Notes for the guidance of candidates

1. Examinations administered by the s o oetalt of the Maritime & Coastguard Agen.

2. Candidates should note that 96 marks are allocated to this paper. To pass, candin: ..
must achieve 48 marks.

3. Non-programmable calculators may be used.

4. All formulae used must be stated and the method of working and ALL intermediate steps
must be made clear in the answer.
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20 kN at 30°
16 kN at 70°
10 kN at 85°

Thcnnglesmthuuthmthcfmumh:wﬂhthemﬂuism:

Determine, using complex numbers, the magni direction of the resultant
force on the bollard o ®

The force, £, produced on a ship’s rudder is proportional to the area A, of the rudder,
the square of the ship’s speed, V', in knots, and the sine ratio of the rudder angle, 8.

For a ship trave!ling at 12 knots, with a rudder area 30 m’ operating at an angle of
30°, the rudder luroe s 320 kN.

Calculate the iovce on i similar rudder of area 25 m’ operating at an angle of 22°

when the ship’s speed is 16 knots: (8)
i “-I
_ =
) ==y
X = —
x+1
(1) Express Wasa single algebraic fraction in its simplest form. (6)
I N
4 A1) Solve for x when W= 3. Q)
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| The tension in the tight side of  belt, T
and in contact with the sheave for an angle *im—u—.

T =635¢"""
Determine the value of & when T is 842 N.
"n Solve the following equation for © ;

3 =8P ®
B e Simplify the following as fully as possible
l !‘.’a'h’c‘!"

(a'b‘r'); @

5. (8) On the same set of axes plot the graphs, u itervals of 0.5, of y=(x~ 1) -2
intherange — 1.5<x<3 and y=2-x ntherange -25x525.

Suggested scales:  horzontal axis 2 cm = | F
vertical axis 2em = | (12) ‘|
=M

(®) Using the graphs plotted in Q5(a). solve the system of quadratic equations:
y=(x-1)7°-2
y=2-r
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A drip tray 15 10 be fabricated from a thin rectangular steel plate, 36 cm x 24cm, by cutting
squares of side « cm from cach comer and folding up the edges which are then welded up

along the comer juinis

The fold lines are snown by the dotted lines in Fig Q7.

{a) Determine. using differential calculus, the value of x which maximises the capacity of 1
the tray (l‘)
(b) Calculate the maximum capacity of the tray 2) ‘
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" 9 (9 Thelogic circut in Fig Qa) has inpuss A and B, and output X:
i (i) Produce the truth table for this circuit;
(i) State a Boolean cxpression for X:

(iii) State the type of logic gate which produces the same output as this circuit. o

Ao— DD_

X
B - D L
Fig Q%(a)
(b) Simplify, as fully as possible, the following Boolean expression: (4)
+BJA

(¢) Determine EACH of the following. withou! using a calculator conversion function :
(i) the value, in hexadecimal form, of FCy = 101015 (5)
(ii) the conversion of BDAC. to decimal form. 2)
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