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Second part (Dynamics)

Q.5 (A) The car in the Fig. moves in a
straight line such that for a short ;

time its velocity is defined by
v=0.9t° - 0.6t m/s, where t is in
seconds. Determine its position, 0

acceleration and the total distance
traveled whent=3s.
Whent =0, s =0. (o marks)g

[ ——

(B) A two-stage rocket is fired 2 (i)
vertically from rest at s = 0 with an

acceleration as shown. After 30 sec »
the first stage A burns out and the

second stage B ignites. Plot the v-
and s-t graphs which describe the a=0017

r S o MR

(C) Determine the tension (x&d)) developed
in the cords (Ju=¥ %) attached to each block
(A€ JS L 3=l and the accelerations of the
blocks. Neglect (J«t)the mass of the pulleys -
(< <4 and cords.

Note that: There are two cords and each

cord has a tension force different from the

other cord. ‘(ID marks)

(D) A smooth (usll) 2-kg collar (iis) C, shown in
the Figure, is attached to a spring (4,2)) having
a stiffness 2 = 3 N/m and an unstretched length
of 0.75 m. If the collar is released from rest (il
OsSadl e ddall) at A,
Determine at the position y=1m: .
y=1m e b la Syl
i) The collar's acceleration (iﬂa-“ dae),

the collar. (IU marks)
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Q.6 (A) The man at A wishes to throw (<)
two darts (0ss)) at the target at B so
that they arrive at the same time( 4 !sbe
gl i), If each dart (g=) is thrown
with a speed of 10 m/s, determine the
angles 6 and 8, at which they should

be thrown and the time between each
throw. Note that the first dart must be -
thrown at 6,(>6p), then the second

dart is thrown at 6y

(B) At the instant shown in the Fig. cars A
and B are traveling with speeds of 18 m/s
and 12 m/s, respectively. Also at this
instant, A has a decrease in speed of 2 m/s?,
and B has an increase in speed of 3 m/s?.
Determine the velocity and acceleration of
B with respect to A.

(C) At the instant shown, the water
sprinkler is rotating (circular path)
with an angular speed @=3rad/s and
an angular acceleration @ =3rad/s*. If
the nozzle lies in the vertical plane and
water is flowing through it at a
constant rate of 3 m/s, determine the
magnitudes of the velocity and
acceleration of a water particle as it
exits the open end, r = 0.2 m.

(10 marks)
This exam measures the following ILOs
Question Number Q1 Q4 Qs5-b Q5-d Q2 Q5-c Q3 Q5-a Q6-b
Skills Q6-¢ §0=
Knowledge &understanding skills Intellectual Skills Professional Skills
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