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Study Guide Problem & Solution New Example 

16 State whether the function has a maximum or minimum value and 
find it f(x) = x2 + 10x – 3. 
Since the first term is Positive (x2), it faces Up.  That 
means it has a MINIMUM.  The min is the y-value of the 
vertex. 

      

€ 

x =
−b

2a
=
−10
2(1)

=
−10
2

= −5   Plug it in to find the min @ y!

f(−5) = (−5)2 +10(−5)− 3 = 25− 50− 3 = −25− 3 = −28
The minimum is at y =  - 28!

 

 

State whether the function has a maximum or minimum 
value and find it.  f(x) = -x2 + 6x – 2   

17 Find the roots of the equation 14x – 60= -2x2 by factoring. 
add -2x2 to both sides to get the equation in standard 
form. 

  

€ 

2x 2 +14x − 60 = 0 
Divide out the two (because x2 should be alone), then use 
X-factor! 

            

€ 

x 2 + 7x − 30 = 0      
 

           

      

€ 

(x − 3)(x +10) = 0
x − 3 = 0    or    x +10 = 0
x = 3   or    x = −10

 

x = {-10, 3} 

 

Find the roots of the equation -15x + 90 = -5x2. 

18 Write a quadratic function in standard form with zeros 3 and -2. 
If the zeros are 3 & -2, then that means the factors are  
(x-3) & (x – (-2)).  So, set up the equation and multiply. 
      

     

      

€ 

f(x ) = (x − 3)(x + 2)
f(x ) = x 2 + 2x − 3x − 6
f(x) = x 2 −x −6

 

 

Write the quadratic function in standard form with zeros 
5 and -7. 

19 Given the equation y = xn where x > 1 and 0 < n < 1, which 
statement is valid for the real values of y? 
A.  y < 0    B.  y < x     C.  y > x      D.  y = 0 
Plug in examples and try to eliminate your options. 

 

      

€ 

Try x = 2 &  n = 0.5.
   y = xn = 2(0.5)
   y = 1  

  

€ 

so the answer IS NOT A,  since y > 0!
The answer IS NOT C, because y <  x!
The answer IS NOT D, because y ≠  0!

 

  

€ 

    The answer MUST BE B.  y <  x.  

 

Given the equation ax = by where x > 0, a < -1, b > 1, 
which statement is valid for the real values of y? 
A.  y > 0     B.  y < 0      C.  y > x     D.  y = 0 

20 Solve the equation x2 – 6x – 22 = 41. 
 

      

€ 

x 2 − 6x − 22 = 41  Subtract 41 from both sides

x 2 − 6x − 63 = 0   Use Quadratic Formula!!!

x =
−b ± b2 − 4ac

2a
=
−(−6)± (−6)2 − 4(1)(−63)

2(1)
=
6± 36+ 252

2

x =
6± 288

2
=
6± 144 2

2
=
6±12 2

2
=
6
2

±
12 2
2

= 3± 6 2

 

    

€ 

The solution is x = 3 ±  6 2 ! 

 

Solve the equation x2 – 8x – 56 = 32. 

-30

7

10-3

 x  +2

 x     x
2

+2x

-3 -3x   -6
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21 If x is a real number, which best describes the values of x for which 
the inequality x2 > 0 is true? 
A.  all x < 0    B.  all x < 0     C.  all values of x    D. none  
Since x2 will ALWAYS equal a positive number, except when 
x = 0.  The only way thatx2 > 0 is if x ≠ 0.  However, that is 
not one of our options, so I have to choose D.  None. 

 

If x is a real number, which best describe the values of x 

for which the inequality 
  

€ 

1
x 2

> 0 is true? 

A.  x < 0        C.  all values of x      
B.  x > 0        D.  all values of x, except when x = 0. 

22 Express 

€ 

5 −117 in terms of i. 
Test numbers to see if 117 has a perfect square factor. 
Since (9)(13)=117, I can simplify the radical: 

              

€ 

5 −117 = 5 −1 9 13 = (5)(3)i 13 = 15i 13  

 
Express 

€ 

2 −176 in terms of i. 

23 Find the complex conjugate of 7 – 2i 
To create a complex conjugate, change the sign for the 
imaginary number.          7+2i 

 

Find the complex conjugate of 3 + 4i. 

24 Graph the complex number 3 + 6i. 

 

 

Graph the complex number 2 – 5i. 

25 Subtract.  Write the result in the form a + bi. 
(8 – 4i) – (2 + 3i) 
8 - 4i - 2 - 3i =    6 - 7i 

 

Subtract.  Write the result in the form a + bi. 
(2 + 7i) – (3 – 6i) 

26 Multiply 4i(6 – 9i).  Write the result in the form a + bi. 
Distribute:   24i - 36i2 =24i – 36(-1) =24i + 36 = 36 + 24i   

Multiply 5i(9-3i).  Write the result in the form a + bi. 

27 
Simplify 

  

€ 

−5+ 9i
3− 3i

   Multiply the bottom’s complex conjugate  

      

€ 

−5+ 9i
3− 3i

 

 
 

 

 
 
3+ 3i
3+ 3i

 

 
 

 

 
 =

−15−15i+ 27i+ 27i2

9+ 9i− 9i− 9i2
=
−15+12i+ 27(−1)

9− 9(−1)

                        =
−15+12i− 27

9+ 9
=
−42+12i
18

=
−42
18

+
12i
18

= −
7
3

+
2
3
i

 

 
Simplify 

  

€ 

3− 6i
8+ 8i

 

28 A toy rocket is launched from the ground level with an initial vertical 
velocity 32 ft/s.  The position of the rocket can be tracked using the 
following equation f(t) = -16t2 + 32t, where t is the time in seconds.  
After how many seconds will the rocket hit the ground? 
Find the zeros of the function: f(t) = -16t2 + 32t 

      

€ 

0 = −16t 2 + 32t   Divide by - 16

0 = t 2 − 2t          Factor out the t
0 = t(t − 2)       Split up the equations &  solve
0 = t    or    0 = t − 2
                   2 = t
The rocket will hit the ground at t = 2 seconds.

  

 

A toy rocket is launched from the ground level with an 
initial vertical velocity of 48 ft/s.  The position of the 
rocket can be tracked using the following equation  
f(t) = -16t2 + 48t, where t is the time in seconds.  After 
how many seconds will the rocket hit the ground? 
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29 Factor x3 + 3x2 – 16x – 48 completely. 

A.  (x + 3)(x2 + 16)          C.  (x + 3)(x + 4)(x – 4)  
B.  (x – 3)(x2 + 16)          D.  (x – 3)(x + 4)(x – 4)  
The easiest method is to multiply each answer choice and 
see which one works.  Remember, though—the question 
asks for the COMPLETE factorization.  More than one 
answer could multiply to make x3 + 3x2 – 16x – 48 .  The 
correct answer is the one that has the MOST factors. 
(You could also use synthetic division to narrow your 
choices, if you like that method better) 
          I tested each answer choice.  C is the correct answer. 
C. 

 

      

€ 

(x + 3)(x + 4)(x − 4)

(x + 3)(x 2 −16)

x 3 + 3x 2 −16x − 48  

  

The factors given for C multiply to the original equation. 

 

Factor x3 + 5x2 – 49x – 245 completely. 
A.  (x + 5)(x2 + 49)          C.  (x + 5)(x + 7)(x – 7)  
B.  (x + 5)(x2 – 49)          D.  (x – 5)(x + 7)(x – 7)  

30 Divide. 
(x2 – 4x + 7) ÷ (x + 3) 
Use either synthetic or long division.  Both methods are 
shown below.  Use whichever one you prefer. 
     LONG division: 

      

€ 

x + 3 x 2 − 4x + 7

x -7 +
28

x + 3

)    x(x) gives us x 2

     - (x 2 + 3x )  ↓     multiply x(x + 3),  then subtract down. 

              − 7x + 7    (-7)(x) gives us -7x
           -(-7x - 21)    multiply (-7)(x + 3),  then subtract.

                        28   This is the remainder :   put it over x +3

 

Solution:  
  

€ 

x -7 +
28

x + 3
 

 
     SYNTHETIC division: 
(x+3) is a LIAR, so we put -3 in the box. 
          The coefficients are 1x2-4x+7 
 

-3 1 -4 7 

 

€ 

↓ -3 21 

 1 -7 28 

 x # R 

          Solution:  
  

€ 

x -7 +
28

x + 3
 

 

Divide. 
(x2 + 2x – 6) ÷ (x – 4) 

 
 

 x     +4

 x     x
2

   +4x

-4 -4x     -16

 

 x     +3

 x
2

     x
3

   +3x
2

-16 -16x     -48

 


