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Algebra 2:  1st Semester Benchmark Exam 
Example Sheet 1 

 
Study Guide Problem & Solution  New Example 

1 Add. 

€ 

8 3 + 48  
You need to make them like terms.  So, simplify the second 
square root to match the first.  Then, add. 

€ 

8 3 + 48 = 8 3 + 16 3

= 8 3 + 4 3

= 12 3

 

 

Add. 

€ 

28 + 2 7  

2 Graph f(x) = ‐x2 + 6x – 4  
Determine 3 things:  up or down?  Vertex? Y-intercept? 
Then, graph what you find. 
-x2 means it points down. 

Vertex:   

    

€ 

x =
−b

2a
=

−6
2(−1)

=
−6
−2

x = 3

 

    

€ 

y = −(3)2 + 6(3)− 4
y = −9+18− 4
y = 5

        

                       Vertex:   (3, 5) 
Y-intercept:    y = ‐(0) 2 + 6(0) – 4  
                                   (0, -4) 

 

Graph f(x) = x2 + 8x – 10  

3 Add.  Write your answer in 
standard form.   
(3h7 + h4) + (‐h7 + 2h4 – 6) 

Combine like terms. Highest 
Exponent goes first. 
3h7 ‐h7+ h4 + 2h4 – 6 
2h7 + 3h4 – 6 

 

Add.  Write your answer in standard form. 
(5g5 + 3g2 – 2) + (g5 + 6g2 + 1) 

4 Find the product  
(7x – 2)(x4 +2x2 + 1) 

Use the box method. 

 x4 +2x2 +1 

7x 7x5 +14x3 +7x 

-2 -2x4 -4x2 -2 

Add ‘em in order of exponents. 
7x5-2x4+14x3-4x2+7x-2 

 

Find the product 
(3x + 6)(2x3 – 5x2 + 4) 

5 Solve the equation x2 = 5 + 4x 
Write as a quadratic and use factoring  
(or quadratic formula, or completing the square) 

  

€ 

x 2 = 5+ 4x
x 2 − 4x = 5
x 2 − 4x − 5 = 0

       X-Factor!!!           

 

 

    

€ 

(x +1)(x − 5) = 0
x +1 = 0  or  x − 5 = 0
x = −1  or  x = 5
x = −1, 5{ }

 

 

Solve the equation x2 = -10 + 7x 
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6 Graph the system of equations. 

  

€ 

−2x + 7y = 14
−5x − 2y = 15

 
 
 

 

Use the intercepts:  where does x=0, where does y = 0? 
Line a:                                          Line b:   
0 + 7y = 14     y = 2    (0, 2)             0 – 2y = 15     y = -7.5   (0, -7.5) 
-2x + 0 = 14    x = -7  (-7, 0)           -5x – 0 = 15     x = -3      (-3, 0) 
 Graph the points and connect each line. 

 
 

 

Graph the system of equations. 

  

€ 

3x −10y = 30
−2x +11y = 11

 
 
 

 

7 Find the product  
3ab3(-5a2b +a4b3). 

Distribute. 
3ab3(-5a2b +a4b3) =-15a3b4 + 3a5b6  

Find the product.     5m3n2(6mn4 – m2n5)  

8 Graph the solution to the following inequality  
|3 + 2x| < 13  
Split it into 2 inequalities:  +13 and -13 (for neg-flip sign) 

  

€ 

3+ 2x < 13
2x < 10
x < 5

      or    

  

€ 

3+ 2x > −13
2x > −16
x > −8

       {x| -8<x<5} 

Draw the number line:  
 

 

Graph the solution to the following inequality.

  

€ 

6− 3x > 12  

9 
Graph the inequality 

  

€ 

y <
1
2
x + 5. 

It is in slope-intercept form, so m = 

€ 

1
2

  and b = 

€ 

5  or (0,5)   

The line should be dotted, because the inequality is not 
“or equal to.”   
 

If I test (0,0), I can see  
which way to shade: 
0 <(0.5)(0) + 5 
0<0+5 TRUE! 
Shade toward (0,0) 
 

 

Graph the inequality  

  

€ 

y > −
1
3
x + 2 

10 
Solve the system 

  

€ 

4x + y = 8
y = 2x + 2

 
 
 

 

Since one equation has already been solved for y, use 
substitution. 

  

€ 

4x + y = 8
4x + 2x + 2 = 8
6x + 2 = 8
6x = 6
x = 1

    plug x into the other equation.  

    

€ 

y = 2x + 2
y = 2(1)+ 2
y = 4

 

Solution:  (1, 4) 

 
Solve the system 

  

€ 

x − 3y = −3
x = 4 y − 5

 
 
 

 

0-8 5



Algebra 2 Example Sheet 1, Page 3 

 

11 
Solve the system

  

€ 

2x − 4 y = 8
−2x − y = −18

 
 
 

 

All of the terms line up neatly, so use elimination.  There 
is no need to multiply, because the x terms already cancel. 

    

€ 

2x − 4 y = 8
−2x − y = −18

      − 5y = −10 
           y  =  2

     Now plug it in to find x.  

    

€ 

2x − 4 y = 8
2x − 4(2) = 8
2x − 8 = 8
2x = 16
x = 8

 

Solution:  (8, 2) 

 
Solve the system 

  

€ 

5x − 3y = −1
x + 3y = 7

 
 
 

 

12 
Determine the number of solutions for the system

  

€ 

4x + 3y = 15
12y −16x = −60

 
 
 

 

Solve the system.   
If there is an answer (x = 2), then it has ONE SOLUTION.  
If it always works (ex: 5 = 5), there are INFINITELY MANY.  
If it never works (ex: 4 = 7), there are NO SOLUTIONS. 
 

      

€ 

4x + 3y = 15                  First,  I have to put each 
12y −16x = −60           problem in matching order.

(3y + 4x = 15)(4)        Then, I have to multiply the
12y −16x = −60            top equation by 4 to cancel x.

12y +16x = 60               Then,  I have to multiply the
12y −16x = −60            top equation by 4 to cancel x.

24 y =  0                       Now, ELIMINATE and simplify!
y =  0

 

There is an answer, so:  ONE SOLUTION. 

 

Determine the number of solutions for the system

  

€ 

7x + 4 y = 12
−20y − 35x = 60

 
 
 

 

 

13 

Solve the system of equations

  

€ 

2x + 4 y + z = 10
x − 5y + 2z = 25
−x + y + z = −5

 

 
 

 
 

 

A. (-5, -2, -8)    B.  (5, -2, 8)    C.  (6, 4, 20)      D.  (7, -2, 4) 
Plug in each point, and check if it is the answer. 

    

€ 

A.  2(−5)+ 4(−2)+ 8 = 10
              −10− 8+ 8 = 10
                        −10 = 10  
               Nope.  Next!
B.  2(5) + 4(-2) - 8 =10
                 10− 8− 8 = 10
                         − 6 = 10  
               Nope.  Next!
C.  2(6) + 4(4) + 20 =10
               12+16+ 20 = 10
                           48 = 10 
                Nope.  Next!

     

    

€ 

D.  2(7) + 4(−2) + 4 =10
                  14 − 8+ 4 = 10
                        6+ 4 = 10  
       Yes!   Check the others...
         7− 5(−2)+ 2(4) = 25
                   7+10+ 8 = 25
                        17+ 8 = 25   
       Yes!   Check the last one...
         - (7) + (-2) + (4) = -5
                         − 7+ 2 = −5   
       Yes!   It works!

 

Solution:  D.  (7, -2, 4) 

 Solve the system of equations

  

€ 

x + y + z = 1
x − y − z = 5
x − y + z = 9

 

 
 

 
 

 

A. (3, -2, 0)      B. (3, -4, 2)     C. (6, 4, 1)     D. (-6, -2, 7) 
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14 The parent function f(x) = x2 is reflected over the x-axis, horizontally 

stretched by a factor of 4, and translated down 3 units to create g.  
Use the description to write the quadratic function in vertex form.  

Use the picture equation as a guide:  

 
Reflected over x puts a negative out front 

Horizontally stretched by 4—LIAR! compressed by ¼ 
Subtract 3 on the outside 

    

€ 

g(x ) = −
1
4
x

 

 
 

 

 
 

2

− 3 

 

The parent function f(x) = x2 is vertically stretched by a 
factor of 3, and translated left 6 units to create g.  Use 
the description to write the quadratic function in vertex 
form. 

15 Graph y > x2 + 2x – 8.  
Determine the traits of the quadratic. 
       It’s positive, so it faces UP! 

   

      

€ 

Find the Vertex :

x =
−b

2a
=
−2
2(1)

=
−2
2

= −1   Plug it in for y!

y = (−1)2 + 2(−1)− 8 = 1− 2− 8 = −9
Vertex is (-1, - 9)

 

      

€ 

Find the Zeros :

x =
−b ± b2 − 4ac

2a
=
−2± 22 − 4(1)(−8)

2(1)
=
−2± 4 + 32

2

x =
−2± 36

2
=
−2± 6
2

=
4
2

  or  
−8
2

Zeros :  (2,  0) and (-4,  0)

 

Graph it!  Then plug in (0,0) to see if it’s included.   
      0 > 02 +2(0) -8 
       0 > -8   
YES! Shade TOWARDS (0,0) 

 
 

 

Graph y < x2 – 3x + 2.  
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