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Answer the following questions on looseleaf WITHOUT a calculator.  Use the TI -89 
Titanium ONLY to check answers.  
 
I - FRACTIONS  
1. Determine the LCM  

a) 3, 5, 7:       LCM =  3 !5 !7 = 105  
b) 2, 4, 8:       LCM = 8 

c) 23 ! 35 ! 5 ! 7( ), 22 ⋅35 ⋅5 ⋅72( ), 2 ! 3 !5 4 ! 72( ) : LCM =  2
2 !35 !54 !72  

d) 125 =  5
3 , 144 =  122 = 24 ⋅32 , 180 =  2

2 !32 !5 : LCM =  2
4 ⋅32 ⋅53  

e) 
  
x ! 1( ) x + 2( ) , 

  
x + 2( )2

:    LCM = 
  
x ! 1( ) x + 2( )2

 

f)    x
2 ! 9 ,   x

2 ! 5x + 6 ,   x
3 − 3x : 

LCM = 
  
x x ! 3( ) x + 3( ) x ! 2( ) x ! 3"

#
$
% x + 3"

#
$
% 

g)   x
3 ! y 3 ,   x

2 + xy + y 2 ,  x ! y :   LCM = 
  
x ! y( ) x 2 + xy + y 2( )  

 
2. Perform the indicated operation(s)  

a) 3 +
2

5
   e) 

3

5
+

5

3
        i) 4 1

2
! 2 2

3
  m) 

8

5
!

1

6
!

2

9
 

      
 

17
5

         
 

34

15
         

 

11

6
   

 

109

90
 

b) 
7
10

!
2
10

  f) 
5

6
!

5

12
        j) 

3

9
+

4

12
          n) 

124 + 20

38 + 24
!

35 + 83

28 + 56
 

 
 

1

2
         

 

5

12
          

 

2

3
      

 

1195

1302
  

c) 6 !
3

4
   g) 

3

5
!
5

3
        k) 

12

21
!
35

20
  o) 

4 ! 9

6
Ö

15 !20

5
 

  
 

3

2
          1    1   

 

1

10
 

d) 6 ÷
3
4

   h) 
3

5
Ö

5

3
        l) 

 

3! 40

15( )
64

9( )
  p) 

1

2
!
2

3
Ö

4

3
Ö

5

4
 

8         
 

9

25
         

 

9

8
   

 

1

5
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II Ð ORDER OF OPERATIONS 
 
3. Perform the indicated operations  

a) ! 32 = -9  e) 5 +4 !2 = 13 i) 25 ! 16  = 1 m) 3 ! 4 !5( ) = 60 

b) ! 3( )2

= 9  f) 5 + 4( ) ⋅2  = 18 j) 
10 !15

5
 = 30 n) 3 ! 4 + 5( )  = 27 

c) ! 33= -27  g) 24 Ö4( ) !3 = 18 k) 
10 + 15

5
 = 5 o) 3 ! 4 !5( )2

 = 1200 

d) ! 3( )3

= -27  h) 25 ! 16= 3 l) 3 ⋅4 ⋅5 = 60 p) 3 ! 4 +5( )2  = 243 

 
4. Perform the indicated operations  

a) 
44 ! 6 "3

7 + 2 8 ! 5( )   b) 54 Ö6 18 ! 13( ) Ö34  c) 26 ! 43 ! 6 "5 + 7( )[ ]  
= 2     = 5/9    = 20 

d) 13+ 8 11! 35 Ö 16 ! 9( )[ ]{ } "3    e) 16 ! ! 2( ) 18 ! 13( )[ ] + 9 "25( )
1

2  

 = 183       = 41 
 
5. Perform the indicated operations  

a) 
25 ! 7 "3

21
"

5 ! 8( )2

3
  c) 

! 4 " 9 + 16( )
1
2 + 8

2
   e) 

1+
1

1+
1

1+ 2
2

3

!
3

4
 

= 4/7     = -6     = 15/8  

b) 2 !
154

54
Ö27

" 

# 
$ 

% 

& 
' 

( 1

 d) 
2

3

! 

" 
# 

$ 

% 
& 

' 2

' 5 (
8

15
+

25

36

) 

* 

+ 
+ 
+ 

, 

- 

. 

. 

. 

' 1

  f) 
 
22( )3

     g)  223
(or  2

23( ) ) 

= 2/3     = 12/5     = 64  = 256 
 
6. Exponent: Evaluate (simplify as a number) the following.  

a) ! 32 = -9   f) 8
1
3  = 2   k) 

8

27

! 

" 
# 

$ 

% 
& 

1
3

 = 2/3  

b) ! 3( )2

 = 9   g) 8
− 1

3  = 1/2    l) 
8

27

! 

" 
# 

$ 

% 
& 

' 2
3

= 9/4  

c) ! 3! 2  = -1/9    h) 8
! 4

3  = 1/16   m) 232

 = 512 

d) ! 3( ) ! 2

 = 1/9    i) 16
3
4  = 8   n) 100

1
2 ! 36

1
2" 

# 
$ 
% 

2

 = 16 
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e) 3 ! 2 + 3 ! 3( )! 1

   j) 16! 0 .5    o) 
81

54

! 

" 
# 

$ 

% 
& 

0.25

 

= 27/4    = 1/4         = 3/5  
 
7. Exponents: Simplify the following.  

a) x
1
2 x

3
2 + 2x

1
2! 

" 
# 
$   d) x ! 2y3( ) ! 2" 

# 
$ 

% 
& 
' 

2

 g) 128x 4y2z93  

=   x
2 + 2x         

  
=

x 8

y 6
   

  = 22 xz 3  2xy 23  

b) 
3x ! 2y ! 4

y ! 3x ! 7

" 

# 
$ 

% 

& 
' 

2

   e) 
3a −1( )2

3 a−1( )−2
  h) a ! xb ! x( ) ! 1

 

    
  
=

9x 10

y 2
        

  
=

3

a4
       = ax b x  

c) 
9x 4y4

x ! 2y2

" 

# 
$ 

% 

& 
' 

! 1
2

   f) 
! d10

! 49b6

" 

# 
$ 

% 

& 
' 

! 0.5

 i) a ! x + b ! x( )! 1

 

  

=
1

3 x 3y
   

  
= 7 b3

d 5
    

 
=

ax b x

ax + b x
 

 
8. Radicals: Evaluate the following and express in simplified, rationalized form.  

a)  16 + 9  = 5   f) 

 

3

5
 
 
=

3 5
5

 k) 
 

3 2 3 ! 15"
#

$
%  = 6 − 3 5  

b)  16 + 9 = 7   g) 

 

5

5
 = 5  l) 

 
2 + 5!

"
#
$ 3 5 % 8!

"
#
$ = 6 5 ! 4 2 + 15 ! 2 10  

c)  16 ! 9 = 12   h) 

 

1

2
 
 
=

2

2
  m) 

 
3 2 ! 2 3"

#
$
%

2

 = 30 ! 12 6  

d)  5 2 ! 3 " 6  = 2 2  i) 

 

1

23
 
 
=

43

2   
n) 

 
2 3 ! 3 2"

#
$
% 2 3 + 3 2"

#
$
% = -6 

e)  8 + 32  j) 

 

1

24
  o) 

 

3 + 6

2 3 ! 3 2  

p) 

 

1

33 ! 23
 

 = 6 2   
 
=

84

2    
=

! 4 3 ! 5 2

2  
 = 93 + 63 + 43  
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9. Logarithms: Evaluate the following and justify your answer.  If not possible, write 
ÒundefinedÓ and explain why not. 

a)  log100  = 2   ! 102 = 100  d)  log 0  = und    ! 10x ! 0  g) 
 
log

2

1

8
= -3 

  
! 2−3 =

1

8
 

b)  log10  = 1   ! 101 = 10   e)  log 0.1 = -1 
  
! 10! 1 =

1

10
= 0.1 h) 

 
log

2
45 = 2/5   ! 2

2
5 = 225

 

c)  log1= 0   100 = 1  f) 
 
log ! 1( ) = und    ! 10x > 0  i) 

 

log
3

1

81
= -2 

  
! 3! 2 =

1

9
 

 
10. Logarithms: Exp ress as a single logarithm.  

a)   loga + logb
  
= log ab( )     c) 

  

log x 4y 5( ) ! log
x

y

"

#
$

%

&
'

  
= log x 3y( )  

b) 
  
log

b
m3 + 2log

b
m = log

b
m5( )   

= 5 log
b

m   d) 
  
lnx + ln

1

x
! x "ln ex( )   = ! x 2  

 
IV Ð RATIONAL ALGEBRAIC VARIABLE EXPRESSIONS  
11. Factor fully over the rational numbers.  

a)   8x 2 ! 49x + 6    d)   4x 4 + 4x 2 + 1 (Hint: let   a = x 2 ) 

  
= 8x ! 1( ) x ! 6( )        

  
= 4a2 + 4a + 1 = 2a + 1( )2

= 2x 2 + 1( )2

 

b)   12x 2 ! x ! 6     e)   x
3 ! 7x 2 + x ! 7  

  
= 4x ! 3( ) 3x + 2( )    

  
= x 2 ! x + 7( ) + 1! x + 7( ) = x + 7( ) x 2 + 1( )  

c)   x
3 + 5x 2 + 6x  

  
= x x 2 + 5x + 6( ) = x x + 2( ) x + 3( )   

f)    6x 3 + 17x 2 ! 4x ! 3  

PRR 

 

= ±
3,2,1{ }

6,3,2,1{ }
= ±3,2,1,

3

2
,
1

2
,
1

3
,
1

6
 

Let 
  
f x( ) = 6x 3 + 17x 2 ! 4x ! 3 .  Test 

  
x = ± 1,2,3{ } : 

  
f ±1( ) ≠ 0 and f ±2( ) ≠ 0 and f 3( ) ≠ 0  BUT 

  
f ! 3( ) = 0 ! 

So,   x = ! 3  is a root, which means that  
  
x + 3( )  is a factor  of 

 
f x( ) . So divide:  

  
x + 3 6x 3 + 17x 2 ! 4x ! 3

6x 2 ! x ! 1

 

Therefore 
  
f x( ) = x + 3( ) 6x 2 ! x ! 1( ) = x + 3( ) 2x ! 1( ) 3x + 1( ) . 
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12. Factor over the complex numbers (including irrational real numbers) using special 
products.  

a)   x
2 ! 25    e)   x

2 + x + 1 (use quadratic formula to get roots)  

  
x + 5( ) x ! 5( )      

b)   x
2 ! 5    f)   x

3 ! 8
  
= x ! 2( ) x 2 + 2x + 4( )  

  
x + 5⎛

⎝
⎞
⎠ x − 5⎛
⎝

⎞
⎠    

c)   x
2 + 25    g)   x 4 − 1

  
= x + 1( ) x ! 1( ) x + i( ) x ! i( )  

  
x + 5i( ) x ! 5i( )  

d)   x
2 + 5    h)   x

12 + 1
  
= x 4 + 1( ) x 8 ! x 4 + 1( )  

  
x + i 5!

"
#
$ x %i 5!

"
#
$  

 
 

13. Complete the square to express 
  
y = !

2

3
x 2 +

4

5
x ! 1 in vertex form.  

  
y = !

2
3

x2 !
6
5

x
"

#
$

%

&
' ! 1  

  
y = !

2
3

x2 !
6
5

x +
9

25
!

9
25

"

#
$

%

&
' ! 1  

  

y = !
2

3
x !

3

5

"

#
$

%

&
'

2

+
6

25
!

25

25
 

  
y = !

2
3

x !
3
5

"

#
$

%

&
'

2

!
19
25

 

 
 
14. Perform the indicated operations and state the restriction(s) on x. 

a) 
  

x
x ! 2

+
x ! 1
x + 3

  

=
x x + 3( ) + x ! 1( ) x ! 2( )

x ! 2( ) x + 3( )   

=
2x 2 + 2

x ! 2( ) x + 3( )
 

b) 
  

5

x ! 2
!

x + 1

x 2 ! 4
  

=
5 x + 2( )

x ! 2( ) x + 2( )
!

x + 1

x ! 2( ) x + 2( )
=

4x + 9

x ! 2( ) x + 2( )
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c) 
  

x + 4

2x 2 + x ! 3
+

2x ! 1

3x 2 ! 7x + 4

  

=
x + 4( ) 3x ! 4( )

2x + 3( ) x ! 1( ) 3x ! 4( )
+

2x ! 1( ) 2x + 3( )
3x ! 4( ) x ! 1( ) 2x + 3( )

=
7x 2 + 12x ! 13

2x + 3( ) x ! 1( ) 3x ! 4( )
 

d)  

e) 
  

9x 2

6x ! 3
Ö

x 2 + x

2x ! 1
 

f)  
  

2x

x ! 2
+

x ! 1

x + 3
 

g) 

  

x −2

x
− 2

x +1

3

x −1
− 1

x +1

 

h) 
  

1

x 2 − 9
+

1

x 2 − 6x + 9
 

 
15. Sets, Inequalities and Absolute Values: Sketch the sets of (real) values on the x Ð 

axis described by the following statements.  Where possible rewrite the set using 
simpler inequality notation.  If the set describes the entire real line, write   x ∈ !  

and if the set describes NO VALUES, or the empty set, write 
 
x ∈ ∅{ } , where !  

denotes the empty s et.  

a)   x > 3    d)   x > 3 and x ! " 2   g) 
  
x < 3  

 
 

b)   x ! 3    e)   x > ! 2 or  x " 3    h) 
  
x ≥ 3  

 
 

c)   x > 3 or  x ! " 2  f)   x > ! 2 and x " 3    i) 
  
x < ! 3  
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VII - SOLVING and GRAPHING EQUATIONS  
16. Identify the type of equation (linear, quadratic, radical, rational, exponential or 

logarithmic) and then solve the equation exactly using algebraic methods.  Verify 
all solutions and identify any extraneous solutions.  

a) 
  

3x

5
− log100 + 49 ⋅ x = i 0   e) 

  

2

x 2 ! 4
+

x + 1

x ! 2
= 3  i) 

  

1

9x
= 27 x +1  

LINEAR: 
  
x =

15

38
  RATIONAL: 

  
x =

3 ± 137

4
 EXP: 

  
x =

3

5
 

b)   x ln2 + ln5 = x ln3 ! ln7   f) 
  

1

2
x + 4( )

3

2 ! 1 = 3   j)   4
x = 9  

LINEAR: 

  

x =
ln 35( )

ln 3 / 2( )
 QUADRATIC:   x = 0   EXP: 

  
x = log

4
9 =

ln9

ln4
 

c) 
  
x + 2( ) x ! 3( ) = ! 4    g) 

  
2x ! 7 = 6   k) 

  

log
2x

5

!

"
#

$

%
&= ' 1 

QUADRATIC:   x = ! 1 or  2     ABS. VALUE: 
  
x =

1

2
 or  

13

2
 LOG: 

  
x =

1

4
 

d)   x + 1 + 2 = x    h) 
  
2x − 7 = −6   l)   lnx ! ln5 = ln10  

RADICAL: 
  
x =

5 + 13

2
      ABS. VALUE: no solution  LOG:   x = 50  

17. Rearranging Formulas: Solve the formula for the specified variable.  

a) V:  PV = nRT  
 
! V =

nRT

P
  e) x:   ax2 = ! bx ! c

  
! x =

" b ± b2 " 4ac

2a
 

b) c:   e = mc2

  
! c = ±

e

m
 or  ±

em

m
 f) x:   x

2

3 = y   ! x = y
3

2  

c) k: 
  

ab

k
= 1 ! k = ab    g) 

  
m

1
: 

  
F =

Gm
1
m

2

r 2

  

! m
1

=
Fr 2

Gm
2

 

d) x:  ax + b = cx
 
! V =

b

c " a
  h) t :  A = Per t

  

! t =
1

r
"ln

A

P

#

$
%

&

'
(  or  ln

A

P
r  
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18. Graphing Relations and Functions  

a) 
  

x

2
+

y

3
= 1     e)   y = x + 2 ! 1 

  

b) 
  
y + 1( ) = !

2

3
x ! 4( )     f)   y = 2x +1 

  
c)   y = ! x 2 + 2x ! 3     g) 

  
y ! 2 = log

3
x  

  

d) 
  
! 2 y ! 1( )2

= x + 1    h) 

  

y =
x 2 ! 1

x ! 1( ) x + 2( ) x ! 3( )
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