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QUESTION ONE (COMPULSORY)

(a) State whether the locus traced by the path given by the equation defines a circle in R:x? + y? +
2x + 12y +112=0 [3 Marks]

(b) Solve for x between 0° and 180°in the equation2tanx = 1 + cotx [3 Marks]

(c) (1)In an election, a voter may vote for any number of candidates not greater than the number
chosen. There are seven candidates and four members to be chosen. In how many ways can a
person vote [4 Marks]
(if) 4 men and 3 women are to be seated for a dinner such that no 2 women sit together. Find the

number of ways in which this can be arranged [3 Marks]

(d) Using an illustrated diagram, describe briefly what you understand by the following terms as used
in conic sections: parabola, focus and directrix [3 Marks]

x2

2
(e) Find the equation of the chord of the ellipse =+ % = 1 joining the points whose eccentric angles

are 6,9 [5 Marks]
(F) Obtain the equation of the circle which passes through the points (1,2), (2,3) and (4,0)
[4 Marks]

QUESTION TWO

(a) Given that sin(x + &) = V2 cos(x — &) show that tanx = 1‘_/3;’;:0[ Hence solve the equation
sin(x +™/¢) = V2 cos(x — /) for 0< x < 2m [7 marks]

(b) Prove the trigonometric identity: TanA + CotA = 2Cosec2A [3 marks]

(c) Eliminate 6 given that x = secf + tanf; y = secf — tanf [5 marks]
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QUESTION THREE

(@) Show that if x is small enough for its cube and higher powers to be neglected, /% =1—-x+

xz—z.Hence or otherwise, by putting x = % show that V7 = 2%38 [6 Marks]
(b) Prove that2Cosh?8 — 1 = Cosh26 [3 Marks]
(c) Solve the hyperbolic equation5Coshx + Sinhx = 7 [3 Marks]
(d) Express Sinh~1x in logarithmic form and hence find the value of Sinh=11.534 [3 Marks]

QUESTION FOUR

@ () State without proof, the factor theorem [1 Mark]
(i)  Solve the polynomial equation 2x3 + 3x% — 32x + 15 = 0 [4 Marks]

(b) Show that there are 136 ways of selecting 4 letters from the word “EXAMINATION”
[3 Marks]

(c) Describe the motion of the particle whose position P(x,y) atatime t is given by x = sect,y =
tan t, —g <t< g [3 Marks]
(d) Show that the distance of a point P(x;, y;) to a line ax + by + ¢ = 0in a Cartesian plane is given

by:
axq1+byq+c

vaZ+b?

r=

[4 Marks]
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QUESTION FIVE (15 MARKYS)

(@) Find the angle between the planes 3x — 6y — 2z =15and2x +y —2z=75 [3 Marks]
(b) Discuss the parabolax? — x = 6 — 3y [5 Marks]
(c) (i) Find the equation of the tangent to the curve 4x? + 9y? = 36 at the point (1,2\/5) [4 Marks]

(i)What is the tangent of the acute angle between the pair of lines whose equations are 3y = x — 7
and 2y = 3 —4x [3 Marks]

QUESTION SIX

n

(a) Prove the Binomial Theorem(a + b)™ = 7', (r

)amThr. [7 Marks]

(b) Find a complete graph of r =

pa— .Specify a directrix and a range for 6 that produces a

complete graph. Find the standard form for the equation of the conic. [8 marks]
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