




SOMATH · ALGEBRA II  · CLASS 11

Image 1 practice: What factoring polynomials means

Q1. Factor completely over the integers: .

Q2. Factor completely over the integers: .

Q3. Does  equal ? Expand and, if needed, correct the constant
term.

Q4. Factor completely over the integers: .

Q5. Factor completely over the integers: .

5x + 35

x
2 + 11x + 28

(x + 2)(x + 7) x2 + 9x + 12

3x2 − 27

2x3 + 14x2 + 24x
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Image 2 practice: Greatest common factor

Q6. Factor completely over the integers: .

Q7. Factor completely over the integers: .

Q8. Factor completely over the integers: .

Q9. Factor completely over the integers: .

Q10. Factor completely over the integers: .

14x + 42

20x3 − 30x2

18x2y + 24xy2

−12x3 + 20x2 − 8x

15x4y2 − 25x3y3 + 10x2y4
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Image 3 practice: Factoring trinomials

Q11. Factor completely over the integers: .

Q12. Factor completely over the integers: .

Q13. Factor completely over the integers: .

Q14. Factor completely over the integers: .

Q15. Factor completely over the integers: .

x2 + 9x + 18

x
2 − 11x + 24

x2 + 2x − 35

2x2 + 9x + 10

6x2 − x − 12
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Image 4 practice: Difference of squares

Q16. Factor completely over the integers: .

Q17. Factor completely over the integers: .

Q18. Factor completely over the integers: .

Q19. Factor completely over the integers: .

Q20. Factor completely over the integers: .

x2 − 49

16x2 − 81

25x2 − 36y2

3x2 − 147

x4 − 256
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Image 5 practice: Perfect-square trinomials

Q21. Factor completely over the integers: .

Q22. Factor completely over the integers: .

Q23. Factor completely over the integers: .

Q24. Factor completely over the integers: .

Q25. Find both values of  for which  is a perfect-square trinomial, and
factor each version.

x2 + 14x + 49

x
2 − 16x + 64

9x2 + 24x + 16

12x2 − 60x + 75

k 16x2 + kx + 81
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Image 6 practice: Factoring by grouping

Q26. Factor completely over the integers: .

Q27. Factor completely over the integers: .

Q28. Factor completely over the integers: .

Q29. Factor completely over the integers: .

Q30. Factor completely over the integers: .

x3 + 5x2 + 3x + 15

2x3 + 8x2 + 5x + 20

x3 − 4x2 − 9x + 36

3x3 − 6x2 − 12x + 24

2x3 + 3x2 − 8x − 12



Graph clarification: a real zero is where the graph meets the x-axis. It can cross or touch and turn. Nonreal zeros
are not x-intercepts on a real coordinate graph.
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Image 7 practice: Finding zeros from factors

Q31. Find all zeros of .

Q32. Find all zeros of .

Q33. Find all zeros of .

Q34. Find all zeros of .

Q35. For , list the zeros with multiplicities, the x-intercepts, and
whether the graph crosses or touches at each.

f(x) = x2 − 10x + 21

f(x) = 2x2 − 7x + 3

f(x) = x3 − 16x

f(x) = x3 − 3x2 − 4x + 12

f(x) = (x + 5)2(x − 2)
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Image 8 practice: The Remainder Theorem

Q36. Find the remainder when  is divided by .

Q37. Find the remainder when  is divided by .

Q38. Find the remainder when  is divided by .

Q39. Find the remainder when  is divided by .

Q40. When  is divided by , the remainder is 10. Find .

P(x) = x2 + 4x − 7 x − 3

P(x) = 2x3 − x
2 + 5x − 4 x + 2

P(x) = x4 − 3x2 + 2x − 5 x + 1

P(x) = 4x3 − 2x + 7 2x − 1

P(x) = x3 + kx2 − 4x + 6 x − 2 k
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Image 9 practice: The Factor Theorem

Q41. Use the Factor Theorem to decide whether  is a factor of .

Q42. Use the Factor Theorem to decide whether  is a factor of
.

Q43. Use the Factor Theorem to decide whether  is a factor of
.

Q44. Find  so that  is a factor of .

Q45. Find  so that  is a factor of .

x − 3 P(x) = x2 − 8x + 15

x + 2

P(x) = x3 + 2x2 − 5x + 1

x − 2

P(x) = 2x3 − x
2 − 8x + 4

k x + 3 P(x) = x2 + kx − 18

k 2x − 3 P(x) = 2x3 + kx2 − 5x + 3
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Image 10 practice: Choosing the correct substitution sign

Q46. What value should you substitute to test whether  is a factor of ? Explain.

Q47. Which values should you substitute for divisors , , and , respectively?

Q48. Find the remainder when  is divided by .

Q49. A student tests  to decide whether  is a factor of .
Correct the test and decide.

Q50. Use the Factor Theorem to decide whether  is a factor of .

x + 6 P(x)

x − 8 x + 9 3x + 2

P(x) = x3 − 2x2 + 4x + 5 x + 3

P(4) x + 4 P(x) = x2 + 3x − 4

3x + 2 P(x) = 9x2 + 3x − 2
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Image 11 practice: Using a verified factor to finish a polynomial

Q51. Verify that  is a zero of . Divide by the corresponding linear
factor, then factor completely and find every zero.

Q52. Verify that  is a zero of . Divide by the corresponding
linear factor, then factor completely and find every zero.

Q53. Verify that  is a zero of . Divide by the corresponding linear
factor, then factor completely and find every zero.

Q54. Verify that  is a zero of . Divide by the corresponding linear
factor, then factor completely and find every zero.

Q55. Verify that  is a zero of . Divide by the corresponding

linear factor, then factor completely and find every zero.

1 P(x) = x3 − 13x + 12

−2 P(x) = x
3 − 4x2 − 7x + 10

2 P(x) = x3 + 5x2 − 2x − 24

−1 P(x) = x3 − x2 − 5x − 3

1

2
P(x) = 2x3 − 5x2 − 14x + 8



Graph clarification: only real zeros produce x-intercepts. A graph may touch the axis at an even-multiplicity zero
rather than cross it.



SOMATH · ALGEBRA II  · CLASS 11

Image 12 practice: Connecting expressions, factors, zeros, and
graphs

Q56. For , give the zeros and x-intercepts. Explain the difference
between these two types of answers.

Q57. Expand , then find its y-intercept and say whether the parabola
opens up or down.

Q58. A quadratic has zeros  and  and passes through . Find its factored form and
say whether it opens up or down.

Q59. For , give every real zero, each x-intercept, the y-intercept,
crossing or touching behavior, and end behavior.

Q60. For , give every real zero, each x-intercept, the y-intercept,
crossing or touching behavior, and end behavior.

f(x) = (x − 5)(x + 2)

f(x) = (x − 4)(x + 6)

−2 6 (0, 24)

f(x) = (x − 4)(x + 3)2

f(x) = (−2x − 2)(x − 3)2
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Homework review: R1–R5

R1. A student factors  as . Check the answer and give the
correct factorization.

R2. Factor completely over the integers: .

R3. Factor completely over the integers: .

R4. Factor completely over the integers: .

R5. Factor completely over the integers: .

x2 + 8x + 15 (x + 1)(x + 15)

28x3
y − 42x2

y
2

3x2 + 10x + 8

49x2 − 100

25x2 − 70x + 49
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Homework review: R6–R10

R6. Factor completely over the integers: .

R7. Find all zeros of .

R8. Find the remainder when  is divided by .

R9. Find  so  is a factor of .

R10. Which substitution tests the factor ? For , carry out the test.

x3 + 6x2 − 4x − 24

f(x) = 3x2 − 15x

P(x) = 2x3 + 3x2 − x + 8 x + 2

k x − 4 P(x) = x2 + kx − 20

4x + 3 P(x) = 16x2 − 9
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Homework review: R11–R12

R11. Verify that  is a zero of . Divide by the corresponding linear
factor, then factor completely and find every zero.

R12. For , give every real zero, each x-intercept, the y-intercept,
crossing or touching behavior, and end behavior.

2 P(x) = x3 − 4x2 + x + 6

f(x) = (−x − 4)(x − 2)2
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Homework word problems: W1–W5

W1. A rectangular display has area  square meters and one side  meters,
where . Factor the area to find the other side. Give both dimensions when .

W2. A square courtyard has side  meters. A square flower bed of side 6 meters is
removed from its usable area. Factor the remaining area and find it when , assuming

.

W3. A square art panel has area  square centimeters, where . Factor
the expression to find the panel’s side length. What is its perimeter when ?

W4. A fundraiser models profit by  dollars when  bundles are sold,
where  is a whole number from 0 to 18. Find both break-even sales levels and the whole-
number sales levels with positive profit.

W5. A calibration model is , where . A technician uses
division by  to test whether setting 2 has zero error. Find the remainder, then factor
the model to find every allowed zero-error setting.

x2 + 10x + 21 x + 3

x > 0 x = 2

x

x = 10

x > 6

9x2 + 30x + 25 x ≥ 0

x = 3

P(n) = −n2 + 18n − 65 n

n

E(s) = s3 − 5s2 + 2s + 8 0 ≤ s ≤ 5

s − 2
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Homework word problems: W6–W8

W6. A rectangular storage box has positive inside dimensions , , and 
centimeters and volume 105 cubic centimeters. Form a polynomial equation, verify that

 is a solution, and show why it is the only real solution.

W7. Over  seconds, a moving marker’s signed displacement from a reference line
is  centimeters. Verify that  is a zero, then find all times it
meets the line. Decide whether it crosses or only touches at each time, and find .

W8. A designer wants a least-degree polynomial profile that crosses a reference line at
 and , touches it at , and passes through . Negative horizontal

coordinates are allowed. Find its factored equation, its y-intercept, and its end behavior.

x x + 2 x + 4

x = 3

0 ≤ t ≤ 6

d(t) = t
3 − 7t2 + 11t − 5 t = 1

d(3)

x = −2 x = 5 x = 1 (0, 20)


