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SECTION B
Q3 (a) Define the following terms.

(D Chemical equation
(2 marks)

(ii) Limiting reactant
(2 marks)

(iiD Actual yield
(1 mark)

(b) 50 g of sodium hydroxide (NaOfD reacted with 49 g of sulphuric acid (fIzSO+)
forming sodium sulphate (NazSO+) and water molecule GtzO).
(i) Write a balanced chemical equation of the reaction.

(2 marks)

(iD Determine the limiting reactant.
(5 marks)

(iii) Calculate the NazSO+ formed from the reaction (in gram).
(3 marks)

(c) (l) Name any two units of solution concentration that normally used in chemistry
analysis.

(2 marks)

(ii) Water is added to 125.00 mLof 0.350M KNor solution untilthe volume
of the solution is exactly 500 mL. Calculate the concentration of the
final solution.

(3 marks)

(d) The SOz present in air is mainly responsible for the acid rain phenomenon. Its
concentrdion can be daermined by titrating against a standard permanganate
solution as follows:

5SO2+2KMnO++2H2O ---2MnSOa + KzSO+ +2I{zSOc

Calculate the number of grams of SOz in a sample of air, if 15.50 mL of 0.025 M
KMnOI solution is required for the titration.

(5 marks)



. COMIDENTIAL
DAS 12703

Q4 (a) Brietry $nmarizethe e&ts ofach oftre for ftcffis tt* affocr racs ofreactims.
(8 ma*s)

(b) Rate daa we,re collwted forthe following reaction d a partianlar tenrperatrne.

2CtOr{q) + 2OW(q)---.-ClOr(aq) + ItO(|

Experiment lCtOrI
(moUL)

tOF'I
(moUL)

Initht Retc
(tU/s)

2 0.012 0.024 4. 14x 104

4 o.o24 0.o24 l.66xl0-3

(r) Identify the rate - law expression forthis reaction.
(10 marlrs)

(ii) Dscribe the order of th reaction with respect to €ach reactant aod to the
ovorall order.

(3 narks)

(iii) Calculatethernlue, withrmit forthc spocific rate const@ fr.

(4 narks)
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SECTION C
Q5 (a) A projectile is launched from a cliff 100 m above level ground with a launce velocity

of 20 ms-r and angle of 20o above the horizontal. The projectile reach the ground at
time 2 s.

(D Calculate the projectile maximum horizontal range.
(3 marks)

(ii) Determine the maximum vertical displacement it can reach from the ground.
(4 marks)

(b) Figure Qs(b) shows a box with a mass mr : 15 kg go down a distance s on an
inclined plane with a slope of angle a:30owhen the box is coupled by a rope and a
pulley to a bucket with mass mz: 20 kg. Ignore the friction force, the moment of
inertia of the pulley and the mass ofthe rope.
(D State the Newton's Second Law in words and mathematical form.

(2 marks)

(ii) Draw a free-body diagram for the force acting on object I and2.
(3 marks)

(iiD Calculate the acceleration on the system.
(10 marks)

(i*r) Calculate the tension on the string.
(3 marks)

Q6 (a) List THRDE (3) types of deformation
(3 marks)

(b) FIGURE Q6(c) shows the upper surface of a Styrofoam of thickness 150.0mm,
length 7.0cm and width 2.0cm is displaced 0.64 cm by a tangential force. Given that
the shear modulus, S, ofthe Styrofoam is 940 Pa. Calculate:
(i) The magnitude of the tangential force

(6 marks)

(iD The shear stress on the Styrofoam
(3 marks)

(c) (D Define Young Modulus
(l marks)

(ii) A copper cylinder is stacked end to end with a brass cylinder as shown in
FIGURE Q6 (c) (ii). The length of the copper and brass cylinder as 3.0cm
and 5.0cm respectively. Each cylinder has a radius 0.35cm. A compressive
force F : 6550 N is applied to the right end of the brass cylinder. Determine
the new length of each cylinder.
(Given . Y"oppo: 110 GPa, Yb.*r:90GPa)

(12 marks)
- END Or QTTESTTON -
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