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Seat No.: ________                                                     Enrolment No.______________  

 

GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGINEERING – SEMESTER – V-EXAMINATION – WINTER 2015 

 

Subject Code:341904 Date:   09/12/2015 

Subject Name: THEORY OF MACHINE 

Time: 02:30 PM TO 05:00 PM Total Marks: 70 
 

Instructions: 
1. Attempt allquestions.  

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 Inversion of Mechanism. List the inversion of single slider 

crack mechanism and explain any one of them with neat Sketch. 
07 

 (b) Classify the Governor. Explain the Hartnell governor with neat 

sketch. 
07 

Q.2    
 (a) In a reciprocating steam engine the stroke length is 350mm 

andlength of connecting rod is 650mm.the crank rotates in the 

clockwisedirection with 310 rpm.when the crank position is at 200° 

fromIDC.find the following by using Klein’s 

constructionMethod.(i)velocity of piston (ii)acceleration of piston. 

07 

 (b) ABCD is a four bar chain where link AD is fixed.The lengths of 

thelinks are, AB=60mm,BC=170mm,CD=110 mm and DA=150 

mmlink AB rotates with the uniform speed of 120 rpm in 

clockwisedirection.Determine the following when the 

angleBAD=55˚.(i)Angular velocity of link BC (ii)velocity of point 

Qlying on the link CB extended by 35mm from B. 

(CQ=CB+35mm). 

07 

  OR  
 (b) Explain completely constrained motion and successfully 

constrainedmotion with suitable examples 
07 

Q.3    
 (a) Prove that if a body is in dynamic balance, it will be in static 

balance, butthe reverse is not true. 
07 

 (b) Four masses 10Kg, 12Kg, 15Kg and 20kg are revolving about an 

axis insame plane at radii of 10cm, 15cm, 12cm and 09cm 

respectively. Theangular position of masses 12Kg, 15Kg and 20kg 

are 45°, 120°, 225° fromthe position of 10Kg mass. Determine the 

magnitude and direction of thebalance mass at a radius of 11 cm for 

complete dynamic balancing. 

07 

  OR  
Q.3 (a) Explain law of gearing with neat sketch 07 

 (b) Two shaft 1m a part are connected by v-belt drive to transmit 75 kw 

at 950 rpm from a driver pulley of 300mm effective diameter. The 

driver pulley rotates at 400 rpm. The angle of groove 40° and the 

coefficient between the belt and pulley is 0.30. area of the belt 

section is 400mm2and the permissible stress is 1.5 N/mm2. Density 

of belt material is 1000 kg/m3. Calculate the number of v-belts 

required and the length of the belt 

07 
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Q.4 
   

 (a) Draw the cam Profile to reciprocate the knife edge follower from the 

following details. 

1) Out stroke of follower is with uniform acceleration and 

retardation for 120° rotation of cam. Lift of follower = 45mm 

2) Follower remains in the lifted portion for next 30° rotation ofcam. 

3) Follower descends with S.M.H. for 120° of cam rotation. 

4) For remaining period of cam rotation, the follower remains 

in original position. 

5) Radius of cam is 35mm and rotation of cam is anticlockwise 

Direction 

07 

 (b) What is cam? Sketch and explain any five types of cam followers.  07 
  OR  

Q. 4 (a) Explain the principle, working and use of rope brake dynamometer 

with asketch. Derive the expression for brake power. 
07 

 (b) A band and block brake having 12 blocks, each subtending an angle 

of 16° at the centre, is applied to rotating drum of 0.9 m diameter. 

The two ends ofband are attached to pins an opposite sides of the 

brake lever at distance of 30 mm and 110 mm from the fulcrum. 

Determine the least force required tobe applied at the end of a lever 

1.2 m long for the brake to absorb 50 kw at300 rpm. Assume 

μ=0.25. 

07 

Q.5    
 (a) Derive the equations T1/T2= eμθfor belt drive with usual notation. 07 
 (b) A cone clutch is used to transmit 35kw at 650 rpm. Semicone angle 

is 12.50 and mean diameter of the friction surface is 6b, where b is 

the width of the surface. Coefficient of friction surface is 0.2 and the 

permissible contact pressure is 0.5 N/mm2. Calculate the diameter 

and width of the friction surface and axial force required to engage 

the clutch.  

07 

  OR  
Q.5 (a) Derive an expression for frictional torque and power lost in friction 

for flatcollar bearing assuming conditions of uniform pressure and 

uniform wear 

07 

 (b) A compound gear train consisting of six gears A, B, C, D, E and F 

have 60,40,50,25,30, and 24 teeth respectively. If gears B and C and 

E and D arecompound gears, find the speed of shaft A if the speed 

of shaft F is 150 rpm. 

07 

 

*********  
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5|`Gv! V .GJZHG DLS[GLhDjIFbIF VF5[FP ;L\U, :,F.0Z S|[GS DLS[GLhD GF GFD VF5LP SM. V[S 

VFS}TL ;FY[ ;DHFJMP 

07 

 A UJG¶Z GF 5|SFZ H6FJLP CF8¶G[, UJG¶Z VFS}TL  ;FY[ ;DHFJMP 07 

    

5|`GvZ V Z[;L5|MS[8L\U :8LD V[gHG DF :8=MS ,\AF. 350mm K[P VG[ SG[S8L\UZM0 GL ,\AF. 

650mm K[P S|[\S S,MSJF.hlNXF DF 310 rpm OZ[K[P S|[\S GL:YLTL IDC  YL 200° CMI 

tIFZ[ S,LG ZRGF £FZFs!f5L:8G GM J[U sZf 5L:8G GM 5|J[U xF3MP 

07 

 A V[S OMZAFZ R[.G ABCD DF OLS; AD ,L\SK[P S|[\S AB  120 rpm  YL 

S,MSJF.hlNXF DF UM/ OZ[ K[P ,L\S AB=60mm,BC=170mm,CD=110 mm 

and DA=150 mm GL ,\AF.K[P HIFZ[ B}6M BAD=55˚ K[P tIFZ[s!f ,L\S BC GM 

SM6LI J[U xF3MP sZf 5M.g8 Q QGM J[U xF3MP H[,L\S p5Z BC ,L\S BC G[ B  TZOYL 

35mm ,\AFJTF D/[K[P (CQ=CB+35mm). 

07 

  VYJF  

 A ;\5}6¶56[ VD]ST VG[ ;O/TF 5]J¶SGL VD]ST UTL IMuI pNFCZ6 VF5L ;DHFJMP 07 

5|`Gv#    

 V ;FALT SZMS[ SM. AM0L 0FIG[DLS A[,[g;DF\ CMI TM T[ :8[8LS A[,[g;DF\ 56 CMIK[P 5ZT]\ T[G] 

µ,8] ;tI GYLP 

07 

 A 10Kg, 12Kg, 15Kg and 20kg GF DF;L; V[S 3ZLGL VF;5F; V[SH ;5F8LDF 

VG]S|D10cm, 15cm, 12cm and 09cm +LHIF 5ZOZ[ K12Kg, 15Kg and 

20kg DF;L; GL 10Kg DF;YL V[GuI],Z 5MhLXG 45°, 120°, 225° ° K[P TM ;d5}6¶ 

0FIG[DLS A[,[;L\U DF8[11 cm 5Z D]S[,F A[,[g; DF; G] DFG VG[ lNXF xF3MP  

07 

  VYJF  

5|`Gv#    

 V ULIZL\UGM GLID VFS}TL ;FY[ ;DHFJMP 07 

 A 1m  V\TZ[ VFJ[,F A[ XFO8 v A[<8 0=F.J J0[ HM0L 75 kw GM 5FJZ950 rpm UTL YL 

OZTL 300mm .O[S8LJ jIF;JF/L 0=F.JL\U 5],LYL 8=Fg;DL8 YFIK[P 0=LJG 5],L 400 

rpm GL UTLYL OZ[K[P 5],LGF U|]J GM B]6M 40° K[P A[<8 VG[5],LGL ZLD JrR[ GM 3QF¶6F\S  

0.30 K[P A[<8 GF VF0K[N G] 1F[+O/ 400mm2 
K[P ;,FDT 5|lTA/ 1.5 N/mm2 

VG[ 

A[<8 D8LZLI,GL 3GTF 1000 kg/m3 
CMI TM A[<8 GL ;\bIF VG[ A[<8GL ,\AF. xF3MP 

07 

5|`Gv$    

 V V[S GF.O V[H OM,MVZ G[ GLR[ ATFjIF D]HAlG Z[;L5|MS[8LU UTL VF5JF DF8[ S[D5|MOF., 

0=M SZM OM,MVZ GL ,LO8 45mm 4 K[P 

!PV[S ;ZBF 5|J[U TYF 5|lT 5|J[U ;FY[ S[DGF  120° GF 5ZLeD|6 NZdIFG VFp8 :8=MS 

YFI K[P 

ZP S[DGF 30° GF 5ZLeD|6 NZdIFGOM,MVZpRSFI[,L l:YTL DF l:YZ ZC[ K[ 

#P S[DGF 120° GF 5ZLeD|6 NZdIFG ;Ld5, CFZDMGLS UTL YL OM,MVZ D]/ l:YTLDF 

VFJ[ K[P 

$PAFSLGF 5ZLeD|6 DF8[ OM,MVZ l:YZ VJ:YFDF ZC[ K[P 

5PS[D GL +LHIF 35mm K[ TYF T[G] ZM8[XG 3l0IF/ GF SF8FlG lJ~£ lNxFFDF K[P 

07 

 A S[D X]\ K[? VFS}TL NMZL 5F\R 5|SFZGF S[DOM,MJZ ;DHFJMP  07 

  VYJF  

5|`Gv$    

 V ZM5A|[S 0FIG[DMDL8ZGM l;3FgT SFI¶ VG[ p5IMU VFS}TL NMZL ;DHFJMP A|[S5FJZ ;]+ 

D[/JMP 

07 

 A 12 a,MS 3ZFJTL V[S A[g0 VG[ a,MS A|[S S[ H[GM NZ[S a,MS S[g£ VFU/ 16°° GM B]6M 

AGFJ[ K[P T[G[0.9 m jIF; 3ZF 0=D G[ ,UF0JFDF\ VFJL K[P A|[S ,LJZGL O,S|DYL30 GF 

30 mm and 110 mm V\TZ[ ;FD;FD[GL AFH]V[ A[g0GF K[0FVMG[ 5LG ;FY[ HM0JFDF\ 

VFJ[,K[P TM 1.2 m ,F\AF ,LJZ GF K[0[300 rpm VG 50 kw V[a;MA¶ SZJF DF8[ 

,UF0J] 50T]\ A/ xF3MP μ=0.25 

07 

    

5|`Gv5    
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 V A[<80=F.J DF8[ ;]+ T1/T2= eμθ 
TFZJMP 07 

 A V[S SMG S,R GM p5IMU 35kw XlSTFG] 650 rpm\ 5ZJCG SZJF YFIK[P V3¶ XS]\SM6 

12.50° K[P 3QF¶6 ;5F8LGM ;Z[ZFX jIF; 6b K[P HIF\ b 3QF¶6 ;5F8LGL 5CM/F.\ ATFJ[ K[P 

NAF6GL TLJ|TF 0.5 N/mm2 3FZL 3QF¶6 ;5F8LGL +LHIFVM 5CM/F. VG[ S,R V[\UH 

SZJF DF8[G]\ V1FLI A/ xF3MP μ=0.25 

07 

  VYJF  

5|`Gv5    

 V ;5F8 SM,Z A[ZL\UDF\ I]GLOMD¶ NAF6 VG[ I]GLOMD¶ 3;FZF GL 3FZ6F YL O|LSXG 8MS¶ VG 

O|LSXG DF J5ZFTM 5FJZ GF ;]+ D[/JMP  

07 

 A K ULIZGL AG[,L S\5Fpg0 ULIZ 8=[.GDF\ ULI;¶ A, B, C, D, E and F GF NF\TFGL 

;\bIF 60,40,50,25,30, and 24 VG]S|D[ K[P ULIZ B and C T[DH ULIZ E and D 

S\5Fpg0 ULIZ K[P HM XFO8 F GL UTL 150 rpm  CMITM XFO8 A GL UTL xF3MP   

07 

 

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

 

 


