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Binomial Theorem

— Q Quick Review )
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Date:

Score: / 34

The Binomial Theorem writes (a 4 b)™ as a sum:

What each piece does. Coefficient (:) comes from row n of Pascal’s triangle. Exponent on a decreases from n down to 0; exponent on b

k=0

(a+b)" = Xn: (Z)an—kbk.

increases from 0 up to n; the two always sum to n. There are exactly n + 1 terms.

Term-by-term. The kth term (zero-indexed) is Tj, = (})a™~*b*. Soin (a + b)":

To = a®, Ty = 5a%b, Ty = 10a%b?, T3 = 10a2b3, Ty = 5ab?, Ts = b°.

Differences (a — b)". Treat as (a + (—b))™. Signs alternate because each power of —b supplies a +1. Odd k gives a negative term; even k

keeps it positive.

Finding a specific term. If you only need the coefficient of (say) =7 in (2z + 3)0, don’'t expand everything. The 27 term comes from
(")) (22)7(3)® = 120 - 12827 - 27 = 41472027 The exponent on a is what tells you which k to use: a™~* = 27, with n = 10, gives k = 3.

Common slips. Forgetting to raise the inner constants too: (2x + 3)* has more than just row-4 coefficients — each term picks up powers of
2 and 3. Sign mistakes on (a — b)™. Off-by-one between term index and exponent: term k (zero-indexed) has b*, but if a problem says “the

fourth term” it usually means k = 3 (one-indexed counting).

PRACTICE

Expand binomial powers or extract a single specified term. Use row n of Pascal’s triangle for the coefficient; remember the
powers of any inner constants.

1.
2.

Expand (a + b)2.
Expand (a + b)3.

. Use the Pascal-triangle row shown to expand (z + 2)*.

()

k=0

k=1

k=2

value

1

4

6

. Coefficient of 2% in (z + 1)°.

. Expand (2z — 1)3.

Coefficient of z2y* in (3z — y)S.

. Term containing =3 in (2z — 3)°.

10. Expand (z — 1)%.

11. Coefficient of 23 in (3z — 1)°.

12. True or False: (a + b)" = a™ + b" forn > 2.
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7. The fourth term (one-indexed) in the expansion of (z + 2)8.
8.
9

. The table gives row 4 of Pascal’s triangle. Use it to find the coefficient of 22 in (x + 3)%.
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13. The table shows how many terms (x + )" has after expanding. How many terms does (= + y)!'? have?

n |2]3[4]5
#terms | 3 |45 6

14. Coefficient of 2% in (z + 5)7.

15. The constant term in (z + 1)%.

16. Sum of all coefficients in (2z + 3)%.
17. Coefficient of 2° in (z + 2)7.

18. Coefficient of 2% in (1 + z)1°.

19. Expand (z + y)*.

20. Coefficient of a3b% in (a — 2b)5.

Word Problems

21. A flipped coin lands heads with probability 5. The probability of exactly 3 heads in 5 flips comes from a -
single term of the binomial expansion of (3 + 3)® = 1. Find that probability.
22. A polynomial (z + a)* contains the term 322 when expanded. Find a. -

23. A textbook problem asks for the 5th term (one-indexed) in the expansion of (z + y)®. Identify the termand
its coefficient.

24. A genetics model says each offspring has a i chance of showing a particular trait. For 6 offspring, the -
probability of exactly 2 showing the trait equals a term from the binomial expansion of (2 + 1). Find that

probability as a fraction.

Additional Practice

25. Find the next term: 4,9,14,19, .. ..

26. Find a1gifa; =3 and d = 5.

27. Find the next term: 2,6, 18,54, .. ..

28. Find ag ifa; =5and r = 2.

29. Sum1+2+3+---+20.

30. Find S5 for 3,6, 12,24, 48.

31. Common difference of 12,7,2, -3, .. ..
32. Common ratio of 81,27,9,3,....

33. Evaluate 3", _, 2k.

34. Find (5).
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1. 13.
2. [a3+3a2b+3ab2+b3] 14.
3. (% + 8¢3 + 2422 + 32z + 16 15. (6)
4, 16. (625
5. 17.
6. (823 — 1222 + 62— 1] 18.
7. 19. (2* + 423y + 622y + day® + y* )
8. 20.
9. 21.
10. [:1:474:1:3+6x274x+1J 29,
11. 23. (702%y*
12.

24,
Additional Practice Answers
25. 30.
26. 31.
27. 32.
28. (160 33.
29. (210 34.

Additional Practice: Answers for all numbered items, including the added practice, are shown in the grid above.

Step-by-Step Explanations

1. Row 2 of Pascal: 1,2, 1. So (a + b)? = a? + 2ab + b>. That middle 2ab is the
trap that “(a + b)? = a? + b>” misses.

2. Row 3: 1, 3,3, 1. Exponents on a: 3,2,1,0;0n b: 0,1,2,3. So a® + 3a%b +
3ab? + b5,

3. Row 4 supplies the coefficients 1,4, 6, 4, 1. Build each term with the matching
power of 2: 2 + 413 (2) 4+ 622 (4) +42(8) +(16) = x* + 823 +242% + 322 +16.
4.In (z 4+ 1)°, write @ = z, b = 1. The z® term needs a®~* = 23,50 k = 2,
giving (3)z3(1)? = 102>. So the coefficient is 10 (and the 12 doesn’t change it).
5. The z” term uses k = 2, so (3) = 6 (read from the table). Don't forget the
(3)%: (3)22(3)% = 6 - 922 = 5422, So 54.

6. Row 3: 1,3,3,1. Build with a = 2z, b = —1: (2z)% + 3(2z)%(-1) +
3(2x)(—1)% + (—=1)® = 82® — 1222 + 6z — 1. Signs flip on every odd power of
—1.

7. “Fourth term” means k = 3 (zero-indexed). So T3 = (5)2®73(2)® =
56° - 8 = 4482°.

8. Start with the key idea: (§)(3z)%(—y)* = 15 - 922 - y* = 1352%y*. (1 to
an even power is +1.) That gives a quick check on the answer.

9. A careful way to see it: (3)(22)(—3)% = 10 - 82° - 9 = 720z>. (Even power
of —3 keeps it positive.) That gives a quick check on the answer.

10. Keep the rule visible: Row 4: 1,4,6,4,1. With b = —1: % — 423 + 622 —
4x + 1. Signs alternate. That gives a quick check on the answer.

11. In (3z — 1)°, the 23 term comes from (3x)3, so the power on 3z is 3 and
k = 2. That gives (3)(3z)3(—1)? = 10 - 272% - 1 = 2702°. Don't forget the
33 = 27 from inside the binomial — that's where hand-calculations slip.

12. The expansion has middle terms with binomial coefficients and mixed powers.
(a4 b)? = a® + 2ab + b> # a? + b as soon as both a, b are nonzero.

13. From the table, (z + y)™ expands to n + 1 terms (one for each k from 0 to n).
So (z + y)'? has 13 terms.
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14. Keep the rule visible: (})z*(5)® = 35125 - 2* = 43752*. S0 4375. (Carry
the (5) = 125 — this is where hand-calculations slip.) That gives a quick check
on the answer.

15. Constant means z°. From (z 4+ z~)*: term (})z*~Fz=% = (})z*2~.
Foraz®,4 — 2k =0= k =2.50 (3) =6.

16. Plugin z = 1: (2 4+ 3)* = 5* = 625. (Substituting z = 1 into a polynomial
gives the sum of all its coefficients.)

17. In (z + 2)7, the z® term needs 2"~ % = 2° so k = 2. That gives
(D)x®(2)? = 21 - 42° = 842, Carry the 2% = 4 from the constant piece —
the coefficient is 84. )

18.1n (1 + 2)*°, the 2 term is (%) (1)"z>. Since the 1s contribute nothing, the

k

ﬁ.l = 120. (Same as row 10, position 3.)

19. Row 4: 1,4, 6, 4, 1. Use them in order: z* + 423y + 622y? + 42y + y*.

20. Start with the key idea: (3)a®(—2b)? = 10-4-a®b? = 40a>b2. (Even power

of —2 gives +4.) That gives a quick check on the answer.

21. The term that counts “3 heads in 5 flips”is (5) (1)%(£)? =10-1-1 = 10 =

6%. 201 grobability % (about 31.25%). (Reality check: a positive number between
and 1.

22, The 23 term in (z + a)* is (411)133((1)1 = 4az®. Set4a = 32,5040 = 8.

(Reality check: (x 4 8)* has first two terms z* + 32z v'.)

23. Fifth term, one-indexed, means k = 4. Ty = (§)2® *y* = 70z%y*. So

the term is 70z*y*, coefficient 70. (Sanity check: row 8 of Pascal’s triangle is

1,8, 28,56, 70,56, 28, 8,1 — position 4is 70 v".)

81 1 _ 15-81 _ 1215

24. The relevant termis (%) (3)*(1)2 =15 — - — = ===
G (D) 256 16 4096 4096

1215
about 2096 = 0.297, or roughly 29.7% — which is a sensible probability.

coefficient is just (') =

Scan Me


https://EffortlessMath.com
https://EffortlessMath.com
https://www.effortlessmath.com/math-topics/the-binomial-theorem/

Build Algebra Confidence From Pre-Algebra Through Algebra Il

The Complete Algebra Success
Pre-Algebra to Algebralll Bundle

Pre-Alge Algebra Il Pre-Algebra, Algebra I, and Algebra Il in
: ® one clear path
Algebra JAlgebral Friendly lessons, focused practice, and Scan for the Bundle
== 2026 = s full-review support for every stage. 6 Books
giﬁ'ners 3 Courses
Algebral 1 Path
Practice
Workbook

Bundle Value: Six coordinated books help students review missing skills, learn new algebra topics, and
practice until the steps feel natural.

Step-by-Step Lessons Practice That Sticks

v Plain-English explanations v Matching practice workbooks for
Complete Course Path students can follow extra repetmon
v Worked examples that show v Review sets to keep older skills
v Starts with Pre-Algebra every important step fresh
foundations v Common mistakes called out v Answer explanations for
v" Moves smoothly into Algebra | before they stick checking thinking
skills v Skl||-bUI|d|ng practice after each v Strong support before tests and
v Extends learning through lesson final exams
Algebra I tOpiCS v' Helpful for independent study or v Designed to build f|uency and
v' Great for review, tutoring, and class support confidence
summer study .
Less guessing. More Practice today. Remember
One bundle, one steady path. understanding. tomorrow.
p STUDENT FAVORITE - Master Algebra Il From the Ground Up N

Algebra Il for Beginners

'1mmuhmnwmpwm_
to Acing Algebran {50
Written by a top math teacher & aligned with

Algebrq II national and state Algebra Il courses.  From

polynomial functions to logarithms, trigonometry,
2 25 Dot et and rational expressions — explained the easy way.
s o "
(J PIES i
for

Beginners

Semmpirrt  wtorrianss AR

Instant download - any device

v Complete coverage of every Algebra Il concept — PAPERBACK
perfect companion to these worksheets

v/ Step-by-step explanations with worked examples on %EE
1

every topic

v QR codes in every chapter for free video lessons & Ek’ﬁ
v/ 100% Guaranteed

bonus practice

v Lifetime Support
e /2 full-length practice tests with detailed answer keys pamﬁ%{m
Start Your Algebra Hold it in your hands
Journey Today! - + STUDENT'S #1 CHOICE « ]
Teacher-recommended + 12,000+ Happy Students
\_ J

Pair these free worksheets with Algebra Il for Beginners and you have a complete self-paced course — concept lessons, daily
practice, and full exam-style reviews, all in one path. — EffortlessMath.com/product/algebra-ii-for-beginners



https://www.effortlessmath.com/product/the-ultimate-algebra-bundle-from-pre-algebra-to-algebra-ii/
https://www.effortlessmath.com/product/algebra-ii-for-beginners/
https://amzn.to/4uKETEb
https://www.effortlessmath.com/product/algebra-ii-for-beginners/

