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TANTA UNIVERSITY THEORY OF MACHINES
FACULTY OF ENGINEERING 2" YEAR, 2006-2007

PRODUCTION ENG. & MECH. DESIGN DEPT. TIME: 3 HOLURS

FINAL TERM EXAM
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The epicyclic gear train shown in Fig. 1 is a part of a computing
mechanism. Prove that the output speed (n,.,) is given by
1 2
Nam zg Ng+_-ng

where n¢ and ng are the speeds of the first and the second input
shafts, respectively.

The slotted links 2 and 3 shown in Fig. 2 are independently driven
at angular velocities of 30 and 20 rad/sec (c.w.) and have angular
accelerations of 900 and 400 rad/sec’ (c.w.), respectively,
Determine the velocity and the acceleration of the pin p which is
carried at the intersection of the two slots.

Draw the cam profile to drive a reciprocating roller follower
through the following motion:

a) Outstroke of 120 degrees of the cam rotation with cycloid
motion.

b) Upper dwell for 40 degrees of the cam rotation.

¢) Return stroke for 150 degrees of the cam rotation with
uniform acceleration and deceleration.

d) Lower dwell for the remaining period of the revolution of
the cam.

The minimum radius of the cam is 25 mm, roller diameter is 20
mm, the line of stroke of the follower is offset 12.5 mm from the
center of the cam; the maximum lift of the follower is 40 mm.
Sketch the velocity and the acceleration diagram for one complete
revolution of the cam.

The equation of the turming moment of an engine is given as
500 +150sin36 Nm. The moment of inertia of the flywheel is
1000 kg.m” and the mean engine speed is 300 r.p.m. Calculate the
coefficient of speed fluctuation if the resisting torque s

500+60sin@ Nm. Take. sin36 =3sinA—4sin> 6.

1 Dr. Samy F. M. Assal



5- In the mechanism shown in Fig. 3, gear 2 is keyed to the driving
motor and is running (c.c.w) at constant speed of 800 rp.m, the
pressure angle is 14.5 degrees, Determine:

a) The time ratio and the stroke
b) The torque required to overcome the static resistance
of Q=3500N,
Given that: 0;A=150 mm, O;B=700 mm, BC=200 mm,
dg‘] 50 mm, d3=400 mm
DY

400 mm

L]

Dr. Samy F. M. Assal
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1.  One type of appliance manufactured by a large electronics firm has consistently expenenced a loss
The product must be continued in order to offer distributors a complete ine The most recent revenuce and
cost figures show an annual fixed cost of 90,0008 and a total vanable cost of 192,000 $ on sales of 12,060
units, which account for a revenue of 240,000 S, Costs and revenue arc directly proportional to the
production rate, which is 25,000 units per year at 100% capacity. What alter tives should be evaluated in
an attempt to improve the product’s competitive position? Represent the solution graphically. 5
% of degree

2. The manufacturers of “Vonderwashers” are presently operating at 75% capacity, A large retail
chainstore will sell Vonderwashers under the chain's own trade name if extra accessorics are added which
will increase variable production cost hy 4%. The tentative agreement will increase production n ful
capacity of the plant, but the selling price for the extra 25% output will be only 89% of the usual price for
Vonderwashers To exceed 80% capacity, the manufacturer will have to reopen an outdated assembly hine
where fixed costs are 25% higher and variable costs are 6% great. The present plant operating collection are:

1. Qutput: 91,500 units per year (75% plant capacity}).
2. Price; $110 per unit (wholesale price to regular distributors)
3. Vanable cost: $50 per unmit.
4. Fixed cost: $4,000,K)
Estimate The expected profit obtained by dumping at its points and points of a step increase, with
graphically Representation, 35 % of degree
3. The hefty mobile company is constructing an aggregate plan for the next 14 months. Although several
types of mobiles are brewed at the plan and scveral container sizes are countered, management has
decided to use one mobile as the aggregate measure of capacity. The demand for mobile over the next
14 months is forecast to follow the pattern in table-1, Notice how this demand usually peaks in the
summer months and is decidedly lower in the winter. The management of the hefty brewery would
like to consider three aggregate plans:
1. Level work force. Use inventory to meet peak demands
2. Level work force plus overtime. Use 20 percent overtime along with inventory as necessary in
May, June, July, Auggest, and November to meet peak demands.
3. Chase strategy. Hire and firc workers each month as necessary (o meet demand.
To evaluate these strategics, management has collected the following cost and resource data;
a) Each worker can produce 2000 mobile per month on regular time. On overtime, the same production
rate is assumed; but overtime can be used for only five months during the year
b) Each worker is paid 1500 $ per month on regular time. Overtime is paid at 150 percent of regular ime.
A maximum of 18 percent overtime can be used in any of the three months
¢) It costs 500 $ ta hire a worker, including screening costs, paperwork, and training costs, It costs 20008
to fire a worker, including all severance and benefit costs.
d) For inventory valuation purposes, mobile costs 18 to produce. The cost of carrying inventory s
assumed to be 2 percent month (or 2 cents per mobile per month)
€) Assume the starting inventory is 150,000, The desired ending inventory, a year from now, 15 also
150,000. all forecasts demand may he meet stockouts , thus, stockouts cost 0.1 S.
Evaluate each of the three strategies in terms of the costs which have been given and gives the

optimum. 30 % of degree

Month [ 1 [ 2 | 3] 456 7|89 0]t 12]13T14]
Quantity

3000 | 2500 | 3000 | 4000 | 4500 | 4500 | 6000 | 6400 | 7000 | 6000 | 3000 | 2500 ' 3000 | 2000
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