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Fourth Semester B.E. Degree Exarp&#H*ilffion, July/August 2022
Theory of $affiines ,\r lleory er rYla#f|rnes *k

Time: 3 hrs. " n'*" * #:il;-. Marks: loo
q:;

e*& @
Note: Answer any FIVE full questiop,Sg$ffosing ONE full quesffifrom each module.

"# ffi '*in'lr"-w*&ffiilrodute-t wfln

I a. Define mechanism with an e{'&#". Sk"trh *d explain 4trybo" inversion of single slider
crank chain. * -.".' 

"' ..*uuii:* (10 Marks)
b. Explain the followi"g g*ffi$..fuith examples: ffi

(i) Element ' (ii) Kinematic pair (iii) DLgrees of freedom
(iv) Kinematic chain4* (") Inversion rr, d (10 Marks)

,."
:r * *  hn\};.akill

",.iro$ lnSIttUte 0t lec$nur*r
r ilryafrt liA-^^._.

The coefficient of friction is 0.25 m and the
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2 a. Define moftflity of mechanisms and *?ifflP lh" G*bl"r's mobility equation for planar
mechani#hi&mJ @ (04 Marks)dq\ "" &.b. What i{#funtograph and what are"ffies? Give a neat theffi ofpantograph and explain is
worki*gfiprinciple. 6ffi ffi (toMarks)

c. What is an intermittent motion mEbl{anism? With a ne4ffitch, explain Satchet Mechanism.

ffi ry-*' (o6Marks)
wag

i+;5rui&. - #d$$k* d "Ssi i/dffi Module-2%%* W3 a. State and exn]ary]le diffit tawl ald type4r$$i{ion. . * 4 
* 

(08Marks)
b. A leather belt 125 mm wide and 6 m?WGk; transmits pSM from a pulley 750 mm

diameter which.r*u"qs.at 500 rpm. The a4gle'of lap is 150ppfud'fhe coefficient of friction
between the bqltffihe pulley is 0.:.*ffifoBtelt density is tffi"kim3, md the stress in the
belt is not to &{ii"a Z.ZS Nlmm2,ffru ffie maximum.poufier that can be transmitted. Also
find the initialitension in the bel '%*s *,; (12 Marks)

.,,,,,,;*M d $"s' f,Mb
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4 a. Deriffi'expression for tffitWof tensions tor a{Iat belt passing over a pulley. (08 Marks)
b. The*diameter of a pulleffiffie driving sha&fukrting at200 rpm is I meter. A counter shaft

*,i${p be driven at 400-ryp Nff u, open be.

',;|4istance between {rij tre lines of the
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5 &, Explain bdlaffing of several masseB rotating in the same plane. (06 Marks)

""u ssr '\ (12 Marks),t,":

b. A shaft carries four rotatingpqner.bses A, B, C and D in this order along the axis. The mass A
may be assumed to be c,e trated at 160 mm radius, B at 180 mm, C at200 mm and D at

120 mm radius. The n&ffib B, C and D are 40, 30 and 50 kg respectively. The planes

g,,;|4istance between thi*'futre lines of the Sfiaft is 3 meters. Find the necessary width of the
*'.T*belt 

to transmit 7ffiW, if the safe pd*ll ffi the belt is not exceed 20 N/mm width of the belt.

containing B and C arp 300 mm apart. The angular spacings of C and D are 90' and 210'
respectively with,fu#ect to B meaiured in the same direction. If the shafl and masses are to

be in complete"{yoflramic balance, determine:
(i) Mass and=tipbularposition of A
(ii) Positiorfof planes A and D
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(14 Marks)
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6 a. State the conditions ofbalance in a multi-cylinder 'In-line e+€iSF'. (06 Marks)

b. The firing order in a 6 cylinder vertical 4 stroke in li is 14-2-6-3-5, the piston is

100 mm,length of each C.R:200 mm. The pitch disgffiehveen cylinder centerlines are

100 mm, 100 mm, 150 mm, 100 mm and 100 mm. -Deter&rtne the out of balance primary and

secondary forces and couples on this engine taking a+)lane midway between cylinders 3 and

4 as reference plane. The reciprocating mass #B+5tflinder is 2 kg and the engine runs at
set+a /ld Mqrks)1500 rpm. .;:,,. wff"=r (14 Marks)

ffi.

Module-4
7 a. Explhin sensitiveness, isochronisms, g-S-offifld power of a governor. ''r" (08 Marks)

b. The arrns of a porter governor are.j{t.$T-nm tong. the upper afins are pivoted on the axis of
rotation and the loweiu*r ur" udifuYi to the sleeve at a d.istancu 9131mm_from the axis

of rotation. The mass of the stefueqifs+ kg and the mass of,,ea#'ball is 7 kg. Determine the

equilibrium speed when the ffiffif rotation ofthe balliq,Z25 mm. What will be the range

of speed for this positionifi#hf ffiictional resistance tolhq rirotion of sleeve is equivalent to a

force of 30 N at the sleggffi *-... (12 Marks)
'&* \% 'rd}*"
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8 a. Define GwoscopiC%,.#ct. Explain the gyroscop"ic effect of steering, pitching and rolling of aExplain the
shipmovingin6fr"pvysea. ,{qT ^ (10Marks)

t of a motor cycle hus a ent of inertia of 2kgm2. The rotating parts offft a motor cycle has a @ent oI merua or I Kgm-. rne rotatmg pans or
motor cycle has a mon;pnf'of inertia of 0.2 kg*'. The speed of the engine

is 5 ti4pps{fuJ"speed of the wheel gnd. is in the same sensk The mass of motor cycle with
riderffi0flkg^ana its CG is 50ffi above ground tevffiThe diameter of the wheel is

SOO ffifh" iroto. cycle is travffirng at 15 Jsec ogqqcurve of 30 m radius. Determine:500 mml'l.he motor cycle rc trav€Jsng at l) m/sec o#q{keurve oI JU mjaolus. Ireterrnlne:

(i) Qyrocouple, centrifugal couple, overtuming -q=bui#Wand balancing couple interms of

.ri*"\ - *$.
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r - r. m - ..-ir$ i$r ro t"q.9 a. With neat sketches, exp..1aih different typeg"r=f,-G&IS. "*il" (06 Marks)

b. A cam with 25 ffi a minimum radius Ss_"r*6tating counterffi$wise at a uniform speed of
100 rpm, and ha6iffifrive the motion toqtbg,&rife-edge follornffids below:100 rpm, and hasi{.[ive the motion to'thfuknife-edge follower as below:

(i) Followerffiove outwards t@fl25 mm during 120o of cam rotation'
(ii) Followei to dwell for the ne*rt 60d of cam rotation, :(ii) Foloowei to dwell for the p,q6t 6'ffdof cam rotation.
(iii| Fdr;wer to rehrm to its stardrfs nosition durinernext 90" of cam rotation.(iii) F@.er to retum to itsSar@ position duriqlmext
(iv) ffiprrerto dwell for-tk ffitofthe camrotatior|

the ensi

through a dQo6 5f tO mm diamet%Jthe follower motion is defined below:
o Follow8t to move outgrard during 120o of the cam rotation with equal UARM.
o Follower to dwell i ifted position for next 30o of cam rotation.
o Follower to retu starting position during 120o of cam rotation with SHM.

The stroke of the fo]l&rer is 30 mm. The minimum radius of the cam is 20 mm. Draw the

profile ofthe carfi'rffien :

(rl Line of s[roke of the follower passes through the center of the cam shaft
(ii) Line of.fie*stroke of the follower is offtet 10 mm from the axis of the cam shaft.

Find the {rqximum velocity and acceleration of the follower during its oufward stroke...:i;'M (20 Marks)

";W *:r 2ofz *'r'
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The $Sacement of thg^ffiwer takes plaeg-,.. \fith UARM on both outward and retum
qoPe. Draw the cam plo"qlb when followgdi{xis is offset to left by 10 mm from the axis of

JW cam. Determing&drf,aximum velodffidrnd acceleration during outstroke and retum

#ihot". ,ruffi-/:, * *' (14 Marks)_"r h$ry" 6offi d::"Pn10 A cam rotatffiockwise at uaiffi ipeed of 300 rpm operates a reciprocating follower
throush a ffior 5f tO m* diamet&",the follower motion is defined below:


