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1. The polynomial p(._'_r} '"_'._.2"3 +pxl— qx + 6 where p and g are constants leaves a remainder of —4 when divided
by (x — 1). Given that (2x — 1) is a factor of p(x),
(a) find the values of the constants p and g.
"(b) factorize p(x) completely.
(c) solve the equation p(x) = 0.
(5, 3, 3) marks

2. (i) Show that logy x =logzy x3.

(ii) Find real values of x for which 3% — 7 = 18(3-x), o PR Gbe o e SR B P

(iii) Determine the range of values of x for which the expansion of f%:—f is valid.
; (2, 4, H)marks

Sx%-10x+5 dy k *
————— ,x # 1show that — = where K is a constant.
(x—17 dx  (x—1)3

3. (i) Given that =

(i1) The function f is defined on the set R, of real numbers by f(x) =2+ 3x* + 4x —12.
(a) Show that f(x) = 0 has a root between 0 and 2.
(b) Show also that if f(x) = 0,then x = 3%%’52, x # =3,

(4, 5) marks

4. (1) The functions gand h are defined as shown below
gx —r;ﬁ;,x ERx -3
hey -)i—t;,x-.e Rxx2.
(a) Find goh stating its domain.
Show that h(x)} is not surjective.
(ii) let P: John is sick and Q: John will play the game
write in ordinary English the following logical statements
(a) ~PAQ (1mark)
(b) ~P=0Q (1 mark)
(c) Draw a truth table for the statement ~ P ¥~ ¢ (2 marks)
(7, 4) marks

5. (i) Given that f(8) = +/3 cosf —sin@ :
(a) Write f(6) in the form Rcos(8 + a), where R, is a positive real number and & an acute angle
(b) Hence find the general solution of the equation f(8) = /3

(ii) Given that tan™'5 = x and tan™1 7 = ¥,showthaty — x = tan‘lfé

(6, 3) marks

2x+1
xZ—1

6. (i)(a) Express f(x) = in partial fractions.

s 1:. (32
(b) Hence show that [, f(x)dx = >In ?)

(ii) find thg equation of a curve which passes through the point (2, —2) and satisfies the differential equation
(-1 + x)E'i- = —y + 1. Hence sketch this curve
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The diagram shows a circle with equation 2 +y?
I

M e

. —20x - 16y 4 139 = 0, center C and radius r.

A0

(a) Find the coordinates of C,
(b) Show that + = 5 units

The line with equation x = 13 crosses the circle at two different points P and Q as shown on the diagram.
(c) Find the y coordinate of P and the y coordinate of Q

A tangent to the circle from the Origin, touches the circle at a point X.
(d) Find the length of 0.X, expressing your answer in surd form

(2,2, 3,3) marks

R

8. (i) The complex number z is such that -32—":1-1- =1-—2i3,
o

Express (a) z in the form x + iy where x and y are real numbers.
(b) z% in the form 7(cos@ + isind). L
(ii) Find the Cartesian equation of the locus represented by the equation 2|z + i| = |z — 3il.
{7, 3) marks

9. (i) Two lines r; and 7, are given by the equations:
ry =i—2f+ k+ p(—f + 2k)
rp=—i—3~3k+p{+]+k)
(a) Show that ry and r, intersect and find the position vector of their common point.
(b) Find the cosine of the acute angle between ry and r,.

(i) Prove by mathematical induction that for any positive integer 1, 3** — 1 is even.

i iy
10. Let P = 2 -1 -
i i

(a) Show that P has an inverse.
(b) Find the inverse of P.
(¢) Hence find the point of intersection of the lines
X—y+z=4
2x — y—4z= 3
x—2y-2z=2. _
(d) Find the point R whose image under the transformation represented by P is (—1, 0,2).

(5, 2, 5) marks
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