MARKING SCHEME 2001

JUNIOR CERTIFICATE EXAMINATION

MATHEMATICS

HIGHER LEVEL

PAPER 1

GENERAL GUIDELINES FOR EXAMINERS

Penalties of three types are applied 1o candidates® work. as follows:

Blunders - mathematical errors / sign errors / omissions {-3)
Slips - numerical errors (-
Misreadings (provided tash s not oversimphified) 1)

Frequently occurring errors to which these penalties must be applied are listed 1n the
scheme. They are labeiled as B1. B2, B3... .S1.82.83. .. Mi. M2, .. .etc.

When awarding attempt marks, e g. Ati(3). 1t 1s essential 1o note that

any correct relevant step tn a part of a question merits, of feuss. the attempt mark for
that part

if deductions result in a mark which is lower than the attempt mark. then the attempt
mark must be awarded

a mark between zero and the attempt mark is not awarded.

Worthless work must be awarded zero marks. Some examples of such work are hsted
in the scheme and they are labelled as Wi, W2, . etc

The same error in the same section of a question is penalised once only

Special notes relating to thie marking of a particular part of a question are indicated by
an asterisk. These notes immediately follow the box contamning the relevant solution.

Particular cases, verifications and answers derived from diagrams (unless requested)
qualify for the attempt mark only

The phrase “and stops™ means that no more work 1s shown by the candidate.

Page I of 32



QUESTION 1

Each Part 10 marks

Att3

(N 10 marks

Aft 3

A car was bought for IREI8 750 At the end of the first year the value of the car

had fallen by 20%.
Find 1ts value at the end of the first year.

1% = £187-50 or % = £3750
> 80% - fIs000 o % = £15000
* Accept correct answer and no work
Blunders (- 3)
Bl Error with decimal point. e.8. 1% = £1875.
B2 Mathematical error, ¢ g 20 % taken as some fraction. but = IT
5
B3  Failsto get 80% -stops at 1% 4 £187 50.
B4 Gets 20 % or l_ of 18 750 and stops > £3750
A
B5 Takes 18750 as 120% and gets 100% - £15625.
But note I?Z(S)O = 156 25 and stops also incurs B3 > 4 marks.
B6  Takes 18750 as 80% and gets 100% > £23 437 50.
5
But note I887(l 0. 234 375 and stops also incurs B3 > 4 marks.
Shps (- 1)
S1 Numerical errors to a max of 3.

Misreadings (- 1)
M1 Reads as IRE17 850 or similar.

Attempts (3 marks)
Al 20%=é or80%=% and slops.

A2 Cost price = 100 % am—i stops.

Worthless ()
Wi Incorrect answer with no work.
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(i) 10 marhs Att3

A train travelled 155 km at an average speed of 62 km/hr.

How long did the journey tahe®

Time = Ris—u—aﬂ = Time = 153 = 2 5 hours (2 hrs 30 mn.)
Speed 62
* No penalty if umts omitted
Blunders (- 3)
Bl Error with decimal point
B2  Incorrect {relevant) formula e.g time = distance x speed or Time = —S_—pﬁd—
Distance

9
B3 No division e g stops at 1—6575 but note stops at %‘-E incurs 2 blunders =» 4 marks.

-~ o

B4 Each error in conversion — if done, but note 2 5 hours =2 hrs 50 min =9 no penalty.

Ships (- 1)
St Numerical errors to a max of 3.
Attempts
Al Some correct conversion relevant to values given
\ Distance
A2 Time=— —and no work.
Speed
A3 C orrect answer without work
Worthless (0)
Wi Incorrect answer with no work.
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(i) 10 marks

Att3

The length of a rectangle 1s three umes 1ts width

The area of the rectangle 1s 48 cm®,

Calculate the length of the rectangle

Letx = width and length = 3x

Area A =  x3xx = ¥ = 48
= X = 16 = \ = 4
= length = 12

Accept correct answer and no work
* Ignore second solution i.e. x = — 4.

Blunders (- 3)
Bl Each transposition error.
B2 Error in getting square root or no root. but may also incur S! below

Stips(— 1)
Si Fails to get length i.e stopsatx = 4.

Atiempts

Al Uses perimeter to give length = 18,

A2 Some correct algebraic statement of /= 3w

A3 No quadratc (oversimplification) e.g 3x = 48 toget x=16

Ad 33—8 = 16 and no other work.

A5 Area of rectangle = length x width

Worthless (0))
Wi Incorrect answer and no work
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(iv) 10 marks Att 3

Il
g
>

I
=

Blunders (- 3)

Bl Error with decimal point e.g (0-2)" = 0 4. but note gives answer of 0 =¥ 7 marks.
B2 Mathematical error in reading the tables e g wrong page

B3 Evaluates the root of each individua) item under the J_ sign =2 432,

B4 Error in calculating reciprocal or ignores reciprocal

BS Error in getting square root or no roqt

B6 Error in squaring or failure to square

Ry )
B7  Incorrect use of common denominator e.g A6 4 = = +
0 04 0 04
B8 Ignores a minus n square root. e.y V=36 taken as V36

B9 Failure to perform subtraction.

Slips (-1)
SI Numerical errors to a max of 3.
S2 Shp in reading tables. e g. reads adjacent row or column.

Attempls

16 ..
Al Evaluates el as 8 or similar and stops.

A2 Evaluates (0 2)° as 0 04 or similar and stops.

Worthless (0)
W1 Mishandles the square e g evaluates (0 2)° as 0 4 and stops
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(v) 10 marks Att3

x—-=f -
If 1= .expressfintermsof v, 1 and -
3y = Y - =t = ol = -3
-3y 3r—-x
= = : or f = =

Blunders (— 3)

Bl Each different transposition error or error with sign

B2 Mishandles cross multiplication e.g. y —3 = v - zr and continues.

B3 Error in Dustributive Law eg. 3(x — zf) = 3x — =t

B4  Stopsat -t = x-3i.butnoteif stopsat 3v = x — ztalso incurs Bl =» 4 marks

r-h h—x
BS Stopsat -1 = or -{ = ——.
Attempts
Al Some correct relevant work, ¢ g. one correct transposition or ¢ross multiplication,
but note B4

A2 Correct answer without work.

Worthless (0)
Wi incorrect answer and no work.

W2  Interchanges randy topet (= r
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(vi) 10 marks Att3

AuB={1.3.6.7.912and AAB=43.6,9. 12} 1
Write down the elements of A m B.
__ AR
AAB = AuB \ ArB
{3.6.9. 12} = $1.3.6.7.9, 12} \ AnB
= AnB = {1.73
* Accept correct answer and no work.

Blunders (- 3)
81 Each efement incorrect or omitied with or without work. e g. AN B = {3.7} =P 4 mks
B2 AN B correct on Venn diagram. but not identified or identified mcorrectly.

Attempits

Al One operation correct and stops.e g A\B = {3. 9}

A2  Symmetric difference defined or illustrated

A3  Any Venn diagram showing mtersecting sets.

Ad A set with any of the elements 1. 3. 6. 7. 9. 12 menits Attempt at least

Worthless (0)
Wi Incorrect operation. ¢ g. AVB = {3. 7} or similar.
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(vii) 10 marks Aft3

Ifxey = 2x- 3. find the value of a for whicha . (4. 1) = 0

e

4.1 = 24 -3 = 8§-3 = 5
a«s = 2()-3(5) = {
= g = 15 = a = 7'
* Accepta=7"' verified correctly

Blunders (~ 3)

BI Each different transposition error or no transposition

B2 Each different mathematical error.

B3 Interchanges x and 1 once or twice, e.g gets 1 + 4, but note M1 below.

B4 Assumes associative law, e.g solves (a+ 4). 1 = 0 > a=0675
Shps (- 1)
Si Numerical errors to a max of 3

Misreadings (— 1)
Mi Reads as 2 v — 3 v orsimifar

Attempts

Al Correct answer without work or venfication.

A2  Some correct substitution of @

A3  Correct substitution of' 4 and/or | and stops ¢ g. 2(4)
A4  Gets4+1 =5 and stops

Worthless (0)
W1  Treats « as multiplication
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(viii) 10 marks Att3

l Solve the equation 3x* + 10x— 8 = 0 I

3+ 10v-8 = (3x- 2)(x+d) = 0

= 3x = 2 and v = -4

= X = 2 3 and ¥ = -4

or
Guide (hey) No; = -24 .
= x+10x-8 = I +12x-2x -8 = Jx(x+4) -2(x+4)
= (3x-2)x+4)= 0
— ', = -

= X = 74 and «x 4
* Acceptx = % and ¥ = — 4 without work provided hoth are venfied correctly.
* Accept other correct methods. e.g. using formula. ig * X", etc. and mark slips and

blunders
Blunders (- 3)
Bl Incorrect tactors each time and continues,
but note (3x + 2)(x —4) or (3x + 4){x + 2). incurs | Blunder
B2 Correct factors but roots not stated or incorrect roots.
B3 Errors in use of quadratic I'ojmwla.
B4 Mathematical errors e.g 10" =20
B3 Mathematical errors in reading tables
B6 Stops at 3x(x +4) — 2(x + 4), but note also incurs B2 above, > 4 marks.
B7 Leaves answer as 3 . but note also incurs B2 above.=» 4 marks
X -2
Y + 4

Shps{(- 1)
S Correct factors and one root correct but other root mcorrect
Attempts
Al [ndicates correct guide (lfe_v ) number and stops
A2 Any correct factors of v and/or 8
A3 Writes down correct quadratic formula and stops.
Worthless (0)
W1  Treats as linear, e g. 6x + [0x— 8 = 0, etc.
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(ix)

10 marks At 3

pnsl

- "
Express !;_:;_:lfl_@__ m the form a4 \ 10" where 1 <u<l0andne Z
= x :
e _i
k) ! ]
126210 = L2 g = pasxi0’ = 4 5x10°
2 8x 10" 28

Blunders (- 3)

Bl Not in scientific notation, e.g 0 45x10 ' or 0 00045
B2 Each decimal error. but note answer 0 45 also incurs Bi above = 4 marks
B3  Each error in handlmg indices. but penalise once only when converting 10 whole

nuimbers

7

B4  Stopsat li—"?:’- x 10 * but also incur B! > 4 marks
BS  Multiphes instead of divides. but handles indices correctly = 3-528x107".

But note 3 528x10* or 3 528x10'also icurs B3 “» 4 marks.
Atternpis
Al Indicates some knowledge of indices. e.g. gets 10*', but note B4 above.
A2 Any correct cancelling and stops
A3 Converts either expression to whole number and stops
A4 Stops at 126 -

2 8x10

Worthless (0)
W1  Attempts to add or subtract but shows no knowledge of indices
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{x) 10 marks Att3

Graph on the number line the solution setof 3x-5 <x+7. vre N.

3v-5 < x+7 = 2x < 12 = x = b6
= 10.1.2.3.4.5.6}) or {1.2,3.4.5.6}
—e -— - ® o °
0 | ) 3 4 5 6
* Accept correct indication on number line and no work
Blunders (- 3)

BI Each different transposition error

B2 Mishandles inequality. but note S| below.

B3 Indication on number line inconsistent with candidate's inequality.
B4  No indication on number line, e.g stopsat v < 6

B5 xeR

Slips (- 1)

S1 Usesr<6,eg {0.1.2, 3. 4. 5}or {1.2.3.4,5{
52 xe l

S3 Gets x < 6, but plots points 6. 7. 8 ..

Attempts

Al Solvesequation3v-5 = x+7togety = 6

A2  Tests tor one value of x and stops

A3 Any correct transposition and stops

A4 Tries to solve two inequalities. e.g 3v—35 <xand-5 < x+7
A5 Scaled number line.

Worthless ()
W1 Number line drawn with no points indicated or no scales.
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QUESTION 2

Part (a) 25 marks Att8
Part (b} 25 marks A8
Part (a) 25 (10, 15) marks Att 8 (3.5)

e

(a) A window i1s in the shape of a rectangle and a semicircle

as in the diagram

The rectangular part of the window 1s 50 cm high and

The radius of the semicircle is 14 ¢cm

Calculate:

(i) the perimeter of the window

(i) the avea of the window —

22
Take n=—.
7
(@ () 10 marks At 3
.. 22
Length of semicircle = nr = ) vid = 44
Perimeter of rectangular section = 50+28+50 = 128
= Perimeter = 172
* Accept answer using reasenable approximation for n, e.g. 22/7. 3, 3-1, 3-14 etc.
Blunders (- 3)
Bl Uses 2z r for semicircle.

B2 Includes diameter once or twice

B3 Uses incorrect value for radiuse.g r = 28 or 7.
B4 Mathematical error.

BS Misplaced decimal. e.g when using a value for n

B6  Perimeter of semicircle only. but also incurs S1 below. > 6 marks.
B7 Perimeter of semicircle in terms of 7. but also incurs S| below. - 6 marks
Ships (-1)

Si Fails to add two results,

Attempts (3 marks)

Al Perimeter of rectangie only

A2  Correct answer without work.

A3 Some correct substitution into a relevant length formula
Al Perimeter of semicircle = nr and stops

Worthless (0)
W1  Perimeter = 2nr and stops.
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(a2) (i) 15 marks AttS
3 i 22 .
Area of semicircle = Ve = SN TX {4y = 308
Area of rectangular = 50«28 = 1400
Area of window = 308 + 1400 = 1708

Accept answer using reasonable approximation for t. e.g. 3. 3 1. 3-14 etc
Do not penalise the same error if already penalised in (1) above

Blunders (- 3)

Bl Uses n/ for semicircle.
B2  Mathematical errore g 147 = 28
B3 Incosrect substitution into correct formula.
B3  Misplaced decimal, e.g when using a value for .
B5  Uses incorrect value forradiuse.g r = 28 or 7
But note do not penalise again if penalised in ¢ {i) above.
B6  Areaof semicircle only, but also ncurs S1 below. > 11 marks
Ships (—1)
S Fails to add two results

Attempts (5 marks)

Al Correct answer without work.

A2 Some correct substitution into correct formuta for area of circle / semicircle /
rectangle

A3 Areaof semicircle = V: 7+ and stops.

Ad Area of rectangle only

Worthless (i)

Wi Area= m/ and stops
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Part (b) 25 (10,15) marks Att 8 (3, 5)

A solid cylinder. made of (ead. has radius 4 cm and height 10 cm
(i) Find the volume of the cylinder i terms of n.

The cybnder is melted down and all of the lead is used to make three

identical right circular cones.
The height of each cone 1s 8 cm I

(ii))  Find the length of the radius of each cone

Give your answer in the form avb . where a. b € N. i
| -

(b) (i) 10 marks Att 3
Volume of cylinder = rrh = ndFs10 = 160m.

Accept answer using reasonable approximation form,e g 22/7.3.3 1.3 14 etc
¥ Accept correct answer and no work,

Blunders (- 3)

Bi Uses formula for volume of cone.

B2  Mathematical errore.g. 4° = 8

B3 Each incorrect (inconsistent) substitution into correct formula,

B4 Uses Incorrect value forradiuse.g r =2 or 8

BS Misplaced decimal, e ¢ when using a value for n

Bé6 Stops at (4)2 x 10. but note also incurs B2 above > 4 marhs
but stops at .16 x 10 only | Blunder e 4 7 marks

Attempts (3 marks)

Al Gets curved surface area of cylinder

A2  Some correct substitution into a relevant voiume formula
A3 Cyhlinder drawn showing correct radius and/or height

Worthless ()
W1  Volume of cylinder = =/ A and stops.
W2  Substitution into formulia for sphere or circie

Page 14 af 32



{b) (ii) 15 marks Aft S
Volume of each cone = 60 - 3
= I_G_QE = _I.'- T r: \ s - r: —
3 3
= r = 20 =

Accept candidate’s results from b(1} above

Blunders (- 3)

BI
B2
B3

B4
BS

B6

B7

Each incorrect (inconsistent) substitution into correct formula
Assumes volume of cylinder equals velume of | cone
[ncorrect height for cone

Gets +/20 as final answer
Erior in square root or no square root, e.g stops at /> = 20,
but note also incurs B4.

e _ %ur:xs.

but neote also incurs B4 and BS
Transposition error

Stops at

Attempts {5 marks)

Al
A2

Some correct substitution into a relevant volume formula.
Divides answer from (b) (1) above by 3 and stops
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QUESTION 3

Part (a) 15 marks Att 6
Part (b) 15 marks AttS
Part (c) 20 marks Atto
Part (a) 15 {5,5,5) marks Attt (2.2,2)

Factorise fully each of the following:

(i W - 4
(i) 5¢° - 9x=2

i) < - 27°

(a) (i) S marks Att 2
0w — 4 = dx (51 - )

Blunders (— 3)

Bi Not fuily factorised. e g gets 2x (10v — 2x) or similar

B2 Error n sign.

B3 Error in distributive law, e.g. gets 4x (5 — 4v°) or similar.

Attempts (2 marks)

Al Correct factors of either 1erm.

(a) (ii) 5 marks Att2
5% — 9x-2 = Gx+ D=2

* Accept other correct methods. e.g. using formula. big * X . guide number etc and

mark shps and blunders,

Blunders (- 3)
Bl Incorrect factors.

B2 Leaves answer as’
5t +]

X -2

B3 Stops at Sx(x—-2) + Hx-2)
B4 Errors in use of quadratic formula.

BS5 Uses formula to get x = —-;— and y = 2 but fails to form factors.

Page 16 of 32



Attempts (2 marks)

Al Any correct factors of x~ and / or 2

A2 Some correct substitution into correct quadratic formula
A3 Indicates correct guwde (key ) number and stops

Ad Writes down correct quadratic formula and stops.

{(a) (iii) 5 marks Att 2

x' =273 = (x- 31#)(.\'2 + 371 + )

* Apply slips and blunders if candidate divides v —27 v by v - 3y

Blunders (-~ 3}

Bl Each error in sign

B2 Treats as x° — (27)) toget(x - 27 )(.:c2 +27xy + T2907)

B3 Each incorrect term. if it 1s not a shp or if it 1s not the same error being repeated.

Attempts (2 marks)

Al Some correct relevant work. e g (33) '

A2  Treats as difference of two squares. i.e. (x — ¥273) (x + ¥271)
A3 Correct formula for sum / difference of two cubes and stops

A4 Indicates some knowledge of the sum / difference of two cubes.
A5 Expands (x — 31)".

A6 Gets (v - 3y)and stops

Worthless (0) .
Wi« -2t +270)
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Part (b) 15 marks AltS

(b) Find the value of ¢ — 2yw+3Iwhenx = %and v o=

(b) 15 marks Att S
. ? 2 2
x-2w+3 = (— - 2(1[——] 3= 1 _:z + 3

2 203, 4 3 1
{2 “12

Blunders (- 3)
Bl Each incorrect substitution
B2 Errors in sign

| —
[ —
il

B3 Error in squaring / multiplication. e.g (

B4 Each error 1n distributive law, e.g. 2[—'2-] = 2l = g
B5 Incorrect common denominator or mishandles common denominator.
)
Bo Stops at -_lI -3 + 3. but note also incurs B3 > 9 marks.
Slips (1)
Sl Mixes up x and v values
S2 Numerical errors to a max of 3
S3 Rounding off error
Attempts (5 marks)
Al Some correct substitution and siops
Part (¢) 20 (10. 10) marks Att (3, 3)

{c) Solve, correct to two decimal places, the equation

v2-5.v=%-1

(c) Quadratic 10 marks At 3
Jr+D-l{x+5) 3 ~I(x+5}x+1)
(V8 + D) (x +3)x+1)
= Ir+4-v-5 = — (" +6x+ 5) = v —6x- 5
= r2+0\‘+ 3 = 0
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Blunders (- 3)
Bl Errors in sign and multiplication.
B2 Incorrect common denominator or mishandles common denominator
B3 Each error in distributive law
B4  No final transposition or error in transposition
B3 Failure to add like terms. i e stopsatdv+4-x—5 = — (¥ +6x+ 5)
But note also incurs B4 2> 4 marks.

Attempts (3 marks)
Al Correct common denominator and stops

(c) Solving Quadratic 10 marks At

Solving v +9x+ 4 = 0 using formula

= x = ~-047 and « = ~8.53

Accept candidate’s guadratic from above

Blundess (- 3)

Bl  Eacherror in formula.eg. +b + Vet

B2 Each different incorrect substitution into formula,
Butnoteb = 4:c¢ =9 -> | Blunder

B3 Mathematical error in sign.e g. —H1)(4) = 16

B4  Mathematical error in squaring. e.g 9° = 18 or sumilar

BS Mathematical error in tables (wrong page).

B6  lgnores a minus in square root, &.g. —65 taken as V63

B7  One solution where there should be two, but note A3 below

B8  Misplaced decimal

- 5
B9  Gets 9 i;JE and stops. incurs 2 blunders and S| below 2 3 marks

&

Slips (-1)

S1 lailure to round off or rounds oft incorrectly. once or twice.
52 Numerical to max of 3.

S3 Ignores minus sign at final step = S(— | ) each time.

Attempts {3 marks)

Al Incorrect relevant formula with some correct substitution.
A2 Correct formula and stops.

A3  No quadratic due previous errors. ments attempt at most

Worthiess (0)
W1  Some attempt at factonsing.
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QUESTION 4

Part (a) 15 marks Att S
Part (b) 35 marks Att 12
Part (a) 15 (10, §5) marks Att (3,2)

An survey was taken to find out which of the political

parties. A. B or (', people would vote for in an election

The results of the polt are shown in this pie chart

420 people would vote for party B

(i) How many people took part in the survey?
I (if) How many people would vote tor party (7
(a) (i) 10 marks Att 3
420
150° = 420 people = 1° i T50 people

=1 60° > 1008 people

* Accept other correct methods

Blunders (- 3)

Bl Errors in cross multiplication.

B2 Full ¢ircle not 360° or no use of 360°

B3 Some incorrect ratio or ratio inverted.

B4 Errors with decimal point

B5 No final muluplication, but note may also cur B2 above.

Ships (- I)
Si Each slip to max 3

Attempts (3 marks)

Al Writes 420 = 150° and stops.
A2 Some correct ratio
Al Some use of 360°
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(a) (i) S marhs Att2

Angle for¢ = 120°  => No. of people = — = 336

Accept candwdate s total from part (i) above,
Accept correct answer and no work consistent with part () above
* Do not penalise the same error if already penalised in part (i) above.

Blunders (- )

Bl Errors in cross multiplication

B2 Full circle not 360° or no use of 360°
B3 Some incorrect ratio or ratio inverted
B4 Errors with decimal point.

Shps (- 1)
S1 Each slip to max 3.

Attempts (2 marks)
Al Calculates / states angle 120° and stops
A2  Some use of 360°

Part (b) 35(10,10,5,5.5) marks  Att12(3,3.2,2,2)

The following frequency distribution table shows the scores obtained by 50 people W

J Inaquiz

Score 0-10 10-20 20 - 30 30-60 | 60-100
No of people 5 12 15 14 4
(note 0 -10 means 0 or more but less than 10. etc )

i Copy and complete the following cumulative frequency table:

Score < 10 < 20 < 30 < 60 < 100
No. of people 5

(i) On graph paper. draw the ogive (cumulative frequency curve). putting the
number of people on the vertical axis.

Use your graph to estimate:

(ii)  the median score n the quiz

(iii) the number of people who scored between 25 and 50
(iv)  the interauartile range.

{b) Cumulative frequency table 10 marks 5 x 2 marks
Score <10 <20 | <30 < 60 < 100
No of people 5 17 1 3 46 50

Note Each value filled in correctly gets 2 marks. Errors do not carry forward.
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(b) (i) Ogive 10 marks

50 —
45 L 7

35 .
30 g
25
20 /
15 /
10 R

5 e
0~ v

L

¢ 10 20 30 40 50 60 70 80 90

Use candidate™s values trom their cumulative frequency table

Blunders (- 3)

Bi Scale not uniform { | x -3 each axis).

B2 Each point omutted or plotted incorrectly (i1t not consistent or slip).
B3 Points not joined or not a smooth curve

B4  Number of people on the horizontal axis

Slips (-1}
51 Slip n plotting points (to max 3)

Attempts (3 marhs)

Al Axes scaled or partly scaled and stops

A2 Frequency polygon /curve.

Al Cumulative frequency histogram.

A4  Couples named. e.g (10.5) and stops

AS  Uscs the frequency distribution table given.

Worthless (0)
W1  Pie chart. bar chart or histogram

(b) (ii) 5 marks

Att3

100 '

Att 2

Median Score = 24

* Accept answer consistent with candidate’s curve (within tolerance of + 2).

Blunders (- 3)
Bl Value read from wrong starting point of correct axis
B2 Value tahen using wrong axis as starting pomt and continues.
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Slips (-1)

Sl
$2

Lines drawn correctly but value not indicated or written down

Written value just outside tolerance

Attempts (2 marks)

Al A line drawn from correct axis to graph and stops
(b) (iii) S marks Att 2
Score of 25 = 27 people
Score of 50 = 43 people
Score between 25 and 50 = 16 people
* Accept answer consistent with candidate’s curve {(within tolerance of t 2).
Blunders (- 3)
Bl Value(s) read from wrong starting point of correct axis.
B2  Value(s) taken using wrong axis as starting point and continues.
B3 Two lines drawn correctly and stops.
Slips (—1)
SI Lines drawn correctly but value not indicated or written down
52 Written value just outside tolerance.
S3 No subtraction.
Attempts (2 marhs)
Al A line drawn from correct axis to graph and stops
(b) (iv) S marks Att 2
3" Quarter = 38
1* Quarter = 17
The interquartile range = 21

&

Accept answer consistent with candidate’s curve (within tolerance of + 2).

Blunders (- 3)

Bl Value(s) read from wrong starting point of correct axis

B2 Value(s) taken using wrong axis as starting point and continues.
B3  Two lines drawn correctly and stops.

Ships (-1

SI Lines drawn correctly but value not indicated or written down.
S2 Written value just outside tolerance.

S3 No subtraction

Attempts (2 marks)

Al

A line drawn trom correct axis to graph and stops
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QUESTION §

Part (a) 35 marks Att 13
Part (b) 15 marks Att S
Part (a) 35 (20,5.5,5) marks Att 13 (7.2,2.2)

(a}  Graph the function f x —» 3 +3x-2x" mthedomamn -2 < v<3. ve R

Use your graph to estimate
(i) A2 5)
(i)  the roots of the equation 3 + 3v—2x° = 0

(iii)  the maximum value of Ax).

(a) Graph 20 marks Ait7
Y -2 -1 0 1 2 3
3 3 R 3 3 3 3
+ 3x -6 -3 0 3 6 9
-2y -8 -2 0 -2 -8 - 18
£x) - 11 -2 3 4 1 -6
or_
f-2) = 3+3(-2)- -2y = — 1
fi-1h = 343 - 2= 1y -2
1 0) = 3+3(0) ~2(0y = 3
AN = 34301 =201); = 3
A2 = 3+3(2) -2 = !
i3 = 3+3(3) ~2(3)y = -6
6 F
K
» ~
Z . X
70
-3 -2 A 20 | 2N 3 4
A
/ -4
/ -6 M
/ -8
/
4 -10
-12
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Values for quadratic graph

Blunders (- 3)
Bl Each incorrect £ 1) without work.
B2  xrowaddedin.i.e top row.
B3  Ax) =2x - 3x- 3 and continues correctly
B4 Omits +3vor 3 row (-3 for each omitted)
BS  Treating the domainas -2 <x < 3, can incur 2 Blunders 1f both omitted.
Bé Each different blunder which yields an incorrect row (full or part).
eg —(20)° for—2¢".
B7 Avouds square for some (not all) values.
B8  Mathematical errors in tots, e.g -3 +3 = 2

BY - 2qx: treated as (~ 21.\‘): but penalise once only.
BiD 2 x" written for — 2 v~ and work completed correctly
BI1 3 row treated as 3x.

Slips (1)

S1 Numerical shps to a max. of 3.

Attempts (7 marks)

Al Omits -2 x° or does not treat as x° (Treats as linear expression)
A2  Correct or partly correct table / values but no graph drawn

Plotting the quadratic graph

* Accept candidate’s values from the table.
* Accept correct graph without work (20 marks)
* Accept max f{x) as 4

Blunders (- 3)

Bl Points not joined to form a reasonable graph

B2 (x. v) plotted as (1. ¥)

B3 + and — sides confused.e.g (—2.—11)plottedas (2.-11)

B4 Scale not reasonably uniform. 1 x {=3) each axs

BS Each different blunder in plothing points from candidate’s table / values,

B6  Each point omitted. it graph does not go reasonably close to where pomnt should be.
B7  Points joined with straight hnes

Attempts (7 marhs)
Al No marks awarded so far but scaled axis drawn
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(a) (i) 5 marks Att 2

Accept values in range — 1 8 10 -2 2 inclusive.
Accept an answer consistent with candidate’s graph

Blunders {~ 3)
Bi Solves fa) = 2 5, either indicated on graph or calcufated.
B2  Correct indication on graph. but no value given

Slips (-1)
St Written value just outside tolerance.

Attempts (2 marks)
Al Finds A2 5) algebraically or any correct substitution of 2 5 mto {x)

Worthless (0)

WI  Answer inconsistent with candidate’s graph

(a) (ii) 5 marks Att 2
3+3-2" =0 = = 22 ad -07

* Accept an answer consistent with candidate™s graph, within tolerance £ 0 2,

Blunders (- 3)
Bl One value oniy
B2  Correct indication on graph but no values given.

Ships (-1}
Si Correct indication on graph, but roots misread.
S2 Written value just outside tolerance

Attempts (2 marhs)
Al Correct solution algebraically
A2  Some indicauon on graph, but no values given

Worthless (0)
W1  Tries to solve algebraically, but note Al above
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() (i) 5 marks Att2

Maximum value of f{x) = 4 |

Accept values i range 4 3 to 4 0 inclustve for max of £x)
Accept an answer consistent with candidate’s graph.

Blunders (- 3)

BI v value of maxumum only.
Ships (-1)
Si Written value just outside tolerance

S2 Gives coordinates of the maximum rather than the + value

Attempts (2 marks)
Al Point indicated on graph only.

Worthless (0)
W1  Answer inconsistent with candrdate’s graph

Part (b) 15 (5.5, 5) marks Att 6 (2,2,2)

R

(b) & r—9-x1sa tunction defined on R.
(i) What ts g( - 4)?

(ii)  Find the value of x for which g(x) = Q.

(iii) Venfy thatg(4) > (g°g)2)

(b) (D) S marks Att 2
) = 9-(-H" = 9-16= -7
* Accept correct answers and no work

Blunders (- 3)

Bl Mathematrcal errors, e.g (- 1) =8
B2 Sign errors.e.g (—4)" = - 16
Shps (-1)

Sl Numencal to mas of 3.

Attempts (2 marks)
Al Some effort at substitution and stops.
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b) (ii) S marks Att 2
gh) =0 > 99— = 0 +3

* Accept correct answers and no work

Blunders (- 3)

Bl Transposition errors

B2 Sign errors.

B3 [ncorrect tactors (1f used)

B4 v=+3onl.

Attempts (2 marks)

Al Correct tactors and stops.

A2 9 —x~ =0 and stops

A3  x~ = 9 and stops

Al Finds g(0) =9

b) (iii) 5 marks Att 2
24 9- ¢ = -7
22) = 9-2* = 5
25) = 9-5 = —16
= -1 > - 16

Blunders (— 3)

Bi Errors in squaring.
B2 Sign errors.

Ships (-1)
S| Work correct but no final statement.

Attempts (2 marhs)
Al Any gix) correct

Al [gnoresge g,
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QUESTION 6

Part (a) 20 marks Ant 7
Part (b) 15 marks Att 6
Part (¢) 1S marhs Att §
Part (a) —_— 20 marks LA 7
(a) Solve the simultaneous equations.
Ix-p=17
=t x4y
3 2
(a) 20 marhs Att7
- I
x-b a+d -0 - Ax-1) 3 +4) - 0
3 2 6 6
= 2a-2-2-12 = 0 = 2e- 5 = 14
and -~9x+ 3y = -21
= Y = ] and = -4
* Accepty = | and + = -4, f venified m both equations er shown as intersection of
hines

Blunders (-3)

BI Incorrect common denominator
Note: An error in common denominator could still result in candiate getting correct
answer, e p. 6(x— 1) —-60 +4) = 0 will give correct values for vand 3.

2> 17 marks
B2  Each difterent error in transposing or signs
B3 Does not multiply every term of equation. ¢ach time, e g. —9x +3y = 7.
B4 Mathematical error.e g. --3v — v =0
By  Calculates the value of x or v correctly and stops . 4 17 marks
Shps {-1)
St Finds v = | but subs in some other vajue of ¢ to find . eg. v = ~ |,

S2 Numerical to amax of 3. note 6. 0=6

Attempts (7 marhs)

Al v = 1 and » = —4 without work

A2 Some correct relevant work. e 5. - 9 v + 3y = — 21 and stops
A3 Wntes vinterms of y or vice-versa. e.g v = 3v — 7
Worthiess (0)

Wl v =1 or = -4 without work
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Part (b) 15 (

h
In

) marks Att 6 (2.2,2)

(by Letp = Log, 7andg = Log,, 2

Express each of the followmng i the form Log,, n. neQ. n>0:

M p+q
(i) p-gq
W Express in term of p and ¢:

(iii) Log, 56

(b) (i) 5 marks Att2

ptg = Log,, 7 + Log,, 2 = Log,, 14

No penalty for omission of base 10 1n any part of question

Blunders (-3}
Bl Log,, 9

Ships (-1)
S1 Stops at Log,, 7x2.

Attempts (2 marks)

Al Any correct substitution of value for p or ¢

A2  Correct value for Log,, 7 or Log,, 2 from the tables
A3 Indicates some knowledge of logs / indices

Ad  Listrelevantrule.e.g log A +~logB = log A~B

AS Log,, 7 x Log,, 2and stops

(b) (ii) 5 marks Att2
7
p-q= Log,, 7 — Log,, 2 = Log, 5 or Log,35
* Do not penalise a similar error it already penalised 1nt (i) above,

Blunders (-3)
Bl Log,, 3.

Slips (-1)

S! Stops at Log,, 7~2. but accept Log,, % for 5 marhs.
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Attempts (2 marks)
Al Any correct substitution of value for p or ¢
A2 Correct value for Log,, 7 or Log,, 2 from the tables

=i

A3 Indicates some hnowledge of logs / indices.

. A
A4 List relevantrule, e.g log A-log B = log Y

A5 Log, 7 - Log,, 2and stops.

(b) (iii) 5 marks Att2
Log,, 56 = Log,, 7x8 = Log,, 7 + Log,, 8
= Log,, 7 + Log, 2" = Log,, 7 + 3Log,, 2
= Pt 3q

Blunders (-3)

Bl Log,, 7 + Log,, 8 and stops
B2 Log,, 8 = 4Log,, 2

B3  Log,, 7+ Log,, 2 and stops.

Shps (-1)
S Stops at Log,, 7 + 3Log,, 2 without writng p + 34.

Attempts (2 marks)

Al Writes 56 as a product

A2 Any correct substitution of value for p or ¢
A3 Correct value for Log,, 56 from the tables.

Ad  Indicates some knowledge of logs / indices.

AS Listrelevantrule.e g. log A" = nlog A
Worthless {D)
Wi Log,, (7+8) and stops
Part (¢) 15 (5, 10) macks Att5(2,3)
——
(c) The sides of a nght angled tnangle are ™
3x, 4v and 5v in length } \
The area of the triangfe is 121 5 cm® I i \Q
Use this information to write an equation in x l \
i
Solve the equation and hence, find the fengths 4
J of the sides of the triangle
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{c) Equation 5 marks Att 2

1l
1
wn

Area = %(4\')(3\‘)

Blunders (--3)
Bl Area= (dv}3t)— omits .
B2 Uses 5¢

Attempts (2 marhks)

Al Use of Pythagoras theorem

A2 Finds area of triangle of sides 3. 4. 5= 6.

A3 Some correct substitunon mto area of triangle formula.
A4 YVauh = 1215

Worthless (0)
Wl  Areaoftriangle = "2 ult
(c) Solve 10 marhs Att 3
31;(41')(3\') = 6x = 1215
v = E_‘i = 20-25
6
= x = J20 25 = 45
= Iy = 135
= 4x = IR
= Sx = 225

Blunders (-3)

Bl Error in the distributive law.

B2 Errors in transposition

B3 Error in square root or no square root. € g stops at v = 20 23.

but note aiso incurs $1 3 > 4 marks
B4 Decimal errors.
BS Correct factors and stops, but note also incurs S1 3 > 4 marks

Slips (-1)
S Finds the value ot « but fails to get 3v. 4vand 5x > | Slip ( — 1) each time

Attempts (3 marks)

Al No quadratic due previous errors. merits attempt at most.
121 §

A2 No use of algebraic equation, ¢ g

A3 Any correct use of distributive law.
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MARKING SCHEME 2001
JUNIOR CERTIFICATE EXAMINATION
MATHEMATICS
HIGHER LEVEL
PAPER 2

GENERAL GUIDELINES FOR EXAMINERS

Penalties of three tvpes are applied to candidates™ work. as tollows:

Blunders - mathematical errors / sign errors / omissions -3)
Slips - numerical errors -1
Misreadings (provided task 1s not oversimplified) (-1

Frequently occurring errors to which these penalties must be applied are listed 1n the
scheme. They are labelled as B1. B2, B3. SI.N2.S3... .Ml M2, . etc.

When awarding attempt marks, e.g. Att(3). 1t 1s essential to note that

any correct relevant step in a part of a question merits, af feast. the attempt mark for that
part

if deductions result in a mark which is lower than the attempt marh. then the attempt mark
must be awarded

a marh between zero and the attempt mark 15 not awarded

Worthless work must be awarded 7zero marks. Some examples of such work are listed in
the scheme and they are labelled as W1, W2, ... etc.

The same error in the same section of a question 1s penalised once only.

Special notes relating to the marking of a particular part of a question are indicated by an
asterisk These notes immediately follow the box containing the relevant solution.

Particular cases. verifications and answers derived from diagrams (unless requested)
quality for the attempt mark only.

The phrase “and stops™ means that no more work 15 shown by the candidate.




QUESTION 1

Each Part 10 marks At 3

(i)

10 marks Att 3

A sum of money s divided 1in the ratio 5 - 6 The smaller amount 1s IR£25.
What 1s the total amount of money?

il

ﬁ £25 (stepl) = I_Il = L5 (stepl) = H = L£35(step3)
OR any comparable method

Accept correct answer without work for full marks

25
Bl Each step omutted or incorrect B2  Lecaves answer as 151 x6=30
n"
B3 Fvaluates ”(— \ 5 and continues correctly (45 83)
>
B4 77 a8 3 & continues
S1 Each numerical shp (max 3)
Al Some recogmtion of ratio and stopse g. 1. 1] ete
W1  Incorrect answer without work
W2  Evaluates < x5 & stops
(i) 10 marks At 3
A sum of money. invested at 6% per anpum interest. amounted to R£1.590
after one year
What sum of money was invested?
106% = 1590 (step 1) 1% =15 (~tep 2) 100% = 1500 (step 3)
OR  comparable method
Bl Each step omitted or incorrect
B2 12 x106 & conunues
B3 Error in decimal point
S1 Each numerical slip to max of 3
Al Any mention of 106% or 1 06 A2 6% = &
A3 Gets 6% of IRET.590 with or without further worh.

ta



(iii)

10 marks Att 3

T'hree tennis balls., each of radius 3 5 em, fit exactly into a cylindrical tube
Find. in terms of . the volume of the tube

Hewght ol tube = 7 %3 =21 cm- Radmus of tube =3 5 cm {step 1)
=V = av35) = 21 (step 2)
=V = 1225\ 2In =25725num’ (step 3)
. No penalty for substitution for x orem ™ omutted
Bl Lach step omitted or incorrect B2 Incorrect height and/or radius
B3 Substitution & no simphifying i e. step omitted B4 Error 1n decimal point
BS Error in indices B6 Llses 2rrh & continues ( 147w)
Al Diameter = 7 & stops A2 nr” h & stops
A3 Substitutes for r or h & stops A4 Correct diagram & stops
AS i with or without work
W1  Usesany other formula except nr* h or 2arh or L a1
(iv) 18 marks Att 3
In the circle. the chords [ab) and [ed]
[ntersect at the point e
|<bad| =54° and [cb} = o]
Find |£cbe|
|édcb{ = |é bad| = 5° (stephy 180° - 54° = 126° (step2)
126 \ -
= |debe| = == = 03° (step3)
Bi  Each step omtted or incorrect B2  |Zade|=54° gives [Zcbe| = 72° or 54°
cel |be
B3 |ce]fac| =|belled] = fee = loe = Ans = 54°
[ D ] [ddll lae!
Al Assumes Acheisequiangular = iécbe[ = 6°
A2 !cc!.ledl:]eb! iaei & stops A3 lce] leb = Iae[ led[ & continues
A4  Statement or use ol any relevant theorem
W1 Assumes ch/fad = |Zebe| = 54° (no work)

'ad



(v) 10 marks Att3
¥
The triangle pgr has a nght angle at p
The pownt t 1s on Jyr] such that |qt| = qul
lar[=17 and |pr[=15 !
Find |pq|and hence find tr|
P q
g’ = 17715 = |pg° = 289-225=64 (step])
= 1pqi = 8{step) = 1111 = 17-8=9stepl)
BI Lach step omitted or incorrect B2 Blunder in use of Pythagoras
B3 Bilunder 1n indices (once only) B4  Reads wrong page of tables
B5 Error in decimal point
S1 Slips in reading tables
Al Any mention of thcorem of Pythagoras & stops
Wi  Equal angles from isosceles triangle w2 ]rt] =85
Note: Candidate may use trigonometric method
(vi) 10 marks Att3
1wo chords. [abj and [¢d]. of a circle
h
interscet externally at p. '
lab{ =7. |bp|=9 and |ep|=18 d

’)
Find |cdj

lap||bp| =lcpi{dpl = 1679 = 18 x|dp]| (step])

:o[dp|=l—l§= 8 (step2) = (d|=18-8 =10 (stepl)

Bl
B2

Al

Each step omitted or incorrect
Blunder in use of theoremeg 7x9="

States or proves theorem correctly & stops



(vii)

10 marks Att 3

In the diagram «d L ab
|Zebd| =35°  and |~ cad| = 55°
7. |db=10 andlad|= «

Show that the triangles cad and cdb are equiangular

ed =

Hence. find

Lach triangle has a nght angle, and |Zaed| = 35° = |Zebd] step 1

= (tnangles are equiangulary = 2o I—.ii (step2) = 10v=d9 = x=49 (stepH)

7
or may use trigonometry tan35°=% 2) = a=7tanldd® == 707y =49 (3)
Bl Each step omitted or incorrect
B2  Trigonometric blunder (once only) B3 Reads wrong page of tables
S Shps 1n reading tables
Al Any use of Pythagoras’ Theorem
A2 States Zach 1s nght angled & stops
(viii) 10 marks Att 3
Find the area of the trlanEle with vertiees (-3, 2). (-1.-2Yand (3. 0)
Method 1 Method 2
(-3.2) (-1.-2) (3.0) (step Slopebc=1. = slopeab=-2
) (2-- -2 st ~
Lh2K=2) - (—4x6) (step )
=R -
1o (step 3) A = %\/20\/20 = 10
Bl Each step omitted or incorrect. B2 Omuts the half in the formula
B3 Not translating to the onigin i.e. omitting step |
B4 Incorrect relevant formula
Si Numerical error
Al Writes any correct relevant formula {no subsuitution) & stops
A2 Mentions correct translation & stops
W1  Any use of irrelevant formula
Note If candidate uses long area formula mark by slips and blunders

th




(ix) 10 marks Alt3
(7. 3) 15 the nud-pont of the line segment joining (3. a) and (b. 8) Findaand b
N RN, M )Y, (3.a)>(1.)1e l'ight-l-
. * 3 ) (step 1)
I +b a+8 (h.8) > (7.3) 1e down5
—?— > {step 2)
3+b
——=7 =b=ll 7>7++=11=b
at8 L oo (step 3) 3-3-5=2=a
2
. Accept correct answer without work for full marks
Bl Incorrect mid-point formula. e.g minus for plus in both (but one 1s a slip)
B2 Incorrect translation
B3 Incorrect cross multiplication
S1 Numernical slips
52 One sign incorrect m mid-pomnt formula
(\) 10 marks Att 3
SinA =054and 0° < A £90° L)se the tables to find the value of cos2A
A = 3241 (step 1) Cos2A = 1-2sin” A
2A = 6522 (siep 2) =1 200541
Cos2A =0 4168 (step 3) =1 - 0.5832 =0 4168
Bi =100
B2 Gets cosA 1 ¢ omuts step 2 1n method 1
B3 Decimal blunder e.g reads Sin™.054(3°6") & continues
B4 Reads wrong page of tables
S Ships in reading tables
Al Draws a right angled triangle with opposite = 54. hypotenuse = 100 & stops
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QUESTION 2

Part (a) 30 marhs At 3,33
Part (b) 20 marks Att2.2.3
Part (a) 30 (10,10,10) marhs Att 3,3,3

(a) A person earns a gross income of IRE49S and has tax-free allowances of IR£]144
Tax 1s paid at 44% of 1axable income

(i) Calculate the person’s income after tax is pad

The tax tree-alowances are increased by IRE20 and the rate of tax s

reduced to 42%

(7i) Calculate the increase in the person’s income dfter lax is paid

A second person with the same tax-free allowances and tax rate as in (u) pays

IRETOS in1ax

(iii)  Calculate the second person’s gross income

{a) (i) 10 marks Att3
laxable Income 15 494 — (44 = 350 (step 1)
. 4 _ .
Fax 1s I()—40 2350 = 154 (step ) Income after tax 15 494 - 154 = 340 (step 3)
OR

Taxable income = 350 (stepl)  56%0x 350 =196 (step 2) 196 + 144 = 340 (step 3)

Bl Each step omitted or incorrect

B2  Emor in decimal point

B3  Gets 44% of gross income (£217 36) and finishes with £276 64

B4  Adds tax-free allowances to gross tncome and finishes correctly (£213 28}
BS5 Gets 1% of £350 (3 50) and subtracts trom £494 correctly (£490.50)

B6 Double blunder- gets 44% of £494 correctly & stops

S1 Each numerica! slip to a max. of 3

Al Gross income — tax-free allowances & stops
A2  States 44% = - or 0.44 & stops

A3 Gets 1% of £494 correctly & stops



(a) (it) {0 marks Att 3

Faxabie income = 494 — 164 = 330 (step 1)
L

Tax is _li():d 2330 = £138.60 and income after tax 1> 494 - 138.60 = 355 40 (step 2)

Increase inihcome 1s 355 40 - 34000 = £15.40 (step3) ot 154- 13860 = 1540

(Uses 4% axratcand T F A of £144 petting £382.64 Accept for {ull marks)

Bi Each step omitted or incorrect
B2 Error in decimal point

S] Each musnerical slip to a max of 3

Al Gross Income - Tax Free Allowances & stops
A2  Adds £20 to £144 to get £164 & stops
A3 Siates 42% = = or 0.42 & stops

Tt

A4 Gets 2% of £20 = 40p

(a) (iii) 10 marks Aft 3

p
Fax 14 %3 v Tanableincome = £105 (step 1)

103 <10 <
laxable Income = 105x100 = £250 (step 2) income =230 + 164 = £414 (step 3)

B1 Each step omitted or incorrect
B2  Error in decimal point

B3 Doubie error 149,‘2 = £2 50 & stops

ra

Si Numerical slips

Al 58% 1s rest of 1axable income & stops
A2 Answer is £]164 + taxable income & stops

2
A3 Mention of —l— or j—"— or 42 or -28— or 58
42 100 100



Part (b) 20 (5,5,10) marks Att 2,2,3

(b) a=u+rv andb=u-n
(i)  Express a” -b’ nterms of uand

(i) Hence. or otherwise. evaluate uv when a =29 and b = 21

(b) (i) 10 (8,5) marks Att 2,2
A a’=b = (u+v) —(u-r\)’ 5 marks att 2
OR B a’-b =(a+b)a-bh) = [(utv)+u-)u+v)-(u-1v)]
AND then continues toget a’ —b* = Juy 5 marhs at 2
A

Bl  (u+v)’ or (u-v)” &stops
B2 (utv+u-viutv—-u-—v)

MR (u+v) +{u-v)
Bl Incortect factors

B2 Saysa“andiorb’ =u’ +v’
B3 Wntes -b as -u” -2uv+y’

(b) (ii) 10 marks Att 3
a” —b” =du (from (b)(1) OR a’ —b” =dus (from (b)1}
297 _21° = Jmn (step 1) (4 +b)pa—-b) = 4un
841 - 441 = dun (step 2) (50)R) = duv
Jun =400 m = 100 (step 3) Jun =300 uv =100

Special Case
u+v=29 and u -\ =21 (5 marks) {1t not awarded 1 (b))}
Solves foru =25 (stepl)  Solvesfory =4 (step2)  uv =(25)(4) =100 (step 3)

Bi Each step omitted or incorrect
B2 Error in transposing
B3 Errors in indices (once only)

S1 Numerical slips to a max of 3
Al Squares 29 and/or 21 & stops

A2 Statesu+y=290ru-—-v =2 & stops
A3 States a’ -b =(a-b)a+b) & stops



QUESTION 3

Part (a) 25 marks
Part (b) 25 marks

At 8
Att 5,3

Part (a) 25 marks

Att 8

(a) Prove that any point on the bisector ol an angle is equidistant trom the arms

of the anglc.

(a)

25 marks

Att 8

Given

Prove

Const

Proot-

Line P bisector of Zaoband x e P
x 18 equidistant from oa and ob

Draw xy L oaandxz L ob (step 1)

[n triangles oy and xos
lox| = lox| common (step 2)

(21 =[£4] grven (step 3)

[42! =|£6] const (step ) -

=> Ax0y = Avoz or A.S A, (step D)

=\ =[x (step 6)

Bl
B2

Al
A2

w1

Each step omutted or incorrect
Steps not 1n logical order (once only)

Diagram showing angle and bisector only
Proves “Perpendicular bisector of line segments™ theorem correctly

Proves any other theorem

Note 1 |£3|=|£5| may be parred with|£Y| = |24

Note 2

: Correct diagram is 10 marks

Note 3. Some steps may be indicated on diagram
Note 4 Memonised proof and no diagram. give att 8 marks if proof can be reconciled with a

diagram

10



Part (b) 25 (15,10) marks Att 5,3

(b) The aircle. centie o.1s inscribed 1n the
triangle pqr
The circle touches the sides of the tnangle
at the ponts a.b and ¢

(i) use the angles poa and poc to
prove that |pal = |pd|

n

(1) Hence show that
ipa] - {pr| = jqb] ~[rb)

{b) () 15 marks Att S

Method 1
loa) = |oc| or‘op]=|up| (step 1) [/_'apu‘=[£cp0i {step )

lépao! = {z_’ pco| (step 3} indweation of congruency (step 4}

= |pa) =|pc] (step 3)
Mcthod 2
R . . . . . -~
lopl” =|pal” + a0 (step1) op|” =Ipe]” +]eol” (step2) ’
= [pa(‘ +‘.m|: = [pc|" +ic0[3 (slep 3)
= |pa’ =lpd’ (steph = pal=pd step )
BI Each step omitted or incorrect.
Al Diagram only showing o joined to a and/or p and/or ¢
(b) (ii) 10 marks Att 3
[pa| = |pr] = (|pc] + jeq) — |pal + far) (step 1)
= Ipcl+ ey - |pa) - Jar] = leq| - Jard (step 2)
= lub| - [rh) (step 3)

Bl Euch step omitted or incorrect

Al Gines icql = iqhi or Iar[ = lrbi

A2 og| =loc” +{ey|” or sumlar



QUESTION 4

Part (a) 25 marks Att 8
Part (b) 25 marks Att 5,3
Part (a) 25 marks Att 8
(a) Prove that & line 1s a tangent to a circle at a pornt t on the cirele it s
perpendicular to the diameter through ¢
{a) 25 marks Att 8
Given. Circle K with centre o, 0115 a diameter of K
And the line T is perpendicular to ot through t
Diagram (step 1)
Prove T 1satangentto K T
Const - Let p be any pommton T Join op
Proof Zotpis the largest angle tn Aotp (step 2)
= {[op]1sits longest side! = iop| ) |0l| (step 3}
= [op}) the radius of K (step 4} v
= prsnotapomtot K {(step 5}
But this true for any point on T except t
So T meets K at only one point
and is a tangent (step 6)
Bl Each step omtted or incorrect
B2  Steps not in logical order, (once only)
Al Attempt at relevant diagram & stops



Part (b) 25 (15,10) marks Att 5,3

(b) pt 1s a tangent to a curele of centre ¢
[ts] 18 a diameter of the circle e
ri1s a point on the circle such that '{étbr{ =63°

§)) Find |Zpirl.

q is 4 pomnt on the cirele such that gr/fs.
(i)  Find |Zirg| ;

(b) (i) IS marks Att S

| st 1s a night angle (step 1)

= [2str] = 90° - 63° = 27° (step ) = fptrl = 90°~ 27° = 63°(step 3)

OR
Angie between tangent and chord equals angle in altermate segment

= |Zptr] = 63°

. Accept correct answer without work for full marks
Bl Each step omitted or incorrect
Al 180° - 63° & stops

W1  Any work with "alternate™ or “corresponding™ angles {for (b)(1) only)
Note Some of the steps may appear in the diagram.

(b) (ii) 10 marhs Att3

|Zugl =<ty (altermate angles)
= |<trg| = 27° (90° - 63°)

. Accept correct answer without work for full marhks

Al Any mention of alternate angles & stops.



QUESTION 5

50 (5,5,10,15,13) Marks Att 2,2,3,5.5

The equation of the line Lis3x =2y +6 = 0

Find

(i) e slope of L

(ip) The pamnt (h, -3) 15y on the line L
Find the valuc ot'h

(iii) Fhe line K passes through (h. -3) and 1» perpendicular to 1
Find the equation of K

(iv) K contains the point {-1. -3}
I'ind the image of this point under S, . the axtal symmetry in L.

(v} L and K cut the y-axis at the pomnts p and y. respectinely

Calculate [py|

(i)

S5 Marks Att 2

Lis3v-2va1 6= =m=

Mayalsouse  y=mx+¢  or two points

Accept correct answer without work for full marks

Bl Error in slope formula used B2  Transposition error

S1 Numerical slips

Al A correct slope formula with no substitution

(i) 5 Marks Att 2
Lis3xn-2y +6=0 point 1s th, -3)
Jhy=2-)+6=0 = dh+o6+6=0 = h=-4

OR _ substitutes y =-3 into L- 3x -2y + 6 = O getting \ = -4 = h

Bl
B3

S

Al

Accept correct answer without work for full marks

Transposition error B2 Incorrect substitution {x = -3)
Error 1n sign 1n multiplying or dividing

Numerical ships

Substitutes & stops




(iii) 10 Marks At 3

7
M, =% (part1) > M, =- - and pointis(-4.-3) Pomton K (step 1)
M-y, =m{x-1\,) notnecessan {step 2)
)
::>_\+3=-1_;-(\+4} (0 20+ 3y +17=0) {step 3}

OR mayuse K 2y +3v+ k=0 ctc

- Accept correct answer without work for full marks
2 3
Bi Incorrect perpendicular slope e.g - or - 5 orsome slope. and continued e g -7 :
. -
2 . .
B2 Incorrect hine formula y —3 = ~—(x —4)1.e both signs wrong slip if only one wrong
J
S1 Numenec slips in2x + 3y + k=0

Al M,.M2 =-1 or vanation and stops

Note Writes ¥-y, =m(x-¥X,) or ¥y =mx+c¢ & stops merits 4 marks

(iv) 15 Marks Att 5
!

{-1 -5} (4. -3) 10 4
-3 +2 -3 +2
(-4. -3} {-7. -1) 1mage of point
OR

Xl = -4 and T2 3

2 2
=x,=-7and y, =-1
. Accept candidate’s equation of line K from part (it}

B (-4.-3)>(-1.-3) =(2.-7) 1.e. 12 marks B2  [ncorrect mid-point formula

S Numerical slips

Al Any transformation other than B1
A2 Correct mid-point formula & stops
A3 Tnes to solve KNL & stops

Note- Accept correct answer from accurate diagram for full marks but no diagram no marks.




(v) 15 Marks Att S5
Loy-axis 2 v=0=0-2y +6=0 (step 1)
= y=3 = pl3) (step 2)
Kny-axs 22v=0=20+31 +17=0 (step 3)
= y=-51=q(0.-33) (step )
= |pg =3+53 =82 (step 3)

. Accept candidate’s equation of line K from part (11)

Bl Each step omitted or incorrect

S1 Numerical slips

Al x =0 & stops or gets -2y + 6 = 0 & stops (step | or part of it)

A2  Writes down the distance formula & stops

Note A step might be incorrect arising from a ship
e.g candidate in step 4 might have - 51 deduct | mark

Note  Some of the steps for this part may have been down 1n previous parts
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QUESTION 6

Part (a) 10 marks At 3
Part (b) 20 marks Att 3,3
Part {¢) 20 marks Att 2.5
Part (a) 10 Marks Att 3
3
(a) Construct an angle A such that CosA = -
5
(1) 1) marks Att3
Draw |ab| = 3unts (step 1 2=06 .
Draw a perpendicular be (step 2) cos '06=53° 1

\ 1 -
Draw |ac| = Sunmits .
. (step 3} Draw angle
=4 units and jon ac u A

or ibu

To be applied to all parts (a), (b) and (c)

B1 Each step omitted (max of 3 marks can be lost in any step)
B2  Incorrect ratio (sin, cos or tan) B3  Misuse of Pythagoras’Theorem

B4 Incorrect ratio in Sine Rule B5 Error in cross multiplication
B6  Takes 1°=100° B7  Incorrect transposition
B8 Decimal error BY  Reads wrong page of tables

S Numerical slips
S2 Slips in reading tables
This Part

B10  Fach step incorrect
B!l  Units not consistent

S1 Failsto joinatoc
Al Rough sketch with sides marhed.
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Part (b) 20 (10,10) marks

Att 3,3

(b} A garden pqrs s m the shape of ¢ quadrilaterat
Ipq| = 15 3m.|2pys| = 25°530" and | Zgps| = 90°

(i Find isql. correct 1o the nearest metre

Is] = 9 mand |Zqry| = 69° |4

(ii) find |z_’~‘.qri. correct to the nearest degree

(b) (i) 10 marks Att 3
33 ls 53
cos25°050'= 122 (step 1) i LR
Iy Sn90°  sin64e L
153 153
09=- (step 2) s = ——
sl P b 0.9
09sql =153 = sl =17 (step 3) =17
Blunders and slips as listed above (Blunders 1,2,4,5,6,7,8,9)
Si Failure to round off
Al Partly fills in sinc rule & stops
A2 Look up the sine or cosine of a given relevant angle & stops
(b) (ii) _ 10 marks Att3
9 17 9 17
=-— {stepl} = - (step 2)
sinZsgr  sin69° 4 singsgr - (0933
17sinssqr = 8 415 = sindsqr = 0 495 = | Lsqr] = 30° (step 3)
Blunders and slips as listed above (Blunders 1,4,5,6,7,8,9)
S1 Failure to round oft
Al Partly fills 1n sine rule & stops A2 Gets the sine of a given angle & stops

W1  Treats tnangle rsq as nght-angled




Part (c) 20 (5,15) marks

Att 2,5

(¢)  ahcisan isosceles trangle with  [ab] = b

szaLI = (3°

(i Calcutate |Zabd]

The area of the tnangle 1s 38 3em’

(i)  Find Jab]

{¢) (i) 5 marks Att 2
l2bad} = |cach| = 63° Double to get 130°
|£abe] = 180° - 130° = 50°
. accept correct answer without work for full marks -
Blunders and slips as listed above
BI2  Gives |£ubc}=65° and then works down to |Zach] = 50°
Al States that angles opposite equal sides are equal and stops
A2 States that the three angles of a triangle sum to 180° & stops
(c) (i) IS marks _ AltS
1 :
= |ablleblsinS0° =383 (step 1) L]abl 0 706 = 38.3 (step )
lab|* = SLEAY (step 3)
0 766 e
= !ahi1 =100 {stepd) = |ab =10 (step 5)

Blunders and slips listed as above (Blunders 1,5,6,7,8,9)

B13  Halves the 50 in sm50° & cont Bi4  Uses only one side i e 4 jabjsin 50°

Al Any correct relevant formula without substitutton e g. $ah
A2  Gets sin50° & stops Al Multiplies 38 3 by 2
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NOTES

A sign error 1n multiplication or division 1s a blunder
but
A sign error in addition 15 a slip

The long form for the area of a tnangle 1n Coordinate Geometry
1
A= ;‘hl(y? —y)HEX(Y Y XY, -y, )l
This can also be written in “determinant of a matrix form™ (ad-bc)
Premature rounding off, that over-simplifies the work. is a blunder

Previous step(s) may be implied in the statement “Each step omitted or incorrect”™



