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P

P(x) = ax® - 3x2 + bx + 6. : i i \
When P(x) is divided by (x - 1), the remainder is —6. Given that (x +2) is a factor of P(x), find the valyes
of the constants @ and b. Hence, solve the equation
P(x)=0.
(*x) (9 marks)

2.

(i) Given that one root of the quadratic equation x* —8x+ k=0 is three times the other, find the value of

the constant k. Hence, solve the equation \
-8 +k=0.
(ii) A relation R is defined on the set of integers Z by
aRb if‘a+2b’ isamultiple of 3.
Show that R is an equivalence relation.
(4, S marks)

3

(i) Differentiate with respect to x,

@ #

(b) sin®(x+ 1).
(i) Giventhatf(x)=x-x*-x+35,

find the set of values of x for which J(x) is increasing.
(5, 6 marks)

4.

S.

6.

. . . . ~ 1 . -
(i) Find the first four terms in the expansion of (1= 2x)z in ascending powers of x, stating the range of
values of x for which the expansiontis valid.

(ii) Find the value of x for which

y=2logix and y+4 = log, 2x.
(5,3 marks)

(i) The complex number z is given by
3-=i

Z=58

2+ °
Express z jnthe form a + i, where ¢ b € R,

(i) Given thatsz =C0s 8 + {sin0, show that
4 2°+273 = 2 cos 30
ence, find the genera| solution of the equation
z234z73 = 3
(3, 6 marks)

Express —* :
Press (x+1)(x33) IN Partial fractions,

Solve the differential equation

CHDE+ L= (4 1y,

for x> ~1, give t =2
giventhat y = > When x =1, expressing the solution in the form y = fx)

\ _
_ —_— (10 marks)
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3

7. (i) Find the coordinates of the centre and the length of the radius of the circle
‘ x2+y?2—-3x=-4=0,
Show that the line 3x + 4y — 17 =0 is a tangent to the circle.

(i) M isa 3 x3 matrix given by
3 4 0
M= 1 x+2 1 )
Zx aand 4 4 X — 4,
Given that M is a singular matrix, show that

IxX*-2x-36=0.
(7 ;5 marks)

8. (0 Find the general solution of the equation
sin(x + %) =2cosx.

(ii) The vector equations of two lines L; and L, are
Liir =i+ 2j+ A1 +j + 3k)

Loir = —j — 4k + p(3i + 2j + 5Kk).
Find
(a) the point of intersection of L, and L.

(b) the vector parametric equation of the plane containing Ly and La.
(4, 5 marks)

9. (i) Show that the equation xlnx + x - 3 =0 has aroot between 1 and 2. .
Given that x = % is a first approximate root, use one iteration of the Newton-Raphson procedure to obtain

a second approximate root of this equation.

(i) A class is made up of 5 boys and 8 girls. Find the number of ways in which a mixed delegation of 4
students can be chosen from the class if it must include at least 2 boys.

(iii) Two statements p and q are defined as follows:
p: the workers will go-on strike.
q: there will be no salary.
Write the following statements in correct English.

(@ q=1p
(b) ~q= ~p
C AN
€ pad , (5,4, 3 marks)
10. (i)
X 2 6 10 14 16

y 62 | 270 | 580 | 994 | 1248

The table above gives the values of a continuous variable y for some observed values of x.
Itis known that y and x are connected by a law of the form

y =ax’ + bx, wherea, b € R, .
By drawing a suitable linear graph, estimate the values of a and b, giving the a
decimal places.

nswers, correct to two

. (i) The first and last terms of an arithmetic progression are 7 and 51 respectively. it
Given that the sum of the terms of the progression is 348, find the number of terms and the common

difference of this progression.

(8,3 marks)
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