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E371 Ordinary Differential Equations, Probability and Statistics

Question one

A non-homogeneous ordinary differential equation is given as

2 d;ff’) +3 d;g’) +7 y(f) =4 e~ =3 cos(51)

(@  Find its particular solution y,(¢).Plot y (r) for =0 to 10.(9 marks)

(b)  Find the general solution y,(f) for the homogeneous part of the given
differential equation, and then write down the general solution y,(#) for the
above given non-homogeneous differential equation. (4 marks)

©) If the initial conditions are givenas y(0)=-6 and —d—;?

t=0

* find the specific solution of y(t) andplotitfor #=0 to 10 .Compare

this diagram with the one in (a) and make brief comment. (12 marks)



@

(b)

If the inverse laplace transform of F(s)

Question two

is 5sin(41),

) find F(s) , (2 marks)
(ii)  find the inverse laplace transform of e™*° F(s) by utilizing t— shift
theorem and plotitfor 7=0 0 6 . (s mari(s )
Given the following differential equation as
d’ y(t)  dy@)
+ +3y(0)=f(
17 Y y(®) = f@)
[0 if t<0
t2
— if 0<t<3

where  f(f) =4 9t 3

-—+= if 3<£t<9

6 2

. 0 if t29
) plot the given f(¢) for t=0 to 10 , (3 marks)
(i)  find the laplace transform of the above given f(z) , (3 marks)
(iii)y  if given the initial conditionsas y(0)=~5 and d%(t-)- =3 ,find

’ t=0
the laplace transform of  y(r) , (7 marks )

(iv)  find the specific solution of y(¢) through inverse laplace transform of

your answer in (b) (iii). Plot this y(r) for

t=0 to 10.(5Smarks)



Question three

Given the following differential equation as

2
5 ddz(zx) +4 d;g’) +8Y(0)=0

set  y(x)= Z a, x"** and a, #0 , utilize the power series method and

n=0
(@)  write down the indicial equations. Set a, =1 and solve for the values of s
and aq, , (7 marks )
(b)  write down the recurrence relation and use them to find the values of a,
( n=2 to 10) foreachvalueof s foundin (a). Write down two
independént solutions in polynomial form truncated up to a,, term.

( 8 marks)

(©) @) Write the general solution for the above given differential equation.

(2 marks)
. . . . d y(x)
(i)  If the initial conditions are givenas y(0)=-1 and ———H =2,
x .
x=0

find the specific solution and plotitfor x=0 f 5 . (8 marks)



(a)

(b)

Question four

Given a discrete probability function f(1) = 1—12—

1 1
 f@=2 . fO)=5

f@= -é— and f(5)= é , find its probability distribution function G(x),

i.e., find the values of G(1),G(2) , G(3) , G(4) and G(5). Plot a bar chart
of f(x) for x=0 t0 5 . (6 marks)

® Use the random number generator to generate an ensemble of 20 data
of x with its values ranging from 26 to 65, then find its mean value
and standard deviation . (6 marks)

(ii)  using the interval of 10 starting with 25.5,ie., (25.5 t035.5),(35.5
t0 45.5), ....... , (65.5 to 75.5), plot its histogram. (5 marks)

Ten identical coins are tossed simultaneously and each coin has its probability

of “headup”inatossas 0.495,

) find the probability of precisely 3 headsup, (4 marks)

i) find the probability of at least 3 heads up. (4 marks )



(a)

(b)

Question five
If the defect rate for a skew productionis 1 out of 95 and one picks up a
handful of 300 skews, use Poisson distribution to
(i) find the probability of exactly 1 defected skew being picked up.
(4 marks)
(ii)  find the probability of no more than 2 defected skews being picked up.
(6 marks )
For a six inch néil production factory , assuming its produced nail lengths follow
a normal distribution with the mean value of 6 ,
@) if the standard deviation of the factory products is 0.02 and the confidence
level is 0.98 , then what would be the corresponding confidence range?
(7 marks)
(i)  if the required confidence level and confidence range by the customer are

098 and 5.98 < nail length < 6.02 , then what should be the maximum
standard deviation of the nail production that can meet such demands.

( 8 marks )



