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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 GHEY 93 T 5o99H 50 kg Ifd HeT @13 & | 3TER O W Widisharstt T TuET
Fhifsre | fe@m U a9 YR U SeEte da d§ Rya 2 |

3 kN
¢ :
aO A
|<—1-8m 06m

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 s 90°

(b) o © gwie srgEw, v feun-R areft 38 ABCD 1 T @2t @ o+t & | 3ifom
el T FTIY-H1E &TFA A, = 840 mm? T @FTE Ly = 200 mm 2 | 7T @S
T IFTIEL-FHIE &AHA Ay = 1260 mm? T TS Ly = 250 mm 2 | Py 3R P
QTSI 7T I SHAT: 25-5 kN 991 17-0 kN 2 |
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(i) feem mami R, 3R Ry, W wfafsmand sma s |

(ii) 3% AT @e § Wt 1&g o1 Fg F1d IS |
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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

Pp and P are equal to 25-5 kN and 17-0 kN, respectively.

(i) Determine the reactions R, and Ry at the fixed supports.

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

of the bar.
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(¢)  wgforreciia yardt & 1 1 TR FT AewqUl & ? 38 H8 ATATH {1 ST & 2
(i) AfE 100 7T AL T 75 FOV/aT 39 A S €, I 91q ok T T ASTM 01

TR " faifa s |

(i) 3t T % foTw, 60 TAT STEE W fohaw o/t $91 AT fohe ST wehd € 2
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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)  w i gred H, Wit wee, FmT=T JONE T 0-94 TAT 2, 7T T2 il % fore I
(USTH) HIgTel F1 85% & | STHET & = % o1 afdt T =aw s 3N Hege
(i) T s s 2 |
(i) i rura 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 2-5. 10

() AT d STl Tk TETE YL YOG W (S AIE) P T a-A501 (27eh) T o 7ol &
(ST fo T & gurfan o 2) | 9w P @ sAfsan arEg A itk Fifse, afe
ﬂﬁmﬂﬁﬁca]lﬁmmﬁl

fea ™R d = 60 mm, T =2kN.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) TOT IUGE T 2 2 TUHT oW HT 8 ? Ale-Hled o 3 T 8qTd T qrr
mmﬁﬁmﬁﬁmwwmﬁﬁw

it |

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 LT AfA (R TF) FI 3HET A™ 100 mm T HEE 3 mm B | 2:25
T T & AT AR () G WA T ST Fh el SIeA-SATO T 0T
ifsre, afE fasperar =1 wrade fmfafad 2
(i)  stforeRam =g gidee

(i) arferepam faramfa Sei
(iii) STfersham sTawuvT et i
A B gEaTd (FeT) it Tearey €T 225 MN/m? @97 @t 9T v 0-3 8 |
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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

(11) Maximum strain energy

(iii) Maximum shear strain energy

The elastic limit of the steel in tension is 225 MN/m?2 and Poisson’s
ratio vis 0-3. 20

(c) U EIAT ATEH % 359 % % ITHE F Tk 180° Fck UHHHT (Sui) 0T Furelt
Fa sl e g g e form mr 2
T (N-m) = 8000 + 1000 sin 26 — 2000 cos 26
STET O 5heh 1 SATdlieh ST U o W& F @ | H% T 500 kg F2H 3 750 mm
aftyHur s (ST 3T SSyH) 9Tl U Felréealel o & | 300 rpm 3 351 71
T ST it = e A gu frefafad s Fifse -

(i)  srferedm, =Ha" 3R e TA- (2F) | 3= T - 0 3@ T o yefkia
IS

(i) Ieq= 9IfeF |

(iii) T H et wfaerd Ian-gem |

(iv) AfE, ATHT it T & FHUT FeATSeele 1 afrwwor Brsar (feaw e smewE)
1 921 FX 600 mm F &2 S, 6t = 7 % gfawr an-seE ¥ gfg @it 2
7fe &, at fohat 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
on a T -0 diagram.

(i1) The power developed.
(ii1) 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

KVMS-P-MCH 6

Optional Province - optionalprovince.com



Q3. (a) (1)

(i1)

KVMS-P-MCH

Ueh U7 T el T@T | a0 a = (2t — 9) m/s2 FRT UFTNa TR ST 2, STal
tAHSHT | t=0q1\',s=lmaﬂ'(v=10mls%lsﬁt=gsﬁ,?ﬁﬁﬂmﬂ
FHIT ;

I)  =or i feyfa,

(I) & =T 78 e T, T

(ITI) 30T 3T A7 |

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

(IITI) The velocity of the particle.

for % TuIfe STER, U TR $ETd o T IO U Yo (2fcrher) des |
fepam e 2, St aee (Sifieafee) 318 % WA o = 55° T HI0T S 2 |
F R BT r = 06 m, AR F ARE t = 18 mm, qAT AdiF I
P = 2:8 MPa ? | 919 &, 36 1 YIRal 29k E = 200 GPa @ @di
HE v = 0-30 2|

3% & SRR 9 % fore Freferfiaa afir =1 fafor fifs
()  aftefta qom sreed wfdere |

(11) sTferehad qeft 3T dc ¥ aTet HTE0 Gfdee |
(ITT) wfeefier o e faepiaat |

Lt
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A pressurized steel tank is constructed with a helical weld that
makes an angle a = 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.
(IT) The maximum in-plane and out-of-plane shear stresses.

(ITI) The circumferential and longitudinal strains.

Helical weld
N
a§ \
(b) () Tt o gl srgem, v fome % @ i gae W gwacy gfiee # s 2,
ot stfireia fdeet o, @1 o, T SoETw wfdwe 1, ® | x-E ¥ amnEd
FI 6 = 32° W AT Afqaer 37 MPa @ 8, T91 6 = 48° FIU W I8

12 MPa #fis7 & | 7f¢ 5fqael o, 110 MPa & % s &, a1 Sfoeret o, T
txyWT'fﬁ'ﬁ?

Gy = 110 MPa
>---X

L e

e

KVMS-P-MCH 8

Optional Province - optionalprovince.com



The surface of an airplane wing is subjected to plane stress with
normal stresses ¢, and oy and shear stress Tyy» 88 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 Ty ?
¥
I
!
A Oy
> Txy
T ox = 110 MPa
< 0 >---X
v ‘

(i) Feormr o gits 78 yoneft it sraifed wrepfae gt s AT |
LLLsss B

H
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Determine the damped natural frequency of the system shown in

the figure. 10

L2 B

EHc

A

(c) U hiv-udiet Al wardl § 725 GPa WY aTet TUf ATS o CHiE-HiT % &Y
3-5 GPa HIUie aTc] UuTae Afgad 7 siafifea € | s % 90 1 S7¥a ufawd 35%
2
TUHT SIS :
(i)  rgeed qu ey feameTt & |fty varef 1 oA wrai |
(ii) 250 mm? % IFTITEI-FIZ &A% T 50 MPa FT Tfqeret ST I W 197 371
Afgad grT e &y s fasfa |

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?Z2. 10
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Q4. (a)

(b)

fem 7 wIfe STET, U AR 9T A ST T # | e (sae $Ae)

fafer s 3uziT sFeeh Freferfiaa st fator Sifsre
(i) eI g5 (3R Fd) T THIHT
(i) T AW eaH (Yaurdn)

(i) wex fawgfer (frewdm) o g

a

Wo

A simple beam is loaded as shown in the figure.

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
Ya

Wy

>I
o

ll \I
1€ L >

Using the

T M T UH-UF kg ¥ A Iechesil Zo00H 31 20, 30 3 20 mm i Fisa gl
o ferd €, T T et & $9h1 T 50 mm ® | S R0 ferfeRrt o st s et
120° ® | Afe 91T 1 Hqferd T 3 forg 77 Ieah=lt 590 o %=1 9T § 700 mm

F1 Brsam 3 v 100 mmaﬁiﬁﬂam\ﬁ%ﬁﬁﬁﬁ:
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(i) ST o QRO qeT i frefat fetfa Hifsw)

(i) e TIH T FHHT F FHROT Tk S99 1 50 mm T a1 9 THiata
ST 2, 9t 35k iy § ufed Ayt i | 3 o= 2emEt F gemm v
feufa § =18 ufgda 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.

(1) 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 ?

(c) Trerferiad feafa & fore, 22 m, a1t seites i i Ses 0 2 stavas dfes
T P 1 IRHTT 1 HIfT ;

(A) P et 30T o Sar 2, 3T
(B) P oS AT TATSETR |

v feufa & fore v amm ger ww #ifse, st fe o = 30°, m = m;; = 3 kg,
g = 0-60, TT . = 0-50 W % foTT 3T ZFsah T Feariaha HITT |
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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) 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

Mk = 0-50. 10

Vil i Vi i i i i i i i T

Hg
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Tus B
SECTION B

Q5. (a) UF dAeHHR FHE@E SEH =W 60 mm 7, 38 120 m/min FT FHdT i o
0-3 mm/rev T9I0T (F1€) % G CNC &9 T 120 mm SIS % 50 mm I6 §
ST ST @ | 93 JHe 1 shifse |
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

(b) U wH ot gew & i & S St vl X amy) @ et o srsga T 2
g X FI fRew @ 7 9,60,000 ufa o€ B qur gfad-a @ma € 55 w5
® | W3R Y Fhi R AT 7 15,00,000 i o qer aftad=ig @ € 38 Ui 39S © |
s gz 110 WA s 2 |

(i) e ThH o foru ster-aren av fasae 9 (sish-gaa wrEm) o o hifs |
(i) S5RH X T 9ohH Y o site qerT=ateh (shTe-31eR) fomg sma ifsm |
(iii) afe &4 35,000 3HTEAT FT AT FT A TG 8, A T&F THH F A=wq

T T TTUET AT AT I9YH oA * T4 1 ST HIC | T T T 5
=i e | (AISH) (%) FT 8 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 T 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.
(i) Determine the cross-over point between Process X and Process Y.

(ii1) 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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(¢) Uk AT T 0-5 mm? &FFE T 0-01 HHUES H 5 ST Fsfl J&H Tl © | oL 1 o

7Ifth ¥9ed (Power Density) =t TUHT shifsT |

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 IqTed TsRH T T X q91 R 91T h ST e hI St 2 | no= 5 AR &
UsE YR 1 FRE R T | eey sied X = 48-6 mm a9 HiEd
R =4-2 mm ? | Fmfeifiaa fesor = feugist &1 s Sifs
A, =0577, Dg=0, D, = 2114,
et Ay, X a1 % fow, D, 3t D, R 9 & fow &

() X 9T R =T a1 & fore Sudt 3 fmredt foismor dhard s Shifsw |

(i) 200 3HEFT F 20 T (SA12) F TH JUF ONcHS &0 § FeT 184 Fwqof
THTSAT TS TS | U p AT SR : I FHud Fer dhar (UCL-p) a et
fiOT HHT (LCL-p) 3T 7T ST |

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, Dy = 2-114, where

A, is for the X chart, D3 and D, 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

(e)  wfiF Y=o § Hag gitsRr (@ fSfAfm) it wnfa =@ a st w ==t
hfore e smefes fafmior & Swe &t s arelt faf Siese AR qei %
geftarg Hform |
Discuss the factors affecting surface finish in machining operations, and

list the different profile finishing techniques wused in modern
manufacturing. 10
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Q6.

(a)

(b)

250 mm HIeT I TF T2 FI 400 mm Tt B areft afci e § 30 mm &
T 20 mm HIEE T AT ST € | o urish 0-25 T H{iEa YaTe aa
300 MPa #d g€ F=feftad 3 i -

(i) Huh veTs

(ii) oo et (T oeT)

(iii) ST ShITSTT T et (S FE) i 71t Hq® &reft & |

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 :
(i) Contact length

(i1) Rolling force

(iii) Check if the biting condition is satisfied

Ueh SEMTEHe TRy (3Fie) % T I ot sraear aun faet o v &t
ST &fq & AT BAT AEAEF & | WOnuiE gy (- 7T F
uittes § frefafas w ==t i -

(i) TEmTEHe FFtie & T % fg USM, LBM @@ EDM & 3ughar

(ii) e WA § Hael ary

(iii) 3fifereT wfed gata™ TsFd 1 =23

(iv) FFET TR T I TR (TRZ-TTATHT) STavgehard

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

(i11) Best process selection with justification

(iv) Post-processing requirements of the selected process

KVMS-P-MCH 16
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(¢) U SiTe 3itq § =R Wi (M, — M) 3 aia S (J; — J;) & S 8l t = 0 T 3uctedl
| e i 1wt (&) faftre (@) @ | e e (de §) aor e

faftrt AR f e
ST AT FAHE | o faf
Jq M; - 6,My —>4, My —> 8 M, >3 21 28
Jy | My—>5M;>7,M;—>2 M;—>6 20 25
J3 | Mg—>4,My—>8M, >3,M,>5 20 30

(i) wifaen sraTa (BRfeerar 1) i aftarfyd AT | ¢ = 0 7w S & forg
CR I AT ST qem dreshifershal & ATIR 9T 9 (G99 $9 CR = ¥4
s wrfieRan) freifa A | TaRy B Far SE ge8 At s
(forfearar) & o a1 ameri & Ty fo Frara fafer steram seesor o =6t e
T 37hAT CR AT STHaHRTl 71 2 |

(i) =ATH TEEHT T (SPT) Swor 2 =t ey Hifse — wedter w9t o, 57 oft
1S g9 @Il &1, 998 &9 TG0 99T aTcl Tderd Site o1 994 iU | T
QU {fe =TE FTY | Yedeh Sitel o fore o shifsr « qufar as C;, T ¥97 F,
feredar L, oo forefar T | reifre S : Heped, s7ed Yare @, et fafer,
Afershay faciaan, facifad Sifal i 9T |
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A job shop has four machines (M; — M) and five jobs (J; — J5), 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,M;,—>4,M;—>8 M,;—>3 21 28
Jdo My;—>5 M —->7,M;—>2 M;—>6 20 25
Ja Mg —>4,My—>8 M, >3, M,—>5 20 30
Jy M;->9,M;3—>3,M,—>5 M, >4 21 35
Js M, »>6,M3—>5 M, >7,M; ->2 20 32

(i) Define the critical ratio (CR). Compute the CR for each job att = 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.

(11) 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 Fj, Lateness
L;, and Tardiness Tj. Summarise : makespan, mean flow time, total
tardiness, maximum tardiness, number of tardy jobs.

Q7. (a) (i) U dAifere shdd yarer 8, Fefafiaa Teramaa 2
&dd & F, = 1500 N
JUNE 51 F, = 900 N
& H o = 10°
Bier () J1eTE U r = 0-4
frfafia = frafor fifse
(I)  STIEYIT HI (¢)
(IT) =rdor 10T (B)
(IIT) &y 77077 ()
(IV) w=fe afeher Hafei =T YA d gU 9&q0 5 (F)
KVMS-P-MCH 18
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(1)

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 ratior = 0-4

Determine the following :

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

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

U g =1 3™ 25 + 0-01 mm FéE fomam mar 2 | 2o & fagia =1 3w
A gu frefefiaa fFraffa i -

I M(GO) IS T HATHR

(I1) T (NO-GO) T T HTHR

M ofifeie :

(A) T HiEsuraT = 7l afesr #1 10%
(B) Tefur e = 10% (Fae M 1S & forw)

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

determine the following : 5
(I) GO gauge size

(I) NO-GO gauge size

Assume :

(A) Gauge tolerance = 10% of work tolerance

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

19
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(b) et wraq 4, wr=ficiom, o ufsranstl wa =t (QfSford) i gfvssi @ s
Toe & 2 aEsy 5 wefiene, i wfsend vd et R TR wEw 1w 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

(c) = fafmior st st srdiercdt wmeT 1 Q3 fesiegT ¢ @ 2 3 7' fofg o @
foram % &1 ® o THufeh 9 oo (1Y dte) 1 ST foa e A ga-fraffa
o g (PTS) &1 | F=fafaa & sadifse

(i) TR @9 e (PTS) # d=Tie STur &1 et HIfWT | HH-6 qerd
AT % AR 9T, wR & ded § w@ad ®9 ¥ qRgEl vfadt w1 eng q ]
qe-uifta Fe v € 2

(i) &waT S % 389 § T v i g # iEed (PTS) =1 grafyshar o
areft 31 faftre et &1 avia Hifs, Tor 3t Tt aftfeefaat w1 auiT Hifs set
ST IYANT YT & |

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 :

(1) 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 IR ITHR (FHAT GIE) AT U WTHE I U Teog 7 e fopar ST 2 |
Hﬁﬂmwm%
f i |fewrdr — 0-030 mm
% T WA — 0-020 mm
I =AqH JTHI (FeAAH) — 0-010 mm
frefafaa Fraffa Fife
() Afrhaw TTHT

(i) o5z aom wee < dimnd
(iii) UATSH

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 :

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

(iii) Allowance 10

(b) e fafimior sy, S Aefia quT STEI IHT JHR  IeUTal T IedTe Hdl €,
e T gerdm it AT S R

() Icure f=arg qur ufskan Af=me &, gt yare, oeianE, |nE, i
gftadefierdr aut aefia STfidr & €@ § HTelreATeHe ot HIfS |

(ii) HIeR AMUATE F FTIRI FT AT qAT 36 Fhar=gT # 37 Frelt
T 3 |re 36 ATl 1 fageor fifs |
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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.

(i1) Explain the concept of cellular layout and analyze the challenges in

its implementation along with its advantages.

Th TR UTEH T T OIS (FEhiEeeh) | T WHHT AT Ugdl @ | aifies |1
qET &9 § foafa 2t § e s (u) = 2400 3HEAT 997 A faeen
G_p = 300 SHEAT & | 3TAT 1A (1S ) 2 wure FAfd=a 2

wH S fF a8 & 50 Ff wEE ¥ | ey @0 = % 800 Wi e, Hewwr

AN = ¥ 18 Ut 313 9fd 9, 36T ATTE = ¥ 240, TUT Rh-HTSE AN = T 90 Ifd
TS FHHT 2 | W friar wfter e 3 sidqtia = @z |

(i) 35aE ARY 9ET (EOQ) FH TvET FHifsw |
(i) 3TUAT HTA (1S T3W) & S HiTT (3 3R 9 formem) Faffa Hifso

(iii) Ffe =T Far =W 95% (2 = 1-645) B, A GLawT &ieh a9 G: 37ew foig Y
T T |

(iv) el aTiNer YR AT (W STew &rTa, SR 1a qem G Wik i
WTERUT AT IHE &) 3l TR HI | Geaan Wi % FH0r Fe HSRoT anrd §
feret gfa Bielt 2. Ty geeht qorT =1 g wiah o feufer & i e 2
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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 = ¥ 18/unit/year, Unit cost = T 240, and Stockout cost = ¥ 90/unit

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

(ii) 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 ?

KVMS-P-MCH 23

Optional Province - optionalprovince.com

20



