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Question | SECTION A (Objectives — 12 Marks)

Lo Using [-111, ex; unples of engineering particles include the following: (I) Air craft in Space (II) Ship in mid-sca
(1) Barth in celestial sphere (a) Tonly (b) T and 11 only (¢) I, IT and I1I (d) 11 and I11

20w foree that resists the movement of (wo contac ting surfaces that slide relative to another.
(1)Couple (b) Iriction (¢) Plane motion (d) Column

A, . isused to study the dynamic response or accelerated motion of a body.
(a )( vulmul (b) Center of gravity () Centre of mass (d) Moment of inertia

4. _states that ‘the moment of inertia for an area about an axis is equal to its moment of inertia

,llmul a |)u el axis passing through the area’s centroid plus the product of the area and the square of the
perpendicular distance between the axes’.
() quilibrium (b) Parallel axis theorem (c) Radius of gyration (d) Moment of inertia
. is o skereh of the body showing all forces (hat act on it.
(l)\lu detal dingram (I)) I qullllmmn body diagram (c) Iree sketeh diagram (d) 'ree body diagram
6. “The branch of engineering science which predicts and describe the condition of test or motion of bodies
under the action of applied forceis called ____
(1) Mechanics (I)) Strenpth of Materials (c) Statics (d) Theory of Elasticity
7. A o dwa collection of forees acting on a body in one or more planes.
(m)Cone current force (b) Foree system (c) Collinear force (d) Particle
B, I'he motion along a curved path confined to one planc is called
()Plane motion (b) ‘T'ranslational motion (() Plane curvilinear motion () Curvilinear motion

9, —deals with the xnuly of hodies in motion without considering the force that causes the motion (a)
inetics (I;) Dynamics (¢) Kinematices (d) Rigid body
10, s (ed quantity used as standard of measurement

(a) Quantity (h) Fundamental unit (¢) Magnitude (d) Unil
I The forces exerted by one’s legs on a bicycle pedal is an example ofa

(mlioree Bystem (b) Couple system (c) I,qmlllnuun system (d) Dynamic H)xlcln
12, . b5 the resolution of force into two components (1) magnitude (b) Resultant components (c)

rectangular components (d) orthodoxia components
SECTION B
Question 2 (Horee and Force systems)

(a) Determine the x and y components of each of the forees shown in fig, Q2(n). [3 Marks)
() Determine the magnitude and the coordinate direetion angles of the resultant foree acting on the ring in
[ Q2(h). [5 Marks]
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(©) A force of 500 N forms angles of 60°, 45°, and 120°, rcsp(;c(ivcly, with the x,y, and zaxes. I'ind the

components Fx, Fy, and Fz of the force. [4 Marks]
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Fig. Q2(a) Fig. Q2(b)

Question 3 (Force and Couple Moment)

N e . . . » ., . saiiles

(2) Determine the required magnitude of couple Moments M, Mz and Ms in Fig. Q3(a) so that the resultant
couple moment is Mg = (-300i + 450j - 600k) Nm. [4 Marks]

(b) An antenna is guyed by three cables as shown. Knowing that the tension in cable A1B is 288 N, replace the

force exerted at 1 by cable 1B with an equivalent force-couple system at the center O of the base of the

antenna shown in Fig. Q3(b). [8 Marks]
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Question 4 (Equilibrium of Structures, Machine Parts and Supports)
(a) Two crates shown in Fig Q4(a), each of mass 350 kg, are placed as shown in the bed of a 1100-kg pickup
truck. Determine the reactions at each of the two (a) rear wheels A1, (b) front wheels B. [7 Marks]

(b)(i) Prove that F = FA (i) prove that cosg + cosg + cos; =1

[5 Marks]
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Question 5 (Friction)

(@) Ditferentate between solid and wet friction [2 Marks]
) A\ force F acting along an incline plane is just sufficient to maintain a body on a plane, the angle of friction A
being less than the angle of the plane a. Prove that the least force acting along the plane sufficient to drag the

[6 Marks]

X Fsinla+d)

body up the plane1s P = ————
N snly—3) X .

(©) A body resting on a rough horizontal plane required a pull of 180 N inclined at 30" to the |)1:||1't-‘ just to ”‘A"I'C “'f
Lt was found that a push of 220 N inclined at 30 to the plane just to move the body. Determine the weight o

the body and the coefticient of friction. [4 Marks]

Question 6 (Plane motions, Newton’s Law of Motion, Energy and Momentum analysis) . ]
A - attachec a spring o
@ A 3-kg block shown in fig. Q6(a) rests on top of a 2-kg block supported by but not attached to 11 \[;1[1 dl
\ ¥ . . ot SO Nen > 7 1¢
constant 40 N/m. The upper block is suddenly removed. Determine (a) the maximum speed xucll(.LM)} lt
. . . » Marks
2-kg block, (b) the maximum height reached by the 2-kg block. [5 2 J

. . o — 3 2 . ‘e the time 1n se .
(b) The displacement of a point is given by £ = 28° + 7+ 06 where s is in meters and tis the tme m scconds
Determine the displacement of the point when the velocity changes from 8.4 m/s to 18 m/s. Find also the )
. . . . . ar S
acceleration at the instant when the velocity of the particle is 30 m/s. [4 Marks]

(c) The angular displacement of a body is a function of time and is given by the equation
- - .. 7
i=10-3t+ai-
\Where tis in seconds: Determine the angular displacement, velocity and acceleration when t= 5seconds.
[2 /2 Marks]
Question 7 (Centroids and First and Second Moments of Area)

(a) Locate the centroid (¥) of the cross-sectional area of the beam shown Fig. Q7(a) [4 Marks]
(b) Determine the centroid (X) of the shaded area shown in Fig. Q7(b). [4 Marks]
(c) Determine the moment of inertia of the cross-sectional arca of the T-beam shown in Fig. Q7(c) with respect
to the x! axis passing through the centroid of the cross section. [4 Marks]
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