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Q1. (1.1 Example 2 ) (3 points):   Solve 2 4 1 1 7

3 2 4 3
t t t+

+ = −  

Solution:   
2 4 1 1 7

3 2 4 3
t t t+

+ = −  

Multiplying both sides by 12:  ( ) ( ) ( ) ( )12 122 4 1 1 7
3 2 3

12 12
4

t t t+
+ = −  

( ) ( )4 (2 4) 6 3 4 7
8 16 6 3 28

14 3 16 28
11 44

4

t t t
t t t

t t
t
t

+ + = −

+ + = −
− = − −

= −
= −

 

{ }4SS = −  
 
 
Q2. (4 points):  (Recitation 1.1 Q#2) 

 

Solve the following equations for the indicated variable:

( ) 1 for

( ) for
3

ma z y x
x

a xb y x
ax

⎛ ⎞= +⎜ ⎟
⎝ ⎠
+

=
−

 

Solution:     

a)   1 mz y
x

⎛ ⎞= +⎜ ⎟
⎝ ⎠

     

ymz y
x

= +  

ym z y
x

= −  

1x
ym z y

=
−

 

ymx
z y

=
−

 

 

b)   1 3
3

y a x
ax

a x y xa y

+
=

−
+ = −

     

3xay x y a+ = −  

( )1 3x ay y a+ = −  

3
1

y ax
ay

−
=

+
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Q3. (4 points):    
 The length of a rectangle is 4 centimeters more than the width. If the length and width are increased by 5 
cm, the perimeter of the new rectangle will be 2 cm less than 7 times the width of the original rectangle. 
Find the dimensions of the original rectangle. 
Solution:  
 
 
 
 
 
 
                                                     
 
The perimeter of the new triangle is   
                                                     7 2newP w= −  

         
( ) ( )

( ) ( )
2 5 2 5 7 2

2 5 24 5 7 2w

l w w

w w

+ + + = −

+ + + = −+
 

                              2 18 2 10 7 2
30 3

10 cm
10 4 14 cm

w w w
w

w
l

+ + + = −
=
=
= + =

 

State the answer: The width and length of the original rectangle are 10 cm and 14 cm. 
The dimension of the rectangle is 10 cm by 14 cm. 
 

 Q4. (4 points): 233If find the conjugate of .
4

iz i z
i

= +
−

 

Solution: 

( )
2 1123 22 2

2 2

3 3 4 12 3 3 12
4 4 4 4 17

3 12 17 3 5
17 17 17

i i i i i ii i i i i i
i i i i

i i

z

i

+ + − +
= + = ⋅ + ⋅ = + ⋅ = −

− − + −
− + −

−= = −
 

3 5
17 17

z i− +=      

Answer:  
3 5

17 17
z i= − +  

 

Q5. (1.4 Recitation Question 3) (4 points):  

( )

2

2

5If the equation 2 3 is written by completing the
2

square as find and .

x x x

x a b a b

− = −

− =
 

Solution:  
24 5 6 2x x x− = −  
24 3 6x x− =  

Original rectangle
Side is increased by 5 cm

w

4l w= +

5w +

5l +
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2

2
2

3 3
4 2
3 3 3 9
4 8 2 64

x x

x x

− =

⎛ ⎞− + = +⎜ ⎟
⎝ ⎠

 

23 105
8 64

x⎛ ⎞− =⎜ ⎟
⎝ ⎠

  ⇒  3 105 ,   
8 64

a b= =  

 

Q6. (4 points): (1.6 Exercise 16):  Solve 2

4 3 2 1  
1

x
x x x x
+

+ =
+ +

. 

Solution: 

 
 

  
Q7. (4 points):  Solve ( )( )( )2 1 3 1 2 02x x x− − − − ≤+  

Solution: 

                                                 
1 1        1                     
2 3

−∞ − − − +∞  

2 1x− −       +      +     +      0      −            −       
3 1x− −       +      +     +     +      +       0    −  

2 2x +       −      0     +      +     +      +    +  
( )( )( )2 1 3 1 2 2x x x− − − − +       −      0     +      0     −        0    +  

 

( ] 1 1, 1 ,
2 3

SS ⎡ ⎤= −∞ − − −⎢ ⎥⎣ ⎦
∪  
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Q8. (3 points):  Solve each of the following equation.  2 3 5 4x x− = +   
Solution: 
  2 3 5 4x x− = +  

( )2 3 5 4 2 3 5 4
   7 3        2 3 5 4

7 1
7     

or

             

or

or 13
7

x x x x
x x x

x
x

x

− = + − = − +

− = − = − −
= −

= −
= −

    

Check: 
7
3

x = −  ,   2 3 5 4x x− = +     Check: 
1
7

x = −  ,   2 3 5 4x x− = +  

 
14 353 4
3 3

23 23
3 3

− −
− = +

= −
                                                     

2 53 4
7 7

23 23
7 7

− −
− = +

=
 

7
3

x = −  is rejected                                                        
1
7

x = −   is accepted. 

 
1
7

SS ⎧ ⎫= −⎨ ⎬
⎩ ⎭

 

 
Q9. (4 points):  
If A  is the solution set of the inequality 2 9 7 0x − − <  and B  is the solution set of the 

inequality 10 4 0 x − − ≥ , then ?A B =∩  

Solution:   
2 9 7
7 2 9 7

2 2 16
1 8

x
x

x
x

− <

− < − <
< <
< <

                         

( ] [ )

10 4
10 4        or        10 4
6                 or               14

, 14

 

6 ,

x
x x
x x
x B

− ≥

− ≤ − − ≥
≤ ≥

∈ = −∞ ∞∪

 

 
:A  

            

                     1 8                                     
  

/////////////////////
                                                             

//
                   

 
:B  

      

6                               14  
                                                                                         

/////////////////////////////////// //////////
      
///

 
( ]1,6A B =∩  

 
 
 
 
 

D D

• •
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Q10. (4 points):  If the distance between the points ( 4,2 )A x x+  and ( , 1)B x −  is 5, then find 
the value of 3 1x −  when 0x >  
Solution: 

( ) ( )2 2

2

2

2

2

5 4 1 2

5 16 1 4 4
25 17 4 4
4 4 8 0

2 0
( 2)( 1) 0

2 , 1 

x x x

x x
x x

x x
x x

x

x x

x

= − + + − −⎡ ⎤⎣ ⎦

= + + +

= + +

+ − =

+ − =
+ − =

= − =

 

3 1 3(1) 1 2x − = − =  
 
Q11. (4 points) (2.2 Example 4):  Show that 2 22 2 6 10 1x y x y+ − + =  has a circle as its 
graph. Find the center and radius. 
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Q12. (4 points):  Sketch the graph and determine the domain and the range of the following 
functions.  
(a):  ( )f x x= −  
(b): ( ) 3g x x= − +  

(c):  2( ) 2 4 ( 3)h x x= − − −  
Solution:   
(a): 0   0  ( ,0]fDx x = −− ⇒ ∞≤⇒≥  

 

−4 −3 −2 −1 1 2 3

3
−2

−1

1
2

3

x

y

 
[0, )fR = ∞ .  The function is decreasing on ( ,0]−∞ . 

 
(b): ( , )gD = −∞ ∞  

−2−1 1 2 3 4 5 6 7 8

3
−2

−1

1
2

3

x

y

 
[0, )gR = ∞ .  The function g  is decreasing on ( ,3]−∞  and increasing on [3, )∞ . 

 
 

(c): 2( ) 2 4 ( 3)h x x= − − −  

             

2

2

2 2

2 2

2 4 ( 3)

2 4 ( 3)  ,  2 0

( 2) 4 ( 3)  ,  2

( 2) ( 3) 4

y x

y x y

y x y

y x

= − − −

− = − − − − ≤

− = − − ≤

− + − =

 

[ ]1,5hD =   ,   [ ]0, 2hR =  
The function h is decreasing on [ ]1,3 . 
The function h is increasing on[ ]3,5 . 
 
 
 
 
 
 
 

−1 1 2 3 4 5 6

x

y
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Q13. (4 points) (2.4 and 2.5 Recitation Q#2) 
(a):   Find the equation of a line with x-intercept 4

5
 and perpendicular to the line 22 3

3
y x= − +  

(b):   Find the x-intercept and y-intercept of the line passing through the points ( ) ( )2, 2 and  1, 3− −  

Solution:  

(a): 1 2
2 1 2 12 3            3
3 3 3 3

y x y x m m⇒ ⇒ ⇒= − + = − + = − =  ,  
4 , 0
5

⎛ ⎞
⎜ ⎟
⎝ ⎠

 

( )1 2 1y y m x x− = −  

40 3
5

y x⎛ ⎞− = −⎜ ⎟
⎝ ⎠

 

123
5

y x= −  

(b):  3 2 5
1 2 3

m − − −
= =

+
  ,   ( )2, 2−  

( )1 1y y m x x− = −  

( )52 2
3

y x−
− = +  

( )3 6 5 2
3 6 5 10
y x
y x
− = − +

− = − −
 

5 3 4x y+ = −  

To find  int erceptx − , put 0y =  and solve for x :   4
5

x = −  or 4 ,0
5

⎛ ⎞−⎜ ⎟
⎝ ⎠

 

To find int ercepty − , put 0x =  and solve for y :   4
3

y = −  or 40,
3

⎛ ⎞−⎜ ⎟
⎝ ⎠

 

 


