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QUESTION ONE (COMPULSORY)

(a) State whether we can find a circle that passes through the pointsA(1, 2), B(2,4) and C(5, 6).

[5 Marks]
(b) Solve for x between 00 and 3600%in the equation2sinx = cos(x + 60°) [5 Marks]
(c) Find the roots of the equation 4x* — 19x3 +24x? +x — 10 = 0. [5 Marks]
(d) (i)Find the eccentricity of the hyperbola 12x? — 27y? = 108. [2 Marks]
(ii) Replace the following polar equation by its equivalent Cartesian equation and identify

its graph:r? = 4rcosé. [3 Marks]

(e) (i)In how many ways can the letters of the word “ASSASSINATION” be arranged
[2 Marks]
(i)If C(n,x) =56 and P(n,x) = 336 find nand x. [3 Marks]

QUESTION TWO

(a) Analyze the graph of the equation 9x2 — 16y? — 144 = 0. [5 Marks]

(b) Prove that the standard form of an equation of an ellipse, with centre (h, k) and major and
minor axes of lengths 2a and2b respectively, where a > b is given by
(x-h)* + -K?* _ 1

> 2 [10 marks]
QUESTION THREE
(a) (i) State without proof, the remainder theorem [1 Mark]
(i)  Show thati2 is a zero of f(x) = 2x3 — 5x% + x + 3 and write
2x3 — 5x% + x + 3in factored form. [3 Marks]

(b) () 4 men and 3 women are to be seated for a dinner such that no 2 women sit together and
no 2 men sit together. Find the number of ways in which this can be arranged
[3 Marks]

(ii) Verify that (‘1})+(‘2L) + (g) + (i) =2* -1 [3 Marks]

(c) Show that the distance of a point P(x4,y,) to a line ax + by + ¢ = 0Oin a Cartesian plane is
given by:
axq1+byq+c

va2+b?

[5 Marks]
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QUESTION FOUR
(a) Prove the Binomial Theorem(a + b)" = Y, (Z) a* b, [6 Marks]
n n! n
(b) Show that () = m_(n ") [2 Marks]
(c) Find a complete graph of r = 4_366059 .Specify a directrix and a range for 6 that produces a
complete graph. Find the standard form for the equation of the conic. [7 Marks]

QUESTION FIVE

(a) Solve the following equations using the method indicated in brackets:
(i) Cos60 + Cos46 + Cos26 = 0for0° < 8 < 360° [Factor Formula].

[4 Marks]
(ii)4Cosf — 6Sinf =5 for0° < 6 < 360°
[Rewrite in the form Cos(8 + a) = C]. [4 Marks]
(b) Prove that % = 1 by first rewriting each of the term in form ofsinx, cosxor both.
secx
[3 Marks]
(c) Verify that the point (3, 2) lies on the circle x%*+y?—8x+2y+7 =0 and find the
equation of the tangent at this point. [4 Marks]
QUESTION SIX
(a) Prove that Cosh8Cosh¢ — Sinh6Sinh¢ = Cosh(0 — @) . [3 Marks]
(b)If 5e* — 2e™ = ASinhx + BCoshx find the valuesof Aand B . [4 Marks]
(c) Solve the equation3Coshx + 2Sinhx = 14.31correct to 4d.p. [4 Marks]
(d) Obtain the first four terms of the expansion of (1 — 16x) !4 Substitute x = 10(1)00 and use the
first two terms to find/39. How many significant figures is your answer accurate?
[4 Marks]
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