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A COMEDY OF ERRORS
The main purpose of this section is to prevent unnecessary loss of marks in examinations.
Errors fall into various categories, namely

e  Misreading the question

e Miscopying during the working

e Incorrect use of mathematics

Many of these errors can be avoided by reading the question carefully, managing time and checking
over your work.

In each example, correct working is shown by a tick symbol and errors shown by a cross. An
exclamation mark represents a possibility of some ‘follow-through’ credit despite an error in an earlier

stage.

The written examples use the single arrow for implication, i.e.

5x=20 = x=4 ie. “if5x =20, then x =4’ although the expression 5x = 20 = x =4 is the more
correct form.
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Errors caused by misreading the question.

Example (1): ATV set costs £220 before VAT at 20% is added to the price. How much is the VAT ?

Ad&ql\s ZOZ 15 Y some an mMﬂtFL'ji’j ”3 .20
VAT o L220 x .20 . £264, 0

The pupil had calculated the price of the TV set plus the VAT : the question asked for the VAT only.
The correct working is :

VAT @ 207, on £220: $(220% 0.2) - L44

e VAT is {44 0

Example (2): Find the equation of a line perpendicular toy =1 — 2x, passing through the point (2, 6).

hqu;.rﬂl bee o ﬁm.uhm{’ —2’ 50 fa‘_c. QMion is
tj: -2x+ C or J: C- 2.,
Sub.(x,v) :(416)1 C-4: 6., Czq0
So pm’q,UM Line toop QTM}']Q,\ .j: 10-2x .

The pupil had misread the question and found the equation of the line paralleltoy =1 - 2x, not
perpendicular to it. Correct is:

Crodiont g2 172x 572, 50 gadaat | peperdicuts bne
ST, aed ibs qeadion s §r Tx+c

Sujj'(r’:j): K2:“") —> {+c=€£-=> c=5 O

A 27“' { f—&f«?bd}wb( Lﬂ& I 3 - i’-x.p <.

Example (3): A right-angled triangle has a hypotenuse of 50 cm and one short side of 14 cm. Find its
perimeter.

2 2 2 .
=50 oz 14 om bo: - al: 50°.14°- 2600-194 - 2304

b 48 em

H . ) . s
bner acts  tooagle %(48%'4)%«": 36em®

The question asked for the perimeter of the triangle, not the area !

2 2 :
509 | | lgen b 2C0TE 50047 2500-196: 2304

cobs 48 cm 0

Hencs, rzr\-mvfﬂ' 4( fﬁwg& ‘(50”4*43)&&

T2 om,
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Example (4): Find the median of the set of numbers 24, 14, 27, 21, 10, 26, 18.

220

H"-“‘”‘SL 24,14,27,2),10 26,18 s ) 24-1442742141042641%F 140
7 T7

The pupil had calculated the mean instead of the median.

Sort in ascending 0L Mo1g 2124 26,27

o

Medbom - 2],
Example (5): Solve the equation x? - 10x + 20 = 0, giving your results to two decimal places.

. Z
X -0y £20 =20 —-—)(174’)(1 A):O
-4+ -5s= -9 .rowo}cc/

0 (x- 3¢ X.7) 0 J
(-3)x(7) = 21, 6 1o §O©

(x-2¢)2-74):0 )
/ 2% <(C13) W e 1

- - -

. L

The pupil had wasted a lot of time and effort trying to factorise the quadratic expression. If the question
mentions decimal places, or exact form, chances are the equation cannot be factorised. The equation
should have been solved either by using the general formula or by completing the square, as in the
correct answer below.

]
¥ -10xy20 =0 — Wwhee g=1 b:-10 ¢z 20

sub 'mh: ax_n.ur.! Gomwin X = bt ZGJL Z'i“’ — x= 10 i,]!bn—lo

2
slukions = 10302 L g4« 276 (24), Q
2
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Example (6): A bag contains 3 blue marbles and 5 red marbles. Laura draws one marble from the bag,
and then a second marble without placing the first marble back in the bag.

Calculate the probability that i) both marbles are red; ii) the two marbles are of different colours.

2l D 53 9
=y — =z ZS’
oo By PP VIA Pboth ed) - 27 phtisar). 2
B — P(both Lifewt) . | _ 2 _ 4
i * 64 64

The pupil had failed to realise that the first marble was not replaced, and that the probabilities were
altered in the second draw. Correct is :



Mathematics Revision Guides — A Comedy of Errors Page 6 of 53
Author: Mark's PC

Errors caused by miscopying during the working.

Example (7): Evaluate va® +b? +11 wherea =3and b = 4.

a: 3
AN FOTOERVIRIN o el
eﬁfz,s.tﬂ e

The pupil had blundered on the last step: the 11 was inside the square root sign up until then, but was

incorrectly brought outside the square root sign, giving an incorrect final result. Be careful with

expressions within square roots; if in doubt, use brackets to avoid confusion.

The correct working is shown below:

3 k3

4 — A E m
= a5+t =366 D

Qe
b:

Example (8): Solve the equation 2x*—3x - 1 =0, giving your answers correct to 2 decimal places.

‘j: 2{”_3)(.,1 =0 — Q'E,(: 2,'7’)"4 Q

Rooks o wiﬁ {ﬂ - 3 iﬁj’“’"
Za 4
I

:34.%1, 3--7} o 4,03,“\7&2&?.

The pupil had substituted the correct values into the general quadratic formula, but the fraction

3+417
4

17
was miscopied as 3+ T because the fraction bar was not written clearly below the 3.

Correct working :

\j-. lefa)‘v-“{ =0 ——)Q)E}C:Z,‘§)“40

Roots ar wiﬁ Q 3-}.‘.@ ) &QL

—_————

2a 4 4
3+ 07 3-~r|-‘7
Q: — ) T o0 1%, -0 & 2 4p. Q

Always write fractional expressions with the bar clearly shown !
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Example (9): A line L, has the equation y =2x +7.
Line L, is perpendicular to L, and passes through the point (0, 1).

Find the coordinates of the point of intersection of the two lines.

Lirg VE 2¢ +7  ha, ,&j‘_'“‘*".d JI 2 0
O Pepedicalar U bao gediad § T4
Ptr‘)&haucu.\w ‘JM fﬂjSu ‘metjk (O);1>) 9

So ‘.{'5 f-lEV-JUHM is J; x =1

R

L\ L% ¥
nas anbersedk ), 2x 47 px-] > 2Ex+ 820

- (£
-2 2 — ;
x 5 Sub ja :1‘: 21-}7" j: -32 3

-5*4-7: 3

Vo Liwas ek o (‘%,%3

The pupil had started well but miscopied the y-intercept of line L, as (0, -1) instead of (0, 1), carrying
the error into the latter part of the question.

Correct answer:

L yo 2647 hao o geded 4 2

5 Pecpundicalar Una bon gelient §
Peperdiclar Ure passes Hhmgh (0, 1) @

b bion 1yl i eyl (LA @

Linasg vaberse ok wha 21*7:1_%K$ ZJ?:X +6:o

= & .= . .24
»X = 2 Sub Y= 4T,y 27 ;‘%

L‘\ms meok of (-%" %) ) @
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Errors caused by incorrect mathematics.

The previous errors were all caused by carelessness in reading the question, or in miscopying at some
stage of the working. This section deals with actual errors in the mathematics.

Dodgy Distributivity.
We know that (a + b) x = ax + bx where x is any non-zero quantity, .e.g. 5 x (3+4)=(5x3) + (5 x 4).
In other words, multiplication is distributive over addition.

Since division by a non-zero number is the same as multiplication by its reciprocal, the same rule

holds, e.g. ¥ = 3 +g

77
The same thing cannot be said of most other functions.

Example (10):

i) Work out /98 ++/2 , simplifying your answer.
i) Work out the value of sin 60°, given sin 30° = 0.5, and using a diagram if you wish.

- r’.g-- I

() Jag+J2 = Jree = 10 €3

j sl . o WO 'é'\

(i) §n 60 = 51~ (3074307
: ) 2 s 0.5 405 "9
- 5\‘!\ :‘:J! -+ S }{J - Q;‘:. 40«2 = |

In general,

Ja+b=Ja+vb ; V16+9 %16 +/9

sin(a+Db) =sin(a) +sin(b) ;
leta=b=45°sin(a+b) =sin 90° =1, but sin 45° + sin 45° = 1.41 to 3 s.f.

The correct answers are shown below:

“‘) Jr;‘.g-"‘-’ Iz - :TB‘}E+ Iz :Q

J
:7(24- 2 - 2(24. Q
A

o

£ ""é'

j“\; i b = J ."f

AL — Q 2/ \B
VA
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Other examples of non-distributivity are:

(a+b)’* #a® +b? ; proved by expanding, (a+b)’ =a® + 2ab +b?

(a—bY #a® —b?; proved by expanding, (a—b)* =a* —2ab+b?, and besides,
a’—b®=(a+b)(a-b).

i;«t1+1' simplifying the RHS gives 1+l—m
atb a p oo AT

X 2 x + X" ; by the power laws, X*™ = x? x x°

Fractional Follies.

o1 2 2 .1 6 3
Example (11): Evaluate the following : i) : =+ —;ii) 2—x3=;iii) — +—
3 5 3 2 7 4

,i—+_2_:j_t-z-;30 l+£;,5.+é,5+£_ij_
3 s 3+%5 8 3°5 5 15~ 715 75

You cannot add (or subtract) fractions by simply adding (or subtracting) the top and bottom lines. You
must find the L.C.M. of the denominators and work with equivalent fractions.

|
2ix3% - (29 r Exy - 64 - 65 €
4
2 2L . A T 40,28 g1
2R A A B R L
i

Never try and multiply mixed numbers without changing them into improper fractions first. You
certainly cannot multiply the whole numbers and fractions separately and then add the results.

§ A
é_,;_i:l,(z’__z,g,le L:2.4,0 0 0 @
T4 4 % 2748 7.4 17x°7° "7

ra

When we divide fractions, we invert the fraction to the right of the division sign, not the left !
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Example (12): Convert i) the recurring decimal 0.06 into an ordinary fraction in its lowest terms; ii)

T : .
the fraction E into a recurring decimal.

f- 0.06  : 0.0606... F:006 : 0.06b6..:
L 0606 ... OF: 0.6 - 0. 6666 .

Y - B

The incorrect result on the left was a result of confusing 0.06 (where only the 6 recurs, not the 0) with
0.06 (where the pair of digits 06 recurs). The correct working result is on the right.

ii)
, 0.583
0-583 7 Fm} e
3 7. 0.583 0 5 Q
2 17.00% - 12 17.000 T'{i:o.ss
L WBA
e

The partly correct result on the left was due to the pupil not continuing with the division until the
recurring nature of the decimal became evident.

1
Example (13): Convert: i) 5 into a percentage; ii) 0.7% into a decimal fraction.

50l © ol 1w @
017 * 1730“' 0.07 0 07( o, I :0.007 0

10O 1000

The incorrect result for i) was a rounding issue, as 3 times 33% is 99%, not 100%. In the incorrect
result for part ii) the pupil mistook 0.7% for 7%.
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26
Example (14): Express the fraction g in its lowest terms.

2 249
6S £s S

This is a ridiculous, but amusing, instance of the pupil obtaining the correct result, but using a totally
incorrect method. The 6’s were ‘cancelled out’ as if they were factors !

. 16 19 .
As a matter of interest, — and — can also be reduced to their lowest terms using this “method”.

The correct method is to factorise the top and bottom lines.

Perilous Percentages.

Example (15): Fred’s annual home insurance cost him £273 in 2013, or an increase of 5% over 2012.
What did Fred pay for his home insurance in 2012 ?

faswemma tsly  £273 ia 2013

c" i/v\u-t_m - lo% %273 - { |3-b5 9
YA
fred pord {273 -{ 1365 = 2012, oc { 259.35 .

t

The pupil had failed to see that this was a reversed percentage question, where a value after the %
change was given, and the value before the change had to be found.

x 1,05

/—9\ Fru!ls NSt (o 2012 Way
2002 L) {213
{260% é Zujljs - £260. Q

:'—(.05

Note that, although multiplying by 1.05 is the same as adding 5%, dividing by 1.05 is not the same as
subtracting 5%.
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Example (16): George sees his shares decrease in value by 20% one day and increase by 25% the
following day. He reckons that he had made a gain of 5%. Is he correct ?

100 —2,0'/. vas], . 1S/ . George wods & 57, Gaun 0

The pupil simply added the percentage changes to come up with a net gain of 5%, but this is wrong
because whilst the decrease of 20% applies to the total original value, the increase of 25% applies to
only 80% of the total original, not 100% of it.

Genps investmank sty (so) ok E100,
207, Liss gves {100 x08 o« £80.
29/3% on f80 §ue, {80 x 1,26 o €100

S Gtorat's shoves howen't (-N»nérz& n vohie ot M.

Example (17): Jane invests £4000 over 4 years in an account paying 3.5% compound interest per
annum. How much will she have in her account at the end of the 4 years ?

Jome invests foc 4 gl FM"EFGﬁ z 1(4000} rofr - 35%
s

o \teest earmad = 1{(4000; 4 « ?-‘0-0); 1560 9
Joma will howe £4560 n Yo accond 4/(6/ 4 %WS

The pupil had worked out the simple interest over 4 years instead of the compound interest.
A correct (but long-winded) method is shown below.

b Yo ds 3.5/ 4 L4ooq = 4140
lhkm}: p 2 3'511 £4‘4° ’l"44-"70 Acr_ow\k ﬂan’ 4 aw

é 4 357 2£4434_g7= Lis5.2z
Totet imMSt— é 590‘09 O

All that is needed to work out the value of the investment is this : .

Accourk ofter 4 yean :}4000 % 1035 ") {4590.09 Q

Adding 3.5% to a quantity is the same as multiplying it by 1.035.
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Infuriating Indices.

Example (18): Write down the values of i) 5° ; ii) 2.

- -3
W5t =09 27 2t o8

Those are two big blunders; the zero power of any positive number is always 1, not 0; also the negative
power of a number is the reciprocal of the corresponding positive power and not the negative of it !

. b.._ - _3" -L-‘ .,..L
W5 = @6 27 - s S

Example (19): Find the value of i) 16" ; ii) 4% x 2°

D5 WA - D

A number raised to the power of % is the square root of the number; also, when performing index
arithmetic, we cannot mix up powers of different numbers.

() |6‘/l :J;’@: 4, i) 4%« 2,3: (Zz)lx 2}

& 4t @

Notice how we had to redefine 4 as the square of 2 to continue with part ii).
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Surd Absurdities.
We’ve seen surds mishandled in Example (10): here are a few more.

Example (20): Express the following as square roots of a single humber;

i) V2x+7 ;i) 35 |||)£ |)£
J2

IRERSTERTENPY « BUEICEN RN el X
if't)%:ﬁ;:m OW2. 2. @

The pupil had failed to express 3 as \9 in part i) and 2 as V4 in part iv).

J’zxﬁ»F’wﬁQ(ii) 3fs:J’9J's:EIE:JZ§Q

lji)J_Z-B j/ \j/4' (iv) Ja _’: ﬁo J;; s 0

Example (21): Rationalise the denominator in the expressions i)

N :f}f
i‘)’f;:?; 0

i ii)i
\/§ 3+47

W4 4 34l 1:>,+4I7_:z+4f7 . 3407

= - -

3.1 301 HmAm 947 e Z

In ii), the pupil incorrectly expanded the square of (3 + \7), thinking it gave a rational result. The
required multiplier to rationalise the denominator is (3 - \7), as shown below.

a4 4 3201 -4t -af7 62
g —-— -_— T e = - 7
3507 3.1 3-00 O

R
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More Number Nastiness.

Example(22) : Give the values of: i) 2.4183 to 2 decimal places; ii) 5.318 to 2 significant figures;
iii) 4207.6 to 3 significant figures.

W 248 = 24 () Q (i) 5318 =53 (2sf) Q
W 420T.6- 421 (35) €D

In part i), the pupil forgot to round up the second decimal place. In part iii) the pupil forgot to realise
that the result was ten times smaller than it should have been, i.e. the place values of the significant
digits were wrong.

(«') 2.4183 = 242 (zq)Q(m 5318 = 5.3 (2sf) Q
() 4207.6 : 4240 (35“0

In part iii) we had to place a zero in the units digit to keep the place values correct .

Example (23) A builder’s lorry can carry a maximum safe load of 25 tonnes to the nearest tonne and
delivers pallets of sand to a building site. If a pallet of sand weighs 750 kg to the nearest 50 kg, what is
the maximum number of pallets that can be loaded safely on to the lorry ?

Wppu bound { permissble Load = 25500k
Y L”“"*"ﬂ pallel wesghh = 775 Ky

Y Mommum sofe ma. { pollic 25500

g

.32 & wectst indege below:

It is fairly obvious that multiplying the upper bounds of two numbers gives a maximum possible result,
but such a generalisation does not hold true in division.

The worst-case scenario in this case is when we divide the lower bound of the load by the upper bound
of the pallet weight.

Lowes bowd [i fq,«rr\kss'-i,‘m ood - 24,500 kg
UT(W bowy 1 ra.u.tt wu'a& : 775 kg 0
‘-”wwwsﬁmqfdm: 24500

. 178
- 3 4o vaswest inhgef bl 0
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Example (24) : i) Separate 90 and 144 into their prime factors. ii) Hence find the H.C.F. and L.C.M. of
90 and 144.

q0 \44
/ \ /\
C!
/\ l\ é\ Q
PQ 0® O“

Q @é@ HEF 4 9002 |~\4:sz3&=366

$ 22 o
Go: 2305 a4s 2443% Lewy q0 w144 ¢ 2*3‘5"4*00

The numbers were separated correctly into their prime factors, but the pupil had miswritten the power
of 2 in the H.C.F. and unnecessarily multiplied the powers of 2 in the L.C.M.

90 \44

/ /\

9 0

JANEENAN /\ \ Q
DB @O @+4¢

@ by v v ren @
Go: ?.)(31)’\5 (44 < 24)(3 Lu"ﬁ 40 o 144 - 24‘3 ‘5 .7100
The number 2 occurs in 90 only as 2 itself ; in 144, it occurs as 2°.

The lower power, i.e. 1, is in the H.C.F. ; the higher power, i.e. 4, is in the L.C.M.

Example (25): The instructions on the label of a 2.5 litre bottle of fruit squash say “Dilute to taste: 1
part squash to 5 parts water”. How many cups of capacity 250 ml can be filled from the contents of
this bottle after carrying out the recommended dilution ?

rtio S?m}x:Wmﬁl s 145
Attne obl{u‘.'hfgj vel. 6? S?mL . 12500 s

S 25XS: 12,8 Lifme” 250 (or 50, Cpt ﬁ%é—tf}“d

The pupil calculated the amount of water only in the diluted squash, instead of combining the volumes
of the water and the undiluted squash. Correct working is shown below

pdio Squech i Wobis - |5
14526, s | PMMJAM
squash yiclds b ;W’h diludid. Q
Val, after Lb.\k'wg - 2y 615 Utes '_53_‘3_°_°‘af 60, vags Cam be HLEJ_

250
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Example (26):
i) The mean distance of the Moon from the Earth is 384,300 km. Express this distance (in km) in

standard form.
i) The wavelength of red light is 6.56 x 10" m. Express this as an ordinary number.

iii) Find the value of (3.5 x 10°%) x (4 x 10°).

6
G 384,300 kn = 3,843 x10° ki 69
() 656G s 00000000656 m (X

Gy (3.5 <10%) x (4% 10%) = 14x 10"

In i) the pupil thought that, since the number 384300 had 6 digits, the power of 10 would be 6.
In fact it is 5, as 100,000 = 10° and 1,000,000 = 10°.

In ii) the pupil inserted 7 zeros after the decimal point instead of just 6.
Take 10° = 0.001 (2 zeros after decimal point, not 3)

In iii) the end result was ‘mongrel’ standard form because the number part was not between 1 and
9.9999... . The pupil should have divided the 14 by 10 and added 1 to the power to compensate.

Correct results below:

(G 384,300 km = 3,843 210" km (2
) -7

Uh (’)56)(10 m : 0.0000006S6m 0

(iy (3.5 leS) x (4 x 103) PERVIVRT S A [
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Example (27): i) A train journey takes 2 hours and 12 minutes from Manchester Piccadilly to London

Euston, a distance of 187 miles. What is the average speed of the train in mph ?
ii) Another train covers the 207 miles from London Euston to Preston at an average speed of 90 mph.

What is the travel time ?

,s—“ Tina e 1.\1»«;0 2rz “'L"‘f ,

T
0 . . 207 ln
() Pistence = 207 ™ Time: 200 9 3 pows 0
90

b
N 5‘,,_9_9: QOMP
2 2o 30 M e

Units of time are not wholly decimal !

In i) 2 hours and 12 minutes is equal to 2.2 hours in decimal form, not 2.12 hours. Similarly in ii) 2.3
hours is equal to 2 hours and 18 minutes, not 2 hours and 30 minutes.

/D () Ditkema 2 1870l . g
SXTN Tme: 2°02" = 2,2 o 0 22 0
() Pistenes = 207 w2

v,sre)-p- QO#?L

Time s 200 5 2 hews
q0

© 20 (§ mon 0
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Algebraic Abuse.

Example (28): Expand i) x(5x — 3); ii) (x +5)%: iii) -2a(3a—5) and iv) factorise 6x% + 10x°y?
fully.

iy
~2a(2e-9)
) f\x+5)l = x"+25 0 2030

) S @
: -6a' -10a 0
=10a

(‘H\J 6113 + EOI3:jL = I—:l (61’.{ 101.13)

In i), the pupil forgot to multiply the second term inside the brackets.
In ii), the pupil thought wrongly that (a + b)2 =a’ +b? forall a, b; the correct form being

(a+b)* =a®+2ab +b?

In iii), the pupil forgot to reverse the sign of the second term when multiplying by -2a.

In iv), the pupil failed to spot that 6x and 10x%y have a common factor of 2x, which should have been
taken outside the brackets.

Corrected answers :

NN 2
W LG ¢ FeE &
s 2
/7<\ ]
Uf)(\li'S)l : U“g(x-tﬂ x40 425 Q
RN
N *Sx
\\ e
e
5%
£ ‘%
i) 2
(i) Z2a(36-9) : 0a-6a 0
N
five

(i) 6x2:j+ IOISJL : 2I23(3$313\) Q
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Example (29) (intro): Here is a rather strange fraction sum, reminiscent of Example 14:

& &
46416 4+¥ 20 40 + 14 4404
3 <

: -“’"‘"14
g4 144 50 }?T_

i

LA
(+ 8 Cféz

56
The starting expression in the first case is equal to ﬁ . We then tried cancelling a factor of 10 from

20
one of the terms on the top and bottom, and ended up with a result of ? . Both results happened to be

equal to 4, but this method does not work in general.
54 . . 18
In the second case, E , or 3, is certainly not equal to 3 ,or 2.

This example was somewhat contrived, but it is surprising how many pupils quite happily cancel out
expressions ‘term by term’, as the next example will show.

Example (30): Simplify M
P +oImP 2x2 +9x+4
‘ |
23'2“ 7 :
RS L Ys £ SR

E;ar:,- T2 + 4 9%&_,_9,“..%9 Gx +2
| i

The pupil spotted the common terms of 2x* on the top and bottom, so they were cancelled out to 1.
The same method was applied when the pupil cancelled out the 4’s from top and bottom.

We can only cancel out factors and not individual terms when simplifying expressions.
This is totally wrong - we cannot cancel out terms !

The correct working is :

211_+71_4_ (2% - )(x +4 )

B -

x v x4 (2e+1) (x4 4)

: (21-1)(\)'/(4_\)_ . 2% - | 0
Qre)(¥FD 24

We factorise the quadratics on both the top and bottom lines, find the common factor of (x + 4), and
finally cancel it out.
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4x* -18

Example (31): Simplify
X—3

The pupil had incorrectly ‘decoupled’ the terms from top and bottom to form two separate fractions
The correct method is:

br’-18 2 2(x+3)

e O
Simplification of equations can also lead to incorrect conclusions and ‘lost’ solutions.

Example (32): Solve the equation 2x° = 7x .

We have divided both sides of the equation by the variable x , but in so doing, we have lost a solution.

The correct working is:

sza T — ZI?'«?I =0 @

it 1(21*?)11 Q Q

- I:Oi *r= 7/2.,

We had lost the solution x = 0 in the incorrect working.
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Careless cancellation can lead to more than just missing solutions.

Example (33): Here we have managed to ‘prove’ that 2 = 1.

2. Al "
i) Take two numbers a and b such o= b - g:eb —> Q}- bz ab-b
thata =b.
ii) Multiply bogh sides by a and i \
. / NP .

then subtract b from both sides. —= !\&_1,)\0\.75) s b[a b

- (\Q +b) = b
iii) Factorise, cancel and simplify. - b

- brb :

- 2b < b
iv)2=1. -~ 2 = 4
Something has gone wrong here, but what ?
The next brevity is even sillier.
Example (34): Solve the equation 3x = 2x.
Divide both sides by x, and we have this weird result:

3x - 2 x
3260
The correct result below holds the key to both this example and the last one !
31—:2'{" _:,37‘21:0 —?1;00
Recall the previous example:
o . o

Everything is tickety-boo so far... Q= b - {f -ab - Ql 3 .bg - - _b?_

Factorising ....

= (o-b)ash ;Ba-i}
Dividing both sides by a— b, but at (a-b)( ) (

the start of the sum we assumed - ‘&Q +b) = b 6
a=h. - b

- brb :
Hence we are dividing by zero. -~ 2% = b

- 2 = 1

In this example, the only solution to the equation 3x = 2x is x = 0 when done correctly. When we
factored out x in the faulty working, we divided by zero.

Division by zero is an undefined operation — you simply cannot do it !



Mathematics Revision Guides — A Comedy of Errors
Author: Mark's PC

. X+l x-2
Example (35) : Solve the equation

+ =1.
Xx+3 2x-1
X +i +1-2
13 2y 0 —a(x+\}{21-a)(r«z)(x+3)=1

> U lex-l « X X—6 =4
o 3t w2271 5 3x*42x-8=0

> (@3x-4)(x+2)i0 > XYy, x:72

The incorrect working above is a result of the pupil attempting to cross-multiply the expression. There
might be a follow-through credit for attempting the solve the resulting quadratic.

a ¢C
If an equation can be written in the form E = — where a, b, c and d are expressions and b and d are

d

not zero, we can cross-multiply and write ad = bc.

The equation needs to be rewritten into a suitable form for cross-multiplication to work — here is the
correct working

x4+l x-2 X4 *-Z

T+ 2x-\ x+3 ¢ -\

- x4 2x-1 x-21 X+ \ x4\
2 —p———" o opuip—— ————— W m——
x+3 2¢-1 -l x+ 3 2x -1

> (pe1)(2ee) 2Gea3)(x+ )
~ b ax-t s xieAxed
g 'l,xlﬁ-x-\ -xl. Ax-3 =0

= "3 ~4 20 -9(3(_-4){):-#1):0
e A) b -1 . Q

Example (36): Find the solution(s) of the simultaneous equations

— 2 .
y=x"-5x+9 5 simadtoneons solution
y=2x-3 .

. AL DL.'SDC*G‘:ZX-3
The pupil had made a careless
sign error here when - z . @
subtracting 2x — 3 from both XT-5x+8 -2x-3 =0
sides. —

' Ix +6:20 —(x “D(x-¢) 0
%.coo (s f( '”J({I"Rc.{'iov\ Fto ot l? ) Q
Xel, gz o) (swh b 2x-3)

A= G,n: 9 .

X*—5x+9=(2x—3)

Page 23 of 53



Mathematics Revision Guides — A Comedy of Errors Page 24 of 53
Author: Mark's PC

is equivalent to

X*—5x+9—(2x—3)=0o0r
X*—5x+9—2x+3=0.

A minus sign outside brackets means reversing everything inside the brackets.

Correct version:

> simaltonesuws solution
ke 3L?"'5:C+‘I = 2x -3

= x . 5x4§ x43 0O @
T oxt cTheeir e 0 5 (x-3)(x-4) =0

L. caacls 'f( inkersection Pl’.o ae 3,4 @

X=3,y:z3 (sh inke 2-3)
x= 4

j:
= 'J:S Q
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Quadratic Quandaries.

Example (37): Solve the equation x* — 12x + 15 = 0, giving your answers in the form
a =+ Vb, where a and b are integers.

xt-)2x ¢S =0

> x- 22 -0 2t A Q
2 2

Xt b :_\:II{Q:: 6+, 6-Ja

The pupil made an error in the surd arithmetic: —— =

2

(See Example (20), part iv) for a similar case.)

2
X -2 1-\_5 =Q

= y - 12+ Ju4-¢0 . tzi'\rs? 0
2 2

=1 6 i‘_maxr 641'\]-2...!, 6-Jzt

Example (38): Solve the equation x* — 6x + 8 = -1.

The pupil forgot to rearrange the equation into the correct 2 ‘ g
form, i.e. X’ —6x+9=0. X~k 4

J84 84 [s4
_Wz\/;:\/z,notm.

Always have zero on the RHS when solving a quadratic > (x-2)(x -4 = 0

equation by factorising.

The correct working is : X =
o6 g -
X -kt 4 S
—> xt 4+ 9 = O @

= (x -3)" = 0

5 x-3.
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Infuriating Inequalities.

Example (39) : Solve the inequality 10 —x >3 + 2x.

0-x > 3+2x
-x 7 ix-7
=3x > -7

D x <A

0-x > 3+ex
-x 2 x-7
=3x > -7

Qx >-h

The pupil forgot to reverse the inequality sign when dividing by (-3) in the last step !

The correct answer is shown on the right.
Example (40) :

i) Find the region of the plane satisfying the
three inequalities
1<y<5;3<x<5;y<x-1

shading out the rejected regions.

(The linesy =1 and y = 5 have been plotted.)

ii) In that required region, plot any point(s)
(x,y) where x and y are integers.

[
............... —_—
¥=5
44
24
............... —y=1
+ t t + =
-2 2 4 1 8
24

0
\
N
et
x
L

N

24 (0,0) sakisbres &347(/\ w 0  o-)

X

7/ S
y
| Il % v=5
44 L v 2
NPT S ON
. | . .
\/ | .
N .‘Q X
2 o« | 3
(%2) |
- y=1
/ | ;
; & } oy x
2 7 /Y /6 3

2T pand (0,0) does it smt“b j<’( =A

i o <4 =\ s H&k'

o ik 15 dn &Jeduf sida

In the case of the faulty answer on the left, the pupil had rejected the region on the wrong side of the
inequality y < x— 1, by mistakenly assuming 0 < 0-1. The corrected answer is on the right.

(Both examples are correct, though, in identifying the inequalities as strict, hence no points on the

boundary lines had been included.)
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Treacherous Transformations.

Example (41): Two transformations of the graph y = x* are shown below.

Find the equations of y = f(x) and y = g(x).

() oagn tomslofed & (%)

= trons lafion K:) , so Hx)- X +6

0! O(’\Sm ‘l’mm&(d?c! 4 {1‘0)

Y
J

/ v =.Q(r}

&

S temsldhon (2),50 96 = (z+2)" €

The x-translation appears to work the wrong way at first, but substituting x = 2 in y = (x +2)? gives an

answer of y = 16, not 0.

Substituting x = -2 iny = (x +2)° gives an answer of y = 0 as per the graph.

Correct is:

U) Odjnﬁ tronsloted L (075)

- tronslation K:) , SO HI)-’ xz+6 Q

! OhSm ‘i'fﬂm&ln.hel + (200)

S tansleion (3),50 36 = (-2 @
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Example (42): Two transformations of the graph y = sin x are shown below
Find the equations of y = f(x) and y = g(x).

e

¥
(907, 4}
T 7 \ [”jm 1T o 1
rd I
T / f 0t
(907, 1) é

4 /
: x , : }
an 181 270 0 a0 18 270 0
2T o5t
S/ \/
¥ - SR )

() ok (49, ) msfomed & (10,0 -
- 3,sire\'o#\ ob S(nx{.g{—uv{'or 4/ so f(x) - A—SMIQ

(i) fowk (90)1) pamspoemad & (30°)1)
—> x - steekck 5] scale ]Lu(fof -;')so ?(1): Sia (%) 8

Just like the x-translation, the x-stretch also appears to work the wrong way at first. This x-stretch has a
scale factor of % , SO its equation is y = sin (3x), not y = sin (%x).
Let x = 30°, then sin (3x) = sin 90° = 1 as can be verified by the graph.

Correct is:

\1) Poind (QO‘,ﬁ) +rwn5&0mm& {. (Cjo')ar)
- 3-5{!‘2?0&\ 06 Sc,n.kq{—m,{‘o( 4/ so f{x) z A—S'MIO

\'ll‘) fowk UOH)’I) {-msf.](mu‘ b (SOO) 1) ‘
— x - steebeh scale F“d'o( ?)50 (a-(:> ;s;,\Gx)O
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Trigonometric Trauma.

Example (43): Find the length of side x in the right-angled triangle shown.

X

2 cm
h.2cm

2 2 2
x'z 5.2 27 310% 5 x: ST 5 X557, 0

The pupil failed to realise that side x was not the hypotenuse. The square of the 2 cm side should have
been subtracted from that of the hypotenuse, i.e. the 5.2 cm side.

l [oa s
)Cl: SOZ - 21 < 2,3.04' — X = 13304 = 4‘.g c/h\ Q
Example (44): Find the angle labelled x in the triangle shown.

32 cm

‘ 40 cm
QA

x 32' . U]
== I >y 3280 e 0
sind('  swn2§

0 Sin28°

The pupil had mixed up the sides and angles here. We are given a side of 40 cm, not an angle of 40°.
Correct working :

L]

7 0
sin x g : '
A sin 28 —X  §iAY: 40 <in28 - sinxs O, 587

—

40 32 3 . 0
0 - )L"’ Sglq .
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Example (45): A, B and C are the corners of a triangular field.
Find i) the area of the field; ii) the perimeter of the field.

A

0.78 km

One step had been carelessly omitted from the working. The pupil had forgotten to take the square root
when calculating the length AC.

Correct version:

. ° - 2 7 X 2
FARE — AR A -, ’1" A D 75 = £S5 %5”\'7{ 2 0.389 kkﬂ ‘0
AR - o SRR ASEE TN <
S
2 2 .
£ g [(AC = bR . 2{agy (B0 e TH 0
To £rd AC uwse s aule (AG = (a%) SARBRS K
. . o? - () = L34
- AcT = ;73?’?:53\—"\2%&7%”@\. A—Uﬂ} = 1347
AC
e vy
-3 aC W34 - toln
o Padwel” 8%+ .15 e 1462 3 09 ‘{0
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When a question is illustrated by a diagram, then the written annotations should be assumed to be
correct, but that the diagram itself is not drawn accurately.

Example (46):

i) Show that the area of the triangle shown is

14.0 cm? to 3 significant figures. 8cm
4cm

You must show all your working.

7cm

" Amci-lamx[mqjht 0
4.

“5"% x4 (4.0 ml

This ‘solution’ has one lethal flaw — the pupil assumed that, because the triangle looked right-angled, it
actually was right-angled. (The sides do not satisfy Pythagoras’ Theorem, as 4° + 72 = 65, but 8 = 64.)

. j': wC:oalrb-ct 6e49-04 1 &
- 2%; ) Ix4x7 56
A b 7 c , ‘
C:z §6.9% Area . ;’x-ﬁ({iﬂ'u %8.‘7800

2 13.998 em’: 14.00m” & 3 5.f.

Because we are not dealing with a right-angled triangle, we need to use the cosine formula and the
general triangle area formula to answer the question.
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Vicious Circles.

Example (47): Two tangents originating from point P touch a circle with centre O at points Q and R.

Calculate angle QSR, labelled x in the diagram.
Give reasons for each stage of your working.

Calculate angle x , giving reasons for each step in your working.

¢ roq = 160-64 = 116" (apposite anyly, § yebe quadelabnd

w@“lfo)e

2 Qsh- x - 6.
X7 56" (angl kit i3 doukl Ho angle

ok Grumfedne)

The pupil obtained the correct value for the angle x, but did not explain clearly why the quadrilateral
PQOR was cyclic.

Correct reasoning below:

Ls PQo,PRo: §p° (tergents and codii wak b 90") Q
L LR 360-(1g0+ ¢q) = 116" (oylosim § quadolederal

0 = 360°)

4 QSR x - %; S& (Mﬁl‘”& wnhre is JJQIA.L[J.HQ (.L
S @

Interestingly, any quadrilateral bounded by two tangents and two radii is cyclic because it has an
opposite pair of right angles !
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Example (48) : Line AB is a tangent at point T to the
circle centred on O. Points P and Q lie on the circle’s
circumference.

Calculate angles x and y, showing each step in your
working.

T a’(:* §Z° 25"

., P@o*
| o @ (et anges) €

N x: LTO0: l?.@(omﬁh ok antre
53 &a\doh%tu/\xllakdr cp,)
Loz 27" (:"wo»‘lé), n

The pupil had confused the
alternate segment theorem with
that of alternate angles in parallel
lines, despite the fact that lines
AB and PQ are not parallel.

Other errors had creptin as a

result, such as angle OTB working B
out at 27° + 52° or 79°, instead of A Toa i isosalss: e
90°. L pat: 9 (glf?wiitl m"ﬁl‘“)

. i []
| LpPgo = y: SI-27: 2s

The correct working is shown below.

/ TPQ.= 52° (qﬂ’trmail seﬂmn«vd’)

S Xz Lto@: (04° o

(amgle of confre = double Yoo omgle
ot deummfrtna 0
O L0Te, oQT: 35 (A 08¢ i ]So!cn,lﬂq)
£ pa : 63 (Uteaneds segmont)
REVIES HEN I NP L

e

B

(Examples 49-60: more algebra, shape and space pending)
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Example (49) : The graph of y = x* — 3x - 7 is shown below.

15T

B

i) Using the graph, find the approximate solutions to x* —3x - 7 = 0.

i) By plotting a suitable straight line, find the solutions to x* —3x - 7 = 3.
Verify your results algebraically.

iii) By plotting another suitable straight line, find the approximate solutions to x* — 4x - 6 = 0.
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Parts i) and ii) were answered correctly, but
in part iii) the pupil had subtracted the
quadratics in the wrong order, and ended up
with an incorrect equation for the straight
line, namely y =1 -x instead of

y =x-1.

The given line equation is in fact the correct
one multiplied by -1.

(1) ApprX salukions + 12-31-7:0 o

L= =l6, X= 4¢ 0

(@) f~3%-7 =3 . PLt y:3
Lok X=-2 x'-3x-T72 446-7:3
lt x- 5 xi- 3y-7: 25-15-7:=13

L“'"" '\U,,'-‘OLA’ T ‘il—41< —é =2 Xl+3>: +7 2 1—2_ °
A ?".ot' j_’ -2 o

2
Appred WL\»&M\-} b Y -4r-6 20 o X f T, x4
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The correct working is as follows :

4

00

(1) Approx sobukions & x'.3x720 ot

ko -6 X 4¢ 0

() f~3x-7 =3 — 11—31 -10 =0 o Plak j:3

> (x42fx-5)=0 . X: -2 x=5. Q

vy .
(i) oz xt.3x-7 ;N X drx-6

! N N 2 < ~
old' - New' i dna7 x4 dxe6. 2 x-1

Rty s oy 0 g

Approx. sewbiong & 2 Ax-b 0 o.e - N S
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Example (50) : i) Calculate the volume of the
container for this SwissChoc bar. It is in the shape
of a prism, and the end faces are equilateral

triangles. U) -

ii) SwissChoc bars are also sold in 400g packs, o4
mathematically similar in all respects to the 170g Y ¢ ‘(’PC) 6
pack shown. Calculate the corresponding lengths of v\ 0 t? i

the 400g pack 3}5 .I )0

(1) Voluama = cross-seion oren Lot

Q . Px4Sx4.5x215 = LB O

(“) F\OJT'O c’l we/.‘j}d; = 4'00:'70 - 2,035 i 1 0

(Seme wa ntio fl JdlM»mu)
iy %J:\n ﬂ va\_zHu 5 J'ZES” - 1531 o

Heace loaghh § 4odg box = 275+ §3: 42.2cm 9
ends 1 - 5 4.S% |53 6.9 cm pa s |ola

The pupil had made two errors here. Firstly, the sloping height of the triangular end face was used
instead of the perpendicular height, and secondly, the ratio of the lengths of the two packs was
calculated as the square root instead of the cube root of the weight ratio.

The correct working is shown below.

. hayq it :
kl} i /:q:ij,mw' 4 Vol‘u"“l s C/bii-iujlon area A bﬂﬂ\
= il . 3 3
Al 3.9 om Q T X 4.5%3.9 x 22.5 : 241 cm a

Gy Rakio  wights - 4003070 = 23524 0

(Some o, rofio 6l \[o\M.r'\lf)
v Radio rrl s = 3535 .14 - 133 = 4 0
H%u’_ Lhui""k JE 400j box = 27.5 x 1,33 - 36-60»»1 o

ends 4 = O RS 6.0 um per side .
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Example (51):

i) Express the following compass points in bearing notation : a) East b) South-West

ii) The bearing of Manchester Airport from Liverpool Airport is 085° . Calculate the bearing of
Liverpool Airport from Manchester Airport.

¢gao
A (W Bast = 090" V)
0 W) Southwest - 225°
i ok S
" (i) Beaory 4 Mondosty fow Livespoo = 03¢’
3 ) | |
223 A ‘BQ'JL btan v :
- _ " 11 vpaal from Momehady . -

Beo-ogs)’ 275" (X

The pupil had subtracted the bearing of Manchester from Liverpool from 360°, instead of adding
180°. A diagram (as below) would have prevented the error.

030
] () (a) Eat = 090"
o °9€° ) Souwkh west = 225° 0
L —E e
o (W) Bm.mj n] Mancdaater Fow Lhe.ffooc;} : {zxia

Yy o L ™

) R
| e\ @
L @

4‘,‘ Back bam-«:? Livcrrqa‘ F‘NS‘h MQMC,LQS}!{: S‘S-h&c)

Q = 265°

Examples (52) to (58) for shape and space currently pending.
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Vector Vagaries.

Example (59): In the diagram, a& =3,
OB=b.

Point X lies on line AB such that the ratio
AX:XB=1:n.

i) Express vectors E , H and 5( in terms
of aand b.

ii) We are then told that point X is one-third of 0
the way from A to B.

Find the particular vector expression OX in terms of a and b.

5+ 08 - ayl 0

[

b

=

vy
£l &l
=z

@
W

- %;r_':\u ,.(_‘» b

t+ N

W) As A ix® = (12, n=2 . o
—> 4 v
ON = 'gg&sk 9

The pupil began badly by failing to realise that vector a should have been subtracted and not added.
The correct working is shown below.

\) AR Ro+0B :-avk -bog 0
SR et @
TR () D

e @

D Ac axixg- 152, a2

—
7ot @

L1

[«
v
N
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Example (60): ABCDEF is a regular hexagon with centre O.

OA =a, OB=b.

M

Mot accurately Mot accurately

drawn drawn

A B A B
M
a b a b
F C F C
@]
E D E O

i) Name one vector in the diagram equal to a, and another vector equal to —b.
i) Find vector expressions (in terms of a and b) for OC, OF and AB

iii) M is the midpoint of AB. Express OM in terms of a and b.

s

iv) FA and CB are extended to twice their length to meet at point N. Express ON in terms of a and b.
v) From the last result, how are points O, M and N related ?

The pupil had added vector a
instead of subtracting it in part

(ii), and also failed to spot the
scalar multiple relationship

between the results in iii) and

iv) despite obtaining the correct
result. X

The corrected answer is on the
next page.
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o F-e wt @

@ OC = 0b+dc AL parallid & OA,
ap[:os\b drecdion Q

N2 —
‘OC.‘—‘E‘q ; OF:“C_)Z-’ E_E
— —
AB =0c: b-a Q
- \ \
Uil)  om 2 ohr tAB: 2-72 +3b
2 L
. &
. -
U fds 2 e rs b

.
i

\)
~ -
o
a4
&\
‘G—
zl
1]
o
3

W) om =

G0 s scolor kgl q SR (haft) Q

Vo bowk 0,V N ave collnsar it M Ha mdpad 4 On-
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Example (61): Here is some information about how many texts Year 11 pupils sent over a certain
week:

No. of texts 0-24 25-49 50-74 75-99 100-124 125-149

No. of pupils 4 7 17 11 5 1

i) Express this data on a frequency polygon.

Y
r

=
L

No. of pupils

@

ES

%]

No. of texts

ii) Estimate the mean number of texts sent by the pupils.
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No. of texts 0-24 25-49 50-74 75-99 100-124 125-149
No. of pupils 4 7 17 11 5 1

The pupil had drawn the frequency polygon : i ‘

to the correct basic shape, but the cross marks 5 7S

had been aligned with the ends of the class
intervals (24, 49 ...) instead of their midpoints
(12,37..).

I~
A
A

The calculations of the estimated mean,
however, were quite correct.

No. of pupils
s
e

a -
\\
X

PS

o
/i

No.of texts

Toxts  Clase ("'—'7‘/%"(:&} ifnﬁf’»\ Mid-Value
Mid-Valne
0-24 12 & £
S
s g3 2 259
e g 9 1054
S
= £7 ) 957
75-99 560
"2 5
- V] S |
RS- 149 1) l —
45 3015
Mo~ €3€ = Sobs Ze 0
45 7 tents

The corrected frequency polygon is shown on the right
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Example (62): Twenty families in a street were asked about their

favourite type of takeaway food.
6 said fish and chips, 4 said pizza, 3 Indian, 3 Chinese and the rest

‘others’.

Draw a pie chart to represent this information.

The pupil had miscalculated the 4 20 famdliey:
angle corresponding to each { ‘z"'""':l 20° 9
‘slice” of the pie.

Fisha Chpps {207 126"

If 20 families are represented by . .
360°, one family is represented Pirra 420~ S0
by 18°, not 20°. , O .. ¢

Chanee  3x20 760"

O |

s 360320 407

The correct pie chart is shown below.

20 famie,
e ©

{ Fn/m-lﬂ‘ 20 ° \§

othas Fish o Chaps = 6x1€"= 108
Pirza s AxIgts N7
ndion : 31t 2 4
WAM 3 x |%' - 54

o 'othen

2 20-(6r4+4343): 4
4x8-1"
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Example (63): A fruit grower recorded the yields of apples for the 64 trees in his orchard.

Yield (kg),w | 10<w<20 | 20<w<25 | 25<w<30 | 30<w<35|35<w<40 | 40<w<60
No. of trees 4 9 21 18 8 4

i) Complete the cumulative frequency table.

Yield (kg),w | 10<w<20 | 10<w<25 | 10<sw<30 [10<w<35 | 10<w<40 | 10<w<60
No. of trees 4 13

ii) Plot the cumulative frequency graph and estimate a) the median and b) the inter-quartile range.

60

50

Cumulative frequency
.
0

10

20

Yieldinkg

a0

60
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Yield (kg),w | 10<w<20 | 10<w<25 | 10€w<30 [10<w<35|10<w<40 | 10Sw<60
No. of trees 4 13 34 52 60 64

1 :a.;la = gs::::.-i ' : : Q
ﬂ : AR i -
et :
i i

RREA 20 ons
1

b |
4 |

Medigy & 235K o

J”*ﬁM"‘ W; 3" 2.3.5 - 705'(3

The pupil had plotted the cumulative frequencies against the midpoints of the class intervals instead of
their endpoints.

As a result, the median and quartiles had been estimated at rather less than their true values.

The correct working is shown on the next page.
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Yield (kg), w | 10<w<20 | 10<Sw<25 | 10sw<30 [ 10<w<35|10<w<40 | 10<w<60
No.oftrees | 4 13 34 52 b0 64
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Example (64): A sample of 60 people on an estate was asked how much they paid each year on their
home insurance.

Annual Insurance (£), x | Freq.
100 <x <200 7
200 < x < 300 18
300 < x < 350
350 < x <400 8
400 <x <500 9
500 < x <700
T o | 200 300 400 500 | 600 700
{ Annual Irpsurance £) i

i) Use the information in the table to complete the histogram.
ii) Use the information in the histogram to complete the table.
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Annual Insurance (£), x | Freq.

100 < x <200 ]
200 <x <300 18
300 <x <350 28

350 <x <400 8
400 <x <500 9
500 <x <700 -

"~

i
£ ; T
- ## z -
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Eishie b
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SEImazsenrmy : e
i G
3 s i B
100 50 1 e
fo 1 S
i {Si3538 as A SEat R

The pupil had treated the histogram as if it were a bar chart, without any understanding of frequency

density and area.

As a result, the sum of the frequencies came out as 67 (even without the missing class), and the shape
of the ‘histogram’ came out totally wrong.
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C_\m b
Annual Insurance (£), x | Freq, width  Frey Dy
100 < x <200 7 100 0.9
200 < x < 300 18 100 0.1%
300 <x < 350 4 So 2.28
350 < x <400 8 so P o
400 <x <500 9 109 . 0.99
500 <x <700 4 20Q 0:02
i i i i : :
‘L (334 i
1
i 4 SR P
B =128; % §i s i v !
F mizizieame
iﬁ ? : Q:: :
fo [ [ oae i

The true histogram is shown here, with frequency densities correctly calculated and the frequencies
represented by the correct areas.
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Example (65): i) A card is drawn at random from a standard 52-pack of 4 suits and 13 ranks.

What is the probability of it being a) a Jack; b) the Ace of Hearts; ¢) an Ace or a Two; d) any rank
other than a Five; e) a Club or a Queen ?

) (w P(Yede) s 13 13 , kb) P (A hok) ‘g';_? ) p(fmz) : —+T§_,]Z_3
W (Five) “é s P(M{' Five) < -i: % <
(e) P(Ciu«é or Quasn) - p{Cub)+ p(QU._%)_. -"F:f'llé'; .%._

The pupil slipped up in the last part, because drawing a Club and drawing a Queen are not mutually
exclusive. You could draw the Queen of Clubs !

@ (¢) P(cwb):

\| o
. P(Uu)oor &um) ;gi":’s' = (No-‘: m% excluanive ! )

There are 13 Clubs in the pack and 4 Queens, but that would mean counting the Queen of Clubs twice,
and hence we must compensate by subtraction.

s ?(Qumy.f;,w teld & for Gt d Clbs

ii) A game involves a toss of a coin and the drawing of a card. What is the probability of throwing a
head and drawing a King ?

(i P(W)-’faf’(ws%w's (el i) s 2
e -

The toss of the coin and the draw of the card are independent events, so we multiply the probabilities
and not add them !

(D P (had)s 3 Plers) = & o P (Head, bing): 4 % -t

& &
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Example (66): i) A box contains 4 red cards and 5 blue cards. A game involves drawing two cards out
of the box one at a time without replacing the cards back in the box.

What is the probability of i) drawing two red cards; ii) drawing at least one blue card ?
st Deaw 2':3 D

|
- L
R T 3 % Q
49 hﬁ\ 2,8 < Ay, 5 - 2%2‘5/1f

B R g ea e B o
ST 5,8 Tt T

J.
LR - X
?ﬁ

™| By

) Pobabilily § domnmy 2edi - € (D

(o) ProLnB.U’(j“ &WWA"\J of laat 1 blue
. . 5. 5.5 s
p(RR) +e(8,R), p(s8): 202,52 o @

The pupil’s working was correct, but rather a lot of time was wasted in calculating the probabilities for
part ii).

It was only necessary to realise that “at least one blue card” is the same as “not two red cards” and
subtract the result from i).

Dol Ly
1sw:w 2;;‘//\%/ LR :,fq{*':%-' L &
49 8 W) Probahility { deoriny '_)"{'L‘:‘% Q
B\\ 8 W Pabakildy § deoming ot loost 4 bl
T ekabldy 4 aegihing wagt 2reds

Qi"P(?_ﬂ_&) [ Q

ﬁ\\\/\
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Example (67): Harry has been investigating two coins for bias by tossing them together and noting the
combinations. The following results occurred after 100 trials ;

Two heads: 26 Two tails: 27 A head and a tail: 47

Harry reckoned that the coins must be biased, as there were three combinations to test and that the
results should have been closer to 33 for each combination.

i) Is Harry’s reasoning correct here ? Explain.
ii) From Harry’s results, can the coins be classed as fair ? Explain.

) HQA'THIS Monjr\j 18 il'\wn—?(x J s 100 coin '{O.ﬂffi [ ""GQSM
& hanwhy | He Shopld extend Hae *”!W'M%} % 200 toges.

The pupil is wrong on both counts here, but a tree diagram would have helped in answering part ii).

The correct answer with full explanation is shown below :

Hw‘s fe_QSOn)V\j i meorreck

he B0 % two
BEES a=C e Mg mabiy o a0 o tanl

T /4
SSLTU o ey g ey ekl
0 "\T,T \}4 9&5 Ora M’j 1 Mrj two fenln- 0
P(ﬂ,ﬁ) :1/4} M) r p(T, 1) - '/,, ; P(T,T) .-'/4 0

() Expected @dls fopiy . Two hasd, Y 4 100225
Telo toals - 4 4 (90 7 25
Heed xTadl ;'; L{ wo: 5O

Rosulte ot close emauyl A thaoretical o pass Loims & foal 0



