POSSIBLE ANSWERS - OCT / NOV 2006

MATHEMATICS STANDARG GRADE PAPER TWO NOVEMBER 2006

Questionl ] [25]
1.1 R
y
D(-552)
A(251)
0
< o b
X
C(-6:-3)
v
1.1 IM for dist. formula
AC = —x )P -v)E oM
— \/(2 +6>2 + (] + 3)2 JA A fOT SubStitUtiOn
= J64 + 16
= V80 or 445 Vo () | 1CA for simplification
fwrong formuia -B/D no marks}
no penalty if value further given]
in decimal form
fanswer only full marksl
_ Y2~y
12.1 mpe = S IM IM for formula
Xy =%
_ 243 /A 1A for substitution
-5+6
=5 /CA (3) | 1CA for simplification
bnswer only full marks}




to
o

tan § = mDC:5JM

g =78,7° v/ CA

IM for formula/ or implied

1CA for angle

If used sinf =m or cosd =m
— no marks

lanswer only full marks|

to
Lo

Npg = Mpc M
- k-2
DE -3 +5
k-2
= —= JA
k-2
=5 JCA
2
k-2 =10
v CA
k = 12
OR IM
MpEg Mgc
A
k-2 _ k +3 JCA
2 3
3k—-6 = 2k+6

OR
Line through DC IM

y =5x+c (-5;2) y-2 =5@x+5YM

2 =-25+c¢ or y-2 =5x .25
=27 YCA y = 5x +27YCA
y =3x+27 (-3;k)
k= 5(3)+27  YCA
=12 JSCA

OR

1M for the concept

1A for gradient of DE

1CA for subst.

1CA for the value

1M for using equation of str line
1CA for the value of ¢
1CA for substitution

1CA for the value




dpe = \/(—5 +6)% + (2 + 3)?

- V5%

deg = {(=346)2 + (-3 —K)?

=,/18 + 6k +k?

dp = (2% + 2 -K)?
= .8 - 4k + k2

collinear, ..CE = DC + DE

LA LA

V18 +6k +k? =426 +,8 -4k + k2 YCA

2A for 3 distances

1CA for the correctly equating in
terms of k

1CA for the answer

k =12 v CA
4) lAnswer only full marks|
1.2.4
X; =6 <M v -3 M 1M for correct formula
5 ==5 5 =2 1M for correct substitution
Soxp = =~10+6 Ly =4+ 3
= -44CA = 7JCA 2CA forx & y values
~SBE=4:7) finding midpoint of DC max 2/4
p
OR
DB =DC
5 > 5 7JM 1M for distance formula
Ja52 4 (r=2)? = /(6452 +(-3-2)2
Jo+92+(r-2)? =26
Forline DC s,
y=5x+27 IM for DC
2 2
\/(x+5) +(5x+25)° =426 JCA 1CA for sub.
X+ 10x+24 = 0
x+6)(x+4) =0
x=-4 for B&/CA
y=17 “B(=4:7) 1CA for x and y values.
4)

}answer only full marks|




1.3.1 pAz = PC2 M IM for equating the distances
/A 2 2 JA 2
=20+ @ -17=@x+6>+ (y +3) 2A for subst.
v/ CA < CA
¥ Ax+4+3y7 2y +1 =xt+12x +36 + 37 + 6y +9 2CA for correct expansion
—16x—8y—40 =0 /A
T 1A for conclusion mark only
Xty +5=0 awarded if leading to correct
equation.
OR
Midpoint of AC =M (~2~1) ¥M A IM for use of midpoint
M = 2A Z3C 1A for both co-ordinates of M
AC —
Xa = Xc
1—(—3
- 1253 vea 1CA for gradient of AC
2 - (-6)
-1
2
E— < CA . .
My c 1CA for perpendicular gradient
y =-2x+c¢ YCA (2;-1)or y +1 = 2(x+2) 1CA for sub.in st.line equation
-1 =(=2)(=2) +¢ y+1 =-2x +4
e ==5 A 2x +y +5 =0 1 A for the value of ¢ /expansion
y = —2x =35
lAnswer only no marks}
2x + ¥y +5 =0 {6)
1.3.2 2x+y+5 =0

LHS = (2) +(=3) +5 YA

#0  Jca
# R.H.S
s CA
..the point (1 ;-3) does notlieon 2x +y +5 =0 3

OR 2x+(-3)+5 =0 YA
2= -2
x = =1 #1/CA

JSCA
-.the point (1 ;-3) does notlieon 2x +y +5 =0

1A for subst.

1CA for showing L.H.S

1CA for the conclusion.

1A for substitution of x or y
1 CA for value

1 CA for the conclusion.

bnswer only 1 markJ




| Question 2 [13]
1vh
T
A2 ;2)
B
g x
2.1
If  (J12)? +2% =16 only “;f
Xt +y =
(Jl_z)z 122, 2M IM for eq. of the circle
12+4 = r JA
2 1A for subst.of the pt. into the
rro=16
formula
X +y2 =16
()
22 YA SA A A 2A each for correct Pand T co-
P(4:0); T(0:4) ordinates.
“4)
NB: If points Pand T
interchanged then max 2
2.3 JA  SCA If there is no equation(written 4)
y =0x +4 no mark
v =4 1CA for cand 1Aform=20
If x=4 then 0 marks.
OR
T(0:4)
XX yy =1
SA
0x +4.y =16
y =4 JCA (2)




241 | mgo=mpr ¥M IM for equal gradients PT // RO
0-4
T -0 Y CA 1CA for subst.
+CA
= =1 (3) | 1CA for value
|Answer only full marks.)
24.2 /A /CA
y=-x +0 =-x 1CA form
(2) 1A for ¢c=0
Question 3 } [19]
3.1 Penalty 1 only for incorrect rounding off in either 3.1.1 or 3.1.2
A JA
3.1.1 cosec 121° —tan 61°= — 0,64 1A for sub.
(2) | 1A for correct value.
LA A 1 1A for sub.
3.1.2 cos [121°+2(61°)] = 0,21 1A for correct value.
2)
LA
3.2.1 3 1A for rewriting the eq.
> cosec B = B =L A gthecq
2y M .
1M for the diagram
1 )
Xy =1 12:[] 134\6
5 s LA < B~ | 1A for sub. into the eq. of circle
X"+ 12° =13 -5
2 Minimum
X0 =169~ 144 12 13 requirements for
sketch mark
=25 A\
X=-3 1CA for correct choice of x(sign —ve)
- 0 p— 5 X
-cot U= 1 /CA 1CA for value for ~
OR !
cotf = »ﬁcosec2 -1 YA lanswer only 1marK
no sketch 4/5
= ~1/(}—§-)2 -1 A wrong sketch wrong answer3/5
= - |25 J/CA
144
5 vcA
= -2 )
12




s/ CA
12 13 YCA

2 0 p ) 2CA for sub.
2 anf-secld = —— — (-
_~12+13 JCA 1CA for simplification
5
_ _l_ JA 1A for value.
5
(4) }answer only ImarkJ
3.3 sin (180° + x). tan 135°
cosec(90°— x) . cos(360° — x)
. A JA
_ (=sinx).(-D 3A’s for correct reduction formula
SECX.COSX 1A for correct value of tan 135°
LA JA
_ sin x
AL cosx L 1A for identity
cos x
= sinx VCA 6) 1CAfor simplification
|Answer only full marks.l
| Question 4 } [12]
4.1 a =-2vA
5A’s for correct values
b=1 A
¢ =45° /A Award marks for co-ordinate
A answers if values clearly
d = 90°v/A identifiable with correct
alphabetical values
e=-1 /A
(5)
1A for correct x-value
421 |x =0 YA €))
JA JYCAYA 1A for 0°
422 xe [0°;90°) or xe [0°;d) 1CA for 90°ord
Accept x <90°, as domain given
or 0° <x <90° or 0°<x < d (3) | 1A for the correct notation
2CA’s for end values
v CA
423 xe (45° :90°) YCAYA o e (c:d)

or 45°< x <90°

or c< x <d

1A for the correct notation
Accept x between 45°and 90°




[ Question 5 }

JSA
ref £ = 23,578177°

A
20 = 180° +ref £
' CA
=203,578177°
/' CA
o = 101,79°

(4)

5.1 (tan® @+ 1)(1 —sin® )
SA A 3As for identities
= sec’ §. cos’ 0
2
= .cos” 0
YA cos? 8
-] YA 1A for simplification.
OR
(tan” @+ 1)(1 —sin” @) JA
LA
B ( sin? 0 2
- L —— +1| (cos™ 6) 2A’s for identities
cos” B
' CA
5 5 1CA for simplification
sin“ 6 + cos“ 6 9 . 2 2
= | |08 6 or sin“@ + cos’ @
cos” ©
/A - 1A for simplification.
OR
(tan® 6+ 1)(1 —sin” 0)
_ 2 .9 .2 ) no mark for the expansion and
= tan"@ — sin” 6 —sin"ftan” G + 1 arouping
= (tan*@+ 1) — sin*@ (tan’@ +1) 1A for identity
LA
=sec’d —sin"d. sec’d 1A for factorising
LA
= sec’d(l —sin"8)
7 A 1A for identity
=sec’d. cos 6
1A for simplification
=1 JA 4)
&answer only max. of 1]
5.2 sin2o0 =- 04

1A forref £
Evision by2Zinsteplor2 max.2]

1 A for correct quadrant

1CA for2a

1CA for dividing by 2

tanswer only full marks}




Question 6 |

[24]

6.1

YA
yf R (gcosP; gsinP)
q p
< B
P Q(r; 0) x
A
2 ) s IM
RQ™ = (x; = x)* + (v, - )
RQ’ = (gcosP —7)* +(gsinP -0)" YA
2 A 2 2
P = q2c052P —2qgrcosP +7 +g’sin’P
JA

g (cos’P + sin”P )+ P —2grcosP

i

pP =g+ —2q(r)cosP

OR

R
I
[
q { P
|
hl
I
7
P r S Q
Constr: Draw RS L PQ vM
Proof:
pz =h + SQZ A
= h* + (r -PSY’
=h + 2 -2 PS +PST A
but h*+ PS? =g YA
cosP = P—S SA

q
PS = gcosP YA

pto=qg+ rF -2 (g)(r)cosP

(6)

If a wrong sketch is used then full
marks if concluded correct
and 4/6 if not concluded

1A for coordinates of R
1A for coordinates of Q

IM for formula
1A for sub.

1A for expansion

1 A for identity

1M for construction

1A for Pythagoras

1A for expansion
1A for Pythagoras
1A for cos P

1 A for manipulation




IM for formula or it is implied

o /M
f=d+e-2decosF
LA
122 =52 4 g2 ~2(5)(8) cosF 1A for sub.
144 = 25 +64 — 80 cosF
144 = 89 —-80cosF
cos F = 8§9-144 «sCA 1CA cosF
80
= —0,6875
ref £ = 46,5670 YCA 1CA for ref £
~
F =133,43° YCA ICA for angle.
d* +e* - f2um
cos F = Tde 1M for formula or it is implied
_ 5148t -122vA
2(5)(8) 1A for sub.
:_E JCA 1CA cosF
80
= —0,6875
1CA forref £
ref £ = 46,567° v CA 1CA for angle
N yan 4n A
F =13343° - lanswer only full markg
(5)
2.2 1 .
Area of ADEF = Edesm F M IM for formula or if implied
= ;;(5) (8)sin 133,43° 1CA for sub.
= 14,52 square units ¥ <" (3) 1CA for value




N
APB=180°-x YA |4

6.3.1
Y
B P C .
6.3.2 AB Bp
— = M 1 M for sine rule or if implied
sin APB  sinA
AB - BP A 1A for sub.
sin(180° — x) sinA
BP N o 5
wAB = sin y -sin (180°-%) vca 1CA for manipulation
BP .sinx YA
= ——~—-§lr—l—x— (4) 1A for reduction
sin y
6.3.3 AR = BP..sinx
sin y
JA 1A for sub.
_ 50.sin150° (A §
sin120° YA oy
50 :
_ 5 YA
\/5 JA 2A for surds
2 if surds are not _shown max 3
_ 50 vca
\/g 1CA for simplification
OR
Draw AD L BP "™
A
BD = %I-)- (isosceles A )‘/A
" ﬁ =sec30° A
2 30 i 15
25
AB = B D P
cos 30°
25
3 LA
2
0
= /CA (5) | lanswer only full marks|




Question 7 f
7.1

Const: Join OA and OB /M

Proof:
In A AOMand A BOM

AM = MB (given)

OA = OB S (radii)

OM =0OM (common side)

A BOM (SSS)

A AOM

)y /8
< S/IR
o .
M1 = Mz =90° (adj. £s onastr.line)

OR

Const: Join OA and OB‘/M

Proof:
In A AOM and A BOM
AM = MB given)

OM = OB »¥S (radii)

ras Vas

A = B (£ s opp = sides)
A AOM = A BOM (SLS¥R

ras A
Mi = My (=)7S

n /SIR
~ M1 = Mz =90° (adj. £s onastr.line)

OM L AB
(5)




VS /R
(L line from centre to chord.)

7.2 PN = PM= 24 units N
/S
~ ON = OP? + PN?2 or OM = OP? + PM?
24
= 7% + 247
= 4625 N
O 7 P Al
=25 units ¥ CA
PA = (257 ) units
= 18 units ¥'CA
M
(5) Answer only 4/5
N S
7.3.1 P = 60° (sum Lsina A)

el s

Si= P =60°¥S (given)

/S
A A /R
QTS =P (£ s in the same segment)
= 60°
OR
~ N
Q; = S2 =30° ( £ s in the same segment)
. /s
QTS = 60° (sum Lsina A)
4SS IR
P = 60° (£ s in the same segment)
A A 7S
Sy = P =60° (given) (4)

T
N
A
411 )
] 7S
2 12
R




/S /R

N

732 QRS = 120° (opp £s ofacyclic quad.)
@)
N A
733 | S1 + QRS = 180° Y%
/R
~PS]| QR (co-interior £ s, supplementary)
OR
N
PQR =120° (opp. £ s of a cyclic quad.)
P+ PQR =180°
R
. PS||QR (co-interior £ s supplementary)
OR
N N ‘
Q, + TSR= 180° (opp £ s ofa cyclic quad.) s
A /S
Q, = 90°
A ~n Fa N A N
A =Q, =90° or Az = Q, :903,R or A3 =Q, =90°
/R (co-int £ s supplementary) | (alt. £sequal) g
~PS|JQR (corr. £ sequal)
(2)
7.3.4 A A .
Al =Q, SR (corr. L s lines ||)
A S
QZ = 90° vR
.. TR is a diameter. (chord sub. 90° at the circum.)
/(converse £ in semi-circle)
OR
PO VSR
S» =Q ( £ s in the same segment)
= 30°
S + Sy =30° + 60°
= 90°vs /R
- TR is a diameter. (chord sub. 90° at the circum.)

/(converse £ in semi-circle)

)




| Question 8 [

8.1

Const: Join MC and BN. (or shown on sketch)

vM
ve ! AM .}
Areaof A AMN 57
reaof = % /S or same height
Areaof ABMN IMB A
MB
! AN .k
Areaof A AMN 7" v8 _
A CMN = or same height
Areao ;NC.k
_ AN
N 7S
v S/IR

Area of ABMN = Areaof A CMN
(same base, same height)

Areaof A AMN _ Areaof A AMN
Area of ABMN Area of ACMN
AM  _ AN
MB NC

Q)

|Area of can be omitted‘




8.2
P
2a
Y k R 2k Q
8.2.1
In A XYQ, RS} YP
7S
R
Y . .
YR _XS (line || to one side of a A)
RQ SQ
Answer only 2/3
L osa 3
> 3)
822 YR = k ;RQ =2k

. QT =3k Y8

In ATYP, RS || YP

/R
/8
s _IR (line | to one side of a A)
TP TY
_k 3 vea
6k 6
OR
/S R
1S = IR (line || to one side of a A)
TP TY
TR = 5k
TY = 6k
/S vCA
TS sk 5
TP 6k 6

“)

Answer only 3/4




l Question 9 [14]
9.1 n A /S
A =5 (alt Ls, lines |} )
Al =Ry ¥S (ext £ of a cyclic quad)
= x 3)
9.2 A ~
P, =P2 vs8 (common)
~ A~ S .
S =Ry (proved in 9.1)
%2=§]+Sg (sum Zs ofa A)
< S/IR
. APTS ] APSR (£ £ 2)
OR
A ~ S
Py =P3
%2 = IABz (ext £ ofacyclic quad)} /SR
=81 +S2 (corr. £s, lines ||)
§1 =R, (sum Lsofa A)
.. APTS |l APSR (£ £ ) Y SIR (3)




>
i
g >

9.3.1 8 (Common)
Q, =R, Y% (tan-chord)” R
T =Q, +Q, (sum ZLsofa A)
< SR
- APQT|| A PRQ (£ 2 2)
@
932
PQ PT
L PQ_PT (as 1)
PR PQ
L PQ*=PR.PT............. (1)
M
T 4/ SIR
9.4 " %:% (As ||| from9.2)
R /S
S PS*=PR.PT..0........... )
Fromland2  PQ?= PS? ¥S
- PQ =PS
3)

TOTAL:150




