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i

1 mark for accuracy

v CA = | mark for consistent accuracy

\
<
1

1 mark for correct method
v S = 1 mark for the correct statement
v R = 1 mark for the correct reason

v S/R = 1 mark for the correct statement with the correct reason

Penalise candidate once only in entire paper for rounding off. (Possible questions: 1.1.3; 1.1.4; 5.3; 6.24)



MATHEMATICS HG
PAPER 2 2
QUESTION 1
1.1 %
A2;3)
B -
p;0)
LLLLI mpc= P or i ), ==--§- =2V A
5-2 2-5 3

OR

OR

OR

OR

OR

OR

y=3==2(x-2)OR y+3=20x-5V M / A

-3=-2(5)+¢c OR 3=-2(2)+c
c=17
y=-2x+7 v CA
at D, y=0 v A
‘ x=35v CA
D(3,5 ;0)
3-2 2-5 3

VYV SCA LA

By displacement x=3,5 and y=0

D the midpoint of AC
Xa +
x:A_xQ

2
_ 245

2
y=0J A

v M

=30 V'V A

VYV A A
Answeronly x=3,5 and y=0

Map = Mac / M

VA /A

16

C(S ;-3)

17/11/03 17:51:04
FINAL

Finding the gradient correctly at any of the
steps -

Using an appropriate formula correctly
Substituting a point in the line correctly

Simplifying correctly

Substituting y=0
Calculating x correctly

Finding the gradient correctly at any of the
steps

Full marks provided gradient is correct
Stating that D is midpoint of AC or
Using correct formula for midpoint
Calculating x correctly

Value of y

Maximum S marks

Equating correct gradients
Substituting correct values correctly
Simplifying correctly

Calculating x correctly
Value of y
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PAPER 2 3 FINAL
Map=Mge & M Equating correct gradients
0 .:g A 0~+/3A Substituting correct values correctly
x-2 x-5
-3 3
x=-2 Xx-3
Ix-6=-3x+15 v/ CA Simplifying correctly
X= 5.0 v CA - Calculating x correctly
y=0 S A (6) Value of y
1.1.2 BC=AC Using distance formula correctly
| | Correct substitution
Jp-52+0+3? = (5-2)2+(3+3? VM /A
(p-5)" +9=45 N
, ) - Simplifying correctly
(p-5)” =36 OR p“—10p—11=0 v CA - or factorising correctly
p-5=-6 (p+1)p-11)=0 ¥ CA Value of p - must be negative
- _ Both answers — not last mark
p=-1 < CA (%) Answer only — no mark at all
Using BC = AB or AC = AB ~maximum |
mark providing dist formula is used
- Using correct formula for inclination £
-2 an ADX =m,; =-2 ¥’ M v CA | Substituting correct gradient from 1.1.1
ADX =116,6°v CA - (3 | calculating inclination £ correctly
If mac <0, £ must be obtuse
If m,e > 0, £ must be acute
1.1.4 tan ABD =1V CA | Subst. correct gradient into correct formula
ABD =45°/ CA Calculating £ of incl. correctly
A=116,6°-45°=71,6° / CA Caiculating A correctly
OR '
In AABC: cos A= w vMJV A Using cos rule CO!‘T'—'C"Y
2 «/ﬁ V45 Substituting correctly into cos rule
A=71.6°  CA Calculating A correctly
I OR
11,25+ 18 -20,25
In AABD: cos A= _%T_ VM JS A Using cos rule correctly
2y11,25v18 Substituting correctly into cos nule
A=71,6° v CA Calculating A correctly
OR
sinA _ sin ABD
BD AD Using sin rule correctly
.. 4,5sm45°
. SINA = “JE VMV A Substituting correctly into sin rule
2
A=716° JV CA (3) | Calculating A correctly
OR tanA = —2_
1+ (-2).1 M VA Using tan expansion
A=716° J CA Correct substitution

Calculating A correctly
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PAPER 2 4

1.2
12.1 x*+y*+6y=7
X*+y +6y+31=7+9 Y A
v CA
x> +(y+3)* =16

v/ CA
M(0 ; -3)¥ CA

1.22 Subst. y=x+ 1 in circle eguation
X+E+ 1) +6(x+1)-T=0V M
P+l +2x+1+6x+6-7=0v CA
2x*+8x=0 v CA

2x(x+4)=0 OR A=64 v CA
x=0 or x=—4, TWO SOLUTIONS v CA

thus NOT a tangent (OR .. line a secant) v' CA

OR
x=y-1
-1 +y +6y-7=0v M
Y -2y+1+y*+6y-7=0v CA
2y’ +4y-6=0 v CA
y{+2y-—-—3=0 v CA
+3)y-1)=0 vV CA

thus NOT a tangent (OR .. line a secant)  CA

OR
Centre of © is(0;-3) / A
y-interceptof @ is(0:1) v A
y-intercept of line is (0 ; 1) v A
line and © intersectat(0:1) Vv A

at this point line is not perpendicular to radius v' A

line not a tangent / line a secant V' A

18

(4)

(6)

[27]

17/11/05 17:51:04
FINAL

Completing square correctly

Changing LHS into midpt form correctly
Correct value for x coordinate

Correct value for y coordinate

Correct answer only — full marks

Substituting correct equation correctly into
any correct form of equation of circle
Correct multiplication

Correctly into standard form

Factorising correctly or Calculating A
correctly

Correct justification

Correct conclusion
Answer only — no mark at ali

Substituting correct equation correctly into
any correct form of equation of circle
Correct multiplication |

Correctly into standard form

Factorising correctly or Calculating A
correctly

Correct justification

Correct conclusion

Answer only — no mark at all
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PAPER 2 5 FINAL

DUESTION 2

OR
Further alternative for 2.1.1

Y
D Find equation of perp bisector of PE
x =] - 3yand subst into 3x+4y+7=0
- 1 M mark for the substitution
then 1 C A mark fory =2
P(0;2) 1 CA mark for x = -5
‘ rest of marks as in first solution.
W '
T
2.1

2.1.1 AtC,y=2Y A

Determining correct value for y coordinate

.'.3x+4(2)+7=0‘/M of C
- 3x=-]5 | Substituting y-co ordinate of Cineq. of line
- x==5J CA Calculating x coordinate of C cormrectly
s C(=5;2) : :
- »=5 OR =25 v CA | Calculating radius correctly
: 2 (v 92 = &2 Correctly writing equation for circle in
| @9+ 0-2"=5 [0R 25 / ca ey S
' line segments
CPi=CE2 v M E_quatnpg correct gm
(e—0F +(y— 2 = (x + 1Y+ (p+ 1)’ JA Applying distance formula correctly
(x=0Y+@2-2)=(x+1)*+(2+1)*
X=x'+2x+1+9
2x=-10
x=-5 CA Calculating value of x correctly
C(-5;2)
| . r=50RA#=25YCA Calculating radius correctly
| - (x+ 5+ -2)=5" [OR 25] ¥/ CA (5) | Correctly writing equation for circle in
| correct form
212 DE= 2r = 10 units v CA (1) | Calculating DE correctly
2.1.3 mid.pt. of PE is (l/_;_?%‘_() o Calculating coordinates of midpt correctly
Mpg = .%. A Calculating gradient of PE correctly
~Mperp = -3 v CA Deducing gradient of perp bisector correct
y-t=l(x+ 1) OR L =L l)+cyMm Substituting coordinates of midpt correctly
€=3
g —bak & OB 24 3p—1 ~DORmyspiviem o CA] PR HQUIEON SRR
OR
Mpg = .:;'_ S A Calculating gradient of PE correctly
" Mpers==3  CA VAYS A Deducing gradient of perp bisector correct
perp bisector passes through C(_S ; 2) / M SUbStimting Coordinatcs OfC com(:tly
y—2=-+(x+5) OR2=-1(-5)+c
c= -:-:- Simplifying équation correctly

SLy= —-:';x+ %— OR x+3y-1=00R any equivform + CA

OR
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PAPER 2 6 FINAL
CP?=CE?
J A v A Using distance formula correctly
x-0V+@-2=@x+1)}+p+1P VM Substituting coord.s of P and E comrectly
X+y —dy+d4=x"+2r+1+y*+29+1 vV CA / CA Expanding correctly
2x+6y-2=0 v CA Simplifying equation correctly
x+3y-1=0 (6)
2.1.4 subst. C(-5;2)intox+3y-1=0 vV M Subst coord.s of C into equation correctly
LHS =2(~5) + 6(2) -2 v A
= () Proving LHS = RHS
= RHS
. C 1s on perp bisector of PE |
and given C is on DE v CA Drawing correct conclusion

. the lines intersect at C

OR
subst y = --;-x+ -:!'- into 3x+4y+7=0
“ix+d(-ix+ L)+7=0 VY MV A Substituting one equation into another
3 3 Correct substitution
S x=-=25
.:. x:;S J CA '
OR ey Solving for x and y correctly
subst x=1-3yinto 3Ix+4y+7=0
] Substituting one equation into another
" 3(1-3) +4y+7=0VMVA ‘/ Correct substitution
S 3-9y+4y+7=0
s Sy=10
LY=2 7 CA | Solving for x and y correctly
A R (3) |
{
2.2
ot MER =AF Amgpumgp=—1, o M Product of correct gradients =~ |
v A v A
PR S t2 _ -1 Correct values for correct gradients
| x+1 x-3
| Sy +2)=—1(x+ 1)(x=3)
I
v C V4
y2 +2y = -i& +2x+3 i\ Simplifying correctly
axt+y - 2x+2y-3=0 vV CA L.
OR Wwriting Into correct form correctly
MN?=MP?*+PN? V¥ M
J A 7 A Using Pythagoras theorem correctly
20=(x+ 1)+ +(x=32+(y+2) Using correct value for MN?
=X+ 2+ 14yl 42— x+ 9+ ) +dy+4 v CA Substituting MP* and PN correctly
2x*+2) - 4x+4y-6=0 ¥/ CA g?(pm;.d“}g correab;
| 2+y —2x+2y—3=0 ¥ CA imp lfy_mgcorrecty
OR Writing nto correct form correctly
V20
MN= 20 .. r=
r 2 v/ CA Calculating the radius correctly
midpt of MN is (1 ;- 1) V' A Calculating the midpt correctly
2
sl 2_ | ~¥20 Using the equation for circle correctly
G-I+ D ( 9 J M /A Substituting the correct values for midpt
correctly
xt—2x+ 1 +y P+ 2+ = 2 =5 J CA
Y 4 Expanding correctly

£+ =2c+2y—3=0 v/ CA (6) | Writing into correct form correctly
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PAPER 2 7 FINAL
222 ¥-2x-3=0v M Substituting y = 0
x+1)x-3)=0 « CA Factorising correctly or using formula
x=-lorx=3 v/ CA correctly
(-1;0) or (3;0) (3) | Answers for x

[24] | Coordinatefomn not necessary
¢ Agswer only - full marks

If 2.2.1 resuits in a linear equation, 2
maximum of 2 marks can be given for 2.2.2
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PAPER ?
QUESTION 3

3.1 cosec (—-225°)[cos 750°.sec (-30°) — tan (360° — 0).cos (— 8)]

VA VA VA

vV CAJ/ CAY CA ,
=J2[1+sin6] or 72.-(l+sin9]

3.2 7
3.2.1

cosec? (180° + B) = cosec’B v A
2
m?2 + 1

m

m? +1

m2

OR
cosec’ (180° + B)=cosec’B v A
=] +cot’B

l
14— S OA
m

m2+1

mZ

OR
cosec’ (180° + B) = 1 + cot?(180° + B)
=]+cot!B vV A

1
=+ — /ca
m

m2+l

.

3.2.2 tan (90° - B) + tan (45° + B)

v A 5 v A
= cot B + tan 45°+tan B
l1-tan 45°tan B

vV CA/ A

] l+m

= _— 4
m | ~m
2

v CA

1+ m

m(l - m)

VA VA
= cosec 45°[cos 30°. sec 30° ~ (—tan 8 ).cos 6]

v M

v CA

(8)

(3)

(5)

17/11/05 17:31:04
FINAL

Sign and reduced angle; cosec 45° = sec 45°
Correct values for specific angles
cos 30° sec 30° = |

tan 6.cos O =sin 6

Diagram correct
Penalise 1 mark if omitted

Reducing correctly

Substituting correctly

Reducing correctly

Substituting correctly

Reducing correctly

Substituting correctly

Reducing correctly
Expanding correctly

tan 45° = | - both
Substituting m correctly in each term



PAPER 2
33 LHS=
OR

RHS
OR

LHS =
OR

RHS

cos’ ©
1-2s51n6cosb 7 A

MATHEMATICS HG

(sin b - cos8) °
1-sin? @

9

v A

sin? 6 —2sin 0cosB+cos’ B

sec’ 6 —2 tan 6 = RHS

sec’0—2tan 6
v A

v A
_ 2sin O
cos 6

cos? @

sin® 0 — 2sin BcosO +cos> 6

l-sin‘8 v A
(sin ® - cos8) *

1-sin’ 6

(sin® - cos g)
1-sin’ 6
(sin & - cos8) ?
cos’8 v/ A
: 2
stn@ cosb
EX

cos® cosb
VAYA
(tan 8 - 1)
tan’ @ -2tan0+1 VvV A
sec’ © —2 tan 6

=sec’ 0 —2tan 6
=tan’6—-2tan6+1 v A
=(tan8-1) V A

_ (sin8— cos6)’

_ (sinb-cos 6)°
1-sin20

sin 6

cos©

sinB—c:.t;‘.;se)2 /A

2
T

cos 6

v A

c‘:.'-s2 e

= LHS

7 A cos‘® /A
1-2sinBcosb
cos? @
v/ A ] 2sin 6
peaden v A
cos* 0 cos©

JA

(3)

17/11/05 17:31:04
FINAL

Expanding correctly
| -sin’ 8 =cos* ©

sin> 0 + cos’ 0 =1

Separating and simplifying terms correctly

Can only get full marks if final line is

included

Correct identities

One term on LCM correctly

1 =sin® O + cos® 6

cos’0=1-sin’0

| —sin? @ =cos® 6

Separating terms correctly in bracket

[sm ? = tan 9] . simplifying correctly
cos 6 Ll

Expanding correctly
Can only get full marks if final line is
included

sec28=1+tan’ 0
factorising correctly

(sme _ tane)
cos 6

Joining two terms into one term on the same
denominator

One term on LCM correctly
cos’0=1-~sin’ 0O

Note final conclusion must be shown to eamn
full marks

If candidates work with both sides, two
marks per side are allocated plus a mark for
the conclusion |

Note: 2sin©® cos9 =sin 26
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PAPER 2 . 10
34 tan 3x.cot24°~- 1 = {
s tandr= —— J A
cot 24°

.. tan 3x=tan 24° (or0,45) v A
s 3x=24°+180% v A
[OR 3x =24° + 360°k or 204° + 360°k ]
v CA
~.x =8°+60°% [ OR x=8°+ 120° or 68° + 120°]
keZ v A -.
OR

sin3x cos24°

cos3x sin24°
sin 3x cos 24° — cos 3xsin 24° =0

-1=0 vV A

X

sin(3x-24°)=0 v A v A

3x-24°=0°+360°%k or 3x-24°=180°+360°%k
3x=24°+360°k or
x=8°+120°% or x =68°+ 120°%

keZ J A

OR OR 3x-24° =360° + 360°.k
"~ 3x=384°+360°%
x=128°+120°%k

s 3x=24°+180% v A
~x =8 +60%v A

(3)

[26]

o ﬁ+ (=]
3x =204° + 360°k,

17/11/03 17:51:04
FINAL

Correctly getting one term on each side
Correct identity or value/ can skip first two
lines without penaity
Correct general solution
Dividing by 3 correctly
ke lZ
no general solution — max 3 marks
tan3x.cot24°—- | = 0
!
v A

| cot 24°
.. tan 3x = tan 24° (or 045) V/ A
S 3x =24°
x =8° VA

C.otan 3x =



MATHEMATICS HG
PAPER 2 11
DUESTION 4
42 and 4.3 /N
o Y
(0°:1

—43°

<

g=
b=2 v A 2

vA VA JA
4.2 graph of f : period ; amplitude ; shape (3)

VA /A
4.3 graph of g: asymptotes ; x-intercepts ;
y-intercepts; shape (4)
v A j’ A
4.4 v CA JYCA VCA
44.1 -90°<x<—45° ; 90°<x<135°;x=-135°;
x=45°v CA notation v A (5)
v CA v' CA

OR xe (-90°; -45°] ; xe (90°; 1359
x=-135°;¥ CA x=45°/ CA
notation v CA

v CA v CA v' CA
44.2 -180° ; 180°; 0°; —-45°;135° (3)

[17]

25

17/11/03 17:51:04
FINAL

e il o

(45°;0)
135° 180° X

/7

must label x-intercept angles
if curve crosses asymptote cannot get shape mark

1 mark per interval, 1 mark per point, 1 mark notation

brackets must be correct for notation mark (don't penalise
for the x €)

I mark for 0° and one mark for any two of the.others
Incorrect graphs — one mark for any two comect answers
to a maximum of 3 marks
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PAPER 2 12
QUESTION §
J.1 J A
5.1.1 cos(A-B)=cosAcosB + sin A sinB (1)

5.1.2 sin (A + B)
=cos [90°—(A+B)] ¥ A
=cos [(90°-A)-B] V/ A
= cos (90° - A) cos B +sin(90°-A)sinB + A

=sin A cos B+cos AsinB (3)
52
5.2.1 sin (45° + x).sin(45° - x)
v A v A
= (sin 45°cos x + cos 45°sin x)(sin 45°cos x — cos 45°sin x)
= sin” 45° cos’ x — cos?45° sin’x v CA
= — cos’x — -21- sinx J CA

cos 2x (5)

5.2.2 maximum value of cos2x is| v A

. max. value of sin (45° + x).sin(45° ~x) is -21- v A

(2)

53 sin2x+2sinx+coslx+cosx = 0

v A

S.2siInxcosx + 2sinx + coszx + cosx = (

S.2sinx(cosx + 1)+ cosx(cosx+1)=0 v A
so{cosx + 1)(2sinx + cosx) =0+ CA

S.COSX = -—lJ gﬁ 2sinx=-cosx + CA
sox = 180° & CA tanx=_-l- v  CA

2
reterence £ =26,6°  CA

x = 153,4°+ 180°% ,ke Z
[OR -26,6° + 180°% , ke Z]

x = =26,6°0r 153,4°
VCA V CA (10)

21

17/11/0317:51:04
FINAL

can skip first step without penalty

must use 5.1.1

a mark for each expansion .
Could subst. 7‘; for ratios at this stage

multiplying
substituting numbers for ratios

taking out common factor. (can omit this line
without penality)

answer only scores full marks.

expansion

grouping
factors

OR 4sin‘x=cos®x =1 —sin’ x

. sinx = i-_l— v CA

Js

If say tan x = - can score maximum 8 marks.

If additional wrong solutions given, penalise
by a mark.
Dividing by cos x + | — maximum 7 marks



MATHEMATICS HG
PAPER 2 13

QUESTION 6

6.1 By Area formuia,
J A l J A 1 J'A
AreaAABC= —2-acsinB= E-absmC

I :
Dividing through by -2-abc yields + M

sinB _ sinC

b c

Draw AD perpendicular to the extension of BC

AD= csinB v A
and AD =bsin (180°-ACB) ¥ A

=bsinAéB
-~ csinB=bsinACB V A

sinB _ sinC

b C

OR
A(bcosC:bsinC) Y A

Y
v M

C B(a ; 0)

v A v A
h=bsin ACB =csinB

~ sinB stn C

b v

27

(4)

17/11/03 17:51:04
FINAL

must mention use of Area.

the final conclusion line must occur in all the
proofs. If omitted, 1 mark penaity.
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PAPER 2
6.2 T

14

28

62.1 tanf =12 VA
DB

v A
2.TB = DBtanéd OR TB=-—DE-
cot O
DB DE
6.2.2 =
_ smEkE sinB M

butDBE=180°-(x+y) Y A

DB 10
siny sin[180°-(x+Y)]

v CA

- DB 10
siny sitn (x +y) v/ CA
. O Y

sin (x +y)

(2)

(4)

17/11/03 17:51:04
FINAL

6.2.1
OR TB = DB cot (90° - 8)
tan(S0° - 6)

OR equivalent statement in terms of sines and
cosines.

6.2.2
use of sine rule

determining D BE

substitution

reduction
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PAPER 2 15

623 TB = DBtan®

il
=
LN
=
g
D
<
@
B

sin 2y
10 sin y tan &
-t ——
2 sin y cos y CA
5tan ©
cos ¥

5 sec y .tan ©

v CA

624 Area A BDE= —;—BD.DE.sinx‘/ M

v CA

_l?in_l_ x DE x sin x

sin (x + y)
_ 5sin 35°.(10).sin 35°
sin 70°

]
= — X
2
v/ CA

=175m?> v CA

OR
' Area A BDE = %BD.BE.sin 2y v M

_ 1{10siny zfincz?
2\ sin2y
_ 50sin’ y
2sin ycos y

=25tan35° ¥ CA
=17,5m’ / CA

63 .. f'=d*+e’-2decos 1200/ M VA
L fi=d*+e’~2de(-cos60°) ¥ A

nfi=d’+e’-2de(- -%) v/ CA
de=f-el- 4’

29

(4)

(4)

(4)

[22]

17/11/03 17:51:04
FINAL

Substitution — may skip this line without
penalty

simplification
expansion
cancelling

full marks if y is correctly substituted with an
X

use of appropriate area formula
substitution of BD (could also have j sec 35°

for BD)

substitution of values

answer

OR formula plus correct answer only earns
full marks.

5siny.10siny v CA
2SINycosy

OR for last 3 marks

=25 tan y
=25tan35° v CA

- 2
= 17.5m JCA

using cosine rule
substitution
reduction £

value of cos 60°
can skip second line

P



30

MATHEMATICS HG ' 17/11/0317:51:04
PAPER 2 - 16 FINAL
QUESTION 7
7.1

If simplified diagram is used: maximum of 4

marks — the first 4
Prove must make sense in terms of given

diagram

Const.: Draw COB vV' M
Note that construction may just be shown on

OM = ON ( radii) sketch.

M ='(‘:,‘I ( £s opp equal sides)  S/R

v S
**s 0, =2C, (ext. Zof A=sumintopp Zs) v R

Similarly, BON = 2 OCN v 'S If this statement *** is omitted, maximum of 3
marks

*. MON = 2 OCN - 2¢,
=2(0CN-C) v S
= 2 MCN

=2C
(6)
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PAPER 2 17

7.2

17/11/03 17:51:04
FINAL

U

R—X

. VS
7.2.1 N,=90°(diam L tangent)'/ .
V'S v R

&

J. =90° ( line from centre to midpt. of chord)
.. ONPI is a cyclic quad. (opp. Zs sum to 180°) v/ R

(5)
722 AAIC=AWICV S (5,4,5) VR
. C,=C, /S
OC bisects ACW (3)

723 O,=2C, ¥'S (Zatcentre =2 Zoncircle) v R
= ACW (C,=C,) V' S
63 = ACW (vert. opp. £'s) v S/R
i . VS v R
- P =180°- ACW (opp. £’s of cyclic quad.) (6)
. . VS /R
724 E = ACW (£s in same segment)

ACW= O, (fom723) VS
< ad
P,=0, %EXL £ cyclic quad = int opp 4)‘/ R

. Py = E (3)

25

N

B

OR 72} Sl'\'l,=90° (diam L tangent)¥ S v R
] « =90° ( line from centre to midpt. of chord) v R
~.ONPJ 1s a cyclic quad. (ext Zof quad /= int
opp£) Y R

OR 72.1 use f;lz and J3 above

OR 72.1use N, and J; above

OR 7.23

. O, =180°~ ACW (adj. Zs str. line) / /R
... v S v' R

=P =180°—~ ACW (ext. Lof cyclic quad=

int.opp.£.)

OR
7.2.4

) . 5 v R
Pa= ACW

(adj. Ls str. line)
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PAPER 2
QUESTION 8

A D
A
B F
f; ¢
F i q’#
e

On BC construct A XBC such that XBC = E and

xCB=F Y M

v S v R
*s+ A XBC | | | A DEF (equiangular)

XB _BC
S (A
“DE EF (Asl|D

I I—)E ‘/ S (given)

. XB=AB VS
Similarly, XC = AC
BC=BC
. AABC=AXBC(s,s,5) ¥ S
. A ABC and A XBC are equiangular

.. A ABC and A DEF are equiangular /'S

Note: If similar triangles not used at all (see***),
maximum of | mark (for const) .

If line *** omitted, but reason in line below given,

can get maximum of 7 marks.
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FINAL

A D
M
E
N
F
B
C

Draw DE =AM on AB v M
and DF= AN on AC

AB AC .
= — iven
DE DF )
AB AC :
(construction)
AM AN

. MN||BC ( line dividing sides in prop.) v' S/R

M:—- B & Nl- C (Il lines; correspondin }és)
*«+ - AAMN | | | AABC (equianguiar)

AB BC
o=ms (As) /s

AB _AB

AM DE

= %%— ( given)

but

BC _BC
MN EF v's

A AMN = ADEF (s, s, s) v SR
. A AMN and A DEF are equiangular / §
. A ABC and A DEF are equiangular

(8)

Note: If line *** omitted, maximum of 2 marks

If line *** omitted, but reason in line below given,
can get maximum of 7 marks.
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PAPER 2 19 FINAL
8.2
K
50
30
T
M
S
40
U
82.1 GS_40_1 /g
GK 80 2
ST _15_1
KM 30 2 YS
GT 30 1
GM e 2 VS
L Last mark can go with any of last two steps
GK KM  GM YR 2 ratios only - maximum 2 marks — loose last 2 marks
~AGST | || AGKM (sides in prop.)
OR
v S
M SM AV
TS MK 1
TS KM 3
] — | S—— - —
SG KG 8
GS_KG _4 Y .
GT GM 3

AGST | || a GKM (ratio between sides of one A is
same as that between sides of the other A) R

| OR

G1 1s common
GS:GK=1:2 and v S
GT:GM=1:2 V' S /S
AGST | | | A GKM (an inciuded angle between
2 sets of sides which are
in proportion) v R
(4)
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PAPER 2 20 FINAL
8.2.2 §3 =K VS (As||| from 8.2.1) v R If after 8.2.2 candidate says “therefore” .. §3 = K no
AL A nalty for omitting reason
OR T2 =M peiiy .
v R
~. KMST 1s a cyclic quad. (ext £ = int. opp. £)

(3)
[15]
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PAPER 2 21 ‘ FINAL
QUESTION 9
9.1

910 N v S (1)

912 G, = é, ( NG is an £ bisector, N is incentre/
Z bisectors are concurrent) v R

N, =G, (| lines, alt. Zs) v/ SR
- I:Iz = él If omit the last reason, but have ﬁz = fil .
.. ANMG is an isosceles triangle (2 Zsequal) v R award the last mark.
4)
v S
9.4.3 ﬁ = —E'-& (line arailel one side trian lc)‘/ 3
"7 NK MG P g
EN EM

St v (MN = MG; sides opp equal angles)v” S/R

. EN.MN=EM . NK 3)
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MATHEMATICS HG 36
PAPER 2 22 FINAL
9.2 p
\%4
S
. T
o
92.1 U, =W, v S (|| lines, alt. Zs)¥ R

Wz = 'i', v S (angles opp equal sides) v/ R
0, =T
. US is a tangent (Z between line & chord =
Z subtbychord) Vv R

OR U,=Tiv' S (|lines, alt. Zs) v R

"i‘l = \;/2 v S  (angles opp equal sides) v’ R can give last reason as “converse of tan/chord

theorem”
. US 1s a tangent (£ between line & chord = ) -
Z bty chard) v R ‘tan-chord theorem” s wrong and does not get
mark.
OR
U=W, v'S (|lines, alt. Zs) v R
A A J J R
Wi =P S (subtended by equal chords)
-. US ts atangent (£ between line & chord =
Z subtbychord) v R
OR |
U, =T1 ¥/ S (|l lines, alt. Zs) v R
= P (same segment) v' S/R
= P (subtended by equal chords) v S/R

- US 1s a tangent (Z between line & chord =
Z subtby chord) v' R
(5)

022 InAPUSand AUWS
1. S iscommon v S

2. Pz = U1 v S(é between tangent and chord)'/ R

3. SUP= W, (3" £ of A).
~ASPU ||| asuwg equiangular) VR (4) Last mark allocated for either the third Z or
’ the reason — equiangular or (£Z£4) or (£ 2)
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PAPER 2 23 FINAL

023 -9 _.SP < (aSPU|IASUW)

SW SU
~SU’=SPSW / §

In A SPU or equivalent proportion

v R
PS P2 /'S (line parallel one side triangle)

WS QU

- PS= LS v S

: 2
..SU“ JS

- SU%. QU =PU . SW? (6)
| [23]
TOTAL : 200



