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MA309 RolNo. ¢ wsssnissasmnosain
Spl. 2020
COMPONENT DESIGN & ESTIMATION
fruifa a9= - m@] [mﬁm 3h : 70
Time allowed : Three Hours] [Maximum Marks : 70

P (i) ¥ A 8, 99T 8 forgl IR & I |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(i) ¥A% F94 & G} 97T &1 FHEAR TH G 5 Hifad |
Solve all parts of a question consecutively together.
(iii) NIF 59 F 79 G5 & IRE Fiford |
Start each question on fresh page.
(iv) g1 ITar A 37 g7 @1 Rl 4 e srgare & A= 8 |

Only English version is valid in case of difference in both the languages.

1. (1) SI3®rE ugf d gfoaes 1 518 2

(a) Kgf/lem? (b) kg/mm?
(c) kNcm/cm? (d) N/mm?
The unit of stress in SI system is
(a) Kgfem? (b) kg/mm?
(¢) kNem/cm? (d) N/mm?2
) s vide 9 ifgs fgwa & U@ & w8 a2
(a)  SCAREAT 1 ToTTeh (b)  FE HT IH
(c) Feream 1 1orieh (d) TEl AT
The ratio of linear stress to linear strain is called
(a) Modules of Elasticity (b) Modules of Rigidity
(¢) Bulk Modules (d) Poisson’s Ratio

(10f12) P.T.0.
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() Tt verd % #ifa sfer 1w S

@

(5)

(6)

)

(a) ScTEIdT HiHT (b) I AT

(c) @& dm (d) = a g

The resistance to fatigue of a material is measured by

(a) Elastic limit (b) Young’s modulus

(¢) Endurance limit (d) Ultimate tensile strength

syifer Wi 3 T e Turies f4=1 o1 S BT 8 :

(a) ScIrEa {1 SRS Ffdae (b) I WIS § S a4 G
(c) uea dmra HEHd ufdwet  (d) e €T 9 wHd fag
Factor of safety for fatigue loading is the ratio of

(a) Elastic limit and working stress

(b) Young’s Modulus and ultimate tensile strength

(¢) Endurance limit and working stress
(d) Elastic limit and Yield Point

i el <t SHaE 2

(a) ST S (b) afercia TEe
(c) T (d) g

Preferred numbers are arranged as

(a) in arithmetic series (b) in geometric series
(c) log arithmetically (d) randomly

T2 des Jig 1 dcs H A SO A 2

(@) 0.5 x Ice Uie (F93) (b) desUwR

() 2x3IeaR (d) 2 xdes U

In Butt welded joint, the size of weld is equal to

(a) 0.5 x throat of weld (b) Throat of weld

(c) 2 x throat of weld (d) 2 x throat of weld
FaT fpere e e &1 st i I 8

(a) o @A % forg (b) e g & fog
(c) ®haame & o (d) da ame % foe
The parallel fillet welded joint is designed for

(a) tensile strength (b) compressive strength

(c) bending strength (d) shear strength
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et e & M 16x2 afamg § arcsd 2

(a) T2 Tu= 16 fondi wg e 2 finfi 2

(b) TS I IS B B GG 32 7 ffi B |
(c) & 1 3ifera oarg 16 findi va fomr 2 finft 2 1
(d) & 1 we =T 16 findt va @ g wfa fedi 2 1

A bolt of M 16x2 size means that

(a) The pitch of thread is 16 mm and depth is 2 mm.

(b) The cross section area of thread is 32 square mm.

(c) The nominal diameter of bolt is 16 mm and pitch is 2 mm.

(d) The effective diameter of bolt is 16 mm and there are two threads per mm.

U 2 |

(a FRAwIE AR

(b) Tl TS % T WRH S e 2 |

(c) | TeHiuA STe 2q fovg fobarn T B 2
(d) T 35 % foru e wiilee 3 ST AT 2 |
A stud has —

(a) Both ends threaded.

(b) Threads provide in middle portion of length.

(¢) ahole drilled through for inserting locking pin.
(d) a plane slotted head provided for screw driver.

(10) S freft 72 i TR F F1Y HF1 @12 1 diee § fohd Fohr 1 Sidad Iq= ar e ?

() M (b) &

(c) @dt=A d) @E

What type of stress induced in bolt when the nut is tightened with washer ?
(a) Shear (b) Bending

(c) Compressive (d) Tension

(11) et g Frer & qrwur &g s fapan siran @ -

(a) T 1efig e R (b) Tk srafim dteT U
() faTETEadeI R (d) @3H e e AiEl YR
A cotter joint is used to transmit

(a) Axial tensile load only

(b) Axial compressive load only

(c) Axial tensile and compressive loads.

(d) Combined axial and twisting loads.
P.T.O.
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(13)

(14)

(15)

(4 0f 12) 1083
ST TG T TR =1 B 2
(a) eTISRI 3IIE HIE (b) FAHATHR FITET HIE
(c) TOTHR I H1E (d) <rdgiia ST I
A cotter has usually
(a) Square Cross Section (b) Rectangular Cross Section
(¢) Circular Cross Section (d) An Elliptical Cross Section

e 7 WiTg 1 Bite g (W) T wher it e i sl e SR g
2:

(a) IR (b) IAFATHR

(c) TSR (d) IBHETHR

The shape of forged fork and single eye ends of a knuckle joint are
(a) Circular (b) Rectangular

(c) Square (d) Octagonal

ot g T 3R T A ATl 2 FhE R # e B R 7
(a) A= (b) wdeA

(c) wehd (d) w3

Which type of load acts on ‘turn buckle’ when it used in airplane ?
(a) Tensile (b) Compression

(¢) Bending (d) Twisting

At S Ieiieieh <Y YEN3AI % i T HIT T AH BT 8

(a) 45° (b) 90°

(c) 120° d 180°

The angle between the arms of Bell Crank lever is

(a) 45° (b) 90°

() 120° (d) 180°

(16) Ieire | Jeiter (11 T 3T BIa1 2 :

(a) S STRITH @ ISR AW (b)  Fifeh T o AT
(c) W ¥ & ATATE YT (d) ITTETE XS @ W Y1

In levers, the leverage is the ratio of

(a) Effort applied and load lifted

(b) Mechanical advantage and velocity ratio
(¢) Load arm to effort arm

(d) Effort arm to the load arm
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- (17) fadfa wer & Iedies d

(a) STTCTE 9 WR 3 HET AT Bl 8 |
(b) R d TTATH % WA Jera gl 2 |
(c) 3T d IATE & Hed W a1 2 |
(d) T HETE

In second type of levers,

(a) effort is in between the fulcrum and load.
(b) fulcrum is in between the load and effort.
(c) load is in between the fulcrum and effort.
(d) none of the above

(18) Frer & & Y w1 uor fare famfin 2 7

(a) e fef (b) Uewe fsafin
(c) 43 feafa (d) e femfan
Which of the following is antifriction bearing ?

(a) Journal bearing (b) Pedastal bearing
(¢) Needle bearing (d) Collar bearing

(19) aﬁaﬁaﬁmﬁ,m%m%wa,?ﬁwﬁaﬁnaﬁﬂ%%

(a) g feaft (b) ¥eq feafon
(c) = faafi (d) wrex feafin

When the length of journal is equal to the diameter of journal then the bearing is
known as

(a) short bearing (b) long bearing

(c) square bearing (d) medium bearing

(20) I 1 a8 Wi i1 ferafien o weeh | 3TAT ], HEATAl 8

(a) TR (b) A

(c) (d) «mER

The section (Part) of the shaft, which is in contact with bearing, is known as
(a) Roller (b) Journal

(¢) Cage (d) Liner

P.T.O.
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(22)

(23)

(24)

(6 of 12) 1083
aifat (Ffrat) s o e gt 2
(a) FGFE@ (b) 3= HIEA TG
(c) ol A (d) Teatare
Keys are generally made of
(a) Mild steel (b) High carbon steel
(c) Castiron (d) Wrought iron
Gt <61 <reré 1 FrET: W g @

(a) (b)

Sl ool
oo ove

() (d)
&t d = e 1 =4 @
The usual proportion for the width of key is

(a) (b)

&l ool
e ovle

(c)
Where d = diameter of shaft

(d)

s @ N st s A d ifires w0 & wRe ) die # fre Bt & 7

(a) @z (b) Tasfi

(¢) e d) uF

Which of the following key fit partly in the hub and partly in the seat of the shaft ?
(a) Saddle (b) Tangent

(¢) Round (d) Sunk

frr 8 @ i whiee ed T @ e S Al d S AR 7

(a) A= (b) §disd

(c) A (d)

What is the main stress acting on the bolts of a coupling ?
(@) Tensile (b) Compressive
(c) Bending (d) Shear
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€25) uﬁﬁ?ﬁwmaﬁmmmM’wiﬁm@Tﬁeﬁww

et g |
@) %[M—JM2+T2) () %(Mﬂ/mh'rz)
(©) IE(M+1/M2 42} (d) %(Mﬂ/w;2 —Tz)

When a shaft is subjected to a bending moment ‘M’ and a twisting moment ‘T" then
the equivalent bending moment is equal to

@ L) o M)

(c) -;—(M-F‘\/Mz—'rz] (d) %[M_m)

(26) e i A 1 g1 AR (ST g+ Stfrpea 3 e e R ST 7

(a) 3 st T

(b) e U I

(c) Hﬂ?ﬁ §HA 3“‘515'7 w LIS

(d) s e, e St s SR () I ST

Which of the following loading is considered for design of an axles ?
(a) Bending moment only

(b) Twisting moment only

(c) Combined bending moment & torsion

(d) Combined effect of bending moment, twisting moment & axial thrust

27) A e T R R 7

(a) T A G (b) Tewi @
() o H0 WA (@) el w1Ed
Which one is the fixed cost ?

(a) Expenseson machines maintenance.

(b) Expenseson lubricants.

(c) Interest amount on bank loan.

(d) Expenses on electricity.

P.T.O.
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(28) HHGE T § wqed famg e wei¥id glaT 8 7

(29)

(a) o o, Tarsht Tora & s 2 |

(b) e @, R TR A FA R |

() T AT, fersht Trorea & ST R |

(d) TR e, whafda amma & st ? |

In Break Even Chart, when break even point appears ?
(a) Total cost is more than sales revenue.

(b) Total cost is less than sales revenue.

(c) Total cost is equal to sales revenue.
(d) Fixed cost is equal to variable cost.

Huge oA H o | 8 afiiferd 2t 2

(a) RRaTawEfEfitem (b)) RrEE E aiEdE @
(c) ultada wva va fashl o (d) o v, wiafda @ma we ey
In Break Even analysis, total cost consists of

(a) Fixed cost and sales revenue

(b) Fixed cost and variable cost

(¢) Variable cost and sales revenue.
(d) Fixed cost, variable cost and profit

(30) =g 3eim F fore wh wre fr & ¥ 6,000 witadHa @mTa % 20 wid Sarg w fasht

e T 40 wfa 3care B, @ Wit wre wuge IeareA i AE A |
(a) 300 (b) 450
(c) 100 (d) 1000

For a small scale industry, the fixed cost is ¥ 6,000 per month, the variable cost per

product is ¥ 20 and sales price is T 40 per piece, the break even production per
month will be —

(a) 300 (b) 450
(c) 100 (d) 1000 (1x30)
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a1 9 Y et ¥ fere g o i ufenfva Hife |
Define factor of safety for ductile and brittle materials.

Areel % T FHaTE § 3T R AR 7
What do you understand by initial tightening of bolts ?

(iii) et =1 anffestor Hif |

Classify the bearings
(iv) S H Iera @ aret fafiva rfaee fofan |
Write down the different stresses induced in shafts
(v) GHged faveryur & A Sasy |
Write down advantages of Break-Even analysis. (2x5)
o1 1 3t oy HifC :
State the different between these :
(i) Foll od T
Key and Spline
(i) IR T AP
Estimating and Costing
(ii) eIE T I T
Direct and Indirect expenses
(iv) SuH TE g THR F Jelerh
First and third type of lever (2%:x4)
(i) Hide ud e 215d et 1S sifirereas faft =t afas aasmsT |
Describe the design procedure of socket and spigot type cotter joint with
sketches.
(i) wferaet debegor 1 FEY | FHAET |
Describe *Stress concentration’ in brief. (743)
() 3@ Bett oA h sifrereaa faf =t afam awsmsT |
Explain the design procedure of rigid flange coupling with sketches.
(ii) firg ifer fop aiepr el wdied @ Uy 3 g w9 8 @nd 2 |

Prove that a ‘square key’ is equally strong in shear and compression. (743)

P.T.O.
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6. (i) UH75hmfi=Edia 12.5%%6&@3@@@2%@@3@@@@@
AT freie e g e T R | Sifds vr Y s ¥ foe des 6 e wid
$ifvr, afE 3739 a7 1@ HTEqu yfaee FE9: 70 MPa Ud 56 MPa @ |

A plate 75 mm wide and 12.5 mm thick is joined with another plate by a single
transverse and double parallel filled weld. Find the length of weld when joint is
subjected to static loading, if the permissible stresses in tension and shear are 70
MPa and 56 MPa respectively.

(i) T % HGFE! qUT ANTG b HZhi ¥ Ty Ye¥d HH &q U sl 99 9415C |
Draw a block diagram to illustrate the relation between the ‘Elements of cost’ and
‘Component of cost’. (6+4)

7. () U 4.5 diet ol wmwR 200 956 9 fire i = @ 75 fhetiare wifd @ a9 S

? 1 afe wwe & =@ Y 20 T o A 1° 61 Al AfwaR 31gEd 8 9T AR
IR A Jidsel 49 MPa & df Y9 1 o4@ 19 HiC | G 1 9H 84 GPa
it |

A 4.5 m long shaft transmits 75 kW at 200 rpm. The allowable shear stress of
shaft is 49 MPa and the maximum allowable twist is 1 degree in length of 20
times the diameter of shaft. Determine the shaft diameter.

(Take G = 84 GPa)
(i) Terafin o fere wepes verd & ara-fig ored @ @ ¢

What are the desirable properties of Bearing materials ? (6+4)

8. (i) U pe ofter foa ot 800 N o1 R 35 WTHe g & | Hiet gt W & @1 &, d 1a

hifs |

In a foot lever point of application of 800 N load, is 1 m from the centre of shaft, find

(a) TR =1 IH

(b) e SEt & AFAHR Ti=se arell Yol Sl AR & &3 4 60 mm H gl |
et s e sy ) e JEe) e @ A T A e i s St
73 MPa Ud 334 S Sfdset 70 MPa & |

(a) Diameter of shaft

(b) Dimensions of rectangular section arm of foot lever at 60 mm from the
centre of shaft, assuming width of arm is 3 times its thickness. Take
allowable bending stress is 73 MPa and allowable shear stress is 70 MPa.

(i) WHTE T & JER Yuer gfedi & fafdy =1 afas gusmsu |
Describe the designation of screw threads as per Indian standards with sketch. (6+4)



MA309 (11 of 12) 1083
9.y qr dftw foaoh fafu -

Write short notes on these :
() wHE ame diee
Bolt of Uniform strength
(i) STt el
Preferred Numbers
(iii) 3TTher & S
Functions of Estimating
(iv) =t srfireregn St qmm= wfswan |
General procedure of machine design. (2%:x4)
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