The Binomial Theorem
Lesson 7 - Module 0 — Counting - Probability & Statistics - dailymaths.uk/probstat

Practice problems

1. Expand the expression (z + 4)3.
2. Find the coefficient of the z2 term in the expansion of (2z — 1)°.

3. Expand (3z + 2y)*.



Solutions

1. Expand the expression (z + 4)3.

Identify a =z, b =4, and n = 3.

Use the binomial coefficients for n = 3: 1,3, 3, 1.

e Write the terms: 1(z3)(4%) + 3(22)(41) + 3(21)(4?) + 1(29)(43).
Simplify the constants: 1-1=1,3-4=12,3-16 =48, 1-64 = 64.

Answer: z° + 1222 + 482 + 64

2. Find the coefficient of the z? term in the expansion of (2x — 1)°.

Identify a = 2x, b= —1, and n = 5.

The z? term occurs when the power of a is 2, so n — k = 2, which means k = 3.
Apply the formula for the term: (g) (2z)%(—1)3.

Calculate the parts: (g) =10, (22)? = 42?2, and (—1)3 = —1.

Multiply together: 10 - 422 - (—1) = —40x2.

Answer: —40
3. Expand (3z + 2y)*.

e Identify a = 3z, b = 2y, and n = 4.

e Use coefficients 1,4,6,4, 1.

e Term 1: 1(37)%(2y)? = 812%.

e Term 2: 4(37)3(2y)! = 4(2723)(2y) = 21623y.

e Term 3: 6(37)2(2y)? = 6(922)(4y?) = 21622y>

o Term 4: 4(37)1(2y)3 = 4(32)(8y3) = 96x33.
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e Term 5: 1(32)°(2y)* = 16y*.

Answer: 81z* + 21623y + 21622y? + 962> + 16y*
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