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Differentiate ffi1gen the following : 
..,,*lq1**lm.i) Machjn"g 4$Ld Mechanism *i-r,,'1,"'

'',ffi and structure' 

.,,,,,,rr*,,'o'= 

!x/r' 
.:,r,,,:,,..

a=!,lr.aa-ll. ,,r4r' "'1,',., 'rr!l:' - 
': l,,,i,;:.:iir| 

in,.,,,,1,, 
," OR ,!iillr;;:.r

Sketch and explain the any two inversions of four bar mechanism.
Explain the Ackerman s{g$1ge wheel mechanism.'' , :,' :

E
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What are the conditions for a body to be in equilipiium under the action of two forces three

forces and two forces and a torque? .;fui trf,;' (06 Marks)

An external force of 10N is acting horizontallltin the rocker link, 30mm from the point D.

Find the amount of torque to be applied:b,,tlib crank AB to keep the'rnechanism in static

4a.

b.

5a.

b.

equilibrium. ,, (10 Marks)'c

riqYli i "" -,, ..
'u ?#, ttlo$i!.ItljS

Two equalSiryr:'gflars of 20o involute tedttfi'knodule pitch 4mm and number of teeth 40 are in

mesh. If,tffiiqilpjigth of arc of contact is l+75 times circular pitch. Find the addendum.

."{b, '].:,itu* r,, , ., SOrx,.

Defra.g. di'ference and explainffimethods to avoid intdi.ffirence. (06 Marks)
-""'.,,0r,0 

*dloHl&I,:;'' n

6a.
b.

''- Jr drqEIIi ,r'
" ,':. "q
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,: .jr1, r.

Explain the types of g..Bai"trains. .n,,,n,,i "i (04 Marks)

An epicyclic geal,{rain is shown in the firure 6(b). The nufiEef'of teeth on A and B are 80

200. Determine'the speed of the arm a : ' 
"

D If A roffil at 100rpm clocltwise and B at 50 prnucounter clockwise.
ii) I{,4 rptates at 100 rp-,!&?: ise a$ I is statfrQ#ary.
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Fie Q6 (b) (12 Marks)

,**-l;ilm,

,*'.tJ' Module-4
A shaft carries four,, inasses A, B, C, D rotating at radii 100,125, 200 and 150mm

respectively. The plafies in which the masses revolve are spaced 600mm apart and the mass

of B, C and D are,10kg,5kg and 4 kg respectively. Find the required mass A arrd the relative
angular settin!1#'Qfthe four masses so that the shaft shall be in complete balance. (16 Marks)
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OR
A four crank engine has the two outer cranks;p$.,r"6t 120o to each other, and their
reciprocating masses are each 400kg. The distance [Q[*een the planes of rotation of adjacent
cranks between the planes of rotation of adjaceptlgi.*nks are 450mm, 750mm and 600mm. If
the engine is to be in complete primary balaqeeiifi d the reciprocating mass and the relative
angular position of the inner cranks. If the lea$&of each crank is 300rnn, the length of each

connecting rod is 1.2m and the speed:d'f.,.rotation is 240 rpm..Whlit is the maximum
secondary unbalanced force? 'li ,

(16 Marks)

::r; r ilq
o'' B

-.,....'
,r ''r.. * ,1. * ,1. ,fi

-"li

*,,i ,, 
'**' ,,i,,. - 15 / II "k[_- , \-

:- '" -,,, - L d--- l,l,rsrfttu,i# {ilffiF: /l\ , !.:

e 
/_ _L_J-(n tc* -D l-',1

10

d''& |',rr"
*".]h, {ki.,.E, OR r"1,,,,1:v

a. Expldk#a detail about the*pffitbf gyroscopic coup{e in an aeroplane. (08 Marks)

b. An ai%faft makes a hatf qiihle of 100m radius"towards left when flying at 400km/1r. The

-engine and the propelld'i%fi&e pUne weighs.4;9kN having a radius ofgytrtion of 50cm. The

:dgqe rotates * 3,90O rpm.. Clockwise,,when viewed from the rear. Find the gyroscopic

, ,r,r,i6ur1. and its ef&ot,o-ri the aircraft. (08 Marks)

t.

ijitlrjliiil*l:i;

''::,ll:':"lil

.,r;.

r&rtili&4q!i:*,

r$u,,6$$r6 }o

,$"'

;:li

:;+r+p,, llMg.dule-,5. 
:;.,

A loaded governor of the pog'ff4ypes has equal links 25Cm long pivoted at the axis. The
weight of each ball is 29.3N;hil the weight of the central load is 137.34N. The ball radius is
l5cm when the governrbq'biJgins to lift and 20cm'at the maximum speed and the range of

'" --|+:'
l5cm when the governdi-''bEgins to lift and 20cry,,up,i+re maximum speed and the range of
speed. If the friction al-$d'sleeve is equivalent tA,:,r'14i7N. Find the maximum and minimum
speed and the rangq of'Sl5eed. [Refer Fig.Q9] (16 Marks)

l#$1l:ih
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f'or th€,rffihanism shown in
-1 :

sliding'blocks B and D. OA
Determine (i) Velocity of B
of D.

+;rs,,i'l'

;$ crank OA rotateg,,ht 20 rpm C.C.W, gives motion to
mm, AB : 120$#hil1, BC : 450 mrn, CD = 450 mm.
(ii) AngulapgdlqUity of CD (iiit.Linear acceleration

dr q ',[b

"d$ \ l" ..# r 1". .."
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for different turning
(16 Marks)

&. 
"61S.s" 

I'

f,'* .J*"rng. 
tJ) (D, ' :"'' (rz marKs)

*re i 
u* oR "**#**6 a. Derive the expressio$(p-lh$ngth of path of contqfrf4itrd length of arc of contact for a pair of

involute gears in c-gntpct.' (08 Marks)
b. A pinionlavingffith drives a geff h**g 8$ teeth. The profile of gears is involute with

20o pressure ali$lEl2 mm module and 10'dry- addendum. Find the length of path of contact
and length o .a*t$f contact. {.+I* " (08 Marks)

\r,, r\el4Llvs anr6Lrl.4r P(,Drtrurr ur Ph+sJ.dr*y.

_* ',",*. 
t 

"o&* " L;u#

4wrub ,, 
q{,$,-"ToR ,* "u"-.1

8 A piston of g4tylinder vertical iif&lihe engine each their uppermost position at 90o internal

-.,%# 
,{i 

':::i

d*r$o**.''-"' o,ilrl;aute-n

A 3.6-#Slohg shaft carries: prrtl"flffiut itr 
"nar 

*a
have mflbses 79 and 40 ks resfiilEtivelv. their C.G ar

A 3.dilffis shaft carrie, : prrtuffiffiiFffibs ana Affih*the midpoint. The 2 endpulleys
have mflbses 79 and 40 kg resptfitively, their C.G fi$30 mm and 5,,p* from the axis of
shaft. The middle pulley hgls a*tnass of 50 kg and$fb..G.# is 8 mm. The pulley are so keyed to
shaft such that the asseqHih,ip statically balanc$i."*Jhe shaft rotateffil)O0 rpm in 2 bearings,shaft such that the assembl&is statically balanc$i."*Jhe shaft rotateffil,i
2 - 4 apart, with equal1dg,ffhangs on either sidelDttermin" "'',*,'u4 apart,with equalldgqhhangs on either side. Dbtermine

(r) Relative angular position of pulley.(1., r(elauve aqgwar poslnon or pJ&llei

(ir) Dynamic fl6action on 2 beariffi;

d\

..;*ry*,*,, oR,i .-.'rr10 Define Gyroscopic coiifl$'and explain gyroscopic effect on aeroplane
conditions. ;S

A piston of 6,4 tylinder verticql. i#tl-iIie engine each'thpi uppermost position at 90o internal
in ordel'odtheir axial position Pitch of cylinder.="0.35 m. Crank radius 0.12 m, length of
C.R 7 ffiTm. The engine nihs-at 600 rpm. If theYffirocating parts of each engine has mass
of 2.5'*8. Find the unbalariwd primary and secondary forces and couples. Take central plane

.pf engine as referencs.,"l': -' ,iu"r (16 N,Iarks)
,.-:]

eryf *&no ^"ii*;+ *-' ,1*i Mqd*le-S.*r 
In a porter goverfiol Hll the arms arp 15 cm long. Upper and lower arrns are pivoted to links
2 cm and 3 g-r$spectively froqr"the axis. Central mass is 40 kg mass of each ball is 4 kg.' Force of &imkail'isiO N and theextfeme radii of rotation are 8 cm and 10 cm. Determine the
range of Jpffi of governor. ..; (16 Marks)

. *-- "*' Xrf***

4r"Sffi,U i'

_,e.
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Time: 3 hrs.

Note: Answer any FIVE full

With neat sketch explain
(i) Geneva Wheel tvtecha+idtn

s
uestion from,":*#

"'.,j

(i) Geneva Wheel Mecha+i.dtn- .s
(ii) Ratchet and Pawl,,| ee'hhnism 

_
(iii) Ackerman Steeriri$;:Mechanism -""* -

(iv) Scotch Yoke lv{ec'hanism. .r. dl' (15 Marks)
.rrril{ '$'

$. an

Sketch an{4,4p[ain
(D Wh,ifwdffiliquick return mechanism#
(ii) Cragrkund slotted lever mech@ism

,laIJ I OUmm, AU : z+U mfry"es A 7)l'<fWT7T-7-7q&. S *.s Ud "..'-.-\. "it:::. +i
,+:Eri;:ffi &-d'iffih E

fl#' "*:- i.P *bfg.Q3 (l6Marks)*T -Y * -
S! 4*

" * '4.tr" .'. i**)i l:,- ORffiI-#
for.q.esahd Tz for the rn&hltisrn shown in Fig.Qa.
,;!,;.:';; * nrd 6;910. -";:,,",. 

'ii AB = 300 1TI111.,,,n,"',i1:::.' ;; *
' rf I .r111\'rr!- ,,,. *l' BC= 600 mmt_;' I","

BD = 200"14Jti .,",'-l=,'
AE:200 mm '

(ii) CfAFk$*rd slotted lever mechqie'ih ,.$qB, (16 Marks)
' *!; ' *" ',;"'*Module-2 - ''$ru \

Fig.Q3 shows a four bar""m$han sG;;;;[ .p- ..ffies at 200,,pSand an angular
acieleration of 150 rad/.gdffit the instant whar the"crank makes fu*afrgte of 45o to the

horizontal. Find the aesEbi"tion of pointffi*df C and angular*velocities and angular
acceleration oflink 3 q4d 4. fu*ry' *k"

OzOq: l20mm : , --", --Coze:asmm *^,'k *-F I
AB:90 mm u* -' "fl* l_
O+B:60mm,AC:40mrL,," ' ^ Qfu1rna'Oa

d* Module-3
Derive an e*pressibn 6r length of urE6ffit for spur gear. (10 Marks)

Find the minimufu:iiirmber of teeth to avoid undercutting when the addendum for teeth is
0.84 module. &q;i'ratio is 3:1. Also find the length of arc of contact in terms of module.
Pressure angle: 20o.

,.q$fsl+:],

fr*'.'=

s'

Fig.Qa
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(12 Marks)

7a.
b.

8a.

b.

OR
In an epicyclic gear train, the internal wheels dff@'.arld the compound, wheel C and D rotate

independently a'bout the axis 'O'. The whry.lsffi F rotaie on a pin fiNqd to the arm G. E

gears with A & C, una f !.un with B ffi"\ftumUer of teeth 
"i, Ff$Prre .18, 

C_ = 28,

b -26. Sketch the arrangement. Find nuffibr'of teeth on A & B. If Aq,'G'makes 1.50 rpm

(CW) & A is fixed find Ns. If the ar-.rmafudTnakes, 50 rpm (CW) aqd Ne - 15 rpm (CCW),

..,11*ffiModule-4 "**,t

Explain the procedure for balaffig several masses rotating'in the same plane. (04 Marks)

e inat carries four rotqtiffiisses A, B, C and D,-fuftich are completely balanced. The

masses B, C and I age5{#e, 80kg and 70 kg respfclively. The masses C and D makes

angles of 90o and 1956;ffiectively with masses 'Bt.iri same sense. The masses A, B, C and

D 
-are 

concentrated:4+iadius 75mm, l00mm,,S0rfim and 90mm respectively. The plane of
rotation of mas#h P%d C are 250 mm apaffiEetermine mass A and its angular position,

nositionofl,l?*gsbtAandD. 

.* r$, 

(l2Marks)

. ;,
Wittr dbUifthotations, explain p4ttl$tii and secondary uaSblanced forces of reciprocating

'T '.I &u :
A 5 cylinder inline engine *ryirtg at 500 rpm @q ffiessive cranks,.g,l44" apart..The

distanae between the cylin{lqr "center line is 3ffimrn. ?iston stroke n 240rnm, length of
CR:480mm. Examine"tffigine for balance o'f fpimary and secondary forces and couples.

Find the maximum 
"alir6%f 

these and posipsfof central crank at which these maximum

,="j** *HF '*,
9 a. Establish the rElflilon between speed$d Iieight of portgr Govemor. (08 Marks)

b. The upper arms of porter goverp&r dfuupivoted to axis,i$rotation. The length is 40cm. The

lower aqfujvoted on the sleeve at, a distance of 2"Criilfrom the axis, their length is 30cm.

Mass;Qf,pach batt is 5 kg thE sleeve mass is 50 kg. Determine the equilibrium speed for the

radiuitddrotation of 20 cnfdd 6iso the effort andpower of I % speed change. (08 Marks)
.+ .,=l 

',+--

.:r, 
.lr&u.:+t' 

-l:it Or#,i='
10 *6aqWith usual notatioqi ffid aiagram, derive afl"expression for the gyroscopic couple produced

-"",Jby 
a rotating discfuS, 

"' , -.. '' (08 Marks)

b. With neat sketc!€iplain gyroscopiWffect on Aeroplane for all possibilities. (08 Marks)

' -Bfii ' 4'"
u $&, *o*i*r.,l.t

{#*,"*

'"'€t"ttt*{ ,::i... i
. ,,i
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Fourth Semester B.E. Degree Examination, bec.2018 lJan'2019
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Time: 3 hrs.

Note: Answer any FIVE full questions, choosing one futl question from each module'
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r) rin.rnuii. .haiind pair , .,.'.,, ' ii)lvlechanism 1 , iii) Structure

b. Explain unfin.. inversions of double slider crank chain mechanisms'

OR
2 a. Explain the following mechanisms:

i) peaucellier's mecianism ii) Genevawheel mechanisms (08 Marks)
b. with a,."i"rr.;icrt, ili;; tne conoitlon for correct steering for Ackelmu""'t -ffiifri

' Module-2
3 a. A four bar link mechanism ,s acted ,pon by forces as ihown 11 

Fig'Q3(a)'
torque r, to Ue afU.a on hnk 2-to keep the m:*anriP *-tq*'IbitlP.,*
AD : 50 mrn, AB = 40 mm, BC = 100 mrn, DQ = 75 mm' DE :35'ryry

o
tr?q,

o
4* t= so Nt

F19.Q3(a)
b. Describe angular velocity and relative velocity'

OR
6 a. With neat sketches explain the following:

l; Compound gear train ii) Epicyclic gear train
I ofL

OR
In a crank and slotter lever quick return mechanism, the fixed centre 'o' and 'c' are at a
distance 200 mm. The length of drivinglitq 9t i: ]0-0.:* and it rotates at 60' the length
of the link .oN' is 400 mm and the rength of the link NR is 160 mm' The line of stroke of
;;;':*;';; h;;r";;i;rd;'fi'**iu"r; the fixed center c' At the instant when the angle
i;6'p i; rio;. H"O the velocity and acceleration of ram R. (16 Marks)

Module-3
Explain the Nomenclature of spur gear'
Two 20" involute spw,gears have a module
module. The larger gear has 40 teeth while the
with the pinion?

5a.
b.

(10 Marks)
of 10 mm. The addendum is equal to one
pinion has 20 teeth. Will the gear interface

(06 Marks)

(04 Marks)Download VTU study materials from studentmap.in
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b. The gearing of a machine tool is shown in Fig.Q6(b). The motor shaft is connected to gear A
and rotates at975 rpm. The gear wheels B, C, D and E are fixed to parallelshaft rotating
together. The final gear f is fixed on the output shaft. What is the speed of gear F? The
number of teeth on each gear are as given below: rr

tsAE.44

(06 Marks)

(06 Marks)

(12 Marks)

,4

B

Fie.Q6(b)

fixef, makes 300 rpm in the clockwise dire,ction, what will be the speed of gear B?

Fig.Q6(c)

N w+

c. In a epicyclic gear train, an arm carries two geq A- and !, having .36 
and 45 teeth

respectiveiy. If ihe arm roiates at 150 rpm in the anticlocgi:: direction 
1b9ut 

the centre of
the gear A which is fixed, determine ihe speed o_f Seal-.! If the ge?t j: instead of being

rr ,: r Module-4
A four cylinder,'Vertical engine hu, cGtr lil mm long. The planes of rotation of the frst,
r."orA and fourth cranks ire 400 mm,',300 mm and 20O- mm respectively from the third
crank and their reciprocating masses 

1re 
50 kg, 60 kg and 50 kg respectively. Find the mass

of the reciprocating parts for ttre third cylinder and the relative angular positions of the

cranki ln oiaer thatlhi engine may b;e in complete primary balance. (16 Marks)

OR
A shaft carries four masses A, B, C and D of magaituCe ZOO tg: lg0 kg,400,kg and 200 kg
respectively and revolving at radii 80 mrn, 70 mm, 60 mm and 80 mm in planes measures
from 300 mm, 400 rn* und 700 mm. The angles 6etween the cranks meazured. anticlockwise
are A to B 45o, B to C 70o, and C to D 120o.,The balancing masses are to be placed in planes

X and Y. The distance between the planes A and X is 100 mm, between X and Y is 400 mm
and between Y and D is 200 mm. If the balancing masses revolve at a radius of 100 mm,
find their magnitudes and angular positions. (16 Marks)

:: Module-S
9 a. Explarnthe types of governors- (04 Marks)

b. tn a Hartnellgovernor, the length of ball and sleeve arms of a bell crank lever are 120 mm
and 100 mm resggltively. The distance ?f Lh: 

fulcrum of the bell crank lever from the

:::,,,govefi1of axis is 1-4i0 rnm. Ea-ch.eolernor ball has a mass of 4 kg. The governor runs at a

,, ,,,,,trte&fl speed of 300 rpm with the ball arms vertical and sleeve arms horizontal. For an
' increase of speed,bf 4d/o,the sleeve moves 10 mm upwards. Neglecting friction, find:

i) The minimum equilibrium speed rif the total sleeve movement is limited to 20 mm.
ii) The spring stiffiress ' ' ri '

iii) The sensitiveness of the governor and
iv) The spring stif'firess ofthe governor is to be isochronous at 300 rpm.

10 a. Describe the gyroscopic effect on airplane (10 Marks)
b. An aeroplarJflyhg it a speed of 300 kmph takes right turn with a radius of 50 m. The mass

of engini and propeller is 500 kg and radius of gyration is 400 mm. If the engine runs at
1800 rpm ln cto&wise direction when viewed from tail end, determine the gyoscopic
couple and state its effect on the aeroplane. What will be the effect if the aeroplane turns to

Gear A B C D E F

No. of Teeth 20 50 25 75 26 65

its left instead of right?
**2of2**

(06 Marks)
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Fourth Semester B.E. Degree ExaminqtLtrt y Dec.20I 9 I J an.2020

Mechanisms and Mag;!i6e Theory
t"ffior

&- tld y'

Time: 3 hrs. S, 
n 

^ 
Max. Marks: 1oo

Note: Answer any FIVE .full auestions. cfto@ ONE fu[ Westion 
ffi{)each 

module,

.g 
_ 

nn$Yr.-r E;

E I a. plove that the minimum nurr,u.p,g@*-rry tiots in a ,orgg,ig$ mechanism with simple

E hinges is four. 
",q-"*V r#,h (04 Marks)

€ b. With a neat sketch explain {iffi,mann steering gear meffiism and condition for correct

€ steering. *. Tp # (loMarhs)

, g c. Cinr t[. classification 6ffi&,utic pairs accordi4g*g.relative motion between links. Also
ox*: indicate the DoF assoffiwith each pair. qf (06 Marks)
gE
E * 

^A*." gTsr: ,-- .^r --^r ^--^r-.^^r -:-^ ^r^ ^:-^,-5:?

-.: e.i r... _3w L_

!j *ry' ,{ -"\,*2 w,J)?
de . uo*Wl2,mr*E
o.E 4- 

-^ 

'
O. damfu:.E ,j'{*i ;,r#&. Fig.Q.3

..:;.., i'' I of 3
,(: :r.

usN # 17AE/AS44

EB &* oR+. d

$t 
2 a. Show ** 

Tffihph 
mechanism ca"$d to draw enlauigod or reduced'r. 

i#;"":3
E ;, b. With a nqeldtch, explain whitworth did return motion mechanism, also show that return

s fi stroke id,frfilr than cuttine stroke- s (09 Marks)stroke* *
mgffiism give belo

EErc*&a; 6d 
",@Ei "eff Y*W#'

E! "@ qP."Q2(c) \'g: ** w \Ae \d ffiM"d"l*r*#
E 5 3 A folrffi mechanism ur $uffifr t" th. Ftga.ffib* crank BC rotate with an angular

6 € vef"ffiif 100 rad/sec ffiq;ffgutar accelelition of ++OO rad/sec2 of the instant when theg€ r ilffi& ffi;;d;;; qfuu"TL"i;-;G;il,ii++oo 
'uar""'orthe 

instant when the

E € prad< makes an angleffiS"'to the horizq&m Draw the velocity and acceleration polygon
.dE \
E € @ determine theJlnsfficceleration @" 

E and R" and the angular acceleration of

F} q$F'k3 # & or*gry\_ (2oMarks)

EE @*"

I s stroke i*iufflier than cuttine stroke' n" (09 Marks)

; E c. OetEffi. mobility ofti'e ,p@ir. give below dry (04 Marks)

vq,&o - l-qtsc i ". Xbo< w

"1t,;;11l!;a



ITAEIA

OR &^
4 a. For the static equilibrium of the mechanisrq as shown, *&ffi. required input torque T'

* ffi' (14 Marks)DC = 300mm, CE: 100mm 
.t- , fuse*

;J'- 6-#;- e;.O **/
l*

dffi*o+1u1 *#.
A 4 bar mechanism ur rnoor*ffi"i*ine the torque T f"$try? equilibrium by virtual work
method. AI| = 50mrn, BC l^@urL CD = 55mrn, C[= 85mrU CF = 30mm, AD : 100mnu

b.

CE=
,Ge
kM-

method. AI| = 50mrn, BC +^66funL CD = 55mrn, CH = 4)mn\ Uf = JUmm, Arr: luuml&p=5ooN,e=6ooN.e,ry # 
(o6Marks)

tuw' aqr

^Ac'r{*\ 'ffi#. ;s

and F are =28andD=
D Sketcffthe arrange
ii) Find the nurnber onAandB
ii, If the arm G
iv) If the arm G

rpm CW and A is fixed, find speed of B
isOrprn CW and A makes l5rpm CCW. Find speed of B.

(14 Marks)

&

fx;t*ffi*i

d x!i\ Y

.&t
*q.

-Wwr#,

i,"grt, :'

rq
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Module-4
A six cylinder two stroke single acting diesel engine with center lines are spaced at

650mrn, in the end view the cranks are 60o apart and ! l-4-5-2-3-6, the stoke of each
of reciprocating port is 250kgpiston is 400mm and the crank to C.R. ratio is 1:5.

per cylinder and that of rotating part is 100 kg The engine rotates at 240rpm.

45o, B and C is 75o, C and D isJgefuBalancing masses argffitbd l20mm and l00mm from
D ard A respectively. The d-i n them being 5@rtm Find the balancing masses

(20 Marks)and their angular position i Ere placed at a radius oS00mm.

(10 Marks)

Investigate the engine for out of balance primarggps5condary force and couples.
* #' (20 Marks)
%,*

^* 
€ f s'..-

ffi** n' ,',:,:'','"'

A shaft carries 4 masses, A = 200kg,6q30Ot<8, C = 240kg an{,D'= 360kg revolving at

90mrn, 70mm, i00mm and I
00k9, C = 240tig an{:&},,,F Joukg revolvmg at

l'ely. The distance of plbne B, C and D from
plane A are 270mrry420mm and*@m respectively. AngleeQetWeen the crank A and B is

ff- Modure-S.S&_ W lyrooute-) {k}
9 a. Derive an expression'{firyspeed and height of the ffier governor. (10 Marks)

b. In a hartnell gov@pftheiength of batl an{sledve arms are 12 and l0cm respectively. The

distance of fulffijgbf tire hell crank lever{&m the governor axis is 14cm. Mass of each ball
in 4kg. At 3pOipffi the ball arm is vertiffiSd sleeve arm is horizontal. For an 40lo increase

in speed,^fu$eve moves up by 10mm, Mglect frictior,, find:in speed,^tff Speve moves up by lumq rreglect rlctloB ttno:
i) tgfr*iffim equilibrium speedi{total sleeve movement is 20mm

ii}ffiJ:*:"_ # Jffili ffi#:;ffi,, irso*.pff{to u. i,o.r,,oryffi00rprn 
*ry*

iketch..r,"ffiscopic.-:fu*kfl-. u r@ (r0Marks)

b. An aeroplane m4ke & complet. r,uii ffioi io* tuairufuwards left when flying at

175km/hr. fn.^4fur of the rotary grginWnd propelter6s$00kg with radius of gyration

30mm. The e&in\,runs of 2500mrnB$&ivhen viewed froildear. Find the gyroscopic couple

and what wi1l'l564he effect if phnffi'right insteadqf l&. (04 Marks)

c. Aeroplauq$qir:..lr issunffid*by bearins 2*4ftibapart,.weighing 6!ak^(11pnr.:r:r.i
il befthe ettEct tt planffi$r nght mstead,qr len. (u4 MarKs)

tflgine rotor is suppq6led*by bearing 2;{@apart, weighing 688kg (compressor,

t shaft). C.G. bgklEI# 0.92m from@Yand radius of gyration 0.229m. Find

bearing force6offiane when uldpS&! pullout at_1830 m radius ty": u1

960kffhr and vector spgHdfuOOOrprn Incltflp dentrifugal force effect and gyroscopic effect

;g"io pullout. **k (06 Marks),*\* {qer- w'w" %,w **^*t***
Jryd "@d,\ ry'
W ,$r

ryu *:ti;*

#
4.

.w
Wt'

.dr

. ..,..-l::'.,',ll ll€:lliri:
,.*."....",.\"

+a::'' ''l:
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Fie Q1(b)-(i)

A

Fie Ql(b)-(ii)

P= loooN

17AE/AS44

(10 Marks)

(10 Marks)

(16 Marks)
(04 Marks)

(20 Marks)

illl,,,, ",t

oo
o

a-

tr
(d

o
d
o

6R
X=
v,f
6e;n
-ooll
troo
.E i.,'(!$

b9p
otr-c !2

o;
fis,

rs
oO
dO
o!bot.06E5
to5

-2" A

6il

a8_tro-
o-a

9E60alE
6E
!o
5.v
u-ibo
o=
:lI
=oo-
o{
--.:6i
o
oz

!

la.
b.

Max. Marks: 100

Note: lzsw er any FIVE full questions, choosinpQ,,.{t{E full question from eaih module,
.:, Ii: o ... ,l

M6ddie-1:f
With a neat figure, explain crank and,diilted lever mechanism.'", "

3

Time:3 hrs.

3a.

t,, -a ,

b.

2a.
b.

''1 
'': 

'

obtain condition for coqeetdrine ror?tr, ##:;ehicle. (r0 Marks)
Explain peaucillier's apd"O,Jiieva wheel mechaniim. ':'::i:;'''.!' (10 Marks)

,r'1 rvrod'iire9 ,,::::,:.:,,:":::::,
':1, 

- 

:.,:

Determine variog,i}forces on the linl< and"couple T2 shd.rvii'in Fig Q3(a) below. Where
AB = 300mm;,BC'= 600mm, BD = 200gtm.

',ii. "'ii

,,"',,,,,,,,,.r'' .-;..5ig Q3(a)
Describe a{*$ffi velocity and relative velocity.

OR
A four bar mechanis*,AB is made up of four links, pin jointed at the ends. AD is a fixed
link which is l80mm lo'ng. fne links AB, BC and CD are 90mm, l20mm and 120mm long
respectively. At ccrtaih instant, the link AB makes an angle of 60o with the link AD. If the
link AB rotates,,at,,E:,uniform speed of l00rpm clockwise determine :

D Angulfu;,ilelocity of the links BC and CD
iD Angulir,acceleration of the links CD and CB.

I of2
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5a.
b.

17AE/AS44
Module-3

State and prove law of gearing. ,: i., (10 Marks)

A Pair of spur gear has 16 teeth and l8 teeth, a module 12.5,nrm, an addendum 12.5mm and

a pressure angle 14.5o. Prove that the gears have inl,etf,erehce. Determine the minimum
number of teeth and the velocity ratio to avoid interferrq4bb.':: (10 Marks)

OR .,,t",,''lt"

Explain with neat sketches :

D Compound gear train
ii) Epicyclic train. :i. " (08 Marks)

An epicyclic gear train is composed ef-$Xea annular wheel e havffisO teeth. Meshing

with A is wheel B, which drives whee,lnB through an Idler wheel'{; 'D' being concentric

with 'A' wheels B and C are carriefl',6r11an arm which rotates clockwise at 100rpm about the

axis of A and D. If the whbels B axi8;D have 25 and 40 teelh-lqspectively. Find the number

of teeth on 'C' and the speed and sea'ie of rotation of 'C'.

6a.

b.

8a.

Module-4
A shaft caries three rotating masses A, B and C of lQ, 12 and l5kg respectively. Their radii
of rotation are 6crr1 5e&I\add 8cm from the axis of the Shaft. The plane of rotation of masses

B and C are 50cm eirdlS0cm from the plane oi ::mass 'A' and on the same side of it,
The angular positionlof masses 'B' and lC' *ith respect to mass 'A' are 75" and 140o

respectively bothitieasured counter clockwise. If the radius of rotation of mass oL' and'M'
are to be 10cm" Determine the balancing,ma'sses in the planes 'L' and 'M' and their angular
position with respect to mass 'A'. The planti 'L' is 20cm to the left of plane 'A' and plane M
is l0Ocm,{o"the right of plane 'A'. (20 Marks)

OR
The pistons of a 4 cylinder vtjitibal inline engine$opdh their uppermost position at 90o

interval in order of their axial position. Pitch of cylinder = 0.35m. Crank radius - 0.12m,
length of CR : 0.42m. Thd ongine runs at 600itiq! If the reciproca[ing parts of each engine

has a mass of 2.5kg, findthe unbalanced pdmdri and secondary forcEb couples. Take central

(12 Marks)

(I0 Marks)

(10 Marks)

plane of engines as referOnce plane. ,..,' . ,. (14 Marks)

b. Why balancing of,rotating masses necesSaiy? (06 Marks)

Module-5
9 a. Derive an expression for height of pdtter governor. ,,,. (08 Marks)

b. In a a ponerlovernor the uppgf4ltd iower arms a;"el 200mm long and are hinged on the

mass axisltach ball weight 25N and the weight"of the sleeve is 250N. The force of friction
on the:sleeve is 25N. Thq'inclination of the arm to the vertical is 30o and 45o in the lowest
and height position. Cqlelllet€ :

i) Travel of the sleeve
''r'.""'ii) Speed at th:,5ottorq middle ari8,fop, taking friction into account during upwardrlrlttiirr"rltr 

tfaVel ,. ,,i,

iii) Speed at the bottom, middlo-and top, during downward travel, considering friction
. iv) Speed,at'the bottom, middle and top of the travel neglecting friction. (12 Marks)

10 a.

b.

OR
Describe the gyroscopic effect on airplane.
An aeroplane makes a,complete half circle of 40m radius towards left when flying at

175Km/hr. The mass of rotary engine and propeller is 400Kg with radius of gyration
300mm. The engine'"''runs at 2500rpm clockwise when viewed from the rear. Find the
gyroscopic coupld-.on the aircraft. What will be the effect if the aeroplane turns towards right
instead of ltft?""''

'''lr

,iirilll.irli.r,l,!

.r 1"rirr, ri'

.., - .'t':

,!**:I*
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