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Section 6.7 Solve using the factoring method. Place the equation in standard form before factoring. Check your answers.

1) 3x2 = 75

                        

We have 3x2 = 75


or

3x2 -75=0

Taking 3 as common factor we have

3(x2 – 15)=0

or

x2 -15=0

or 

(x-√15)(x+√15)=0

x=√15 and x =-√15 answer

2) 4x2 + 3x = 4x 
 

We have 4x2 + 3x = 4x

Or we can write it as

Or 4x2 + 3x-4x =0

or 4x2 -x = 0

Taking x as common factor we have

X(4x-1)=0

We have 

X=0

Or

X=1/4 answer

3) 9x2 + 4x + 1 = 10x 
 

We have 9x2 + 4x + 1 = 10x

We can write it as

Or 9x2 + 4x-10x + 1 = 0

or 9x2 - 6x + 1 = 0
Now we have to make factors of this equation we have to first learn method for making factors of quadratic equation
We have to divide 6  (Coefficient of x )into two parts such that when we add  we should have -6 and when we would multiply them we should have 9 ( 9*1 )

The two such parts of -6 are -3 and -3
When we add them we have -3
When we multiply them we have 9

So rewriting the given equation we have

9x2 - 6x + 1 = 0
9x2 - 3x -3x + 1 = 0
3x(3x-1)-(3x-1)=0

or (3x-1)(3x-1)=0

so these are the factors and the solution of x is 1/3 
4) 1 + x2/4 = 2x + 1

 

We have 1 + x2/4 = 2x + 1
It can be re written as

4+x2 =4(2x+1)

or

4+x2 =8x+4

or x2 -8x=0  (the factor 4 cancels out)

Taking the factor x as common we have

X(x-8)=0

Or x=0 or x=8 is the solution
5) (x2 + 5x)/3 = –2 

 

We have (x2 + 5x)/3 = –2 

We can rewite it as

(x2 + 5x) = –2*3 


or

x2 + 5x +6=0
Again we have to make the factors of the quadratic taking the same process which we did in the earlier problem
We have to divide 5  (Coefficient of x )into two parts such that when we add  we should have 5 and when we would multiply them we should have 6 ( 6*1 )

The two such parts of 5 are 3 and 2

When we add them we have 5

When we multiply them we have 6

Rewriting the given expression we have

x2 + 5x +6=0
x2 + 3x+2x +6=0
x(x+3)+2(x+3)=0

(x+2)(x+3)=0

so these are the factors and the solutions are -2 and -3
6) Suppose the number of teams competing in a sports league is x. In this league each team plays each other team twice. The total number G of games to be played is given by the equation G = x2 – x.  

A men's basketball league has a total of 16 teams. How many games will be played during the season? 

We are given that if number of teams are x then number of  games 

G = x2 – x

Now we have number of teams =x = 16 so putting this value in the above expression will give us number of games 

G = 162 -16

= 16(16-1)

=16*15

=240 Games
7) The technology and communication office of a local company has set up a new telephone system so that each employee has a separate telephone and extension number. They are studying the possible number of telephone calls that can be made from people in the office to other people in the office. They have discovered that the total number of possible telephone calls T is described by the equation T = 0.5(x2 – x), where x is the number of people in the office. 

If the company hires 10 new employees next year, how many possible telephone calls can be made between the 85 people that will be employed next year?

We are given that number of telephone calls between x people is given by

T = 0.5(x2 – x),

Now the number of people are 85

So putting 85 we have have 

T = 0.5(852 – 85),

T = 85*0.5(85 – 1),  Taking 85 as common factor

T= 42.5*84

T=3570 Calls

Section 9.1 Solve using the designated method; express any complex numbers using i notation.
8) Use the square root property:    x2 + 25 = 0

 

We have x2 + 25 = 0
Or x2 =-25

Or x2 =i*i*25       writing -1 as i*i

X2  = (5i)2 
So x= 5i or -5i answer

9) Use the square root property:    (7x + 2) 2 = 3

 

We have (7x + 2) 2 = 3

Rewriting 3 as (√3)2      We have written it as like this because we have to use square property.

(7x + 2) 2    = (√3)2      

or Taking positive sign first we have

7x+2=√3

or 7x=√3-2

or x= (√3-2)/7 answer 1

Taking negative sign for square root we have

7x+2=-√3

or 7x=-√3-2

or x= (-√3-2)/7 answer 2

10) Use the square root property:     (x/3 + 4)2 = 27

 

We have (x/3 + 4)2 = 27


We have (x/3 + 4)2 = 27
Rewriting 27 as (√27)2      We have written it as like this because we have to use square property.

 (x/3 + 4)2 = (√27)2
or Taking positive sign first we have

(x/3 + 4) = (√27)

(x/3  = (√27)-4

or x=3(√27)-4) answer 1

Taking negative sign for square root we have

(x/3 + 4) = (-√27)

(x/3  = (-√27)-4

or x=3(-√27)-4) answer 2

11) Complete the square:     x2 – 6x = 13 

 

We have x2 – 6x = 13

To complete the square we have to follow this method

Take note of the term containing x, its 6

We have to add the term on both sides (3)2  from this expression to complete the square (General rule is to add on both sides the square of the half of term containing x,which is  6 in this case hence we added =(3)2  =9 

x2 – 6x +9= 13+9

or (x-3)2 = 22
12) Complete the square:      3y2 – 4y = 4


 

We have to make the coefficient of y unity by dividing whole expression by 3
3y2 – 4y = 4


so the given equation changes to

y2 -4/3y =1

Adding square of the half of coefficient of y  =4/9
y2 -4/3y+4/9 =1+4/9

(y-2/3)2 =13/9
13) Complete the square:     2x2 + 12x – 7 = –2

 

We have 2x2 +12x -7+2=0

Or 2x2 +12x -5=0
Or x2 +6x -5/2=0

Adding the square of the half of 6 to both sides we have

X2 +6x+9 =5/2+9

(X+3)2 =11.5

14) The time a basketball player spends in the air when shooting a basket is called "the hang time". The vertical leap L measured in feet is related to the hang time t measured in seconds by the  equation L = 4t2.            

A typical athlete has a vertical leap of 1 1/2 to 2 feet; the best male jumpers attain heights of 3 1/2 to 4 feet.  What is the hang time of an athlete who has a vertical leap of 3.9 feet?   

We are given Vertical leap = 3.9 feet

L = 4t2.          

Or 4t2 =3.9

T2=3.9/4

Or t=.987 seconds  
Section 9.2 Simplify all answers. Use i notation for nonreal complex numbers.
15) Solve by the quadratic formula:     9x2 – 12x – 1 = 0

 

Quadratic Formula states that the solution of quadratic equation of the form

ax2 +bx +c=0

x=  
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Where

D= b2 -4ac

Comparing the given equation.  9x2 – 12x – 1 = 0


 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=9

b=-12

c=-1

Calculate D= b2 -4ac

                   =(-12)2-4*9*(-1)

                    =144 +36
                     =180
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x=1.41   Taking Positive sign

x=-.07   Taking Negative Sign

16) Solve by the quadratic formula:   4x2 – 10 = 1

 

We have 4x2 – 10 = 1

Or 4x2 – 11 =0
Quadratic Formula states that the solution of quadratic equation of the form

ax2 +bx +c=0

x=  
[image: image7.wmf]a

D

b

2

±

-


Where

D= b2 -4ac

Comparing the given equation.  4x2 – 11 =0

 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=4
b=0
c=-11
Calculate D= b2 -4ac

                   =(0)2-4*4*(-11)

                    =176
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x=1.65 Taking Positive sign

x=-1.65   

Taking Negative Sign

17) Solve by the quadratic formula:    x(x + 3) = (– 4x – 11)/4           


We have x(x + 3) = (– 4x – 11)/4           
This equation can be simplified to

4x(x+3)=-4x-11

or 4x2 +12x +4x +11=0

or  4x2 +16x+11=0
Comparing the given equation.  4x2 +16x+11=0
 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=4
b=16
c=11
Calculate D= b2 -4ac

                   =(16)2-4*4*(11)

                    =256-176=80
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x=0.8825 Taking Positive sign

x=-3.1175   

Taking Negative Sign

18)  Solve by the quadratic formula:    1/(x + 2) + 1/x = 1/3                       

This given equation simplifies to x2-4x -6=0
Quadratic Formula states that the solution of quadratic equation of the form

ax2 +bx +c=0

x=  
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Where

D= b2 -4ac

Comparing the given equation.  x2 – 4x -6 = 0


 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=1
b=-4
c=-6
Calculate D= b2 -4ac

                   =(-4)2-4*1*(-6)

                    =16 +24
                     =40
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x= (4+6.32)/2
Taking Positive sign =5.16
x=(4-6.32)/2 =-1.16   Taking Negative Sign

19) Solve by the quadratic formula:    x2 – 6x + 25 = 0

 

Quadratic Formula states that the solution of quadratic equation of the form

ax2 +bx +c=0

x=  
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Where

D= b2 -4ac

Comparing the given equation.  x2 – 6x +25 = 0


 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=1
b=-6
c=25
Calculate D= b2 -4ac

                   =(-6)2-4*25*(1)

                    =36 -100
                     =-64
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x= 3+8i
Taking Positive sign

x=3-8i   Taking Negative Sign

20) Use the discriminant to find what type of solutions (two rational, two irrational, one rational,  or two nonreal complex) the equation has. Do not solve the equation.

    4x2 – 12x + 9 = 0

 

Quadratic Formula states that the solution of quadratic equation of the form

ax2 +bx +c=0

x=  
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Where

D= b2 -4ac

Comparing the given equation.  4x2 – 12x +9 = 0


 With standard equation                      ax2  +    bx   +  c      =  0

We have  

a=4
b=-12

c=9
Calculate D= b2 -4ac

                   =(-12)2-4*9*(4)

                    =144 -144
                     =0
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Since D=0 the given quadratic equation has two equal real solutions
Write a quadratic equation having the given solutions.
21)  – 3/2, 2/5


If A and B are the solutions of any quadratic equations then the quadratic equation can be written ad

X2 – (A+B)X+AB=0

What this really means is that we have to find the sum of solutions and the product of the solutions and Put those in this equation to get the solution

So taking the first question we have

Solutions -3/2 and 2/5     -1.5 , 0.4 in decimal places

Sum A+B=-1.5+0.4=-1.1

Product AB=-1.5*0.4=-0.6

Putting these values in the expression we have

X2 – (A+B)X+AB=0

X2 – (-1.1)X-0.6=0

X2 +1.1X-0.6=0

Hence it is the required quadratic equation

Another method for finding the quadratic equations is to solve

(x+3/2)(x-2/5)

Now just multiply to get the same result as above this method is simpler as compare to above
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