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INSTRUCTIONS TO CANDIDATES: There are FOUR questions.

Answer THREE questions.
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1.

(@)

(b)

(@)

(b)

Solve the following system of linear equations using the Gaussian elimination

method:
Xy + BXxo — 2x3 = 5
3X1 + 2% + Bxz3 = 22
2X1 — 3Xo + 2X3 = 2
1 2 -1
For the following matrix: 1 0 1 calculate
4 -4 5

0] the eigenvalues, and

(i) the eigenvector associated with the highest eigenvalue.

Find the particular solution of the differential equation:

dy _dy
-5—+6y=0
dx®  dx y

given thaty = 2 and dy/dx = 3 when x = 0.

Find the particular solution of the differential equation:

9y oW 5y 20
dx dx

given thaty = 0 and dy/dx = 0 when x = 0.

(10 marks)

(8 marks)

(7 marks)

Total 25 marks

(20 marks)

(15 marks)

Total 25 marks
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3. (a)

(b)

Customers arrive randomly at a builders merchant at an average of 3.2 per minute.
Assuming customer arrivals follow a Poisson distribution, calculate the probability
that

0] no customers

(i) less than 5 customers

(i)  more than 5 customers arrive in a particular minute.

Also calculate the probability that

(iv)  one or more customers arrive in any 30 second period.
(15 marks)

A company minibus has 7 passenger seats and on a routine run it is estimated that
the probability of any passenger seat being occupied is 0.42. Calculate, correct to
3 decimal places, the probability that on a routine run there will be

0] no passengers

(i) one passenger

(i) two passengers

(iv)  atleast 3 passengers

(20 marks)
Total 25 marks

Please turn the page
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4, €)

(b)

The weights of a manufacturer’s bags of cement are normally distributed with
a mean of 25 kg and a standard deviation of 0.5 kg. In a batch of 250 bags
delivered to a contractor, calculate:

() The expected number of bags whose weights are between 24.5 kg and
26 kg.
(i) The expected number of bags whose weights are over 26.5 kg.
(10 marks)

A large multi-storey car park, servicing an airport, has four exit barriers. The
number of barriers in use at each of 100 instances monitored during a 24
hour period are given below.

Barriers in use 0 1 2 3 4
Number of 18 42 33 5 2
instances

(i)  fit a binomial distribution to the data, and

(i)  test the goodness of fit using a 5% level of significance.

(15 marks)

Total 25 marks

END OF QUESTIONS
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Formula Sheet

1. Quadratic Equation

For the equation ax*+bx +c =0

= -b++/b? -4ac

2a

2. Second Order Differential Equation

2
For the equation ad—yz—+ ng +cy=0
dx dx
the auxiliary equation is am? + bm +c¢ =0
Roots of auxiliary equation General Solution of the
differential equation
2 Real Roots, m, and m, y= Ae™* +Be™
1 repeated root, m y = (Ax + B)e™
Complex roots, p +jq y = eP* (A cos gx + B sin gx)

3. Eigenvalues and Eigenvectors

Characteristic equation is given by | A—=Al| =0
Eigenvectors given by [A-AI] X =0

4. Binomial Distribution

Prix)= "C p*q"™ where g=1-p

Mean = por x = np Standard deviation = 4/npq

5. Poisson Distribution

Pr(x) = e* &
x!

Mean = p =np Standard deviation = \/;I

6. Normal Distribution

XM
(e}

Z =



7. Mean and Standard Deviation

For n values x4, X2, X3, ..., Xn

;= --—)-(-, s= \/Z(X_;)z = \/ZX2 "‘(;)2 ;
n

n

8. t- test
t=—(—)%—“—)«/ﬁ v=n-1

For difference of the means of 2 samples

t _|(X1 ‘Xz) , nn,
calculated ”“ ~
(o) n, +n,

2 2
n,s, +n,s,

v=n,+n,-2

g=
ng+n, -2

9. y° test

2 (0-E)’

=2 v=k-m

x E
10. F-test

F=2L vi=ng—1

o)
Vo =n2—1

11. Baye's Equation

Pr(A)xPr(ElA,)

Pr(Ac |E)= Pr (E)

12. Standard error of the Mean, X

S s N-n
or o, =

n-1 n-1VN-1

13. Bessel's Correction

n
n-—

0=8

-_—



CALCULUS

(* the constant of integration has been omitted®)

d
[ ydx y L
dx
n+l
forn = —1
n+1
or x" nx "
Inx forn= -1
X (In x) — x Inx 1
X
leax e & ae®
a
a a* for a>0 a“lna
Ina
n+l
(ax+b) © (ax + b)" na (ax + b)" ™
a(n+1)
In £(x) 9
f(x)
- lc:os ax sin ax a cos ax
a
| .
— sin ax cos ax —a sin ax
a
1 In ( sec ax) tan ax a sec’ ax
a
l. ax
—in (tan > ) cosec ax - a cosec ax cot ax
a
1 in (sec ax + tan ax) sec ax - a sec ax tan ax
a
—1—in (sin ax) cot ax -acosec’ ax
a
sin™'[x/ a] 1/(\/a2 —x2)
cos”[x/a] _1/a? —x?

Ltan [x/ a]
a

l/(x2 +a2)
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