DIY: Solving Quadratic Equations

To review the methods of solving quadratic equations, click on the following links to
watch the following YouTube videos. The videos go over various methods of solving
quadratic equations including factoring, square root property, completing the
square and quadratic formula. They are followed by several practice problems for
you to try, covering all the basic concepts covered in the video, with answers and
detailed solutions. Some additional resources are included for more practice at the

end.
1. https://www.youtube.com/watch?v=8QHpFfnqg]Jg Introduction to quadratic equations.

2. Solving Quadratic Equations by Factoring
a. https://www.youtube.com/watch?v=SDe-11GeSOU Guess and Check method
b. https://www.youtube.com/watch?v=HvBi]9W00Z4 Factoring by grouping. (The
presenter says he is factoring “trinomials”, but he is only using quadratic expressions. A
trinomial can be any 3-term polynomial expression, though if it is not of a quadratic form,
the method taught here cannot be used.)

3. https://www.youtube.com/watch?v=Fj-BP7uaWrl Solving quadratic equations by the square root
property.

4. Solving Quadratic Equations by Completing the square
a. https://www.youtube.com/watch?v=sv0L9]pkCv0 Using the method with leading
coefficient =1
b. https://www.youtube.com/watch?v=_dlbtdsT198 Using the method with leading
coefficient # 1

5. Solving Quadratic Equations by Quadratic Formula for equations with:
a. https://www.youtube.com/watch?v=]SwjmTFMDwg two rational roots
b. https://www.youtube.com/watch?v=H5AM1bzgCQw two irrational, real roots
c. https://www.youtube.com/watch?v=rzi]BuMI5Ts two complex roots

6. https://www.youtube.com/watch?v=px4MUZVi4Qw Predicting the type of solutions using the
discriminant

7. Application of quadratic equations
a. https://www.youtube.com/watch?v=IGGnn90a4QY
b. https://www.youtube.com/watch?v=-q0y2YBIX-U
c. https://www.youtube.com/watch?v=RdfWo0ae530
d. https://www.youtube.com/watch?v=TzRQSD3iQA4
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Practice problems: The following problems use the techniques demonstrated in the above video. The
answers are given after the problems. Then detailed solutions, if you need them, are provided after the
answer section. For further assistance and help please contact Math Assistance Area.

1. State if the following equations are quadratic equations or not and why?

a) 2x+3y=5 b)8x%2 +22—-5x =10 ¢)10x*2—15x2=10 d)7x*+4x=0
2. Solve the following quadratic equations using factoring:

a)x?+7x+15=5 b)x?2—-2x—-15=0 c) 8x2+40x—8x+32=0 d)9x2—-16=0
3. Solve by using guess and check method for factoring:

a) 14x?> —4x —15=-5 b) 110x2+23x—3=0

c) —x2—-27x—96=x d)2x2+19x+35=10

4. Solve the following quadratic equations using square-root property
a)x?+2x—9= 2x b)4x?—-31=1 €)3x2+427=-13x2+9 d)x>+30=5

5. Solve the following quadratic equations using completing the square
a)x2+8x—9=0 b)x2+3x+5=100 ) 2x2+5x—12=0 d)3x2—-x+3=0

6. Solve the following quadratic equations using quadratic formula
a)x2+9x+20=0 b)16x2+24x+29=0 ) 12x2+6x—1=0 d)144x2+72x+4=0

e) 20x2+24x—1=7x>-3 ) —x>+2x+11=0 g) —16x% +40x —25=0

7. Use the discriminant to predict the number and types of solutions of the following quadratic equations
a) 2x2+8x+8=0 b)3x2+5x+1=0
c) 7x*—28=0 d)9x?*+11x+8=0

8. A picture has dimensions of 12in by 30in. Joe wants to frame the picture with a border such that the
total covered area is 648 sq. in. How wide is the border?

9. Find the legs and hypotenuse of a right triangle if one of the legs is 14 inches less than the longer leg
and the hypotenuse is 2 inches longer than the longer leg. (Hint: use the Pythagorean Theorem. If the
lengths of the legs of a right triangle are a and b and the length of the hypotenuse is c, then the relation
between these lengths is always a? + b? = ¢2))

10. The height of a projectile is given by h = —16t% + vyt + hy where v, is the initial velocity and h,
is the initial height of the projectile.

a.Calculate the time it takes the projectile to reach a height of 60ft when it is projected with a velocity
of 120ft/sec from a height of 10ft above the ground.

b.At what time does the projectile touch the ground?
(Note: Round your answer(s) to the nearest hundredth.)
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Answers:

1.
a) No b) Yes c) No d) Yes
2.
a) {-2,-5} b) {-3,5} c) {-2} d) -3
3.
1 3

a) {~ 2,1} b) {57— 1) ) {7244} d) {~3,-7)
4.
a) {3,-3} b) {2V2, - 2v/2} 9 {3—“21' -3—“21'} d) {5i ,—5i }

4 ' 4

5.

1,-9 -3+V/389 —3-/389 43 ivV35 1-iV35
a) { } b) { . ) . } C) { 4, 2} d) {1+16 3 , 1 l6 3
6.
a) {‘4‘,'5} -3 x2 ivs -3 i\/21 -3 i\/s

b) (22 ) 0 (2 Q) (22

124 5
) (F2iue f) {1+2V3) g{3)
7.
a) One Real b) Tworeal, irrational c¢) Two real, rational d) Two Complex

Solution Solutions solutions Solutions

8. The width of the picture frame is 3 in.
9. The lengths of the legs are 10 and 24 in. and the hypotenuse is 26 in.

10.
a) t=7.06 sec and t=0.44 sec b) t=7.58 sec
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Additional Resources

Click on the links below to download worksheets under “Basics” for more
practice:

1. Completing the square
2. Solving quadratic equations
e by taking square roots

e by factoring
e with the quadratic formula

e by completing the square

Alternatively;

1. Go To http://www.kutasoftware.com/free.html
2. Under “Quadratic Functions” click on:
3. Completing the square
4. Solving quadratic equations
e by taking square roots
e by factoring
e  with the quadratic formula
e by completing the square

You can print out the worksheets and work on them. The solutions are
provided at the end of the worksheets

3. For help please contact the Math Assistance Area.

MATH ASSISTANCE AREA

LEARNING COMMONS: ONE-STOP ACADEMIC SUPPORT CENTER

Stop by or call (630) 942-3339



https://cdn.kutasoftware.com/Worksheets/Alg1/Complete%20the%20Square.pdf
https://cdn.kutasoftware.com/Worksheets/Alg1/Solving%20Quadratic%20Roots.pdf
https://cdn.kutasoftware.com/Worksheets/Alg1/Solving%20Quadratic%20Factoring.pdf
https://cdn.kutasoftware.com/Worksheets/Alg1/Quadratic%20Formula.pdf
https://cdn.kutasoftware.com/Worksheets/Alg1/Solving%20Completing%20Square.pdf
http://www.kutasoftware.com/free.html
https://cod.edu/academics/learning_commons/mathematics_assistance/index.aspx

