Yeoweek _ M»ﬁw’-& \5-“1""’“4“’
Mow  edneliy tSeert *{—-M*i"fp veyad

J;?\[ -:fP‘V Cl +r‘)n

Marks
(b) The team loses fjs eathir
vi) Give that the team wins ,what Is the probability that it played under e
[amarks]

[Total marks 25)

Question Four
[)

&

(3marks] </

(a) Determine the arca of the Z- score

P(-223<Z<223)

(b) An electrical firm supplies bulbs that have aécnglh of life that is approximately normally
. . 5
distributed with a standard deviation of 20 hours. If a random sample of 40 bulbs has an

average of life of 800hours. gt~
(i)find a 95% confidence interval for the population mean life of all bulbs supplied by the

firm [Smarks]
+ (ii)find a 99% confidence interval for the population mean life of all bulbs supplied by
the firm [Smarks) ¥

(c) The time needed to service a car at the filling station is exponential random variable with a
mean of 2 minutes. Determine the probability that a newly arriving car will be serviced as

follows: @
|3marks] b :

(i) Within 1 minute?
3 :
(ii) Atleast 120 seconds? [4marks] |
(111) Between 1 and 2 minutes? [Smarks] s}
[Total marks 25] %)

\Question Five

(a) Suppose you want to be deposit k200 in the bank that pays 6% interest rate per annum for 10
years.Find the future value of this deposit after 10 vears? [Smarks]

(b) Ms Kahilu borrows k20000 from a bank at an interest rate of 10% and agrees to make cqual

annual payments for Syears

(i) Calculate the equalannual payment [6marks]



(ii} Prepare 5 loan amortisation schedule for M3 katil

[14marks

[Total Marks 25]
\ Question Sy

() The profit to be realised from a certain business venture to the nearest k1000 are believed to
follow the Probability distribution shown below:

_ -2000 -1000 0 1000 [ 2000 | 3000

0.2 0.25 0.1 0.15 K 0.05

(i)Calculate the value of k [3marks

(ii) Find The probability thatthe business venture

(a) Makes a loss [2Zmarks|
(b) Realises profit of at least k2000 [2marks]
(iii)  Find (a) the expected earnings [3marks]
(b)standard deviation [4marks|
(b) Suppose the investment project has the following cashflows:
| Years Cashflows (k000)
0 -300
90
2 110
3 130 !
[i 140

J
Assuming 8% discount factor compounded annually, calculate the net present value of this

project and interpret it. [11 marks]
[Total marks 25)




{ 4\ c L-. :_;\-' C
Calculate the e [meu“ :
e ey \
(® Range <cosheni= o (Sm,,ﬂu]
(ii) Mean
lsmarks]
(iii)  Variance
[4marks)
(iv) Standard deviation 3 o
(v)  Coefficient variation
[Total May, %)
Question Three = : ‘ %l
- = = 1 = ! - - l}mmj\‘l
(2)Evaluate 7p, 2 ;

0]
(n
(iii)
(iv)

(v}

i m
(b) Hqw many different commiittees of 4 businesswoman can be chesen 8 businesswoman

s s : i J BLex] %ﬁ?’_&&g
(€} In how many ways can g boxes of sweets be arranged on a shelf in a shop DL 3
d) Amarket Survey

-

marks
42 = A0
of 900 people found the following facts about the ability to recall a tefé\ﬂu% >
commercial for a product and the actual purchase of the product.

Recalled | Did Nat Recall

| Total i
Purchased 175 [ 115 [ 250 3
Did Not Purchase [335 | 610 =
450 [ 450 | $80-

Let A denote the event that a person could recall
event that a person purchased the product,

Find P(a) {2marks)
Find P(B) [2ma s
Find P(AnB) [2ma.u;)
Are A and B independent events? Use probability values 1o explain

[Smarks!
What Is the Probability that 3 person wi

ho recalled seeing the talevision commerclal actuz!
Purchased the produyct

[3muras

{ |Total marks 23]



Question one |

(a) Evaluate =42 -( -40)

Tend
(b) Find &% for the equation y =

(¢) Express the 3log,, 2 + -;-

(d) Solve the equation 2 + 55 +6=0

(&) Use any method to solv

e the following system of equation.

{2marks)

¥ 42t —Jx -5 [3maris)
log1ob ~20sa single logarithin [Smarks)
[Smarks]

o~

@)

I LGN C

x-3y+z=4
2% -8y +8z=-2
-6% +3y ~152=9 [10maris)
Total marks 25 Y
Question Two
(@) Classify the following variables as qualitative or quantitative
i) The colour of one's eyes [1msork)
(ii) The brand of the cur owned by someone jimari
(iif)  Pritne numbers lsss than ten [ITmasic!
(iv) * Marital status [Imas &
v)

(b) Below are marks obtained by 100 siude:

The volume of water in a sierage tank

[1mack]

us in BBA1 August intake in a mathemasics o,

! Marks obtained I Frequency e
‘05x520 SR 3 RN
20=x<40 . 19 -——
40=x<60 T i T . 5

(60<x<80 ; 7 S eSS S S 08

'L'ﬁéx_s'fﬁb_*_ K




Question one

[2marks]
(a) Evaluate 12 +{ -10) [3marl-(8]
(b) Find the integral of [ (4x? + 22% — 6x + 3)dx

[3marks]

(c) Express the log,g 2 + log,g b as a single logarithm

i labourers as follows:
"k (d)A company has three plants. Each plant employs manager, foreman and skilled 1a

———— |
[ Plant A . Plant B 'L'a"—tg——*-—‘f
Managers 1 B T———d——_—_—_‘
Foreman 4 6 ﬁ

~ 75
Skilled labour 80 926 - total
1f managers are paid k350 a week, foreman k275 and skilled labour k200. Use matrices to find the

ks
payroll of cach plant [Smarks|
(e) Usc any method to solve the following system of equation.
4x+y+3z=8 A= |
~2x+5y+2z= 4 v =
= |
3x+2y+4z=9
[10marks]
Total marks
25
| Question Two
(a) Classify the following variables as discrete or continuous
(1) The weight of a person [1mark]
(if)  Total scores for the game between Zambia vs Algeria [Imark]
(ifi)  Prime numbers less than ten [Imark]
(iv)  The eaming per month for the govenment worker [Imark]
(v) The capacity of water in a dam [1mark]

(b) The annual profits made by a random sample of 37 companies in the textiles industry are

shown in the table below:




Profit (k000) Number of companies
10<x<20 3.
20<x<30 7
30<x<40 12-__‘
40<x <50 10
50<x <60 5
Calculate the
(@ Mean [4marks]
(ii) Median [3marks]
(iii) Variance [Smarks]
(iv)  Standard deviation |4marks]
W) Coefficient variation [4 marks]
[Total Marks 25|
Question Three
(a)Evaluatellp , [2Zmarks]

(b) How many different committees of 3 businessman can be chosenfrom 7 businessman

[2marks]

{c) In how many ways can 8 boxes of sweets be arranged on a shelf in a shop

[3marks]

(d) The sports team is interested in whether the weather has an effect on their result. The
results are summarised in the table

Good weather Bad weather totals
Win 12 4 16
lose 5 10 15
totals 17 14 31
(i) Find the probability of the team winning [2marks)
ii) What is the probability of the team playing in bad weather [2marks]

lii) Giventhat the team played in good weather, what is the probability that |

[Smarks] @\ -
S :

(a) The team wins




QUESTION ONE [2marks]

a) Find the value of (2x)° + 3 [3marks]
b) Solve the equation 5x +7 = 2 — 3(x — 2)

2 11 [2marks]
¢) GiventhatA™=| ¢ 2 ,Find A

-3 5

. = arks
d) For the production function Q= Noo\«mhw . Find the out put Q when k=16, L =27 [4m _

: . . . ured in
e) During a recession the firm’s revenue decline continuously so that the revenue ,TR , (meas
million of kwachas) in years time is modelled by;

TR = 10e—0-25¢
i) Calculate the current revenue and the revenue in three years [4marks]
ii) After how many years will the revenue decline to k1.75 million [4marks]

f) Solve the following simultaneous equation using any method
xX+2y+2z=7

4x+5y +z=11
Tx—4y—-z=1

[6émarks]

[Total marks 25]
QUESTION TWO

a) The cell phone industry providers in Zambia are currently dominated by MTN, Airtel and
Zamtel. In a survey conducted by the BBA September intake student at Chalimbana

University to determine the number of subscribers revealed the following:

% Provider Number of subscriber
\ MTN
\ Airtel
~ Zamtel
i) Use a pie chart to represent the above data

(5 marks)

ii) Which provider has the largest market share [1 mark]




[2marks]
Find the value of (2x)° + 3 [3marks]
b) Solve the equation 5x +7 = 2 = 3(x - 2)

2 1 [2marks]
¢) GiventhatA™=| o 2|, FindA

-3 5

2 o b =27 [4marks|
d) For the production function Q = 200K+L5 . Find the out put Q when k=16, L _

. . i . . at the revenue . measured in
¢) During a recession the firm’s revenue decline continuously so that the revenue [ TR, (
million of kwachas) in years time is modelled by;

TR = 10e-0.25

i) Calculate the current revenue and the revenue in three years [4marks|

ii) After how many years will the revenue decline to k1.75 million [4marks|
f) Solve the following simultaneous equation using any method
X+2y+2z=7

4x+5y+z=11
7x—4y -z

Il
—_

[6marks]

[Total marks 25]
QUESTION TWO

a) The cell phone industry providers in Zambia are currently dominated by MTN, Airtel and

Zamtel. In a survey conducted by the BBA September intake student at Chalimbana

University to determine the number of subscribers revealed the following:

Provider Number of subscriber

MTN

Airtel

Zamtel

Use a pie chart to represent the above data [5 marks]

Which provider has the largest market share [1 mark]




b) Classi i "
) sify the *o__oi_zm as either quantitative or qualitative

i) Colour of your eyes [1mark]
ii) Volume of water in a quarter tank [1mark]
iiii) Gender [{1mark]
iv)  Marital status [1mark]

c) The following are the marks obtained BBA Students in maths test 40, 65, 35, 20, 65, 70, 80.

Compute the following descriptive statistics for these data:

i) The range [2marks]

ii) Sample mean [3marks]

iii)  Thevariance [3 marks]

iv) Sample standard deviation [3marks]

iv) The mean absolute deviation [4 marks]
[Total marks 25]

QUESTION THREE
a) Determine the area of the Z- score  P(-1.25 <Z <1.25) [3marks]

b) An electrical firm supplies bulbs that have a length of life that is approximately normally
distributed with a standard deviation of 20 hours. If a random sample of 40 bulbs has an
average of life of 800hours.

(i)find a 95% confidence interval for the population mean life of all bulbs supplied by the
firm [Smarks|
(ii)find a 99% confidence interval for the population mean life of all bulbs supplied by
the firm . [Smarks]

(c) The time needed to service a car at the filling station is exponential random variable with a
mean of 2 minutes. Determine the probability that a newly arriving car will be serviced as
follows:

(i) Within 1 minute? [3marks]




[4marks]

[Smarks]

i1) A"Between 1 and 2 minutes?

[Total marks 25]
ESTION F ‘
r STION FOUR —
Find the value of i) 8!

: o [2makrs]
11)10p 3

_ =(0.40 .
- b)Suppose that we two events, A and B, with P(A) = (0.5, P(B) =0.60 and P(ANB) = 0.4
a) Find i) P(A/B)

[3marks]

ii))P(B/A) [3marks]|

b) Are A and B independent events? Why or why not? [2marks]

A new d'rug for a covid is known to be effective in 70% of the cases treated. If Six patients

suffering from the disease are to be treated.

1)Find the probability that a) 4 patients will be successfully treated [3marks]
b) Atleast 2 patients wi] be successfully treated [4marks]
ii) Calculate a) the mean [3marks]
b)the variance [3marks]

QUESTION FIVE

@) Ms eccah had k120000.00 in the A

12%. How much was her initia] deposit?

@'makf’?qual semi-annua| Payments for 3years




TON six

@T i :
_ ,,.) he profit to be realised from a certain business venture to the nearest k100 are believe ]
to follow the Probability distribution shown below;

R e 0 100 [200 ]300
| PX=x) 0.2 0.25 0.1 |015|K  |0.05
(i)Calculate the value of k [3marks]
(ii) Find The probability that the business venture
(a) Makes a loss [2marks]
(b) Realises profit of at least k2000 [2marks]
) Find (a) the expected earnings [3marks]
(b)Standard deviation [4marks]

(b) Upon the presidential directive for paying the retirees, one of the retirees want to invest

his lump sum in a project that has the following cashflows;

[ Years Cashflows (k000)
2200
80
90
100
120

ing 9% discount factor compounded annually,

calculate the net present value of ﬂu

andwhat advise can you give to this retiree?

[Total marks 25]



Question one

[2marksf
{a) Fyvaluate 12 +0-10) [3marks]
(b) Find the integral “'f(Li""j +2x% - 6x + 3)dx

[3marks]

: 1 sinele logarithm
() Express the logyq 2 + log,p b as a single log

i :rs as follows:
.r. foreman and skilled labourers ¢
1A any has three plants: Each plant employ s manager, foreman and sk
{d)A company 2] S =

[PlantB i}
- —— o e (
Mapagers i o i # ;, 7___ ;, ! 3
I TR . . =

) E 96 3
Skilled labour %0 o 196 - D T
'ITI!ELH1~ur:1'rfg;'nllfk'\"U avweek, foreman K275 and skilled labour k200, Use malrices lo[6 n !

anagers arc p - iy

payroll of cach plant

{e) Uscany method to solve the following system ol equation.

Ax+y+3z=8

—2x+ S5y +2z= 4

3x+2y+4z=9
[10marks]

Total marks

9
o

Question Twao

(a) Classify the follow ing variables us discrete or continuous

(i) The weight of a person [Imark]
(i1) Total scores {or the game between Zambig vs Alueria [Imark]
(iti)  Prime numbers less than ten [Imark]
(iv)  The earning per month for the government worker [Imark)
(v} The capacity of water in 4 dam [1mark]

(b) The annual profits made by a

random sample

2

of 37 companjes in the textiles industry are
A shown in the table belay:




e MNamber of companies
| Profit (k0oo) o tast
0<x<20 e T
[7 P
|20 <x < 30 I
I - — 12 P
130 - <40 s
‘I, e e e 10 P
[40<x- 30 S
R E o
‘5(1 x < 60 - —
Calculate the
[4marks]
(1) Mean
[3marks]
(ii) Median
[Smarks]
(ii1) Variance
4marks]
(iv)  Standard deviation l o]
4 marks
(v) Coellicient variation [
[Total Marks 25
Question Three
(a)Evaluatellp |2marks]

{b) How many different committees of 3 businessman can be chosenirom 7 businessman
[2marks]
{c) In how many ways can 8 boxes of sweets be arranged on a shelf in a shop
[3marks]
(d) The sports team is interested in whether the weather has an effect on their result. The
results are summarised in the table

_ | Good weather

| _ |Badweather  [totals |
(Wi Mz | 4 | 16

|lose I = R B { 0 __.__,‘,15,, )

[totals |17 - o lil - _-“7‘371”__". )
(i) Find the probability nftheteam7WiHﬁing‘___ S hﬁm e

i) What is the probability of the team playing in bad weather

iii) Give that the team played in good weather, what is the probability tha
{a) The team wins

[2marks]
ti
[Smarks]




[5Marks)

(b) The team loses

i i it played under bad weather
vi} Give that the team wins ,what is the probability that it play oy

[Total marks 25]

Question Four

(a) Determine the area of the 7- score
P(-223<7£<2.23) [3marks]
. - . ST e ally
(B) An electrical firm supplies bulbs that have a length of life that is approximately normally
distributed with a standard deviation of 20 hours. 11 a random sample of 40 bulbs has an
average ol life of 800hours,
(find a 95% confidence interval for the population mean life of all bulbs supplied by the

firm [Smarks]

(i)find a 99% confidence interval for the population mean life of all bulbs supplied by

the firm [Smarks]

(c) The time needed to service a car at the filling station is exponential random variable with a
mean of 2 minutes. Determine the prabability that a newly arriving car will be serviced as

follows:
(1) Within I minute? [3marks]
(1i) Atleast 120 seconds? [4marks]
(iii) Between 1 and 2 minutes? [Smarks]

[Total marks 25]
Question Five

[/ (a) Suppose you want 1o be deposit k200 in the bank that pays 6% interest rate per annum for 10
vears.Find the future value of this deposit after 10 years? [Smarks]

(b) Ms Kahilu borrows k20000 from a bank at an interest rate of 10% and agrees to make equal
annual payments for Syears

(i) Caleulate the equalannual payment [6marks)




[14marks

(i) Prepare a loan amortisation schedule for Ms kahilu
[Total Marks 25]

Question Six

‘ —— are believed to
(@) The profit to be realised from a certain business venture to the nearest k1000 are

follow the probability distribution shown below;

Ve ['Y ****** rfm(Tf T j J000 WJ_U 11000 L20”0 2000 | 3000 |
LS N N L D L ot B
(i)Calculate I}IL value of k [3marks
(i) Find The probubility thatthe business venture

(a) Makes a loss [Zmarks]

(b) Realises profit of at least k2000 [2marks])

(iii)  Find (a) the expected carnings |3marks]

(b)standard deviation [4marks]

(b) Suppose the investment project has the fullo\\mg cashflows;

I YN"” I ,.1\11510\\-, \l\() 10) *i—-—ﬁ_“—_‘l
C— - TG s ————

[ e ————— —_ —. — — -— !
L o ]
.T——_‘\—"—_h’ e — l'I’I’{ T e T

|
_ ]

]
i - B - e |
, | 140 ) ]

_— I
Assuming 8% discount factor LOI]]p()llllde mmmll\ th,uluw the net p prcsmt value of this

project and interpret it.
11 marks]

[Total marks 25])




Chalimbana University

SCHOOL OF LEADERSHIP AND BUSINESS MANAGEMENT
BMT1100 ASSIGMENT 182

Due dates : Assignment one -hard in on open date.

Assignment two — two weeks after the date of opening

ASSIGMENT ONE
1.(a)Differentiate x3 +2x%2 —7x — 3
(b)Evaluate the determinant of the following matrix and find its inverse
1 0 =2
D=l2 2 3
13 2

2.Two events A and B are such that P(A) = * , P(A[B) = -zl-and P(B(A} = 2

q 3

(i} Are A and B independent events?
(i) Are A and B mutually exclusive events?
(iii) Find P(B n A)

{iv)  FindP(B)

3. The random variable X has the following distribution forx=1,2,3,4

[ X 1. 2 3 4
, P(X = x} 0.05 . 0.35 k

(a) Find the value of k
(b) Calculate the (i) expected value
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4 Question one v

7

 (a) Evaluate 12 +(-10)

(b) Find the integral of [ (4x* + 2x% — 6x + 3)dx

(c) Express the 1ogy4 2 + logy, b asa single logarithm

[2marks]
[3marks]

[3marks]

{d)A company has three plants. Each plant cmploys manager, foreman and skilled labourers as follows:

Plant A Plant B Plant C
Managers 1 2 1
Foreman 4 6 4
Skilled labour 80 96 75 _——
If managers arc paid k350 a week, foreman k275 and skilled labour K200. Use matrices to find the total
payroll of each plant {6marks]
(e) Use any method to solve the following system of equation.
4x+y+3z=8
—2x+5y+z= 4
3x+2y+4z=9
[10marks]
Total marks
25
|
Question Two \/
(a) Classify the following variables as discrete or continuous
i) The weight of a person [lmark] ~
(ii)  Total scores for the game between Zambia vs Algeria [1mark]
(iii)  Prime numbers less than ten [1mark]
(iv)  The eaming per month for the government worker [1mark]
(v)  The capacity of water in a dam jimark]

(b) The annual profits made by a random sample of 37 companies in the textiles industry are
shown in the table below:

TECNO

POPs




SECTION A: {68 marks - Answer all questions: commpalsory] TR

L Thﬁﬂhwﬁaﬁaammmmhmwﬁmammm
mio two producis.
Product A- 34, 42,36, 38, 45, 40,32, 34, 39,41 ’
ProductB:  21,24,32, 64, 50,35,28,30,42,55 N
a. Calcalae fhe mean score for each prodoct
b. Find the standard deviation for each product i
¢. Calculate the cocfficient of variation (CV) for csch prodiel. s P
d. Using fhe answers obtzined in part () m'wmmeP‘MI @
more consistent in their retoms? Jostify your answet- ’ j%

Z MM(EM)MWWWMﬂnMMhMmB : i!
. i ’ - | u
% 24 e 33 - A » & 37 A ¥
32 25 s0 s& 32 36 3% 4 38 44 g
%' 43 s 49 30 46 21 34 6l 33 ,
a Dﬁ;hyﬁzdma;xmmdabcvcmamﬂ]ﬁfm 7 %{
b. Find . ’ &
i Mean ;‘g(,
= Vi B
g Standard deviztion [20 Marks]

Nuamb Covid-19 Vaccipss bizauiectmred (X) 19 20 21 7]
%{Xa}f : 0l X 02 015 f
2 Caicdas e e dl ;;”
b Foed the probebility tht the number of Covid-19 vaccines that will be manufactured next ¥
month i at ezt 20 Lo
< Tind fae probebifity ther the mmmber of Covid-19 vaccines mamufactured per month is at
most 21
4 Fid the experted mamber of Covid-19 veccines munafactored per month. {20 Marks}]
SECTION B: [48 marks — Answer All Any Two questions in this section] - 4
Each Question Carry Equal Marks i this Secion ~ |
1. (2) Comapete the cxact vakoe of cach of the following: : l
a0
@ 6! ]
(@) Ine™=28 N
@)@amﬂmvﬁ&Xﬁﬁkmwﬂhmﬁml sl |
deviafion 10, find: . o
i P(X<20) [
i P(E>12) _ .

- Pagelof3
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i B P(12<X <20

periods. The investar has categarised changes in demand s high,

| Changes in Demand Agricultire Sector | Energy Secior | Toutism Sector
High : $8,000 $3,500 55,000
Medium® $4.500 $4,500 $5,000

| Low $2,000 $5,000 $4.000

If the vestor wishes to

mvest his money only in cnc sector, decide which sector will
be his choice using:
a) Maximax Critevion (Optintistic Approach)
b) MﬂxhlﬁnCcitﬁim(ComewaﬁveAppmadl)
©) Minimax Critesion (Regret Approach) [20 Marks]
3. A new Covid-19 vaccine is 0.7 effective of the

from Covid-19 are to be treated.
Find

a) The mean of the number of patients successfolly treated
b) The variance of the number of patients successfofly treated
c) The standard deviation of the number of patients successfully weated |28 marks]

disease cases treated. Six pafients suffering

4. Answer all parts in this question.
a) State any four properties of a normal distribution
b) Snlveiheeqnaﬁnnssimnhxnoonslytﬁng&zmﬂ’sknh

dx+y + z=0

L -RJ ~F2=0
ZXX+3x+z=0 % < = -0
x +y Hz=1 =

X ¥ 371 "ET=2Q
c) Cmmim&em@mﬁﬁ&mmmm&fﬁaﬁonamimdmﬂm.
s Inﬁ:isqnesﬁcm,nsaasmmhinﬁnmaﬁunmihes!wafﬁmlaeaspm'hle.
a) Whtdoynumsidﬂmbcthemindiﬁ‘amebmgypelandTypcﬂmin
is testino?
b) An mvestment znalyst clams that the g
indostry is [2%. You want to'test whether this clzim i

of%suﬁmhﬂmtamhinduﬂxymdﬁnﬂﬂmﬂnmgammlmis 10% with
-8 standard devistion of 3% Use a 5% level of i

sigmficance 1o test the analyst’s claim.
[20 Maris)
WL/LK% KOS -
END OF EXAMINATION

%Tﬁ
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Numdaes (o agidonts s week 0 greal st
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bl NGzpe oF wotes 89 4 st fank - 21
caling
Quatbty oF natyeal was yaest peemanth tor e
) s Loiackg )

“ ATV
) P waght of a peneyy > O e 3

o W
S e oeth saley man's \\W‘U\' NS W
Quasng & oo tamy ot

At l‘-i\

5
e as follows: 18
B

OIS

ath

{imas
{bmackd

.\,uxtﬁ“‘"‘ bullding

[tmark]

5 < hese datas
PR and 20X Clnpate the faliowing (s iptive satisties bor't '

Haege AR At
Tavte® o B - 1OV L - y

) Sarpde ey

ey

WD Ay A (Y ’ i l,\\[

) saae standand deviation

\p\‘-\—w(-_ & )

b | 5
& -1
n- | _

B e prnse 3 N gad o =4 31

2. The probability distribution of o random varable X is given by;

:\ e £ . s

T
PX=x) oo ium T Jf
aligu,':!\t;l)_lhl- value of k
Dol g et KL oo 2|
L ks Tl -0 F
(€ = QAY

1
Kk

i) the expected value

{2marks)

[dmarks]

t
e

[Amarks)

/{imarks]

|3 marks)

0,165,190,

. - 7 598
Sxh G a ) -‘“"(\',b"\‘ \;,;Q\) -;lb(f,hts“lc_g‘fs:‘

b

#
e




e
< g
'\/'f/'r s
frry
1 f
; Jr. i iil) the variance
o 5 ) 2 %
? 4 7/ - z
Y, —_ : ;
%q, 6%:;’? - ?“D( — %{’:{-\l i (c (} ] /{
y
S
f’%! ﬁ%’i(y | — 2 léb‘)%
2 “70.155 7 ; / j.“
; oLy (:) —_ ("1\ . (,gj?\!)/é%,/}
G 2 b~ Va7 yrars]
- - 14
G-\ 1
iv) the standard deviation
¢ jee— ' R %
-f{\ L\I\(W\(’ﬁc—e .gz \.lqbc! \
N /
' arks]
2 N ’lQQEQQ i »
e the mbabirm;thato
3.\F 0% of the balts produced bfamachine are good. determinge P - 4
p= go7%
4 bolts chosen at random g
: rmeklg = 70 |
(i) One bolt will be defective ‘ (
k) = ¢ iLu-t by ; \: ‘(, Y
(rer)s B rame e r T e
v &o254
- qq(c_g'a( S0k ?()(:4)2’;\:_;___2:,5
] L {2 mark]
(iy  Zerobolt willbedefect'xie ‘ . G o i
o (eeay = TG BT 2 TGH) foft= § A VX 040
\ /
p(x=0) = O.QOK%
(i) Atmostivo bolts will be defective <\
2 ‘ jo 8 e LS LJ( . G-/ FT } [4{1’!&?"(5}
P&y prv UL
[ S roq)! 't 7 |
/ 2z) (21 (3.5 {1
| 4 { } ( ) + ([ ( 'Z)[J




right elocks ot

- " isting nf
4. (n) A financial adviser wants o create a porifilio consisting how

: ortfolio, in
bonds. If twelve stocks and seven bonds are acceptable for the portl
ways can the portfalio be created?

ot

T
q
ka C
N Cg, 9{ Z{r

yal X 3r z‘:]i__ i}gj'u\:-.jy [3 marks]

(b) An opinion survey of 250 adults resident of Chalimbana was conducted. Each
person was asked their opinion about the contribution to construct  new hostile at Chalimbana
University and the respanse arc shown in the table below.

————— 1
[ [ favour | Oppose Total

Male |85 L7 45 139 -

Female 65 ¥i4ta 55 LA120

total [150 vwpso 160 250

Suppose an adult resident is chosen at random,

(i) find the probability of choosing a malc adult reside

V(CLJH—} o meloady l"[) 2 %% | [2marks]

(ii) find the probability of choosing an adult who is opposing

= 180G
?(Ctﬂrwj ~n °[°“‘j “’LH) ?/’zf: (2 masks]

(iii)  find the probability of choosing an adult in favour, given that the adult is fema

Ld A e p ety - bl foven) ©F B ke o (cbs

rAS i

- 28\ f:;f/zru o ( e

P(A/R) P@rq)? e VALY
(G 1225 [6marks]

5. 4 )The time needed to service a car at the filling station is exponential random varable with a

mean of 2 minutes. Determine the probability that a newly arriving car will be
follows:

serviced as

(i) Within ! minute? [3marks]

, n X { =T \,
[lrzam)s A€ 2 T-e | igum - Ml
=i 1! ‘ =

—,



ity Aflenat | 24 P

""-‘”,( ,’ ﬂ‘( /,X 7 / : ¢

’ 1
: : TIYT IR 4
‘ Y 1 / 7 / <
‘fr,},; 7
)
1y ¢
P >
Litig Tedssto; | sl £ bsioidantt p fa //// ‘( v & B
Y t o ; f YLl s § Lt
{’(:/4. / ¢ SRS M ey 7 '/[,}/(/_{{/{?.ﬁ ‘ ;
; - ' ’ ! e
Y/ . by Chives; thint / ML Ty Hawd wy s - T 055G /e f
Y(’ ! !{3}-' G-E10%) + 7 /71 &%
7
{ 7 £ 1M
1 T 4 «Te '// .
y ( g P ol 12 7 & AT 3
T!-j ! / / - / '/I/ ) bt ,} Yo ’ # - i
by BEZL = 17 1%y AL,
U f.s o - - ! /” [ g et # D d
91-/.(,’?.//{/)/' 15¢) . o, g Bae7
~ / g /
by, P 4 74
{ e i /1((//; i\ f, ,;y) W 47
-~ ~ ¢ g,
? L5 7 & 1.7k
”
~
v ! T¢ £ » € 29 7%




t-distribution

Confidence Level T
0% rom, 80% g5 0% 95%  98% 9% 99.8% 99.9%

Level of Significance
020 ¢35 010 005 002 001 0002 0.001

010 0075 005 0025 001 0005 0.001 0.0005

1Tuiled 020 ] 5

df
1 1376 1943 3.133 : 12.69 31.81 63.67 - g
2 1.060 1 3g 1.883 35?3 ggfg 4.271 6.816 9.520 19.65 26.30
3091 a5 L637 1o31 2350 3170 4525 5797 9.937 12.39
; 33'11; L190 534 L778 2132 2776 3.744 4506 7.115 8.499
” e L1561 476 1.699 2,015 2.570 3.365 4.030 5.876 6.835
. v I1.134 1440 1650 1943 2447 3143 3.707  5.201 5.94
5 0889 Y9 La1s 1, 1.895 2365 2999 3.500 4.783 5403
T 11~108 37 1592 1860 2306 2807 3356 4500 5039
0 ogus l.100 1383 1574 1833 2262 2820 3230 4207 4.780
- ogrs 098 Lary g L8I3 2228 2764 3.170 4.144 4.586

875 1.088 1343 1548 1796 2201 2719 2106 4.025 4.437
12 0.873 1.083 1.356 1538 1.782 2179 2682 3.055 3.930 4.318
13 0.870 1.079 L350 1539 L771 2,160 2.651 3.013 3.852 4.991
14 0.868 1.07g 1345 1599 L761 2145 2.625 2.977 3788 4.141
150866 Lorg g3 L517 1753, 2131 2603 2947 3733 4073
16 0865 1071 ;34 L512 1746 2120 2584 2021 3687 4010
17 0863 1.069 1333 1508 1740 2110 2567 2.899 3.646  3.965
180862 1.067 1439 150 1734 2100 255 2879 3611 3.922
19 0.861 1.066 1.398 1500 1720 2.093 2540 2861 3580 3.884
20 0860 1.064 |05 1497 1725 2086 2520 2846 3.552  3.850
21 0.859 1.063 1323 1 494 1721 2080 2518 2.832 3528 3820
22 0.858 1.061 1.321 1 499 L7I7 2074 2509 2819 3505 3792
23 0.857 1.060 1.319 ;489 L714 2069 2500 2808 3485 3768
24 0.857 1.059 1318 1487 L7I1 2060 2493 2797 3467 3745
25 0.856 1.058 1314 1485 1708 2.060 2486 2788 3451 3795
26 0.856 1.058 1.315 1.483 1796 205 2479 2779 3435 3707
27 0855 1.057 1314 1489 1703 2052 2473 2771 3491 3.690
28 0855 1.056 1313 1.480 1.701 2048 2468 2764 3409 3674
29 0854 1055 1311 1479 1609 2045 2463 2757 3397 3660

30 0854 1.055 1310 1477 1697 2049 2458 2750 3386  3.646
40 0851 1.050 1.303 1468 1.684 2o 2424 2705 3307 355
50 0849 1.047 1209 1462 1676 2000 2404 2678 3262 3406
60 0.848 1.045 1.296 1458 1671 2000 23091 2661 3.232 3460
70 0.547 1.044 1204 1456 1667 1.994 238] 2645 3211 3435
80 0846 1.043 1202 1453 1664 1990 2374 2639 3.196 3417
90 0846 1.042 1261 1452 1662 1957 2369 2630 3.184  3.402
100 0845 1.042 1290 1451 1660 1.984 2365 o5 3.174  3.391

1282 L1440 L1645 1960 2327 2576 10, 3.201

0 0.842 1.036
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S TATISTICAL FORMULAE

.5),‘1
(a) Descriptive statistics \,
i) Mean 2z ungrouped data
n

i) Mean =§X‘r—; grouped data

i) Var(x)=E(x?) - (E(x))2 ]

o

72 T x?
Iv)  Varance s?= — n_

V)
(b} Conditional Probability

D P(vB)=TU0

ii)  P(ANB) = P(4) X P(B)

n-1

(¢)  Financial mathematics

i) FV=PV(1+7)"  where FVisthe future value

PVis the present value

n is the number of years for the
investment,
ris the interest rate for the period

ii) A=P+Pn Where P js the Principle amount

T1s the interest rae for the time period t
aws  § A—-—~___1+ ot
Wy Fe= ()t -y

where | A jsap annuity cash flow.

vy Py A=t

r




{14marks

isation schedule for Ms kahilu

[Total Marks 25§

Question Six
elieved to (Lf:

nture Lo the nearest %1000 arc b

(a) The profit 1o be realised from @ certain business ve
follow the probability distribution shown below: \0'\«' &
&
e
(i)Calculate the value of k [Smurks 1
: agd?
(ii) Find The probability (halthe business venture
A
(a) Makes a loss {2marks] *{Lﬁ
(b) Realises profit of at least k2000 [zZmarks|
(iii) Find (a) the expected carnings [3marks]
{dmarks]

(b‘)s'iandard deviation
¢ follow

(b) Suppose the investment project has th

nt value of this

Assuming 8% discount factor compounded annually, calculate the net prese!
project and interpret it. (11 marks]
[Total marks 25]

L P
£y
1




S

(b) The team loses [5Marks) \
vi) Give that the team wins ,what is the probability that it played under bad weather f\.‘\
[4marks) Y
[Total marks 25}
Question Four
(a) Determine the area of the Z- score
P(-223<7<223) [3marks]

(b) An clectrical finm supplics bulbs that have a length of life that is approximately normally
distributed with a standard deviation of 20 hours. If a4 random sample of 40 bulbs has an
average of lifc of 800hours,

(i)find a 95% confidence interval for the population mean life of all bulbs supplied by the
. [Smarks]
(ii)tfind a 99% confidence interval for the population mean life of all bulbs supplicd by 4
the firm -
[Smarks] i
(¢) The time needed 10 service a car at the filling st

ation is exponent; ; :

. s . ent - P » T &
mean of 2 minutes. Determine the probability (hat m:wlyl.) = 1al randulm v‘mabk- with a
follows: Y amving car will be serviced as
(1) Within | minute?

(i1) Atlcast 120 seconds? [maries]

(iii) Between 1 and 2 minutes?

[4marks]

[Smarks]
Question Five

[Total marks 25]
0 S you 0 2D g
years.Find th > value of this deposit afier | g S 6% interes

fest rate per annum for 10
[Smarks]

0 Years?
(b) Ms Kahilu borrows k20000 from g by,

: at gy i
annual payments for Sycars M interesy e of 10% and
o an

agrees 1o make equal
(i) Calculate the equalannual paymey

lﬁlnarRS]




—— e

Profit (k000) Number of companies

10<x<20
20<x<30
30<x =40
40<x <50
50<x <60
Calculate the ' ) \ o ’
' 3
, " |
) Mean { g=if ? F i [dmurks]
. ) () .
i) Median ho-¢ x L [3marks]
Yy o 4 W 10 | ) 4‘
(iif) Variance fo-lo) 'd [ J [5Smarks]
(iv)  Standard deviation [4marks]
(v)  Cocflicient variation |4 marks]
[Total Marks 25]
Question Three
(a)Evaluatellp 2 [2marks]

{b) How many different committees of 3 businessman can be chosenfrom 7 businessman
[2marks] 7 791687

{c) In how many ways can 8 boxes of sweets be arranged on a shelfina shop

i
[3marks] !
(d) The sports team is interested in whether the weather has an effect on their result. The ’Z\;Z' 80
results are summarised in the table 4o
e —— ] s
Good weather | Bad weather | totals {3~
Win 12 Ta ‘ b
lose B -—_16_”#—__
totals | 17 a EERER
) Find the prabability of the team winning [2marks]
ii) What is the probability of the team playing in bad weather {2marks]
iii) Give that the team played in good weather, what is the probability thati
(a) The team wins [smarks]




Question one

[2marks)
@ Exaluate 12 +(-10) |3murl't|
.
(b Find the integral of [ (423 + 2x% — 6 + 3)dx
; [3marks)
(€) Express the log,0 2 + logyo b asa single logarithm
s sKilled labourers s follows;
(d)A company has theee plants. Each plant employ s manager, foreman and skilled
company has anis, b . ) ) . .
. e ) iy
e —— TR R Jl'l.\nl ) ’ ll L1 oS, ~l
| Mamagen 11 - T L
Foreman v e s ]
| Skfled labour |59 —— i )::-“ I labour K200, Use matrices to find the total
e 1 . fore K275 and skitled labour K204, ;
= S loreman K275 ¢
I managers are paid K330 a week, [6marks]|
pavroll of each plant . o B
. . e / y L8
44 (€) Useany method to solve the tollowing system of equation, A
< RANRUA
> A < \
“—ﬁ\' 'v 3 ¢ Ix+y+3z=8 ( o
e 5§ io® T "
.‘_3'——-,‘» 1 =2x+5y+z= 4 ~ o
?2 2 P 4
}o SO 3x+2v+d4z=9
d7 = W 4§ oy gk Yo [ 10marks|
W\ < : i
gy \"\r—"—f',l\:l‘l - l\-“.‘f Prs - hl\\,\'é !‘ al T 1 ks
e foby ,\\‘.”-( -1 - - otal marks )
b 2 - Py L[ ) \K T
X as é:) 5 ;TS
s g = ]
\l\\‘\ 1653y 3

; r3e.
Question Two™ ™77 30

() Classity the tollowing variables us discre
(1) The weight of a person
() Total scores for the gme betweyy, Zamb;
(i) Prime numbers less than ey

(ivd  The caming per montl for the
) The capacity of water in

ULy S W3y
&\3\1[,3,5"15237‘3

(b} The unnual protits made by a rundom

Eovermeny Worker
adam
D‘_.Jghz-«.iu-\s Pt\t-\'\ r

l_."I (S T

\Ilmplc
% oo shown in the table below-
! ‘4?!35‘(5;.“

e or continuoyy

NS Algerin

"
P v n 1.\.'.[Au<,

of3y Companjeg in the

CO

. ‘36 - St 2y
o - &M of Fie [tmark)
[Tmnrk)
[Tmark)
[Tmark]
[Tmark]

2o

[ass I -:?",? . @

/

. . Rl i/
lextiles industry qre 0

‘f'(ftf) (1) ;-z"(—m\



P TATISTICAL pomyp ae

(a) Descriptive Statistics
i) Mean %3‘-

ungrouped data
ﬁ) : Mean —-_Zié’i grouped data

) Varey) = E(x?) - (Ex))?

2_Gx?
Variance s2 = an_ 1"
() Conditiona] Probability

_ P(4NB)
i) P(A/B) = ‘?('BT

i) PANB) = P(A) X P(B)

e) F Inancial mathematics

1v)

%V ._: ?\( CH‘T\“

1) FV=PV(1 + )" where FV ig the future valye

PV is the present valye

1 is the number of years for the

investment.

I'1s the interest rate for the period
i) A=p+py Where P is the principle amount,

I 1s the interest rate for the time period t
fif) - Fy <AL
iv) PV=40-(n)m
r
| = focast and Plennine] -
{ = Meed Clarifieation

=Supplier SFelectpn

Where | A is an annuity cash floy.

/eml&a‘ﬁcd ’
= (ondrdey oy PUrClasing orde

—

PY = ;‘?\,C\&-Qn
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evalueofk . ‘

Calculate (i) th [3marks)
(ii) the expected value . — [4marks]
(1ii) the variance [Smarks)
(iv) Standard deviation _ [2marks)
(b) Suppose the investment proj

PV

Assuming 8% discount factor og

project and interpret it.

mpounded annually,

calculate the net present va]
[11 marks|

[Total mayks 25]

ue of this

AP

Preno



score

) P(z>> 04) [Smarks]

(i) P(Z<1.45) [4marks]

() P (123<z< 1.14) [4marks]
(®) A Um'versity has found that 299 of its students withdraw without Completing the
inu'OdUCtOI'y Statistical course, Assume that 2¢
Semester.

Students haye registered for the course this

(1) What is the probability that three or fewer wij] Withdraw?

[Smarks)
(i) What is the probability that exactly five wij withdraw? [4marks],
(iii) What is the expected number of withdraw? [3marks)
[Total marks 25]
Question Five

(@) Suppose You want to have k20000 in the bank

that pays goy interest rate Per annum after
Syears. How much are yoy Supposed to deposit now?

(b) A woman borrows k15000 at an interest rate of 10% and agrees to make equal semi-annually
payments for 3 yearg

(1) Calculate the equal semij-anpy| bayment

’ [6marks]
(11) Prepare a loan amortisation schedule

C)Jy ~¢
o~
g
=
=
g
o



(iii)

Variance

[5mark's]'
(iv) Standarq deviation [4marks)
) Coefficient Variation [4 marks]
[Total Mayyq 25]
Questiop Three

(@)Evaluate 7D,

[3marks]
(b) How many different committees of 4 businesswoman can be chosen 8 businesswoman
! [3marks)
(c) In how Mmany ways can § boxes of sweets be arranged on 3 shelfin a shop [Bmarks]
(d) A market survey of 900 people found the followin isi
Commercial for

Did Not Purchase

event that a person purc

aland B denote the

hased the proeduct,

(i) Find P(A) [2marks)
(ii) Find P(B) [2marks)
(iii) Find P{AnB) [2marks)

(iv) Are Aand B independent events? Use probability valyes to explain
[Smarks]

(v) What is the probability that 5 Person who reca|leq Seeing the television commercial actually

purchased the product [Smarks)

[Total marks 25



' 'Question‘ ‘one

(a) Evaluate -42 —(-40)

[2marks]
« (b) Find :—f for the equationy = x3 + 242 _ 7x—5

V[3marlﬁc-s].
v (¢) Express the 3logy, 2 ‘ + 21 logiob —2asa single logarithm [Smarks]
(d) Solve the equation x2 +5x +6=0 [Smarks]
K (¢) Use any method to solve the following system of equation.
X-3y+z=4
2% -8y +87=_2
-6X+3y_15z=9 [lﬂmarks]
Total marks 25
Question Two
(a) Classify the following variables as qualitative or quantitative
(i) The colour of one’s eyes [1 mark]
(i)  The brand of the car owned by someone [lmark]
(1ii)  Prime numbers less than tep [1mark]
(iv)  Maritg] status [lmark]
j (V) The volume of water in a Storage tank [1mark])
) (b) Below are marks obtajned by 100 students ip BBA1

Marks obtained

TR rf*[\(”'{«[



Ques tion Four

(a) Determine the area of the 7- score

() P(z>204 [Smarks]
() Pz<145 [4marks]
() P (-123<z<1.14) [4marks]

fb’.i A University has found that 20% of its students withdraw without completing the
Mtroductory statistica course. Assume that 20 siudenqs have registered for the course this
Semester,

(1) What is the probability that three or fewer will withdraw? [5marks]

(ii) What is the probability that exactly five wil] withdraw? [4marks]

(iii) What is the ex pected number of withdraw? [3marks]
| Total marks 25]

Question Five

(a) Suppose you want to have k20000 in the bank that pays 6% interest rate per annum afier
Syears. How much are you supposed to deposit now? [5marks]

(b) A woman borrows k15000 at an interest rate of 10% and agrees to make equal semi-annually
payments for 3 years

(i) Calculate the equal semi-anny| payment [6marks]
(ii) Prepare a loan amortisation schedyle [14marks]

[Total Marks 25)




‘ 2 11
1.Given that A= (-3 0 ] andB = l..'lt f :Ii J
5 o 31 -3
Find (i) 47 [2marks]|
(ii)BA Sl
(iii) A2 [Smarks]

2. A person wants o k2000 in his bank account in 5 years. How much should he deposit in the bank
account that pays 109 interest rate if compounding is done

a) Yearly [2marks)
b) Quarterly |2marks)
€) Monthly [Zmarks)
d) Continuously [2marks|

3. Solve the system of simultaneous equation using cramer’s rule

x+2y +3z =9
2x -y +z =8
Ix -z =3 Iﬁlﬂ.ﬂl‘kﬂ.j
4. (a) find the value of {179)° +1 [3marks|
(b)Solve the equation log; x + log,9 =3 [Smurks|
5. Suppose the investment project has the following cash flows:
L - Cash flows (K000) -
0 -400
1 120 .
L
2 T i
i e —
Assuming 8% discount factor compounded "mmm
and interpret it (10 marks

End :All the pegy



[2marks]
(i)  Mean [Smarks]
(i) Varjance [Smarks)
(iv)  Standard deviation [4marks]
(V) Coefficient variation [4 marks]
[Total Marks 25)
Question Three
(a)Evaluate 7p, 3marks|

{b) How many different committees of 4 businesswoman can be chosen 8 businesswoman
[3marks)
(¢) In how many ways can 8 boxes of sweets be arranged on a shelf in a simp [3marks)
(d) A market survey of 900 people found the following facts about the ability to recall a television
commercial for a product and the actual purchase of the product.

Recalled | Did Not Recall Tatal = |

Purchased 175 r 115 - 290 _‘
Did Not Purchase 275 | 335 510 =5
Total 450 | 450 300 |

_-Let A denate the event that a person could recall the television com mercial

and B denote the
event that a person purchased the product.

@@  Find P(B) ; [2marks)
Find P(ANB
mi; Are A and B independent events? Use probability ya|yes 4, explain (2marks]
(iv
. bility that a person wha rpcay [Smarks)
t is the proba &d seeing the i .
(v) T::hased the product & the television commerig) actually
* [Smarks]

i-r“tﬂl ma rh 25!



y

Caleulate the

(i) Range [2marks])
() Mean [Smarks]
(1) Varignce |Smarks)
(iv) Standard deviation [4marks]

(V) Coefficient variation |4 marks]

[Total Marks 25)
Question Three
(a)Evaluate 7p, [3marks]

(b} How many different committees of 4 businesswoman can be chosen 8 businesswoman

[3marks)

(c) In how many ways can B boxes of sweets be arranged on a chelf in a shop [3marks)
{d) A market survey of 900 people found the following facts about the ability to recall a television
commercial for a preduct and the actual purchase of the product.

| Recalled | Did Not Recall Total i
Purchased 175 [ 115 290 1]
Did Not Purchase 275 | 335 — 510
Total 450 | 450 g =

T ————
Let A denate the event that a person could recall the teleyisign commercial
avent that a person purchased the product.

(i)

(i1
(iii)
{iv)

(v)

- A
and B denote the

Find P{A) [2marks]

Find P(B) [2marks]

Find P{ANB)

Are A and B independent events? Use probability values to explain limal"ﬁS]
. bility that a person who re I [Smarks]

hat Is the proba Called seeing the .
:‘rf:hased the product 8 the television tommereia| actually
[Smarks)
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S TATISTIC AL FORMULAF

(@) Descriptive statistics
i) Mean 22 ungrouped data

n
ii) R ] ?
Mean 57 grouped data

) Var(x) = E(x?) - (E(x))?

£ (Fx)?
IV)  Variance s2 = ————lﬂ-—
“-—

(b) Conditional Probability
D PaB)="U08)
i)  P(ANB) = P(4) X P(B)
(¢)  Financial mathematics
1) FV=PV(1+r)" whereFVisthe future value
PV is the present value
n is the number of years for the
investment.
r is the interest rate for the period

ii) A=P+Pnt Where P is the principle amount,

r is the interest rate for (he time period t

FV :jlf}ﬂu where | A jsan annuity cash flow,

v
A=+

h,r) PV = _—_1'—-

iii)




. A P
Person wants to k2000 in his bank account i § vears. How much should he deposit in the bank

Given that A = [
ind (i) AT
(ii)BA

(iiiy A2

2 1
5 9

1
] and B =

[2marks]
[3marks]

[Imarks]

ccount that pays 10% interest rate if compounding is done

a) Yearly
b) Quarterly
c) Monthly

d) Continuously

[2marks)
[2marks)
[2marks)

[2mnrks)

3. Solve the system of simultaneous equation using cramer’s rule

4.

(a) find the value of (179)? +1

(b)Solve the equation logzx + log,9 =3

x +2y +3z2 =9

Ix —y+z =8

=3 [6marks)
|3marks)

[Smarks]

5. Suppose the investment project has the following cash flows;

o Cash flows (k000)
5 -400
I 120

T_-_ 130

3 140
3 150

~Assuming 8% discount factor compounded annually,

and interpret it.

[10 marks

End :All the best

calculate the net present value of this project



Question one

(a) Evaluate -42 —{ -40)

- dy
(b) Find .

for the equationy = x* +2x—7x -5

(¢) Express the 3log,o 2 + ; 10g10b — 2 as a single logarithm

(d) Solve the equation x2+5x +6=10

(¢) Use any method 1o solve the following system of equation.

®-3y+z=4

2x -8y +Bz=-2

6% +3y-15z=9

Total marks 25

Question Two

(a) Classify the following variables as gualitative or quantitative

(@)

(ii)
(iii)
(iv)
™)

(b) Below are marks obtained by 100 students in BBA1 August intake in a mathematics test?

The colour of one's eyes

The brand of the car owned by someone
Prime numbers less than ten

Marital status

The volume of water in a storage tank

[2marks]

[Imarks|

[Smarks|

|Smarks|

[10marks]

|1mark]
|imark]
[Imark]
[Tmark]
|1mark)

MMarks obtained Frequency

0<x<20

(12

20<x<40

19

0<x<60

29

G0 <x<80
80 <x <100

34

6




2
1.Given that A = \—3 1{‘}] and B F f : ‘
= 1
5 9 3 1 -2
Find (i) AT 3maris]
marks
iR
(i)BA [3Imarks]

2. A person wants to k2000 in his bank account in 5 vears. How much should he deposit in the bank
account that pays 10% interest rate if compounding is done

a) Yearly [2marks)
b) Quarterly [2marks|
¢} Monthly [2marks]
d) Continuously [Zmarks]

3. Solve the system of simultaneous equation using cramer’s rule

x+2y +3z =9

2x =y +z =8
Ix -z =3 [6marks|
4. (a)find the value of (179)° +1 [3marks]
(b)Solve the equation logy x + log,9 =3 [Smarks]
5. Suppose the investment project has the following cash flows;
Y ears Cash flows (kD0OD)
0 =400
1 120
= 130
3 140
4 150
~Assuming 8% discount factor compounded annually, calculate the net present value of this project
and interpret it. [10 marks

End :All the hest




< e =

%

S TATISTIC AL FORMULAE

(a) Descriptive stalistics
i) Mean == ungrouped datn
m

i) Mean %- grouped data

i) Varx) = E(x?) = (E(x))?

2_@En?

1v)  Variance 5% = EI"_I,,
(b) Conditional Probability
) _ P(ANB)

i)  PAB)=—5;

ii) P(ANnB) = P(A) X P(B)
(¢) Financial mathematics
i) FV=PV(1+7)"  whereFV is the future value
PV is the present value

n is the number of years for the

investment.

r is the interest rate for the period

A=P+Prt Where P is the principle amount,

r is the interest rate for the time period t

4 =§l_(liﬂn-—'ﬂ where . A is an annuity cash flow.
l]l} F r "
A[L-=(147)



L.Given that A=

¢ 1 12 3
-3 0 and[i=[3 1 1‘
9

5 G
N B ar |2marks]
0B [3marks|
(iii) A% [3marks]

2. A person wants to k2000 in his bank account in 5 years. How much should he deposit in the bank
account that pays 10% interest rate if compounding is done

a) Yearly [2marks]
b) Quarterly [2marks]
¢) Monthly [2marks]
d) Continuously [Zmarks]

3. Solve the system of simultancous equation using cramer's rule
x +2y +3z =9

2x —y+z =8

3x -z =3 [6marks]
4. (a)find the value of (179)" +1 |3marks]
(b)Sclve the equation logsx + log,9 =3 [Smarks|
5. Suppose the investment project has the following cash flows;

Y ears Cash flows (k000)
0 400
i 120
2 130
3 140
4 150

Assuming 8% discount factor compounded annually, calculate the net

: : present value of this project
and interpret jt.

[10 marks
End :All the best




) 2
1.Given that A = [—3 1[]1] and B = F i 1 ]
= 1
5 9 3 1 =2
Find (i) AT |
2marks|
(i)BA
) [Imarks|
(iii) A2

[3marks)

2.A in hi i
person wants to k‘.’:GDﬂ in his bank account in 5 years. How much should he deposit in the bank
account that pays 10% interest rate if compounding is done

a) Yearly (2marks]
b) Quarterly |2marks]
c) Monthly [2Zmarks]
d) Continuously [2marks)

3. Solve the system of simultaneous eguation using cramer’s rule

x+2y +3z =9

2x -y +z =8

3x -z=3 |6marks]
4. (a) find the value of (179)° +1 [3marks]
(b)Solve the equation logz x + log,9 =3 [Smarks]|
5. Suppose the investment project has the following cash flows;
w'_'_ﬁ-s__;-_—_ Cash flows (k000)
= IO -400
== 120
2 130
e 140
7 e 150

Assuming 8% discount factor compounded annually, calculate the net present value of this project
and interpret it. [10 marks

Fnd :All the best




Question Four

() Determine the area of the Z- score

) P(z>204 [Smarks]
(i) P(Z<145 [4marks)
(i) P (-1.23<z<1.14) [4marks]

() A University has found that 20% of its students withdraw without completing the

Introductory statistical course, Assume that 20 siudents have registcred for the course this
semester,

(i) What is the probability that three or fewer will withdraw? [Smarks]
(11) What is the probability that exactly five will withdraw? [4marks]
(iii) What is the expected number of withdraw? [3marks]
| Total marks 25]
Question Five
(a) Suppose you want to have k20000 in the bank that pays 6% interest rate per annum afier
Syears. How much are you supposed to deposit now? [Smarks]

(b) A woman borrows k15000 at an interest rate of 10% and agrees to make equal semi-annually
payments for 3 years

(1) Calculate the equal semi-anny] payment [6marks]
(ii) Prepare a loan amortisatjon schedule [14marks]
[Total Marks 25]



1. Evaluate a) log,, 100

[2marks)
b) 24-(-10)
[1mark]
2. A person borrows k1000 from a bank at 10% p.ato be paid after 1 year.
How much wil| s/he pay if compounding is done |
i) Once per year '
[2marks]
ii) Monthly
[2marks]
jii) continously
[2Zmarks])

3. Find the quadratic equation that has roots 6 and -1

[3marks)



11

2
1.c;ivcn1ham=!-3 nl and B = |3 : ?J
5 9 31 -2
Find (i) AT Ll
(iii) 42 i)

2, A person Wwants to k2000 in his bank account in 5 years. How much should he deposit in the bank
account that pays 10%; interest rate if com pounding is done

4) Yearly [Zmarks|
b) Quarterly [2marks)
¢) Monthly [2marks]
d) Continuously [2Zmarks)

3. Solve the system of simultancous cquation using cramer’s rule

x+2y+3z=9

2x =y +z =8
3x -z=3 [6marks|
4. (a) find the value of (179)° +1 [3marks]
(b)Solve the equation logs x + log, 9 =3 [Smarks]
5. Suppose the investment project has the following cash Hlows;
T
Years Cash flows (k000) ]
3 GogT T — — =
: T — —
_|I_‘_‘_—-_‘—-—-_-_

3 130 ot —
3 ]
3 e e ———
Assuming 8% discount factor compounded annuafly, c%

and interpret iL. [10 marks
Eﬂd :AH thE I].[-al



Question one

(a) Evaluate -42 —{ -40)

(b) Find:—i for the equationy = x* +2x% —Tx—5

(¢) Express the 3log,, 2 + % logyo b — 2 as a single logarithm

(d) Solve the equation x*+5x +6=10

(e) Use any method to solve the following system of equation.

51-31!7-}-1:4
2x -8y +8z=-2

-6x + 3y —152=9

Question Two

(a) Classify the following variables as qualitative or quantitative

(i) The colour of one's eves

(i)  The brand of the car owned by someone

(iii)  Prime numbers less than ten
(ivy Marital status

(v)  The volume of water in a storage tank

(b) Below arc marks obtained by 100 students in BBA] August intake in a mathematics test?

Marks obtained

Frequency

0<x<20

[10marks|
Total marks 25

12

SoEx <40

19

29

50 <x < 80
e ——
g0 <x < 100

34

_____-—-—-___-_‘—-—

6




layed) indar -
) The taam et wiia i the probahility that o -

LR TS T TR p—

ol Desermine i area of the £+ ooy

I3 mmarka)
M2 2< 20

“Tile Thal s Jplnuxillmlﬂ’) Nm}
I5) An ehectrical fiem supphies bulbs that have a fength of hiel & ioit e ¥
3 sAITINC 1)
distributed with a standard deviation of 20 hours. I a random samyj =R
#veTuge of life of 80Ghours, :
= of all bulbs supplued
{iiind a 959, confidence interval Tor the populition mean life of all bu o ¥ the
) | Smnari | -
tirm
i qan lite of all bulbs supohed
Lidfind & 999 conridence interval for the population mean life of all bulbs supphied by

5 rk
1he lirm |Sma 'l

(CF Fhe nme needed 1o

service a car al the filling station is exponential random vanable with 3
ecan of 2

minutes. Determine the probability thar a newly arriving car will

be serviced as
Illowey

2/ - "1
fxnz2ale
1 Within | minute” |3mnr‘u|
- -fe OF
(i) Atleast 124 seconds” q ,\ " 2_"_ a )| — T I-Imarkﬁ]
R
i) Between | and 2 minutes”? r.

Plasnss): " smanks

| Total marks 25)
Question Five

T8 ) SUPPYSE you Wil 1o be deposit K200 1 the bank hat Py s 6% interest rate Per annum tor 10
rears.Bind the tuture value of this depaosit

after 11 vegy?

[Smarks|
10) Ms Kahilu borrows R 2O000 from @ bank at un mierest rite of 10%s und agrees 1o make equal
annual payments for Syeqps
(i Calculate the equalannual puy sl [6marks)

5% |



*u"‘ Y Jinammy e vrt nsand Longy, n, 1‘--’I-I|| foor s bl \
AR EN]

[T otal Miseks 14|

L"""‘““" S

The praalsl 1o he pealised Trom o cortndin Busines

forllovw e isobabiliny distrnbutuom shown belomw

(M alewlate the value 0t k
(1) Find The probobility thotthe business venture
(a) Makes a loss
(h) Realises profit of ot least k200U
Find {a) the expected earmings
{ bystandard deviation

- Y T L0 l.l_.\||-.'|||-|.1."*=i' -
Suppaose the investment projecl has the -

T Cashilows (RULEN

-—

- Th il 5;|H-|.L'~'- .
¥ O - il |'=|_1|,I| L'-'”‘”ll ; 5
Assuming 8% discount & |11 marks)

project and interpre

" ()

| Total marks 13|



g) = x <6l

Culeulate the

i) Mean

(ii) Mediun
f‘_xﬂ*["-l? - ":")tt-
L

(iit) Variance T
1%
o ¥ T -
7 (1? =L ) e
Feo + (p-'}ﬂ «1s) 1o

O .1-"}.::-1'3'}
31"@'3 3-1':

—
—

(iv) Standard deviation

(V) CoelTicient variation

Question Three

(a)Evaluatellp 2

[dmnrks)
| 3mnrks|

l,ﬁmlr‘lul

{4marks)
|4 marks)

|'Votal mMarks 251

|2m arks)

(b) How many different committees of 3 husinessman can ke chosenfrom ‘4 pusinessman

[2marks]

(c) In how many ways can 8 boxes of sweets be arranged on & chelf in a shop

(3marks]

{d) The sports team is interested in whether the weather has an affect on the result. The

results are summarised in the table
Ut e oy =

(i) Find the_;-;l_rt_ml;a'aiﬁr:,f E-i_tr_te t_e-an; winning
ii) What is the probability of the team playing in bad weather

‘Good weather | pad weﬁth_rzt
A— | Guoe e _ -| ther
ﬂﬂ______,___iz___ . .
_IEE______——___E___ I
totals 17 I T —

iii) Give that the team played In pood weather, what is the probability thati

(a) The team wins

15marks)



.

ARy P 6w gl

¥

ili. P(12<X <20) 133 Maria]

3. An indigenous Zambian Investor wants to decide W hich ol the three sectors he should

invest his money. The profit from each scetar is dependent an the changes in demand

during the investment penads The investor has cawgorised changes in demand as high,
medium, low. His estimated profit for cach sector is shown in the table below:

Encrgy Sector ]"ﬂ_r:n;:rn_ Seclor

—— -
r_‘:'_hﬂﬂi_-;gﬁ in Demand | Agriculture Sectar

®

&',

3 Mien i §3.500 $5.000

’ gh $R.000 so0 [85000

“ Medium [§4.500 §4,500 5,000 1
; | Low §2.000 | $5.000 | §4.000 .

— _._.———'_'_':_"_ - - o
il the investor wishes to invest his money only in one seclor, decide which sector wall

be his choice using:
a) Maximax Criterion (Optimistic Approach)
b) Maximin Criterion (Consery ative Approach)
¢) Minimax Criterion (Regret Approach)

[20 Marks]

fi_;r

\ 3./:'.-'& new Covid-19 vaccine is 0,7 effective of the disease cases trented. Six patients sufering
~~ From Covid-19 are to be trented.
Find
a) The mean of the number of patients successfully treated
b) The variance of the number of patiens successfully treated
¢) The standard deviation of the number of paticnts successfully treated  [20 marks]|

4. Answer all parts in this question.
4) State any four properties of a normal distribution
b) Solve the equations simultancously using Cramer’s Rule

dx+y +z=10
2x+3Ix+z=0
x ty =1

A c) L‘um_rm:m on the major difference between standard deviation and standard error
5. In this question, use as much information on the sheet of formulae as possible.
a) What do you cansider 1o be the main difference between type 1 and Type 1l errors in
Hypmhesis testing?
by f:m ““"“.""c,,m analyst claims that the average annual retum on services in the tourivm
imdustry is I-“Flo, You wmjl mllﬁsl whether this claim is true. Y ou collect a random sample
af 16 services in 'r_hc towrism industry and find that the average annual return is 10% with
a standard deviation of 3%. Use a 5% level of significance 1o test the apalysi's claim.
[20 Marks|

END OF EXAMINATION

Page 3ol 3
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Imur::;;fr:‘ium ciums on investment obtained from a company thay invemed
S 34, 41, 3 : :
e VRN | et
;‘ ?1‘::;!::‘1“:‘-1[:;{;:;'3“ SCore for each PI;J;'.TH;H =% e S
' g devianion for each !
: . _ roduct
; E :E:.'I :i:;ccll:rtl ;uc [ﬁcut:] nt of -.-‘uiat]nnl:{'ir’l;ihr cach produet 1
. U answers obtained in pan e i ' |
| More consistent in their retyrms? il.-siil'; L:ﬁf :::;»:.T ——— k
2 Thié amounts (K'0(( . -
; 5 W0} randomly depos; ‘
iz o e ki e o O
]| 34 28 46 37 i3 ;
S __J' 3225 s 54 3 :;:_; i: jf is? 34 L
28 43 40 a9 3 5
. 46 27 i4 al 3 :
o  Displ f :
. Fi;:{;!:- ay the data presented above on a stem and Jea f display
i. Menn

ii. Varance
iii. Standard deviation

=~ 120 Marks] |
! ".\ i
I"\i/zf nu.mbcrr of E-::wid-lﬂ vaccines manufactured by a pharmaceutical company per month is s ;
dom variable with the Tollowing probahility distribution ;'

MNumber of Covid-19 Vaccines Manufactured {X) j 19 20 | k] 1

O
& i it
r_lJ {a) Compule the exact vitlue ol each of the following: L.LL"J b
(i f.-; o
(i) 6!

P(X =x) | 0.4 K n2 TG

—

a. Caleulate the value of K

b. Find the probability that the number of Covid-19 vaczines thet will be marmufactred neat
manth is al least 20

¢. Find the probahility that the oumber of Covid-i¥ vaccines manufacturd per manth o af
masi 21

d. Find the expected number of Covid- 1% vazemes manufactured per month.  [20 Marks|

ions in this section|
CTION B: [40 marks - Answer All Any Two questions in Uus sectioe
** I Each Question Carry Equal Marks in this Section

{ii1) Ine** = B
is normally distribuied with mean |3 and staridard

o J
i P(X<20) Oﬁzz U’
i { q._r"fi}

i PX=1d) I P e i

- -
Fgg:ln‘-*i 2 . __;-o-‘f??‘i:-.-z

(b} Given a random variable X which
deviation 10, find:

!



\ Profit (k000) ?I:dumbcr of companies
10=x<20
ll 20<x<30 3 I]
1 30 <x <40 12 '
10
[40<x <50 I
[30=x<60 5

Caleulate the

{i) Mean
i}  Median

{1i) Varianee

{iv)  Standard deviation

(v} Coefiicient variation

Question Three

{ajEvaJuazr:IIp 3

lese
totals 7

{i} Find the probability of the team winn

[4marks]
[3marks]

[Smarks)|

[4marksj]
|4 marks]

[Total Marks 25)

[Smarks)



ting of eight §
| g e B the rtfolie, 1M how many
4, (@Y A financial adviser s S
ponds. 1 pwelve Smf:
ways can the portfolio created
1 _
« Tc =113 a5

(b) An opinion SU
their opinion abou

person was asked
[esponsc are shown

University and the

total [ 15
Suppose an adult resident is chosen at random.

(i) find the probability of choosing a male adult resident

r = 136
fﬂ'lﬂff:" | ﬁ igé— [1 m al'k$]

(i)  find the probability of choosing an adult who is opposing

F"({‘* o&lﬂ].’:i ?—,f
g S 55 %

[2 marks]
(iii)  find the probability of choosing an adult in favour, given that the adult is female -
65 et T feprese wt onan 65 x 'r'l_f;”
ot fe ek (emede ff;ﬁ " pRE
/90 'I."E[J-‘f{b £ eV =
f"ﬁf"'f P(e/¢ce }:(Fn FE.) P(_E_Sf 6§”‘
e ___Ase |20
P(Fe 20 ¢ 12
50 | marks| 24

-

e

- .]
. . ] !

mean of 2 minutes. Determi ik
follows: ermine the probability that a newly amiving car will b
e serviced as

(i) Within 1 minute?

p(‘-‘ff’f) = F-E'?m
e

[3marks]
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(i) Atleast 120 seconds? [4marks)

P(x22) = €7

= o, ETET

(iii) Between 1 and 2 minutes? i

(igx<q)=074% - &%

- 0.60693-0:8677 o, 356
tven that Z=N(0,1y. find a) P(z > -1.65)

x ISm!u‘ks|

[2marks]

=23 v
¥ . l

= ..E_j" (&

O-u505+ p.5
05 _ 050

b) P(-2.56 < E:ESG] [3marks]

: i

— 0 2%

Pe 0494+ 0 #IHE

o .98&3 "



1. ajWhichofthe following variables are discrete and which are continuous

170 and 200. Compute the following descriptive statistics for these data:

) Mumber of accidents per week on great east road D | S0t [’/'ti [Lmark]
i) Volume of water in a quarter tank v RS [1mark]
iy  Quantty of natural gas used per munfh for heating an apartment building
[ 1rmark] CSUV:&" WY
i)  Theweight of a person Q;V;JEZ'VLW!- [1rnark]

b During a certain month sales man’s weekly incomes were a5 follows: 180,165,190,

- 033

i) range @60_1{@3— = 'SS'- [2marks])
s o | MSexies .o seeo 605 I8l
i) Samplemean = T 3 —-—-—-c;—:‘_‘______- = <
= z[erks]
iii) sample standard deviation  ( f© \ — }E‘t —E‘E_l‘)_
- L
n- |\ '-a‘ {‘“"'::'j
- [(Tlhas - G5
| S
I » ¥
= 13178 i 3
2. The probability distribution of a random variable X is given by; o
fx -1 0 1
2
/ P{X=x) ] 0.03 0.70 \\ K \\ 0.09 \
Calculate i) the value of k \
0;{]3_—{ O?G-—-r U'GCI ~+ IC = A
jij) the expected value S 04% |3 marks}
s =~ -1 x603 4 0x070 | ¢ O [ 4 Tx00G=2



1y AMean -EI% prouped daita

4

i) vanx)=E(x?) — (E(x))?

. paoA- g
iv) Variance 5% = =
(b) Conditional Probability
: _ PlANE)

ii} P(ANB) = P(A) X P(B)
(c) Financial mathematics
i) FV=PV(1+7)"  where FV is the future value
PV is the present value
n is the number of years for the
investment,
r is the interest rate for the period
ii) A=P+Pn Where P is the principle amount,
r is the interest rate for the time period t

0o
iii) FV M where |, A is an annuity cash flow.

A[1—(141)7"]

iv) PV=
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4. Discuss the pillars uf character cducation gng its importance 1o the studens

h. Explain the Bpes of

Lthics and hay they can help students o have
themselves

tood conduct for
(25 murks)

4. There are 3 principle types of values which humans have which play an important rofe in our

lives but they do noi play equal roles in the tormation of moral standards and moral poms,
=

Discuss these values (25 marfs)
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5. Explain 4 professional codes of cthics for leachers P kil cd

~acher
h ] wmls of culture, Explain the strong amd
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e Morals and Values education in the school curricuium
5, Moral:
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(4marks]
1¢) the standard deviation s =\ Vo ()
— 7 o le6ll
06990
e [2marks]
3 1F 20% of the bolts produced by 3 machine are good. determine the probability that out of
4 bolts chosen at randoim
(i) One bolt will be defective . SR 1 mark]
P == n rA-r e
(a=1="CP' 9 -
i 5 0) (050" = 042
! he M
= O-k096
(i)  Zerobolt will be defective i1 mark]
Plx=0)= *C, {Q.QT {cr-aj"
040 76
(i) At mosttwo bolts will be defective
[4marks)

P (x¢g) = POx=0) ¥ PLX=1* P (x=2)

i ﬂCr Pr n,r* hcf .Pr c}'ﬂ-f*ﬂcr Fr fi‘—ﬂ-.r
- A

‘ C, X (02x(08) + ¢, (o (03) + "Cmfuﬂﬂkfﬂ'ﬂ
T 04096+ 04096+ (0-1536

ALY o AU -
Pere. (B ;2-{]3‘;4???0 L ) 40 320
br = X .li.l'h»"]_
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Question one

e
= l_ -l:,;-.j h(lﬁ_] -\ [Zmuarks]|
v (o) Evalume 12 4§ 1) ' o , [3marks|
i e WD i
(B} Solve the equation 2x = 18 T ~
i = .
[3marks]
(e} Express the log,o 2 + log,p b o5 a single logarthim
2 3 35 o By
(4} Given thar A -[—1 4] and B = [n 2 \ "
25 1 -2 -~
| 3marks]
Findgiy AT
. |4marks]
(h) A— A
() Use uny methad to solve the following system of cquation
- 3}- + =4 r ‘ '-'-.-1'..- E I-r . =~ -
r‘__f g Y 411“ 8 \.
Au -E}- + B = .2 . 1 '|I|I_ { ” (= l"L L WY - L tl .I_—{Ip :
" ]}.-_ 157 =0 Il. o, ':.IIII -"LJ -5 ._" [Il]mslrluil
\ i Total marks 25
xS Ga L o faein, ey
_ | \. )4 f 5
. Question Two . /
. ) i ) ; I.' . ) .{. L o
{a} Clossify the following vanables as discreic or continuous L >
{i) he weight of a person [1mark]
{1} Total scores for the game between Zambia vs Algeria [Tmark|
(iii}  Prime numbers less than ten [Vmark]
fiv) The earning per month for the governmem worker [1mark)
7 (v) The capacity of water in a dam |1 mark]
{b) Below are the scores oblained by students in BBA | in statistics exan,
90, B0,75, BO, 65, 70, 6, 55,40 €A,
Calculate the I
(i) Range T [2marks)
(ii)  Mean Q/ d ~ [Smarks]
(% r
{i1i)  Variance 1 _A5marks]




[5Marks]
under bad weather

: d
{b) The team loses o that it playe e
vi) Give that the team wins what is the prﬂbﬂb‘l'w t [amar ]
[Total marks 25
Question Four
(a) Determine ihe area of the Z- score
[3marks]

P(-2.23<Z<2.23)

(b) An clectrical firm supplies bulbs that have a length of life that is approximately normally

distributed with a standard deviation of 20 hours. If a random sample of 40 bulbs has an

average of life of 800hours.

594 confidence interval for the population mean life of all bulbs supplied by the
firmo [Smarks]
(i)find a 99% confidence interval for the population mean life of all bulbs supplicd by

(Dfinda®

the firm [Smarks|

(¢) The time needed to service a car at the filling station is exponential random varj bl .
mean of 2 minutes. Determine the probability that a newly arriving car S iy

; follows:

will be serviced as

(i) Within | minute?
|3marks)
(i) Atleast 120 seconds?
[4mark3]
(iii) Between 1 and 2 minutes?
[5marks]
[Total mayks 25]

Question Five

(a) Suppose you want to be deposit k200 in the bank that pays 6% interest rate per annum f,
or 10

years.Find the future value of this deposil after 10 years? |5marks|

(b) Ms Kahilu borrows k20000 from a bank at an interest rate of 10% and agrees 1 make
annual payments for Syears “qual
(i) Calculate the equalannual payment [6marks)



|4murks|
|4 ma ris)

| Tual Marks 1%}

Queation Three

|2marks]

{n)Evaluaie L1p »
Businessman

3 businessman can he chosen from 7
[zenarks]

(b] How many different cammittecs of

wepts be arranged on @ shelf in a shop

{c} In how many ways can 8 boxes af 5
[3marks]
2
{d) Twa events A and B are such that P[A] =-i ,P(ASH) = ';' and P(B) =3
[amarks]

i) Are A and B Independent avents? Use probability valuesta axplain
{amarks]

li) Find F{ANB}
lii) Are Aand B mutually exclusive events? Use probability values to explain [amarks]
[3Imarks)

Iv) Find P(B}
v) Find P{AUB] [3marks]

| Total marks 25|

7 Question Four

(a) Determine the area of the #- score

(i) Pz 1.64) |[4marks]|
{ii) P(Z < 1.45) [4marks]
|5marks]

i) P (-223<Z<114)

10% of its students withdraw without completing the

(b) A University has found thal
that 40 students have registered for the course this

introductory statistical course. Assume

semester.
(i} What is the probahility thal three or fewer will withdraw? |5marks)
(i} What is the probability that exactly five will withdiaw? [4marks]
(iii) What is the expected number of withdra” [Imarks]

Total marks 25|

N3

I O o




i) Prepare a loan amortisation schedule for Ms kahily [14marks

[Total Marks 25]
Question Six

{a) The profit to be realised from a certain business venture to the nearest k1000 are believed to
follow the probability distribution shown below;

P{ \ 22000 -1000 0 1000 [ 2000 J 3000 ]
l PO =x) . 0.2 0.25 0.1 0.15 [ K f 0.05 I
(i)Calculate the value of k [3marks
(ii} Find The probability thatthe business venture
{a) Makes a loss [2Zmarks]
(b) Realises profit of at least k2000 [2Zmarks]
(iii)  Find (a) the expected earnings [3marks)
{b)standard deviation [4marks]
: ' . (b) Suppose the investment project has the following cashflows:
i LR [Vears Cashilows (k000)
i 0 -300
I| 1 90
J' 2 110
; 3 130
4 140
Assuming 8% discount factor compounded annually, calculate the net present value of this
project and interpret it. {11 marks]

[Total marks 25|




S TATISTICAL FORMULAE

(2} Descriptive statislics

i) Mean =ET: ungrouped data
ii} Mean =Erri grouped data
i) Var) = B(x®) — (E(0))?
g ,ﬁ-@"_}z
iv)  Varance s*= -T_—l"—
v)
(b) Conditional Probability
: _ P(ANE)
i P(A/B)= =

ii) P(ANB)=P(A) X P(B)
(c)  Financial mathematics
i) FV=PV(1 +r)"  whereFV is the future value

PV is the present value
n is the number of years for the | .
investment. i
r is the interest rate for the period
i) A=P+Prt Where P is the principle amount,
r is the interest rate for the time period t

i)y FV —_———*“‘f“*’j" at]

v py= A

where , A is an annuity cash flow,
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Question one

(&) Evaluae 12 4+( -1y |2marks]
(b) Find the integral of [ (4x* + 2x* — 6x + 3)dx [3marks|

tc) Express the logyo 2 + logye b as a single logarithm [Imarks|

{d)A company has three planis. Each plant employs manager, foreman and skilled labourers as follows:

Plant A Plant B Plan O
i Shanapers i 2 1 |
| Fareman q 5 3 |
| Skilled labour | 80 ¥ 75 _ |
I managers arc paid kK350 o week, foreman k273 and skilled labour K200, Use matrices to find the pal
pavrell of each plam |6marks|

« (2] Use any method 10 salve the following system of equation.
dx+y+32=18

—2x +5y+z= 4

Ix+2y+4z=9

Total marks
25

Question Two

() Classify the following variables as discrele or continuous
(i) The weight of a person [1mark)

fii)  Total scores for the game between Zambia vs Algeria [Imark]
{iii)  Prime numbers less than ten

|-

—

E

[10marks] t
=

i?

|

| . . : [tmark]
(1v)  The eaming per month for the government worker [1mark]
(v)  The capacity of water in a dam [Imark]

(b) The annual profits made by a random sample of 37 companies in the textiles indusiry are
shown in the table below:




i, .H‘, fﬁ

SECTION B: 60 MARKS
Answer Any Three Questions of Your Chaice.
Fach Question Carries 20 Marks

QUESTION ONE ¥~
arned by a sample of 1§ arrtime sendors in one myormlh WETe

The commissions (in dollars) ¢
TR 50 65 9 3 R0 102 45 b
« 60 14 78 N0 97 i

0% R6 vl
a) Find
i Mean
i Standard deviation [1eN
b) Draw abox _and -whistker plot of the above COMMISIIONS carmed 1% Marks]
¢) Estrapolate  any three real  hife business  applications of the e @
15 Marks

deviation

QUESTION TWO

The reduction in sales of 7 randomly selected products of Goldman Growp of Co

T —— ==
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SECTION B: 60 MARKS

Answer Any Three Questions of Your Choice.
Fach OQuestion Carries 20 Marks

QUESTION ONE

The commissions (in dollars) carned by a sample of 15 artume verdors in one o weTT

TR sh o T 8 R0 102 45 73
9% R 92 « 69 J 24 18 80 w7 b
a) kind
3 Mean
il standard devration (18 Marks)
h) Draw a box -and _whisker plot of the above commissions earmed 1% Marka)
¢) Extrapolate  amy theee  real  life  business applications  of the tmewn Bnd  stand
deviation. S Marks]

QUESTION T™O
The reduction in sales of 7 randomly selected products of Galdman Groag of L omepamets W=t nened Yol

and after advertisement
*




e A

Question Fourp DS —2ed il
.(\\ T D‘mm‘ﬁ.
s ik

(a) Betermung jhe area of . 0.5..

the Z. .
0 Pizsioy T 7 i b .
(i) ) Smarks

[

P{Z<yas .
(P 153 [4marks] & g &2 TR G
i) 1
. (IB3czeny 1) [4marks] g 371
(B} A University | =3
introductory st s found that 20%; of ws swdents withdraw withaut comple the
Semcster steal course Assume that 20 swudents have regustercd for the E this
D e ﬂm.uﬁr,\r.w‘u Plaeo };._
\;QN 2o (1 Whatis the probability thy; three ar _msmn wall withdraw? Ga.zr..._
< %08 (i) Whatis the probability tha exactly five will withdmw? {4marks]

\.\\.\u\.. (iki) What is the expacted aumber of withdraw? _w_._._m.qu _
/ o, 2) Pm ~
| |Total marks 5] e

- i

Question Five (\

_._. (a) Suppose you want to bave k20000 in the bank that pays 6% interest roie per annum aller
___. Svears. How much ore vou supposed to deposit now? | 3marks]
__ (bl A waran borrows k15000 a1 an interest rate of 10% and agiees L make equal semi-anoually
payments for 3 vears
(11 Caleulate the equal semi-annul paymgnt [6marks]
._ (ii) Prepare o [oan amortisation schedule [14marks]
% | Total Marks 25]
Y. : - 1 r
5 2:-0 .Ha. bﬂm.ﬂ 34 Rak r__mp Hlet) Lo .ﬁ !

..”ww_muh ._(.,ﬂ_n_.;.x_un_...;_.,_,nu.h
-~ ] ‘.*
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Life time Number of Tyres

6

11
18 j
12
: |
6

Calculate

(a) The mean.

(b) The median; and

(€) The standard deviation of the life time of the tyres




e .
= 7
i) thevariance = 69 (566 . > 5
- K002 +O%O0 q 4 | x0 1€+ 2 X

- 'ﬁé& |
— 0§73 @: "3_‘3) f :H:

- I (,f-Fé ” &f;j

[4marks]
iv} the standard deviation (55 — H(’m
L —

1
-
o
T

\
1§
V4

[2marks]

3.IF 80% of the bolts produced by a machine are good, determine the probability that out of

4 bolts chosen at random

1] One bolt will be defective g=c 5 1 mark}
PCx=1)="C, P q™" Pz -0-3
4 x(02) (0.3)* = 0Q
I n=z B
= 0-4096
(i) Zero bolt will be defective {1 mark)
P@=0= 4c,(00) (08
." 0. 4096
'“I (i) At most two bolts will be defective
{Amarks]

/ P(x<9)= p(x=0) + p(x=1)+P(x=2)

= "Cy PTG "G PTG T P
- # Pl &£
= Ca X (ﬂ'ﬂ}x({'}-a)#-f' #{-f (ﬂ,g':.' (0.3)3 5 ”C‘l(‘gq%[!}-ﬁ}
T 04096+ 04096+ 01536

7

— p— VT -"—--

S T
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SECTTON A: (80 marks - Anewsr all (pesioms m‘lﬂl
|
b Thie fislhowing charn scfs mre detiomes o fmvesteitd whmaiscs! froen & couigmaly tha ., -y

Tl fwen proschacta
Prowhoct A u_;;m;t.ﬂ,-ﬂ,ﬂ]ﬂ.ﬂﬁ.ﬂ
Product 8- 1|,1-,11.r,.|1m.\5,:l,3n.llﬁ
5 Calculare the mesm xcare for cech product
b Find the stuland deviation fiw each product
¢. Caferilato the cocfBicnt of varition (CV) for each prodoct
d. Using the answers obminod in part (<) sbove or otherwiss, which IEHI.“; .
4 ”lluh::
|

inore consisient in their retuun? Justify your BREWEr.

- mmﬂunu”{*m}jmmmﬂbm‘lmm* T . =~
§ -
24 2 4 7 M
18 E ]

i

folhouw:

M 2 46 37 33

32 25 s s4 37 33 B 4
jo 46 27 34 6l 33

= 3 W 49
e wwmmmu-mdmw
; o

i. Menn
f. Variance
iii. § -
tanckary deviation 126 M,
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. C relums ' . : vt
IO two prodycts = 0N investment obtained fig '
m @ company thay | 1
S pany that inyemed ﬁ
5

34,42 . e
Produc 3. 21 ;: 32 :.f I;'ﬁ‘ 'J“E' 32, 34,39, 41 ' dﬂ’r'ﬁd“
A Calculate the mean < 30,33, 28, 30, 42, 55 Wﬂ s
b. Find the standa. . 1 Te for cach product R
. u];; standard deviation for each product =
d. Using t]':: V28 Sucfficien of variatian (CV ) for cach produet 1
> © answers oblained in pan (e
. _e more consistent in their returns? ?uslil';"y::_'};; ::' otherwise, which product way
| 1 l‘.'t]}"é R . h { - eT. fm ﬂ'llﬂl.ij
S | nts (K000 randomlv ;
fillows. randomly deposited by workers at a named bank in Kitwe arc as }
/] 34 28 46 . .
] "y J 32 25 a0 g: ;; ;!T'; ;: 45 iz 34
28 43 40 19 3p S ¥ o=
. 46 27 iq il 3
a Displ . . 3
% FIJ;:‘E my the data presented above on a stem and Jeaf display '
i. Mean -
ii. Vardance

F#,r'-‘:'-..\ ui. Standard deviation 120 Marks]

(3 e number of Covid-19 vaccines manufactured by o pharmaceytical i

‘\_‘_,_,-Z:ldum variable with the following probability distritution i b

Number of Covid-19 Vaccines Manufactured {X} [ 19 20 2 5]
P(X =x) o K 02 1045

a. Calculate the value of K

b. Find the probability that the number of Covid-19 vaczings that will be manu factured neas
maoith is al Teast 20

c. Find the prohuhility that the number of Covid-19 vaccines manufactered per month o a1

maost 21
d. Find the expected number of Covid- 19 vazcines manufactuned per month [20 Marks]

SECTION B: [40 marks - Answer All Any Two guesLions il_: mia_m-:mf-p
= I Each Question Carry Equal Alarks in this Section

— 46
-~ . ' P it
LLJ {a) Compulc the :_;caul value of each of the fellowing: v (A 6t
i€ o’
(i) 6!

(iii) lne™* = 8

Gi a random variable X which is normally distributed with mean 13 and stundarc
(b} Given

Fotd nd:
devianon 10,6 £ :."..-—
i. P(X=20)
i Px=12) -y F
Fg;:]ﬂ+3
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SECTION A: [0 marks - Answer all quesioas comppuslas

”‘-:d Sl & CERISICE T,
ot el

I. The Tollrwnirg dsin sty arc iSTLUTE

1 twa prvmbucts.
" Pl A H,az.}&.ll.diﬂll‘-“-f::;;
ProductB: 21, 24, 3264, 50, 15,28, 34,
a Calculsre the meam score for cach prodoct
b Find the standard deviation ﬁrn_:hpmdm;'_
. Calculse the coeflicient of varistion (CY) ﬂ-: product. |
d. Using the answers obtained in pant (<) sbove oF ¢ 20w ™
inare capeislent in their retorms? Justify your Enswer My

2 MMfH*mimmem‘lmﬂr“lﬂKnhmt
s 5l ) 37 4
M4 2 45 37 33 M T W b
32 2 s s¢ 32 3 3B 4 38
2B 4 40 49 30 46 27 34 61 33
a. Display the dura presented sbove on 8 stom and leaf display
b. Find
i. Mean
. Variance
i Standerd deviation 120 Mayy,

L]

3 mmacmlsmmw.mﬂmmmm__
mmmurmhqum

[_Muhu-af Covid-19 Vaccines Manuisctred {X) i _ |20 -

P(X =x) 0.4 K 03 015

L Caleubux the valug of X,

B Find the probability that the number

d’%l?mﬂm 1
month is af lexst 20 will be manufactyee o
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w B W ey T 75 ke W
w) Find
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£) LFxmnpolate anv  theee  pend Life  bsigess  apphoatons  oF  fee ean are)  stndart
dewiatim |5 Marks]
QUESTION TWO
The redfuction in sales of 7 randomiy selecied products of <300 diman Group of Companics wers mstodl helore
-apd aftor advermsemem,
! - - i 5. ‘I
Before Advertiscmend 14 he @ 15 T 1w 4
I - 1
L Adter Advormsemend LH- 15 20 3 lh& 1. l!]!'ij
Find & 95% confidence inzrvz! of e mean dechne i saies af the 7 ranlomly selected products of
Coldman Gioup of Comperics. [10 marks]

QUESTION THREE
I"rfj;.\:;.u:r.rlmmi Jnymm!’:d the fellowing marks from the 10 ssmpled o —of —semester Business Mstheowtics
and Simtitios ey they wiole during thedr secondary education, The 0ss wWere marked oot of 50,
37 30 35 .l

38 34 4b
% 4 % n B

4}

Jrseph: 35 26

Joyee: “ 28 24 mn

Calculare the Coefficiont of Vomstion for each ot of lests. Whose perinrmance b more corswsient? Justs

yOur answer {20 marks)
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Question Six
(2) The probability distribution of 2 random variable X is given by: ’
X 0 I_f 1 |2 3 i 4

[PX=x) 02 015 032 B | o1
Calculate (i) the value of k ' | [3marks]
(ii) the expecied value [4marks]
[Smarks]
[2marks]

(iti) the varjance
(iv) Standard deviatign

(b) Suppose the investment project has the following cash flows:
Cash flows (k000)

| years
/ 0 -400
[ 1 120
I.’ 2 130
| 140
150

o

taa

calculate the net present value of this

4
Assuming 8% discount factor compounded annually,
[11 marks]

project and interpret it.
: [Total marks 25)



¥ thatthe business venture {lmﬂﬂ‘-r"l
E.j M&kﬁs a ICFSS {Imﬂrhjl
(b) Realises Profit of at least k2000 pmlﬂ‘ﬂ
(i) Find (a) the Expected carnings l4m|ﬂi3]
(b)standard deviation
®) Suppose the Investment project has the following cashflows;
Years Cashflows (k000)
0 300 N
1 90 QT — ]ll
Lz 110
! 3 130
4 140 ‘

esent value of this.
Assuming 8% discount factor compounded annually, calculate the net present valuz o

project and interpret it

%) L7
ki SN
9/ = H

111 marks])
[Total marks 25}

fa_l"')
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(®) Suppose (P)standard deviation psaris)

the ; ;
HIVEStment project has the following cashflows:

Cashflows (k000) _f_ll

300
50 - \
110 ]II!
130
_ 140 :
Aﬁsm. ing 8% discount factor compounded anmually, calculate the net present value of this
Project and interpret it. {11 marks]
} 3 . . _ |Total marks 25)
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|3marks)
(d) The sports team is interested in whether the weather has an effect on their result. The

results are summarised in the table

Good weather Bad weather ] totals

Win 12 4 | 16

lose 5 10, | 15

totals 17 14 | 31

(i) Find the probability of the team winning [2marks]
ii) What is the probability of the team playing in bad weather [2marks]
iii) Give that the team played in good weather, what is the probability that i
(a) The team wins [5marks]




Question Four

(a) Determine the area of the Z- score

(1) P(Z>2.04) [Smarks]
(i) P(Z<1.45) [4marks]
(ili) P (-1.23<Z<1.14) (4marks]

(b) A University has found that 20% of its swudents withdraw without completing the
introductory statistical course. Assume that 20 students have registered for the course this

semester.
(i) What is the prebability that three or fewer will withdraw? [Smarks]
(i) What is the probability that exactly five will withdraw? [4marks]
(i1i) What is the expected number of withdraw? [3marks]

[Total marks 25]

(uestion Five
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0

2 Thiled 040

I Talled 020
dl

1 1.376

2 1.0640

4 HO7TH

1 (TRILY

] 0910

i} 1), 906G

7 ).

H 0,880

! () REY

10 ().K79

11 .75

12 (LKTS

13 (L.870
14 (1.B68
15 ().866
16 ().865
17 0.863
18 ().B62
19 .86l
20 0.86()
21 0.859
29 (.858
23 0.857
24 0.857
26 0.856
26 0.856
27 0.855
28 0.855
20 0.854
30 0.854
40 0.831
50 0.849
60 0.848
70 0.847
80 < 0.846
90 0.846
100 0.845

0.842

8

0%

(.30
015

1 963
| 385
1250
1 190
| 156
1.134
1.119
1.108
1.100
1.093
1.088
1.083
1.079
1.076
1.074
1.071
1.069
1.067
1.066
1.064
1.063
1.061
1.060
1.059
1.0568
1.058

1.057

1.056

1.055

1.055

1.050

1.047

1.045

1.044

1.043

1.042

1.042

1.036

80%

(130
0.10

1183
| A83
1.637
1.533
1 476
1.440
1.415
1.397
1.383
1.372
1.363
1.356
1.350
1.345

1.341

1.337
1.333
1.330
1.328
1.325
1.323
1.32]
1.319
1.318
1.316
1.315
1.314
1.313
1.311
1.310
1.303
1.299
1.296
1.294
1.262
1.291
1.290

1.282

l-distribution

Confidence Level
BB 90% 9% us'%

Leval of Significance
015 010 005 002
0075 005 0025 0.0

4.195 6320 1269 31.M1
2278 2912 4271 6816
1.924 2352 3179 4.525
1778 2132 2776 3.744
1.699 2.015 2570 3.365
1.650 1.943 2447 3.143
1617 1.895 2.365 2.999
1.502 1.860 2.306 2.897
1.574 1833 2262 2822
1559 1.813 2,228 2.764
1.548 1.796 2.201 2719
1.538 1.782 2.179 2.682
1.530 1771 2.160 2.651
1.523 1761 2.145 2.625
1,517 1.753 2.131 2603
1512 1.746 2120 2.584
1,508 1.740 2110 2567
1.504 1734 2101 2.553
1500 1.729 2093 2540
1.497 1.726 2086 2.529
1.494 1.721 2080 2518
1492 1717 2074 2509
1.480 1714 2069 2.500
1487 1711 2064 2493
1485 L1708 2060 2.486
1.483 1.706 2.056 2.479
1.482 1.703 2.052 2473
1.480 1701 2.048 2.468
1.479 1.699 2045 2.463
1.477 1.697 2042 2.458
1.468 1.684 2021 2424
1.462 1.676 2.009 2.404
1.458 1.671 2.000 2.391
1.456 1.667 1.994 2.381
1.453 1.664 1.990 2.374
1.452 1.662 1.987 2.369
1.451 1660 1.984 2.365

1.440 1645 1960 2327

Y% 8%

0.0l
0.005

g 67
9.52)
5.797
4.5
4.030
3.707
J.5000
3.356
3.250
3.170
3.106
3.065
3.013
2977
2.947
2.921
2.899
28T
2.861
2.840
2 832
2.H1Y
2.808
2.797
2. THR
2.779
2.771
2.764
2,757
2.750
2.705
2,678
2.661
2.648
2.639
2.632
2.626

2.576

0.002
0.001

19.65
09937
T.115
5.876
5.201
4.7T83
4.500
4.207
4.144
1.025
3.930
3.852
J.788
3.733
3687
3.646
J.611
3.580
3.552
3.528
4.505
J.485
3.467
3.451
3.435
3.421
3.409
3.397
3.386
3.307
3.262
3.232
3.211
3.196
3.184
3.174

3.001

99.9%

0.001
(30005

26,30
12.39
K.409
6.835
5.946
5.403
5.039
4.TRO
4 586
4437
4.318
4.221
4.141
4.073
4.015
1965
4.4922
3884
3850
1.520
3.792
3.768
3.746
3.725
3.707
3.690
3.674
3.660
3.646
3.901
3.496
3.460
3.435
3.417
3.402
3.391

3.291
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9 0881 1ioo ]I:;;ﬂ I.-ra.".. I.Hfii:l :E.:I[-'ﬂl 2807 3356 4500 5.039
WHELATA LRSS 2262 2822 3.250 4297 4.780
10 0879 109 1372 1500 LRED 2228 2,764 3170 4144 4586
11 0.875 1088 1363 1548 1796 2901 2710 3106 4025  4.437
12 0873 1083 1456 1538 1782 2,179 2682 1065 3030  4.318
13 U870 LOTY9 1350 1od0 1771 2060 2651 3011 3852 4221
14 0.868 1.076 1345 1523 1761 2045 2.625 2977 1788 4.141
15 0.866 1074 1341 1517 1750 2031 2603 2947 3733 4.073
16 0.865 1.071 1337 1512 1740 2120 2584 2921 3687 4.015
17 0.863 1060 1333 1.508 1.740 2110 2567 2899 3646 3.965
18 U862 1.067 1330 1504 1.734 2,101 2553 2.879 3611 3.922
19 0.861  LOG6 1328 1500 1.729 2003 2540 2861 3580 3.884

20 0.860 1.064 1.326 1497 1725 2086 2520 2.846 3552 3.850
21 0.859 1.063 1.323 1404 1.721 2080 2518 2832 3528 3.820
22 0.858 1.061 1.321 1492 1717 2074 2500 2819 3505 3.792
23 0.857 1.060 1319 1.489 1.714 2.069 2500 2.808 3.485 3.768
24 0.857 1.059 1318 1487 L1711 2064 2493 2.797 3467 3.746
25 0.856 1.058 1.316 1.485 1.708 2060 248 2788 3451 3.725
26 0856 1.058 1315 1.481 1.706 2.056 2.479 2.779 3.435 3.707
27 0855 1.057 1.314 1.482 1.703 2052 2473 2771 3421 3.690
28 0.855 1.056 1.313 1.480 L1701 2.048 2468 2.764 3409 3.674
29 0854 1055 1.311 1.479 1.609 2045 2463 2757 3.397 3.660
30 0.854 1.055 1.310 1477 L1.697 2042 2458 2.750 3386 3.646
40 0.851 1.050 1.303 1468 1.684 2021 2424 2705 3307 3.551
50 0.849 1.047 1.299 1.462 1.676 2.009 2404 2.678 3.2{::? 3.496
60 0.848 1.045 1.296 1458 L1671 2000 2391 2.661 Ei.:.aaz 3.4:{;{1
70 0.847 1.044 1.294 1456 1.667 1.994 2381 2.5;3 3211 3.435
80 © (0.846 1.043 1.292 1453 1.664 1990 2374 21?139 _3.1‘.16 3.41?’
90 0.846 1.042 1.201 1452 1.662 1987 ;::::: ;::;tz ;m :Tt:f
100 0845 1.042 1.290 1451 1.660 1984 2365 2.626 4.

0842 1036 1282 1440 1645 1960 2327 2576 3001 3291

oG
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Table entry for p and C is Probability p
the critical value t* with
probability p lying to its

right and probability C lying re
batween —" and -,

df 25 20 A5 10 a5 025 oz Q01 005 0025 001
1 1000 1376 1963 3078 6314 1271 1589 3182  63.66 1273 3183
2 | 0Bls 1061 1385 1886 2920 4303 4849 6965  9.925 14.09 2233
3 ] 0765 0978 1250 1638 2353 3IR2 3482 4541 5841 7.453 1021
4 741 0541 1.190 1533 2132 L.T6 2999 3.747 A 604 5598 7.173
s | o727 0920 1156 1476 2015 2571 2757 3365 4032 4772 5.893
6 | 0718 0906 1134 1440 19543 ©2447 2612 3143 3707 4317 5.208
7 | 0711 0R% 1119 1415 1895 2365 2517 2998 3499 4029 4.785
e | o706 0889 1108 1397 LBSO 2306 289 3355 31833 FENY]
9 | 0703 0883 1100 1383 1833 21282 2821 1250 3.690 4.297

15 0.691 0256 1074 - 1341 :?53 2131

19 | 0688 086 1066 1322 1729 2093 23205 2539  2B&l 31174 31579
20 | 0687 0850 1064 1325 L7255 2085 2197 2528  2B45 3.1%3 31552

21 | o624 0859 1063 1323 1721 2088 2189 2518 2831 3.135 3.527

22 | 0685 0858  1.061 1.321 1717 2074 2183 2508 2819 1.119 3,505

23 | 0585 0858 1060 1319 1714 2069 2177 2500 2807 3,104 1,485

24 | 068 0857 1059 1318 1711 2064 2172 2452 2797 .09 3.467

25 | 0684 OBSS 1058 1316 1.708 2060 2167 2485 2737 3.078 3.450

26 | 0584 0BS5S 1058 1315 L706 2056 2162 2479 2719 3.067 3.435

27 | 0.684  0.855 1.057 1.314 1703 2052 2158 2473 2771 3.057 3421

28 | 0.683 0855 1056 1313 L701 2048 2154 2487 2743 3.047 3.408

29 | 0683 0.854  1.055 1311 1699 2045 2150 2462 2 2756 3.038 3.396

30 | 0683 0354 1055 1310 1697 2042 2147 2457 2750 3.030 33385

40 | 0.681 0.85] 1.050 1303 1.684 2021 2123 2423 2704 2971 3307

50 0.679 0.8459 Lo47 1299 1.675 2.009 2109 2403 2678 2.937 3261

60 | 05679 0848 1045 1296 1671 2000 209 2390 2660 2915 3232

B0 | 0678 0846 LD43 1292 L5664 1990 2088 21374 2639 2 887 3.195

100 0.677 0.845 1.042 1.290 1.660 1.984 2.081 2364 2.626 287 3,174
1000 | 0675  0.842 1.037 1282 1.546 1962 2056 2330 25831 2.813 3.098

r 0574 02841 1036 128 1545 1960 2054 2326 2576 2.307 3.091

e e s o e e L

' N% ol 0% 8% 90% 5% 6% 9E% 99% 995% 98%




Standard Normal Distribution Table (Right-Tail Probabilities)

.00

01

02

03

04

05

08

07

08

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
09
1.0

1.2
1.3
1.4
15
1.6
1.7
18
1.9
2.0
2.1

2.4
2.5
26
2.7
2.8
29
3.0
3.1
3.2
3.3

.5000
4602
4207
3821
-3446
-3085
2743
2420
2119
-1841
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-0968
0808
0668
0548
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0107

24

-4960
4562
4168
3783
3409
3050
2709
2389
2080
.1814
1562
1335
1131
0951
0793
0655

-4920
4522
4129
3745
3372
-3015
2676
2358
.2061

0018
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4483
4090
S707
3336
2081
2643
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2033
1762
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1093
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0764
-0630
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4443
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1736
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1446
1230
1038
0869
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2206
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.0853
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0475
0384
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0021
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0011
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1635
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-1003
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0146
0113

0066
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1.6 Hvpothesis Testing
lj.lTuum-h:m-ﬂldli#ﬂFFhﬁ’f
Test statistic for testing for the mean of a single population
Whea o is kmown Whea o is snknown
Case I nis larpe or small | Case II: n is farge

- =E-ﬂn 1
Z, = ~N(0,1) Z, Wu ~N(0,1)

o/~ n

Case III: n is small

f‘
y s — ~t(n-1)
- Sf~n

1.6.2 Tests concerning means of two popalations
Whean the variances (o>and o) &re known, the test statistic is given by:

Z =(il-— _(ﬂ!ﬁ"uL)

= 0! ol
_L.|._1}
n n

When variances are unknown but samples are large (both n; and n, are greater than 30), th
test statistic is given by:

Z ==

When variances are unknown and sample sizes are small, and assuming that a1
noamally distri} iw_il:hl_ 5 the test ‘__E:mﬂ populations

T, =—i 2
L. ‘ )
m -

1.6.3 Test concerning a population propartion
The test statistic for testing fmamﬁmufaﬁngkpﬂpuhﬂmisgivcn by:

R
| ':Pﬁg
n-
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1.6 Hvpothesis Testing
L.6.1 Tests concerning the mean of a single populstion

T:nntiui:rm-m‘ fior the mesn of 2
When o is known Whea o is unknown

Case I: n is large or small | Case TL: 0 s largs
Zu= T A-NOY | Zas =2 -NO.1)

Case ITI: n is small

_=f_ = 1
T Vi in-1)

1.6.2 Tests concarning means of two populations
When the variances { oand o) arc known, the test statistic is given by:
% -5)-(4 - 15)
Zy=
tif-%}
When variances are unknown but samples are large (both n; and n, are greater than 30), th
Z = n-%
ﬁi,,i)

n m
When variances are unknown and sample sizes are smail, and assuming that populations a
normally distributed with homogeneous variance, the test statistic is:

L
—_—— e —
":"1],

rd=

163 Test concerning a population proportion
Thnmmhﬁnﬁxtﬂhgﬁrnplmﬁmnfnﬁnghpomﬂuﬂmhgiwn by:
Z, =t
Py
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SCHOOL OF LEADERS HIF

COURSE NAME:
COURSE CODE:
DATE:
TIME:

DURATION:
SESSION:

[nstroctions:

CHALIMBANA UNIVERSITY

AND BUSINESS MANA GEMENT

FINAL EXAMINATION —JULY 2020

Business Mathematics and Sialistica

BMT 1100

22% July, 2020
07:30 — 10:30
3 Hours

Morning

Mdlmﬁumh:mﬁmﬁ
- Answer mny three questions from section B
Begin each question on a separate page :

No phones in the examination room

L

F 3

X

4. Write neatly and use correct bissiness language
-4

6.

Make sure you have the correct paper before you

" DO
NOT TURN THIS PAGE UNTIL YOU ARE TOLD.

B i
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The least squares estimates of f,and /5 arc aand b respectively
) HE:E:J'—E'E E',:F
b_n =y x)

y-=b
and a= =
n

1.9 Correlation Apalysi
Pearson’s product moment correlation coefficient is given by

- "Z"’"E.Z—I
S - 3 -

Spearman’s Rank Correlation Coefficient r, is given by

D>

n(n’ —1)

1.10.2 Seasonal Analysis

i C,xS
Sﬂsanllr!ﬂn=_j"l_=3"!x (%8, %1, sl
MA T4 Shat ¥

]3¢ ms m 1 18 dY = Adjusted Seasonal index S
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L.11 Jndex Numbers
Simple Price Index P

SPI =}!-:¢100
SOI ==2x100
1.11.2 Weighted Index Nam

Laspeyre Price Index, LPI =Z£’%x 100

Z__
Laspeyre Quantity Index, LQI = S‘oR

Paasche Price Index, PPI = %——

. Paasche Quantity Index, PQI = %ﬁ x100

Fisher Price Index, FP1=~/LPI x PPI

Fisher Quantity Index, FQI=/LOI x POI
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Distribution Table

=

Xar

for 32 =

The shaddd area is equal to a

L]
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Table entry for p and C is Probability p
the aitical value = with
probability p lying to fis
right and probability C lying *
between -~ and . e

A TABLED

t distribution critical values

25 20 15 10 o5 25 02 o1 005 Da2s 001

B

1.000 1376 1963 3078 6314 12T
0.816 1.06] 1385 LEB& 2520 4303
0765 0978 1350 1.638 2353 31K
0741 0.94]1 1.190 1533 2.132 2.T76
0.7Z7 0.920 1.156 1.476 2015 25N
0.718 0906 1134 1440 1943 02447
0.711  089% 1119 1415 1895 2355

a2 63,58 1273 3183

4541 5.841 7 453 10.21
3.747 45604 5.598 7.173
3.365 4.032 4,773 5.893
3143 3.707 4317 5208
2.998 1459 4.029 4.TBS

bl - R N PR

2821 3.250 3.690 4.297
2.764 3169 3581 4. 144
2718 3.105 3497 4.025

E

g

E

P

=

=
tdtﬂlnru.h.nuhhl..-.a—n--n-

20 0687 0.850 1,084 1325 L7325 2088 2528 2.B45 1153 As852
21 0.6856 0.859 1063 L33 1721 2.080 1518 2831 3.135 31.527 3
22 0.685 0858 1.061 1.321 1.717 2.074 2508 2819 31119 3505 1
23 0.685 0.858 1.040 1.319 1.714 2.069 2.500 2.807 3.104 1.435 !
24 0685 0857 1.059 1.318 1.711 2.084 21T 2492 2797 3.091 3487 3
25 0684 (LRS6 1.058 L31& 1.708 2.080 2167 2485 2.7E7 3.078 3450 1
26 05684 0855 1.058 1.315 L7046 2.056 2162 2479 27719 3.067 3.435 k|
27 0.684 0.855 1.057 1.314 1.703 2.052 1158 2473 2771 1.057 3.421 3
28 0.683 0.855 1.056 1313 1.701 2.042 2.154 2AG6T7 2743 3047 3408 k|
9 0.683 0.854 1.055 1.311 1.£99 2.045 2.150 2442 2756 3.038 31396 3
30 0.583 0.854 1.055 1310 L&9T 2.042 2.147 2457 2.750 3.030 3385 3
40 0.681 0.851 1.050 1.303 J1.684 2021 - 2123 2.423 2.704 197 3307 3
50 0.679 (L840 1.047 1.299 1676 2.009 2109 2.403 2478 2937 3.261 3
&0 0679 0848 1.045 1.296 1L.671 2.000 2.099 2390 2660 2915 3232 3
B0 0578 OB45 1.043 1292 1564 1.990 LO0BR 2374 2.639 2887 3.195 3
100 0.677 D.845 1.042 1.290 1.660 1.984 2.081 2364 2.626 2.871 3174 3
00 0.675 0.842 1.037 1282 1.646 1.962 2.056 2330 2581 2813 3098 3
r 0474 (8a Tl 282 1.645 1.960 2.054 2326 2576 2.807 3.091 3
— + - - — — . - 4 ?

isq.m'- 60 % A B0% 0 90%  95%  96%  98%  99%  995%  998%
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Artgnment ouw

L bvaluste the followmg Promutations and Combinatin

{ P,

(k) Bp .

(i) In how many ways can ! boaxes of sweets be arranged on a whell o groce©y /

() How many different committees intluding 3 businesswman angd J Busiiepumen Can e

Chowen lrom B businessmen and 10 basinesswoman?

2 A ajewellery storm | a sample ol sales were (laculied a4 Tollows

- Value of sales (kwachal " Humber of wales

1528 10

| 4535 25 _
1545 . o | 40

4555 — S RE

| 55-65 N 1 -~ )
6575 o |3

i Plot the histogram

(i} Calculate the sample mean

(] Calculate the vanance

fiv) Calculate the standard deviation

(v Calculate the mean deviation

{vil Calculate the coelfictemt ol varation

73 (a) Suppose that the number of accidents pes week over 4 certan stretch of hagfrway has @ Porsson
distribution with {1 = 2 Find the probability that on that streteh thers will be the tallowing

{1} No accidents next week
(ii) two accidents next week
[iii} more than three accidents nest weehl

(b} The ume needed to service a car at a service station Is exponential random vanable with @ mean of 2
minutes. Determine .= probability that a newly arrving car will be serviced as follows.

{i]l within 1 minute
(1] Atleast 120 seconds

1] Between 1 and 2 minutes



MM 10

Assignment oor
1 Evaluate ihe following Peeeitations wivd Counbinanons
Wl e,
fu} Op .
UHE Dy haw many ways can 7 boses of sweets be aranged on o shet i e grooery )
i) How many different committees inclicding 1 burmessworman and 2 bawneseren ran be

Chosen from B businessmen ane 10 Dosinessaorsn?

IOAL A jewellery store | a sample of sales weis elivnsiliod ay Toliows

. Vil of wales hwaiha) | Number of rabes
1525 R [ 10
25 35 | 75
1545 | a0 ) i
A% 5% 10 = s s
5.6% — ¥ e
| 65 7% - o 17 S
1) Plot the histogram
0] Calt ulate the sample mean

ftii) Caleulate the varnange

fiv) Calculate the standard devialion

Iv) Lalculate the mean devintion

i) Calculate the coellicient of variation

3 () Suppone that the numbor of acadent s per week guei 4 certain wtretch of gnwiay his 4 Posion
distelbution wath = 2 Find the prabability that on that stretch there will be the following:

(1} Mo acecidents nest wesk
(H) tweer accbdents next week
(i mare than three accidents next week

(b} The time needed to service a car at a service station is exponential randam variabis wath 2 mean o4 2
minutes. Determine ~ probability that a newly arnving car will he serviced as follows:

(1} within 1 minute
{1} Atleast 120 seconds g

{11) Between 1 and 2 minutes
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plat the histozram

0]
(i} Calculate the camplie e an
il Caluulate the VArTANCE
flw]) Calculate 1he srandatcl deviation
(w) Calculate the mean deviation
{wi) Calculate the coefhicient af yaryannm

‘4. [a) SUppPOSE that the purm e of accid

distribution with p

[I) NO af cidants next weeh

jiil) twio dat cidents pext wieek

b e ACEIL it
[} more than three apciaen
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i T @ certain pustness veniure o ihe pearest &0 are beliessd
ity distribution shows bl

2un

1)

(2} Makes g losy

(i)

Find (o} the expected comings

L1 8 B

(b} Realises profit af an least k2000

] (TN IET
0.7 \
Mhe probability that the business veniure

f3marks)

[ 4

[

l.ltunl'k.\i
|Zmarks)
13moarbs)
(biStandurd deviation dmarksy
th) Upon the presidential directive for paying the reliress, one of thie retirees wanl 1o mvest
his lump sum in a project that has the following cashilows:
/ Years Cashflows (k000 ".L
=200 \
/ 0
/ I 80 —
{2 90
100
120

project and what advise can you give to this retiree?

Assuming 9% discount Factor compounded annually. calculate the net present value of this

[Total marks 25|

111 marks)
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pute the following descriptivie st

i) The range
i] sample mean
iii) The variance

v} Sample stan dard devlation

fw) The mean absolute deviation
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lies bulbs that hav
Jdeviation af 20 hour

a) Determine the arc

h) An clectrical firm SUPP
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average of life o
(i)find a 957 con fidence snterval for the popy
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(ii)find 4 002 confidence interval for the populat
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d 1o service d clf
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QUESTION ™
] The cell phope Nduser, Providere M Zampi, "€ Currang y ds::rninated by MTN Airtel and
Zamte} In 3 urvey fOnductey by the BA Plempe, Mtake Studeny at Chalimhan
mversr‘ty t detennme the MWmber of suhscnbers fevealay the fullﬂwm
| Provider Numpe, of subs;:;iiie" T h_h_|

""""‘““““-"“--=--- R B S —

F MTN 50 T e ==
SO S = |
| Airtal B 'hi,j' TPy i Bl
Zamre.‘ 20 TT—— s ) |

Z %€ 3 pie ch, to Present the bove dap; f—S%n_-:-a_rEI_ _
i) hich Provide, has the largese Market sh,



o [Anmarbos|

(i) Adleam I seconda”? [Sevarks|

z : . wand ¥ imdnpnes?
(Y et T [Totul marks 25|

QUESTION FOUR [ (T o )

alfind the value of ) 8! p—'“'-‘k""\
o l'i”ﬂr!l = = {1 40
e —0.60 and PCAMB) =1
hiSuppese thar we two events, A and 13, with P(A) = 0.5, P e 13 ks
marks
n) Find i} Pracs)
13marks|
HIPRAA)

{2marks)

b} Are A and B independent events? Why or why not?
; ) . 1 N s ienis
A new drug for a covid is known tw be effective in 70% of the cases treated. 1 Six pauc
suffering from the discase are 1o be treated.

i)Find the probability that  a) 4 patients will be successfully treated [3marks|
b) Atleast 2 patients will be successtully treated |4marks|
i) Calculate  a) the mean b - ME | 3marks|
bithe variance g% - a9 |3marks|

[Total marks 25|
QUESTION FIVE

(a) Ms eccah had K120000.00 in the Atlasmura bank after saving for 5 years al an interest rate

of 12%. How much was her initial deposit? |Smarks)

(b) Chalimbana complex borrows k20000 from a bank at an interest rate of 10% per annum and
agrees 1o make equal semi-annual payments for 3vears

(1) Calculate the equal semi-annual pavment {6marks)
(i1) Prepare a loan amortisation schedule for this complex [14marks)

[Total Marks 23



