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INSTRUCTIONS: Answer Question ONE and other Two Questions Time 2 hours

QUESTION ONE (30 Marks Compulsory)

. (4 0 _(a b B i
a) GiventhatA = (O 3) and B = (0 C)and that AB= A+B, find a, b and ¢ (5 marks)
b) Solve the following system of linear equations using cramers law (7 marks)

x+2y+z—-2=0
3x—4y+3z+4=0
5 +3y+5z=-1

c) Find the inverse of f(x) = %x3 + 1hence find £ ~1(9) (6 mark

d) Determine the value of coth 0.38(4 marks)

e) A telegraph wire hangs so that its shape is described byy = 50 cosh% Evaluate the value of
ywhen x = 25(4 marks)

f) Two times Joe’s age minus Mary’s age minus three equal to zero. Eight times Mary’s age equal

to seven times Joe’s age plus two. Using matrix algebra, solve for Joe’s and Mary’s age
(4 marks)

QUESTION TWO (20 Marks)

a) Determine the power series for cos 26(6 marks)
b) Using Maclaurin’s Series, find the first five terms for the expansion of the function f(x) =
e3*(7 marks)
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c) Prove that Taylor series expansion off (x) = cos zabout the point z = gis% (1 -3 (z -

_y2 V3 _T\3 _T\4
E) _) @) e (7 marks)
3 2! 3! 4!
QUESTION THREE (20 Marks)
a) A chain hangs in the form given byy = 40 ch :—0, Determine:
i.  The value of ywhenx = 25(4 marks)
ii.  The value ofx when y = 54.30(8 marks)
b) Determine the values of p;, p, and psusing inverse method given that
pl + 3p2 + 3293 = 32
1
P1 + 3p2 +4p3 =35
(8 marks)
QUESTION FOUR (20 Marks)
a) ExpandIn(1 + x)to five terms (7 marks)
b) Evaluate in radians correct to 3 decimal places
i.  arcsin(0.30) + arccos(0.65) (4 marks)
i. sin‘1§+ cos‘lg— tan‘lg (4 marks)
c) Find the inverse of y = x? + 1and comment on your answer (5 marks)
QUESTION FIVE (20 Marks)
a) If4e* —3e™* = P shx + Q ch x, determine the values of P andQ (8 Marks

b) Find the inverse of y = 1/2 x + 1(2 marks)
c) A company manufactures three products x, y and z each of which must go through three
processes A, B and C for the following times.

Product | Time spent in Processes
A B C

X 3 2 1

Y 3 2 3

z 2 0 1

The maximum capacities of processes A,B and C are 130, 85 and 60 respectively. Using the
inverse matrix method, calculate the number of units to be produced of products x, y and Z to
ensure utilization of maximum capacity. (10 Marks)
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