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INSTRUCTIONS
1. Answer question ONE and any other TWO (2) questions
3. Scientific Calculators and non-programmable calculators may be used
4. Use the provided statistical tables where applicable

QUESTION ONE

(a) Define the following terms

(i.) Price elasticity of demand (2 marks)
(ii.) Cross Elasticity of Demand (2 marks)
(ili.) Optimization (2 marks)
(iv.) Marginal Analysis (2 marks)

(b) b. The price of two commodities are represented by the following equation. Calculate
the values of X and Y using matrices.

20 —2y—3=0
8y="Tr+2 (8 marks)
(c¢) Find the derivative of the functions below
i f(r) =25 (4 marks)
. y= 35511 (4 marks)
(d) Explain three applications of derivatives in real life situation (6 marks)

QUESTION TWO

(a) Differentiate the following function using Quotient rule
flz) = 25 (6 marks)

22

(b) A cinema charges $8 per ticket for evening screenings and sells 250 tickets a night
on average. They estimate that the price elasticity of demand for tickets is (—) 1.6.
Calculate the expected number of tickets sold if they reduce the ticket price to $7

(6 marks)
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(c) Define the term Input-output analysis ("I — O”) (2 mark)

(d) Define the Marginal analysis and explain how the management uses it in Business set-up
(6 mark)

QUESTION THREE

(a) A local council raises the price of car parking from £3 per day to Af5 per day and finds
that usage of car parks contracts from 1,200 cars a day to 900 cars per day. Calculate
the price elasticity of demand for this price change and calculate whether total revenue

from the car park rises or falls. (7 marks)
Integrate
(b) Integrate [ 5e“dx (3 mark)

(c) The demand function for a certain product is linear and defined by the equation p(x) =
10 — § where x is the total output. Find the level of production at which the company
has the maximum revenue. (10 mark)

QUESTION FOUR

(a) Suppose the market demand and supply of widgets is given by the following equations:
Market Demand for Widgets: P = 100 — )
Market Supply of Widgets: P = 3Q + 20
where P is the price per unit and Q is the quantity demanded.
i. What is the equilibrium price and equilibrium quantity of widgets? (3 marks)
ii. Describe what happened to the supply curve due to this change in production costs.

What is the equation for the new supply curve? (4 marks)
(b) Define Profit optimization and explain the importance of profit optimization in Business
(4 marks)
(c) Solve the following system of equations (6 marks)
3r+y=a3
r=ay+3
(d) Find f, and f; in the equation
fx,y) = 22 + 4y (3 marks)
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Solutions to Exam

(i.).

Priceelasticityo f demandisaneconomicmeasureo f thechcmgez\%equantity

demandedorpurchasedo f aproductinrelationtoitspricechange.
(ii.).

Thecrosselasticityo f demandisaneconomicconceptthatmeasurestheresponsiveness

—

inthequantitydemandedo f onegoodwhentheprice f oranothergoodchanges.
(iii.).
Optimizationidtheprocesso fmeasuringtheef ficiency,productivityandper formanceo fabusiness.

(iv.).

MarginalanalysisiSanemaminationoftheadditionalbenefitSofanactivitycompared;

—

totheadditionalcostsincurredbythatsameactivity.

Ob. writing the equation in the form
axr + by =c
20 — 2y =3 Tr — 8y = —2 e

=l

7T =8| |y —2

Determinant

—(z2x —8) — (=2 x7) = -2 "
Inverse

a8 2] [4 -1 —
2 |=7 2| 135 -1

I
b b=k

D letg=x+2and f=2—-1

i.
g=1;f=1
f(z) = (z42)1-(z—1)1 —

(z+2)2
_ xz+2—x+1 \/
T (z+2)?

3 \/

= 2214z14

.,y = S (5er)er) S
- (Ber 1)

_ 15e27 56t —15¢2% —

o (3er+1)2

_ 5e® \/

T (3er+1)2
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0d. Any three explained answers

Business /
\/
\/
Chemistry "
—

economics
Biology
Physics

Oa.

QUESTION TWO
(a) let f = 4x2 a\nd/

g=1x%—-2

f/ _ fa—td \/
2

g
f=ahatandg =2 v

next

B T I RN —
- z2-2

_ 2$%74£B—1/278$3/2 \/

o (x2-2)2

(b) ped = % change in quantity
% change in price = 12.5%

If Ped = (—) 1.6 then ticket sal
20% of 250 is 50 extra tickets
Expected tickets sold rises to 300

Wed / % change in price v
es willrise by 1.6212.5% = 20% "

/

(c) Input-output analysis ("I — O”) is a form of macroecoanalysis \@on the inter-

dependencies between economic sectors or industries.

(d) Marginal a\r@is is a cost-benefit study of a business activity \@ if the additional _—
benefits gained by taking an action is worth the cgst incurred to take the action.
h\fh}gemem uses this to analyze the cc\)m}%ities a system with respect to its variables

nd find a way to maximize profits.

Oa.

QUESTION THREE

(a) % change in price = (+) 66.7%
% change in de\wd—: (—)25%

_ =25
PED =%

= 0.375(i.e.demandispriceinelastic)

/
/

\/
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Oa.

Total revenue:

£3 per day revenue = £3 x 1,200 = £3,600\/\/

£5 per day revenue = £5 x 900 = £4, 500

Revenue rises when Ped < 1 and a business raises their average selling price.

/

f Sedx
~ 5 [ evdy ?
= he” /
The revenue is defined by the formula
R = ape)
Hence
= x( 10a£\2§/10x "

We see that R(x) is arabola \Cu)ed downward. It has a maximum at the following point:
R (z) = (10%10 _
R(z)=0

\/
10—2=0
r=10 vV

As the second derivative of the function R(z)is negative, the point x = 10 is a point of

maximum.

Thus, the maximum revenue is attained at the production rate x = 10.

QUESTION FOUR

(a)

(b)

i. 100aQ = 3Q + 20 ‘é
4Q = 80 Qe = 20 —
Pe = 100a20 = $80 per unit

(a) The newsupply curve will shift to the left but be parallel to the initial supply curve:
e two curves will have the same slope. Thus, the new supply curve will be
P = ba + 3Q. e also know that the supply curve hagshifted vertically up by 20
units since costs have risen at each quantity by $20. us, the new y-intercept of the
supply curve will be equal to the initial y-intercept plus 20: the new supply curve will

be P =40 + 3Q.

(b) Maximizing or minimizing some function relative to some set, often representing a range
of choices available in a certain situation. e functioWs comparison of the
different choices for determining which might be abest.a

(¢) The second equation is solved for x, so we \@s‘ubstitute the expression —y + 3 minus,
y, plus, 3 in foirx/iu/the first equation:
3r+y=-3

(~y+3)+y= 3//

—3y+9+

—23y/ a y\)/
\/

y==0
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’ \/
(d) f,=4+4y
fz;:0+4x\:4\/
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