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Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Winter Examination-2018

Subject Name: Design of Machine Elements
Subject Code: 2TEOSDME1 Branch: Diploma (Mechanical)
Semester: 5 Date: 28/11/2018 Time : 10:30 To 01:30 Marks : 70

Instructions:

(1) Use of Programmable calculator & any other electronic instrument is prohibited.

(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Attempt the following questions:

a) Indesign process, which step is followed after defining the problem?
a. Analysis  b. Synthesis c. Optimization  d. Evaluation
b) Which of the following ergonomic factors are encountered in engineering
applications?
a. Thermal radiations b. Lubrication failure c. Fatigue  d. Corrosion
c) Punching operation is an example of
a. Static load  b. Impact load c. Fluctuating load  d. None of the above
d) Which material cannot be used to manufacture shafts?
a. Plain carbon steels b. Castiron c. Botha.andb. d. None of the above
e) Stress induced on contact area between cotter and socket collar is
a. Tensile stress  b. Direct shear stress c¢. Crushing stress  d. None of the
above
f)  Which type of stress is induced in a screw thread?
a. Torsional shear stress b. Buckling load c. Bearing pressure d. All of the
above
g) Inpower screws, if friction angle @ is less than lead angle A, then the screw
undergoes
a. over hauling  b. self locking c. botha.andb. d. none of the above
h) Section modulus of a beam is always given by formula
a. I1d"3/32 b.bd"2/6 c.lly(max) d.lly
i)  Which among the following is a knuckle joint?
a. Tension link in bridge structure b. Foundation bolt
c. Both a. and b. d. None of the above
j)  Why are mechanical springs used?
a. To apply force b. To store energy
c. To measure force  d. All of the above

k) The ratio of d;/ t for thick cylinder is
(where d; = inner diameter, t = wall thickness)
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Q-2

Q-3

Q-4

(A)
(B)
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(B)

n)

a. greater than 20  b. lessthan 20  c.equal to 20  d. none of the above

Which stress is induced in cylinder wall due to side thrust of the piston? 01
a. Axial stress  b. Circumferential stress  c¢. Longitudinal stress  d. Bending

stress

Universal coupling isatype of 01
a. Flexible coupling b. Rigid coupling c.Botha.andb. d. None of the

above

According to Unwin’s formula, the relation between the diameter of rivet hole(d) 01
and the thickness of plate(t) is given by
a.d=t b.d=16+t c.d=2t d.d=6vt

Attempt any four questions from Q-2 to Q-8
Attempt all questions (14)
Define machine design, state the types of design and explain each in brief. 07
Define factor of safety. State the factors affecting it. 07
Attempt all questions (14)
Write the uses and types of riveted joints in detail. Name and draw figures for 07
types of failure of riveted joints.
State the function of leaf springs. Explain design procedure of leaf spring. 07
Attempt all questions (14)
A simple screw jack having square thread has 50 mm mean diameter and pitch of 07

(A)

(B)

(A)
(B)

(A)

(B)
(A)

(B)

12.4 mm. If the coefficient of friction between screw and nut is 0.13. Determine

the torque required on screw to lift the load of 25KN. Find the efficiency of the

screw assuming that the load rotates along with the screw.

A double riveted lap joint with chain riveting is used to join two plates of 10 mm 07
thickness. If the safe stresses forg’oint in tension, shear and crushing are 60

N/mm?, 50 n/mm? and 80 N/mm? respectively. Determine rivet diameter, pitch

and joint efficiency.

Attempt all questions (14)
Explain design procedure of shaft in detail. 07
Explain design procedure of Bell crank lever and Rocker arm lever. 07
Attempt all questions (14)
A solid shaft is subjected to bending moment of 3.46 kN.m and torque of 11.5 07

kN.m. The shaft material has ultimate tensile stress of 690 MPa and ultimate
shear stress of 5160MPa. Determine the required shaft diameter for the factor of

safety of 6.

Describe Lame’s theory in short for thick cylinder. 07
Attempt all questions (14)
A cylinder with 150 mm inside diameter and 15 mm plate thickness is subjected 07

to internal pressure of 5 N/mm?. Determine: 1) Hoop stress, 2) Longitudinal
stress, 3) Maximum shear stress in the cylinder.
Differentiate between journal bearing and antifriction bearing. 07

Attempt all questions (14)
A spherical shell having capacity of 4000 litres is subjected to internal pressure of 07
1.2 N/mm?. Determine the thickness of the shell. Permissible stress for shell

materials is 60 N/mm? and joint efficiency = 75%.

List VVarious Bearing Materials. Explain Important Properties of Bearing 07
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f)

9)

h)

)

K)

Materials.

sl
Attempt the following questions: (%)
Bosteset YBauHi, MU cAtvARA sl ULl 52Ul UdLEL WofURCUHT WA B? 01
a Aol b. RARU ¢ AWEHUED2Aot  d. 8BACY 2ot
Worollaulol AAFARHL ol Actimidll sl WILARs URHONA UHaA 5 UD 2 01
a. A (Be0l b, glddaet Rssadl c sdlol  d. ste
URIDL AR A 2le] GELEAL B? 01
a @R As b. s As ¢ duue Adl AS d. Gusctiedll 81 <@
wse olotlaal M2 58 AHIell Guot 531 astcAl o1ell? 01
a. W&ot stolol WL b. 512 el ¢. 6l a. wal b, d. GUsctuiell 8 @
512 U W32 SR A AuUS [QRcAlRML ALAl ¥ 53 B? 01
a. 2ol AU b.slaRse AR A c sl RU d. Guscuidll 81 <@
35 YsHL s2AL UsRall ARl YR i B2 01
a Qdad MR drtet b ots(ol As ¢ Aol YR d. GUReL oLl
UleR Al %) dill Adld @ Als Wedled & 52l olloll flad Al 2....8. 01
a. A cREAdL b. Acs AlSlaL ¢. oid a. wA b, d. GUsctmiell 8 o3
o{lioll Asot HSYAHU SHAL sAL YA GIRL AUUAML A B? 01
a. Td*3/32  b.bd"2/6 c. ly(max) d.ly
ol URAUH 52 oisA BSo2 B? 01
a. oflor Ml @Al 2otat Als b. $1Ged2lol tllc2
c. 6l a. A b. d. GUsctmiell 8 (@
P3@sct RUR 2 W auRlA B? 01
a GOl AD) sall Hi2 b, Qlad Aalecll M2 ¢ ¢lol Hual Hiz  d. GURell oLl
s Acllos2 MR di/t IEldR..... 01
Ul di = UicdRs Y, t= €laid ol sie)
a.20 5cll AR b. 20 5l WYl c. 20 oll GRAKR d. GUscridl 5 oi(d
RAs? [ cucdHl Qeotoll widgell £WRlal 5128 sl dRllal YRt sl A B? 01
a w@Ud deltad b URYHRL dellel ¢ AledlleySlotcd dRltel  d. Asslol dallet
YRadd srudol A el As Ysik B? 01
a. AGAGA s1ldl b, 5812 AL c. olol a. Wal b. d. GUscHiedl 51 oil@
ol(Aotoll Yo WofUR, RA2 B (d) oll UM ual WA2e{l ASLE (1) ARt Aol sl 01
Yo GIRL UM A B?
a.d=t b.d=16+T c.d=2t d.d=64t
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-2 &l Y-8 Yellui S8l AR Usllellolt G Aull.

Y-
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U-s

U-¢

(A)
(B)

(A)

(B)

(A)

(B)

(A)
(B)

(A)

(B)

(A)

(B)

(A)

(B)

oltll Ysllell Gelr vl (%)

Hallot Batgetal caltvaulRd 53, [$BL8etoll YsIA LU Wal ALl E35a UHAL. 07

3522 uly A%l cAvARA 5. Al WAR 5012l UR ol Rl 07

oltl Yslloll Gl cAwl. (1¥)

(3A2s ANe2atl GUAN A YsRA [Qoldalrk cdvll. RALs Ne2Hi Al [AlAu YslRell 07

SR olld Al Wl ElZlal AU A

Als lodle] sl uHsal. Any clg R Mol Bateat uldau cul. 07

oltl Yslloll Gl cAwl. (1¥)

AR Ysaloll U g BsHl 50 Hl AR U UA 124 {la{loll QA B. A 25 wA 07

ol2 R UnQle] JJQUs 0.13 8. 25KN ofl GURA GUSAL HI2 3§ UR wldeds 2lsa

AUlRd 5A. A goll statidl A ¥ B Asal 25 AUA 3RA B,

Ael RAZL s2A As soicd AA2s AU A2 10 mm siSell A LAza Alsall HR 07

AURAA 8. dQilel, QAR wal 5(Qlol HIZell UAHA B SO N/mm?, U0 N/mm? Aal ¢O

N/mm? aofsi 8. dl RA2all caud, QU ua Ao AGl{AR{ .

oltll Yslloll Glr vl (%)

geell (S8eet Ylsaal (Qotdalr uHsdAl. 07

Ad 305 Alar wA A5 A laRell Bastset lsal AnHestal. 07

oll Yslloll Gr cull. (1¥)

As Als W2 HIRZ Aoslol WAo2 3.¥5 kN.m Aal A5 kN.m 8, 2lseell Hallauct HI2 07

UEINE SUSH VU $¢O0 MPa Aa A N2 QR YU U1S MPa 8. dl se oll

U Fs2R g Al .

sl RAS MR gsHl Axatl Rgicle] aglet 531 07

oll Yslloll Gr cull. (1¥)

150 mm AUARS A U 15 mm WA2ell 2518 A RAS RS eolal 5 07

N/mm? ol AUidARs ectiQal A(Bot B. A Alellos? H2: 1) U B, 2) Ad(lSYSlotct R,

3) RAosHl HedH QAR R 2Kl

oolcd ARl UA W glsAot ARl A dAslald U 53, 07

oltll Yslloll Gelr vl (1%)

As BIscd A ofl &l ¥000 leR ofl B Vo] WidRs e6ll 1.2 N/mm? 8. Al Acc «ll 07

sle 2l A oll HAZlAA H2all URHIRAUA U 60 N/mm? Wl S\See ofl stlattcll

75% 9.

ARatetl HlAlactoll ate]l wotlcdl. ARoL HRIlaucoAl Hecayel opatetill Al 07
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