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1.
(a)  Show that one root of the equation 3x’ —x =1 lies in the interval 0 < x < 1. Taking 0.75 as the first
approximation to the root of this equation, use one iteration of the Newton Raphson’s procedure to
find to 3 decimal places a better approximation to the root. 5 marks
(b)  Find the number of arrangements of all the letters of the word SYLLABUSES such that each arrangement
must contain the word BUS. 2 marks
2. Given that f(x)=4sin3x—3cos3x, express-f(x) inthe form Rcos(3x+4) where R >0 and 4 is
an acute angle. Hence find
. | 5
(1) the maximum value of ————— . 5 marks
“ f (x)x +5
(ii) all solutions to the equation f'(x)—2.5=0 in the interval 0 < x<360°. 3 marks
3.
(a) p and ¢ are two statements represented by:
p: Paulis doing Philosophy
g : Paulis abnormal A|pha Study Group
Represent in ordinary English the statement represented by ~ (p = q) . 1 mark
(b)  Prove by
(i) contradiction that the statement (2,3) is the center of the circle (x—2)’ +(p=3)" =17 s true. 4 marks
(i1) Mathematical induction that
n 3 _
(2r—1)2=4n3 " VneN. 4 marks
r=l1
4.
(a)  Given that z is a complex number such that = i-1.Find
+z
(1) z in the form a +bi where a and b are constants. 3 marks
(ii) ‘zz‘ and arg(zz). 3 marks
(b)  Solve for z inthe form a+bi where a and b are constants in the equationz’ —1+i=0. 4 marks
5. Given the matrix
-1 35
M=0 1 2
3 1 &
(1) Find the value of k& for which the matrix M is a singular matrix. 3 marks

(ii) Fork =4, find M, the inverse of M and the point whose image is (2,—1,3) under the

transformation matrix M . 7 marks
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(a)  Find d_y given that
dx
(1) y=In (ﬂj 2 marks
I+cosx
(ii) y= 3/(5x2 +1) 2 marks
(b)  Given the functions_f (x)=— 1
X2 —
(1) Find the monotonicity of /, showing clearly its variation table. 2 marks
(i1) Sketch the graph of y = 7 (x), showing clearly all its asymptotes and the behavior of the curve
as it approaches its asymptotes. 5 marks
7. The vector equation of two lines /, and /, are
1 2— -
. tx_2-y _ 3+zand
2 3 4
Cx—1 z+3
(¥ BY a-y= 4
Given that/, and /, intersect at the point P, find
(1) the value of a. 4 marks
_ _ . Alpha Study Group
(i1) the coordinates of the point P . 1 mark
(1i1) the parametric equation of the plane 7, containing lines / and /,, in the form r =a+rb+ uc. 2 marks
(iv) the Cartesian equation of the plane #, containing the point P, A(2,3 = 1) and B(l,—l,l) 4 4 marks
8.
2x g . . 2X=3
(a)  Resolve f into partial fractions. Hence evaluatej f dx . 5 marks
X +x X +x
) - 2 (x + 3)
(b)  Find the range of values of x for which x=3< 3 marks
X
(c)  Given that the roots of the quadratic equation x* + px—¢ =0 differ by 3, show that p* +4g—¢ =0. 4 marks
9.
(a)  Apolynomial f(x)=ax’—bx’—2x+3 is exactly divisible by 2x* —x—3 . Find the values of a and b,
hence find the remainder when /(x) divides (x+2) 5 marks
. ,dy . V4
(b)  Given that (l+cos Zx)e} ——2(1+ey)sm2x =0and that y=0 whenx = 1
X
Show that y = 2In(tan x). 5 marks
49 1
(¢)  Use the trapezium rule with 3 ordinates to find an approximate value of j dx . 3 marks
1

3+\/;
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(a)  Given the function f : x — . a_if f£(2)=1and /™' (~1)=3, find the values of a andb . 3 marks
-Xx
(b)
(1) Show that the first four terms of the binomial expansion of i_ ix are
+3x
1—§x+3—5x2—@x3... 4 marks
2 8 16
(ii)  Find the range of values of x for which the expansion is valid. 2 marks
(c) A binary relation R is defined in Z , the set of integer such that
1
Ya,beZ, aRb=a=b", neN".
Show that R is a partial ordered relation. 5 marks
END!
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