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You showld have the following for this examination:
Mathemarical table / calculator:
Dirawing instruments;
Answer bookler,
This paper consists of EIGHT questions.
Answer FIVE guestions in the answer booklet provided.
All guestions carry equal marks.
Maximum marks for each part of a question are as indicared.
Candidates should answer the guestions in English.

This paper consists of 4 printed pages.
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Prove the identities:
; 1—ginf _
LS prey ) ‘_“‘L{mm tan B)°
@) tmpa=B542hnd
(9 marks)
Prove that sin @+sin (#4 120" ) +sin( #+ 2407 )=0
{4 marks)

(1) Expmaﬂllcuaﬁ+55inﬂiutheFnrmﬂms[ﬂ-u},whl:mﬂh-ﬂmd
0" <a<90°,

{ii}  Hence solve the equation 12 cos B + 3 sin 6 = 6.5, for values of 8 between
0° and 360" inclusive.
{7 marks)

Write down the middle term in the binomial expansion of (x + 2y)"*, and determing

its value when r=% and 3,|=%-

(7 marks)
Determine the first four terms in the binomial expansion of { = %I}_#. and state the
values of which the expansion is valid.
{4 marks}
(1) Use the hinomial theorem to show that, for very small value of x,
F2rY _ 3
J{_-q} =1+4+2r+2r'+4x
approximately.
{ii) Byselting == —ﬁim in (1) above, determing the approximate vilue of
V51 , corract to four decimal places.
(9 marks)
=T}
Given the matrices A= 1 2 =1},
0o 2
J=1
and B=|1 -2 1 |, determine {(ABY".
L) -]
(10 marks)
2308/301
2309/31
2



1

pdfeducation.com

%’-’" Three forces F, F, and F, in newtons, necessary for the stability of a structure satisfy

5, (a)

(b}

(c)

6. (a)

(b]
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the simulianeous equations
fesloria=s

F -2E ¥ =]

F B -F =)

Use Cramer's rule to solve the squations,
(10 marks)

Show that the general solution of the differential equation ( x° + y*) dx - xydy = 0
may be expressed in the form x = cy. where ¢ is an arbitrary constant.

{7 marks)
Solve the differential equation
Eiﬂ +%-2y=e"‘,thntwhmx=ﬂ,y=ﬂmd *gy;=—l
: : {13 marks)
Find % from first principles, given that y= f’i :
{6 marks)

Use implicit differentiation to determine the equation of the tangent to the curve
x* = 2y* + Jxy - 2x + by = 4, at the point {0,2).
{6 marks)

A curve has the parametric equations x = 8 - cos 8, y = sin 0. Determine the radius of
curvature at = x.

(8 marks}
(i) Ewvaluate the integral:
1 tan 'y
| i
1y 1 i - 2 e Wi
(i) Showthar [ (r+ 1) (" Fo+1) ‘1"(?5)+ 643
(13 marks)

Use infegration to determine the length of the curve y= %r‘i between the points x = |
and x = 2.

Correct two decimal places. e (7 marks)
.-___"':-. .;l-l;‘u] = - 1.-| .-J- ?I%.;:-':-:
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Given the complex numbers z, =2 - j, 2, = ];ﬂ_‘ﬂyd z,= 1 +j, express
& i il
z=g+ 2T in polar form. ©= L?Q i ,.%

e ey (8 marks)
(b) # Find all the roots of the equation
'+ + 4z +2 =0
(6 marks}
{c) e Use De Moivre's theorem to prove that
i I%fn:f:r : (6 rmntks)
L:' @I ::hl: 1 shows data obtained trum an experiment to determine the relationship
/ tween the force (x) and extension (y) on a cable:
Table 1
Force Nix) 13 20 30 40 S0 i) 70

Extension mm (y) | 0.12 | 030 | 051 | 075 | L10 | 135 | 160

(b)
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Caleulate Farl Pearson’s comelation coefficient. _—
{ 10 marks)

A continuous random vanable X has a probability density function defined by

k, 0=zr=1
Flz)=1k{4x—2), =<2

i, _ elacinhers
Determine the:

(1) value of the constant k,
{ii} mean,
(itiy FPlr=15)

. [ 10 miarks)
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