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INSTRUCTIONS TO CANDIDATES:
Answer ALL questions.
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1(9) The coefficient of x° in the expansion of P(x), where P(x) = (5 + 2x?) (x* + kx + m) is 29,

Also, the remainder when x3 + kx + m is divided by x — 3 is 59.

Find the values of the constants k and m. (5 marks)
(ii) The function f is defined by f(x) = x? + 2kx + 3k + 4 = 0, where k s a constant .

(a) Express f(x) in the form (x + p)? + q, where p and q are constants. (2 marks)

Hence or otherwise,

(b) find the range of values of k for which the equation f(x) = 0 has no real solutions, (4 marks)

—

2(i) (a) Prove thattan™!x — tan-1 y = tan™! (:::;) (4 marks)
Hence,

(b) Find the value of 6 given that tan~* 4 — tan~! ( ) 6-= (2 marks)

(ii) Find the general solution of the equation cos 26 = sin 8 (3 marks)

3(i)

B 0 5 10 15 20 25 30
v 0 122 | 228 6.11

The table above shows tha speed of a train v at intervals of 5 seconds. Given that the speed
is related to the time by the equationv =v1.2t =1, o <t < 30,

(2) Copy and complete the table giving your values to 2 decimal places, (2 marks)

The distance S meters travelled by the train in 30 seconds isgivenby § = f;u(\! 1.2f=1)dt.

[b) Using the trapezium rule with aj| the values from your table, estimate the value of S. (3 marks)

(i) Acurvelis defined by tha equation sin 2x cos x + cosy =+/2 .

(a) VGFIW that the point p (— ~) lies on the curve, (1 mark)

(b) Find ‘- x "terms of x and y. Hence, find the gradient of the curve at the point P, (4 Marks)

—_—
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4. With respect to a fixed origin, O, the lines [, and [; are given by the equations

Li:r=11i + 2j + 17k + 2(=2i + j — 4k)
lyir = =5i + 11j + pk + pu(qi + 2j + 2k),

where Aand p are parameters and p and q are constants. Given that I, and [, are perpendicular,

(a) Show thatq = -3,

(2 marks)
Given further that [, and I, intersect, find
(b) the value of p and state the position vector of the point of intersection. (6 marks)
(¢) Given that the point (m, 6, n) is on 1, find the values of the constants m and n. (3 marks)
5(i) Giventhatw = %:—1, where z = x + yi and Z is the conjugate of z, show that if w is purely
imaginary, then x? —1 — y? (4 marks)
(ii) The complex numbers z, and z, are given as z; = 1 —i and z; = 1 + v/3i. Evaluate
i (a) arg(z;*) (3 marks)
(b) |zy2,] (2 marks)
6(i) The function fis defined on R — (1} as f(x) = z:—:
(2) Determine the points where the curve of f crosses the coordinate axes (1 mark)
(b) Find the asymptotes of the curve of f(x) (2 marks)
(c) Show that f(x) is always decreasing (2 marks)
Hence,
(d) Sketch the graph of f, showing clearly its intercepts and the behavior of the curve
as it approaches the asymptotes. (2 marks)
(it} Solve the following equations simultaneously for xand y
o IEJ_I_IX —logy =1andx + y* = 200 (5 marks)
7(i) Arelation R is defined on N, the set of natural numbers by
aRb if and only if “a + b is even”.
Show that R is an equivalence relation, : (4 marks)
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(ii) The sets A and B are defined by A = R — (3} and B = R — {1). Afunction f:A — B

is define by f(x) = ;—:—;, Vx € A. Prove that f is bijective. (5 marks)
2 g = 4] g (6 marks)
8. (a) By using the substitution u = 1 + v/x, show that f1 mdx =4In(3

(b) Obtain in the form y = f(x) a particular solution of the differential equation

(x% + 4)% = 2Xxy giventhaty = 4 whenx = 0 (4 marks)

9(i) The 10™ term of an Arithmetic progression is twice the 4!" term. The 20" term of the
progression is 44, Find the common difference of the progression. (4 marks)
(ii) If p is the statement: “Salah is a fantastic footballer” and q the statement:

“A fantastic footballer deserves the Best Pla ver Award”, write down the statement represented by

(a) p=gq (1 mark)
0 p¥ g (1 mark)
(€) ~(pAgq) (1 mark)
(d) Theconverseofq = p (1 mark)
10 (i) Given that A and B are invertible matrices, show that (AB)™1 = p-14-1 (3 marks)
—0 N2 1 1.0 0
(i)) The matrices M and N aregivenasM = | § -2 —1 ) and N = (2 e )
3 -1 -1 & e
(a) Find the matrix products MN and NM and state the relationship between M and N (6 marks)
Hence,
(b) solve the system of equations —6x+2y+z=5
Sx—=2y—-z=-3
H=y-z=4 (3 marks)
END.
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