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Seat No.: ________                                                      Enrolment No._____________
  

GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGG.- I/II

nd
 SEMESTER–EXAMINATION –JUNE/JULY- 2012 

Subject code: 320010        Date: 19/06/2012        

Subject Name: Theory of Machine and Strength of Materials  

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 

  SECTION (A)  

  THEORY OF MACHINE  

Q.1    

 (a) Define the following terms. 

(i)Kinematic link  (ii) Lower pair (iii) Kinetics (iv) Closed pair. 
04 

 (b) Give the difference between Machine and Mechanism. 03 

 (c) Classify gears and explain any one in brief with suitable sketch. 07 

Q.2    

 (a) Draw the cam profile for the cam operating a knife edge follower 

from the following data. 

The follower rises with S.H.M. for 90˚ rotation of cam. 

The follower dwells at the highest position. for 60˚ rotation of cam. 

The follower falls with S.H.M. for 120˚ rotation of cam. 

The follower remains at the bottom for the remaining period. 

Lift of follower = 45 mm. 

Least radius of cam = 40 mm. 

The cam rotates at uniform speed of 360 rpm in clockwise direction. 

07 

 (b) Give the difference between flywheel and governor and list the 

functions of flywheel. 
07 

  OR  

 (b) The turning moment diagram for a multi cylinder engine is given as 

per below scale: 

Crank angle : 1mm = 2  ̊

Turning moment : 1mm =  4500 Nm 

The areas showing torque above and below the average torque line is 

as follow 300, 224, 230, 110, 230, 235 and 165 mm2 .Speed of 

engine is 240 revolutions per minute. Find the mass of flywheel. 

Radius of gyration of flywheel is 1m and also assume maximum 

fluctuation of speed as 2.8 %.   

07 

Q.3    

 (a) Crank of a slider crank mechanism is rotating in clockwise direction 

with 300 rpm. Length of crank and connecting rod is 100 mm and 

500 mm respectively. If a crank makes an angle of 45 ̊ from inner 

dead center than with the help of  “Kleins Construction” method find 

velocity and acceleration of the midpoint of connecting rod. 

04 

 (b) Write the laws for bellow listed terms. 

(i) Static friction (ii) Dry friction (iii) Fluid friction 
03 

  OR  

Q.3 (a) For a single plate clutch derive the formula for frictional torque and 

power transmission considering uniform wear and uniform pressure. 
04 
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 (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 

03 

  SECTION (B)  

  STRENGTH OF MATERIAL  

Q.4    

 (a) Define the following terms. 

(i) Poisson’s ratio (ii) Elasticity (iii) Lateral strain (iv) Stress 

      (v) Point of contra flexure (vi) Neutral axis (vii) Deflection  

07 

 (b) 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 

  OR  

Q. 4    

 (a) Draw and explain the “Stress Strain Curve“diagram. Also plot and 

define important points on it. 
07 

 (b) (i)  Explain the Shear Force and Bending Moment. 

(ii) Explain the Parallel Axis Theorem  
03 

04 

Q.5    

 (a) 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 

 (b) Draw the Shear Force and Bending Moment diagram for the beam 

shown in Fig 2.  
07 

  OR  

Q.5    

 (a) Find   IXX   and  IYY  for the diagram given in Fig 3. 07 

 (b) A simply supported beam of span 5 m is subjected to an U.D.L.  of 

30 KN /m for a length of 3 m from it’s right support. Point loads of 

40 KN and 50 KN are acting at 1.5 m and 4 m distance from its right 

support respectively. Draw S.F and B.M diagram. 

07 

Q.6    

 (a) Explain the bellow given terms. 

(i) Moment of Inertia  (ii) Section Modulus  

(ii) Radius of Gyration   

03 

 (b) A simply supported beam of span 4 m carries a uniform distributed 

load of 30 KN/m over entire span. Considering E = 2.1 x 105 N/mm2 

and  I = 2 x 107 mm4. Find maximum slope and deflection. 

04 

  OR  

Q.6    

 (a) A shaft with diameter of 60 mm rotates at a speed of 200 RPM. 

Calculate the power transmitted by the shaft, if  maximum 

permissible shear stress is 80 MPa. 

03 

 (b) Write the types of springs and explain any one by neat sketch. 04 

 

     SECTION (A)  

     THEORY OF MACHINE  

5|`Gv!5|`Gv!5|`Gv!5|`Gv! V GLR[ NXF"J[, 5NMGL jIFbIF VF5MP 
(i) SFIG[D[8LS ,L\S  (ii) ,MJZ 5[Z (iii) SFIG[8LS (iv) S,M:0 5[Z 

04 

 A DXLG VG[ lDS[GLhDGF TOFJTGL IFNL VF5MP 03 

 S ULIZG] JUL"SZ6 SZM VG[ SM. V[S IMuI VFS'TL NMZL ;DHFJMP 07 

5|`GvZ5|`GvZ5|`GvZ5|`GvZ V V[S GF.OV[h OM,MVZG[ VM5Z[8 SZTF\ S[D DF8[ GLR[GL lJUTM 5ZYL S[D 5|MOF., NMZMP 07 
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!P S[D OM,MVZ G[ 90 ̊  ;]WL S.H.M. UlTYL p\RS[ K[P 
ZP OM,MVZ S[DGF 60 ̊  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 = 45 mm 

&P S[DGL A[h l+HIF = 40 mm 

S[D XFO8 360 rpm UTLYL S,MS JF.h lNXFDF\ OZ[ K[P 
 A UJG"Z VG[ O,FI jCL, JrR[GM TOFJT VF5M VG[  O,FI jCL, G] SFI" ;DHFJMP 07 

  OR  

 A V[S D<8L ;L,Lg0Z DF8[GM 8GL"""\U DMD[g8 0FIFU|FD [ GLR[GF :S[,F\ VF5[, K[P 
S|[gS B]6M    1 mm  = 2° 
8GL\U DMD[g8    1 mm  = 4500 N-m 
V[S VFJT""G DF8[ 4 ;Z[ZFX 8MS""Z[BFGL 1F[+O/ GLR[ D]HA ,[JFDF\ VFJ[, K[P 
300, 224, 230, 110, 230, 235 VG[165 mm

2
. 

V[lgHGGL UTL 240 VF\8F 5|TL DLGL8 K[P O,FI jCL,GM DF; XM3MP O,FI jCL,GL Z[0LI; 
VMO UFIZ[XG 1m VG[ DSXLDD O,SrI]V[XG VMO :5L0 2.8 %  3FZMP 

07 

5|`Gv#5|`Gv#5|`Gv#5|`Gv#    

 V V[S :,F.0Z S|[\S DLS[GLhDDF\ S|[\S S,MS JF.h lNXFDF\ 300 rpm GL h05[ OZ[ K[P S|[\SGL 

,\AF. 100 mm VG[ SG[S8L\U ZM0GL ,\AF. 500 mm K[P HIFZ[ S|[\S IDC YL 
45 ̊\ GL l:YlT 5Z CMI tIFZ[ S,LG Sg:8|SXG D[Y0GM p5IMU SZL GLR[GL lJUTM XMWMP 
SG[S8L\U ZM0GF DwIlA\N]GM Z{BLS J[U TYF 5|J[U  

04 

 A GLR[ NXF""""J[, DF8[ GLIDM  ,BMP 
i. :8[8LS 3QF"6 
ii. 0=FI 3QF"6 
iii. O,].0 3QF"6 

03 

  OR  

5|`Gv#5|`Gv#5|`Gv#5|`Gv# V I]GLOD"" JLIZ Sg0LXG VG[ I]GLOD"" 5|[XZ Sg0LXG 3FZLG[ ;L\U, %,[8 S,R DF8[ 3QF"6 8MS""" 
TYF XlST ;\RFZ6G] ;]+ TFZJMP 

04 

 A O,[8 A[<8 0=F.J DF8[ ;g8=LOI]U, 8[gXGG]\ ;}+  TC = mv
2    TFZJMP HIF\   m=  5|lT  

DL8Z A[<8G]\ DF;  VG[  v = A[<8GL h05  DL8Z / ;[Sg0P 
03 

    

  SECTION (B)  

  STRENGTH OF MATERIAL  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$    

 V GLR[ NXF""""J[, 5NMGL jIFbIF VF5MP 
(i) 5M.hG U]6MTZ   (ii) l:YTL :YF5STF (iii) 5F`JLI JLSFZ   (iv) 5|TLaF/             
(v) 5|TLGDG lA\N] (vi) T8:Y V1F  (vii) lJR,G  

07 

 A Fig 1 DF\ NXF"J[, VFS'lT DF8[ ;/LIFGL ,\AF.DF\ YTM O[ZOFZ XMWMP ;/LIFGM jIF; 25 

mm K[P E = 2.10 × 105 N/mm2. 

07 

  OR  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ V “ :8=[; :8[=.G SJ" ” GL VFS'lT NMZL ;DHFJMP H[GF 5Z VUtIGF\ l\A\N]VM NXF"JL jIFbIFILT 
SZMP 

07 

 A (i) XLIZ OM;" VG[ A[g0L\U DMD[g8 ;DHFJMP 
(ii) 5[Z[,, V1FL; YLIZD ;DHFJMP 

03 

04 

5|`Gv55|`Gv55|`Gv55|`Gv5    

 V GLR[ VF5[, ;[SXG DF8[ ST"G 5|TLAw§ JLTZ6 VF,[B NMZMP 
(i) T ;[SXG   (ii) L ;[SXG  
(iii) 5M,M ,\ARMZ; (iv) JT]"/FSFZ 
(v) C ;[SXG   (vi) I ;[SXG  (vii) 5M,M JT]"/FSFZ 

07 

 A Fig 2 DF\ NXF"J[, ALD DF8[ XLIZ OM;" VG[ A[g0L\U DMD[g8 0FIFU|FD  NMZMP 07 

  OR  

5|`Gv55|`Gv55|`Gv55|`Gv5 V Fig. 3 DF\ VF5[, VFS'lT DF8[ Ixx  VG[ Iyy  XMWMP 07 
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 A V[S ;FNL ZLT[ 8[SJ[, ALDGM UFZM 5 m K[P T[GF 5Z 30 kN/m GM ;DlJTZLT EFZ 
HD6F 8[SYL 3 m GL ,\AF. DF8[ ,FU[ K[P  40 kN VG[ 50 kN GM lA\N] EFZ HD6F 
8[SFYL VG]|S|D[ 1.5 m VG[ 4 m GF V\TZ[ ,FU[ K[P lXIZ OM;" VG[ A[g0L\U DMD[g8 
0FIFU|FD NMZMP 

07 

5|`Gv&5|`Gv&5|`Gv&5|`Gv& V GLR[ NXF""""J[, 5NMG[  ;DHFJMP  
(i) H0tJ W|]6   (ii) ;[SXG VMO DM0I],;  (iii) Z[0LI; VMO UFIZ[XG 

03 

 A 4 m GF UFZF 5Z ;FNL ZLT[ 8[SJ[, V[S 5F80FGF  ;D|U UFZF 5Z  30 kN/m GM 
;DlJTZLT EFZ ,FU[ K[P E = 2.10 × 105 N/mm2. VG[ I = 2 × 107 mm4 ,. 
DCTD -F/ TYF lJR,G XM3MP 

04 

  OR  

5|`Gv&5|`Gv&5|`Gv&5|`Gv& V V[S XFO8GM jIF; 60 mm K[P T[ 200 rpm YL OZ[ K[P HM DCTD ST"G 5|TLA/ 80 

MPa CMI TM XFO8 §FZF 8=Fg;DL8 YTM 5FJZ XMWMP 
03 

 A  l:5|\UGF 5|SFZM ,BL SM.56 V[S VFS'lT NMZL ;DHFJMP 04 

 

******* 

 

 
 

 
 

 
 

 


