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1(a) Define the following:
(i) Composite function (ii) Periodic function (iii) Even and Odd functions (6 Marks)
22 -16

(b) (i) Evaluate limx_,4? (3 Marks)

(ii) When is a function said to be continuous? (3 Marks)
Hence investigate the continuity of this function

flx) = ;:: cx#2,f(2)=3;x=2 (3Marks)

¢) Verify the mean value theorem for f(x) = 2x*—7x+20,a=1,b=6 (5Marks)
2 a) Show that the equation (2xy? + 3ycos3x)dx + (2x%y + sin3x)dy = 0 is exact.

(4Marks)
Hence find the equation % (x,y) which is the exact form of the equation. (7Marks)
b) Differentiate y = sin®6x? (5Marks)
o) Ifx*y+ 3+ 2y = zy* — 4x? find y' (4Marks)
3(a) Expand the function f(x) = cosx about x = -;5 using Taylors expansion. (6Marks)
b) If fF(x,y) = x*y + ™" find f, £ Fer Foy, (8Marks)
c¢) Show that fop = fw (6Marks)
4 a) Find the directional derivative of U — 2xy - z? at @Q(2,—1,1) (9marks)
in the direction towards P (3,1,—1).
b (i) In what direction is Directional derivative a maximum . (2ZMarks)
(i) What is the value of the maximum? (4Marks)
c) If f(x,¥) = «%y? with x = cost and = sin t, find :—f by using partial differentiation
(SMarks)
5 a) A rectangular box, open at the top, is to have a volume of 108 cubic feet. What must be
the dimensions so that the total surface is a minimum? (7Marks)
b) Use Lagrange multipliers to find the maximum and minimum values of the function
Fix,¥) = 3x + 4y subject to the constraint x* + y*=1 (7Marks)
c) Evaluate f A2 gy (6Marks)

x(x*-9)



