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K FEWEE  AERIRERENAS  AERBALMAEE, F TP -
1. Arm A4BC is connected by pins to a collar at B and to a crank CD at C. Assume the weights of all members
are negligible and that collar B freely moves along the horizontal rod with negligible friction. Determine:
(a) (15%) The torque M fequired to hold the system in equilibrium if 6 = 0°. (Express M in terms of P).
(b) (10%) Compute the value of the applied force P required to hold the system in equilibrium, if 6 =36.87°

and M = 300 N-mm.
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2. A 30 N block 4 rests on top of a 150 N block B. Block 4 is connected to a 50 N block C by a cord that
passes over a drum D. The cord and drum D are assumed to be frictionless. The coefficient of static friction
is 0.3 between blocks 4 and B, and 0.4 between block B and the ground. Assume that no tipping occurs.
(a) (10%) Determine the minimum force P required to initiate motion of block B.

(b) (5%) Using the result from part (2), determine the friction force between blocks A and B at the onset of

motion of block B.
(c) (5%) If the weight of block C is reduced to 5 N, determine the minimum force P required to initiate

motion of block B.
(d) (5%) Using the result from part (c), determine the friction force between blocks A and B at the onset of

motion of block B.
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3. (Total 25%):

The military jet aircraft has a gross weight of 24,000 1b and is poised for takeoff with brakes set while the
engine is revved up to maximum power. At this condition, air with a specific weight of 0.0753 1b/ft’ is sucked
into the intake ducts at the rate of 106 Ib/sec with a static pressure of -0.30 Ib/in.? (gage) across the duct
entrance. The total cross-sectional area of both intake ducts (one on each side) is 1800 in.? The air—fuel ratio
is 18, and the exhaust velocity u is 3100 ft/sec with zero back pressure (gage) across the exhaust nozzle.

Compute the initial acceleration a of the aircraft upon release of the brakes and the following rates.

(4%) Air intake mass rate: Mg, 5 = (Ib X sec/ft) Options: (a) 106, (b) 3.29, (c) 5.89, (d) 59.2, (e)
0.183, (f) 113, (g) 10900

(4%) Fuel mass rate: mp, = (b X sec/ft) Options: (a) 106, (b) 3.29, (c) 5.89, (d) 59.2, (e)

~ 0.183,() 113, (g) 1908 '

(4%) Air intake velocity: vy = (ft/sec) Options: (a) 0.0243, (b) 0.782, (c) 3.50, (d) 14.7, (e) 0.183,
(f) 113, (g) 10900

(4%) Exhaust mass rate: Mg, paust = (Ib X sec/ft) Options: (a) 62.51, (b) 3.47, (c) 112, (d) 14.7,
(e) 0.183, (f) 113, (g) 10900

(4%) Netthrust: T=____ (Ib) Options: (2) 0, (b) 3.29, (c) 11100, (d) 193550, (e) 193410, (f) 10400, (g)

' 10940
(5%) initial aircraft acceleration: a = (ft/sec?) Options: (a) 0, (b) 8.06, (c) 0.433, (d) 0.456, (e)

14.7, (£ 259, (g) 14.0
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4. (Total 25%):
A helicopter starts from rest at point 4 and travels along the straight-line path with a constant acceleration a.

If the speed v = 36 m/s when the altitude of the helicopter is 2 = 47 m, determine the values of 7, #, 0,
and @ as measured by the tracking device at O. At this instant, 6 = 40°, and the distance =156 m. Neglect
the small height of the tracking device above the ground.

Within the tracking device software, the default units for tracking values are m/s,m/ s?,rad/s,rad/s?
7, ¥, 0,and @

(6%) Radial velocity measurement: 7 =

(6%) Radial acceleration measurement: 7 =

(6%) Angular velocity measurement: 6 =
(7%) Angular acceleration measurement: 0=




