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Senior Certificate Examination
MATHAMATICS P2 HG
' ANALYTICAL GEOMETRY -
| QUESTION 1 [25]
1.1
E _
X 1=2 and y+0_2
§ 2 2
‘ x—1=4 y =4 J A
| ox=54 A
i DG4 (2)
1.2 | 4-0 4 2 .
m =tan == e — e =
! AD B s+1 6 3 /M /CA <4 .
| B =33,7°d ca
| Mcp = tan o == 4+2-—~-§-—2
- 52 3~ Yca
o =63,4° « CA
8 =63,4°-33,7°
~29.7°4 CA (6) B
OR . C@2;-2)
Mapg=tanp= =
AE B Sat VM Sca |
1.3 3 AB =DC |
x +1)*+(y+0¥]=[C-2F+@+2Y] ¢y VA
o (x +1)Y+y*]= 9+36 | ;
of(x+12~y2 =45 ... (1) |
X+ 1P+y*=3 v A i
AB |DC .. Y= _5 Sca
X+1
y =2x+2 ... 2)Yd ca
Subst. (2) into (1):
(x + 12 +(2x +2) = v ca i
X2+2x+ 1 +4x2+8x+4 = 5 '
sx2+10x=0 ¥ CA
Sx(x+2)=0
x Oorx——2 CA
I IfX *——2 y= —2}
, B{-2;-2) v/ ca & ) |
| 1.4 lEq of perp. bisector of BC: x =0 Eq. of AB: y—0=2(x+ 1) |
- . 2x + 2
Midpt of AC: ( -12“*'2;022) v/ ca a2 2 0- 2‘/CA Vada
IJA 7 A 'MldptOfAB (- 5 > ) = (—-— ;—1)
(2’“1) mag=2 ¥ A
- 0+2 2 1 /
MAC ~ ——Ll——2 3' v A Mperp.bisector — _”2" CA
3 ; ' _ 1. 3
| mperp.bisecmr="2- v CA Eq. perp. bisector: y+ 1 = D) (X I-E-) o irox
E bisector: 1=E(x*-l) Yz'*lx"“l v ca |
q. perp. bisector: y + o - S CA 5 1
y=3x 2 | H: ——él—-x 7—-}_.;.{_1
2 4 2 4 2 4
3 7 ~2X -1 =6X—17
o EX# Z JCA —3x =0
_ 12
H: Forx=0:y=—3-(0) [ 1—3—~ v ca x=0 and y _14 v ca
2 4 4 g
7 oo H(O , —— 8
i
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Equation PT: y - 5=~-1(x — 4) v ca
y =—x+94 ca

X-intercept: X =9
- T ; 0) } v ca

v ca v A
8+[(5+(@—-t)*]=(3-0y+(2—-1)?
8+25+16- 81+ =9 +4—di+ 2

CA

4t = 36

tzj» v ca

QUESTION 2 [22]
2.1.1 ' |
v 1
|
’ I
[
|
NP2 =(2—4) + (3 - 5) O X
j =4 +4 v M
, =8 Jca
Equation of circle N:(x — 2)* + (y — 3)* =8 /
M I
v ca
(4)
[ 2.1.2 5.3 2 OR )
Mpy = 15 9 I /A T lies on x-axis: (t;0)
2 Z =
ey =1 o A NP2 +PT2=NT? A

Sea oS (5)'1"(9,0)
2.1.3 r2=(9-4P+(-5)*=50
Areaof circle= nr* ¢ M
=1(50)  ca
=157 units?* o ca (5)
2.2.1 N y —4 il oo = y+4 OR
Q= S M R= A MidthR=(2_4;4_4) i
}’—4 Y+4 — —IJM = 2 ;
x—2 x+4 — (_1_3_0) v A
y r=J(2+1)? +(4)’
216 = —-(x2+2x— 8
’ Yy = ——J(cz—2x-l-24) - (5) = ,/E =5 f ca
v ca L (x+1P+)? =25 Jca M
) Vca M SLca ] -
222 | For ..-6<x<4 (3)
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TRIGONOMETRY

QUESTION 3 - 26]

3.1 2908° v A
! ot . cosec 928°. cot (—120°).(sec 30°)
tan 242°.cos 28°

v A
cos? 28° v A v A 2
| (—cosec28°).cot 60°. — / A |

? 62°.c0s 28° J3

J A
N cos 28° 2

A — P it

| | cot 28°.5 ‘1? 28°° 3 3

cos 28° 2 |

0828 noge 3 S ca
sin 28°

= 2 /CA
3 (10) |

3.2.1 ﬁ=(_JE)2+(Jp_3 )2 JM
| =p+p-3=2p-3

r=J2p—3 v A |
(\/53\2 ' |

sin?2 = v ca
| (V2p-3,

:

_ p-3 |
- 5})-3 JCA (4)

322 | Deffor:2p3#0 and p-3 =0
;¥ M
l | | | p;éE and p =3 v M

Sp 23 (2)
secoa= —secO A

B {2p—3
l ~

sz 3

3.2.3

W ca

_-| F v ca (3) .
|3.2.4 cos (0 —30°) = cos0.cos30° + sind.sin30° Al 2=(6)+ (37 or r=+26-3
Ao La A LA -6+3=9 r=73
J6 3 Sl |
| y

o=
3 2

3 2
_Jﬁ L3 R(-P 5 YP-3)
6
= _3‘/2_+J— v A

(7)
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QUESTION 4 [28]
4.1.1 tan X = sin 2x } OR could be obtained from the graph.
v A
sin X . LA
=72 sIn X. COS X
COS X
sin X =2 sin X-. Cos* X
0 =2sinX.cos*X—sinx | .
. 0 =sinx(2cos?x— 1 A
it 2 —
| St 4% oo X— Ll A 0 =sinx(cos2x)
v ca | v ca v ca
. : — 2 . —
| ~smx =0or Zcos'x—1=0 sosinx =0 or 1—25in2x=0‘/CA
| vca s
— 0 — 4 l JCA JCA =
| x=k.180° or cosx 13 p v =1 180° or sinx=i\%- < CA
JA — ﬂ...l. O CA
| e X RIS O | xez La v = + 450+ koo CA
|
|
|
4.1.2 v ca Z CA v ca
1' x=-180°;  x=-135% x = —45° 3G) |
4.2
| h 4
4 .- :
| :
C
;' | |
| -. L i
| | : 1 5 ;
| ? !
,n ?
| i' i *I
. :
* 90° '
{I : X
- |
: i| ]
; |
' | i
& - & b e
| :-
l i | ; !
g: X-intercept v a ! ¢ :
| period A \ 4 M :
turning points ¢ A |
shape  a
f: both asymptotes v A
45°,-135°,-45° 4 A
intercepts v A
shapea‘(A (3)
431 | - tanx 2 sin 2 v VA *
x €[-135°;-90°) or x € [-45°;0°]
Ao I (4)
4.3.2 x € (-45°; 0°) and x € (0°;45°) OR x € (—45°;,45°), x#0°/ A
v A v M VM Va ) VAVRV I AY
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Question 5 [11]
2tan ¢
51 tan 20 = R M (1) ;
= e
2L Ltcos2A L+ (2cos’A ) Aleras Mok
| | cos2 A "~ cos? A —sin2 AV A | - /'™
, 1 + cosZA ] +2cos“ A -1
2cos” A s " = .
- cosZA cos® A - sin? A A
cos’ A — sin® A v/ ca 5
: 20052 A c052 A
tan 2 A 2tan A = J A
RHS: . 5 v M cos® A — sin” A cos® A
tan A (1 —tan” A).tan A
' ) y
. sinzA) v A 2 vV CA tanA
cos® A ) 2 g v/ ca
1 — tan“ A tan A
| 2
2cos” A tan 2 A
= = LHS B) | = = RHS. 5
| cos® A —sin? A tan A (5)
= N Identity is undefined for:
| tan A = 0 v M or cos2A = 0 J A
A=%k90°V A 2A = 90° + k.180° +
keZ LA A=45°+k90°v CA  (5)
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~.DR=-pcosR /A

S rr=p*+q*—2pqcos R (6)

OR
A J A .
Draw A PQR with R at the origin and RP on the x-axis.

2= (p cos R — q)*+ (p sin R)?
=p?cos?’ R—2pgcos R+ g*+p?sin? R v ca
=p?(cos?R +sin?R)—-2pqcosR+q> « A
=p2+ g -2pgcos R (cos2R +sin* R=1)

|
|

(distance formula)'/

CA

| QUESTION 6 [22]
6.1 | Draw QD L PR produced. 0
2=DP2+QD?* A (Pythagoras)
= (DR + q)* + QD? v/ A .
=DR?+ 2q.DR + ¢? + QD? E
=p?+q*+2q.DR v ca (Pythagoras) ;
but DpR =cosR; =cos (180°-R)=—cos R v ca E

v A
Q (pcosR;psinR) , Y

e S B ey

6.2.1 | AC=d2+d>-2d.d.cos(180°-20)/ M « A
=2d2 +2d%cos 200 « A
=d%(2 +2cos2a) A
c.AC= d\/2+2cos 20
!
- (4) . N
6.2.2 d

In A DCB: -—ﬁ-=cot9
d=hcotH v M
| In AABC At d

sin(180°-2a) sino v M
| _ hcot6.sin(180° —2a)

)

=2h.cos o .cotO

s AC :
sin o
_ h.cotO.sin 2
o Y CA |
|
~ h.cot®.2sina.cosa o ca
i | sin o
= 2h.cos a.cot 6 (5)
i OR ) !
AMCB 1s a kite
. AP=PC , P, =90° ¥/ M
In A PBC:
Pf =cosa V' M | M
“PC=dcosa ¥ A A 1 C
In ADCB: M cot 6
h d
| d=hcot ¥ CA
. AC=2PC=2.dcosa ¥ CA 4
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6.2.3

A

AMCB is a kite. .. P; = 90°
N
S.B1=90°-q v M

MCB=90° v A BC 1s a tangent

""* k

MI = 00° — (90'3'*—{1)
v A

=cotax ¥ M

dcota A
= 10,3 (cot 54°)

=75 or 748  ca
Volume = ntr2h
= x (10,3cot 54°) (36) m?
=6334m* ¥ CA

=

I

o =

(7)

OR
ABCM is a cyclic quadrilateral

(MAB=MCB=90°) ¢ A

N N
ZBMC= M;=ad A (Zssame segment)

v M

[if r=7,5: volume = 6362; B
if r = 7,48: volume = 6328]
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QUESTION 7

|24]

T:l:l

the alternate
v M

segment, then the line is a tangent to the circle.

v M

If a line is drawn through the end point of a chord
making with the chord an angle equal to the angle In

(2)

T2
Proof:

A A
But DFG=E

AN

A
S DEP=D

FG

Constr. Draw a tangent FP at F. M

FAN A J
DFP=E s (£ betweentanandchord) ¥ R

(Given)
v's

and this is only true if FP and FG coincide.
. FG i1s a tangent to circle FDE at F Vs

()

.
A

in Tt

A \
)

Hsier

v R

72.1 1 A v s

W, = 9(°
A\ A
But S3 +S,=90°¢ s

A AN A
Wl T S3 + S4 = 180°
. SB//RP (co-interior £Ls ) v R

(line from centre to midpt of chord)

(radius L tangent) « R

)

l— p Bl T B

o v s v R

A\

T e

W2 = 90° (line from centre to midpt of chord)

A A R
But S3 +S,=90°y/s (radius . tangent)
N FA FAN
WZ = S3 + S4
;. SB//RP  (corresp. Zs equal) v/ R (5)
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l 7.2.2
| A
AN
Q |
) |
R
[
I
R
722 | In A APS and A RWS: OR
A A A _ In AAPS and A PWS:
P; + P2+ P3 =9(Q° (£ in semi-circle) v SR a & 4 v S/R
A v SR P1+P3+P3 =90° (£ 1n semi-circle)
=W (line from centre to mdpt chord) 2 v SR
AA = W1 (line from centre to mdpt chord)
A = R ( £ s same segment) v SR | & & 7 |
AN A S — S C S/R
S 83 = 82 (sum £s of A) : R ' (Common)
;. A APS /// ARWS (£LLL) v SR A.= Pa (sum Zs of A)
_PS _ WS /s .. A APS /// APWS (£L£2) ¥ SR
AS RS ~PS _ AS 7
but ARWS =APWS szs) VSR "ws ps ¥ O
. RS=PS Vs but ARWS =APWS Sz8) VY SR
RS _ WS / ~RS=PS s
'AS RS VO RS _ WS |
I .. RS2= WS. AS B | AS RS v's
| . RS?= WS. AS 8) |
OR
In AAPS and APWS: v SR '
N A AN
l P1 + P2+ P3 =90° (£ insemi-circle)
A JS/R
= W1 (line from centre to
s mdpt chord)
~.AAPS /// APWS (perp. from rt Z to hyp) ¥ R
PS AS
ws ps VS
but ARWS =APWS R L
~RS=PS Vs
RS WS
L =
As ®rs YO
.. RS?= WS.AS
(8)
723 | RS?= RW?2 + WS2 o s (Pythagoras) ¢ R I
and RS?= WS. AS (Proven 7.2.2)
-, WS.AS= RW? + W$? /s
2
|
as= XV L ws Vs (4)
WS |
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QUESTION 8 [18]

8.1

Fal A
8.1.1 | R=A; V5 (ext. £ of cyclic quad.) /'R n

Q, = Q (vert. opp. Zs o SR
. | A A *
But A1 = Q, (£ between tang and chord) v R
. R= Q v s
;. PQ=PR - | L (5
8.1.2 | In APAQ and APQB
FA A ]
P =Py (common) ¢ g
N AN
Q; =B (£ between tan/ chord ) ¥ S/R |

32 = 62 + (33 (sum Z'sA) SR |
APAQ /// APQB s (£, 4, 2£)
PA PQ
PQ PB V'S
but PQ=PR v s (proven 8.1.1)
" PA PR

“PR _pB Y S

which forms the
geometrical sequence PA, PR and PB . (7)

3.2 In A SNH:

SF SE . :
- = (line // one side of A)  s/Rr
= -;— v s (given 2 SE = EN) !
Let SF = x, then FH = 2xand HM = 5x
In AGHM and AEFM:
GIGIH - EIOIF (common) v SR |
81= E1 (corresp. £s EF // NH)J e
ﬁ1 = El (sum £s A/ corr. £s EF // NH)

. AGHM ///AEFM (L2272 Y SR
,GH _HM _5x _ 5
"EF FM 7x 7 V8

(6)
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QUESTION 9

[24]

9.1

In A NLK and A KLM:

AN

A A
N,= K1 +K2  (Both=90°) « i

L=L (Common) ¢
A Fal

Ki=M (Sumésof&)l

. ANLK ||| AKLM (££2) SR

In A NMK and A KML:

% A A
N, =K1+ K2 ( Both =90°) v SR

P A
M=M (Common)
N

FAY
K, = L ( Sum Zs of A)

~ANMK|[|AKML (£22) o sR
- AKLN [{| A MKN ||| AMLK (Both similar to A MLK )

(3)

L
| OR
Similarly
.. ANMK ||| AKML (£Z£X4)
Vs s

1 9.2.1

AN A

D; =2(Q,) Vs (Latcentre=2 /s at circumf)v" R
But 621'*‘ 63 = Z(QAz) (62: Q3 - given)

AN N A\
.. DPAQ is a cyclic quadrilateral
( equal angles subtended by same line segment)

v R

9.2.2

A A A
P,=D2+ D3 (£ at centre =2 /s at circumf)) & S/R
Fat FAY FAY P
P2+ Py, =D, + D;  (Zsnsame circle segment) v s/r
PN VAN
P2 — P3 \/S

PB bisects Qf‘A and QB bisects PAQ ' s
. B is the incentre of A PQA (4)

A — —

9.2.3

|-

FAN A .
Al = A (B is incentre) « S/R

Ay = Q (£s m same segment) v s/

A2 =0Q, V5
-.DQ is a tang. to the circle ACQ

. (£ between line and chord = £ subtended by chord) Y R |

— S (4)

924 |

Dy + D3 =90° ¢S ( £ in semi-circle) v
L AQ2=AD?+DQ? s (Pyth.)

FAN
and R1=90° s (line from centre to midpt of chord) ¥’
and ADR ||| AADQ (perp. from rt £ to hyp) v R
~AD*=AR.AQ ¢S
- AQ*=ARAQ +DQ? (7

IR

IR

TOTAL: 200




