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Question 1 (25 marks)

a) Four cards are drawn from an ordinary deck and not replaced. Find the probability of these event:

i. Thatatleast1aceis drawn

ii. Getting 4 jacks

iii. Getting an ace, aking, a queen and a 10

iv. Getting a club, a spade, a heart and a diamond

b) Giventhat f(2) = az? + i(bz) + ¢ + i. Find:
i f'@

i f1@

¢) Giventhat f(z) = 2= Find:
i f'(@
i f(-1)

d) Find the derivative of :
i, w=(z- 30"+

Question 2 (25 marks)
a) The table below shows Forest Fires and Acres Burned:

Fires (x) 72 |69 |58 [47 |84 |62

57

45

Acres (y) 62 [41 |19 [26 |51 |15

30

15

i.  Compute the values of correlation coefficient for the data

...5 marks

...2.5 marks

...2.5 marks

...2.5 marks

...2.5 marks

...10 marks
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i.  Find the equation of regression line for the data
iii. ~ Plota graph showing the given data and linear regression model in (b) above.
...20 marks
b) The American Automobile Association (AAA) reports that of the fatal car and truck accidents, 54 % are
caused by car driver error. If 3 accidents are chosen at random, find the probability that
I. Allare caused by car driver error
ii. ~ None is caused by car driver error
iil.  Atleast1is caused by car driver error.
...5 marks
Question 3 (25 marks)
a) Provide brief answers to the following questions:
i.  What s the difference between an outcome and an event?
i. ~ Write the Laplace Transform of £'(t) and £’ (t) for negligible initial conditions.

...5 marks
b) Answer either sub question (i) or (ii):

I.  Solve the given initial value problem using Laplace Transform:
a1y + ayy + agy = tel/®
y(0) =1;y'(0) = -2

where,
G:1 — Q3 =0; = 0
a, =et/* =1

...20 marks
ii. Given that a function is defined as

And Fourier Transform of £ (t) is defined as

1 r® .
= -!wtdt
Fw) =5- | e
Show that
1 W
F(w) = —=sinc (—
T

Var N2

where,

oy _sin(3)
SINC\— ) =—F71—
(2) (%) ...20 marks

Question 4 (25 marks)

a) Write an expression that can be used to test if function f (2) = ulx,y) + iv(x,y) is harmonic functiosn. "
.S mar

= Xy giny —e™* is harmonic; where «a is an arbitrary constant.
b) Showthatv = a(e *xsiny —e *ycosy) 10 marks
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¢) Prove the Cauchy's theorem.

Question 5 (25 marks)
)

31, 69, 32, 8, 18, 50. Find the standard variation.

b)  Solve the given initial value problem using Laplace Transform:
my' + 0" + 13y = n,e’’st
y(0)=y'(0)=0
where,
M =nNg=-n5=1
M +ns=13
N2 =3m

Question 6 (25 marks)

a) Determine whether these events are mutually exclusive.

i.  Roll adie: Get an even number, and get a number less than 3.
ii.  Rolladie: Geta prime number (2, 3, 5), and get an odd number.

...10 marks

The increase in cigarette taxes for 17 states in a six-month period are: 60, 20, 40, 40, 45, 12, 34, 51, 30, 70, 42,

...5 marks

...20 marks

il.  Select astudent in your class: The student has blond hair, and the student has blue eyes.

iv.  Select any course: Itis a calculus course, and it is an English course
Select a register voter: The voter is a Republican, and the voter is a Democrat.

b) Giventhat:
a(z,z) = A(x,y) + iB(x,y)

da _(9A 0B\ (DA 0B
5= 5) 5+ %)
Question 7 (25 marks)

a) Write the Cauchy-Riemann equations for the function:
f@) =ulxy) +iv(x,y)

Show from first principles that:

b) Determine:
i. [2sinBzcospPzdz

i. [3cot(nz+A)dz

...5 marks

...20 marks

...5 marks

...10 marks

...10 marks
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