9.4 THE BINOMIAL THEOREM 723

9.4.1 EXERCISES

For a link to all of the additional resources available for this section, click OSttS Chapter 9 materials.

In Exercises 1 - 9, simplify the given expression.

For help with these exercises, click the resource below:

e Performing operations with factorials
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For help with Exercises 10 - 17, click on one or more of the resources below:

e Constructing Pascal’s Triangle

e Using Pascal’s Triangle to expand a polynomial

In Exercises 10 - 13, use Pascal’s Triangle to expand the given binomial.
10. (z +2)° 11. (22 —1)* 12. (3o +42)° 13. (¢ —21)*

In Exercises 14 - 17, use Pascal’s Triangle to simplify the given power of a complex number.

14. (1+ 2i)* 15. (~1+iv3)’
Vi 1Y vz vi\
16. <2+21> 17. (222>

In Exercises 18 - 22, use the Binomial Theorem to find the indicated term.

For help with these exercises, click the resource below:

e Using the Binomial Theorem

18. The term containing 23 in the expansion (2z — y)®
19. The term containing z''” in the expansion (x 4 2)!1®
20. The term containing 2% in the expansion (v/z — 3)°

21. The term containing =" in the expansion (2:1: — x_3)5


http://www.ostts.org/PreCalc9.html
http://www.ostts.org/resourcedisplay.php?objid=882
http://www.ostts.org/resourcedisplay.php?objid=901
http://www.ostts.org/resourcedisplay.php?objid=902
http://www.ostts.org/resourcedisplay.php?objid=900
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SEQUENCES AND THE BINOMIAL THEOREM

The constant term in the expansion (1: + w‘1)8

Use the Prinicple of Mathematical Induction to prove n! > 2™ for n > 4.

n
Prove E (n) = 2" for all natural numbers n. (HINT: Use the Binomial Theorem!)
~ J
Jj=0

With the help of your classmates, research Patterns and Properties of Pascal’s Triangle.

You've just won three tickets to see the new film, ‘8.9.” Five of your friends, Albert, Beth,
Chuck, Dan, and Eugene, are interested in seeing it with you. With the help of your class-
mates, list all the possible ways to distribute your two extra tickets among your five friends.
Now suppose you’'ve come down with the flu. List all the different ways you can distribute the
three tickets among these five friends. How does this compare with the first list you made?
What does this have to do with the fact that (g) = (3)7

Checkpoint Quiz 9.4

Use Pascal’s Triangle to expand: (z — 2y)®

1)\ 10
Find the coefficient of = in the expansion: (33 + 2)
T

For worked out solutions to this quiz, click the links below:

e Quiz Solution


http://en.wikipedia.org/wiki/Pascal's_triangle#Patterns_and_properties
http://youtu.be/pEb8ycLS8_k
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9.4.2 ANSWERS

1. 36 2. 720 3. 105

1
4. 1260 5. n+1 6. E(k+1)(k+2)
7. 56 8.1 9. nlnrl)

10. (z +2)5 = 2° 4+ 102* + 4023 + 8022 + 80z + 32

(
11. (22 — 1)* = 162* — 3223 + 2422 — 8z + 1
12. (o +9?)° = L3 + $a%y + ayt + 4
13. (x ) =at — 422+ 6 — 42 4 o7
14, —7 — 244 15. 8 16. @ 17. —1

18. 80x3y? 19. 236217 20. —24zx 21. —40z~7 22. 70



