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Draw rhe vetocity polygon for thc mechanism shown in Fig. 26 and

clererminc Vntn , Vcru and tl-re angular vclocity of link 3" Crank Or A
rotates at ro radians/sec..
Calculate the values for co = 100 radlsec. The length of links are O2Oa =
65 mm (fixed) , OzA = 28 mm , OrB = 49 mm , AB = 44 mm AC and BC

on the link 3, are 25 mrn and 30 mm respectively.
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ln {lg. (2) , the angular vclociry ofl rhe crank oA is 600 rpm . Determine
the linear velocity of the slidei6 ancl the angurar velocity of the link 5,when the crank is inclincd ar an angle of 7so ro rhe vertical. .fhe
dimension of various links are oA = 2imm, nB = 44mm, BC = 49mm,BD = 46 mm, and rhe center clistance bctwcen the ccnrers of rotation oand c is 65 mm. parh of rhe traver of slicler is I r mm vc.rociry b*to* nx.apoint C.

t^**- Noa = ) oo t:P,m

W ti: . qtt* = to raJlt

(a,
Coo0guratioo diagram : Scalo I mm. .i 2 m
Vclocity p:rlygon : Scalc I mm. : 50 mm/sec
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canstruct the velocity diagram for rhe rnechanism shown in Fig. (3) (a),
and determine the angular velocity of link DC and Ec, it tt* spa"ei-ortne
crank oB is 60 radlsec. oB is vertical in the given configuraiion. oc =45 mrn is one link rvith turning pair of B with On.
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W. I" 1_r 
swiveling^p^oinrj-..lanism_shown in Fig. (a) (a) oB = 2.5 cm,* link AB * r g cm, AD = tr, DE = r00 cm. Disrance berwe.n n*.J poirio and c is 5 cm. crank oA rorates ar zoo ,p*. b;;;. the

acccleraticln of sliding of link DE in the trunnion.
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ffi The Kineruii. cliagram of one the cylinders o[ a rotary engine is*shown'in Fig.(o). OA is the crankrvhich is vertical and tixed; this is 7.5
cm long; AP rs the connecting rod 25 cm long. f'he line of stroke OP is
inclined at 30" to the vertical in the position shown in the figure, The
cylinders are all rotafing at a uniform speed of 900 rpm about the fixed
center O. Determine the acceleration of the piston inside the cylinder and
the angular acceleration of the connecting rod:
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Fig. (e) shows Andrean Variable Stroke Mechanism in which the

links 2 and 7 have a rolling contact without stipping. Construct
the acceleration diagram and determine the linear acceleration of
the slider block D and also the angular acceleralion of lirtks rlC
CD.and CB.
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ffi
W Find out the acceleration of the slider D and the angular acceleration of link
-CD for the engine mechanism shown in Fig. 7. The crank OA rotates uniformly at

180 r.p.m. in clockwise direction. Tlle various lengths are: OA : 150 mm ;
AB :4SO **; PB : 240 mm; BC : ZfO mm ; CD: OOO -*.
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lThe mechanism of a warping machine, as shown in Fig. g.1g, has the
dimensions as follows:

O1.{: 100 mm; AC : 700 mm ; BC :200 mm ; BD: 150 mm i OzD = 200
mm ; o2E:400mm I o:c = 200 mm. The crank olA rotates at a uniform
speed of 100 radls. For the given configuration, determine:

o Linear velocity of the point E on the bell crank lever,
o Acceleration of the points E and B, and 3. Angular acceleration of the

bell crank lever.'
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A pump is driven from an engine crank-shaft by the mechanism as shown in Fig. The
pump piston shown at F is 250 mm in diameter and the crank speed is 100 r.p.ri. fh.
dimensions of various links are as follows:
oA: 150 mm ; AB : 600 mm ; BC :350 mm ; cD : 150 mm; and DE:500 mm.
Determine for the'position shown :

o The velocify of the cross-head E,
o The rubbing velocity of the pins A and B which are 50 mm diameter.
o The torque required at the crank shaft to overcome a pressure of 0.35 N/mm2,
o And the acceleration of the cross-head E.



m-, r..
WffiWThe driving crank AB of the quick-return mechanism, as shown in Fig. 8.30, revolves atEw* 

a uniform speed of 200 r.p.m. Find the velocity and acceleration of the tool-box R in
the position shown, when the crank makes an angle of 60o with the vertical line of
cenhes PA. What is the acceleration of sliding of the block at B along the slotted lever
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@* T:thTo- 9ra Tqlk yd sro|gd lever qulck retum motion is shown in Fig. irtr,.
crank rotates counter clockwise ! 120 r.p.ffi., determine for the configuration"rfro*n,
the 

1eloci.t1 
and acceleration of the ,urn D. Aiso detet in. ifr.-*gur* acceleration of

the slotted lever. crank, AB:150mm; slotted arrn, oc: zoomm *J u* cD : 200mrn
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Benha University

Shoubra Faculty of Engineering

Theory of mechanisms and machines

2 nd year Mechanical {Power)

Mid-Term Exam 2d semester 2014 / 201s

Time Allowed 1.0 Hrs.

1- The shown mechanism fig ( I ) is drawn to scale of length mr= l0 cm /cm .
The link 2 rotates with angular velocity Ozr =20 s -r and the angular
acceleration t n =50s*2 .
Obtain the velocity and acceleration of points B & C
Obtain also the angular velocities and angular accelerntions of links 4 & S.
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