a) If x = 3 cos θ - cos3θ, y = 3sin θ – sin3θ. Express dy and d2y in term of θ 

       dx
       dx‑2
   
(6 marks) 

b) The total surface area S of a (one of base radius r and perpendicular height h is given by 

S = Πr2 + Πr √(r2 + h2)

If r and h are each increasing at the rate of 0.25cms-1. Find the rate at which S is increasing at the instant when r= 3 cm and h= 4cm. 



(8 marks)

c) If Z = 2xy – 3x2y and x is increasing at 2cms-1. Determine at what rate y must be changing in order that Z shall neither be decreasing or increasing at the instant when x= 3cm and y=1cm. 







(6 marks)

d) Find the change in diagonal of a box given that the length is 60cm, width is 40cm and height is 30cm given that the height is increasing by 0.5cm and width is increasing by 0.8cm and length is decreasing by 0.1cm. 




(8 marks)

e) Locate stationery points of the function Z = y2 + xy + x2+ 4y – 4x + 5 and determine their nature (9 marks)

f) If Z = x2 sin (2x+3y)

Find ∂2Z
        ∂x2








(5 marks)

g) Prove that 
d  (tan-1 x2) 
=  
.   2x    .
     
dx 


1 + x4 




(3 marks)

h) The parametric equations of a curve are x = cos 2 θ and y = 1 + sin 2 θ. find the equation of the tangent to the curve at θ = ∏/6





(6 marks)

i) The signaling range of a submarine cable is proportional to r2 In (1/r) where r is the ratio of the conductor and cable. Find the value r for maximum range. 

(5 marks)

2. Solve for x in the equations

a) 3 cos h 2x = 3 + Sin h 2 x

b) 4 Loga √x – log a 3x = Loga x-2 





(14 marks)

