






Concordia University - MAT208 - Solution to the December 2011 Final exam

Question 1 (A) f(x) = �0.12x

2
+ 0.96x+ 1.2 is a quadratic function. Using the quadratic

formula, the x intercepts are

x =

�0.96±
p
.96

2 � 4⇥ (�0.12)⇥ 1.2

2⇥ (�0.12)

x ' �1.1 or x ' 9.1

The y-intercept is f(0) = 1.2.

(B) Vertex form: f(x) = �0.12(x� 4)

2
+ 3.12.

(C) The vertex has coordinates (4, 3.12). The maximum of f is 3.12 and there is no minimum.

(D) The range of f is (�1, 3.12].

Question 2

(A) x = �2

(B) The equation is equivalent to

�3x

2
+ 15x� 72 = �x

2
+ 35x� 22

,

2x

2
+ 20x+ 50 = 0

,

x

2
+ 10x+ 25 = 0

(x� 5)

2
= 0

So the solution is x = 5.

(C) Using the properties of logarithms, we see that the equation is equivalent to

x

5

⇥ 7⇥
p
5

2
= 175

So the solution is x = 175/7 = 25.

(D)

loga(x) + loga(x+ 1) = loga(6)

x(x+ 1) = 6

x

2
+ x� 6 = 0

(x+ 3)(x� 2) = 0

Solution to quadratic equation: x = �3 or x = 2. We do not allow take x = �3 because

loga(�3) D.N.E. So the solution to the original equation is : x = 2.

(E)

log2(

p
2x

2
)� 1 =

3

2

,

1



log2(

p
2x

2
) =

5

2

,
p
2x

2
= 2

5
2

,

2x

2
= 2

5

,

x

2
= 2

4
= 16

So the solution is: x = �4 or x = 4.

Question 3

(A) Since f(k) is an arithmetic sequence,

49X

k=0

f(k) =

49X

k=0

[�12k + 16] =

f(0) + f(49)

2

⇥ 50 =

16� 572

2

⇥ 50 = �13900.

(B) Since g(h) is a geometic sequence,

24X

h=0

g(h) =

24X

h=0

3(0.8)

h
= 3⇥ 1� (0.8)

25

1� (0.8)

' 14.94

Question 4

(A) In the problem 8% is understood to be the annual interest rate. The quarterly interest

to be paid is then

I = $60, 000⇥ 0.08⇥ 1

4

= $1, 200.

(B) We use the formula

FV = PMT ⇥ (1 + i)

n � 1

i

,

with FV = $60, 000, i = 0.06/2 = 0.03 and n = 7⇥ 2 = 14.

(1 + i)

n � 1

i

' 17.0863

so

PMT ' $60, 000/17.0863 ' $3, 511.58

(C) We use the formula

FV2 = PMT ⇥ (1 + i)

n � 1

i

,

with PMT = $3511.58 i = 0.03 and n = 2 and get

FV2 ' 7128.51.
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Question 5 The solution below is extracted from the solution manual of the textbook.

EXERCISE 3-4       3-23 

 

 we calculate the monthly deposit: 
 FV = $201,505.61, i = 0.0054, n = 15(12) = 180 

 PMT = 201,505.61 
180

0.0054

(1 0.0054) 1� �
= $664.99 

 Total deposits: (664.99)(180) = $119,698.20. 
 Total withdrawals: (1,500)(240) = $360,000 
 Total interest: 360,000 - 119,698.20 = $240,301.80 

  (B) First, calculate the FV with PMT = $1,000, i = 0.0054, 
 n = 15(12) = 180 

 FV = 1,000
180(1.0054) 1

0.0054
�

 = $303,022.71 

 Next use this as PV and compute PMT with n = 240: 

 PMT = 303,022.71
240

0.0054

1 (1.0054)��
 = $2,255.69 (monthly withdrawal). 

 50. Amortized amount = $160,000 - (160,000)(0.20) = $128,000. 
Thus, PV = $128,000, i = 0.00646, n = 360. 

PMT = 128,000 
360

0.00646

1 (1.00646)��
= $917.18 

Balance after 10 years: 
PMT = $917.18, i = 0.00646, n = 20(12) = 240, 

So the balance after 10 years = 917.18 
2401 (1.00646)

0.00646

��
= $111,705.19 

New loan amount is (225,000)(0.80) = $180,000, so the cash the owner will receive will be 180,000 – 
111,705.19 = $68,294.81. 

 52. PV = $200,000 - (0.20)(200,000) = $160,000  

r = 13.2% = 0.132, i = 
0.132

12
 = 0.011, n = 360. 

PMT = 160,000
360

0.011

1 (1 0.011)�� �
 = $1,794.97 

Unpaid balance after 20 years is 

D = 1,794.97
1201 (1 0.011)

.011

�� �
 = $119,272.89 

Interest paid in the first 20 years 
  = 240(1,794.97) - (160,000 - 119,272.89) = $390,065.69 
Now refinancing D = $119,227.89 at the rate r = 8.2% over 10 year period, the monthly payment will be  

PMT = 119,272.89
120

0.082
12
0.082

1 1
12

�§ ·� �¨ ¸© ¹

 = $1,459.74 

Interest paid in the last 10 year mortgage 
  = 120(1,459.74) - 119,272.89 = $55,895.91 

  Total interest paid = 390,065.69 + 55,895.91 = $445,961.60 

  Interest saved by refinancing 
  = [360(1,794.97) - 160,000] - 445,961.60 = $40,227.60 

Copyright © 2011 Pearson Education, Inc.  Publishing as Prentice Hall.

Question 6 The augmented matrix corresponding to the system is

0

@
2 6 15 �12

4 7 13 �10

3 6 12 �9

1

A
,

and Gaussian elimination gives the Row Reduced Echelon Form

0

@
1 0 0 �3

0 1 0 4

0 0 1 �2

1

A
.

The solution to the system is therefore x1 = �3, x2 = 4, x3 = �2.

Question 7

(A)

M =

0

@
0.2 0 0.1

0.4 0.2 0.1

0 0.4 0.3

1

A

(B) The equation is

(I �M)X = D,

where D =

0

@
20

10

30

1

A
is the demand vector (measured in millions of $), X =

0

@
x1

x2

x3

1

A
is the

unknown vector with the inputs from the respective sectors (measured in millions of $), and

I is the 3⇥ 3 identity matrix.

(C) The augmented matrix corresponding to the system in (B) is

0

@
0.8 0 �0.1 20

�0.4 0.8 �0.1 10

0 �0.4 0.7 30

1

A
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and Gaussian elimination gives the Row Reduced Echelon Form

0

@
1 0 0 33

0 1 0 37

0 0 1 64

1

A
.

Therefore the outputs are x1 = 33M$ from the agriculture sector, x2 = 37M$ from the

energy sector and x3 = 64M$ from the manufacturing sector.

Question 8 The feasible region in the (x, y)-plane defined by the inequality constraints is

given below.

0 1 2 3 4 5

0

2

4

6

8

10

We compute the value of the objective function P (x, y) = 30x+ 10y at the corner points.

Corner (x, y) P (x, y)

(0,2) 20

(0,9) 90

(2,6) 120

(5,0) 150

(2,0) 60

.

The minimum of P (x, y) is equal to 20 and is attained at the point (0, 2). The maximum of

P (x, y) is equal to 150 and is attained at the point (5, 0).

Question 9

(A) 35 people

(B) 15 prople

(C) 20 people
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AM only FM only

NONE:

30
45-30=1565-30=35

100-35-30-15=20

Both
AM and FM

Question 10

sh
or

t: 4
5%

tall: 100% - 45%=55%

overw
eight

overw
eight

N
O

T 
ov

er
w

ei
gh

t

N
O

T 
ov

er
w

ei
gh

t

short and 
overweight: 25%

tall and NOT
overweight: 24%

tall and
overweight: 

55%-24%=31%

short and NOT
overweight: 

45&-22%=20%

(A) probability of being overweight: 25% + 31% = 56%

(B) probability of being short but not overweight: 20%

(C) probability of being tall and overweight: 31%

Note: the solution can be also found using a Venn diagram like in question 9.

5


