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1. Attempt ONLY FOUR questions

q
2. Your answers should be precise and concise.

QUESTION ONE

A) A market research firm in Kampala conducted a survey among 500 small business owners to

understand their use of three main digital payment platforms: Mobile Money, Bank Transfer,
and Online Payment Gateway. It was found out that 310 businesses use Mobile Money, 210
businesses use Bank Transfer, and 150 businesses use an Online Payment Gateway. 140

businesses use both Mobile Money and Bank Transfer, 80 businesses use both Mobile Money

and an Online Payment Gateway, 60 businesses use both Bank Transfer and an Online

Payment Gateway, 40 businesses use all three platforms:

i) . .
ii Determine the number of businesses using at least one of the digital payment platforms.
“) None andakooe (3 Marks)

iagr ks
Represent the data on a Venn diagram, (5 Marks)

y two of the platforms. (3 Marks)

. ' ' tl
umber of businesses using exac
- e three digital payment platforms.

iii) Determine _ oy
: ' s not using an
iv)  Whatis the number of businesse R
Bg
Y
%
B
2
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stomers a we
a haircuts she got 100 cust ek. Whey, th
for a hé ¢

'k‘B) When a Barber charged Ugx 4,000 fell to 80. Assuming @ lincar demand equa‘ion )
: . he number 1€ iy
charge was raised to UgX 5,000, { ‘ following:
, ermineé the
of price p and number of customers X, determ (6 Marks) {
i) Marginal revenue function. (5 Markg)
: ill be zexo-

s ey . . . oy w
ii) The price at which the marginal rev enuc

QUESTION TWO
sles. The company’s revenue, whjoy

' bicy
ustom-made 7o
ic pattern. After analyzing past sajeg

A) A company manufactures and sells ¢
adrat

d, followsaqu

depends on the number of bicycles sol :
old 100 bicyeles !

na month, the total revenue Wag
the company found that when they S

$20.000, and when they sold 200 bicy
cold 200 bicycles. the revent

was $32.000. However, they alg,

cles, the revenue
; decreased to $28,000 due (g

ue
discovered that when they
increased production costs.
any's revenue R(x) where X is the

ion that models the comp
(8 Marks)

i) Form a quadratic funct

number of bicycles sold. ’
icycles are sold.

(7 Marks)

0Ob
i) Using the function from (1), calculate the revenue when 25

=X
Kisseka Traders Ltd is R(x) = 1020 - x)e /20, where x is

B) The marginal revenue function of
Kisseka Traders Ltd. (10 Marks)

the quantity sold. Find the revenue function for

QUESTION THREE

A) The production function of a firm is

B)

P(L,K) = 10L + L3K + K> + 5K’L* + 2 K
Where L is weekly labour units in man-hours (in hundreds) and K is investment in Million
of shillings spent per week, while P is production per week.

Determine marginal productivities per week when L =6 and K = 15. (10 Marks)

A manufacturing firm uses two types of materials X and Y in its product. By using x uni

of X and y units of Y, the firm can produce P units of the product, where

P(x,y) = 0.52x +0.48y +0.12yx ~ 0.07x? — 0.06y>
Page 2 of 3
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It costs US$ 5.10 for eac h unit of X ¢ 4 ‘
™ tX and US$ 1.8 for each unit of Y us
product at US$15 each. What amounts of X e e e o e -

and Y matery
aterials can be yee
its profits? be used by the firm to maximize

(15 Marks)

QUESTION FOUR

M ) 3 y ’ -‘}’ () ()()() | s d i
M1 9 . - 2,: yO r

knowledge of Arithmetic Progressior :
| rogression, determine the salary in the 10th year (10 Marks)
. $

B) A company produces (wo t s of :
: an) { ypes of products, A ¢ » . ‘
e p , A and B. To produce each unit, they use two raw
aterials: X ¢ Lac it of produc ires
ind Y. Bach unit of product A requires 3 units of material X and 2 units of material
Y. Each unit of product B requires 1 unit of material X and 2 units of material Y. The cost per
unit of material X is $5, and the cost per unit of material Y is $7. The company needs to produce

at least 100 units of product A and 80 units of product 3 per month.

Required: minimize the total cost of materials used in production using graphical method of

Linear Programming. (15 Marks)

'QUESTION FIVE

A) A company has a revenuc function given by R(x) =50x—0.5x and a cost function C(x)

=20x+100, where X is the number of units sold. Determine

i) The marginal Revenuc function (3 Marks)
ii) The marginal cost C'(x). (3 Marks)
(4 Marks)

ofit func@ion P(x)

iii) Determine the pr
Shoe Manufacturers Lid, the marginal cost, in dollars,

B) Based on operations records of 1gara
was found to be,

Cl(x) = xVx? + 900

uced per week. What is the increase in cost when

irs of Shoes prod
e (15 Marks)

i bers
where x is the num 0 g of Shoes?

production increases fro
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CADEMIC YEAR :2023/2024

ATE : DECEMBER 8, 2023

JRATION - 3 HOURS (2.66PM — 5.00°™M)
e e R

STRUCTIONS

The paper has a total of FIVE questions.
Attempt any FOUR questions ONLY.

Your answers should be precise and concisc to facilitate the marking, process.

STION ONE

Use Venn Diagrams to explain scven different sct opcerations (7 Marks)

Giventhat A {1,2} and B {a, ¢} , determine and explain the Cartesian product of A

and B. (6 Marks)

The sports committee of Management of MUBS carricd out a survey in order to profile the
students’ preference of three major games; that is Football, Volleyball and Basketball. ‘Vhe
following information was gathered after randomly interviewing 145 students. 75 students
preferred football, 55 preferred volleyball, 70 preferred basketball, 25 students preferred
football and volley ball, 30 preferred football and Basketball, 15 preferred Basketball and
volleyball, while 10 liked all the three games.

Required: Use the information provided to:

Page 1 of 4
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i * Find the number of students who cfer
iv) l’iM&cpcwmugcofstudcmsﬂ!atpfc
. QuEsTIoNTWO
A) Explain what the following terms mean in the theo
i) A constant

ry of functions

ii) An independent variable
ifi) A dependent variable

B) i) Ifh(x) - 3x -5 and g(x) ~2x* -7X, find (g°h) (¥)

if) Iff{x) 2x- 5. find the inversc

iii) Bush ‘I'ransporters [.td has a depreciation policy for its fleet of trucks of using a strai
linc method. The current ycar is coming to an cnd and cxternal auditors have noted that

plete records concernin
whilc its purchasc cost wa

the books of accounts do not give com g a truck which

acquired 3 years ago. Its current book valuc is Ugx 18m/

Ugx 42m/ . This typc of truck is usually disposed offafter 5
sh ‘T'ransport Ltd and esti

years. Usc this informati

to determine the most appropriate lincar function for Bu

the book valuc at the end of the 4" year of the truck. Also, what will the dispos;ﬁl“':

» ~ of the truck be?
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the demand Oquahon

p * 12-0.0015x.

QUESTION FOUR

A) i) Evaluate [ x e2¥*+1 gy

ii) Evaluate [ x? (Inx) dx (3 Marks)

. s B) A company has established that the supply and demand curves for its product are
o u oy, Cupply > Nomand
B Supply: p 200 + x?

Demand: p 1,200 -1.5x?

the consumer’s Surplus and Producer’s

(i) Tlustrate graphically, arcas showing
(on{uwe e N;p‘\gz (3 Marks)

surplus, hence determine their valucs.

rplus (CS). (1 w

W the Producer’s Surplus (P.S) and Consumer’s Su
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, li) The 2nd, 3rd and 9th term of an arithmetic progression arc three consceutive tcrms |

a goomemc progression. Iind the common ratio of the gcomctnc progrcssmn.

| (5 Ma rks)
B) i) Bricfly explain what Lincar Programming is. 2 Marks) Z
ii) State any three assumptions on which Lincar programming Is bascd. (3 Marks)

iii) Muko Iixpert Metal I.td manufacture s two products, X and Y. Each of these rcqulrcs
her amount of time in thcrr

a certain amount of time on the assembly linc and a furt
finishing shop. Each item of type X nceds 5 hours for asscmbly and 2 hours ch
finishing, and cach itcm of type Y nceds 3 hours for asscmbly and 4 hours for ﬁnishi-:ng,

fﬂ any week, the firm has available 105 hours of the Assembly line and 70 hours in the
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™
3
INSTRUCTION S
\

1. The Paper hag alotal of IVE Questions.
2 Attempt any FQ

Questiong ONLY.
3. Your answerg shoulg be

. roccsso st eSS ST
Precise and concise to facilitate the marking p__ et
\\\
QUESTION oNg (4 Marks)
a) Mention three Problemg associated with mathematical moderl‘,.ng.
b) Distinguish between the following terms as used in set theo : (3 Marks)
i. Disjoint et and union set. (3 Marks)
il.

Cardinality of 5 Set and Compliment of a set.' fficer position, 100 could éﬂvea

¢) Of the 200 candidates who were interviewed for a Field O Jle. 40 of them could, dn-"e a
a car, 70 could ride @ motor bike and 140 could ride a blcycbi‘cycle and 60 Cogld’ i
car and ride a motor bike, 30 could, ride a motor bike and a

] le.
i bike and bicyc
car and ride a biCYCle and 10 could drive and ride a motor

ks)
(10 Mar

: iagram.

1. Present the following information using a Venn diag

he three
te any of t
. hOW to opera
, ho did not know (2 Marks)
o i ber of candidates w
1. Determine the num
modes of transport.
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QUESTION TWO

a.) Distinguish bet ;
ween the following terms as used in the discussion of functions

i. Li ; :
: Dlene:rdﬁmctlor} and Quadratic function. (2 marks)
pendent variable and independent variables. (2 marks)
m.. Domain and Range. (2 marks)
b.) Given that f{x) = 8x —x? and g(x)=3x +2
Determine;
S (2) (2 marks)
i. gof(2) (2 marks)
1l g"‘(x) (2 marks)
(4 Marks)

iv. The domain of the function % and give a reason for your answet.
per week and the cost of

¢) Kampala Battery manufacturing Ltd has a fixed cost of 6m/=
jabour and materials is 30,000/= per battery. If the factory produces x batteries per week
determine the cost function of this enterprise. If each battery is sold at 50,000/=, derive
the revenue and the profit function. ' (9 Marks)

QUESTION THREE
(4 Marks)

a) Given f{t) = ﬁ find £(1).
b) The cost of producing x items per week is

C(x) = 1000 + 6x — 0.003x2- 106 x°
For the particular item in question, the price at which x can be sold per week is given by
the demand equation

p =12 -0.0015x.

Required: Determine the volume of sales and price at which the profit will be maximized.
(8 Marks)

Jinja Timber Leaders Ltd can produce P units of executive sets when it uses L units of
Jabour and K units of capital, where

P(L,K) = 100 L /4K /s
Calculate total output when I.=81 and K =16 (4 Marks)

(i)

(i)  Calculate the marginal productivities when L =81 and K =16 (4 Marks)

(iii)  Make a linear approximation of production when L changes to 80 and K. to 1% o
(5Marks)
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QUESTION FOUR

2x+3

Y (a3 o (5 Marks)

a) Evaluate

b) The margina.l_ ;evenue function of Kabingo Dairy Farm has been modelled to be R'(x) =
10(29 ~X) e /20 where x is the number of litres produced per month. F’mdwthe m(")
: f;{mcu.(:‘t;l and the demand equation of the milk. % (10 Marks)
¢ arginal cost of a certain Kikubo Enterprises Ltd. is gi
. ven by C'(x) =15.7 - 0.
whereas the marginal revenue is R/(x) =22 - 0.004x. g o

Determine the increase in profit when the sales are increased from 500 to 600 units.
(10 Marks)

QUESTION FIVE

o5 a) Micheal works for a company that pays ugx | on the first day, ugx 2 on the second day, ugx 4

on the third day and so on. If the daily wage keeps doubling, what is his total income for one PR
‘ wonth? Take a month to have 31 days. {6 marks) 3

% b)'l'hcsixthtermofanAPis-Sandthemmhtermis

-21.Findthesmnoftheﬁm30m
(6 Marks)

the sum of the first 10 terms.

: < 162 and the eighth term is 4374, find
:_.e)n‘d:cﬂﬂhwnnot‘a GP s ¢ eigh (6 marks)

P oS S e R AR EEN el

g

dmmwwhahaanmiseonmww
(marks)
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% ﬁ‘,{,ﬂ S MATHEMA Ty ONE
: ONE f.":
1 2021/2035 A
3 Y 13, 2022 :
* 3 HOURS (2.00pp 5.00PM) :
The paper has a tota] of FIVE questions.
Attempt any FOUR questions ONLY |
 Your answers should be precise and concise.
; S e T P
e
' QUESTION ONE |
% ed in set theory Marks) -
g/ A) Distinguish between the following terms as us @ :
Ks
E i) Infinite set and Null set (2 Mar it
* Equal sets and Equivalent sets (3 Mar
i1) i ; ion of sets (2 Marks)
;L iii) Cardinality of sets and Union o
‘ iv) Disjoint set and Universal set
3 t of Natural
| that; A1s as€
: h e elements are less than 7 such Find 2
': ee sets whos bers.
. B) Given that you | have thr bers and C is a set of prime num (2 Marks)
it
; et of odd num ‘
; numbers, Bisas SO
. f'\ C §
OAnB' b 2
i) (BN C) gy
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et Tty " P afet andomly inrviewing 145 sodets. 75 sudens
;ml, 55 . omly interviewing 149 ¢ R e—— w4

: Baoeb. '3 n" preferred ' i AT
20l and volley py volleyball, 70 preferred basketball, 25 students preferred

 Volleyball g g 30 Preferred football and Basketball, 15 preferred Basketball and
b e i g, v RS
i 7 i Ptmn[: setl-le informaﬁo'?pmﬁded to: ; :
g e theme tnformation using a Venn iagram. (6 marks)
i num doarf |,
i e num::er of students whc’»\prgferﬁcc’l: all t?lg ‘tohree games (1 marks)
W i er of students who preferred only one of the games. (1 marks)
: Percentage of students tha preferred at least two games. (1 marks)
QUESTION TWO
A) Distinguj '
o Stinguish between the following terms as used in the discussion of functions ;
1 ‘Linear function and Non-linear function. (2 marks) :
“ Dependent variable and independent variables. (2 marks) :
fi.  Domain and Range. (2 marks)
B) Given thgt f(x):' 4x—x? and g(‘x)= 2x—1
Determine; - ;
g f(z) (2 marks)
ii. gof(2) i (2 marks)
iii. g7'(x) (2 marks)
 iv. The domain of the function __f((x)) . Justify your answer. (2 Marks; 2 Marks )
- : g X %

pala Battery manufacturing Ltd has a fixed cost of 3m/= per week and the cost of labom .
materials is 15,000/= per battery. ‘ : F

o k) 3 ?

0
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'QUESTION THREE

A) Given a function f(x) =x" ;
(x) =x" ; state the general form of the power formula of
ula of differentiation and

4
/. ence find f(x) given that f(x) = Vx -
x2 G _—
: - {2 Marks;
B) Mukono Ent SRT ¢ na3 Marks)
) erprises Ltd. has established that the demand equation of their M ) ;
1ir Matooke flour is

given as p = 300e /20 1
, where x is the number of bags sold at a price p (thousands UShs.). If

Lo & o riope {3
the enterprise has a 1ixed Cost o1 500 (tiousanas UShs. ) and the va
% : X : D15, ) ne variaoie COSt s 4vu (uousdnd
aho i . 43 143 x 3 :
Ushs.) per bag, 1ind the margmal 1evenue \nd marginal profit functions
GAELEIpES b= 1Rt A Q7it TUnCtio
' (3 Marks; 6 Marks)

C) i) A production function of a company has been established to take the form,

P(L,K) = cL* K"

sitive constants, anda+b=1

Where a, b and ¢ are po
L P
Show that L—a—L- + KEE =P (L,K). (5 Marks)
ii) The production fanction of KAMU Hides and Skins factory has been established to be;
P(LK,T)= sL+2L2T+3 LT2K + 10KT + 2T3LK?

where L is labour in man-hours, K is cost of capital in millions of Shillings and T is
thousands of power units consumed P

Required: : o .
| - o ctivities when L= 5 K= 10 an
i) Determine marM prf) i
ii) Explain the results 10 (i) above-
e —’__.,_/"7.7- et - P
o UESTION FOUR A
f A) Evaluate the following integral-5 d i
z 4 1)°ax
I4 - . its product:
has establishcd the following supply and demand curves for 1ts P
an
i / Supply: 200 * =
Demand: 1,200 -1 5x
i s Jus and producer’s surplus.
irecs i wing the consumer s Surp
gcqul Tlustrate grap cally areas showing s
; 5 Marks)
o the onsumer’s Surplus and producer’s surplus (
i Determln
i)
page 3 of 4
i - 2 Z«;_‘\'}QM:&&:&}‘ ;m‘.' TR e
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() From operation records of Igara Shoe manufacturers Ltd, the marginal cost, iy,

found to be,
Clx) = x\/x! +2500 |
Where X is the numbers of pairs produccd per week. If the fixed costs per Week o

find the cost function. (5

D) In Tororo metal works factory, it has been established that a person working for ¢ j
first period. While the rate of producuo,,( "

PR

particular machine, produces x units in the

of units per hour) is given by: §
& 3 ko
T=10(1-e /50), -
Required' [

How many units are produced during the person’s first 50 hours on the machine?

(6 Mark.)
QUSTION FIVE ~.-,;
/ A) 1) Find the sum of the first 20 terms of the progression
24548+ 11 +14+ oo, (3Marks)

i) A member of staff of your company agrees to repay his interest-free loan of 5,800 006‘ V:I
in a number of months, each monthly payment exceeding the previous one by 20,000, 4-
the first payment at the end of the first month is 100,000/=, in how many months will he he .7_'
clear his loan? (5 Marks)

B) i) Find the sum of the first 10 elements of the series 2-4+8-16 + ..... (3 Marks)

ii) A company acquires a cotton Ginnery machine at 10m/= and depreciates at an annual rate of 1
on its reducing value. Its ultimate scrap value is estimated at 5,314, 410/— Find the effective lif
of the machine. (5 Marks)

C) A farm owner has two crops grown on his farm; crop X and crop Y. The faxm majorly
on three resources for production; that is land, labour and time. Crop X reqm:es 2 acres
for production, 5 units of labour and 1 hour for cultlvatlon. Production of cmp
acre of land, 5 units of labour and 3 hours for cultivation. There is a total 14
available for producuon, a total of 40 workers and only 18 hours cfthe
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.

C) From operation records of Igara Shoe manufacturers Ltd, the marginal cost, iy, 4

found to be,
: Cl(x) = xVx% + 2500
Wh&m X is the numbers of pairs produccd per w
find the cost function.

D) In Tororo metal works factory, it has been establis
particular machine, produces x units in the first period. While t

-

eck. If the fixed costs per week

51
hed that a person working fot t oy
he rate of production (

of units per hour) is given by:
dx -t
T=101-e /50).

Required:

How many units are produced during the person’s first 50 hours on the machine?

(6 Ma,

QUSTION FIVE
J A) i) Find the sum of the first 20 terms of the progression

2+45+8+11+14+ e (3 Marks)
i) A member of staff of your company agrees to repay his interest-free loan of 5;800,0
in a number of months, each monthly payment exceeding the previous one by 20,0

the first payment at the end of the first month is 100,000/=, in how many months

clear his loan?
B) i) Find the sum of the first 10 elements of the series 2-4+8-16 + .
i) A company acquires a cotton Ginnery machine at 10m/= and depreciates at an mnd :
on its reducing value. Its ultimate scrap value is estimated at 5,314, 410/- Find the e f

ofﬁ:amlchme
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SECTION A
\9UEST_ION ONE
a) Distinguish between the followin i '
X ; g terms as used in b ;
l) Quantitative and Qualitative Variable e B
ii) Data and Model (2 Marks)
.m.)_ Equation and Rational number (2 Mark)
b) Cmng. an example of an organizational challenge, explain how the mgzthMaﬂfs)
analy§1s approach can be used to solve the challenge. (15 h;::.?:;ca\
¢) Explain any two situations when the mathematical analysis approach would not be)th
most appropriate to solve an organization challenge. 4 Marks)e
_~QUESTION TWO £ il

a) A survey of 600 workers in a
530 owned Televisions, 41
houses,370 owned houses a
using a Venn diagram:

plant indicated that 410 owned houses, 480 owned ¢ rs,
0 owned cars and televisions, 340 owned cars and
nd Televisions and 300 owned all the three. Determine

(3 Marks)
1) Number of people who owned none of the items mentioned. (2 Marks)
i1) Number of people who owned only one item. (2 Marks)
iii) Number of people with at least two items (2 Marks)

b) MUBBS Limited specializes in renting out certain types of equipment. In their planning
process they have invited you to analyse the relationship between profit and the numbe

of units of the equipment rented out. Provide in table 1 are daily units rented out anc
profits. gl

Page 1 of 4
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s A ot'umts(x)rentedout.

¢) i)Giventhe functions h(x)=3

gehlx)
ii) Prove by induction that
positive integer”-

2
P . -4
i) Evaluate lim,., fx—:i-

QUESTION THREE
a series of experiments which involve using increasing :

iment she uses 6g of the chemical and in the
en that the amounts of the cf
of chemical used in

a) Sarah is carrying out

of a chemical. In the first experl
' gcperlment she uses 7.8g of the chemical. GiV
 an a.sithmctlc progressl the total amount

ion, find
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' e any then plans to continue to make 600 vehicles each month ind the
otal num t vehi i f ‘
1 le’ of vehicles that will be made in the first 52 months starting fi
rom

and including month 1.
(5 marks)

C) With exa
m , . . 4
ples, distinguish between convergent and divergent series. (4 Marks)

Alembert® i -
S "
.ratlo test to check whether the series below converges or diverges

1+2;.4_f_!_f_4_ S IARrKs,
3 3 e
.~ QUESTION Four
i 3
) erite Shon.noms on the following terms as applied in linear programming.
.) Optimal solution (2 Marks)
1) Decision variables (2 Marks)
i1i) Feasible region (2 Marks)
b) Explain any four assumptions of linear programming. (8 Marks)
©) Using the simplex method of solving linear programming problems, (11 Marks)

Maximize: m = 4x; + 3x,
Subject to: 2x; + x, < 50 L
xzj- 3x; £90 \

SECTION C
QUESTION FIVE o
- a) Using examples, briefly explain any FOUR business or economic applicat{ons of
derivatives. . (4 Marks)
Z depends on two varlables X, and Y such that; Z = f(x, ¥).

b) Given thata function
i) State the first
i) Suppose the matrix H
derivatives of the func

rder conditions for Z to be optimized. (2 Marks)
represents the hessian determinant of the mnd

()

POC Ehe Bhabe, .
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W .a #

. 3 \ R afl e ae ) .
) Suppose the market demand for company’s product is defined as P =300 - 120,
and the company's cost function is 7¢ = 660 + 120 . Where Q represents the units of

a good and P is the price in USD.

Determine:

8) The value of Q and the total revenues if the company operates at break-even paint.
(B Marks)

b) The value of Q and the company’s marginal revenue if the managers maximize
(7 Marks)

profits.
QUESTION SIX

8) The quantity demanded for a good A is defined by the function

O =200 -4P, +04Y +03P,

e

where P, is good A’s own price, P, is price for good B, and Y is consumers
disposable income. Suppose P =10 USD, P,= 20 USD, and Y = 500 USD,

Determine:

1) The Price and Income elasticity of demand for good A. (2 Marks, 2 Marks)
i)  Comment on the relationship between goods A and B. (2 Marks)

b) Briefly explain the relationship between differentiation and iﬁtegration as business
mathematics calculus concepts. (2 Marks)
-03Q

¢) The demand and supply of a good is defined by the functions P = 600e and

P =4¢""Y | respectively.
i) Determine the price and quantity when the market is at equilibrium.
(3 Marks, 3 Marks)

Calculate the consumer's surplus, producer’s surplus, and total surplus.

= . (3 Marks, 3 Marks, 2 Marks)

government wishes to implement a policy that set the minimum
his good above the equilibriim price. Briefly explain the

ron consumer surplus and producers’ profits (3 Marks)

(8 CamScanner
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INSTRUCTIONS:
ks AﬁemPt ONLY Four Questions in ALL
2. Question ONE is COMPULSORY

3. Your answers should be precise and concise B e i

| T
UESTION ONE g
Q ¢ ’ ented that; Whereas
A paper presenter in the 14 ORSEA Conference held at Dar es Salaam comm '
ate approach 10 managert

g is fronted as the most appropri

. : 3 3 1
rs ought to also accord partt ular attention, Qualitative

Quantitative or Mathematical modellin
C

decision making making, Business manage
factors that may affect the decision(s) in question.
answer the following questions;

]

' ~ Arising from the above statement,
i i 4 iati dQuanﬁmﬁvevarilbl&@m‘:
examples, distinguish between Qualitative an v

ustration, explain the Steps
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QUESTION TWO, :
gy tand f) ST
a) Given the functions f(x) and g(x), defined as; $4 (x) 53
Find (2 Marks)
EAS e (2 Marks)
ii. Sfo g(x)
b) Evaluate the following
; I x? -4 (3 Marks)
' }-I.p x=2
i li Vvx+1-1 (3 Marks)
o

¢) A salesman’s daily wages is composed of a fixed amount and a variable component,
which is dependent on the number office cream units sold. He finds that when he sells 10
units on a given day, he earns Sh 60,000 and when he doubles his sales his earnings

increase by only Sh 10,000. Determine;

i. The amount of commission he gets per unit sold? (3 Marks)
. The salesman’ minimum earning per day? (3 Marks)
iii.  The salesman’s earnings if he sells 40 units? (3 Marks)

How many more units must he sell in order to achieve his target of earning of Shs.

350,000 tomorrow, given that has received a guaranteed order for 20 units today.
(6 Marks)

iv.

QUESTION THREE
a) Prove by mathematical induction that for every integer n € N, it follows that

ok BT N +(n—l)’+n’="£"+l)6(2"+l) 9 Marks

b) A company has a range of computer facility assistants, each of whom i petent i
~ use of at least one of 3 utility es: Word processor (W), mmMomx
a Spreadshee ' that 30 can use a word processor, 25

A blad ) I\ LYCY S0

Ar
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also use a W
ord Proces
sor while 6 have no other skill. 6 of the Computer Assistants can

"use a Word P
Tocessor
have all three skills. and Spreadsheet but not a Database Management System while 4

Requlrcd:

Determine th
e number of o
Computer Facility Assistants who are members of the following

-

W Do S
4 Wiarks
i.  (WuSs)ns
iii. D e S 4 Marks
v. Universal set i h;[arks)
(4 Marks)
QUESTION FOUR,
are LTD. Mr.

ew General Manager at KONKA hardw

a) You have been appointed as the n
e total cost (TC)

Kakeeto, the owner of the organization has analyzed and found out that th

and total revenue (TR) functions of his organization are as follows;
' 7C =570+ 20 —60Q \XQ.

TR =100-7Q" +280Q

s the quantity produced by the or
p Mr. Kakeeto to determine;

Where Q i ganization.
Using the info
inimize costs (4 marks)

The quantity produced in order to mi
imize revenue (4 marks)

rmation provided to you, hel

i

ii. The quantity produced in order to max
jii. The quantity produced in order to maximize profits : (5 marks)
iv.  The maximum profit (4 marks)
b) Given the supply equation and demand equation as;
’ =-—1—Q+l and P = -—%Q+9 respectively-
12
is if the price is 3units. (8 Marks)

(& CamScanner
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QUESTION ¥Ive ;
etri¢ sequence.
» 3 3 . 3 GC and Gcom
a) With examples, distinguish between an Arithmetic sequen (4 Marks)

ters than
Id 10 more compu

: : . s ar the shop S0

b) In the year 2000, a shop sold 150 computers. Each ye omputers in 2002, and so

' i 170 ¢
the year before, so that the shop sold 160 computers in 2001,
on. By applying the knowledge of sequences and series,

(4 Marks)

I How many computers were sold in 20077 000 to 2015 inclabivg
" . om 2000 to
1 Caleulate the total number of computers the shop sold fr

(4 Marks)

T ns a salary of $25000.
©) Kana is contracted to do g business for 20 years, In the first year, she ear gl

: : i umulated at the end of
{her salary is doubled cach year, how much salary will she have acc

5 Marks)
her contract? (

N A : . iverges.
d) Use D' Alembert § 1ato test to check whether the series below converges or diverg

ni
14 - mada- 3 irenaseie o

QUESTION SIX .

) Define the term linear programming as applied in business mathematics and explain any

three of its applications in business, (6 Marks)
b) Explain any four limitations of linear programming, (4 Marks)
¢) Using the simplex method of solving linear programming problems, (15 Marks)
\)daximize: T = 4x + 3y :
Subject to: 2x + y < 50 ' :
X+3y<90 |
x,y=20

(8 CamScanner
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SEEN “_‘J, 1 W

ONS:
3 PtONLY Four Questions in ALL
&4 ONE is COMPULSORY

3. Your answers should be precise and ooncise"‘.

QUESTION ONE

The mathematical analysis approach is the best approach to arrive at managerial decision.

" Using examples what is meant by the mathematical analysis approach. (21 Ma )

modeling business

: : : : h would fail at
i Explain how the mathematical analysis approach w (4 Marks)

problems.

QUESTION TWO b
a) The sets L, M and N in a universal set consisting of the first 10 lower-case letters O

alphabet are L = {2, b, ¢} M = {b,c,2,e} N={a,d, ¢, f}

ll}:::;.:ce'enn Diagram determine members of the following sets: (5 Marks)
b : : e
'il LNMAN e

- iii (L NM N NY B

‘:v " What is the cardinality of LXMXN

Iff(x) = :2—— 4x + 7 and g(x) = 3x -7, find (f° g)(x).
1L lfg(x) —6x+5 and h(x) = —9x 11, ﬁnd (g° h)(x)

P L

o e

Induction, prove that that the rule below is true for every 2

. n{nﬂa
, :Q,a}? S L .+ (ﬂ"l)‘*‘ug "—"_"
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QUESTEON TMRYEY

L Ly wmy + N
5 marks)

N
AN B

s @ stablished that theit

LS TEENE e Rl TR - A Smt
TS CUVNN . > < . A e ) »
Was est ablished 1O be repiese nted by
ot as ¢

soint into other

LI S X NN W s
PR da0Q. They w » however not sure how W Pros eed trom this § :
i i i N Jace they have been able to
N ANSINCIK Dy VATE
™ wha NN — ' ¢ 3
. X N W Y YOO )
s (5 marvks)
¢ marginal revenee and marginal cost fungiions
e b (3 marks)
. o ' e (4 marks)
. S ! A C LW

Qao marks)

wramming

) Explain any five (5) assumptions of linear prog
) Using simplex tableau method, solve the “ ing linear progy amming model given X
e e . » (15 marks)
L \aximisx X+
N
dx=-3IvS2
ax+ v i
xa0
va0

QUESTION FIVE
(4 marks)

nguish between arithmetic and ZEOMEINC SEQUENCES.
b) Find the sixth terms of the following sequences

1) 2,4,6 8,1
) |
BT R \
- 4 marks)

a) Disu
:
2

(4 marks) -

B d = T
2 4 8 16

A Television Station considered giving away $ 4,000 every day in the month of August

for 2 total of $ 124,000. Instead, they decided to increase the amount given every day

while still giving the same total amouat. If they want to increase the amount by § 100

each day, how much should they give away the first day? “ marks)

d) Using the ratio test, test the convergence of \i - % + -3—1- + —;-3- v (9 marks)

END OF QUESTION PAPER

iy
\
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N Fond The Aewt s second den « of the following FIRetis -
oind Sertvatives of the t ) mavks)
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