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(@) Givenz-1-J

1% j2° determine Z - 7' asa complex nu

b ;
(b) Solve the following complex equation for » and @:

r<0 =14.5 -j0.67 - 5/600.

(a) Solve the following system of equations for x and .
4x* + xy+ 9)? = 9]
3y—2x=13

(b) Transpose the following formula to make r the subject :

Tzh[l— ..1_1)
r

(a) TWO positive integers differ by 6.
The sum of the squares of the two numbers is 818.

Determine the value of EACH of the two numbers.

(b) Solve for x in the following equation :

x+3_3.r-?
x4+2 2%-3

(c) Factorise the following as fully as possible:

X2 +dxy + 4y’

mber in polar form.
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4. (@) The value, £C, of a piece of machinery after t years is given by:

C =92000¢" 2

Calculate the number of complete years before its value falls to less than £18,000.
(1 Solve for x in the following equation:
log 4x° — log x = log 16x + log 2

(& Evaluate the following expression for A without using tables or caculator :

A= 4log 9 - 2log 27 + log 243
7Tlog3

\}f The stress, 6 MN/m?, in an alloy steel plate was recorded at different distances, x cm, from
one end.

The results are shown in Table Qs.

(a) Draw a straight line graph to verify that the relationship between o and x is a law of the
form o =ax? + by where a and b are constants.

x| 40 [ 70 | 80 | 100|110

c| 24 104 | 142 | 236 | 294
Table Q5

Suggested scales: horizontal axis 2 cm = |

vertical axis 2cm=2

(b) Use the graph drawn in Q5(a) to estimate the value of a and b.

6. At 0900 hours a customs cutter is set on a course to intercept a vessel as soon as possible.

The vessel 1s 15 nautical miles distant, bearing 035° and is sailing on a steady course of 095°
at a speed of 20 knots.

The best speed of the cutter is 32 knots.

Calculate the earliest possible interception time, to the nearest minute.
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/" The displacement, s metres, of a body from a fixed point is given by:

s=41-16.5t2 + 18t where ¢ is the time in seconds.

(a) Determine EACH of the following for this body:

(1)  i's initial velocity, given that velocity v = % :

(i)  the times when it is stationary; 23
e
(m) 1t’s displacement at EACH of the stationary points.

(b) Sketch the curve s =4r>-16.5¢t*+ 18t for0 <t <3.

(a) A tunnel entrance has a stone walled arch.

Determine, using integral calculus, the area of the stonework represented by the shaded

area in the rectangular cross section of the tunnel entrance, shown in Fig Q8(a),

that the unit of length is the metre.

Fig Q8(a)

dv  4t* +4r-15
b) Give =
v) Given — 2-3

.andv=>5 ms~' whent=1 S,

determine v as a function of 1.
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9.

(a) A logic circuit behaves according to th

X=A.B+C.B
Produce EACH of the following for this expression:
(i) A logic circuit, using only
(i) the equivalent circuit diagram {0 that obtained in (1),
(b) Determine EACH of the following, with
(i) the conversion of 870 to binary:
(ii) the conversion of 1011011011112 to hexadecimal,

(iii) the conversion of BD4Es to decimal;

(iv) the hexadecimal operation DASC — ABCD.

e Boolean expression:

4)

AND, OR and NOT gates;

using only NAND gates. 4)

out using a calculator conversion function:
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