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1. (i) The polynomial f(x) is defined by f(x) = 3 — ax + bx? — x3.
When f(x) is divided by (x + 2) the remainder is 45. Given that; (3 — x) is a factor of f(x),
find the values of the real constants a and b. ‘ (5 marks)
5x ' e |
ii —_— i i 3 marks
(i) Express FTHE-2) into partial fractions. L _ ( ma )
2. (i) Given that the roots of the quadratic equation x? + (2k + 2)x + 2k +5 = 0 are @ and f3,
(a) find the values of the constant k, for which @ = f. (3 marks)
(b) for k> 0, find the quadratic equation with integral coefficients, whose roots are _ )
2a + af and 2B + af. PR s e nEf el ' (5 marks)
(ii) Find the range of values of x for which % > 0. . (3 marks)
3. (i) Show that 2234-504 _ \p04. . ,' (3 marks)

CO0S3A +CosSA

(i) Given that f(8) = sin@ — \3cos 6, express f(8) in the for in(6 Z A),
where R is a positive constant and 4 is an acute angle.

Hence, find the general solution of the equation sin 6 — V2. (7 marks)

Y A
. 0 . ' 4x .
4. (i) The real valued function fis defined as f: x +— = XE R + 1.
(a) Show that f is injective. (4 marks)
(b) Find (f  f)(x), stating its domain. (3 marks)
e J
(ii) Two statements p and q are given /

min

p: The principal goes to t
q: The principal will meet the minister.
Write out the following ition in ordinary English:

@ pAg, '
(b) ~p V ~q,
(¢) ~p= ~¢q- (3 marks)

5. The equations of twa lines are given by
r; =4+ aj — k+ A(i + 2j + 2k),
r; =ai+ 2k + pu(—j + 3k), where A and p are scalar parameters.
Given that ryand r, intersect,

find

(@) the value of the constant a, (6 marks)

(b) the position vector of the point of intersection, (1 mark)

(c)the cosine of the acute angle between rjand r,. (3 marks)
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. 3
6.  (a)Evaluate js cos*3xsin 3x dx (5 marks)
(b) Find the volume of the solid generated when the curve y = x3 is rotated completely
about the x-axis between the ordinates x = 0 and x = 3. (5 marks)

7. (i) Show that the equation f(x) = 0, where f(x) 3x3 — x2 4+ 3x — 1 has a root between 0 and 1.

(3marks)
(ii) Given that the parametric equations of a curve are x = sin28, y = cos28,
a%y .
find <= in terms of the parameter 6. (5 marks)

dx?

(2x — 5) + x, is an increasingfunction:
(3 marks)

(iii) Show that the function f: R — R, where f(x) =

8. (1) The sum of the first and second terms of a geometrlc progression is —5 while the sum of the
fourth and fifth terms of the same progression is 40. Find the first term and common ratio of the
progression. (6 marks)

(ii) Find the term indepentdent of x in the expansion of (x += 4 (4 marks)

; : 7
9. (1) Given the complex numbers z; = 4 — 5i and z; = fp + 4i,Where p € R,

find the value of p for which z,2; is purely imaginary, whete Z, is the complex conjugate of z,.

Hence, find |z,| and arg(z,)? . (8 marks)
(i1) Giventhatz = x + Ly, x,yER locus/fthe point z such that |z| = |z — 2 + 2i]. ‘
(3 marks)
10. (a) Find the value of the co t k£ for which the matrix A is singular,
where A = (1 =1 2% (2 marks)
570 k
2 3 4
(b) Find the inverse of matrix B, if B = (1 -1 2).
5 0 2
Hence solve the system of equations
2x+3y+4z=1,
x—y+2z=2, -
5x + 2z = 5. (9 marks)

—2

(c) Find the image of the point ( 3 ) under the transformation matrix defined by B. (2 marks)

il
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