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SECTION A
Answer all SEVEN questions from this section (60 marks in total)

1. The supply and the demand functions for a good are given
,respectively, by q = 4p>+ 2p -1, q = -4p> - 18p + 27
where p is the price.

Sketch the supply and the demand functions for p >0
Determine the equilibrium price and quantity.

Supplyq=4p*+2p-1
(1)It has U shape since it has positive p* term
(2)Intercepts: p-intercepts : g = 0, 4p% +2p -1=0,

—2£420 -2#2/4x5 2425 -1£45
g 8 8 4
—l—ﬁo —lzﬁ,o

p:

The pointsare : | ———, and

4
g-intercpt: p=0 = qg=-1 ; (0,-1)

(3) The minimum : q'=8p +2=0= p =-1/4

= q = 4(-1/4)* + 2(-1/4) -1 = -5/4 ; (-1/4, -5/4)
OR —h_Z2_ -1 5/4 = V(-1/4 , -5/4)
r P = = = q=- - r
2a 8 4
Demand q = -4p? - 18p + 27
(1)It has ﬂ shape since it has negative p? term

(2)Intercepts: p-intercepts : q = 0, -4p? -18p +27=0,

9++/189 —9i«/189
—4
«/18 —9+«/18

The points are : ( ) (

p:

g-intercpt: p =0 :> q=27 ; (0,27)
(3) The minimum : q"=-8p-18=0 = p = -9/4
= q = -4(-9/4)% -18(-9/4) +27 = 189/4 ; (-9/4 , 189/4)
OR b 13 0 = 5/4 = V(-9/4 , 189/4)
r P=E =" =" q=- - /
2a -8 4

Equilibrium price and quantity

4p%2 + 2p-1 =-4p>-18p + 27= 8p> +20p-28 =0
=> 2p°>+ 5p -7 =0 = p = -7/2 which is economically not

feasible, p=1 = q=4(1)>?+2(1)-1=5

Sketch of the graphs | § | marks each .
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2. The function f(x) is defined for x > 0 by:

f(x) = 2In(5x) - x*
Find the stationary points of f(x) and specify their nature.

2
2
ff(x)==—-2x=0=2-2x>=0=>x=%1]>
X
x = - 1 rejected since x >0

X =1 = f(x) = 2In5 - 1, critical point ( 1, 2In5 - 1) 1

f'(x) = — — 2 < 0 for every real x , x = 1 maximises f(x)

X
3. Determine the following integrals

f(lnx)zdx , integration by parts
2Inx

u = (Inx)?, du = ,dv=dx = v=x

X
[(nx)dx = [udv =uv - [vdu = x(inx)? - 2[In xdx
= x(Inx)? - 2(xInx - x) + C (jlnxdx =xlnx—x+ C ,By Parts)

5
X
I—dx 2 _ 2 _ 1
P , U” = 2x°+ 3, 2udu = 4xdx , xdx = V2 udu
V2x©+3
4

4
X
= j—xdx = 1A f
\V2x? 43

X

“udu =v. [x*du

u
Butu?=2x*+3 = x’=

2 2 2
u —3:>X4= (u”-3)
4

va [x*du= éj(uz —3)*du =%j(u4 — 6u” +9)du =

5
L+ u+C-

40
2 5
( 2x40+ 3 a2 43 02 434 C

2
4. A firm has marginal cost qeq and fixed costs are 5.
Find its total cost function.
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TC = [MCdqg jqeqqu ,t=q?,dt = 2qdq

2
12 jeta’t =the +C=1 eq + C

FC=TC(0) = 2 e’+C=5=>1%+C=5,C=09/2
2
TC=%e?! +9/2

5. The inverse demand function for a good takes the form

p:L where a > 3 some fixed number.
qg+3
The supply functionis p=¢g —1

Find expressions,in terms of a for the equilibrium price
and quantity.

a
qg+3
= qg’+2q-3-a=0
—2+.J4—4(1)(-3-a) -2*.4+4(3+a)
q= =

p=p=> =q—1= (g-1)(a+3) = a

2 2
sincea>3=>a+3>6ie. a+3>0
i.e. q exists
—)+ -+
.- 2_\/4(21+3+a)= 2—22‘/4”:-11 12

g= -1 - V4 + a not economically feasible ,

g=-1++4+a ,p=q-1=-2++4+a

6. A firm’s demand function is
p=mg+n (MmMm<O0;n>0)
fixed costs are ¢ and variable costs are v per unit.
v—n

Show that the profit is maximized when q = 5
m

The profit 7 =TR -TC
TR=pxq andTC=VC+FC=vqg +c
Nowp=mg+n = TR=(mqg+n)xqg= mg’+ nq

T =TR-TC=mg>+ng-vg-c=mg’+ (n-v)g-c
V—n

T'=2mg+n-v=0=qg-=
2m

vV—n

T"=2a<0 (sincea<0)=>qg= maximises the profit.

m




7. Determine the following integrals

j 3 dx u=x*-6x+ 13, du = 2(x-3)dx

du
=% [=— =1%Inul + C=%In|x® - 6x + 13| + C

dx

cos” x(tan? x + 6 tan x + 8)
du 1 a_ b

u>+6u+8 u2+6u+8:u+2 u-+4

, u = tanx , du = dx/cos’x

1=a(u+4) +b(u+2) > a=% ,b=-7

du u+2
5 =% In |u+2| - 2 In|u+4| + C =% In +C
u- - +6u+8 u+4
tan x + 2
=1 In|———+C
tanx + 4
SECTION B

Answer TWO questions from this section (20 marks each)

8.(a) A firm is a monopoly for the good it produces, It has a
marginal cost function MC = 12g® + 16 and fixed costs of
40.The demand equation for its good is given by
P + 4 = 80 where p is the price. Find expressions in terms
of q, for the total revenue and profit. Determine the value of
g that maximises the profit.

TR = pxq, butp+49 =80 = p =80 -4q
TR = (80 -4q)xq = 80q - 4q°
TC = [MCdq = [(12¢° +16)dq = 4q° + 16q + C
FC=TC(0) =40 = 0+ 0+C=40,C=40
TC = 4q® + 16 + 40
7T = TR -TC = 80q - 492 - 4g° - 16q - 40 = - 4q° - 49% +64q -40
T'=-129°-8q+64=0= -3g°-2q+16=0

24 .J4—4(=-3)16) 2£/4+192 2£4/196
q-= = =
~6 ~6 ~6

= qg=2 ,q9=-16/6 = - 8/3 which is economically

not feasible , therefore q = 2
T"=-129-4, 71" (2)=-12(2)-4=-28<0=>qg=2
maximises the profit.




(b) Determine the following integrals

I dx N dx | dx
X2y xl/z(l—x) B x(1=~/x)1++/x)

dx
= d=—
u AX = du 2\/}
=2J'

du 1 _a+b
A-w)1+u) " A=w)(1+u) 1-u l+u

1=a(l-u)+b(l+u) > a=% ,b= 1
du

2] =2[-%In|l-u| + Y2 In|1+u| ]+ C
(—u)d+u)
2 [V lnH—u]+c—ln1+u +c—ln1+\/; +C
1—u 1—u 1-+/x
dx dx e’dx
_ =I ZJ > ,u=¢e",du=e"dx
et —e " » 1 Tet
e —
ex
du 1 a b
=J‘ 3 , = —+
u- -1 w-Dwu+1l) u-1 u+l
l=a(u-1)+bu+l) > a=-% ,b= "%
I ;lu = - In|u-1| + V2 In|Ju+1| + C =12 IIIM—H+C
u - —1 u-—1
cnn&
e’ —1

9. (a) A monopoly has fixed costs of 10 and Average variable
cost function q2+4 .the demand equation for its product is
p+q =20.Determine the profit function in terms of q.
Determine also the production level that maximises the
profit.

TR=pxq,butp+gq=20= p=20-q
TR = (20 - q)xq = 20q - g°
TC =VC + FC=qgxAVC + FC = g° + 4g+ 10
T =TR-TC=120q-9°-q°-49-10 = -g°-g*+16q -10

T'=-3g*>-2q+16 =0 =




C2E4-4(3)(16)  2+44+192  2£4/196
i -6 -6 -6
2+14
-6

not feasible , therefore q = 2
wT"=-129-4, 71" (2) =-12(2)-4=-28<0=>q=2
maximises the profit.

(b) At which values of x will the function

f(x) = x /T7+x%16-2x/5
has a local maximum? Explain your answer.
FX)=x+x°-2x*=0= x*(x* +x-2)=0
x=0,x=1,x=-2
f"(x) = 6x° + 5x* - 8x°>

atx =1, f(1) =3 > 0 minimum

atx = -2, f(-2) = -48 < 0 maximum

atx =0, f"(0) = 0 test fails

the sign of f'(x) : -2 1

q= = qg=2 ,q9=-16/6 = - 8/3 which is economically

)J +
~Sa N X
At x= 0 ,f is monotone, x =0 is an inflection point
10.(a) A firm’s marginal revenue functionis MR=11 - @
The firm’s marginal cost function is
MC =g*-3q+ 3
where q is either the quantity sold or produced. Find the
profit-maximizing level of output and verify that it is
a maximum.

TC = j(q2 —3g+3)dq =q*3-3g%2+3q+C

TR=[(11-¢)dq = 11q - q%/2

T =TR-TC=11q-9%2-9%/3 +3g%2-3q-C

T =-¢/3+q’+8q-C= 7'=-g°+29+8=0

g = - 2 which is economically not feasible, g = 4

T"=-2q+2=-2(4)+2=-6 <0, g=4 maximises the profit
Another method
MR=MC :11-gq=9g*-3g+3 = -¢°+2q+8=0
g = - 2 which economically not feasible, q = 4
(b) Determine the following integrals

Inx _
f\/> X = jx 1/2lnxdx, integration by parts

u=Inx, du = dx/x , dv =x"?dx = v = 2x"?

1 1/2

f% dx = [udv=uv—[vdu = 2JxInx- 2fx—dx
X

= 2JxInx-2[x2dx = 24/xInx - 44/x +C

7
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Jx -1

dx ,u?>=x-1,2udu=dx

x_
2
=2I du,Butu=x—1 > xXx=u+1
x—2
2 2 2
= 2ju—du = 2ju—du = 2ju—l+ldu
u+l-2 u-—1 u-—1

2[(u+1+%)du = u’ +2u+2Inu—1]+C
u_

x-1+2+4/x—=1 +2In|v/x—=1] +C

11.A firm faces a total cost function TC = 2q° - 8qg° + 24q
(i) Determine the firm’s average cost (AC) and marginal
cost (MC) functions.

C
AC = — =2qg®>-8q + 24, MC = (TC)' = 6% - 16q + 24
q

(ii) Sketch the average cost (AC) and the marginal cost(MC)
on the same graph.

1B

10

-10 10
-B

(iii) If price is $ 15, which level of output will a profit
maximising firm choose?

TR = 7.5q

7T = TR -TC = 15q - 2q°® +8q° -24q = - 2> +8qg*-9q

T'=-60°+16g-9=0=>q=1,q=3/2
T"=-12g+ 16 = -12(1) + 16 =4 > 0 = g = 1 minimises the
profit
T"(3/2) =-12(3/2) + 16 = -2 < 0 = g = 3/2 maximises the
profit.

END OF PAPER




