Identifying errorsin proofs- Set 1

TMUA practice questions by topic. Specification Errl, Err2. 12 questions.

Each question has one correct answer. No calculator. Answers and worked solutions are in the separate solutions PDF.

1 A student attempts to solve the equation \/m =x—3for red x.
| Squaring both sides: x +3 = (x —3)* = x> —6x + 9.
Il Sox*—7x+6=0.
I So(x—1)(x—6)=0.
IV Hencethe solutionsare x =1 and x = 6.
Which of the following best describes the solution?

The solution iswrong, and the first error occurson line IV.
The solution is completely correct.
The solution iswrong, and the first error occurson linel.

The solution iswrong, and the first error occurson linell.
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The solution iswrong, and the first error occurson line l11.

2 Hereis apurported proof that 1 =2.
| Leta=b,witha#0.
Il Then a* = ab.
Il Soa’—b*=ab—-b2i.e (a—b)a+Db)=bla-Db).
IV Dividing both sidesby (a — b): a+ b =b.
V So02b=>b,and hence2 =1.
On which line does the first error occur?
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3 A student triesto solve sin @ =sin40° for 0° <0< 360°.
| Sincesind=sin40°, wehave §=40°".
I The sine function has period 360°, s0 8 =40° + 360 ° k.
11 Inthegiveninterva the only solutionisd=40".
Which of the following is correct?

Thefirst errorisonlinel: sin @ = sin a does not imply = a; € = 140" isalso a solution.
The solution is completely correct.

Thefirst error ison lineIl: the period of sineis 180°.

Thefirst error ison linell1: @ =400" should be included.

Thefirst error ison linell: it should be # =40° + 180 °k.
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4  Clam: for all real x, if x> > 9 then x > 3.

| Suppose x> > 9.
Il Taking square roots of both sides, x > 3.
11 Thisprovesthe claim.

Which of the following is true?

The claim isfalse; the first error ison line |1, since x = —4 satisfies x> > 9 but not x > 3.
The claim and proof are both correct.
Theclaimistrue but line Il should say lxl > 3 and then deduce x > 3.

The claim isfalse; thefirst errorisonlinel.
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The claim istrue; thefirst error ison linelll.

5 A student proves that the equation x* + 2x + 3 = 0 has no real solutions.

| Completethe square: x> + 2x+3 = (x + 1)> + 2.

Il (x+1)*>0forall red x.

1l So(x+1)*+2>2>0forall red x.

IV Hence the equation has no real solutions.
Which of the following is correct?

The proof is completely correct.
Thefirst errorison linel.

Thefirst errorisonlinell: (x + 1)> can be negative.

Thefirst errorison linelll.
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Thefirst error ison line IV: a positive expression can still equal zero.
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1 1
6 Claim: if a> b then — < —.
a b
| Supposea>b. .
Il Dividing both sides by ab: — > —.
1 1 b a
[ So—<-.
. a .b .
Which of the following is correct?
A Theclamisfalsein general and thefirst error ison line ll, since ab may be negative or
zero.
The claim and proof are correct.
Thefirst errorisonlinelll.

The claim is true but the first error ison linel.
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The claim isfalse and thefirst error ison linelll.

7 A student solves x* = 4x.

| Divideboth sidesby x: x =4.
Il Sotheonly solutionisx=4.
Which of the following is correct?

Thefirst error ison linel: dividing by x discards the solution x =0.
The solution is completely correct.
Thefirst errorisonlinell.

Thefirst errorisonlinel: x? + x = 2x.
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Thefirst error ison linel: it should give x = 2.

8  Claim:if x and y arereal with x> =y?, then x = y.
Which of the following is a counterexample to the claim?
x=-1,y=-1
x=1y=2
x=2,y==-2
x=0,y=0
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x=2,y=2
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9 A student argues: 'Every prime number is odd, because if it were even it would be divisible by 2
and so not prime." Which of the following is correct?

A The argument is wrong because 2 is even and prime: being divisible by 2 does not stop 2
itself being prime.

The argument is correct.

The argument is wrong because some odd humbers are not prime.

The argument is wrong because 1 is odd and not prime.

m O O @

The argument iswrong because 0 is even.

10 A student solves 2cos” x = cosx for 0 < x < 2.

| Divide bothlsides by cosx: 2cosx = 1.
Il Socosx=-—.
T2 Sxm

11 SOx=§0rx=—.
How many solutions has the student missed, and where isthe first error?
Two solutions missed; the first error ison linel.
No solutions missed; the working is correct.
One solution missed; thefirst error ison linelll.

Two solutions missed; the first error ison linelll.
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One solution missed; thefirst error ison linel.

11 A student solves x* — 5x 4+ 6 > 0 asfollows.
| x*=5x+6=(x—2)(x~-3).
[l So(x—2)x—3)>0.
[l Sox—2>0andx—3>0.
IV Sox>3.
Which of the following is correct?

A Thefirst error ison line I11: aproduct is positive when both factors are positive or both are
negative, so x < 2 ismissed.

The solution is completely correct.

Thefirst errorisonlinel.

Thefirst error ison line IV: it should be x > 2.
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Thefirst errorisonlinell.
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, Lox+1
12 A student solvesthe inequality x_2 <3.
x f—

| Multiply both sidesby (x —2): x+ 1 <3x—6.
[l S07<2x.
[l SOx>%.

Which of the following is correct?

Thefirst error ison line l: multiplying by x — 2 isonly valid as written when x — 2 > 0.
The solution is completely correct.
Thefirst errorisonlinell: it should be 7 < 4x.

Thefirst error ison linel1: it should be x < 2.
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Thefirst error ison line|: you cannot multiply an inequality by an expression.
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