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I. The polynomial function f(x) = 2x3 + px? + gx — 30 leaves a remainder —28 when divided by (x - 1)
and a remainder 66 when divided by ( x — 3). ) _
(a) Find the values of the constants p and q. ; ) (5 marks ) '
(b) Given that x — 2 is a factor of f(x), factorise f(x) completely. _  (Smarks)
2. (i) The roots of the quadratic equation 2x% — x + 6 = 0 are a and 8. Find the quadratic equation with
integral coefficients whose rootsare @« —2fand f —2a. - .- .- - . . . (7 marks)
(ii) Find the value of the constant & for which the quadratic equation x? + (2 Dx+2(2-k)=20
has imaginary roots. (5 marks)
3. (i) Express T in partial fractions. {3 marks )
(iiy Of Peters 13 friends, 7 are older than hlm In how many ways can he mwte 6 friends mcludmg -
at!east4(ﬂderﬁﬂend59 . - g g~ (51narks)'
4. Express cos 36 \/3 sin 36 in the form Rcos(36 + B) where R > O and ﬁ is an acute angle.
Hence, or otherwrse f" nd the general so!utlon of the equa‘uon
cos38 —V3sin38=v2.
Determine the minimum and maximum values 3 cgs38 — 2v32 sin3g + 7' (11 marks)
+l 4 2 ; _
5. ] =7, express z in the form a + bi , where a and b are real constants.
z o
Hence, find |2z]. ' | | (5 marks)
(ii) The ninth term of an arithmetic progression is three times the third term. Ifthé sum'ofthe 5
first four terms is 30, find the first term and commeon difference of the progression. (6 marks)
% d_x .
Fing Tx if

x%-1

@ y= 5 | (3 marks)
(b) ¥ = cos*x, ; - (2 marks)

(c) x?+y?=16x. (3 marks)
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7. Evaluate

3,2 .
(a)flx+1 i

{6 marks)
n
(b fo e *sinx dx. (3 marks)
8. (i) Given the statements
p : John is sick,
g : John will go to school,
. transiate into ordinary English the statements,
(@) ~pAg,
b ~@pA~g) (2 marks)
(ii“) A relation R is defined on the set of ordered pairs-of real numbers-by
(a, b)R(e,d) if and only if "G+ b=+ d 7
Prove that R is an equivalence relation. (7 marks)
9. (i) The vector equation of two lines Z and I, are given by
Li:r=2i+j+A+]+Kk),
Ly v =2i+2j+ak + u(i + 2j + K), where a is a constant.
Find the value of a if L, and L, intersect and the position vector of the point of intersection. (5 marks)
2 1 0 -1 2 0
(ii) The matrices A = (1 5 2) and B = ( 1 3 2).
2 -1 1 2 01
Calculate the matrix product AB.
Hence find B~*A71 (8 marks)
10. (i) A function £(x) = {f;‘_'{/, for 0 =x< 2+ issuchthat f(x) = f(x +4).
Find, f(27) and f(—106). (3 marks)
(ii) Solve the differential equation (x? — 1)% +xy =3y giventhaty=1andx = 0,
expressing the result in the form y = f(x). (8 marks)
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