MATHEMATICS HIGHER GRADE SECOND PAPER

Possible Answers November - 2004 301-1/2

P
MATHEMATICS HG
PAPER 11
ANALYTICAL GEOMETRY o - -~ i
UESTION 1 [24] D I
1.1.1
A Substitution in incorrect formula no
(—4;5) marks.
4, Maximum marks if // gradients (i)
Va4 :1¢5) 6
I / i If D assumed maximum (E)
C(-1;-4
l
I Map = Y2 = Y1 IM
X2 — X} |
correct formula

| _ ] -5

4 + 4
| 1

“T 5V A Calculate gradient correctly
v CA | Deducing the perpendicular gradient

| Equation of CD:  mgcp =2

y =y1 =m(X —x;)¢M

|y = (~4) = 2(x~ (- CcA
y+4 =2x+2
y = I — 2-/CA

or

Equation of AB: |
y — ¥y =mag(X — Xp)
v CA

y—S=-—%—(x+4)

v M 5 v CA
(1)=@2):0 = 2x =5

—S—x =5
2

X =2 JcCA

| Substitute in (1 vy

s E(2:2)

OR

v CA

Substitution of point C and gradient of CD

an appropriate formula of straight line

Simplifying equation correctly

Sustitituting into formula of straight line

Simplifying equation correctly

subtracting/ equating the equations
Simplifying

Calculating x correctly

Calculating y correctly

P R P o
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I | Equation of AB:

i 3

LI oy ) SR L

l
Ly -y =map(x - x) VM

y—5=—-;-(x+4)f%

$
| 1
= ——X + 3
7 2
2y = —-x+6 Eq (2)
|
by =2x-2 ... (1)

‘ Subst. (1) into (2) vV’ M

4x—-4 = -x+6
5)( = 10 /CA
Xx =2

* Y :3(2)—%,(:

' OR

Using gradients: Let E be (p; q)
mcg = 2

q = 22)-2
=2 JCA

Substitute in (1):

OR

E2;2)

Sustitituting into formula of straight line

Simplifying equation correctly

Equating the equations

Simpiifying

Calculating x correctly

Calculating y correctly

l Sustitituting into gradient formula

I Simplifying equation correctly

Simplifying equation correctly

l Equating the equations

| Calculating x correctly

Calculating y correctly

e

point E need not be in co-ordinate form.
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24 -
" [ Let Ebe(x;y)
McEg . Mg = —
y+4 y 1 /M
— —] l .
(X+I)(x 4)
y2+3y 4
T = |
X 3x 4
] 2+3 - = - 2 + 3% 3 o
i ’ " v CA
But y = 2x -2
2x-2)7 + 32x-2)— 4 = —x* + 3x + 4 v CA
| 4x% —8x+4+6x—6-4 = —x" + 3x + 4
4 CA
Xz'—x——z =0
x-2)x+1) =0
v CA
l x =20 x =1
v CA
y=2 or y=-4
I s E (2;2)
OR
CE? + EB?> = CB? M

(x+ 1P+ @y +4P +x-4+(y-1) = (—1—4)2+(—4-1)

X2 +2x+1+y +8y+ 16 +x* —8x+ 16 +y —2y +1=50

2x2 — 6x + 2y* + 6y — 16 = 0 v/'cA

x> —3x+y +3y—-8=0
Substitute y = 2x — 2t v/ CA
x2 —3x + 2x-2) + 3(2x-2) -8 =0

(2 _3x + 4x° —-8x+4 + 6x—6 — 8 =0

s5x2 —5x — 10 = 0

v CA
X! —-x—-2=90
(x— 2)x+1) =0
v CA
x=2 or x =-—1
y = 7 « CA

Sustitituting into gradient formula

l Simplifying equation correctly

Substituting Eq. 1 into Eq. 2

Simplifying

Calculating x correctly

Calculating y correctly

l point E need not be in co-ordinate form.
l

Sustitituting into formula of straight line

Simplifying equation correctly

| Substituting Eqg. 2 into Eq. |

Simplifying

Calculating x correctly
1

Calculating y correctly

point E need not be in co-ordinate form.
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— - -
I - OR

A BEC
v M

A BED

il
iy
[= ]

DB? = CB?

x> ~8x+16+y =2y +1=50

X -8 +y" -2y -33=0

Substitute y = 2x — 2. v/ CA

| K - 8x + (2x-2) - 2(2x-2)-33 =0
| x> ~ 8x + 4x* -8x+4 —4x +4 -33 =0

52 =20x — 25 = 0

X2 —4x -5 =0

(x— S)x+1) =0

(—aP+ (-1 = (1=4P+(=4-1" ,,

—

| Recognising DB = CB

Simplifying equation correctly

Substituting Eq. 2 into Eq. 1

=% of ¥ # ~] Calculating co—ordinates of D
v CA
y =8
-1+ -4 + 8
Hence E > o
2 2
v CA Calculating x correctly
E (2;2) YA Calculating y correctly
_®
Xp + Xc Yp tY¥c
X~ = T e e
E 7 YE 5
Xp = 2Xg — X Yo =2Yg ~ Yc
= 2(2) - (=D =2(2) —( 4)_ Calculating xp correctly
= 5 J/CA = 8§ J CA
Calculatin correctl
| Or by inspection D(5 ; 8) 5 Jp COLEEEY
Y2 — Y1
m = ——
| AC X2 — X1
I
| _ -4 -3 | Finding the gradient correctly at any of the
-1 - (-4) steps.
v A
= A —3
3
l y—y1=m(x—x1) or Yy = MX + ¢C
l l y — 8 =f Egt (x— S)JCA 9 =/_(33“;- e v CA | Substituting co-ordinates of D and gradient
: y =-3x + 15+ 8 8 = =3(5) + ¢
y = -3x + 23 S CA y = 3x ~ 23 v CA Simplifying correctly to an equivalent form.
— _ (6 — —
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= van e e ot oren <ncos — - 6 - — s samge csne _ e s s e -—-—1
1.2 Y2 — ¥ |
| Mcp = .
X9 — X
-4 -1
Tl -4
Finding the gradient correctly at any of the
_ 7O ] v A steps.
-3
v CA
Mpige = —1 Deducing the gradient of the altitude
| Equat. alt. from A to BC
q.'.y—-ylzm(x—xn OfF v = mx + ¢
y — 5 ==1(x+4) VA y = —X + ¢ g a | Substituting co-ordinates of A
y =-X —4+35 5 = -(4)+c
y = -X+1 y =-x + 1 |
!
x- intercept =1 « CA Determining x-intercept of the altitude
v CA
and  x- intercept of CD =1 (from 1.1.1) Determining x-intercept of CD
) x-intercept lies on the altitude ¥ CA B L A justified conclusion -
OR
x-intercept CD=1 ¥ CA Determining x-intercept of CD
Let F be the point (1;0) v M Writing down co-ordinates of F
Yo — ¥ Yo — Y
| myp = 2220 mpy e Sdemes]
| X2 — X X2 — X
5 -0 -4 -1 - :
= — - Finding the gradient of AF correctly at any of
wly e | -1 -4 the steps.
v CA _5 JA | Finding the gradient of CB correctly at any of
e =] . — ] the steps.
Mutiplying the gradients
Magp. Mg = —-1 4L CA
_ ‘_ S CA
x-intercept lies on the altitude. A justified conclusion

- Yes/no only —no marks ‘
S () BN L
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o T u

oot rarminliie T

LS

[

[m@ 25
i B
2.1.1 LA . YA 7 A
| X- 6X+9 +y°-4y+4=12+13
l x-3)7 +(y-2)° =25
l v CA ¥/ CA
C(3:;2)

212 |

For A, x=0¥M
y2 - 4y—-12=0 YA

(y—=6Xy+2)=0

y=6 or y= -2V CA
I
A(0;6)
| v CA
6-—-2
mAC="'_“0_3
| A Y
3
3
mAB_Z— v CA
3¢ M
Y=E'K + 6  CA

|
' OR

TN | C'omﬁnle"ting the square of x correctly

Completing the square of y correctly

Adding correctly to RHS of equation

x-value of C
y-value of C

Correct answer only — full marks
C need not be in co—ordinate form

Substituting x = 0 in given equation

1 Simplifying equation

Solving for y

Substitution of appropriate value of A

Finding the gradient of AC correctly at any
of the steps.

Determining the gradient of the tangent

Substitution into appropriate formula |

Correct substitution
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PN

.

T i Siyeial=AalF

OR
9) + (y =2)* = 25

(y-2) =

v M
16 JA

y—2 +4 J CA

y =—2 (NJA) or y=6
A(0;6)

62
MAac=73 v CA

4

s
e

v A
_ v' CA

3
3

v M
y=—3—-x + 64 CA

OR

OR

Substituting x = 0 into equation from 2.1.1
Simplifying equation

Solving fory

Substitution of appropriate value of A

Finding the gradient of AC correctly at any
of the steps.
Determining the gradient ot the tangent

Substitution into appropriate formula
Correct substitution

Method mark, use of Pythagoras

See sketch for marks radius 5;
Xc =3 ; yc= 2

A 4 vertical units higher than C

Finding the gradient of AC correctly

| Determining the gradient of the tangent

Substitution into appropriate formula

Correct substitution
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o G

[—__.‘oﬁ )
: For A, x=0

2:13

1

v M

y? -dy-12=0 VA

(y-6)y+2)=0

y=6 or y=-2+CA
A{(0;6)

X* — 6X + y2—4y = 12

Gradient of circle = d_y
dx
2x-6+2y-{-1-1— -El-}i=0 v M
dx dx
91(23!-——4) = 6 —2X
dx
.Ei.:i _ 6—2x'/
ax 2y -4 CA
6 3
t A{06) m= — =
at A {0;6) 3 . v CA
v CA
3
Y= 7X t 6 sca

FAN
tanABO=% v M

A\
ABO = 369° Y CA

90° + 36,9°
= 126,9° 4/ ca

{0, =

(8)

(3)

Substituting x = 0 in given equation

Simplifying equation

Solving fory

| Finding —j—j’-'-
X

differentiation)

(Using itmplicit

Writing -g-:-"- as the subject of the formula
X

Finding the gradient of AB correctly at any
of the steps.

Substitution into appropriate formula
Correct substitution

Substituting correct gradient into correct
inclination formula.

Calculating £ of inclination

Calculating ¢ correctly

Penalty of 1 mark for incorrect rouridiné oﬂ
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.10 -

2.2.1

2l

2.2.3

v CA
x =3P +(y - 1'= (x = x) + (y —(-2))’

X2-6x+9+y —2y+1 =0+ y +d4y+4 v/ CA

~ 6y =—x2+6x--6'/CA
OR vy = -—;—xz - x +1
OR (x — 3) -3= 6y
arabola or arabolic v CA
¥ v CA ¥

| y=—é—(x2——6x+9—9+6) /M

l , 1
—{x -3 s
6( ) 2

e
e

1 « CA

minimum value 1is

- Or
-(E-I—)—’-=lx-—] JM
dx 3
X = 3

|
=_—_(3¥ = 3 +1
y 6()

. . 1
| minimum value is — 3 v CA

4(%)(1) ~ (-1)?

Or' min, = . v'M

| Determining co-ordinates of M correctly.

Equating the two lengths

Correct use of the distance formula LHS |,
RHS

Simplification

Final form of the equation. |

1| Any accepted form of the equation |
y : D
(6) I co-ordinates of M incorrect - max (-g)

Shape depends on 2.2.1 -

Completing the square |

1)

Answer from correct manipulation |

| Differentiating

| Answer from correct mantpulation l

Substitution into minimumvalue of y -
formula.

Answer from correct manipulation
ANSWER ONLY : FULL MARKS|

IAnswer depends on 2.2.1

(2)

I
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.11 -

(3)

Question 3  [23]
311 |  yA -
| P (b;4)
I
[
| 4 | M(6;a)
| : 343 i
- a B
T ® (3)(2) N
i
cos O =-—2—* J A
Js
r=45 ; x =2
Y=\[E\/§)2“22 = 1V M
xy =32 =6 yu=a=31)=3YCA
|
' OR
| 5 v A
cos B =—
NG
a 1« M
tanf= — = — . a= 34 ca
6 2 v
3.1.2 4 -
| —tan (90“—9)=%~ M
' 4
- Ccot 9 = —
» v A
_E.:i v CA
1 b
b =___i = = 9 v CA
2
OR
In A POM
* v M
PM? = PO* + OM*

(b-6)> + (4-3)°
b2 — 12b + 36 + 1

bl + 42+ 62+ 32V A
=% + 16 + 36 +9 & CA
24

-2 4 CA

~12b
b
OR
APTO || AONM,
+ 2
]b' ] v A
|
| | —2b =4 ¥ CA
h = -2+ CA
!
. |OR

Writing cos 0 as subject or in sketch

Calculating value of y from cos 0

Calculating value of a

Writing cos O as subject or in sketch

Correct use of tan 6
Calculating value of a

Use of tan (90° — 6)

Writing in terms of co-function

Substitution

| Simplification

Use of pythagoras

Substitution into the distance formula
Multiplying out

Simplification

—— - m T A s

Useof ||| A’s
Substitution of ratios

Cross multiplying

Simplification
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- L =12~ - - |
cos (8 + 90°) = —sin . Use of co-function
d b
5 o frre VA Substitution
1 b*
| 5 'bZ n 16‘( A | Squaring both sides
56 = b® + 16 |
4b° = 16 | Simplificat
b=_2 « CA implification
OR
in (90° - 6) = : |
sin (90" - 0) OP v M Use of sin (90° — 0) |
cosf = 2 A
OF Use of co-function
2 4
75' ~ op Y €A
| OP =245 Algebraic manipulation
“ b* = 20 — 16 |
b=-2 v CA Simplification
OR
1 .
MoMm = 5 v M Use of gradient of OM
‘ Mop = -2 V A Writing down the gradient of the
perpendicular
il'_ = _9 J CA
l b Substitution
b =_9 v CA
l Simplification
OR
MoM = LI aY
2
Mop = —2 J A
y =-2x ¥ CA
4 = -2(b)
b =-2 4/ CA

s e
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3

L

=

il

13-

" (tan (- 420°) ) ( cos 156°)
(sin 492° ) (sec 294°)
J A v A
(—tan 60° )(—cos ._’2_4“)_
(sirfl 4f° ){ sec 6‘9" )A

Y 23 ) (=05 24°)

T

]

v A J A

2 sin 24°. 1 v CA

sin 24°

2

OR
(tan (- 420°)) (cos 15 6°)
(sin 492°)(sec 294°)

v A v A
(~ tan 60° ) (~ cos 24°)

(sin 132°)( sec66°)
v A /A

| A v A
(=3 ) (=sin 66°)

-EZ sin 24°.¢0s 24°) (cosec 22")-

(2 sin 66°.60s 66°) (sec 66°)

(9)

Reducing correctly, with correct signs

Substitution of tan 60°
Expansion of sin2A
Use of co-function ratio

Application of identities

Simplification

Reducing correctly, with correct signs

Substitution of tan 60°
Expansion of sin2A
Use of co-function ratio

Application of identities

Simplification
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cota =Kk
r2“x2+y
=k?% + 1%
| T =1/k2+1JA

cosec” (180° + ). cos (8 — 720°)
cos (90°—-0)

AL A YA

LHS:

005602 o .

sin O

cos 6

(cosec’a) (cot O)¢ A

v/ CA 1 JCA
= (K + + D)
2
_kT+1 k+-—]-
Kk k
or
1'2='xz+y2
=k? +17
v A
r =\/k2+1
a + 06 = 90°
o = 90° -0
cosec? (180“ + ). cos(B - 720°)
cos (90°-0)
v A
_ cosec*a . sina ¢ A
cCosa o A
= coseco.seco ¥ A
v CA JA
- (\/k2+1)(“
k% + 1

t

(7)

I

C e ot TR L e S "

Application of pythagoras

Correct reduction

| Use of identities

| Substitution

Application of pythagoras

{ Correct reduction

Use of identities

Substitution
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< 1§

i

|
l =—l-+k
k—— st e s et

OR

v
cosec® « . cos'a
s Asin 0

= sec20.cot9 Y A

v A,
= (1 + tan” 0 ).cotb

v CA
2 1¥ CA
+..........._.._....
( l)k

I

secze.cotﬁ
1 cos o

I

0052 8 ‘ sin O
1

= —— = cosech.sechH

sin9.cos O

vy cA S CA
_ \/k2+1 .1ﬂk2_+1

v A

k

k% + 1
k

J A

Correct reduction

Use of identities

Substitution

| Application of pythagoras

Correct reduction

Use of identities l

Substitution |

_ S



MATHEMATICS HIGHER GRADE SECOND PAPER

- 16 -
Question 4 [24] ﬂL - - _ 1 ) - - -
4.1 cos (x +30°) = —2sinx '
v M
cosx . cos 30°—sinx . sin 30° + 2 sinx =0 Expanding correctly
J3 I .
5 COS X --2-5111 X+ 2smx=04 A Substitution of special angle ratios
—\E—cosx+zsinx:0 v CA T
2 Z Simplifying
. V3
sin X = ——— COS X
3
v' CA
B J3 B 1 Writing in terms of tan X
tanx — = e
3 V3
ref. angle = 30° v C
Finding the reference angle
v’ CA
« =150° + n.180° JnAr:—: 7 Solution ; General form of solution
OR
v CA v A
x =-30°+nl80° . neZ
OR
v CA v A
x = 150° + n.360° / 330° + n360° . n €7 Both forms must be given
7
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.17 -

AT

aiinir Lal

4.2

e T PP T O

(-90°;2)

- 120° - 60°

for each graph:

x-intercepts ¥ A ¢ A
y—intercept 4 A ¢ A

shape v A v A

| turning points v A v A

---------------------------------------------------

Y

(0% | S

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(g must past through (0;0) )

(coordinates need not be written in)

(8)

Penalty of .1 if grabhs drawn out of the
domain

h‘ >

No penalty if y—axis not to scale, but graph understooc

Iﬁo ﬁenal& if y-intercept not indicated on the gaglj
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-18 -
[43.1 | 2sinx + cosx. cos 30° > sinx . sin 30° - ' ]
| cosx cos30° - sinx sin30° = -2 sinx v M Rewriting inequality to resemble graphs
| cos(x+30°) > —2sinx ¢ A Writing LHS as cos (x + 30°)
v CA v CA g A
x e [-30° ;150°] (Notation) Correct notation; correct end-points of interval
OR / ca 7 CA 7 A Answer only full marks
L ~ =30° < x £ 150° (Notation) S| _ |
4-3-2‘l Jca o CA v A
x € [-120°;-90°) (Notation)
Correct notation; correct end-points of interval
v CA v CA S A )
LOB ~120°< x < —90° (Notation) (3) it answer is NO : 1 mark onl
4.4, 0 / ca (1) | Answer from graph
Do not penalise if written as (0 ; 0)
I AT — e ' .
uestion S [19 o
cos (A—-B) = cos A.cos B + sin A, sin B (1) Correct expansion
5.12 | sin(A-B) = cos[90°~ (A-B)] Correct use of co-function formula |
i = ¢os [(90°—A) —(-B)]¥ M 7 A
1 = ¢0s (90° - A).cos(-B) + sin(90°—-A). sin (-B) Correct expansion
- = sinA.cosB — cosA.sinBy ,

| Accurate answer only — 1 mark

4 + B used penalty of 1 mark
3) |

, v/ A v A l Use of Pythagoras or indicated on the sketch
 y*=10-1, y =3 Correct calculation of y

v A
I i \/ﬁj sin{ A—0Q )= \/13 (sin A .cos©—cosA.sin0)

Correct expansion of sin (A — 0)

v A
= JTE (sin A e = cos A J Y CA Substitution of cos 6 and sin

V10 V10

=gin A— 3COSA
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- 19 -

A = ol g TR 5 iiuini—.

Suded

i = sin A — 3C0S A

DO NOT MARK THIS QUESTION|

OR p
A
tan @ = \/s-ecz -1

= .../10-1 =34 A

J10 sin(A -9 )

v A 7 A
= secO (sin A .cos 0 —cos A . sin 0)
= SinA - <:0sA.Sl~119
cos O
v CA

|

sin A - ¢cosA.tan 0

(3)

IVE 9 MARKS FOR 5.2.2 ONLY IF CANDIDATE
STARTED WITH 5.2.1

6¢cosA +3 =2smmA

2(sinA —3cosA) =3 Y M
(sinA — 3cosA) = 1,5
JI0 sin (A-0) =15 Y M
v CA
sin (A-0) = 1,5 + 410 = 0,4743..
v CA
ref angle = 28,316°
v CA
A 0= 28316 orA—0 = 180°0-28316° Y A
= 151,684°

but 0= 715650 ¥ A
. A= 28316°+71,565° .or 151,684°+ 71,565°

A=999% cA or —136,8°/ caA

(9)

Correct ue of identity

Correct substitution

Correct substitution of sec 0 ; correct
expansion of sin( A—-0 )

Multplying and simplifying

Rearranging equation and taking out
common factor

Substituting from 5.2.1

Dividing by J10
Calculating the reference angle

Writing solution in correct quadrants

Calculating 6 from sec O

Determining values of A

If rounding off error occurs ref. angle

= 30°, Penalty of 1.
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I Question 6 B

- 20 -

6.1.1

Draw QM L RP _rpro_ciuced.__ M

p?=QM? + MR2V A
=QM2 + (q+MPP Vv A
=QM? + ¢*+ 2q.MP + MP?
=qg*+r*+2q.MP

MP
r

but

=—CosPy 4 A

~MP=~rcosP Vv A
S P q* +1r*-2qrcosP

(QM? + MP? = )V A

= cos P = cos (180°— P)

OR

Draw A PQR with P at the origin and PR on the X-axis.

pP=(@cos P —q )+ (rsmP) v/ M

v A
=12 (cos®* P +sin? P)-2qrcos P+ ¢?
=q*+ 1r2- 2qrcos P

v A

;“““‘:TZI]

Or shown on diagram

g

et e

(distance formula)
=R cos?P —2qrcos P+ q* +12sin?P v A

R

(6)

v A
Q(rcosP;rsinPy

v A

no axis drawn, penalty 1 mark

16.1.2 l' 4. POR | 7 A| OR
| RHS jzﬂl‘___?_ﬁ__f_g%_ I OR area APQR = L gr .sin P 1
| q +1r =P 2 area APQR = — qrsinPJ/ A
| 7 A oo p o 2(arcaAPQR) | 2
: i 4.[-2—qrsinP] - qr |
| 2qrcosP /A . 5 5 area A PQR 9 .y
(from 6.1.1) wnd  pog P _q9 tr P S A cosP cosP
. b 2qr
SH] A
= 2 APQR
| COSP ' M — tanP / A
tan P = sin P gr.cosP
= tanP = LHS cos P - |
| 2(area A PQR) | 2(areaAPQR) . b
_ PPN I S b 38
a2 +12 —p? 2 qr A |
2qr I
_ HareaAP QR) 4(area A PQR)
(3) qz +r2_p2 L -—5—-——2——“—5—' = tan P
q +I —Pp |

A
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-1 -
(621 | B B

BD _ cosa ¥ A

P

BD = pcosa ¢ A (2) |

I
OR
BD.

- o = __:_P = v A

in(90° — ) Sin 90
oy 2 PSin00° - @)Y AS
sin 90°
"OR
BD =psin (90° - o)
answer only — full marks
6.2.2 A ) ) OR
. E =4 BC? = BD?+ DC?-2BD.DC.cos(180°-20) v M
BDC =180" —26 | = 2 BD*+2BD*'c0s20 ¥/ A
In ABCD, = 2 BD? (1 + cos26)
BC _BD /™ = 2 BD? (2cos° 9) v CA ‘
sin(180° - 20) sin® = 4p’. cos’ .cos" O ¢ ca
7 A BC=2p.coso.cosb
BD. sin 26 —
BL = ———p———
sin O OR
/ CA v ca |BC=2BE Y M
_ pcosa.2sinfcost =2BD.cosOv A ¥ A
sin 0 =2pcosa.cosB ¢ CA (4)

= 2p.coso.cost

BC = Zp::c)su.cos 0 l o o o

29.5 =2(21,2)(cos 45°)(cos 9 ) v A Correct substitution
cosO = A s Manipulation
2(21,2).cos45 A

6 =103 CA I incorrect rounding off — penaity 1 mark

OR
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s 99 .
OR
BD=pcosa
1
EBC | Manipulation
| = =2  f A |
cos 6 BD |
1 ;
5 (29,5) Correct substitution
" (212)(cosass) ¥ A Correct /
) D orrec
0 =103° , ., (3)
6.2.4 Let ED be the shortest distance from Dto BC. | OR -
0 =10,3° .~ _ED 4 A
| siIng = —
~BC = 147 Bl
ED = nd 7 A ED fBD.sme | .
1 e =p.cos a. sin 10,3
-2—- =21,2 X cos 45% sin 10,30J CA
ED = 14,75tan 10,3 ¢ CA
=3mv CA
— v CA
3m (3) no penalty for incorrect rounding off
Question 7 27}
v SR

ONM = 9(°

®-17 + (20" v S

x? —2%% +1 + 4x°

x¥+ 2x2 +1 OR (2 + 1)

OM = (x2+1)? = (¢ + 1) pnit

CA

( Z in a semicircle)

EN = NM (line from centre 1L chor
NM = -2-(2x2 —-2) = x*— 1 units Vs
OM? = NM? + NO? (Pythagoras)

"

v CA l

(6) |
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Const: Draw a circle through ACD and not passing though B
Suppose the circle cuts AB at M. Join M to C.

Proof: AMC + D = 180° (opp Z cyclquad)

but

Contradiction:

v S/R

Fa A
B + D = 180° (given)v S
C

AMC =B VS

ext, Z= Int.opp £ v

S

v S

- M must fall on B/ B must be on the circumf, of circle ¢ S

ABCD is a cyclic quadrilateral.

73

A

- Qs

=> KQ is a tang. to circle LQW

Vs tolt, ungtes. #3 ¥

(£ betw.line & chord = £ subt. by chord)

(£'s in same segm.) « R

v R

(3)

(6)

only one case of figure needs to be
drawn

| Construction may also be shown on
sketch.

also use of construction of £ at
centre

or any other suitable wording \

OR converse tan-chord theorem
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732 | A A A | OR
"R; =Q,+ Q, alt. £'s // ) ¥ SR 5B b
. R /7 SR R;=S+Q, (ext.Zofa) ¥ SR
Ly =W +Q, (ext. Z=sum int. opp. £’S ) A x A
R R Ly =W;+Q, (ext. Zof A)Y SR
but Q; = W (proven 7.3.1) A A
M \ but Wi =S (Zs same segment) ¢ S/R
and Q, = Qq /S (= chords subt. = £'s) ¥ R A A
. . and Q, = Q, (=chords subt. = £'s) v SR
~ R = L3 (4) A A
. Rt = L3
733 | A A ) ' OR
Rz = L3 (alt. Z’s, /1) LA A A
N v SR R{+ R+ L3 = 180° (co-int. 27, //) ¥ SR
= W)+ Q, (ext.ZofA) | A A A
\ A but L3 = Q, + W1 (ext £ of A) v SR
but Wy = Q, (tan-chord theorem)  sR A A
\ . and Q, = Q, (=chords subt. = £'s)
and Q, = Q, (=chordssubt. =L’s) ¢« gR A A < S/R
\ R . | and W; = Q, (tan-chord)
I " R3 == Q1+ Q2 A A A A
_ ~Ri+ Rz +Q, + Q,=180°
.. PRKQ is a cyclic quad. (ext. £ = int. opp £) v B R) 2+ Qy + Q= 180
PRKQ isa cyclic quad. ( opp £’s suppl.) ¥ R (4)
734 | A A A ' - T
L3 = W+ Q, (ext Lof A) |V S OR R3=0Q3; +Q, (£ssamesegment) | ,
| A A A A
: = S+ Q, («ssame segment) s Rz # Qg
A A
| S L3 # S v R RSLQ is not a cyclic quad. (angles in same segm .not
| -. RSLQ is not a cyclic quad (angles in same segm. | equal) VR
not equal) |

OR
A A
Ri=Ly ¥ S (from7.3.2)

A
#+ SLQ 7R
. RSLQ is not a cyclic quad (ext. £ # Int. opp.
| ZS)

@
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.25 .
e % & - — - - o T T
Question 8 [10]
8.1 [ Let SW=x | |Reas_pn needs only be given once | I 1
SW ST v SR . R
. | 2% - 2_  (line || one side A)/ (intercept-midpt) |
| WQ TP
' sy 8 =2 3 I
RS = SQ = 2xV S .
RW = 3xv/ 8 |
RM  _ RW ¥'S (line || oneside A)
RP RQ .

SW ¢ S
SW 7
RW _ 5% ({: | one:side &)
= — = 111 OI1€ S
RQ  4SW
3
= = 5 6
4 ©) _
1RP RSsin R OR
— : SN | 1
ki 5}3{% _ 12 (L Area ARPS = —- area APQR ¥ §
| area A —RW.RMsin R -
=5 (5 PQH
s /s .
_ % 2 _S%d/ca | & —PQ.H
3" 3 0 reaAPRS _ 4
AreaARMW | 3
_ il 3
2-MW-4-H 7 s (for EH)
| 1
—PQ.H
| gt il
]l 3 3
— = P )i=s
; qrdn
, 1 v s (for -&-PQ)
I ARPS 2 Vs |
ARMW 9 _8 vca
. 6 9

(4)

ANSWER ONLY FULL MARKS ‘

—
|

O | 00
N
@)

| >

|
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T, e ST L rw— s, s s -allw

QUESTION 9
9.1 N

Constr: On XY and XZ cut off XP = LO and XQ = LV.
JoinPto Q. ¢ M
Prooff AXPQ = ALOV /s (s,Z, s) /'R
A\ Fal
Pi =0 Vs
FAY
i 4 (given) 7
s PQ /N YZ ( corresp. £’s equal) s
XY XZ
L —_ = — line // one side A) ¥ R
X - xq Vs )
‘. AL Ei (construction)
LO LV
OR -

Constr: On XY cut off XP = LO and draw XP // LO.
JoinPto Q. M

A AN
Proof: P1=Y (corresp. £s,// ) ¥ SR
Fal \
| and Y =0 (const)
N N
pp =0 VS
AXPO = ALOV V'S (£45 YR
XY XZ
, e B e line // one side A
| XY XZ
| e w2 constr./congr.
LO LV ( gr)
B (7)

OR Construction may be shown on
sketch.

OR
Constr: On XY cutoff XP = LO and

AL A
draw B =Q Join P to Q. v M
/s IR
Proof: AXPQ=ALOV (4£,45)
A N\
Pir =0 /s
FAS
= Y (given)

. PQ // YZ {corresp. £'s equal) ¢ SR

XY X AN
4 ) = —}—(—é— s (line // one side A)
XY XZ ;
—_— = — (construction)
LO LV
(7)
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. v S

B,= 90° (tan-chord) v" R
A A v S v R
N; = By = 90° (tan-chord)

v S /5

GN and BC are altitudes of A AGC

K is the orthocentre (Altitudes concurrent)

Py e

OR

Ez = A (tan-chord) VS

E‘,z = (O (£'s in same segm.) v SR
AL =G g

. L ]
GN || AD (alt. £'sequal) 7
A A S
s N> = Az = 90° (alt. Z's, //)
v S v S

GN and BC are altitudes of A AGC
Altitudes concurrent
K is the orthocentre

A v S

B,= 90° (tan-chord) ¥ R

In AKNC and AKBG
A . v S/
K3 = K (vertopp £'s)
Cz = Gi (L'sinsame seg
A A
N;y = By = 90° ¢ S

(sum £'s A)
v s v S

|

GN and BC are altitudes of A AGC
| .. Altitudes are concurrent
i K is the orthocentre

A
B, =90°- 2 marks

A
N1=90°- 2 marks
altitudes — 2 marks
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022 In AABC and AKBG ¢ s
B, = B; = 90° (proved)

v S

C, = Qi (£'s in same segm.) v/ SR

A, = K (Lsof A) 4 .
AABC ||l AKBG (4, 2, 2)

..Eg — £ /S

BG KG

BCKG = ACBG (5)

Choosing the correc?trianéres, either at

beginning or end.

023 | In ABCG and AEFG
Bt = E;=90° v/ S

A A A A
G|+ sz—' G]+G2 S S

C: = F (£sof A)
ABCG Il AEFG (£ 4,24 4 &

lllllllllll

OR
BC - B
BG EG
nc— EFBG
EG
BCKG

AC
BC? _ BC.EF.BG BG.BC.KG

(FE // BC)

and BG = (from 9.2.2)

gty e ——— e,

BG 2 EG - AC
BC.EF.BG y AC
EG BG.BC.KG

EF.AC
EG.KG

}

-~ (6)

Reason mark allocated for either the
third £ or equiangular or £ZZ or £LZ.

TIPS kil i il

A v S

or B = E; =90°

EF // BC (corresp. £L's =) v S
Ci = Fi1 (corresp. £'s, //)

substitution
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[ 9.24

e o -29 -
F. 4
EF.AC e BC . v s (from 9.2.3)
EG.KG By
BC? +B(_:x2 v S
BG*Y S
2
BG
- o
OR
| From A BCG: 7
GC?=BG*+BC? ¥ S (Pyth.)
2 /S =
| GC _ H_B_(_:_z_ v s
BG2 BG
| =1+ EF'£ S (from 9.2.3)
: T EGGK Y © -

IOR v S

BC?  EFAC
BG: EGKG

(from 9.2.3) |

Pythagoras:
| GC? - BG?
BG*

s
| 6Ct 3

BG? EG. KG

GC? EF.AC
BG 2 EG.KG

EF // BC

OR ABCG

| | v S
- 9_],5_:_ i E]-?- (line // 1 side A)
GB GC

GE» _ (GF
(52 = D7 v
Ge,»
(o)

GF . >
(ﬁ-)

- GC?
I BG?

|| working with both sides — penalty 1

Il
+




