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" (b) (L 958 conteins ® o8d "0 RS la.nd 12 blue balls, 4 ballg are selected at random
\__/from the bag. Find the probability that they are all white if the balls are selected
(i) with replacement;
(i) without replacement.

(¢) (i) State the Bayes’ theorem;

(ii) Suppose a student is taking & multiple-choice test. On a given question,
he either knows the answer, in which case, he answers it correctly, o fs
does not know the answer, in which case he guesses hoping to get the it
answer. Denote p the probability that he knows the answer and 1 — P the
probability that he gnesses. Assume that the probability that a student gets

the right answer given that he guesses is — (where m represents the number of

multiple-choice alternatives), find the conditional probability that a student
knew the answer to the question that he answered correctly.

(d) Dayo can either take a course in Computer or Mathematics. 1f he takes a computer

- I :
course, he will receive an A grade with probability =; if he takes a coPrse t-.lan e A
\epetes el
. » v . i 1 &l o € s0ed OV
Mathematics, he will receive an A grade with probability 3" J,u:,S SUACOL D“p‘ﬁ *}t‘f&ti Coq®
(i) What is the probability that he will get an A in Mathematics? s
(ii) What is the probability that he will not get an A in Computer? 1%

(20 marks)

(a) (i) Show that if X follows a binominl distribution, the probability generating
function of X, 5

G(t) = (1-+pt-1)" +
where p is the parameter of the binomial distribution and n is the sample
size.

(i) Hence, based upon Question 4(a)(i) above, obtain the mean and variance of
the binomial distribution.

05

(b) After a seed marketing company had embarked on & rigorous advertisement of
their produce, it was estimated that their potentials for any contact resulting in a
successful marketing of their produce had risen to 15%. Find the probability that
if 7 such contacts were made thereafter,
(i) this will result in more than one sale;
(ii) the fifth contact will result in their third sales. ¢

(20 marks)

5.7 (a) Given that the " moment of a random variable X, E[X"] = 12", find the
moment generating function of X,
(b) Suppose a random variable X ~ Normal(# ¢?), obtain the following

(i) the moment generating function of X;
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INSTRUCTIONS: A TYPE 11
Mt aly questions. All undefined symbols have their usual meanings. Write
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l. FOI’ What v 1 ’ X . -
ANCOL O i the fnciion fx)= LG.) J(x=1,2,3,-+") servesas probability density
functio O ' \
n of a random variable X. [, _‘
(a). 1, 12 '
; e
of ScliI;::;nussular (IM) versus Oral Administration (OA) of antibiotics to students from faculty
feati centan ’ those from faculty of Social and Management Sciences (SMS) who attended the
er in January 2021 gave the following result. =
Antibiotics\Faculty | Science | SMS (o
m 30 16 ; ‘|~l \ 8
LOA » 26) 40
Determine the probability if a science student or a student who received an oral administration
is selected. 56 3o %\
33 56 g8 Wom ¥ \’
(a)'_} b. Ry ey d.-" 7
56 &) 112 © 12 @3 :
3. Four cards are drawn from a standard pack of cards, what is the probability that two or fewer
are Space? 1
Q
B O AN R—Y . :
13 4165 112 - 20825
4. Suppose A and B are two independent events with probabilities 0.45 and 0.30 respectively.
Find R(A|B) % W3 x93 K 3% |
(a). 0.45, (). 0.30, ().0.135,  (@.075 2% St h, " A5
5. Suppose a coin is loaded such that a lead is likely to appear thrice more than a tail, what is the
probability of a tail? ’ ; - i K 89, X 6. 4, a7
\ ST 2, Wiezean )7, Il e e
* : uestion (6) and (7 87 4 “ﬁb f ir { ;C‘
Use the following information to answer q ) 1%, eV 20+ 75

A random variable X has a mean U

6. The P(|X-10|>3)isat most

—10,0” = 4and an unknown probability' distribution.

1 8

4 i @ @z

@ 5 Pt i ¢ 1
4 (b), % (C)' = (d)‘ i
(a). = 25 25 25
] bout Bernoulli experiment?
: llowing is not true & ; P
8. Which of lh:rii"(r’n o consists of D repeated trials,

a. 'I‘he cxp’ | result ) outcome classified as success or failure &
b. Each tnal re success remains constant from trial to trial X &

¢. The probability of



I'he random vanable X 1s number of success mn tﬁah

Q B ™ ] \ |
. The mean and variance of hypergeometric distribution wigy, .
respectively. Parameters N, and k
' . : are
(@). u=nk, o = nNk . by, u=k o' = nN
3 k nk : Nk '
(€). u = a? N=n _ (d). u=—, o Nen
i N-1 " "‘ﬁ"-l-rN.-(l _5)
" X -

10. Which of the f; - o e
e following distributions has same values f y
vanance. ® or the egtj
2 _(l=‘il). Negative Binomial (b). Binomial  (€). Poisson
: h-:c 1:;\- erage number of oil tankers arriving each day at a facility is
andle at most 6 tankers per day, what is the probabilit :
» - L [
turned away? sy y thatin a g

Mate of the mean and

(d). Multinomial.
3. Suppose the facility can
1ven day, tankers have to be

” %E‘l)- 0238 (b). 0.762  (c).0.791 @.0984
2. The following are properties of a distribution function except
2)- 0= F(x) <1 (b). F(x) is
; = : 4 non-d : ; >
F(x) is a non-increasing function,  (d). F(=%) =0, F(c0) ::;c.aasmg ftion )
13.If A and B are independent then, which of the following is/are correct? 12, +42
(D.P(ANB)=P(A).PB), (). P(A|B)=PA), (). p@|a)= LA E) Zy (F
2 I onl P(A) 29 ¥ \?
: only, (b). I andIl, (¢). I only, (d). All of the above — ¥
14. Ewo cards are drawn from a deck of 52 cards; find the probability that the second card is a >3 £
eart.
I 1 A 12 12 < 3%
b' =y b g ). — d e — -
- B = WG, O — 2

15. A fair die is tossed twice, find the probability of getting a 2, 4 or 6 on the first toss and 3, 4 or 5
on the second toss. [ s # < G

1 3
(a). = (b). e (c). g, (d). ‘15—22 B N

16. Arising from question (4), what can you say about the two events = 2 (9 YO
T 2 \ 13/ ¥4

3

Dependent events, (b). Mutually exclusive Events, (c). Conditional Events, (&‘). '
Independent Events. $ )2 S :

e if they contain as many as 3 defectives or

17. In a lots of 40 components each are called acceptabl
5 components at random and to reject the

more. The procedure for sampling the lot is to select lom a _

lot if a defective is found. What is the probability that exactly 1 defective item is found in the

sample if there are 3 defectives in the entire lots? H = 40

(a). 0.3011 (b). 089,  (c).0.4022, (d).0.6078. . : .

: : = -

Use the following information to answer question (18) - (20)
0 voters is taken in a city. The purpose is 10 determine X, the
of all the city’s voters favor the candidate, Find

Suppose a roll of 2 number who voted a
candidate. Suppose that 60%

18. The mean and standard deviation respectively
(d). 10 and 2.19.

(a). 10 and 2.4 (b). 12 and 2.19  (c). 12 and 4.8
19. What is P(X<10)? | 10
(a).0.416 (b). 0.642  (c).0.314 (d). 0.245. o

20. What is P(X > 10)7
(a).0.755 (b). 0.645 (¢). 0.245 (d). 0.435.
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1. |dentify the attri
P4 attribute
S of the upiy Srin

¢

/Z./What does the Solar System cong; ts?
ists

3. What is the
use of the Star Almanges for Land Surveyors?
4. What do yo
you understand by the stars Constellations?

5. What is Spherical Excess?

6. With : b | |
L ; I the aid of neat diagram, explain the Relationships between mean and sidereal time
intervals

7. Name the 3 major Co-ordinate systems of the Celestial Sphere. Why do we the co-ordinates
system?

[ 8. Name the three basic categories of instruments used for observations in field and geodetic
astronomy for the determination of latitude, longitude (time) and azimuth. Give Examples of each

category

~.—"°f 9. igentify 3 differences between plane Triangle and Spherical Triangle.

|'/10. Give reasons for Astronomical Azimuth determination.

\ /

S’

a. In a spherical triangle ABC, prove from the first principle that:
i Cosa = Cosb Cosc + Sinb Sinc CosA.

- sinb/SinB = Sinc/SinC.
wish to set up radio link. Their longitude and latitude are respectively
N and 89° 50’ 12E, 38°26" 18"N. In what angular direction to the

cond station be set to achieve the best transu&nssion?
»>
v

ii. Sipa/SinA

_/ b. Two radio observatories
12018’ 24”E, 53° 14" 12/
North must the antenna at the se

- o t . . » : f
[ : : distinguish between small circle and great circle. Give an example
12. a With the aid of sketch,

each circle.

nomy.
b. List the 3 major uses of Geodetic Astronomy |
' .celestial sphere and show the following:

jagram of sem . ‘ | |
ilS DO AR G Hour circle, Vertical circle, Prime vertical, Zenith,

i uator,

i izoN, celestial eq :

Celestial HO:;; e circle, observer’s meridian and a heavenly body.
North Pole, Almu







































