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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma  Sem-II  [Automobile]  examination June 2009 

 

Subject code: 320010 

Subject �ame: Theory of Machine & Strength of Materials 
Date: 29.06.09                      Time:  10:30am-1:00pm 

  Total Marks: 70 

Instructions: 
1. Answer theory of machine and Strength of material portion separately 

by dividing answerbook in two parts. 

2. Attempt all questions.  

3. Make suitable assumptions wherever necessary. 

4. Figures to the right indicate full marks. 

 

(A)Theory of machine portion 
 

Q.1 (a) List the difference between machine and mechanism. 02 

 (b) Derive an expression for centrifugal tension Tc = mv
2
 in flat belt 

drive. Where m=mass of belt per meter length, v=belt speed in m/s. 

05 

 (c) Determine the net driving tension in the belt from the following 

data. 

width of belt =180mm, thickness of belt=6mm, allowable stress in 

the belt=2.2 MPa, diameter of pulley =0.75m, Angle of contact of 

Belt=175º; co-efficient of friction for belt = 0.3.  

What initial tension in the belt will be required? 

07 

Q.2 (a) Draw cam profile for a cam operating a knife edge follower from the 

following data. 

1. The follower rises with S.H.M during 120º rotation of cam, 

2. The follower remains lifted during 90º rotation of cam, 

3. The follower falls with uniform velocity during 120º rotation 

of cam, 

4. The follower remains at the bottom for the rest of rotation, 

5. Stroke of follower = 42mm, 

6. Base radius of cam = 35mm, 

The follower is radial and the cam shaft rotates in anticlockwise 

direction. 

07 

 (b) In a single slider crank mechanism, crank is 250mm and connecting 

rod is 1000mm.The crank rotates at 600rpm in clockwise direction.  

Find the following when the crank is at 45º from IDC. 

(1) Velocity and acceleration of piston. 

(2) Velocity and acceleration of mid point of connecting rod  

Use relative velocity method. 

07 

  OR  

 (b) Solve the above problem using Klein’s construction. 07 

Q.3 (a) Give the difference between flywheel and governor. 03 

 (b) Explain turning moment diagram of four stroke cycle IC engine with 

sketch. 

04 

 (c) A mild steel bar, 40 mm X 60 mm in cross section is subjected to 

axial forces as shown in figure 1. if young’s modulus is 200X10
3
 

MPa then find deformation developed in length of the bar. 

07 

  OR  
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Q.3 (a) Use of turning moment diagram. 03 

 (b) Draw any two sketch of thrust bearing and give its types and uses. 04 

    

(B) Strength of Materials portion 

 (c) Stress induced in a hollow pipe is 100 MPa, when subjected to axial 

load of 125.60 kN. If internal diameter = 0.6Xouter diameter, then 

find thickness of pipe. 

07 

Q.4 (a) Define over hanging beam. 02 

 (b) Define radius of gyration. 02 

 (c) Draw the shear force and bending moment diagram for the beam 

shown in figure 2. Showing important values. 

10 

  OR  

Q. 4 (a) Write assumptions made in theory of bending. 04 

 (b) Define section of modulus. 02 

 (c) A beam, rectangular in section has depth 500 mm and MI=3.125 X 

10
9
 mm

4
, if it is simply supported and carrying full UDL of 200 

kN/m then the maximum bending stress is 128 MPa. Find its span 

(length). 
 
 

08 

Q.5 (a) Write assumptions made in theory of torsion. 03 

 (b) Define spring index and spring stiffness. 03 

 (c) The maximum shear stress induced in hollow circular shaft of 

200mm external diameter and 160mm internal diameter, is 60 MPa 

in torsion. Find the torque applied. 

08 

  OR  

Q.5 (a) Define flexural rigidity and deflection span ratio. 02 

 (b) 30 kN point load is acting at free end of 3 meter long cantilever 

beam, if beam rectangular section is 250mm X 300mm and 

material’s young modulus is 200X10
3
 MPa, then find maximum slop 

and deflection. 

06 

 (c) Find the moment of inertia of the section shown in figure 3. 06 
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;}RGF o  
!P AWFH 5|`GMGF HJFA VF5JF OZÒIFT KP[ 
ZP H~Z H6FI tIF\ IYF IMuI WFZ6FVM AF\WJLP 
#P HD6L AFH] NXF"J[,F VF\S0F 5|`GM GF 5]ZF U]6 NXF"J[ K[P 
$P 5|`GGL V\U|[Ò 5|T VFWFZE}T U6JLP 

 

5|`Go! sVf DXLG VG[ lDS[GLhDGF TOFJTGL IFNL VF5MP 02 

 sAf ;5F8 5ÎF 0=F.J DF8[ ;[g8=LOI]U, 8[gXG Tc = mv
2
 ;]+ ;FlAT SZM HIF\ m = A[<8GM 

DF; 5|lT DL8Z A[<8GL ,\AF. DF8[ VG[ v = A[<8 UlT DL8Zq;[Sg0P 
05 

 sSf GLR[GL lJUTM 5ZYL A[<8DF\ G[8 0=F.JL\U 8[gXG XMWMP  
A[<8GL 5CM/F. = 180 mm,  A[<8GL HF0F. = 6mm, V[,FJ[A, :8=[; = 2.2MPa, 

5],LGM jIF; =0.75m, A[<8GM SMg8[S8 V[\U, =175˙ A[<8GM 3QF"6F\S =0.30, A[<8DF\ 
H~ZL .lGlXI, 8[gXG XMWMP 

07 

5|`GoZ sVf V[S GF.OV[h OM,MVZG[ VM5Z[8 SZTF\ S[D DF8[ GLR[GL lJUTM 5ZYL S[D 5|MOF., NMZMP 
!P S[D OM,MVZ G[ 120 \ ;]WL S.H.M. UlTYL p\RS[ K[P 
ZP OM,MVZ S[DGF 90\ H[8,F ZM8[XG NZdIFG pRSFI[,M ZC[ K[P 
#P OM,MVZ I]lGOMD" J[,M;L8LYL S[DGF 120\ H[8,F ZM8[XG NZdIFG GLR[ TZO HFI K[P 
$P OM,MVZ AFSLGF ;DI NZdIFG GLR[GL l:YTLDF\ ZC[ K[P  
5P OM,MVZGM :8=MS = 42mm 

&P S[DGL A[h l+HIF = 35mm 

OM,MVZ Z[l0I, 5|SFZGM K[P VG[ S[D XFO8 V[lg8S,MS JF.h lNXFDF\ OZ[ K[P 

07 

 sAf V[S :,F.0Z S|[\S DLS[GLhDDF\ S|[\SGL ,\AF. 250mm VG[ SG[S8L\U ZM0GL ,\AF. 
1000mm K[P S|[\S S,MS JF.h lNXFDF\ 600 rpm GL h05[ OZ[ K[P HIFZ[ S|[\S IDC YL 
45 \ GL l:YlT 5Z CMI tIFZ[ GLR[GL lJUTM XMWMP 
!P l5:8GGM J[U TYF 5|J[UP  
ZP SG[S8L\U ZM0GF DwIlA\N]GM J[U TYF 5|J[U  
lZ,[8LJ D[Y0GM p5IMU SZM  

07 

  VYJFVYJFVYJFVYJF  

 sAf p5ZGM NFB,M S,Lg;GL ZRGFGM p5IMU SZL U6MP 07 

5|`Go# sVf UJG"Z VG[ O,FI jCL, JrR[GM TOFJT VF5M 03 

 sAf OMZ :8=MS ;FIS, VF.P;L V[gÒGM 8lG"\U DMD[g8 0FIFU|FD VFS'lT NMZL ;DHFJMP 04 

 sSf 5M,FNGF V[S ;l/IFGM S|M; ;[SXG 40mmX60mm VG[ T[GF 5Z VFS'lT G\P !DF\ 
NXF"jIF 5|DF6[GF V[1FLI, A/M ,FU[ K[ HM I\U DM0I],; 200X10

3 
MPa CMITM 

;l/IFGL ,\AF.DF\ YT]\ lJ~56 XMWMP 

07 

  VYJFVYJFVYJFVYJF  

5|`Go# sVf 8GL"\U DMD[g8 0FIFU|FDGF p5IMUM ,BMP 03 

 sAf Y|:8 A[ZL\UGF 5|SFZM TYF p5IMUM ,BM s Y|:8 A[ZL\UGL A[ VFS'lT NMZM f 04 

 sSf HIFZ[ V[S CM,M 5F.5 5Z 125.6 kN GM V[1FLI, ,M0 ,FU[ tIFZ[ T[DF\ pNŸEJTM :8=[; 
100MPa K[PHM VF\TZLS jIF; = 0.6 X AFCI jIF; CMI TM 5F.5GL HF0F. XMWMP 

07 

5|`Go$ sVf VMJZ C[\UL\U ALD ;DHFJMP 02 

 sAf Z[0LI; VMO UFIZ[XG ;DHFJMP 02 

 sSf VFS'lT G\v ZDF\ NXF"J[, ALD DF8[ XLIZ OM;" VG[ A[g0L\U DMD[g8 0FIFU|FD VUtIGL lS\DTM 
NXF"JL NMZMP 

10 

  VYJFVYJFVYJFVYJF  

5|`Go$ sVf A[g0L\U lYIZLGL WFZ6FVM ,BM 04 

 sAf ;[SXG VMO DM0I],; ;DHFJM 02 

 sSf ,\A RMZ; VF0K[NJF/F ALDGL p\0F. 500mm  VG[ MI =3.125X10
9 
mm 

4 K[ T[G[ 
;Ld5,L ;5M8["0 ZFBL T[GL ,\AF. 5Z 200 kN /m GM UDL ,UF0LV[ TM D[1FLDD A[g0L\U 
:8=[; 128 MPa YFI K[P ALDGM :5FG s,\AF.f XMWMP 

08 

5|`Go5    

 sVf 8MX"G lYIZLGL WFZ6FVM ,BM 03 

 sAf :5|\LU .g0[1F VG[  :5|\LU :8LOG[; ;DHFJM 03 



 4 

 sSf AFCI 0FIFDL8Z  200mm VG[ VF\TZLS 0FIFDL8Z 160mm GL CM,M ;SI"],Z XFO8 
p5Z 8MS" ,UF0TF\ 60MPa  GM D[1FLDD XLIZ :8=[; pNEJ[ K[P TM 8MS" XMWMP 

08 

  VYJF  

5|`Go5    

 sVf O,[1FZ, ZLÒ0L8L VG[ 0LO,[SXG :5FG Z[XLIM ;DHFJM 02 

 sAf 3m ,F\AF S[g8L,LJZ ALDDF\ O=L V[g0 5Z 30 kN GM 5M\.g8 ,M0 ,FU[ K[P HM ALDGM 
,\ARMZ; ;[SXG 250mm X 300mm CMI VG[ D8LZLI, GM I\U DM0I],; 200 X 

10 
3 
MPa CMITM D[1FLDD :,M5 VG[ 0LO,[SXG XMWMP 

06 

 sSf VFS'lT G\P # DF\ NXF"J[, VF0K[N DF8[ DMD[g8 VMO .G"lXIF XMWMP 06 
 

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


