &t
TEHT SYIIT AT & |

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 ?

(ii) 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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60 mm ANTET s (e a3e) 79 0F R F vF fag & e fRm AE R
gfeward 38 T € -

foz %1 &fEAT - 0:030 mm

R 1 ARWAT — 0020 mm

HETF T FIF (FAHH) — 0-010 mm

(i) wfgFaq %m0

(i) Tz Fun vmae #7 dnd

(1) TATIH

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

Hole tolerance - 0-030 mm

Shaft tolerance — 0020 mm

Minimum clearance required -~ 0:010 mm

Determine the following

(1)  Maximum clearance

(1) Hole and shaft limits

(ii1) Allowance 10

e Fafaior s, 1 A w1 S 2 T F e 1 3ere Ff 2,
e, 7¢ Bferet o oA 41 T 2

() I s qa ufEn sfre i gare, aHe, 9, 5
qfadTTIeraT ot v 37T & Hef § HTeArarrend: qer A |

(i) HeqE A s # ERERe A S R § o At
it 5w g et 7 et if
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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.

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

its implementation along with its advantages. 20

(¢) U I EH TN H TEITA (RIHfEF) Wi F GO F1 08T 2 | i wi
A ®9 @ faafa @t @ fwe siva (o) = 2400 At @ wee fa=em
6_p = 300 AT & | 3701 1t (efte qwa) 2 wwe FAREa R |
o dfifsw fF ad & 50 #d wwe & | W aFE = ¥ 800 Wfd e, Weww
T = % 18 Wi 33T¢ W a¥, JHTE AT = T 240, TN TTh-732 AT = T 90 Wfd
wTé 1 | X2 Fre wfte fifa & sieta Frf Far 2 |
(i) 3TAW AR 9ET (EOQ) F1 TuraT HifS |
(ii) 3101 1A (e 213H) & S\ iy (3|d 3 aHe fagerm) fuifa Fifw)

(iii) 7fe ifea ¥aT 7T 95% (2 = 1645) B, A1 Yreyl Wik a1 ;e foig i
T i |

(iv) Fd i Wer AE (Fad 1w @, sWerw Jnr aun g ©iw 6l
WS AT e &) O I | G Wi o FHROT FeT WSRO AT §
et afis T 2, T sHeh qaT = e Wi it feufq & o o2
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A spare parts store faces stochastic demand. Annual demand is normally
distributed with mean (p) = 2400 units and standard deviation

o_p = 300 units. Lead time is fixed at 2 weeks.

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

short. The store operates with a continuous review policy.
/(,ff Compute the Economic Order Quantity.

\95 Determine the demand during lead time (mean and standard

deviation).

_GitY Tf 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 ? 20
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