
Sample Math 21 Exam Questions
No Calculators Allowed

1. Remove all grouping symbols and combine like terms:

(a) (3a2 − 4) + (−5a2 + 6a)− (a2 − 7a + 11)
(b) −{5x− 3y + [2x− (5x− 7y)] + 4y}
(c) a− [b + (2a− 4b)] + [5a− 3b]

2. Perform the indicated multiplication and simplify:

(a) (2x− 3yz)(2x + 3yz)
(b) (2a + b)2

(c) (x2 − 4x + 2)(x2 + 3x + 2)

3. Simplify the following using properties of exponents:

(a) (3x−4y3)(2x2y−1)
(b) (b5)34b3 − (2b3)4b2

(c) (x−2y4)−3(x−1y−2)4

(d)
(

2a3b−4

6a5b2

)−2

4. Completely factor the following polynomials. If a polynomial will not factor, state
that as your answer:

(a) 5a(3x− 1) + 10(3x− 1)
(b) a2 − 16ab + 64b2

(c) x2 + 4
(d) 7x2 + 20x− 3
(e) y3 + 1
(f) 6am + 4bm + 3an + 2bn

(g) a4 − 1
(h) 3x2 + 13x + 4
(i) 4a2 − 20ab + 25b2

(j) 9x2 − 36y2

(k) 7x2 − 3x + 6
(l) 3y2 − 27y + 12

(m) a2(2b− c) + a(2b− c)− 12(2b− c)
(n) 8x3 − 1
(o) 36− x2

5. State the domain of 2y−5
4y2−25
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6. Find the indicated sums, differences, products or quotients in each of the following.
Assume no denominator equals zero.

(a) (4x2 − 9)÷ 4x+6
x+3

(b) 4a
3a+5 + 2a

2a−3

(c) m2−9
3m+4 ·

9m2−16
m2+6m+9

(d) (4a− 3)− 2a+5
5a−2

(e) x+2
x−3 + x−6

3−x

(f) 7
2a−4 + 9

a−2 −
6

2−a

7. Simplify each complex expression. Assume no denominator equals zero.

(a)
1
6
− 7

8
2
3
− 1

4

(b) x−y
2
x
− 3

y

(c)
7− 3

b−5

8+ 6
b−5

(d)
y2−5y−14

y2+3y−10

y2−8y+7

y2+6y+5

8. Perform the indicated divisions. Assume that no divisor is equal to zero.

(a) 36a5b5c3−18a2b3c4+6a2b3c
6a2b3c

(b) (3x3 + x + 4)÷ (x + 1)
(c) (3x3 + 11x2 + 12)÷ (x + 4)

9. Find the solution set of each of the following equations. Identify any extraneous
solutions.

(a) −3
x+7 = 2

3x−1

(b) x
x−2 + 2

3 = 2
x−2

(c) 10
5−a = 7

a+5 −
6

a2−25

10. Solve S = n(a+b)
2 for b

11. Set up an equation and solve the following:
One number is three times another. If the sum of their reciprocals is 16/3, find the
numbers.

12. Address labels are to be attached to all envelopes in a box. Jane can attach the labels
in 3 hours. If Bill helps her, together they can attach the labels in 2 hours. How long
would it take Bill to attach the labels alone?

13. Use the properties of exponents to perform the indicated operations and simplify.
Assume all the variables represent positive real numbers.
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(a) (4a2b4)−1/2

(b) (9x−2y4)−3/2

(c) xy3/4

x1/2y1/4

(d) x−1/2y5/4

x−2/3y3/4

14. Simplify the following. Assume that variables represent positive real numbers.

(a) 3
√

16a4b5

(b) 3
√

4a2b · 3
√

4a2b2

(c)
√

7
12

(d) 3

√
3y
x7 · 3

√
x

81y4

(e) 3

√
x3

y2z

(f) 4
√

4x2

15. Simplify the following. Variables represent all real numbers.

(a)
√

9a2 + 6a + 1

(b)
√

3a2b4

16. Perform the indicated operations and simplify. Assume all variables represent positive
real numbers, and no denominator is equal to zero.

(a)
√

2a− 3
√

a + 4
√

a

(b) 4
√

7− 5
√

63

(c) 2
√

x3y + 5x
√

xy

(d) 5√
9a

+ 2√
a

(e) (3− 4
√

x)(4− 2
√

x)

(f) (4
√

3 + 2)2

(g) a+
√

b
a−
√

b

(h) x2y
x
√

x−√xy

17. Perform the indicated operations on complex numbers and simplify. Leave your answer
in standard form.

(a) (9 +
√
−64)− (9−

√
−9)

(b) (5− 3i)2

(c) 5−i
5+i

(d) [(3 + 4i) + (6− 2i)]− (7− i)

(e) 7−
√
−25

3+
√
−36
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18. Find the solution set of the following quadratic equations:

(a) 2x2 − 3x− 2 = 0
(b) 11− 18m = 9m2

(c) (y + 10)2 = 48
(d) 9p2 − 18p + 7 = 0

(e) x2

6 −
x
3 −

1
2 = 0

(f) 18 = 10x− x2

(g) 2x2 − 6x + 5 = 0
(h) y2 − 11y + 10 = 0 (solve by completing the square)

19. Find the solution set of each equation. Identify extraneous solutions, if they exist.

(a)
√

x + 12 = x

(b) r−2 − 7r−1 + 6 = 0

(c)
√

4x− 3 = −2
(d) x +

√
x = 12

(e) 3−
√

y + 4 =
√

y + 7

(f) 3
√

x− 7 = 3
(g) 2y + 3

√
y + 1 = 0

20. Find the solution set for each of the following inequalities. Write the answer in set-
builder notation.

(a) 2y2 + y − 6 < 0

(b) y−5
y−6 ≤ 0

(c) x
x+5 ≥ 3

21. Write a quadratic equation for each of the following and solve:

(a) The shortest leg of a right triangle is 9 feet shorter than the hypotenuse and 7
feet shorter than the other leg. What are the lengths of the sides of the triangle?

(b) A rectangular plot of ground has an area of 161 square meters. If the length of
the rectangle is two more than three times the width, what are the dimensions
of the rectangle? (area=length × width)

22. Find the indicated sum. Assume no denominator equals zero.
(4a− 3)− 2a+5

3a−2

23. Find the indicated product. Assume all denominators are nonzero.
p2+2p+1

1−4p · 16p2−1
p2−1

24. State the restrictions on the domain of
m+5

3m2+6m

25. Simplify. Assume all denominators are nonzero.
1
x
− 1

y
1

x2−
1

y2
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26. Find the solution set of
4− 2x

5−x = 6
x−5

27. Perform the indicated long division. Assume that the divisor is not equal to zero.
y − 3 |y2 − 6y − 4

28. Solve for the variable y.
y−3
x+2 = 5

3

29. Use the properties of exponents to simplify. Assume all the variables represent positive
real numbers.
c2/3c3/4

c−1/3

30. Simplify√
10 ·
√

20

31. Simplify. Assume all the variables represent positive real numbers.
3
√

3ab2 · 3
√

18a2b2

32. Simplify, leaving no radical in the denominator
18√
27

33. Perform the indicated operations and simplify. Assume the variable represents only
positive real numbers.
−3
√

8a− 4
√

50a + 10
√

2a

34. Simplify, leaving no radical in the denominator
5√

11−
√

6

35. Subtract
(2 +

√
−49)− (1−

√
−1)

36. Find the solution set of
3x2 − 4x = −3

37. Find the solution set of
3y2 = 20

38. Find the solution set of
x− 1− x2

4 = 0

39. Find the solution set of
5x2 + 4x + 1 = 0

40. Find the solution set of
(x− 12)2 = −121

41. Find the solution set of
2x2 = 6x− 5

42. Find the solution set. Identify extraneous solutions, if they exist.√
2x = x− 4
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43. Find the solution set. Identify extraneous solutions, if they exist.
2x + 3x1/2 − 9 = 0

44. Find the solution set of the quadratic inequality
x2 − 5x + 4 < 0

45. Find the solution of each system of equations. If the equations are inconsistent or
dependent, state this as your result.

(a) 4x + y = 7
2x + 3y = 6

(b) x2 + 2y2 = 4
x = y + 2

46. Solve the following problems.

(a) (6 points) If Kate can do a job in 3 days and Carrie takes 6 days to do the same
job, how long would it take the girls to do the job working together?

(b) (7 points) In a right triangle, the hypotenuse is 10 cm. long. The shorter leg
measures 2 cm. less than the larger leg. Find the lengths of the two legs.

(c) (6 points) Sketch the graph of y = x2 − 2x − 3. Identify the vertex, axis of
symmetry and x- and y-intecepts. Find the equation of the axis of symmetry.

(d) (6 points) Sketch the graph of x = y2 − 2y − 3. Identify the vertex, axis of
symmetry and x- and y-intecepts. Find the equation of the axis of symmetry.

Bonus Problems

1. Completely factor x2(16− b2) + 10x(16− b2) + 25(16− b2)

2. A boat can go 6 miles upstream in the same time as it can go 10 miles downstream.
If the boat goes 12 miles per hour in still water, what is the speed of the current?

3. Set up an equation and solve: Tim can paint a room in 6 hours less time than Tom.
If they can paint the room in 4 hours working together, how long would it take each
boy to paint the room working alone?
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