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PART A

Ql (a) The acceleration a [rnis2] of a particle is given by the equation

a-Ax3t+Bvt

where x, t and v are length [m], time [s] and velocity [ur/sJ respectively. If the
equation is dimensionally homogeneous, give the unit in SI forr4 andB.

(5 marla)

(b) The pressurep at depth ft below the surface of a stationary liquid is given by

p = pr+Th

wherep" is the pressure at the surface and yis a constant.

(i) Ifp is in newton per meter squared and h is in meters, what are the units of y ?
(ii) The ahospherics pressure is 101.3 lt{/m2 and the pressure at the depth of l0

m below the sea level is 199.4 kt{/n2. Find the value of 7in ttree significant
figures.

(10 marks)

Q2 (a) The plate suspended from two wires is acted on by the three forces shown in Figure
Q2(a). Ifuowing that the resultant acting on the plate is zero, determine the valui of
Q and the angle 0.

(10 marks)

(b) The man exerts a force P of magnitude 60 N on the handles of the wheelbarrow as
shown in FiSure Q2O). Iftrowing that the resultant forces P, Q, and W is zero,
determine the value of Q and W.

(10 marks)

Q3 (a) Determine the moment about P if the force F and the angle a shown in Figure e3(a)
arc20 N and 30 deg respectively.

(5 marks)

(b) The flex-headed ratchet wrench is subjected to force P, applied perpendicular to the
handle as shown in Figure Q3O). Determine the momentltf tnis imparts along the
vertical a:ris of the bolt atl.
Given: P =100 Nm, 0 = 30 deg, a = 0.11tr, b: 0.01 m

(15 marks)
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Q4 (a) Figure Q4(a) shows 500lt'{m of moment M, l5kl{ of force F, and 6 k}.I/m of load w
act on a single beam. The length of a and b are 7.5 m and 4.5 m respectively.

(t) Replace the loading by a single resultant force, and
(ii) Speciff the location of the force on the beam measured from point O.

(10 marks)

(b) Figue Q4O) shows the distibuted loading w(x) act on the bottom of the wing due to
the air presflne. If the length a is 3 m and the loading is given as w(x) = 86xz ltq/m,

(l) Determine the quivalent restrltant force, and
(ii) Specify where it acts, measured from pointl.

(10 marks)

PART B

a5 (a) Locate the centroid of semicircular area as shown in Figrre Q5(a).

(b) Locate the centroid of the shaded anea shown in Figure e5(b)

(10 marks)

(15 marks)

Q6 (a) The cylinder shown in Figrre Q(a) has constant density po. Determine its mass and
the position of its center of mass.

(10 marks)

(b) If the cylinder shown in Figure Q6(b) has density givenby the equation,

e * e"(t+il

locate the position of its center of mass.

(15 marks)
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