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UniversitY Of Technologr
Building and Construction Engineering Department

Final Exam - First Attempt 2016 - 2017

Date: 28 May 2017
Time :3 Hours

Note: Answer FOUR questions onl

Ql : Determine the coordinates of the centroid of the shaded area shown in Fig. l.

Q2: A particle starts from rest and moves along a straight line for 3 seconds with a
constant acceleration of5 m/sec2 to the right. Then the acceleration is change to
12 m/sec2 to the left for 4 seconds after which the particle travels with a
constant velocity for 2 seconds. Determine:

a, The total distaace traveled by the particle.
b. The linear displacement ofthe particle from the starting point.
c. The velocity ofthe particle after 5 seconds from the starting point.

Note: Solve using velocity - time diagram (v - t diagram).

Q3: The bar OA rotates about ar axis through O, when it is in the position shown in
Fig. 2 it has an angular velocity of8 n rad/sec
clockwise. The bar rotates with constant angular
acceleration of2 n rad/secz counterclockwise. At
the end of its rotation time the bar has angular
velocity of4 n rad/sec counterclockwise.
Determine:

a. The tolal time elapsed during the motion ofthe bar.
b. The total angle tumed by the bar.
c, The components ofthe acceleration ofpoint A after 5

seconds from its position shown in Fig. 2.

Fig_2

Subject :EngiDeering Mechanics
Class: l'l

Fig. 1



'Q4: For the shaded area shown in Fig. 3, determine:
a. The moment ofinertia with respect to x-axis.
b, The product ofinertia with respect to axis through the origin.

Fig. 3

Q5: Block A shown in Fig. 4 has initial velocity of 5 m/sec downwards the
plane. The coefficient of friction between block A and the plaae is 0.5,
determine:

a. The acceleration ofblock A.
b. The velocity ofblock A after it moves 10 m.
c. The weight ofblock A ifthe frictional force is 20 N.

Note: The gravity acceleration is l0 m/sec2.
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Note: Answer FOUR questions o

Ql: Determine the coordinates ofthe cenffoid ofthe shaded area shown in Fig. l.

Fig. 1

Q2: A particle Ctarts from rest and moves along a straight line for 3 seconds with a
constant acceleration of5 m/secz to the right. Then the acceleration is change to
12 m/sec2 to the left for 4 seconds after which the particle travels with a
constant velocity for 2 seconds. Determine:

a. The total distance traveled by the particle.
b. The linear displacement ofthe particle from the starting point.
c. The velocity ofthe particle after 5 seconds from the starting point.

Note: Solve using velocity - time diagram (v - t diagram).

Q3: The bar OA rotates about an axis through O, when it is in the position shown in
Fig. 2 it has an angular velocity of 8 n rad/sec
clockwise. The bar rotates with constant angular
acceleration of2 n rad/seC counterclockwise. At
the end of its rotation time the bar has angular
velocity of4 n rad/sec counterclockwise.
Determine:

The total time elapsed during the motion of the bar.
The total argle tumed by the bar.
The components ofthe acceleration ofpoint A after 5
secouds fiom its position shown in Fig. 2.
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' Q4: For the shaded area shown in Fig. 3. determine:
a. The moment ofinertia with respect to x-axis.
b. The product ofinertia with respect to fiis through the origin.

Fig. 3

Q5: Block A shown in Fig. 4 has initialvelocity of 5 m/sec downwards the
plane. The coeffrcient of friction between block A and the plane is 0.5,

determine:
a. The acceleration of block A.
b. The velocity ofblock A after it moves 10 m.
c. The weight ofblock A ifthe frictional force is 20 N.

Note: The gravity acceleration is l0 m-/sec2.

Fig.4


