FACULTY: ENGINEERING
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FIRST SEMESTER EXAMINATIONS ' < & R

2016/ 2017 ACADEMIC SESSION ___HOD'S SIGNATURE
COURSE CODE: GNE 415

COURSE TITLE: ENGINEERING ANALYSIS — 3 UNITS

DURATION: 2 HOURS 30 MINUTES

INSTRUCTIONS

1. ATTEMPT ANY FOUR QUESTIONS OF YOUR CHOICE
2. SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF
UNAUTHORIZED MATERIALS DURING EXAM

3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING
MATERIALS
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Question 125 MARKS)

The foltowing are the age (in years) and systolic blood pressur : of 20 apparently healthy adults.
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(@ Find the correlation between age and blood pressure using simple correlation coefficient,
and comment.

<

(MFind the regression equation?
(¢* What is the predicted blood pressure for a man with age 25 years?
Question 2 (23 MARKS)

(@) State the conditions for analyticity of a complex function.
(1) Determine the analyticity of the following complex functions
O f@ =2z @) f(2) =izz
(© Let w = f(z) = 5z =12z + 3 + 2i. Find Real f,(u) and Imaginary. f(v) and
calculate the value of fat z = 4 — 3i

Question 3 (25 MARKS)
(@) Use the Laplace transform to solve each of the following differential equations
() ) +fx) =3 where f(0) =0
() U +3f'(x) +2f(x) =4x where f(0) = f'(0) =0
(b) Find the Inverse Laplace transform of each of the following

’ 3 " 1
) F(s) = = (i) F(s) = =
(¢) Find the Fourier transform of a rectangular pulse: f(t) =1, -T<t<T

Question 4 (25 MARKS)

(a)Using Lyapunov function,V(x,y) = x* + y* Determine the stability of the systems

(i) x=—-4y+2xy—38 () x=y-—-x%2+2
y= 2x% — 2xy y= 4}72 — x2
(b) Solve the following non-linear differential equations using method of separation of variables
ody _ yixy? oy oAy x2+1
() ax x2y—x2 (11) xy dx  y+1

(¢) State three (3) applications of probability
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Q) ion 5 (75
~Uestiop 5 (25 ™ \RKES)

(@) Detern;
e the probabil;
sh . ¢ Probability hay 5 random valuc 4, |j -
SNOWwWn n 1\g. Q5 bel()w A ) Y hctvw;cn 7= ~1.4 and 7= )]y

seconds

(¢) Let X be a discrete random variable with range R, = {1,2,3 ...} Suppose X is given by

1
Py(k) = ok forK =123
(1) Find P(2 <X <5) (if) Find P(X > 4)

LIST OF RELEVANT FORMULAS

XYY
) Xy —=—==

\/ (Z x? —@)-(Z y? —%)

Simple Correlation Coefficient, 1" =

v xy_Z XXy
Regression equation; _’)7 = }—/ i b(x = f), Where, b = L

7 x2_C27
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