
EE320 Placement test 

1. Attempt all.  
2. Submit your work (in .pdf) on the Moodle. The required format of your filename is studentID_PT 
3. You will get TWO bonus points if you submit this placement test by the deadline. 
4. This placement test is due on Friday 14th, at 11 AM. Late submission will not be accepted. 

 

1. Suppose that market demand is given by  ܲ� ൌ �ͳͲ�Ȃ�ܳଶ and the market supply is given by ܳ� ൌ
ܽ� ൅ �ܲ, where P is the unit price, Q is the quantity of output, and a is the coefficient in the 
supply equation.  
1.1)  Graph the market demand and market supply curve in a P-Q diagram. Set the value of a 

equal to ʹ 14.  
1.2)  Solve for the market equilibrium quantity (Q*) and price (P*) when a = -14. Show your 

work. 
1.3)  /Ĩ�͞Ă͟�ŝŶĐƌĞĂƐĞƐ�ƚŽ�-12, what would happen to the market equilibrium quantity and price? 

State the qualitative predictions without redoing the algebra.  
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1-2) • Market demand : Pd= 10 - Q
"

Market supply : Q = a - P ⇒ E- a- Q i a= -14

At equilibrium : Pd -- Ps

10 - Q' = -14 - Q

Q'- Q- 24=0

Qt= 5.424
Q = -4.424 ✗

⇒ P! -14-5.624=-19.424

d. 3) . when a increase to -12
, supply curve will shift up ,

result in increase P and decrease Q
.



2. Suppose that the revenue function is given by ܴሺܳሻ ൌ ��ሺܳଶ ൅ ͳሻ ൅ ͵ ቀ ொ
ொାଵ

ቁ ǡ ܳ ൒ ͲǤ Use the 

derivative technique and calculate the marginal revenue function. Is the revenue function an 
increasing or decreasing function? 

  Solution : RCQ)=ln(Q'+ e) +> ( Q
Qte)

R' (Q) = 2Q

Q'+ , +3/0-+1
- Q
)(Q+Ñ

=

IQ 3

(Q -142>0 it
Qio

Q'+ ,
+

Since QZo⇒ RCQ) > 0

The marginal revenue function is an increasing function .



3. Suppose that the profit function is given by  ߨሺܳሻ ൌ െଵ
ଷ
ܳଷ െ ܳଶ ൅ ͺܳ െ ͳ where Q is the level 

of output. Use the calculus and solve for the level of profit-maximizing output. Confirm your 
answer with the second derivative. 

  Solution :

4- (G) = -1,0T - Q'+ 8Q - I

⇒ IT'(Q)= - 3- Q2 - 2Q +8
= - Q2- IQ +8

let : 11-110-1=0 ⇒ - Q? 20-+8=0

(- Q + 2) (Q -147=0
-9-16+8 Q = -4,2

Q
- 4 2

IT '(Q) - § + & -

IT"(Q)= - 2Q -2

IT
"

f-4) = -21-47-2
= 670

IT
"

(2) = -2 (2) -2
= - 2 Lo ⇒ Max.

It (2) = -1,1213-22+812) - I = -83-+11=253
The level of profit - maximizing output : a- (2) = 25
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4. Suppose that  ܣ ൌ ቂ ͺ ͻ
ͳͲ ͳͳቃ ܤ , ൌ ቂͳ ʹ ͵

Ͷ ͷ ͸ቃ  and ܥ ൌ ൥
ͳ ʹ ͵
Ͷ ͷ ͸
͹ ͺ ͻ

൩ , calculate the following 

object. Show your work. 
 

4.1 A + B 
 
 
 

4.2 A*B 
 
 
 
 

4.3 det(A) 

 

 

4.4 det(B) 
 

 

4.5 det(C) 

  

Cannot compute because it is not the same size.

1011 4 g- g) =/
8+36 16+45 24+54

AxB= [
° °

) /
t • >

why go.gg so + •g) = [
"" ° " "

54 75 96 ]

det (A) = 8×11-10×9=-2

Cannot be compute because Iet can computed only for an n byn square matrix .

def (c) = I (5×9-8×6) - 2/6×9 -7×61+3 (4×8-5×7)

= -3 +12 - 9 = 0



5. Suppose that ܷሺݔǡ ሻݕ ൌ ௕ݕ௔ݔ ൅ �� ቀ ௫
௫ା௬

ቁ. Use the partial derivative technique, calculate డ௎
డ௫

 and  
డ௎
డ௬

. 

Solution : Use,y)=x"y
>
+ lnf "

sexy).

¥ -
- Lefty

>
tense) - lnGe+y))

= aybxa- ' + L - L +y
OU 2

gy
= gyfeaybtlnfse) - enters))
= bseayb- s -

t

D. + Y


