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1.	 l:he polynomial [(x) = 2x 3 +px 2+qx - 30 Icavcs a rClllainder -28 whcn divided by 
(x - 1) and a rel1lainder 66 when divided by (x - 3) 
(a) Find the values of the constants p and q 

(Smarks) 

(b) Given that the (x - 2) is a fàctor of [(x), Ülctorise [(x) completely. ' 
(5marks) 

2.	 (i) The roots ofa quadratics equation 2x 2 - x' + 6 = 0 are a and {J. Find the 
quàdratic equation with integral coe1Ticients whose roots are a - 2{J and {J - 2a. 
(4marks) 

(ii)	 Find the value of the constant k for which the quadratic equation 
x 2 + (2 - k)x + 2(2 - k) = 0 has cornplex roots.
 
(3marks)
 

1 .) 
3. (i) A function [ is detined by [: x ~ ~,x E !Rl., x *' 4. 

x-4 
(a) Show that [ is injective. 

(b) Find the inverse function [-I(X), stating its domain. 
(4marks) 

(c) Prove by mathematical induction that L~=1(4r + 3) = 2n2 + Sn. 
(4marks) 

(ii) A relation R is detined on a set of integers by: aRb <=> a + b = 2m + 1 where m 
is an integer. Show that R is an equivalence relation. 
(4marks) 

4..	 (i) SI and S2 are two concentric circles with center A. The radius of SI is three times 
the radius of 52' Given that the equation of 51: x 2 + y2 + 2x - 4y - 31 = O. Find 
(a)	 An equation of the circle 52 

(b)	 An equation ofth,e circle with OA as diarneter where 0 is the origin.
 
(6marks)
 

(ii) Of Peter's 13 friends, 7 are older than him. In how many ways can he invite 6
 
friends including at least 4 older friends.
 
(Smarks)
 

5.	 Express 4sin8 - 3cos8 in the fonn Rsin(8 - {J), where R > 0 and {J is acute. 

Hence or otherwise, tind ail the solution of the equation 4sin8 - 3cos8 = 3 in the 
interval 0

0 
$ 8 $ 360 0 giving your answer to the nearest degree 

Determine the greatest and least values of 'e 1 e 
4sm -3cos +6 

(lI marks) 
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6. (i)	 Find the coefncient ofx s in the binomial e:-.pansion or(X - ~r 
2 

(5marks) 

(ii) The ninth term	 ofan arithmetic progression is three times the third term. If the sum 
of the tirst four terms is 30, tind the tirst term and the cOl11mon ditT~rel1ce orthe 

progression. 
(6m3 rks)------_-.--:._-------------- ­

d dy 'f7. F· III - 1 
dx 

(a) y = 

ln (3+X)
3-x (3marks) 

l-X)(b) y = arctan ­( l+x
 

(3marks)
 

(c) cos2y + xyz = 7x 

(2marks) 

8. (i)Express [(x) =( X)~l ) in partial fractions. 
-	 x+Z x+l 

Hence or otherwise evaluate 

Il3 
[(x) dx (7marks) 

(ii) Evaluate Il71' 

sin4 x dx (4marks) 

9. The vector equation oftwo iines Ll and Lz are given by 

Ll:r= i - j + 3k + À(i - j + k) 

Lz:r= 2i + aj + 6k + Ji(2i + j + 3k), where a, À and Ji are real constants. 

Given that the lines Ll and L2 intersect, find 

(a) The value of the con~tant a.
 
(5marks)
 

(b) The position vector of the point of intersection of lines L
l 

and L
2
.
 

(3marks)
 

(c) The cosine of the acute angle between lines Ll and L
2

•
 

(3marks)
 

3 
10. Given that A = (~ ~1 _\) and B = ( ; -1)-2 ~ are two matrices. 

2 3 0 -4 -5 
Find the matrix product AB and BA. 
State the relationship between A and B. 
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· 8 ) 
Find also the matrix pradoct BM. where M ~ ( _/ 

Hence solve the system of equations 

x-y+z=8 , 
2y-z=-7 

2x + 3y = 1 

(lOmarks) 

STOP. GO BACK AND CHECK YOUR WORK
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