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Given that y =¢* . Find % from first principles. (5 marks)

A curve is parametrically defined by = 2cos3t and y = 2sin3¢. Determine the

equation of the normal to the curve at ¢ = % : (7 marks)
. . ; g gt 100

Locate the stationary points of the function f(z)= FoFoille— —3 and

determine their nature. : (8 marks)

Simplify the expressions:

(1 +x)%—%a:(1 +g)?

® (1+ :1:)%
1
) log 125 — ?log 25 S
log 625 + +-log 25
Solve the eqﬁations:
i loge(g)~logs () =%
(i)  2(3*)—7(3")+3 =0, correct to 2 decimal places. (14 marks)
By using exponential definitions, prove that:
(i) cosh(z —y) = coshzcoshy —sinhzsinhy
(i) 1 —tanh’z = sech’z
(iii))  2sinhzcoshz = sinh2z. (8 marks)

: .
Show that sech™z = ln(l——— .;:::) . Hence evaluate sech™(0.2) correct to 3
decimal places. (6 marks)

Solve the hyperbolic equation 6 cosh 2z — 5sinh 2z = 4 correct to 3 decimal places.
(6 marks)

Given that z) =2 —3j, 2, =3+4j and z; =4+ express Z in the form a +jb if
S R e Y :

ez i = B z, correct to 3 decimal places. (7 marks)

Use De Moivre’s theorem to show that cos44 = 8cos*4 — 8cos’4 + 1. (6 marks)

Given that z = 2 —j is a root of the equation z*'— 62>+ 152> — 182+ 10 = 0, determine
the other roots. (7 marks)
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/5/ (a) Show that the polar form of the Cartesian equation z°+zy+y*— 2z =0 is given by

- 2cosf
"= 1+sinfcosf ° {2t ries)
(b) The roots of the quadratic equation az’+ bz +c =0 differ by 1. Prove that
b>’=ala+4c). (6 marks)
(c) Figure 1 shows a d.c network of resistors. By using elimination method, determine the
values of the current I, I, and I; correct to 2 decimal places. (10 marks)
I4 R 1 R3 : 15 Rs

LQ -— €, = 27Volts

€1 T_T10Volts

Fig.1
6. (a) Given that sine = % and ¢ is acute. By using suitable identities, determine in
fractional form:
(i) sin 2a
(i) cos2a
(iii))  tan2a (5 marks)

(b) (i) Given that A, B and C are angles of a trianglé, prove that
tanA+tanB+tanC = tanAtan BtanC

(ii) Prove the identity

tand + cot @ = 2 cosec 28 (10 marks)
(©) Solve the trigonometric equation 2sin 8 +4cos’f =3 for 0 < £ < 90°. (5 marks)
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The lateral surface area of a cone is calculated from the formula s = 7ryr*+h?,

where 7 is the radius of the base and 4 is the vertical height. If 7 changes by 6%

and k by 2%, use partial differentiation to determine the change in S when 7 =6 cm
and h = 8 cm correct to 2 decimal places. (6 marks)

3
Evaluate the integral L dz correct to 3 decimal places. (7 marks)
2/ (z—1Y(z+2)

Use integration to determine the area of the region enclosed by the line y = 2z + 4 and
the curve y = 2z°. (7 marks)

Determine the first four terms of the binomial expansion of . —\ and state the
range of validity. ( = 7) (5 marks)

Use the binomial theorem to determine the value of the fifth term in the expansion of
(3z+5y)° when z = % and y = % ; (5 marks)

N

S 2
(i) Show that for small values of z , . 1—; =1= 2—“T+ 2 approximately.
1+ 9= 31

©

Y

(ii) By setting z = % in (c)(i), determine the value of 3,/ i—? correct to 4 decimal
places. (10 marks)
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