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Seat No.: ________                                                     Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGINEERING - SEMESTER–V • EXAMINATION – WINTER • 2014 

Subject Code: 352002 Date: 28-11-2014        

Subject Name: Machine Design 

Time: 10:30 am - 01:00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  

4. English version is considered to be Authentic. 

 

Q.1 (a) Define Factor of Safety. State any five factors affecting the Factor of Safety. 07 

 (b) State the application of Preferred Number and Standardize 6 speed of 40 mm 

diameter shaft between 250 RPM to 1400 RPM. 

 

07 

  

 

 

 

 

 

  
Q.2 (a) Give the force analysis for square threaded Power screw when load is being 

lifted.               

07 

 (b) Write down equations of any five failures of a Knuckle joint, showing the 

resisting area by sketch of each. 

07 

  OR  

 (b) A Cotter joint is to resist an axial load of 50 kN. The allowable stresses of joint 

materials are; [бt]=72 N/mm2, [τ]= 50 N/mm2, [бcr]=160 N/mm2, [бb]= 150  

N/mm2 . Find (1) Diameter of rod (2) Diameter of enlarged end of spigot (3) 

Width, thickness and length of cotter. 

 

07 

    
Q.3 (a) Define Mechanical Advantage in case of Lever and Explain types of lever with 

the help of neat sketch of each type. 

07 

 (b) With the help of neat sketches, state and explain the equations of possible 

failures in a riveted joint. 

07 

  OR  

Q.3 (a) A rocker arm has two arms 150 mm and 200 mm in length. The included angle 

between the arms is 150˚.It exerts a maximum load of 3 kN on 150 mm arm. If 

the allowable stresses are; [бt]=65 N/mm2, [τ]= 40 N/mm2,[бb]= 80  N/mm2 and 

[Pb]= 10  N/mm2 . Find (1) Diameter and length of fulcrum pin, if L/dp = 1.25 

(2) cross section of the rocker arm at 80 mm distance from fulcrum, if b/t = 3. 

07 

 (b) A double riveted double cover butt joint is used to connect two plates of 12 

mm thick. A pitch of the rivet is 60 mm. [бt]=70 MPa, [τ]= 55 MPa, [бcr]=100 

MPa. Find diameter of rivet and strength  of riveted joint.  

  

07 

    
Q.4 (a) A semi elliptical leaf spring has 12 leaves, in which first two are full length 

leaves and the remaining are graduated leaves. The span of the spring is 1200 

mm and leaves are held together by a central band clip 70 mm wide. Maximum 

load on the spring is 6 kN. Find maximum deflection of spring when b = 4t, 

[бbF]= 300 MPa and E = 2.15 x 105 MPa.    

07 

 (b) Draw the neat sketch of semi elliptical leaf spring showing its various 

parameters and give the name of material used in leaf spring.  

07 

  OR  

Q. 4 (a) Explain design of closed coil compression helical spring. 07 

 (b) The maximum internal pressure of 8 N/mm2 exerts in a cylindrical pressure 07 
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vessel having 200 mm external diameter and 12 mm plate thickness. Find hoop 

Stress and longitudinal stress if joint efficiency is 80%.    

 

    
Q.5 (a) Explain types of Rolling contact bearing with figure. 07 

 (b) Explain eccentric loading and state at least five machine members subjected to 

eccentric loading. 

07 

  OR  

Q.5 (a) Explain the basic dynamic capacity of a radial ball bearing for getting 10,000 

hours rating life. The bearing is running at 500 RPM under 3.5 kN radial load. 

07 

 (b) Design shaft and rectangular key for 15 kW, 900 RPM motor, Take [бc]=150 

N/mm2, [τ]= 50 N/mm2. 

07 

 

************ 

ગજુરાતી 
 

પ્રશ્ન. ૧ અ O[S8Z VMO ;[O8L V[8,[ X] \m O[S8Z VMO ;[O8L G[ V;Z SZTF SM. 56 5F\R 5lZA/M 

H6FJMP 
૦૭ 

 બ l5|O0" G\AZGF p5IMUM H6FJM VG[ $_ DLDL jIF;GL V[S XFO8 DF8[ Z5_ VFZ5LV[D YL 

!$__ VFZ5LV[D JrR[GL :8Fg00" & UlT XMWMP 
૦૭ 

    
પ્રશ્ન. ૨ અ EFZ p\RSJFGM CMI T[JL Â:YlT DF8[ RMZ; VF\8FGF 5FJZ :S|]G]\ A/ lJ`,[Ø6 VF5MP ૦૭ 

 બ GS, ;F\WF DF8[ SM. 56 5F\R O[.<IM;" DF8[GF ;DLSZ6M ,BMP NZ[S DF8[ T[GM :8=[; ;CG 

SZT]\ Ù[+O/ ATFJTF :S[R NMZMP 
૦૭ 

  અથવા  

 બ V[S SM8Z ;F\WM 5_ lSPgI]PGM VÙLI EFZ ;CG SZ[ K[P ;F\WFDF\ J5ZFI[,L WFT]VMGL 

;,FDT :8=[;L; VF 5|DF6[ K[P 8[g;F.,DF\ *Z gI]qJU"DLDL4 XLIZDF\ 5_ gI]qJU"DLDL 4 

S|XL\UDF\ !_ gI]qJU"DLDL VG[ A[g0L\UDF\ !5_ gI]qJU"DLDL K[P VF SM8ZGF ZM0GM jIF;4 

:5LUM8GF lJ:TZLT K[0FGM jIF; VG[ SM8ZGL 5CM/F.4 HF0F. TYF ,\AF. XMWMP 

 

૦૭ 

    
પ્રશ્ન. ૩ અ l,JZGF lS:;FDF\ IF\l+S OFINM H6FJMP VG[ NZ[S 5|SFZGF l,JZ :JrK VFS°lTGL DNNYL 

J6"JMP 
૦૭ 

 બ :JrK VFS°lTGL DNNYL lZJ[8[0 ;F\WFDF\ XSI AGTF O[.<IM;"GF ;DLSZ6M J6"JMP ૦૭ 

  અથવા  

પ્રશ્ન. ૩ અ V[S ZMSZ VFD"GL A[ E}HFVMGL ,\AF. !5_DLDL VG[ Z__DLDL K[PVG[ T[DGL JrR[GM 

B}6M !5_‡ K[P ZMSZ VFD" T[GF !5_DLDLGF K[0[ # lSPgI]PGM DC¿D EFZ 5[NF SZ[ K[P HM 

;,FDT :8=[;L;GF D}<IM  8[g;F.,DF\ &5 gI]qJU"DLDL4 XLIZDF\ $_ gI]qJU"DLDL 4 A[ZL\UDF\ 

!_ gI]qJU"DLDL VG[ A[g0L\UDF\ (_ gI]qJU"DLDL CMI TM XMWMvs!f O<S|D 5LGGM jIF; 

TYF ,\AF. sHM ,\AF. VG[ jIF;GM U]6M¿Z !PZ5 CMIfsZf O<S|D 5LGYL (_ DLDL N}Z 

ZMSZ VFD"GM VF0K[N sHM 5CM/F. VG[ HF0F.GM U]6M¿Z # CMIf 

૦૭ 

 બ V[S 0A, lZJ[8[0 0A, SJZGM AÎ ;F\WM !Z DLDLGL A[ %,[8MG[ HM0JF DF8[ p5IMUDF\ 

,[JFDF\ VFJ[ K[P HIF\ lZJ[8 JrR[GL 5LR &_ DLDL K[P HM ;,FDT :8=[;L;GF D}<IM 

8[g;F.,DF\ *_ D[P5F4 XLIZDF\ 55 D[P5F4 VG[ S|XL\UDF\ !__ D[P5F CMI TM lZJ[8GM jIF; 

VG[ VF ;F\WFGL DHA}TF. XMWMP 

૦૭ 

    
પ્રશ્ન. ૪ અ V[S ;[DL .l,%8LS, ,LO :5|L\UDF\ !Z 5ÎLVM K[P H[DF\ 5C[,L A[ D]bI K[ T[DH AFSLGL 

U|[HI]V[8[0 5ÎLVM K[P :5|L\UGM :5FG !Z__ DLDL K[ VG[ 5ÎLVM V[SALHF ;FY[ *_ DLDL 

૦૭ 
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5CM/F ;[g8=, A[g0YL A\WFI[,L K[PHF[ :5|L\U p5ZGM DC¿D EFZ & lSPgI]PGM CMI4 ;,FDT 

8[g;F., :8=[;G]\ D}<I #__ D[P5F VG[ I\+ DF5F\S ZP!5 2 !_
 Í
 CMI TM :5|L\UG]\ DC¿D 

lJR,G XMWMP 
 બ ;[DL .l,%8LS, ,LO :5|L\UGF V,U V,U 5[ZFDL8;" NXF"JTL :JrK VFS°lT NMZM VG[ ,LO 

:5|L\UDF\ J5ZFTF D8LZLI<; H6FJMP 
૦૭ 

  અથવા  

પ્રશ્ન. ૪ અ S,Mh0 SM., SMd5|[XG C[l,S, :5|L\UGL l0hF.G J6"JMP ૦૭ 

 બ Z__ DLDL ACFZGM jIF; VG[ !Z DLDLGL %,[8 HF0F. WZFTF V[S UM/FSFZ 5|[XZ 

J[;,DF\ V\NZG]\ DC¿D NAF6( gI]qJU"DLDL K[P HM ;F\WFGL SFI"NÙTF (_@ CMI TMC]5 

:8=[; VG[ ,MgÒ8I]0LG, :8=[;GF D}<IM XMWMP 

૦૭ 

    
પ્રશ્ન. ૫ અ ZM,L\U SMg8[S8 A[ZL\UGF AWF H 5|SFZM VFS°lTGL DNNYL ;DHFJMP ૦૭ 

 બ V[;[g8=LS ,M0L\U ;DHFJM VG[ V[;[g8=LS ,M0L\U ,FUT]\ CMI T[JF VMKFDF\ VMKF 5F\R 

DXLGGF EFUM J6"JMP 
૦૭ 

  અથવા  

પ્રશ્ન. ૫ અ Z[0LI, AM, A[ZL\UGL !_4___ S,FSGL Z[8L\U ,F.O D[/JJF DF8[GL A[hLS 0FIG[lDS 

S[5[;L8L XMWMP VF A[ZL\U 5__ VFZ5LV[D DF8[ #P5 lSPgI]PGF Z[0LI, EFZGL Â:YlTDF\ 

J5ZFI K[P 

૦૭ 

 બ !5 lSPJM8 VG[ )__ VFZ5LV[DGL V[S DM8Z DF8[ XFO8 VG[ ,\ARMZ; RFJLGL l0hF.G 

SZMP T[DF\ H~ZL ;,FDT :8=[;L;GF D}<IM S|XL\UDF\ !5_ gI]qJU"DLDL VG[ XLIZDF\ 5_ 

gI]qJU"DLDL K[P 

૦૭ 
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