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Q1. (4 points) (1.1 Textbook Exercise 58):  If  (5 3)(3 1)x x k− = + + ,  then   ?x =  
Solution:    

 
Q2. (4 points):  Determine whether each of following equations is an identity, a 
conditional equation, or a contradiction. Show your work. 

 

a) 2 2( 2) 4x x− = −     Answer:                         
b) 2(2 3) 3 (4 3)( 3)x x x x− − = − −     Answer:                         
c) 4( 7) 2( 12) 2( 1)x x x+ = + + +     Answer:                         

d) 3 6
2 2

x
x x

=
− −

    Answer:                          
 

Solution:  a) 2 2( 2) 4x x− = −   conditional equation  Because:  
2 2

2 2

( 2) 4
 4 4 4

4 8
2

x x
x x x

x
x

− = −

− + = −
− = −
=

 

b)  2(2 3) 3 (4 3)( 3)x x x x− − = − −   identity     Because:  
2

2 2

2 2

(2 3) 3 (4 3)( 3)
4 12 9 3 4 15 9

4 15 9 4 15 9
0 0

x x x x
x x x x x

x x x x

− − = − −

− + − = − +

− + = − +
=

 

c)  4( 7) 2( 12) 2( 1)x x x+ = + + +   contradiction     Because:  

 
d)  3 6

2 2
x

x x
=

− −
  contradiction     Because:  

 

   
3 6( 2) ( 2)  3      6  is rejecte2 

2 2
d x x x x x

x x
− = − = =⇒ ⇒

− −
     SS⇒ =∅  
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Q3. (4 points): If the equation [ ]4 3( 5) ( 5) 32x a a x− + = + −  is an identity, then find the value 
of a . 
Solution: 
[ ]
[ ]

4 3( 5) ( 5) 32

4 3 15 ( 5) 32
12 60 4 ( 5) 32
12 4 ( 5) 32 60

1    2 5  and  4 212 ( 5       4 28  )   8 7a

x a a x

x a a x
x a a x
x a a x

x x a aa a

− + = + −

− + = + −

− + = + −
+ = + − +

+ = + = ⇒+ =⇒+ =

 

 

Q4. (4 points) (1.2 Recitation Q#5):  If the length of each side of the original square is 
decreased by 4 inches, the perimeter of the new square is 14 inches more than half the 
perimeter of the original square. What are the dimensions of the original square? 
 

Solution:   l =Length of the original rectangle in inches 
 
 
 
 
 
 
 
                                                      
 

114
2

14( 4) 14 (4 )
2

4 16 14 2
2 30       15 inches

new originalP P

l l

l l
l l

= +

− = +

− = +
=⇒=

 

The original square is 15 by 15 inches. 
 

Q5. (4 points) (1.4 Textbook Exercise 79b): Solve  2 24 2 3 2x xy y− + =   for  ?y =  
Solution:      

 
 

Original square
Side is decreased 4

l

l

4l −

4l −
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Q6. (4 points) (1.6 Textbook Exercise 51): Find the solution set of 4 28( 4) 10( 4) 3x x− − − = −  
Solution:    

 
 

Q7. (4 points) (1.7 Recitation Q#5):  Solve the following nonlinear inequality and express 

the solution using interval notation.  5 4
2 1
x

x
≥ +

+
 

Solution:  5 4 0
2 1
x

x
− − ≥

+
 

2

2

10 8 0
1
10 8 8 0

1
7 18 0

1
( 9)( 2) 0

1

x
x

x x x
x

x x
x

x x
x

− − ≥
+

+ − − −
≥

+
− −

≥
+

− +
≥

+

 

:  2  ,  1 ,  9CRV − −  
( )( )

( )
9 2

1
0 

x x
x

−
+

≥
+

             − − − −  −    0   + + + + + 0 − − − −  − 0 + + + +   

        x        −∞                   2−                 1−                    9                ∞    
 
Answer:  SS [ 2, 1) [9, )= − − ∞∪  
 

Q8. (4 points) (1.8 Textbook Exercise 76): Solve  
2 2 11 0

3
x

x
+

− =  

Solution:  
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Q9. (6 points) (2.1 Recitation Q#3):   Plot the following equations and find the domain and range: 
(a):  1x y= −                   (b):  4y x= − +                   (c):  2 1y x= +  

Solution (i): 

 (a):                            (b):                             (c): 

−2 −1 1 2 3 4
−1

1

2

3

x

y

         

x

y

−4 −3 −2 −1 1 2 3 4

−2
−1

1
2
3
4

 
 [0, )   [1, )D R= ∞ = ∞               ( , )   ( ,0]D R= −∞ ∞ = −∞               ( , )   [1, )D R= −∞ ∞ = ∞      

 
Q10. (4 points) (2.2 Textbook Exercise 23): Sketch the graph of the circle 2 24 4 4 16 19 0x y x y+ + − − = . 
Solution: Dividing the equation by 4: 

( )

( )

2 2

2
2 2 2

2
2

2
2

19 4 0
4

1 19 14 2 4
2 4 4

1 202 4
2 4

1 2 9
2

x y x y

x x y y

x y

x y

+ + − − =

⎛ ⎞+ + + − + = + +⎜ ⎟
⎝ ⎠

⎛ ⎞+ + − = +⎜ ⎟
⎝ ⎠

⎛ ⎞+ + − =⎜ ⎟
⎝ ⎠

 

The center of the circle is 1 , 2
2

⎛ ⎞−⎜ ⎟
⎝ ⎠

 and the radius is 3. 
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Q11. (4 points) (2.3 Textbook Exercise):   Decide whether each relation defines a function and give 
the domain and range.   

(a): 4y x= +          (b): 2 1y x= −          (c): 2y x=          (d): 1y x≤ −         (e): 5
1

y
x

=
−
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Q12. (4 points): Find the value of k so that the line through the points (4, 1)− and ( , 2)k is 
perpendicular to the line  2 5 1y x− = . 

Solution:  

                 

1

2

1 2

2 ( 1) 3
4 4

52 5 1
2

1
3 5 1

4 2
15 ( 1)2( 4)
15 2 8
2 7

7
2

m
k k

y x m

m m

k
k

k
k

k

− −
= =

− −

− = ⇒ =

= −

⋅ = −
−
= − −
= − +
= −

⇒ = −

 

 
 
 
 
 
 


