Exercise walk-through

Proof by contradiction and
partial fractions
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Pure Mathematics 4

Check yourself

Check yourself

Contradiction proofs with the assumption named; partial fractions with repeated
factors and improper cases; parametric conversions and gradients; the general binomial
series with validity; implicit tangents; separable equations with conditions; parts,
substitution and partial-fraction integrals; exact volumes of revolution; vector angles
from the scalar product.
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Exercises 2.1:2.3

2.1 Prove by contradiction that V/3 is irrational.

Tx + 10

22D —_ .
ecompose CESICEE)

2.3 Decompose

(- 17
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Exercises 2.1:2.3

2.1 Prove by contradiction that /3 is irrational. [4]

2.1 Suppose /3 = § in lowest terms. Then 3¢®> = p?, so p* is divisible by 3, so p
is (if p = 3m, p?> = 9m?; conversely a prime dividing p? divides p). Write p = 3m:
3¢ = Im? = ¢®> = 3m?, so ¢ is divisible by 3 too — both divisible contradicts lowest
terms. W

Tx + 10

22D —_ .
ecompose CESICEE)

3]

2270 +10=A(z+3)+B(z+1): atz = -1, A=3;at = -3, B=1. (Or compare
coefficients: A+ B =7,3A+ B =10.)

D 7
2.3 Decompose (xx—+1)2' [3]
A B
2.3 With T + multiply through: 5z +7 = A(z — 1) + B.

(x —1)2 r—1 (z—1)%
Comparing z-coefficients, A = 5; comparing constants, 7= -5+ B = B = 12.
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Exercises 2.4-3.1

242 5 A B
2.4 Writex TerT in the form 1+ — + : (4]
2+ x r x+1

3.1 (Adapted from Edexcel IAL WMA1} June 2025 QQ10.) Use proof by contradiction to
show that [sinz + cosz| < 1 for all angles z with 90° < z < 180°. (4]
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Exercises 2.4-3.1

242245 A B
2.4 Writex TerT in the form 1+ — + : (4]
i r x+1
2420 +5 5 5 5 5 4
2.4:1;—|—:1:—|— :1+x—|— :1+L;decomposeL:—— . So
2+ 2+ (x4 1) r(z+1) =« x+1

A=5 B=—4 Checkatx=1: 1+5—2=4; originalgzél\/.

3.1 (Adapted from Edexcel IAL WMA1} June 2025 QQ10.) Use proof by contradiction to
show that [sinz + cosz| < 1 for all angles z with 90° < z < 180°. 4]

3.1 Suppose some z in 90° < x < 180° has |sinz+cosx| > 1. Squaring: 1+sin2x > 1, so
sin 2z > 0. But 180° < 2z < 360° forces sin 2z < 0 — a contradiction. So [sinz+cosz| < 1
throughout. M Check at x = 135% [0|=0<1 V.
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Exercise 3.2

202 4+ 5x + 4
(x 4+ 2)(x+1)2

3.2 Decompose and verify your decomposition at x = 1.
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Exercise 3.2

202 4+ 5x + 4
(x 4+ 2)(x+1)2

3.2 Decompose and verify your decomposition at x = 1. [5]

202 4+ bxr + 4 A B C
3.2 = :22 5 4:A 12 B 2
o DI —rr2 a2t = Al 1P+ Bl 2)(a
1)+ Cz +2).
2 1

12 @ty

1. _ 24544 __ 11, _ 2 1 _ 11

Local review guidance: assumption of the negation stated, or correct partial-fraction
identity set up; exact values; verification or the named contradiction. This is authored
classroom guidance.



