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7. Given that f(x) = fa;i—z}-,
express £(x) in partial fractions.
Hence or otherwise, show that
f: f(x)dx = In (i";l—_s)
(3, 4 marks)

8. (D Solve for x in the cquatjon 4% 224 = 1, (3 marks)

(i1) The determinant of a matrix M'is 45, where

a 3 5
M=4 a~1 6].
1 4 0

(a) Show that @& = 2. : : (2 marks)
(b) ¥ind M~ Aheinverse of the matrix M
Hence, solve the system of equations
2x 3V 95z = 5P

44 4 F 67 &= 27 (6 marks)
X+ 4y = 45
9. (a) Solve the differential equation (x + 2)2% +3y% = 0, given thaig/l= =2 Wwhen ¥ = 0. (4 marks)
(b) Sketch the curve y'= iii showing clearly the points where the curve meets the coordinate axes and
the behaviour of the ctirv@as it approaches its asymptotes. (5 marks)

10. (i) Given that p and ¢ are two statements,
show that p = q is logically equivalent to ~(p A~ q). (3 marks)
Meet us at
(ii) The function f:IR — R is given by f(x) = 2x3 + 3x — 2.
(a) Show that f is monotonic increasing. (2 marks)
(b) Deduce that the equation f(x) = 0 has a root within the interval 0 < x < 1. (2 marks)
Taking x = 0.5 as first approximation to the root of the equation f(x) = 0, use Newton-Raphson’s
method once to obtain, to 2 decimal places, a second approximation to the root of this equation.
(3 marks)

GO BACK AND CHECK YOUR WORK
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1. (i) Given that the roots of the equation 3x2 —4x+2=0areaandf,
(a) show that (a + %) (ﬁ + -‘g) =3 . (3 marks)
. (3 marks)

i . . . . 1
(b) find an equation,with integral coefficients ,whose roots are = and 3

(ii) ‘The polynomial P(x) is such that P(x) = ax® + bx? — 2x — 6. Given that P(x) leaves a remainder
of 10 when divided by x — 2 and that 2x — 3 is a factor of P(x),

find the values of the constants a and b. (6 marks)
2. (i) A function f: R — {—1} — R — {1}, is defined by f(x) = %
(a) Show that fis surjective . (3 marks)
(b) Find the composite function (fof)(x), stating its domain. (3 marks)
(¢) Determine the parity of (fof)(x). : (2 marks)

sro 1-x s : ; ;
(ii) Sxpand —=— as a series in ascending power of x as far as term in x%.

(1+2x)3

(4 marks)
3. The p(;sili-on vectors of the points A, B and C are a, b and c respectively, where = i + 5j — 3k,
b = -3i—j+ 7k and ¢ =i+ j. Given that M is the midpoint of AB, find
(a) an equation of the line 4B, in the form r = a + tb, (2 marks)
(b) the position vector of M, (2 marks)
(¢) the Cartesian equation of the plane ABC, (5 marks)
(d) the value of the constant a for which the line r = j + 2k + A(2i + aj + k) is parallel
to the plane ABC. (2 marks)
4. Given that f(9) = -2 4 S8
(a) prove that f(8) = cos 8 +sin6. (3 marks)
(b) express f(0) in'the form Rsin(0 + A), where R > 0 and A an acute angle. (3 marks)
(¢) find the general solutions of the equation f(0) = 1. (3 marks)

5. (i) The sum of the sixth and the eighth term of an AP is 40. The seventh term is 4 times the second
term. Find,

(a) the first term and the common difference, (3 marks)

(b) the least number of terms required for the sum of the progression to exceed 1000. (3 marks)
(i) If

(¢) ¥ = (sinx)(Inx), find £ . (2 marks)

(d) x=1+t%and y =t + t*, find % in terms of ¢. (2 marks)

6. (i) Given that z and w are two complex numbers, solve the simultaneous equations
3z+w=9+11
iw —z = —8 — 2i, leaving the answers in the form a + bi . (4 marks)

G

(i) Let N be the set of natural numbers. A relation R is defined on N X N by (a,b)R(c,d) & % =-.

a
Show that R is an equivalence relation. (7 marks)

Visit www.alstug.com for more papers, notes, answers, academic blogs and a lot more.

©2022/0765/2 GO ON TO THE NEXT PAGE

_


TOSHIBA
Typewriter
Visit www.alstug.com for more papers, notes, answers, academic blogs and a lot more.

TOSHIBA
Typewriter
Visit www.alstug.com for more papers, notes, answers, academic blogs and a lot more.




