1. (a) Three co-planar vectors are given by:

A=4]+2j+8k

B=x§'+2_}°+’?lg

C:g‘+4j~+215:

Determine the value of x. {6 marks)
(b) Given¢ =uyl+yz+xz-11=0

and A =uxyz] +(xy—2y2) j+yk

Determine at the point (1, 1, 8)

i v¢ (4 marks)
i A (4 marks)
(i) vxA
(6 marks)
2. (a) Determine the matrix A:

A(i)=(—51) and(_:al)=(_1111)

(9 marks)
(b) Solve by Crammer’s rule the equations
x-y+z=3
Ix-9 +52=6
x-3y+3z+13 (11 marks)
3. (a)  Solve the differential equation 4x’ j—i = x* + 3y°. (10 marks) -~
2
(b) An electric current, x in a circuit varies with time, t such that -‘:;Tf + 4% +3x=2e"%,
Solve for x given that when t =0, x =0, % =0. (10 marks)
4, (a) Derive from the first principle the Laplace transform of f(t) = Cos t.
: {6 marks)
(b) Apply Laplace transforms to solve the differential equation
-Q.% 64X L 9x=y given x(0) and 4% — _ | whent=0.
dt dt dt
(14 marks)
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5. (a)

(b)

The torque, T produccd by a motor is given by:
T = 10008Bi Nm where B is magnetic flux density / is the electric current. At one
instance, B was 50 Teslas while i/ was 10 Amperes. Apply partial derivatives to
approximate the change in torque if B rises by 2 Teslas while i drops by 3 Amperes.

(6 marks)

Determine and classify the stationery points of the function.
S,y =3y ~2xy+5y"—4x* +6 (14 marks)

The lengths of metallic conduits in a shop were measured and recorded in a frequency table

as shown in table 1.

Length 205- [ 297- | 299- | 30.1- | 303- 305- |30.7-

(metres) 296 26.8 300 30.2 304 306 30.8

Frequency 3 6 11 5 5 3 2
Table |

From the data, determine:

(a)
(b)
(c)
G

7. (a)

(b)

8. {a)

(b)
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the mean length
the standard deviation.
the median.
the mode.
(20 marks)

A firm purchased 800 cartons of bolt each of which contain 10 bolts. If a carton picked
at random has 5% defective bolts, determine:
() the expected number of defective bolts in the 800 cartons.
(11) the number of cartons likely to contain no defective bolts.
(1) the number of cartons likely to contain at least three defective bolts.
(9 marks)

A continuous random variable x has a probability density function fx) defined by:

_{k(xz-x),() <x<3

J)= 0, elsewhere

Determine:

(i) the value of constant £.

(i1) the mean and the standard deviation of x. (11 marks)

Expand by Maclaurin’s series the function f(x) = sin 2x upto the term in x°,
hence approximate the value of sin 2° to three significant figures. (12 marks)

Apply Taylor’s theorem to approximate tan 46° using the first three terms giving your
answer correct to four decimal places. (8 marks)

3 Turn over
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TABLE OF LAPLACE TRANSFORM FORMULAS
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First Differentiation Formula
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g1 .. ! ] = .

LU} = 5" LHO) = 7O - ST O) ~ ... = f70)
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. fy ' "
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In the following formulas, Fis) = LLF()] so f(1) = L~ HFE)].

 First Shift Formula

Llef(@)] = Fis — a)

Second Differentiation Fermula

] = (=17 <5 L)

" Second Shift Formula

Ll 0p(0)] = % Lglt + A

LFG)] = & £7F(s + a)]

- _md”F(s) Y
p—-i3 = = { — n
¥ [ dx,,,] (=1yef()

£ e )] = u(DFC — a)
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