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1. (i) Given the polynomial P(x) =3x"+2x* = Tx+2

2 k
(a) Find the remainder when P(x) is divided by x* +x—2 {2matks)

(b) Factorise completely P(x) (2marks)

(i) Express the complex number 4\/5—4t'in the form r(cosa+isin a).

Hence, use De Moivre’s theorem to find the values of z in the form r(cosa +isin a) for which

2 -43+4i=0 (6marks)

2. (i) One root cf the quadratic equation 2x* + bx + ¢ = 0 is twice the other.

Show that 4> —=9¢c =0 (3marks)

(ii) —1-+-/—x +rx? 4 ... is the binomial expansion of _Zi(x__z in ascending powers of Xx.
2 4 (2-5x)

(a) Find the values of ¥ and £. (6émarks)
(b} State the range of values of x for which the expansion is valid. (2marks)
3. (a)Find all solutions of the equation c0s46 = 0in the interval 0<f<7. (3marks)
(b) Show that cos40 =8cos’ @ —8cos’@+1 ‘ (3marks)
Hence . :
(c) find, to four significant figures, the solutions of the equation 8x* - 8x*+1=0 (3marks)

4. (i) In each week the growth of a plant is two-thirds of the growth in the previous week. The plant grows
12cm in the first week. iy
(a) Caloulate-the growth-of the plant in the eighth week. {3marks)
(b) Find the limiting height of the plant. ) (3marks)
(i) A circle with centre at (2, —3) touches the line 3x—4y—5=0. Find the equation of the circle.
(4marks)

5. (i) A committee of five is to be formed from 4 boys and 3 girls. Find the number of ways the
committee can be formed if the eldest boy and the eldest girl must be included. (4marks)

(i) Prove by Mathematical induction that for all positive integer #, Z:(r2 + l)r! =n(n+1)!  (5marks)
r=|

6. (i) Therelation Risdefined on the set C of integersby aRbif b=a", nel .Showthat Risa

partial order. : (6marks)
(ii) A continuous function f is defined by

2x—6¢,for 0<x<2
f(x)=
Sex, for 2<x=<5
Find the value of the constantc. (3marks)

7. (i) Show that for all real values of x, the expression x*> —3x+ 3 is positive.

Hence, find the set of real values of x for which > i (Smarks)
x—2 x-3
(ii) (a) Show that the equation 2x° — x—4 = ( has a root & in the interval ]l, 2[ (2marks)
(b) Starting with x =1.385, find to three decimal places, a second approximation to ¢,
using the Newton-Raphson method. (3marks)
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8. (i) Given that xy —cosx =0 showthat x—5-+ 2—y+xy =0 (4marks)
dx dx
; (> cosx
(ii) Use the substitution u = sin x to evaluate | > . (7marks)
¢ 34c08" %

9. (i) A(l, 1, 2), B(2, 2, 2), C(l, -1, 6) are three points in a plane and (l) is a line which passes through

the points A and B.

Find (a) a vecter equation of the line (l) - (2marks)
(b) the area of triangle ABC. (3marks)
(i) Find the image of the plane 3x+ 5y —2z =4 under the transformation defined by
21 4
3 51 {6marks)
i 20
10. The numerical function g of the real variable xis defined by g(x) = A
(a) State the domain of definition (Dg) of g. (2mark)
(b) Evaluate the limits at the bounds of(Dg). (2marks)
(c) Find g/ (x) and determine the intervals within which g is increasing or decreasing. (4marks)
(d) Sketch the curve (Cg)of g. {4marks)
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