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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) T ¥ w& e (frw) swifar mar B | i) & & (Bed) W E W 0F &fS 5a
F =50 N @1 T2 | C 97 E W e a1 981 aTet O 0 3d 399 25 mm
qT 3 (efS) 5 mm & | G W fIwfaa 8 arer s aa (Fifedr wid) fuffa
HITSIY, | et =0T 077 g = 0-3 R |

f“zOO mm—-'r—200 mm-—|

125 mm

A gripper is shown in the figure. A horizontal force F = 50 N is applied to
the handle of the lever at E. The mean diameter of the single square
threaded screw at C and E is 25 mm and lead is 5 mm. Determine the

clamping force developed at G. The coefficient of static friction is
ug = 0-3. 10

,—~200 mm-—-—200 mm-|
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SPM 1AS ACADEMY

SHAPING BRILLIANCE

(b)

3 SAETEHR 9T AB @1 BC & &t 70 GPa 3T Hdie alell U Uqfaf+am 58 ABC
1 T 200 GPa 31 H1ish ATl G0 G TS 6l AR $69Td 88 DE o 511
wfaeenfia foram ST 2 | afe sae Seatat foeaur 9 W) & 3f=rid U iiad 88
o foreaor & 21fere 71 21, v afe g ®g Wi ufdaet 165 MPa @ A T €,
1 SEATA B 1 AH AT A d i hifse |

125 kN 125 kN

N

The aluminium rod ABC having Young’s modulus 70 GPa consisting of
two cylindrical portions AB and BC, is to be replaced with a cylindrical
steel rod DE with Young’s modulus 200 GPa of same overall length.
Determine minimum required diameter, d, of the steel rod if its vertical
deformation is not to exceed the deformation of aluminium rod under the
same load and if the allowable stress in the steel rod is not to exceed
165 MPa.

125 kN 125 kN

o
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(c) Tomr o 2uiig 75 u <l 1 8 MPa o qad & dgd Hifsd arg gRT W 1 & | o
T = 12 kNm TRATT T -3 ST 7T @ | St T TR 919 180 mm qT
1R 1 A2 12 mm 8 | ST I Tqel A 8Y 2ol H AAfRrhad gy wfdeet U
Hfereraw e gidere fRuffd i |

A tank shown in the figure is filled with compressed air under pressure
of 8 MPa. A torque of magnitude T = 12 kNm is applied at the end. The
tank has an inner diameter of 180 mm and thickness of wall 12 mm.
Determine the maximum normal stress and maximum shearing stress
in the tank considering the cylinder is thin. 10
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(d) T WYY @ H HERAT ¥ §9Td o fofvT sRon <6t gew dearstt s b
Sifse qon fmfafaa i saftafs yeffa fHifse -
(i) Wge
(i) 3ifeATEe
(iii) HiHerse
(iv) 9dige

With the help of a neat diagram, illustrate the microstructures of
various phases of steel and exhibit the presence of the following : 10

(1) Ferrite
(i1) Awustenite
(111) Cementite

(iv) Pearlite

(e) U SISt Nidehast MwEet # A=qaiford TR FRR i 2 1 f 39T S T R |
ST T 20° B AAT THAE (HTegeT) 10 mm © | fifaa & 24 3ia € aon ag a8 firw
! =Tl © | Afe it o fRr =l ) g (TsweT) T e o SRR €, df
futfa fifse
(i) Hueh AT T AT,
(i) |9 I, 3R
(iii) Tafe = foRar =hioT |

A pair of involute profile spur gears in mesh have to give a speed ratio of
2. The pressure angle is 20° and the module is 10 mm. The pinion has
24 teeth and drives the larger gear. If the addenda on pinion and gear
wheels are equal to one module, determine :

(1) length of path of contact,
(i1) contact ratio, and

(iii) angle of action of the pinion. 10
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Q2. (a) (i) o ¥ ol 3FFER 1000 N I 7 Toh I C Tedeh 500 N ot T a1t 2
el A 91 B SRTEARIq € | P, Q TT R W Eueh et bl o i |

¢ 3 & |
!

}: 3m -

A cylinder C weighing 1000 N is supported by two cylinders A and
B weighing 500 N each as shown in the figure. Calculate the
contact forces at P, Q and R.

2 gm———

(ii) @mﬁqwﬁ@mﬁgm%ﬁwﬁaﬁﬁmww%:
Gy = 80 MPa @, 6, = 40 MPa HUIS T Teh 3TET 25 MPa ¥ | @it
T qUHE g2 250 MPa 2 |

feAferfaa = gaiT *hed gu wvE e 3 Hety § e i fuifa fif
(1) Ifereae AUE9 aHes, 3T

(D) AfereRan forkfd et AHES |

The state of plane stress at a critical point in a machine member is
as follows :

ox = 80 MPa tensile, oy = 40 MPa compressive and complementary
shear is 25 MPa. The yield strength of the material is 250 MPa.
Determine the factor of safety with respect to the yield strength
using :

(I) maximum shear criterion, and

(II) maximum distortion energy criterion.

SLPM-P-MCH 6
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Q3.

SPM 1AS ACADEMY

SHAPING BRILLIANCE

(b)

(c)

(a)

el STt aTet U e A () H Yedsh e 1 FoHH 7 kg qT Tl
(1T WIR) T 5T 140 kg & | T ST bl I 180 mum T Fiereft et
& foream it =g 90 mm # fome |1 71 St 2 | el o shierh i oo ot @
Zh 25 mm AT SR & P &k Ul 40° FoE W AN F goi A B
190 mm | fag ¢ fomamer =g wiqe i fFaffd hifsi |

3T, Afe sfor wue Y Tl W 40 N 3 o7 e & a1 et e e ST, di
ST TUTih T AffiAe o SrEagRie 2 i i #wr = Rt fifs |

In a Proell governor with open arms, the mass of each ball is 7 kg and
the mass of the sleeve (central load) is 140 kg. The length of each arm is
180 mm and the length of extension of lower arms to which the balls are
attached is 90 mm. The distance of pivots of the arms from axis of
rotation is 25 mm and radius of rotation of the balls is 190 mm when the

arms are inclined 40° to the axis of rotation. Determine the equilibrium
speed for the given configuration.

Further, if the frictional effect is included by incorporating a frictional
force of 40 N at the sleeve, determine the coefficient of insensitiveness
and range of speed when the governor is insensitive.

ST Aoft F STt i T 6 ATIR WA AR (I i afied i |
FfieRd AT AR T ST o |Ter 319 I Rl quidd hife |

Classify the nanomaterials depending on the number of dimensions in
the nano range. Support your answer with the geometry of classified
nanomaterials.

(i) U Sk A Gfadd & Tk qewqy ®9 ¥ Sg st (Ri-gr)
Ot & &1 8 | Sigeh o tferenaw 31gHa wfodd (Refeen) g 05 m &9 H
fafdse i 1$ 2 | afe g Fi v wfadd ST 10 m/s 7T S H FHAH
500 kg ®, df wfdera o < i gear qur stawes (SF) &l shifdeh TaHe
ot et Fif |
The recoil mechanism of a gun consists of a critically damped
spring-damper system. The maximum permissible recoil distance of
the gun is specified as 0-5 m. If the initial recoil velocity of the gun
is 10 m/s and the mass of the gun is 500 kg, determine the spring
stiffness of the recoil mechanism and the critical damping
coefficient of the damper.
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(ii)

U feogeh I8 (AT 39) 25 mm A wie # 10 fog ufa fime fsafeg st 21
Yo% 5% 1 AW 20 mm | 35 1 3 (&%) 60 mm o fogs
Hd THEH T o AT SFerl & | I F W O Tt =5k (Felreodier) et
BT & T AT =156 o1 378a i 25 m/s 2 | AfE G =61 seaor dereer
% 10 N-m & mm? it Ssit 1 (rawaerar et 2, a) Ufi 39 % dered
A STl Wl (I1ER) T A | 3fe i 1 et IqR-were a1l F 5%
T HIfHd &, a1 TTiuTetes =ik o SoadH it Taashar uffa Hifm |

A punching press executes 10 holes per minute in a 25 mm thick
plate. The diameter of each hole is 20 mm. The punch has a stroke
of 60 mm and the punch moves with uniform velocity throughout. A
flywheel is attached to the press and the mean speed of the
flywheel is 25 m/s. If punching requires 10 N-m of energy per mm?
of the sheared area, find the power needed to operate the punching
press. Further determine the mass of the flywheel required if the
total fluctuation of speed is restricted to 5% of the mean speed.

(b) R Hied Tk o (W) AB ot & =1fs 75 2 | 0% 38 48 DEF fog D mafeea #
O HTHHT 61 AT A7 200 GPa T $HH SIS 30 20 x 106 mm? B |

(1)

JEYU FT AT ST |

(i) s ATl 3T 1Y |

(iii)

(iv)

SLPM-P-MCH

AfereaH st Tl T geeht fearf i A |
C W fa& 1a FHifsig |

[ T
ARRERAR
A : ‘:zt"f';?': s

2.4 m
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Q4.

(c)

(a)

A beam AB under loading is shown in the figure. The rigid bar DEF is
welded at a point D. The Young’s modulus of the beam material is
200 GPa and its moment of inertia is 20 x 106 mm?.

(i) Draw shear force diagram.

(i1)) Draw bending moment diagram.

(iii) Find the maximum bending moment and its location.

(iv) Find deflection at C. 20

750 N/m
i I 1
TEERRERREIR IR I
A o A SRATTT e CRENE
| D
24m———-——-><——>L——1-5m

700 N
foreft shaitieha geaTa aeq & farfvr=T Y o 2191 T 3o il <hl Ge=i <hifSiy |

Identify the different types of defects and their causes in a steel article
after it is hardened. 10

HeUHT & oI Tk R Hiefi W & v = (0-6t2 + 2t) m/s & 9 § I @ &, &l
tAHSH |
THRH EHT t = 0, s = 0 ST |

1 e -
() 4sATHR WL, 3
(i) 4 s

A car is moving in a straight line with a velocity of v = (0-6t2 + 2t) m/s
for a short duration, where t is in seconds.

Take initial time t =0, s = 0.
Find :
(1) distance travelled in 4 s, and

(i1) acceleration at 4 s. 10
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SPM AS ACADEMY

SHAPING BRILLIANCE

(b) T3 ATH AB 450 rpm T T & TT A1 M & e F 05 G 5107 52 wefit ooy
&1 20 kW H=TRa &aT 8 | iR F ox 8 kW ot wife =eré 78 ® o fiee G W
12 kW I 9iferd 8218 718 2 | 373 (Sehml) ST9Eqvr Sfdeier 55 MPa ® | 99 AB
1 Gard BT AT A e i |

r\lSO mm
\i\

225 mm
\[\2._5 mimn

R 100 mni

150 mm

A solid shaft AB rotates at 450 rpm and transmits 20 kW from the motor
M to machine tools connected to gears F and G. A power of 8 kW is taken
off at gear F and 12 kW is taken off at gear G. The allowable shear

stress is 55 MPa. Determine the smallest permissible diameter of the
shaft AB. 20

hSO mm

725 mm

w\&ﬁ mm

150 mm
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(© () §d i ue vwR A ok b fiew arar i fom § awid w ¥ | e

SLPM-P-MCH

R ‘A’ 3tiafte ®9 ¥ Ao 8 | fiF 99 AR & THEHH T8 956 P
FAATRR A A T G (8) =5 S’ o |1 =311 @ | T Fohl bl T a0
(RR) % TN & dT (T3S ‘C’ §RT o T 1T & | FfoeT gidar =i &
AT 39 TN & o G =% ‘S 1 of 9T ATt ae (Redee) % e 5 99 |,
T8 <A5hi %l o ST AT ST C’ Toh GRGHHUT T &, STfeh fie A’ Rem grar 2 |
afe forelt +ft =rsh ox 3Tl T =[HaH dear 14 =, d1 /et SRl W ardt i de
feifed ifsg | afe g =1s o =1e ae-31me0t 200 N-m 2, @ e e
‘A 1 feor sAe wEn % o sawe Rl aa-emeet (R )

In an epicyclic gear train of the sun and planet type shown in the
figure below, the annular gear ‘A’ meshes internally. The three
identical planet wheels ‘P’ of equal size, mesh with annular gear ‘A’
and the sun wheel ‘S’. The planet wheels are carried by a star
shaped spider ‘C’. The size of the different toothed wheels are such
that the spider ‘C’ which carries the planet wheels is to make one
revolution for every 5 rotations of the spindle carrying the sun
wheel ‘S’, when the gear ‘A’ is stationary. If the minimum number
of teeth on any wheel is 14, determine the number of teeth for all
the wheels. Further, if the driving torque on the sun wheel is
200 N-m, determine the fixing torque required to keep the annular
gear ‘A’ stationary.

10



SPM IAS ACADEMY
(i) uw 9r fafeier wufta o9 o, qegadt e 90° W & qUT TAF T IATTHT

SLPM-P-MCH

S 500 kg ® | 35 qUf roifiier G # @ | weaadt st & o by gl
600 mm TIT S shehl o s 1800 mm & | FATFIT ST T shepl ol AalTs
SFAST: 800 mm AT 200 mm 7 | T shebl W i gl vt eht aier
iy Rerfaat & arer feifa Hif | afe 59 6 1fd 150 rpm 2, a1 fidas
T STl T TRHATOT T I |

In a four cylinder symmetrical engine, the intermediate cranks are
at 90° and each has a reciprocating mass of 500 kg. The engine is
in complete primary balance. The centre distance between
intermediate cranks is 600 mm and between extreme cranks is
1800 mm. The lengths of the connecting rods and cranks are
800 mm and 200 mm, respectively. Determine the masses fixed to
the extreme cranks along with their relative angular positions. If

the engine speed is 150 rpm, find the magnitude of secondary
unbalanced forces.

12
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Q5.

SPM 1AS ACADEMY

SHAPING BRILLIANCE

(a)

(b)

()

@vs B
SECTION B

25 mm HIETE aTel T el 9T The (E27eh) hl &1 =uil 8 Ut Foram STHAT 8 | e
T § Gl 25 mm ¥ 15 mm d% a1 5T =or § 15 mm & 5 mm d&
BT & | Afe T =207 o for 3tfershan shera shior 350 qur fadia =wor & ferw 250 &, ar
aH =T % g deeEl (W) & = o # Fuifa e | E1 e §
3Terzgh ST TUrier 3 +ft o Hifg |

A low carbon steel stock of thickness 25 mm is to be rolled in two stages.
In the first stage, the reduction is to be from 25 mm to 15 mm and in the
second stage from 15 mm to 5 mm. Determine the minimum diameter of
the rolls for the two stages if the maximum angle of bite is 35° for the
first stage and 25° for the second stage. Also, calculate the required
coefficient of friction in both the stages.

15 diee & fava (ARmer) & a1y seard % 31 afes W §, 150 Amp & 8T
() T 5 mm/sec T TET TTfd A S T FTIEI-FE FI%BA 15 mm? @1
™R | A 3o A T F T 10 J/mm3 ST I sawaEar & qur s
IO I&AT 0-75 &, 1 T qgraT (ThifSre=t) it momr hifs |

In an arc welding process of steel with a potential of 15 volt, current of
150 Amp and travel speed is 5 mm/sec, the cross-sectional area of joint is
observed as 15 mm?. If heat required to melt the steel is 10 J/mm3 and

heat transfer efficiency is 0-75, then calculate the melting efficiency.

T SAiemtase fafamior Seiv & e fafire wes i aim ardier # 250, 78 100 3
ST # 200 oft | ¥ F I q@FHE 150 o7 | @ qE F g 0-25 TG
(wpfm) Reertich o wem sh o =ETdieh! ST S SR A gT EiEE
TUHT ST |

In an automobile manufacturing industry the demand for a specific part
was 250 in April, 100 in May and 200 in June. The forecast for April was
150. Calculate the forecast for the month of July with a smoothing

constant of 0-25 and using first order exponential smoothing.

SLPM-P-MCH 13
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(d)

(e)

us ifira Hieet Scated argd § uie SAT-31T 3cdTel i fAutor 3 ST & | v

Fd o 1T sravas gy fie faarmar e
3dlq 3dIq 3dlq 3dlq 3dlq
rd 1 2 3 4 5
&) (@) (HHe) (HH) (HhS)
A 5 5 - 5 5
B 6 6 6 —
G 6 - 6 6 -
D 7 7 - — 7
E - 4 4 -

A% I Tl F E de EwE ¥ | AT 9% 99 15 e €,
30 ffa-died aa=riSH o (Tae A1s) * forg e soet it Fot dear 6t
T SIS |

Five different products are manufactured in a mixed model production

line. The time required for each task is given below :

Product Product Product Product Product
Task 1 2 3 4 3¢
(Seconds) | (Seconds) | (Seconds) | (Seconds) | (Seconds)
A 5 5 - 5 5
B 6 6 6 —~ 6
C 6 - 6 6 -
D T 7 - - 7
E - 4 4 4 _

Each product requires a set of tasks. Calculate the total number of work
stations for this mixed-model assembly line, if the cycle time is
15 seconds.

faw e firer aret Wit < fomeit & for, gor (@) o woTielt 1 ST Hd §U
e (eTSH), oz aftugar e wfesyar A it Fife |

®%: 5750 mm MME: 5747 mm
57-52 mm 57-45 mm

For the given dimensions of mated parts, determine the values of
allowance, hole tolerance and shaft tolerance using the basic hole

system.
Hole :

57-50 mm Shaft :

57-52 mm

57-47 mm
57-45 mm

SLPM-P-MCH 14
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SPM 1AS ACADEMY

(@ @)

*2

(i)

SLPM-P-MCH

afe e g e 31 Afedn s i i S Vp = 38 -
TAT 3T AT (characteristic) V, = 3L, + 27 &, S& Vp @1 V,
dieest &, I 91T ® 3R L, 371 o«1§ mm & ® | A 31k 1 &€ 1 mm &
3 mm ¥ deaId] &, a1 31Teh ohl ITfe § IR oht TUMET hife |

gfe wifdra Gia <t 1feerad &mT &mar 300 Amps #, @ T Tfreran 311

wars fruffa HAifve |

If the power source characteristic in a Metal Inert Arc welding

process is Vp = 38 — 616 , and the arc characteristic is V, = 3L, + 27,

where Vp and V, is voltage, I is current and L, is arc length in mm.
Calculate the change in power of the arc if the arc length is

changed from 1 mm to 3 mm.

If the maximum current capacity of the power source is 300 Amps,

then determine the maximum arc length that can be sustained.

Uah Soidel-feaTst TRt gfshar <1 3w S=a e 3T (e widEs o
6 mm T FI (cavity) ¥ Fe3 & forg Frafafaa 1w #a g o
Gﬂ?ﬂ%:

() FRITRA RIS, 3R

(I) FR RIS |

- §AFIS T o 39T (wear ratio) 9 : 1 T HIW RIS &
1T 8 : 1 AHd BT FH I I F1e & forg e fdea mfa fFaffa il |

An electro-discharge machining process is used for cutting a 6 mm
deep cavity in a high carbon steel workpiece using the following :

(I) Copper-tungsten electrode, and

(II) Copper electrode.

Assuming the wear ratio for copper-tungsten electrode as 9 : 1 and
for copper electrode as 3:1, determine the required spindle

movement for cutting this cavity.
15

10

10



3PM 1A ACADEMY
(b) () I HeA 89 (o) § feregga-Tamaten Tefam wfskam s SwiT %k 15 mm

ST q4T 125 mm TTETS &1 T doll 5% fgat o it avashar @ | I yem
(3ATqfd) T TE GRT T GRAT 45 Amp AT ST R T fRa-sraEe
(Electrolyte) 15% NaCl 2, d 36 {5 1 foat &+ & fore srmavess awa i
TUHT I |

e <l HAISERaT 2, WIE 1 T YR 56 T9T $E1d 1 94 7-8 gm/cm3
AT |

A long hole having 15 mm diameter and 125 mm depth is required
to be drilled in high carbon steel using electro-chemical machining
process. Calculate the time required to drill this hole if the supplied
current magnitude is 45 Amp and electrolyte used is 15% NaCl.
Consider that the valency of iron is 2, atomic weight of iron is
56 and density of steel is 7-8 gm/cm3.

(i) TR 75 frgreng < aefiae & e ook ferga-trematees weiia fsram =6 saam

SLPM-P-MCH

form <t & | it 75 fargreng <t T (% YRR Jef A e R :

Cu Ti

Ni Cr Fe Si Mn

725 | 195 | 50 | 10 | 10 | 06 | 04
Pt st wfg

- T AT forqa st e

S I RIS ET ) gm/cm3
et 58-71 2/3 8-90
shifaas 51-99 2/3/6 7-19
e 55-85 2/3 7-86
faferspi 28-09 4 233
ELCIE] 54-94 2/4/6/7 7-43
el 63-57 1/2 8-96
EAEGERE] 479 3/4 4-51

Selieh A o 1T e =l =—gaw SistehdT 1 STaRT :d 8¢ 519 1050 Amp

1 G WG Y ST 8, Y gared g & i i fif |

16
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An electro-chemical machining process is used for machining of
Nimonic 75 alloy. The composition (% by weight) of Nimonic 75
alloy is given here :

Ni Cr Fe Si Mn Cu Ti
72-56 19-5 50 1-0 1-0 06 04
Consider the following data :

Metal Gram .atomic V.alency. of Density

weight dissolution gm/cm?
Nickel 58-71 2/3 8-:90
Chromium 51-99 2/3/6 7-19
Iron 55-85 2/3 7-86
Silicon 28-09 4 2-33
Manganese 54-94 2/4/617 7-43
Copper 63-57 1/2 8-96
Titanium 479 3/4 4-51

Using the lowest valency of dissolution for each element, determine
the material removal rate, when a current of 1050 Amp is applied. 10

(c) wEfe il TerRar & T & AN & SUEnT B9 aret faf=T YR % ware wfaear
(Flow Patterns) sl SHHTST | Ueh 37aR1 YaTe Nfaww & forg s-eft v ot <t sty
1fee 2
With the help of a line diagram, explain the different types of flow
patterns used in plant layouts. What are the conditions to be satisfied by
an ideal flow pattern ? 10

Q7. (a) HSS %9 ISR & WA 9° A (TF) F0T 1 ITAN I T, HEAH Fle 384T &
FriEs i diferss qeita gfsrar § fafefaa st g ;
THUT X = 0-25 mm/rev
A i = 250 m/min
T T TEE = 1-5 mm
BIei 1 AI2TE T I = 0-30
FEATER & ot = 1100 N
&fdst = et = 600 N

SLPM-P-MCH 17



SPM IAS ACADEMY
TWHTW :
(i)  STTEYUT T oh AT FIEYV] e
(1) 3AYEYUT def W IHHTT ot
(iii) fT () IS o HTe FH0T A
(iv) AfT () TS & 91 JHH 5
(v) ®HOTRIoT
(vi) Ta&qur § TR T e
(vii) =refor & fara ram el
In an orthogonal machining process of medium carbon steel workpiece
using HSS cutting tool with 9° rake angle, the following data were
observed :
Feed rate = 0-25 mm/rev
Cutting speed = 250 m/min
Depth of cut = 15 mm
Chip thickness ratio = 0-30
Vertical cutting force = 1100 N
Horizontal cutting force = 600 N
Calculate the :
(i) Shear force along the shear plane
(ii) Normal force on the shear plane
(iii) Friction force along the rake surface
(iv) Normal force along the rake surface
(v) Friction angle
(vi) Work done in shear
(vii) Work done in friction

(b) bS] il A1 STTaTIehar 2400 TS § | FH0T & fTT I g HI AT 6 2 |
fmfar 500 sreram 3tferk FETRH T @l W 5% BT F AN FAT @ | Ale A1
SWTa 32 Ufer 3w & o wnnft gt (35 AT 16% @, dt it it foh
T WHR FAT A2 |

The annual requirement of an item is 2400 units. Each item costs the
company ¥ 6. The manufacturer offers a discount of 5% if 500 or more
quantities are purchased. If the ordering cost is ¥ 32 per order and
inventory cost is 16%, determine whether it is advisable to accept the
discount.
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(¢) U du & ainra-geieh fferfiaa atfes waa fg o g

AN dd Qﬁaﬁqdl'ld Aol Alld
SeeT arst 32-8
ToAE 5H 28-4
HREHT IRTT 126 1,89,900
faraor ufteaa 4-1 58,400
AT YR Uiy 11 66,700
Feie H i forsht - 18,50,000
fforfiga feifa fifsa :

() THArS (sish-3a) forshi amm

(i) weted Fuif fosh amEm wany

(iii) & Ife arafas fashi
I 10% A @, 3t

II. o ¥ fuifa foshi & 5% i afg e |

The following cost-related data has been collected from a company :

Cost Element Variable Cost | Fixed Cost
Direct material 32-8 -
Direct labour 28-4 -
Factory overheads 12-6 1,89,900
Distribution overheads 4-1 58,400
General administrative overheads 111 66,700
Budgeted sales - 18,50,000
Determine the following :

(i) Break even sales volume

(i1) Profit at the budgeted sales volume

(111) Profit if the actual sales

I.  Drop by 10%, and

II. Increase by 5% from budgeted sales.
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HAPING BRILLIANCE

(a)

(b)

NC 7T & forg 3w i S aredt o= Feget Wil -4t 2 2 T Wi &

ST T HiHTE T HifT |

What are the various computer languages used for NC machines ?
Explain the merits and limitations of each language. 10

ue B fafmior 3oh1E o S 1 IUTET BT @ TUT Yl Sie S W’ AT STar ¢ |
T diee & Afed IR 60 I | wfafe 5 siee % T 30 fo 7o fag Mg 2 | weet
5 et o1 v @ o) = ferman ®

T 1 AT 2 T3 T4 5
fa&q ST S & L L
(IRIMH) | (WRIAMH) | (IRIWHE) | (IRIEH) | (YRAHH)
1 59-8 60-2 60-0 60-1 59-9
2 60-1 60-3 60-2 60-0 59-8
3 59-7 60-0 60-1 59-9 60-2
4 60-0 59-8 60-2 60-1 59-9
5 60-2 60-3 60-1 60-0 59:9

K (X-bar)ﬂé%%lﬁﬁﬁﬂwmm?fml

TAT 3R 5 o forg femiss Ay 0-577 %1

A small manufacturing unit produces bolts and the weight of each bolt is
measured. The target weight for a bolt is 60 grams. A sample of 5 bolts
is taken every day for 30 days. The weight (in grams) for first 5 days is

given below :
Day San.lple 1 Salr}ple 2 San.lple 3 San}ple 4 Sarr}ple 5
(wt. in gm) | (wt. in gm) | (wt. in gm) | (wt. in gm) | (wt. in gm)
1 59-8 60-2 60-0 60-1 599
2 60-1 60-3 60-2 60-0 59-8
3 59-7 60-0 60-1 59-9 60-2
4 60-0 59-8 60-2 60-1 59-9
5 60-2 60-3 60-1 60-0 59-9

Calculate the control limits for the X (X-bar) chart.

The constant Ag for a sample size of 5 is 0-577.
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(c) U fAf¥ad oo i a1 df doe @ a1 f B (wifshm) wfskar & fffa forar <t gerar
? | @M % 9 5,00,000 FHIGIT T Toh 1< & | Fufor Fir aF1 fafemt & dema

RILCESPEREE
U EESS] RIS
A ATTd 15,000 T 94,000
qiEd- ARTd/3TS 5 T4-25
() ©eH I IS F T ga¥ fhwrd alierr #i9-a1 § 2 BEP & fofu gisfaes
% o sH18T |

(i) 7T AT A G AT JHE & 2

A certain component can be manufactured either by welding or by
forging process. The factory has an order for 5,00,000 units. The costs

involved for both methods of manufacturing are as follows :

Cost Welding Forging
Fixed cost % 15,000 794,000
Variable cost/unit T5 T4-25

(i) Which is the most economical method of manufacturing the

component ? Draw the indicative graph also for BEP.

(i1)) What will be the loss if a wrong choice is made ?
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