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Seat No.: ________                                                           Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER–II • EXAMINATION – SUMMER 2013 

Subject Code: 320010 Date: 24-06-2013        
Subject Name: Theory of Machine and Strength of Material 
Time: 10:30 am - 01:00 pm Total Marks: 70 
Instructions: 

1. Attempt any five questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  

 
Q.1 (a) Define the following terms. 

(i)Kinematic link (ii) Lower pair (iii) Kinetics (iv) Closed pair.  
(v) Machine (vi) Mechanism (vii) Inversion   

07 

 (b) Give the difference between flywheel and governor and list the   functions of 
Governor. 

07 

Q.2 (a) Classify gears train  and explain any one in brief with suitable sketch. 07
 (b) Draw the cam profile for the cam operating a knife edge follower  from the 

following data. 
      The follower rises with Uniform Velocity for 120˚ rotation of cam. 
      The follower dwells at the highest position for 60˚ rotation of  cam.  
      The follower falls with Uniform Velocity for 120˚ rotation  of cam. 
      The follower remains at the bottom for the remain in  period.     
      Lift of   follower = 50 mm. 
       Least radius of cam = 40 mm. 
The cam rotates at uniform speed of 360 rpm in Anti clockwise direction. 

07 

  OR  
 (b) Explain the term “fluctuation of Energy” and “fluctuation of speed” as applied 

to the flywheel. 
07 

Q.3 (a) Discuss briefly the various types of friction experienced by a body. 07
  OR 

Q.3 (a) Derive the equations  T1/T2= eµ θ  for belt drive with usual notation. 07 

Q.4 (a) Define the following terms.                                                                       
    (i)  Poisson’s ratio (ii) Elasticity (iii) Lateral strain (iv) Stress 
    (v) Torsion (vi) Hook’s Law (vii) Stiffness of Spring 

07 

 (b) A cantilever beam of span 4m is loaded by a point load of 9 KN at  free  
end  and  UDL  of  6KN/m  a  entire  span.  Determine slope and deflection 
at free end .Take Ixx=16000cm4, E=2x107 N/cm2   .  

07 

  OR 
Q. 4 (a) Find change in length of the bar shown in Fig 1. The diameter of bar    

is 25 mm. Take E = 2.10 x 105 N/mm2. 
07 

 (b) Draw the shear stress distribution diagram for bellow given sections    
(i)  T section (ii) L section (iii) Hollow rectangle section 
(iv) circular section (v) C section (vi) I section 
(vii) Hollow circular section 

07 

Q.5 (a) Find IXX and IYY for the diagram given in Fig 2 07 
 (b) A solid shaft made of steel having diameter of 50 mm and length 700 mm  

transmits 100 kW at 160 r.p.m. Calculate maximum shear stress produced 
and angle of twist in degree. Take C = 0.8 X 105 N/mm2. 

07 



2/3 

  OR 
Q.5 (a) Define following terms 

(i) Shear force (ii) Bending Moment (iii) Radius of Gyration  
07 

 (b) A shaft with diameter of 60 mm rotates at a speed of 300 RPM. 
Calculate the power transmitted by the shaft, if maximum 
permissible shear stress is 80 MPa. 

07 

Q.6 (a) Explain following terms with figure.
(i) Slope (ii) Deflection (iii) Section Modulus 

07 

            OR 
 (a) Write the types of springs and explain any Two by neat sketch 07
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જુરાતી 

5|`Gv! sVf GLR[ NXF"J[,F 5NMGL jIFbIF VF5MP 
s!f SFIG[D[8LS l,\S sZf ,MVZ 5[Z   s#f SF.G[8LS;     s$f S,Mh 5[Z 
s5f DXLG           s&f DLS[GLhD    s*f .GJ"hG

 

 sAf O|,FIjCL, TYF UJ"GZ JrR[GM TOFJT VF5M VG[ UJ"GZGF SFIM" H6FJMP 
5|`GvZ sVf U[IZ 8[=.G\] JUL"SZ6 SZM VG[ SM. V[S IMuI VFS'lT ;FY[ ;DHFJMP 
 sAf V[S GF.O V[h O,MVZG[ VM5Z[8 SZTF S[D DF8[ GLR[GL lJUTM 5ZYL S[D 5|MOF., 

NMZMP 
S[D O,MVZG[ !Z__ ;]WL VR/ J[UYL p\RS[ K[P 
O,MVZ S[DGF &__ H[8,F ZM8[XG NZdIFG pRSFV[,M ZC[ K[P 
O,MVZ VR/ J[UYL !Z__ H[8,F ZM8[XG NZdIFG GLR[ TZO HFI K[P 
O,MVZ AFSLGF ;DI NZdIFG GLR[GL l:YlTDF\ ZC[ K[P 
O,MVZGM :8=MS 5_ mm 
S[DGL A[h l+HIF $_ mm 
S[D XFO8 #&_ VFZP5LPV[DP UTLYL V[g8L S,MS JF.h lNXFDF\ OZ[ K[P 

 

 sAf O,FI jCL, DF8[ J5ZFTF O,SZI]V[XG VMO V[GÒ " VG[ O,SZI]V[X VMO :5L0 
;DHFJMP 

 

5|`Gv# sVf 5NFY" N=FZF VG]EJFTF H]NFvH]NF 5|SFZF 3QF"6GL RRF" 8\]SDF\ SZMP  
 sVf A[<8 0=F.J DF8[G\] ;]+ T1/T2= eµ θ TFZJM                                          

5|`Gv$ sVf GLR[GF 5NMGL jIFbIF VF5MP 
s!f 5M.hG U]6MTZ sZf l:YTL :YF5STF s#f 5F`JLI lJSFZ s$f 5|TLA/ s5f 
8MZhG sandf C]SGM lGID s*f :5|L\UGL :8LOG[;

 

 sAf S[\8L,LJZ ALDGM :YFG $ DL8ZGM K[P T[GF K[0[  ) KN GM V1FLIEFZ VG[ UDL & 
KN/m GM T[GL VFBL ,\AF. 5Z ,FU[ K[P T[GM :,M5 VG[ 0LO,[SXG XMWM 

Ixx=16000cm4, E=2x107 N/cm2   

 

5|`Gv$ sVf VFS'lT G\v! DF\ NXF"J[, ;/LIFGL ,\AF.DF\ YTM O[ZOFZ XMWMP ;/LIFGM jIF; Z5 

mm K[P E = 2.10 x 105 N/mm2
 

 sAf GLR[ VF5[,F ;[SXG DF8[ ST"G 5|lTAwW JLTZ6 VF,[B NMZM s!f 8L ;[SXG sZf V[, 
;[SXG s#f 5M,M ,\ARMZ; s$f JT]"/FSFZ s5f ;L ;[SXG sandf VF. ;[SXG s*f 
5M,M JT]"/FSFZ 

 

5|`Gv5 sVf VFS'lT G\vZ DF\ VF5[, VFSFZGM IXX VG[ IYY  XMWMP
 sAf V[S 5_ mm jIF;JF/F *__ mm ,F\AF :8L,GF ;M,L0 XFO8 !&_ RPM GL h05[ 

!__ KW 8=F\;DL8 SZ[ K[ DCTD ST"G 5|lTA/ VG[ DZM0 SM6 XMWMP C = 0.8 X 105 

N/mm2 
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5|`Gv5 sVf GLR[GF 5NM ;DHFJMP s!f X[IZ OM;" sZf A[g0L\U DMD[g8 s#f Z[0LI; VMO UFIZ[XG  

 sAf V[S XFO8GM jIF; (_ mm K[P T[ #__ RPM YL OZ[ K[P HM DCTD ST"G 5|lTA/ (_ 
MPa CMI TM XFO8 N=FZF 8=Fg;DL8Z YTM 5FJZ XMWMP 

 

5|`Gv& sVf GLR[GF 5NM VFS'lT ;FY [;DFHFJM[P s!f :,M5 sZf 0LO,[SXG s#f ;[SXG DM0I],;  
 sAf l:Y\UGF 5|SFZ ,BL SM. 56 A[ VFS'lT ;FY[ ;DHFJMP  
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