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Enrollment No: _______________________         Exam Seat No:_______________________ 

C.U.SHAH UNIVERSITY 
Winter Examination-2015 

 
Subject Name : Theory of Machine   
 
Subject Code : 2TE04TOM1                                          Branch : Mechanical Engineering 
    
Semester : 4           Date : 20/11/2015         Time :2:30 PM To 5:30 PM              Marks : 70 
Instructions: 

(1) Use of Programmable calculator & any other electronic instrument is prohibited. 
(2) Instructions written on main answer book are strictly to be obeyed. 
(3) Draw neat diagrams and figures (if necessary) at right places. 
(4) Assume suitable data if needed. 

 
Q-1  Attempt the following questions: 

(MCQ  Type of Questions=1 mark*14=14 marks) 
(14)  

 a) Which branch of theory of machine deals with the relative motion between the 
various parts of the machine? 
A) Kinematics     B) Dynamics     C) Statics     D) Kinetics 

 

 b) Balls and bearing is the example of which pair? 
A) Sliding pair     B) Turning pair     C) Rolling pair     D) Spherical pair 

 

 c) Which of the following is an inversion of double slider crank chain? 
A) Pendulum pump                         B) Beam engine     
C) Oscillating cylinder engine        D) Oldham’s coupling 

 

 d) The component of acceleration perpendicular to the velocity of the particle at the 
given instant is called 
A) Radial component             B) Tangential component      
C) Coriolis component           D) None 

 

 e) A cam mechanism imparts  
A) Rotating motion             B) Reciprocating motion      
C) Oscillating motion         D) All of the above 

 

 f) Which type of follower is widely used for little friction and reduced wear? 
A) Knife edge follower       B) Roller follower      
C) Flat face follower           D) Mushroom follower  

 

 g) Dynamometer is used to measure  
A) Coefficient of friction          B) Frictional resistance     
C) Speed of prime mover          D) Torque  

 

 h) Which type of brake is used in railway train? 
A) Band brake                           B) Band and block brake      
C) External shoe brake              D) Internal expanding shoe brake  

 

 i) The ratio of limiting tensions in the belt depends upon 
A) Speed ratio                           B) The arc of contact      
C) coefficient of friction           D) Both B & C 
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 j) A differential gear in an automobile is 
A) simple gear train                 B) Compound gear train      
C) Reverted gear train             D) Epicyclic gear train 

 

 k) Which of the following is spring controlled governor? 
A) Hartnell     B) Pickering     C) Wilson Hartnell      D) All of these 

 

 l) When the sleeve of porter governor moves upwards, the governor speed will 
A) increase     B) decrease     C) stable     D) vary 

 

 m) When body vibrates under the influence of external force, it is said to be under 
A) free vibration      B) damped vibration     C) forced vibration     D) none 

 

 n) The state when natural frequency of the vibrating system equals the frequency of 
the external force, is known as 
A) Resonance     B) Free vibration     C) Forced vibration     D) None 

 

 
Attempt any four questions from Q-2 to Q-8 

 
Q-2  Attempt all questions (14) 

1  State types of quick return mechanisms and explain any one with neat sketch. 7 
2  What is mean by inversion of a mechanism? Explain any one inversion of a slider 

crank mechanism. 
7 

    
Q-3  Attempt all questions (14) 

1  Explain with neat sketch Klein’s construction for velocity and acceleration of the 
parts of Reciprocating Engine.  

7 

2  In four bar chain ABCD, AD is fixed link. Crank AB rotates in clockwise 
direction at an angular velocity of 10 rad/sec. Link AB=60m, BC=CD=70 mm, 
DA=120 mm. When angle DAB = 60º and the points B and C are on one side of 
the link AD, find angular velocity of link BC and link CD.  

7 

    
Q-4  Attempt all questions (14) 

1  List types of cams and followers and explain displacement diagram for uniform 
velocity. 

7 

2  Draw a cam profile to raise the knife edge follower moving with S.H.M. through 
50 mm in 1/3 revolution of cam. Follower dwells during next 1/12 revolution of 
cam and then follower returns to initial position in1/6 cam rotation of cam with 
S.H.M. Follower remains at rent for remain part of the revolution. The cam 
rotates at 100 rpm in counter clockwise direction and the axis of follower passes 
through the axis of cam shaft. The base circle diameter is 50 mm.  

7 

    
Q-5  Attempt all questions (14) 

1  State the function of clutch. Explain the single plate clutch with neat sketch.  7 
2  Draw a cam profile for a knife edge follower having lift of 30 mm. The follower 

rises with S.H.M. for 120º of cam rotation, dwells for 30º of cam rotation. Then 
follower returns to original position with uniform acceleration and retardation for 
120º of cam rotation and remains stationary for the remaining period of cam 
rotation. The follower axis passes through the cam shaft axis and cm rotates with 
uniform speed in counter clockwise direction. Minimum diameter of cam is 50 
mm. 

7 
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Q-6  Attempt all questions (14) 

1  State types of dynamometer and explain any one with neat sketch. 7 
2  Explain the balancing of several masses, revolving in the same plain by analytical 

method. 
7 

    
Q-7  Attempt all questions (14) 

1  State types of governor and explain any one type of governor. 5 
2  State types of flat belt drives with neat sketch. 5 
3  Differentiate between simple and compound gear train. 4 
    

Q-8  Attempt all questions (14) 
1  Explain epicyclic gear train.  5 
2  Explain the function of flywheel and types of flywheel. 5 
3  Compare between flywheel and governor. 4 
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g&jrit) 

Q-1  n)c[ni pn)c[ni pn)c[ni pn)c[ni p\\\\âni[ni jvib aipi[.âni[ni jvib aipi[.âni[ni jvib aipi[.âni[ni jvib aipi[.    
(MCQ  p\kirni p\âi[=1 g&N*14=14 g&N) 

(14)  

 a) Y)yr) ai[f mS)nn) ke SiKi mS)ni[ni (v(vF Bigi[ vµc[n) prApr g(t siY[ s>b>F 
Friv[ C[? 
A) kien[m[T)ks     B) Diyn[(mks     C) AT[(Tks     D) kien[T)ks 

 

 b) bi[Ãs an[ b[(r>g ke p[rn&> udihrN C[? 
A) AlieD)>g p[r     B) T(n<>g p[r     C) ri[(l>g p[r     D) Af[(rkl p[r 

 

 c) n)c[nimi>Y) ky&> Dbl AlieDr k\[>k c[enn&> eºvj<n C[? 
A) p[ºDy&lm p>p                           B) b)m a[(ºjn     
C) ai[(sl[T)>g (s(lºDr a[(ºjn      D) ai[Fim kpl)>g 

 

 d) j[ t[ xN[ kNni v[gn[ l>b p\v[gni GTkn[ kyi[ GTk kh[vimi> aiv[ C[? 
A) r[(Dyl GTk     B) T[ºj[(ºSyl GTk    C) ki[(ryi[(ls GTk     D) a[k pN n(h 

 

 e) k[m (mk[n)zm aip[ C[...  
A) ri[T[(T>g mi[Sn             B) r[(sp\i[k[(T>>g mi[Sn     
C) ai[(sl[T)>g mi[Sn         D) uprni tmim 

 

 f) kyi> p\kirn&> fi[li[arni[ Yi[Di GP<N an[ ai[Ci Gsiri miT[ (vSiL r)t[ vpriS Yiy 
C[? 
A) nief a[j fi[li[ar          B) ri[lr fi[li[ar     
C) fl[T f[s fi[li[ar            D) mS$m fi[li[ar 

 

 g) Diyn[mi[m)Tr S&> mipvi vpriy C[?  
A) GP<Nni[ g&Ni>k     B) GP<Nni[ avri[F    C) p\iem m&vrn) zDp     D) Ti[k<  

 

 h) r[Ãv[n) T^[nmi> kyi> p\kirn) b\[kni[ upyi[g Yiy C[? 
A) b[ºD b\[k                B) b[ºD an[ ¾li[k b\[k    
C) a[ksT<nl S& b\[k     D) eºTn<l a[kspiºD)>g S& b\[k 

 

 i) b[ÃTmi> (l(mT)>g T[ºsnni[ g&Ni[_ir Sini pr aiFir riK[ C[? 
A) v[g g&Ni[_ir     B) aik< ai[f ki[ºT[kT    C) GP<Nni[ g&Ni>k     D) B an[ C b>n[ 

 

 j) ai[Ti[mi[bielmi> (Dfr[(ºSyl (gyr a[ S&> C[? 
A) sid) (gyr T^[en       B) kÀpiuºD (gyr T^[en     
C) (rvT[<D (gyr T[̂en     D) a[(psieIklk (gyr T^[en 

 

 k) n)c[nimi>Y) ky&> (Ap\>g (ny>(#it gvn<r C[? 
A) hiT<n[l     B) p)kr)>g    C) (vÃsn hiT<n[l     D) uprni tmim 

 

 l) jyir[ pi[T<r gv<nrn) Al)v upr g(t kr[ C[, Ryir[ gv<nrn) zDp 
A) vFS[     B) GTS[    C) (AYr rh[S[     D) cliymin rh[S[  

 

 m) jyir[ pdiY< biH bLn) asr h[qL p\Bi(vt Ye vieb\[T Yiy C[, ti[ t[ 
A) m&kt vieb\[Sn            B) D[À¼D vieb\[Sn     
C) bL p\(rt vieb\[Sn     D) a[k pN n(h 
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 n) jyir[ vieb\[T)>g (sATmn) aivZ(_i biH bLn) aivZ(_i j[Tl) Yiy C[ t[ avAYin[ S&> 
kh[ C[? 
A) r[zi[nºs     B) m&kt vieb\[Sn   C) bL p\[(rt vieb\[Sn     D) a[k pN n(h  

 

 
Q-2 to Q-8 mi>Y) kmi>Y) kmi>Y) kmi>Y) ki[i[i[i[e pN cir pe pN cir pe pN cir pe pN cir p\\\\ââââiiii[ lKi[[ lKi[[ lKi[[ lKi[  

 
Q-2  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  kv)k (rT<n (mk[n)zmni p\kiri[ jNivi[. ki[e pN a[k aikZ(_i sh smÔvi[. 7 
2  “ (mk[n)zmni eºvz<n”n) Äyi²yi aipi[. ki[e pNa[k (s>gl AlieDr k\[>k (mk[n)zm 

aikZ(_i siY[ smÔvi[. 
7 

    
Q-3  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  r[(sp\i[k[T)>g a[(ºjnni Bigi[ni v[g an[ p\v[g Si[Fvi miT[n) kl)n rcni AvµC 
aikZ(_iY) smÔvi[.  

7 

2  a[k fi[r bir si>kL ABCD mi> AD, a[k (AYr (l>k C[. k\[ºk AB 10 rad/sec Y) 
G(DyiLni ki>Tin) (dSimi> fr[ C[. (l>kn) l>bie ai p\miN[ C[: AB=60m, 
BC=CD=70 mm, DA=120 mm. jyir[ K*Ni[ DAB = 60º hi[y an[ B an[ C 
C[Diai[ (l>k AD n) a[k j bij&a[ hi[y Ryir[ BC an[ CD ni[ ki[N)y v[g Si[Fi[.  

7 

    
Q-4  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  (v(vF p\kirni k[m an[ fi[li[arn) yid) aipi[ an[ IC engine n&> viÃv (mk[n)zm 
smÔvi[. 

7 

2  Cr) Fir c(lt {nief a[j fi[li[ar} n[ sid) p\s>vid) {(sÀpl himi[<(nk} g(t aip) 
1/3 k[m B\mNY) 50 mm cQivvimi> aiv[ C[.1/12 k[m B\mN dr(myin t[n[ p*r[p*ri[ 
cQiv[l riKvimi> aiv[ C[ an[ 1/6 k[m B\mN dr(myin t[ (sÀpl himi[(n<k g(tY) m*L 
(AY(tmi> aiv[ C[. ai miT[ni[ k[m p\i[fiel di[ri[. c(lt {fi[li[ar} n) ax k[mn) 
axmi>Y) psir Yiy C[ tYi k[m 100 rpm Y) G(DyiLn) (v$o (dSimi> B\mN kr[ C[. 
b[ez sk<lni[ Äyis 50 mm C[.  

7 

    
Q-5  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  klcn&> kiy< jNivi[. (s>gl ¼l[T klcn[ aikZ(_i siY[ smjivi[.  7 
2  a[k nief a[j Frivt) fi[li[arn) k[m p\i[fiel di[ri[. j[mi> fi[li[arn) (lfT 30 

mm C[ an[ t[ 120º B\mN vKt[ acL p\v[g an[ p\(tp\v[gY) piCi[ fr[ C[. bik)ni 
{Ryir pC)ni} smymi> fi[li[ar (AYr rh[ C[. fi[li[arn) Fr), k[m SifTn) Fr)mi>Y) 
psir Yiy C[. k[m G(DyiLni ki>Tin) (v$o (dSimi> a[k srK) cilY) fr[ C[. k[mni[ 
lG&_im Äyis 50 mm C[. 

7 

    
Q-6  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  Diyn[mi[m)Trni p\kiri[ jNivi[. ki[e pN a[k aikZ(_i siY[ smÔvi[. 7 
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2  a[ni(lT)kl po(tni[ upyi[g kr) a[k j smtlmi> frti GNi ÙÄymini[n&> smti[ln 
smÔvi[. 

7 

    
Q-7  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 

1  gvn<rni p\kiri[ jNivi[ an[ ki[e pN a[k p\kir aikZ(_i siY[ smÔvi[.  5 
2  fl[T b[ÃT D̂ievni p\kiri[ aikZ(_i siY[ smÔvi[.  5 
3  sidi an[ kÀpiuºD (gyr T[^en vµc[ni[ tfivt jNivi[. 4 
    

Q-8  tmim ptmim ptmim ptmim p\\\\âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.âi[ni u_ir lKi[.    (14) 
1  a[(psiIklk g)yr T^[en smÔvi[.  5 
2  fliyÄh)ln&> kiy< an[ t[ni p\kiri[ smÔvi[.  5 
3  fliyÄh)l an[ gv<nr vµc[ni[ tfivt jNivi[. 4 

 


