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INSTRUCTIONS TO CANDIDATES:
· Answer all questions in section A and not more than five questions in section B

· Begin each solution to a new question on a fresh page.

· All necessary calculations must be done on the same page as the rest of the answers and therefore no paper should be given for rough work.

· Mathematical tables with a list of formulae shall be provided.

· Silent non programmable scientific calculators may be used where necessary.







SECTION A: (40MARKS)
1. Find the common ratio  of the geometrical sequence 
Sin 2x-Sin 2xCos 2x + Sin 2x Cos2 2x+…… and prove that the sum to infinity is tan x.						                     (05 marks)

2. Without using tables or calculators, simplify;
103loga – 103logb
102loga – 102logb , hence evaluate given that a=4,  and b= -3            (05 marks)

3. The gradient of the side AB of the rectangle ABCD is ¾. The coordinates of 
opposite corners B, and D are respectively (6,3) and (-5. 1). Find the equation of AC.                                                                                (05 marks)
                                                        
     4.     Show that if   Z + Zi   =    2iZ – 1  , then the locus of Z represents a circle and find its centre and radius.                                                                    (05 marks) 
5. Prove that, when X  is real,
    1   ≤   9x2 + 8x + 3    ≤   11                                                           (05 marks)
                  x2 + 1

6. Prove the identity         1           =     sec2 x
                                4 – 5 sin2 x      4 – tan2x    hence evaluate 0ʃ10/4 dx         
                                                                                                       4 – 5 sin2 x
to 4 decimal places by using u = tan x, or otherwise.                                (05 marks)
7. Solve the differential equation   dy  -  3y = 2xe3x given that y= 1 when x = 0.
                                                    dx                                             (05 marks) 
 
8. The line with Cartesian equations,
x + 5    =  y – 14  =  z + 13   meets  x - 3  = y+ 5  =  z + 17  at  A and meets
  2              -10             11                    2          -3           -5
x   =    y+5  =  z- 7     at B, calculate the length of AB.                  (05 marks)
1            1        -2




                                    SECTION B (60 MARKS)

9. Given that the curve,  y =  x (x-3)     ,
                                       (x-1) (x-4)
(i) Show that the curve has no turning points
(ii) Find the equation of the asymptotes, hence sketch the curve.
                                                                                    (12 marks)

10.  Given that the first three terms in the expression in ascending powers of the x of (1+x+ x2)n are the same as the first three terms in the expansion of 
1+ ax 3 , find the value of a and n                                           (12 marks)      
1-3ax 

11.  (a) solve for x: tan-1 x + tan-1 (x-1)  =  tan-1 (9/7).

(b) Prove that in triangle PQR,
  1 Cos2 ½ P + 1 Cos2 ½ Q +  1 Cos2 ½ R  = (p +q + r)2
  p                    q                      r                          4pqr                (12 marks)


12. (a) Given that y = sin (loge x), show that x2 d2y   + x dy   + y = 0.
						        dx2         dx 
       
(b) A right circular cone is to be made such that its slant height is π metres. Show that the maximum volume of the cone is   2π4 
                                                                                                                        9√3        (12 marks)  

13. (a) Given that Z+2i  is a factor of Z4+2Z3+7Z2+8Z+12, solve the equation Z4+2Z3+7Z2+8Z+12=0.

  (b) The complex number Z satisfies  Z   = 2-i . Find the real and imaginary 
                                                             Z+2
Parts of Z and the modulus and the argument of Z. Hint: Z= x+iy.(12 marks)

14.  (a) P (ap2, 2ap) is any point on the parabola y2 = 4ax and chord from P passing through focal point meets parabola again at Q (aq2, 2aq). Show that the locus of the mid- point M of PQ is y2= 2a(x-a).                      			(06 marks) 

(b) Find equation of the normal at R (acosɵ, bsinɵ) to an ellipse                 b2x2 + a2y2 = a2b2. If the normal at R to the ellipse meets the x-axis at Q and y-axis at S. Find the area of triangle QOS.                                    				 (06 marks)

15.  Express    x4 + 2x      as partial fractions, hence integrate,
               (x-1) (x3+1)
2ʃ3  x4 + 2x    dx, correct to decimal place.
  (x-1) (x3+1)                                                                                (12 marks)

16. (a) Solve the differential equation dy  = xy2 – x, given that y=2 when x=0
                                                         dx

         giving y in terms of x.                                                      (06 marks) 

(b) A research to investigate the effect of certain chemical on a virus infecting crops revealed that the rate at which the virus population is destroyed is proportional to the population at that time. Initially the population was P0 and at t months later, it was found to be P.

(i) Form a differential equation connecting P and t.

[bookmark: _GoBack](ii) Given that the virus population reduced to one third of the original population in 4 months, solve the equation in (a) above.     (06 marks)     
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