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Quantitative Methods 

Solution Set 1 
 
1. a)  Choke price 0=−= BPAQ  
    ABP =  

    
B
AP =  

 
 b)  Plot  PQ 248−=   
 

  2 points   P = 0 Q = 48 
     Q = 0  P = 24

   
      
 c)  ( )QfP =  

    BPAQ −=  

  QABP −=  

  Q
BB

AP 1
−=  

 
  Plot QP 5.024−=  

      2 points Q = 0 P = 24 
     P = 0 Q = 48 

  

Q = f ( P )

0

12

24

36

48

60

0 4 8 12 16 20 24 28

P

Q

P  = f  (Q )

0

4

8

12

16

20

24

28

0 12 24 36 48 60

Q

P

1 



   INSEAD Foundations Program 
Quantitative Methods 

 
 
2. We are given bAaHC +=  
 
     We also know that 
 

Patient Days in 
Hospital (H) 

Hours of 
Attention (A) 

Total Bill (C) 

1 4 10 $500 
2 7 30 $1125 
    

 
     Using the data on patient 1, 

      
4

10500104500 baba −
=⇒+=  

 
      Using the data from patient 2, 
 
      1125307 =+ ba  

 112530)
4

10500(7 =+
− bb     multiply both sides by 4 

 

 [ ]4112530)
4

10500(74 =



 +

− bb  

 4500120)10500(7 =+− bb  
 
 4500120703500 =+− bb  
 
                               100050 =b  
 
                                   20=b  
 

 Finally, 75
4

300
4

200500
4

)20(10500
4

10500
==

−
=

−
=

−
=

ba  

 
 C = 75H + 20A 
 
 
3.  We want to solve for wP  and bP  if ww SD =  and bb SD = . 
 ww DS =  gives 

 bwbw PPPP 5105052050 +−=−+  

                          bw PP 1030 =  

                          bw PP =3  
 
 bb SD =  gives 
 
 bwbw PPPP 10101010400 +−=−+  
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                                 bw PP 2020400 +−=  

                                 )3(2020400 ww PP +−=  

                                 ww PP 6020400 +−=  

                                 wP40400 =  

                                   10=wP  

                                   30)10(33 === wb PP  
 
 
4.  P 100)168(100)4( 22 +++−=++−= QQQd  
 
 P 8482 +−−= QQd  
 
 P 44)2( 22 ++=+= QQQs  
 
 Equilibrium when P sd P=  

 44848 22 ++=+−− QQQQ  

 080122 2 =−+ QQ  

 04062 =−+ QQ  
 
 a = 1 
 b = 6 
 c =-40 
 

 
2

1966
2

404366
2

4 *
2 ±−

=
+±−

=
−±−

=
a

acbbQ  

 

 4
2

146
1 =

+−
=Q                 10

2
146

2 −=
−−

=Q   impossible 

 
 Market equilibrium for Q = 4 
 
 P 366)2( 22 ==+= Q  
 
 
5.  Price = f (demand)   Express demand in hundreds 
 
 P = a + bD 
 
 140 = a + b*3 
 
 92 = a + b*11 
 
 Substract (2) from (1) 
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 48 = -8b 
 

 b = 6
8
48

−=−  

 
 replace b by –6 in (1) 
 
 140 = a + (-6) * 3 = a - 18 
 
 a = 140 + 18 = 158 
 
 P = 158 – 6 D 
 
 Price at a demand of 700 watches? 
 
 P = f(7) = 158 - 6 * 7 = 158 – 42 = 116 
 
 Price at a demand of 1200 watches 
 
 P = f(12) = 158 - 6 * 12 = 158 – 72 = 86 
 
 
6.  Let x = # of magazine units, and y = # of television units. 
 Budget = (a) (# magazine units) + (c) (# television units), or  
 B = ax+cy.  
 
 Recall the manager wants to buy twice as many television units as magazine units,  
         i.e. wants y = 2x. Substituting, 
 
 )2( xcaxB +=  
     )2( cax +=  
 

  
ca

Bx
2+

=  

 
 
 
7. 

x y 
  

Activity level Total Production 
(units) Cost 

 (‘000s) 
  

5000 100 
40000 240 
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Linear equations can be written in the form y = mx + b 
 

 m = slope = 4
00035
000140

000500040
000100000240

12

12 ==
−
−

=
−
−

xx
yy , so 

 
 bxy += 4  
 
 b = y intercept = total cost when activity level = 0. 
 
 To find b, plug in known values for x and y and solve for b : 
 
 00080)0005(40001004 =−=−= xyb , 
 
 in other words, fixed cost = $ 80 000 
 
 The equation of the line is y = 4x + 80 000, the corresponding graph is shown below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

8. 515 −= bb PS  632 −= pp PS  

 823 ++−= pbb PPD  9242 +−= pbp PPD  

 bb DS =  pp DS =  

 823515 ++−=− pbb PPP  9242632 +−=− pbp PPp  

 8718 =− pb PP  98236 =− bp PP  

 8718 −= bp PP  

 982)8718(36 =−− bb PP  

 9823132648 =−− bb PP  

                      3230646 =bP  

                                     5=bP  
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                                     387)5(18 =−=pP  

 705)5(15 =−== bb SD  

 906)3(32 =−== pp SD    
 
 
9.      Demand function: 

  1000=P  10=Q  

  2000=P  6=Q  

    P is a linear function of Q 

   bQaP +=  

  101000 ∗+= ba  

  62000 ∗+= ba  

 Subtract the first equation from the second 

 b41000 −=  

          250
4

1000
−=−=b  

               )250(6200062000 −∗−=−= ba  

               15002000 +=a  

               3500=a  

 Demand function  QP 2503500 −=  

 Supply function  QP 125500 +=  

 Market equilibrium: Supply = Demand 
         QQ 2503500125500 −=+  

      5003500250125 −=+ QQ  

                  3000375 =Q  

                        8
375

3000
==Q  

                      15008125500 =∗+=P  
 
 
 
 
 
 
 
10.   Let’s use demand in thousands:  

1.  Price = f (demand) 

88=P  2=D  
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   38=P  12=D  

 
   bDaP +=  

  288 ∗+= ba  

  1238 ∗+= ba  

 From the first equation 

  ba 288 −=  

 Report in the second equation 

  bb 1228838 +−=  

  b108838 =−  

  b=
−
10
50  

  b=− 5  

 98)5(288288 =−∗−=−= ba  

 So the price function is 

  DP 598 −=  

 If D = 8,   588598)8( =∗−=P  

 If D = 15,  2315598)15( =∗−=P  

  

 2.  Demand = f (price) 

2=D   88=P  

   12=D  38=P  

 bPaD +=  

   882 ∗+= ba  

  3812 ∗+= ba  

   ba 882 −=  

  bb 3888212 +−=  

  b50212 −=−  

  b=
−
50
10  

  b=− 2.0  

  6.172)2.0(882882 +=−∗−=−= ba  

  6.19=a  

  PD 2.06.19 −=  

 If D = 8, P2.06.198 −=  

   6.112.0 =P  
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        58
2.0
6.11
==P  

  

 If D = 15, P2.06.1915 −=  

   6.42.0 =P  

        23
2.0
6.4
==P  
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