Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Flourth Semester B.E. Degree Examma%jon Jan./Feb. 2023
Kinematics of Ma%}unes

Time: 3 hrs. Max. Marks: 80

each module.

4,

A
1 a. Define the following : %:w% 3 @@%%
i) Mechanism i) Kmematlcg %r iii) Kinematic link %ﬁv@ Kinematic chain. (08 Marks)

R

b. Calculate the degrees of freéc Bgl
i)

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 -

(08 Marks)
?
2 a. Describe the wo ,_kmg of Whitworth qui e@return motion meehdnism. (08 Marks)
b. Explain the pan ograph with suitabléfigure and derive the expression for the same.
Y oS (08 Marks)

Mﬂ_llle_l“@“*‘

I sm, the crank OBs= 30mm and the connecting rod BC = 120mm.
3he crank rotates axxthe umfoxm speed of;%(j%rpm clockwise. For the crank position shown
' erank is turned 60°\ Find :

4
'
r\h

P Fig Q3 (16 Marks)
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OR

A four bar mechanism ABCD is madeup of four lmks&pxﬁ,\ﬁolmed at ends. AD is fixed link

which is 180mm long. The links AB, BC and CD_ar §90mm 120mm and 120mm long

respectively. At certain instant, the link AB makes%ﬁ%ngle of 60° with the link AD, if the
link AB rotates at uniform speed of 100rpm clog,kw*lse se. Determine :

i) Angular velocity of the links BC and CB, v

$

ii) Angular acceleration of links CD and Q& y 4 (16 Marks)
% ﬁcfm%
M%u‘le 3 X

In a reciprocating engine the lengtht o%grank is 25cm and length of connecting rod is 100cm.
i
the crank rotates at an uniform speec 5f 300rpm. By Klein’s‘eopstruction determine :
i) Velocity and acceleration Of piston %%@f
ii) Angular velocity and éng aﬁ‘ar acceleration of connectmg
iii) Velocity and accelgéamo 1ofa point on the connecfg ing rod 40cm from crank end, when

the crank is 30° %r%%anner dead center. —y (16 Marks)
) (
OR »

a. Determine the v i%f‘j% and acceleration of@@” iston by Klein’s construction for the following
specification stréﬁe = 300mm, Speed® e engine = 300rpm, Ration of length of
connectmg rod'to crank length = 4, Positidh of crank 45° with inner dead centre. (08 Marks)

b. Derive a% Q%’f*)’fessmn for siider crank mechanism using Klein’s construction. (08 Marks)

LY S S
oy Wy Y

4

. " Module-4 %%
In an eplcycllc gear train the internal wheels A, F“and e compound%hﬁel C, D rotate about
the axis ‘O’. The wheels_ B%nd E rotate on a Qlﬁ }ixed to the arm L"@‘%he wheels have same
pitch and the number of‘t‘@%‘[h on B and E argsl 8+ C =28, D=26. Af the arm L makes 150rpm
clockwise. Find the speed of F when iy Wheel A is ﬁxec‘i&% 11) Wheel A makes 15rpm

clockwise. %v aﬁ"?@;; (16 Marks)

% OR
a. Two equal ‘S”@pur gears of 48Meet mesh togeth w1th pitch radii of 100mm and the
addend(iis-are 4.25mm. I; pressure angle f@{w Calculate the length of action and

contac%?%’t a V (08 Marks)
b. Dergye an expression fgg%mmamum number of téeth on a pinion to avoid interference
g@g *‘””ﬁ*%k%, (08 Marks)
% & %%%’

% kMOdule 5

A cam w1th@$ as minimum tadius’ is rotating clockwise at a uniform speed of 1200rpm
and has toBi v‘M e motion to the%fe edge follower as follows :
i) Followér to move outwand through 3cm during 120° of cam rotation with SHM
ii) Dwell for next 60° Aim.}
iii) Follower to return”*to 4&ts starting position during the next 90° with UARM
iv) Dwell for the remaining period
Draw the cam pro»ﬁle"'?
a) kollowef‘”*'a”&;s passes through the cam axis
b) Follow“ﬁ*éim is offset to the left by lem. (16 Marks)
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OR
10 A cam rotating clockwise at uniform speed ofe %00rpm operates a reciprocating follower

through a roller 2cm in diameter. The followe m
i) Outward during 150° with UARM :
ii) Dwell for next 30° Mg,

i6n is defined as follows :

g
iii) Return during next 120° with SH} &% 7 @%; 5
iv) Dwell for the remaining perlod%stroke of the follower is 30m .minimum radius of the
cam is 3cm. 9
Draw the profile of the cam:
a) Follower axis passes ! t}%%g the cam axis
b) Follower axis is offsét t;gg»the right by lcm. ¢ (16 Marks)

% % % % % “‘%&
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