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Question No. 1 :-

A- ln themechanismshowninF ig , l ,  thecrank OzA ro ta teswi thun i form angularve loc i tyo f

Z0 radls in clockwise direct ion. Determine for the given posit ion the angular velocity and

angular accelerat ion of the l ink O6C. Given :-  O2A= 4 cm, AB= 20 cft) ,  O2Oa= 19 cm,

(2s )

OaB= 8 crfl, OaO6= 4 cm and O6C= 8 cm

B- l f  the dr iv ing torque that act ing on the crank o2A is 40 N.m,

l ink  oec  to  ma in ta in  the  mechan ism in  s ta t i c  equ i l ib r ium.

(1s)
f ind the resist ing torque at

(10)
(20 )Quest ion  No.2 : -

The var iat ion of  crank shaft  torque of  4-cyl inder petrol  engine may be approximately

represented by taking increase uni formly f rom zero to 280 N,m dur ing the hal f  revolut ion,

then decrease un i fo rmly to  140 N.m dur ing the  nex t  ha l f  revo lu t ion .  l t then  remain  cons tan t

for the fo l lowing one revolut ion,  This cycle being repeated in every two revolut ions.  The

average speed is 800 rpm. Supposing that the engine dr ives a machine requir ing a constant

torque, determine:-

A * The mass of  the f lywheel,  of  radius of  gyrat ion 0.4 m to l imi t  the total  speed var iat ion

to 4 revolut ions,  and

B -  The horse power necessary to dr ive the machine'



lz l
Quest ion No.3 : -

A - Two gear wheels of 6 module have 20 and

and each wheel  has a s tandard addendum

contact and the maximum sl iding velocity,

t8 rad/s,

(2s )
36 teeth respect ively.  The pressure angle is 20o

of  one modu le  .  F ind  the  length  o f  the  pa th  o f

i f  the  angu lar  ve loc i ty  o f  the  smal le r  whee l  i s

(8 )

B -  In  the  ep icyc l i c  gear  t ra in  shown in  F ig . (2 ) ,  the  whee l  A  and whee l  E  (  40  tee th  )  a re  f i xed

to s leeve Y which is f ree to rotate on spindle X. The wheels B (24 teeth )  and C (  30 teeth )

are keyed to a shaft  which is f ree to rotate in a bear ing on the arm F, The wheel D has 72

teeth,  The dr iv ing wheel H has 20 teeth a 'nd is mounted on a shaft  V rotat ing at  100 rpm

in  c lockwise  d i rec t ion .  l f  the  annu lus  gearJ  i s  s ta t ionary  and a l l  the  tee th  a re  o f  the  same

pitch,  f ind the speed and direct ion of  the rotat ion of  the shaft  Z.  (12)

Quest ion  No.4  : -  (  15  )

The fol lowing data is provided for a disk cam rotat ing c lockwise at  uni form speed:-

-  The r i se ,  upper  dwe l l ,  and re tu rn  ang les  are  90o,30o and 120o degree respec t ive ly .

-  The base c i rc le  rad ius  is  30  mm,

-  The mot ion  dur ing  the  r i se  and dur ing  the  re tu rn  a re  bo th  s imp le  harmon ic .

Draw the  cam pro f i le  fo r  t rans la t ing  ro l le r - fo l lower  dur ing  50  mm he igh t ,  i f  the  ro l le r

rad ius  is  10  mm,

Also  de termine the  max imum acce le ra t ion  o f  the  fo l lower  when the  cam ro ta tes  a t

100 rpm,  and draw the  d isp lacement ,  ve loc i ty  and acce le ra t ion  d iagrams fo r  one

comple te  revo lu t ion  o f  the  cam.

Pr.Dr.  S.  Ghoeam
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