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Question 1 — Worked Solution

∴

Valid for |x| < 1
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Question 2 — Worked Solution

Replace x with 2x in the standard expansion of (1+x)1/3

∴

Valid for |2x| < 1  ⇒  |x| < 1/2
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Question 3 — Worked Solution

Replace x with −3x in (1+x)−1/2

∴

Valid for |3x| < 1  ⇒  |x| < 1/3
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Question 4 — Worked Solution

Factor out 9 first

Expand using (1+u)1/2 with u = x/9:

∴

Valid for |x/9| < 1  ⇒  |x| < 9
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Question 5 — Worked Solution

Replace x with 3x in (1+x)−2

∴

Valid for |3x| < 1  ⇒  |x| < 1/3
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Question 6 — Worked Solution

Factor out 2 first

Expand with u = 3x/2:

∴

Valid for |3x/2| < 1  ⇒  |x| < 2/3
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Question 7 — Worked Solution

Factor out 4 first: 4−3/2 = 1/8

Use (1+u)−3/2 = 1 − (3/2)u + (15/8)u2 − (35/16)u3 + … with u = −x/4:

∴

Valid for |x/4| < 1  ⇒  |x| < 4
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Question 8 — Worked Solution

Factor out 8 first: 81/3 = 2

Use (1+u)1/3 = 1 + u/3 − u2/9 + 5u3/81 + … with u = 3x/4:

∴

Valid for |3x/4| < 1  ⇒  |x| < 4/3
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Question 9 — Worked Solution

(a) Five terms of (9+x)1/2

From Q4 with two additional terms:

∴

(b) Approximate √10

√10 = (9+1)1/2, so use x = 1:

∴

(c) Validity

|x| = 1 < 9, so x = 1 lies within the range of validity. ✓
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Question 10 — Worked Solution

(a) Partial fractions

x = 1:   9 = 3A  ⇒  A = 3

x = −2:   3 = 3B  ⇒  B = 1

∴

(b) Series expansion

Add:

∴

Valid for |x| < 1 (most restrictive)
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Question 11 — Worked Solution

(a) Partial fractions

x = 1/2:   1/4+1/2+6 = A(9/4)  ⇒  27/4 = 9A/4  ⇒  A = 3

x = −1:   1−1+6 = C(3)  ⇒  C = 2

Compare x2: 1 = A − 2B  ⇒  B = 1

∴

(b) Series expansion

Add:

∴

Valid for |x| < 1/2 (most restrictive)


