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1. The cross section of a concrete dam is as shown. Use 1000 kg/m’

9m  Bm , fm

for the density of the water on the right side of the dam and 2400 kg/m?
for the density of concrete. Determine the point of application of the
resultant of the reaction forces exerted by the ground on the base 43.

Answer: m, to the right of 4.

2. A 50-N force directed vertically downward is applied to the toggle
vise at C. Knowing that link BD is 150 mm long and that ¢ = 100 mm,
determine the magnitude of the horizontal force exerted on block E.
(Note: C and D are not vertically aligned.) _

Answer: N.

3. For the beam and logding shown, determine (a) the maximum
absolute values of the shear and (b) the maximum absolute values of the
bending moment,

Answer: (a) kips, (b) kips-ft.

Gkips [2kips

4.5 kips

4. The block shown is subjected a vertical force 1 kN and a horizontal
force P =200 N. Assume the coefficients of friction between the block
and the incline are 4 = 0.30 and z4 = 0.20. When = 30°, determine (a)
whether the block is in equilibrium or moving, (b) the magnitude of the
friction force.

Answer: (a) ,(b) N.

5. In the cathode-ray tube (CRT) shown, electrons emitted by the
cathode and attracted by the anode pass through a small hole in the
anode and then travel in a straight line with a speed v, until they strike
the screen at A. However, if a difference of potential ¥ is established
between the two parallel plates, the electrons will be subjected to a force
F perpendicular to the plates while they travel between the plates and
will strike the screen at point B, which is at a distance & from A. The
magnitude of the force F is F = eV/d, where e is the charge of an
electron and d is the distance between the plates. Neglecting the effects
of gravity and assuming the mass of an electron is m, derive an

expression for the deflection & 'in terms of 7, v,, e,m,d, [ and L.

Answer: : (ﬁﬁ{]};ﬁ'ﬂz a.gﬂ'&ﬁﬁg)
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6. Determine the moment of inertia in terms of a and 5 of the shaded

area with respect to the y axis. The area has a curve y = ke,

Answer:

"'\y 3

7. A 4-kg collar C slides on a horizontal rod between springs 4 and B.
If the collar is pushed to the right until spring B is compressed 50 mm
and released, determine the distance through which the collar will travel
(including the amount of compression, 50 mm.), assuming a coefficient
of friction 1 = 0.35 between the collar and the rod.

Answer: _ mm.
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8. In the engine system shown, / = 8 in, and b = 3 in. Knowing that the
crank AB rotates with a constant angular velocity of 1000 rpm
clockwise, determine the magnitude of the velocity of piston P when 8=
90°.

Answer: in/s.

9. A sphere with radius r is released from rest on an incline. Determine
the magnitude of the angular velocity of the sphere after it has rolled
through a distance corresponding to a change in elevation 4, assuming a
gravitational acceleration g. The answer should be expressed in terms

of r, g and A.

Answer:

10. From mechanics of materials it is known that for a simply
supported beam of uniform cross section a static load P applied at the
center will cause a deflection &, = PL*/48E], where L is the length of the
beam, £ is the modulus of elasticity, and [ is the moment of inertia of
the cross-sectional area of the beam. Knowing that L = 5 m, £ = 200
GPa, and / = 20 cm®, determine (a) the equivalent spring constant of the
beam, (b) the frequency of vibration of a 750 kg block attached to the
center of the beam, neglecting the mass of the beam.

Answer: (a) N/m, (b) Hz.




