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Answer all questions. Each question carries equal marks, The symbols have their usual meanings.
Draw the free-body diagram if required. The right column also indicates the course objective (CO) and

Program outcome (PO) and K, P, A addressed by each question

Q-01(a). When the Skg box reaches point A it has a speed vA = 10 m/s. Determine the normal
force the box exerts on the surface when it reaches point B. Neglect friction and the size of the box.
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Fig. 1(a)
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Q-01(b). When s = 0, the spring on the firing mechanism is unstretched. If the arm is pulled back
such that s = 100 mm and released, determine the speed of the 0.3-kg ball and the normal reaction

of the circular track on the ball when O = 60'’. Assume all surfaces of contact to be smooth. Neglect

the mass of the spring and the size of the ball.

A -= \ SIX) N /m Fig. 1(b)
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Q-02(a). The car C and its corltents have a weight of 600 lb, where„ block B has , weight of 200

lb. If the car is released from rest, determine its speed when it travels 30 ft down the 20o incline
Suggestion: To measure the gravitational potential energy9 establish separate datums at the initial
elevations of B and C.
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Q-02(b)• The 30-lb block A is placed on toP of two nested springs B and c and then pushed down 10
to the position shown. If it is then released) determine the maximum height h to which the block A ((--03)
will rise. (P02)
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Fig. 2(b)

Q-02(c). The forCe of F = 50 N is applied to the cord when s = 2 m. If the 6-kg collar is originally

kr

at rest, determine its velocity at s = 0. Neglect hiction.

iCm lb/iiI
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SFig. 2(c)
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Q-03(a). The motor M pulls on the cable with a variable force F (Different equations in
3-time ranges). as shown in the fig 3(a), where f is in seconds. If the 5-kg crate is initially
at rest at r = 0. determine:

12
(C04)
(P02)

K2
(i) TIle time required for the crate to begin lifting. (Hint : it occurs within P fo 4 seconds,'
fInd it using the equation ofF in this time range.)

(ii) At r = 8 s, Find total f Fdt, total impulse on the crate and the speed of the crate.

Neglect the mass of the cable and pulleys.

F vs t

tfsI

Fig. 3(a)

Q-03(b). A 4-lb ball B is traveling around

in a circle of radius r = 3 ft with a speed
(VB)1 = 6 ft/s. The attached cord is pulled
down through the hole with a constant

speed v, = 2 ft/s, so that the radius of the
path decreases according to the relation
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rd) = 3 – 0.25t (ft)
If the kinematic coefficient of friction
between the ball and the surface is
Fk = 0. 02, determine

(i) After t = 4 s find the radius, the speed
of the ball, and the cord force. Fig. 3(b)

(ii) The time required for the ball to reach a speed of 8.5 ft/s. Also, find the distance of
the ball from the hole at that instant and cord force
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Q-04(a). The bag A, having a weight of 6 lb, is attached to a 3-ft light cord and is released
from rest at 0 = 0' (horizontal). It swings down and collides with the 18-lb box B when
the bag is at 0 = 60' . The line of impact is horizontal. If the coefficient of restitution
between the bag and the box is e = 0.5, determine the velocities of the bag and the box
immediately after impact.
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Fig. 4(a)

Q-04(b). A boy uses a slingshot to fire a 0.2-lb marble with an initial velocity of 75 ft/s at 20
an angle of 45'> above the horizontal from a point 5 ft above the ground. The marble travels (C04)
and strikes a concrete wall at point B, located 100 ft horizontally from the launch point. (P02)
The wall is inclined at 60'’ with respect to the horizontal. m

If the coefficient of restitution between the marble and the wall is ew = 0. 5, and the

coefficient of restitution between the marble and the ground is eg = 0. 6, determine:

1.

2.

3.

4

The time and height at which the marble strikes point B.

The velocity of the marble immediately after it rebounds from the wall.

The horizontal distance from B at which the marble hits the ground (point C) and
velocity of the ball before and after hitting the ground.

The maximum height reached by the marble after rebounding from the ground.

th = 75 ft/s

45'
rX 5ft

100 ft
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