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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) f ¥ & s (fiw) swifar mar @ | often & & (Feeh) W E W o afcw a1t
F =50 N @1 718 | C 9T E W e 9 981 arel 9 &l 37%d 918 25 mm
AT 3T (&A1) 5 mm & | G W forfaa 8 aear s 9o (Ffedr wi) Fuffa
IS | T wdor TR g = 0-3 R |
mm——IL—QOOmm

-

—

o /

-

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
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(b)

2 AR 9T AB @1 BC & 5+ 70 GPa 3 Widie: aell ush Uffa" 98 ABC
&I TF 200 GPa I Wi Tl G SHI A i AR $691d 88 DE & R
st foram ST 2 | afd soe Seater foeao g9 wR % s=ria tgfafe 8
& foreaor & iferes 7 &, v af soura o & e wfdae 165 MPa & i T 2,
a1 3T B I AW AW A d Feifta Fifs |

125 kN 125 kN

!

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

N
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(¢) oo il 8 ueh St Y 8 MPa % aata & dea afifed arg gy @ | R w
T = 12 kNm TRATOT 37 S&-3TE0 AT 7T & | 21 1 SAiaRe =418 180 mm T
AR i #12TE 12 mm 2 | & I 9qel 9d g Sl Afman amy wfdae qun
sAferaraw staeaer yfdee fuifa Fifem |

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)

(e)

U WIG-GeR AN@ I WEEdT ¥ 9 o ffveT =l < gen aeenst 6 b
$ifse qer Frafafiaa i suftafa vefiifq Hifvw

(i) ®ge

(i) 3T

(iii) HHerse

(iv) Udise

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

(i) Ferrite
(ii) Austenite
(iii)) Cementite

(iv) Pearlite

U ST Sfdehst SIeTee & st=ifora TR iR &l 2 &7 fd 19 &M 6T # |
T IV 20° @ FT SHE (H18ge) 10 mm 2 | fafam 7 24 i & qur 7w a1 firm
! Fardt € | afe fiftae od e =sh @ gaas (T3wen) o e o s @,
fFeifa ifsre -

(i) H9eh Tl i I,

(i) H9e UM, 3R

(iii) fafaee =t fora =htor |

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 :

(i) length of path of contact,
(ii) contact ratio, and

(ii1) angle of action of the pinion.
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Q2. (a) () foar# giiTsIgErR 1000 N &9 &1 0 de C Jedsh 500 N s 1@ amet ar
St A 7T B 3R aufia ® | P, Q 9T R 9 HUe St i moHT i |

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. 10

S 3m—
(i) U W ST H T shif~eh foieg 0 fgfem wfcrrer i srawem sy 2 -
Gx = 80 MPa @, 6, = 40 MPa S T [ 10€U0T 25 MPa ® | @it
T g g 250 MPa # |
faeferfiad <1 s shed gu e wmred o dey § e i fuifa i
I) fererad &9 aHEe, 3
() 3Aferehad foehfd =1l 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
(IT) maximum distortion energy criterion. 10
SLPM-P-MCH 6



Q3.

(b)

(c)

(a)

gﬁganﬁaﬁ@maﬁlﬁ&ﬂﬁmaﬂnﬁmﬁamm?kgw‘ﬁﬁa
(FT W) T ZAAH 140 kg 3 | T 41 1 T=1s 180 mm T Fraredt sysimaii
& foram & sraré 90 mm  Foma T 7S S 2 | ST o et i Ui @ @
t 25 mm TAT SR F U A& F Afq 40° g W A F i B
190 mm ¥ | f&u e formme ¥q wqem nfa Faffa Hife |

3, 9 wor g9 I Slilg W 40 N & o¥o7 91 & 919 e e ST ST, dl
STEATET TUTieh T TR & sTEaEreier g i i T s e 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.

A oft F STt it T F YR 9 A gmiE ARediEe) i afied Fif |
Fffepa AT TR T STt o |rer o7 3t aafia hifsg |

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

() UF sgw H Ufadd 9 OF eyl ¥ 4 Swe s (Rm-2emw)
YOIt & T € | sigeh ol tferran srgHa wfasd (Repisen) 3t 06 m &
fafdse &1 1€ 2 | af sigs i yrfewes wfq@T ST 10 n/s T g 1 FeAHE
500 kg B, Y Sfqa o <t feim ggar aur raHes (SFR) FT hifdsh Tawad
uiies fartfea Fifs |
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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(i) U feoozeh I (T 39 25 mm A1 wie # 10 fo2 wfa fime femfg i 21

T 5% 1 ™ 20 mm | f5ge &1 3 (&%) 60 mm 2 7T foE
H THHHT ST 3 T <fefdl 8 | 36 & W7 T qaTers: =5 (Frdoeier) J81
3T & T TIfTersh =156 bt 3ftea i 25 my/s | Af dfsim <6t sraear dereer
% 10 N-m 9fd mm? it St & srrawaerar 21t 2, dr i S ¥ gerem §
T ATedt v (TR) F1a Hifore | afe wf 1wt At ivea fd % 5%
T €0 &, 1 TidTeish sh o Soda o JTaeaehdl fHuifa Hifr |

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 & () AB ot  =1fs 7€ 2 | U 33 48 DEF fog D wafesa #1
U T T 4T AT 200 GPa T 36T 95cd 3T 20 x 108 mm B |

(1)

JTEYOT FT AN LT |

(i) sfoh 0T ST ST |
(iii) 3rRrera s 3Tl qu saht feafa sma $ifs |
(iv) C R fagg gra Sifsre |

SLPM-P-MCH

750 N/m

10



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 105 mm?.

(i) Draw shear force diagram.

(ii)) Draw bending moment diagram.

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

(iv) Find deflection at C. 20
750 N/m

2.4 m— —-—l~‘1-5 m-—

¥Y09m
700 N

foeft aieRa seaTa aq o fafir=T e o 21T o 37e SRUT i Te=H hifsY |

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

HeqHTA F foC Uk R HEfi W@ § v = (0-6t2 + 2t) m/s & 97 & 9 & &, Fal
tUFsu |
T g t = 0, s = 0 AT |

1 HIfT :
(1) 45&6&%‘[@@,@“{
(1) 4 s Q|

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 timet=0, s = 0.

Find :

(i) distance travelled in 4 s, and

(ii) acceleration at 4 s. 10
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(b) T3 IHE AB 450 rpm T AT 2 T Hed M & i F wdf G 3700 2 el g
F1 20 kW H=Tid &t 2 | fre F o 8 kW i wifd gerd ¢ ® qum e G
12 kW T w1 218 718 2 | 31999 (Wfishrd) S1q&qvr wfdeiet 55 MPa 2 | 319 AB
1 e BieT 37T S fuifia i |

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
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(© () 93 vHR i ok sAfeaine g wmn F= o § 2w 7% # | S
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firae <A’ 3idfte &9 & s=ifoa 2 | 7 90 TR F THIEE U8 9% P
ST TR A T G (6H) =56 S’ o |1 SIS & | U8 Fohl &l U i
() o AN = AT (FA157) C’ g of Sran it @ | fafore afdem =i &
TN 39 TR 2 o g =% S’ 1 of 9T ATl ae (Redeet) % 9 5 9ol |,
T 51 I o ST AT ST “C’ Tk IHGHHUT SHaT &, Sietfeh i ‘A’ e T 2 |
afe foredt off =5k WX afat <t <gFaw e 14 &, o @t =t Wit i e
feifed ifsg | afe g =1s o =1em ae-31mE0t 200 N-m &, @ S firw
‘A 1 o sAT Tad % fog sreawas oo s@-smant (el 2k

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



(i) ww 9r fafeiet gufia 59 o, qegadt % 90° W & 99T Y% &1 TATHT

SLPM-P-MCH

S 500 kg ® | 35 q0F reifiver dqe 7 @ | weradt St & ot gl
600 mm AT TH s o o9 1800 mm 2 | FATFET TSI qT shebl il ware
SFATT: 800 mm TUT 200 mm B | T shebl W UG Zoad M1 1 39 arie
ity Rufaar & arer feife Hifs | afe ss7 1T 150 rpm 2, 6 fFdas
ELGIECERIEIR T EIGE S

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.

(a)

(b)

(c)

@vs B
SECTION B

25 mm HITE aTet 1 hTalT SO Ther (E27eh) T &1 9ol | Ut ForaT ST 2 | o
JOT § Hhed 25 mm & 15 mm % a7 g =07 § 15 mm & 5 mm @&
BT & | 3 worm =T & T Siferenaw shera shior 350 ot fdia 9w ¥ e 250 2, a@t
2HT =t % foe Seel (@ew) F gHAan = i Fuifa fifse | 6 sl §
HTerzF ST UTish T i T Fifs |

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 & fova (IRme) F oo 30ara & 31 afesn weem #, 150 Amp & 91T
(F12) TT 5 mm/sec i IAT (A F BT SIS T IFILI-FIE F6eA 15 mm? @
T 2 | A T A T F T 10 J/mm3 S Y STavasar @ qum s
TRV 3&AT 0-75 &, At et qgran (Chifire=d) ot o ife |

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.

U Aemiarser fafmior 3ei § uens fafdte ses i i alia § 250, w8 & 100 3fk
S 200 off | 3 F o qEtEE 150 o1 | o A1 # ¢ 0-25 TgvER
(wpafm) Reortish o wem s o SRETdieht TgofieRT 1 ST A §C qE i
TUET I |

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)

us fufira Hieet Icared ared # uie ferT-3ren Saarel s fAafor 3 siar 2 | yew

F1 & foru srravaes gag = far

3dlq Jd1S 3dTg 3dlq 3Id1q
L2 1 2 3 4 5

(@) GED) (Hh) GES) GES)
A 5 5 — b 5
B 6 6 6 - 6
C 6 — 6 6 -
D 7 7 — - 7
E — 4 4 4 -

TF IATE F 1T FEt F 0F A HEwS ¢ | afS 9k g 15 Wehs ®, Al
<0 Tura-died an-arsH aTgT (Srae argd) % fore e woel it ot der i
ToET ST |

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 51
(Seconds) | (Seconds) | (Seconds) | (Seconds) | (Seconds)
A 5 5 - 5 5
B 6 6 — 6
0 6 - 6 6 —
D T T - - 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. 10

(e) Tou e fire aret vt < femmadt % fore, wor (@) fox worredt 1 S id ¢
g2 (3resH), fooz aftsgar qum sz afesar & a Ruiia A )
®%: 5750 mm AME: 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. 10

Hole: 57-50 mm Shaft: 5747 mm
57-52 mm 57-45 mm

SLPM-P-MCH 14



Q6. (@ (1)

(i)

SLPM-P-MCH

afe g i o1 e s i i i s Vp = 38 -
AT 3T A& (characteristic) V, = 3L, + 27 8, ST&l Vp @91 V,
dieed 8, [ 91 & 3R L, 31T% &ia1s mm ¥ ¢ | S 317 i =g 1 mm ¥
3 mm ¥ Feerd! &, a1 371k ot wifed | aitad 1 ToET Hifee |

afe wifeks Hia it 21feshaw 9RT &9ar 300 Amps 2, AT Te1 Tferwad 1T

aré futfa Hif

If the power source characteristic in a Metal Inert Arc welding
I

process is Vp = 38 — 50’ 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.

TS FI-femarst weif afsrar =1 Sw 3= e 3w (i) sEEs §
6 mm Tl I (cavity) ¥ Fe1§ & forg Fmferfiaa =1 swam =@ gy fomn
EIGIEE

(1) HR-IRA FFS, 31N

(II) HHRFARIS |

FIR-ITEA FNFEIS 1 FEfor SIUTd (wear ratio) 9 : 1 91 H SoHIE
1T 3 : 1 1A 8T 39 FIe 1 Fed & o srrawa fRdge wf feffia i |

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
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(b) () Ivd Fe 38T (Rier) # Forerq-Tramafaes Tefia Gfsham o1 37T %% 15 mm

SATE 4T 125 mm TTeXTs 61 Uah @iall (9% f$at = il Arawdehar & | 91 Yo
(3gfd) T 7T GRT FT GREAT 45 Amp T ST FRET T fee-eee
(Electrolyte) 15% NaCl &, ai 39 oz 1 fear = & fou savas awg i
T ST |

e =T GAISehRAT 2, Wig 1 T R 56 T1 FEI1G 1 99 7-8 gm/cmd
qrf |

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) R 75 frgreanq o wef o forg ue ferga-tramafaes wefiam fsra =6t swam

SLPM-P-MCH

o s 2 | Fwife 75 firsrenq o €A (% WRER) FRf S R

Mn Cu Ti

Ni Cr Fe Si

725 | 195 | 50 | 10 | 10 | 06 | 04
fferfiad stishs wifg -

cl S B B G G B
EE] 58-71 /3 8-90
shifaH 51-99 2/3/6 7-19
e 55-85 /3 7-86
faferspi 28-09 4 233
Bt 54-94 9/4/6/7 7-43
alar 63-57 1/2 8-96
EiECERE 47-9 3/4 451

Tdeh ol o oY farera =t =gaw daisteraT &1 S9aRT Fd 8¢ ST 1050 Amp

61 T Sk T ST &, Y warel gereR & et i |

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
725 19-5 50 1-0 1-0 06 04
Consider the following data :

Metal Gram atomic \falency. of Density

weight dissolution gm/cm?3
Nickel 58-71 2/3 890
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 47-9 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) Varfed i gemar ¥ 697 & A § 3w 89 aret i yr ¥ vare wfesar
(Flow Patterns) aﬁm | Tk mmm%maﬂ?—ﬁﬁ@ﬁw
H1ey ?
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 Fdd 3SR & @Y 9° Afd (XF) FI0T F IJTANT FAA Y, WEAH HTe T8I
FRiGe Sl wifess Tei i 3 Fefafaa sfwe qe
THUT T = 0-25 mm/rev
%A i = 250 m/min
%A I TEUs = 1-5 mm
BIet <l HIZTE T 3T = 0-30
FEATSR T 9l = 1100 N
&fast o 91T = 600 N

SLPM-P-MCH 17



T i

(i)  STYEY A U1 ATEI el
(ii) 3TIEIT et T TEHHT e
(iii) fT (XF) T3 o AT IH0T 1A
(iv) fT () T |1 THH= &
(v) ot hior

(vi) 3Taequr ¥ forar e

(vii) oot & feram a6l

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 = 1:5 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

(ii1) 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) Tk T o e HTAIHAT 2400 3HIS & | T 6 FAC Jedieh oI T AVTA T 6 2 |
famtar 500 sreram 3iferk AT # @liE W 5% T F IR FAT € | i 3T
AT T 32 Wi 31w & e wrft gt (3 A 16% @, dt it hifsie f
e TR FAT A 2 |

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 T 32 per order and
inventory cost is 16%, determine whether it is advisable to accept the
discount.

SLPM-P-MCH 18



(¢) U9l & anra-deieht Freforfiag aifes uera fpumu 2 -

RINGEES] gfgda ama 3 AT
JegeT araft 328 -
JoI& 99 284 -
FEHT U T 12:6 1,89,900
forawor Sufea 4-1 58,400
AT Y9 3ufead 1-1 66,700
o1 ¥ fifa feshi o 18,50,000

fferfiga Faifa fifsg :

() wwdIg (si-ga) fershi wmn
(i) s ¥ fetfa fosht amr oy
(iii) < afe areafare forshr
I 10% AW, 3K
1. s fuffa fash & 5% Frafg amw)

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

Cost Element Variable Cost | Fixed Cost
Direct material 32-8 -
Direct labour 284 -
Factory overheads 126 1,89,900
Distribution overheads 4-1 58,400
General administrative overheads 1-1 66,700
Budgeted sales - 18,50,000

Determine the following :
(i) Break even sales volume
(ii) Profit at the budgeted sales volume
(iii) Profit if the actual sales
I.  Drop by 10%, and
II. Increase by 5% from budgeted sales.
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Q8.

(a)

(b)

NC w1 o forg 3w i s areft fafie Feget Wil -4t € 2 T W &
T UE HiTd e s |

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

us DI fafamior g # e o1 3T BiaT & 9UT Ydsh die T HIR |19 ST € |
U& diee il dfdd MR 60 I 2 | gfdfed 5 diee % #9430 fa % feg e € | vee
5 femt st e (o) fie fearman 2

T 1 T2 AT 3 T4 T 5

& 870 . a o . .

MRAMY) | (RIMH) | (IRAMH) | (WRIWHE) | (IRIWH)
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 60-3 601 60-0 59-9

X (X-bar) = & fore fisor dimmd uftrfera fifse |

THAT AR 5 % fore feemiss Ay 0-577 211

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?ple 1 Sa.n'_lple 2 San?ple 3 Sarr.lple 4 San?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 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

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

The constant Ay for a sample size of 5 is 0-577.

SLPM-P-MCH

20

20



(c)

ue fAfded uesh ot a1t SeeT @ A1 R wisH (wifshm) wfsrar & ffifa farmar s aear
2 | @M F 9 5,00,000 THEAT H U 729 & | Fwior i SET Al & gona

ANTA SE TR E ;

A Joed LIEE]
AT RTd % 15,000 94,000
qftEd-rT ana/zes %5 495

(i) o2 T IeATE A 1 Gl fFBIIdt ali HI-a1 8 2 BEP & fore wickfas
1% |t s=13T |

(i) 7T TS A G AT THHH 2 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 94,000
Variable cost/unit Th T4-25

(i) Which is the most economical method of manufacturing the
component ? Draw the indicative graph also for BEP.

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