
Mathematics: 
 

1. 2 3150 700 ( ) ( )d 25 700
3

2MC Q Q TC Q MC Q Q Q Q Q C= − + ⇒ = = − + +∫  

 

 3 21(0) 2000 2000 ( ) 25 700 2000
3

TC C TC Q Q Q Q= ⇒ = ⇒ = − + +  

 
  (15) 8000TC =
 
 False 
 
2.  ( ) 2 50 ( ) 2MC Q Q MC Q′ ′= − =′
 
  ( ) 0 2 50 0 25MC Q Q Q′ = ⇒ − = ⇒ =
 
 Minimum at Q = 25. ( ) 0MC Q′′ > ⇒
 
  (25) 75MC =
 
 True 
 
3. Demand function  1700 40P Q= −
 
 Total revenue:  21700 40TR P Q Q Q= ⋅ = −
 
 Marginal revenue:  ( ) 1700 80MR TR Q Q′= = −  
 
 Profit is maximized when  21700 80 50 700MR MC Q Q Q= ⇒ − = − + ⇒

4

 
  2 30 1000 0 ( 50)( 20) 0 20Q Q Q Q Q+ − = ⇒ + − = ⇒ =
 
  1700 40 20 1700 800 900P = − ⋅ = − =
 
 True 
 
 

4. 4 4 4 4( ) ( ) 1 4 4x x x xy x xe y x e x e e xe′= ⇒ = ⋅ + ⋅ = + x

4

 
 
 4 4 4 4( ) 4 4 4 4 8 16x x x xy x e e x e e xe′′ = + + ⋅ = + x  
 
  4 4( ) 0 8 16 0x xy x e xe′′ = ⇒ + =
 
 The x-coordinate of a point of inflection is a solution of ( ) 0y x′′ = ⇒  
 

 ( )4 4 4 18 16 0 8 1 2 0 1 2 0
2

x x xe xe e x x x+ = ⇒ + = ⇒ + = ⇒ = −  

 
 True 
 
5. The correct statement is: If  attains a local maximum at x = a, then ( )y x ( ) 0y a′ =  and 

. ( ) 0y a′′ <
 
 False 
 
 
 

 1



6. 
10 1 1d 10 d 10 ln 2 1 5ln 2 1

2 1 2 1 2
x x x c x

x x
= ⋅ = ⋅ + + = + +

+ +∫ ∫ c  

 
 False 
 
 

7. If I(t) is the total value of the investment after t years, then  0.06( ) 50000 tI t e=
 
  0.6(10) 50000 91105.94I e= ≈
 
 False 
 

8. 
40.061 1 0.0614

4
APR ⎛ ⎞= + − ≈⎜ ⎟

⎝ ⎠
.  So the annual percentage rate is 6.14%. 

 True 
 
 
 
Applied Business Methods: 
 
1a 
 
An independent samples design. The sample members are selected independently and 
not in pairs. 
 
1b    

210 : µµ =H , 211 : µµ ≠H .  
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Under the null hypothesis  has a pT 198221
tt nn =−+  distribution. Intuitive rejection 

region area: reject H0 when tobs>>0 or tobs<<0 Significance level = 5% 

Critical values:  or 972.1>obst 972.1−<obst  
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=pT   Since 0.088 is between -1.972 and +1.972, 

there is not enough evidence to infer that the population means differ at the 5% 

significance level. 
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Under the null hypothesis  has a obsF 99,991100,1100 FF =−−  distribution. Intuitive rejection 

region area: reject H0 when Fobs>>1 or Fobs<<1 Significance level = 5% 

Critical values: 49.199,99,025.,,2/ 21
==> FFF vνα (interpolation between 1.43 and 1.58 

should give a similar result) or 

67.49.1/1/1/1 99,99,025.,,2/,,2/1 1221
====< − FFFF νναννα  

Fobs = .  Since .30 is smaller than .67, 30.09675.9/5017.5/ 222
2

2
1 ==ss

there is enough evidence to infer that the population variances differ at the 5% significance level.s 
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