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QUESTION ONE (COMPULSORY) [30 MARKS]

(a) Given two matrices A and B, simplify (A — B)? + 3B(2B — A) + A2 [3 marks]|
(b) Evaluate [3 marks]
3+ 61
2431
(¢) Prove —d%(sinhm) = coshz [3 marks]
(d) Find the rank of the matrix below [3 marks]|
1 2 3
A=|2 3 4
3 &5 7

(e) A particle moves in a straight line so that after t seconds its acceleration is given by a(t) =
4t% + 2t + 6. If its position at time ¢t = 0 is 5m and the velocity is 10m/s;

(i) Determine velocity at any time ¢. [3 marks]
(ii) Find the displacement at any time ¢. [3 marks]
(f) Evaluate (4 — )3 + (3 + 24) [3 marks]
(g) Find the value of x for which A is a singular matrix [4 marks]
2 z+6
A=[57]

(h) Evaluate by partial fractions [ %dz [5 marks]
QUESTION TWO [20 MARKS]
(a) Solve the following e**Z* using Euler’s formula, [3 marks]
(b) Show that AB # BA. If [4 marks]

1 -2 3 1 0 2

A= 2 3 -1 and B=|01 2

-3 1 2 1 20
(c) Find z, y if (1 —3i)2 —5(z +1iy) =z + iy [4 marks]

1 0 -1
(d) Given the matrix A = [ 3 4 5 ] Find

0 -6 -7
(i) The determinant of A. [2 marks]
(ii) Matrices of minors and Co-factors of A. [4 marks]
(i) Adjoint of A and inverse of A. [3 marks]



QUESTION THREE

(a) Differentiate the functions

(i) y = 1—cosx

sine

(i) y = e* cos3z + sin’z

(b) Solve the following system of equations using Cramer’s rule

or—6y+4z = 15
Tr+4y—3z = 19
2z +y+62z = 46

(¢) Find (1 + %)% using De Moivre’s theorem

QUESTION FOUR

(a) Convert the following into polar form /3 — 4
(b) Differentiate f(z) = (2z + 1)?(z3 — z)3

2 -3 4
(c) Find the determinant of A= | 5 1 —6 | using the second row.
-7 8 -9

3

. — 4 3 a7
(d) Given that y = 2 + 32°, find ¥

(e) Evaluate [? sin®zcos3zdz

QUESTION FIVE
(a) Evaluate [ sin’z
(b) Find % given y = In[(z? + 1)(5z + 9)]

(c) Show that if x # 0 then y = % satisfies the equation

r3y" + :EQy' =uxy

(d) Find the six roots of z = 8 and graph these roots in the complex plane.

(e) Differentiate y = z3*+2 using Napierian logarithms
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