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SECTION A: (40 MARKYS)
Attempt ALL the questions in this section

1. Solve the equation; log4x(1) —log x 2=3 (5 Marks)
2 P2 4

2. Given the complex numbers Z; =2 + 5j, Z2 =1 - 3j and Z3 = 2 + 3j. Determine 4Z12 + 3Z2Z3
in form of a + bj. (3 Marks)

3. Determine the fourth term in the binomial expansion of (x + 3y)*? and find its value when
X = %and y= % (4 Marks)

4. Prove the following identity (4 Marks)

14+cos6

— 2
T —cosd (cosecB + cotB)

5. Asolid bar of a metal is to be melted and casted into a bowl in the shape of a hemisphere. If
the internal radius of the bowl is to be 200mm and its thickness is 3.0mm. Determine the
length of the metal bar if its diameter is (4 Marks)

6. The Table 1 below shows the marks sc motive engineering students in a

control system exam.

Table 1
Marks | 0-3 4-7 8-11 12-15 | 16-19 |20-23 |24-27 |28-31
No of 3 5 a 8 7 b 4 3
students
If the mean mark is 15.5, determine the values of a and b. (5 Marks)
7. Given the vectors A =i + 4j — 2k and B = 2i — j + 3k. Determine |A x B]. (4 Marks)

8. Given the matrices;

1 -3 0 2 4 3
A=|1 2 -—1|andB=|-5 -3 0
-2 4 1 1 2 =2
Find AB-A. (3 Marks)
9. Determine the values of constants P and Q in the equation;
P Cosh 3x — Q Sinh 3x = 3% + 573 (4 Marks)
10. Determine the first four terms of the power series for cos x (4 Marks)
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SECTION B: (60 MARKS)
Attempt any THREE questions in this section.

Given the two vectors P = 2i + 3] + kand Q = 4i + j - 2k. Determine;

i.  Unit vector perpendicular to both vectors. (4 Marks)
ii. The angle between the vectors. (4 Marks)
If vector F and scalar @ are given by F = 2x?yzi + 4xyzj - 2xyz?k and @ = 4x2y%z*,
Determine at point (1, -1, 2); (12 Marks)

Vo

V.F

VxF
Solve the differential equation (x + X2, (8 Marks)
Use the method of undetermined co ve the differential equation:
9%— 122—Z+4y:3x — 1, when x % = —g. (12 Marks)

Use the Laplace transforms of the second derivative to prove that:

L(cosat) = (4Marks)

s24+q2’
- 15

Determine the inverse Laplace transforms of ————.
s2 —6s+13

(4 Marks)
A dynamic system is modelled by the differential equation:
2
ﬂ+5d_y+4y:e_3t
at? dt
Use the Laplace transforms to determine an expression for y(t), given thaty = 0, t = 0 and

dy _

s (12 Marks)

Show that the polar form of the Cartesian equation x2 + xy + y2 — 2x = 0 is given by

_ 2cos0 & Mark
= 1+ sinfcosf (5 Marks)
Show that sech™ x = In(1+ i_x2>. (5 Marks)
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c) Giventhat sin(x — a) = 2cos(x + @),

2+tana

i).  Show that tan x = ———— (5 Marks)
1+2tana

ii).  Hence solve the equation:

Sin (x — E) =2Cos (X + %), for values of x between 0° and 360° inclusive. (5 Marks)
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