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Solve the equation 2(5% ') £ 9(5" )= 5 = 0 to three decitnal places, (6 marks)

Given the bincmial expansion; (1 +ax)’= | + %.r + % x*+ ... Determine:

i) the values of & and n;
(i) the coefficient of x°.

(i) (1025 using the first four terms of the cxpansion above giving your answer
10y four decimal places. { 10 marks)

The resistance R ohms of a length of wire at £°C is given by K = R0 +x1),
where Ry is the resistance ot 0°C. If R = 30 ohms at 60°C and R = 32 ohms af

100°C. Determine x and K. (4 marks)
Prove that tan® + cotf = 2casec 287, {3 marks)
At X
i Using the expansion of tan{A + H)_ show that tan 3§ = %ﬂ—ﬂ
(4 marks)

{ii)  Hence, solve the equation tan 38+ 2tanf = 0 for 0" < & < 360" (5 marks)

A surveyor measures the angle of elevation of the top and bottom of an electric pole
a5 58" and 34° respectively, I the pole is standing vertically on top of a clifl and the
surveyor 15 320 metres away from the foot of the £liff, determine the height of the:

i) chiff: L
(i)  pele, # marks)

Prove the hyperbolic identities:

(i) sinh3A—3sink34 = dsinh’A4 ;

(i)  ocoshZx =1+ 2sinh“x. {10 marks)
If 6e* 4+ ¢ % = painhx + Qeoshx , determing the values of p and Q. {6 marks)
i x?+ v+ 3y = 8, find g% {4 marks)
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4. {1}

(b

(bl

{c)

(b}

{c)

Solve the equation

1 1 =k
k=3 11|=0 (8 miarky)
2 4 —8

The simultoneous equetions representing the curmments in an elecinical network are
=+ Xg=2

h+3ig—ig=11

=2+ Siz= 3

Lise inverse matrix method to determine the valoes of 1, §2 and iy, {12 marks)

Giventhe vectors A=3i+23—k. B=i—st+kand = i— k. Determine:

@ A8
) - axc)
(i)  Angle belween A and § {9 matks)

If A=xzi+xyf+y'zk and B =y’ i+xg+x'zk, find grad (A B) at the point
5] 35 0 1 {3 marks)

Given that A= x'yi+{xy—w2)j+xc"k and B = yzi - dxgj + Jayk , détermine
at the point (1,3,1):

i) div A

(i)  wurl B, (8 marks)
Differentiate f{x) = tnx from frst principles. (8 marks)
Differentiate the functions with respect to x:

i1) y=x'tan2x:

X

i) }f=m. (5 marks)

Determine the height and radies of a cyhnder of volume 200 ¢m” which has
the least surface drea. {7 marks)}
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j i (a) If £ = xcosy—ycosx, show (hat

IS - Ak
Eé}l ~ fByfix {4 marks)

(b)  The resonant frequency of & series-connected electrical cinouit is given by

< 1
A Imyic oo

where L is the inductance in Henrys and ¢ the capacitance in farads, Use partial
differentiation 1o determing the approximate percentajge change in the resonant
frequency when L is increased by 1.7 percent and ¢ is reduced by 5.4 percent,

{7 marks)
(c) Determine the co-ordinates of the stationary points of the function
z=x+xy + v+ Sr— Sy + 3 and determine their nature. {9 marks)
8. {a) Evaluate the integrals:
i) LE':J:“'!'J:L‘E-Fhl-E]‘E.I:
(i) l:i- 5 5in 2rdr, (& marks)

By

(b Given the parametric equition x = 3 sinf —sin° @, v=cos' & find EIJ : {6 marks)

(¢}  Find the area enclosed by the curves ¥ = x* and V" = Bx. {8 marks)
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