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QUESTION 1

P=5,y), Q(-7;-4), R(x;0) and S(11;6) are the vertices of a
parallelogram, with 7 the intersection point of the diagonals.

(Note : 05 does not pass through the origin of the axes.)

A27), Y S(11,6)

P 5"J?=< T
j X
4

Q(-7,-4)

1.1. Calculate the following :

1.1.1. The coordinates of T

T:(—7+11~—4+6)=(2;1) //

2 72

1.1.2. Thevaluesof x and.y

\n-/ g
T:[—5+x;ﬁ_g =(2;1)/
2 2

1.1.3. The eguation of SV, amedian of ASQR

V:(_7+9'—4+0)=(1;—~2) L/://

2 T2
ene_a 4
=0 s 2T

(11;6) : 6=%(11)+c:%+c

C:-._.liz_z.fl.; yxfx._zi \_r’,/

5 5 5 5

(5)



1.2.

1.2.1.

1.2.2.

1.2.3.

-3-

The length of QS (in simpliﬁeg surd form)

o
OS* =(11- (=D +(6 = (- 1)) =424
08 =JAA = 24106

The inclination of PR

0-2 "f/;
v

tan8 = i, ==

8=180°-8,]3° =171,87° -
: Ve "

tané =m,, =

A line passing through the point A(—2;7) bisects the area of the

paralletogram.

Calculate the gradient of this line.

P )
-7 5

g

2-(—2) 2

m=

Show whether this line and QS are perpendicular,

_6-C4 3 :
Moy 9 v

5 5

3
MX gy == =X == = ]
2 9 6 ) /

Therefore, not perpendicular

If 4,5 and E(p;8) arecollinear, calculate the value of p.
/

e ‘
8-7 __6-7 L//’/
p=(=2) 11-(=2)
R
p+2 13

—p-2=13 ‘:::::
p=-15

()

4

(2)

()

“
[25]



QUESTION 2

The centre of acircleis M(-3,2), and A(2;-3) is a point on the circle.

21.

2.11.

2.1.2.

2.2

Determine the following :

The equation of the circle (3)

(x+3P+(y-2Y=r" v
AQ2:;-3): rP=Q2+3)+(-3-2)" \/

=50

(x43P+(y=22 =50
The equation of the tangent to the circle at A (5}

-3-2 1 \ﬂ/

m =1 “L.-//,//
—-3=2+c¢

y=x+c
A(2;-3)

o

The equatlon of the tangent to the circle at B (2)

sz_sz"~—507L/”

i
Show whether D(4;0) is a point on, inside or outside the circle with

centre M . (3)

u/ W,/”
(4+3)+(0-2)*=53>50

Therefore, outside /



.5.

2.3. Ifthe Y -axisis a tangent to another circle with centre M, write down
the equation oi}tﬁ new circle, (2)
. < [15]
(43P +(y~2)? =32 =9 e
¥
QUESTION 3
The equations of the circles with centres 4 and B are
22 +y*~10x+24y+69=0 and x*+3y* =16 respectively.
3.1, Write the equation of circle 4 in cenfre-radius form. 4)
x*—10x+y* +24y =—69 _,/ \/
2 —10x+ (=57 +y  + 24y +(12)* = — 69 +(— 5)* + (12)
(x~-5y +(y+£)jz —69+25+144=100 -
3.2. Hence, determine whether the circles intersect, touch or do not
intersect at all, by showing all the calculations, {4)
-
8]
ABY=(5-0)2+(~ 12— 0) -
=169 d
AB=13 /
and r, 4+ =10+4=14 - / .
Therefore AB<r, +r, ) /
Therefore the circles infersect.
QUESTION 4
44, Given: sin(A+45°)+cos(4+45%) =42 cos 4
4.1.1. | Prove this identity for all angles A4. J (3)

LHS =sin Acos45°+ cos Asin45° +cos A cos45° —sin Asin45°

=sinA([2—J+cosA(£J+ cosA(ﬁJ - sinA[ﬁJ /
2 2 2 2
:2([2—}03/1 ‘

2 //
=2 cos A= RHS \



4.1.2.

4.2.

4.3.

4.3.1.

4.3.2.

4.3.3.

-B-

Hence, prove that sin65°+cps65° = \/500520" without using a

leulator.
cale / / b/

$in(20° + 45°) + c0s(20° +45°) = /2 cos 20° (From 4.1.1)

. o . o Ay . .
Prove that sin(180 .3A)s1n(90 .A) cos( BA)SmAztanZ A
— 25in(360° — A)sin(180° + A)+ 1
sin3Acos A —cos3Asin A
—2(—sinA)(—sin A} +1

_sin(BA-A) ., .~

LHS =

1-2sin* A .
_ sin24 @,,:.///
cOs2A :
=tan2A = RHS
If cos22°= p, determine 1
the following in terms of p:
g p: 1_p2
22°
P
cos4d4°

= c0s{2(22°)) 'w// '
=2c0s222°~1 ) /

=2p2—1
5in22°
:-\“—pz L/Lw/

cos412°

=c0s(360°+52°) .

=c0s52° 7

= cos(30°+22°) .
=00330°¢0s22° —sin30°sin22° ‘e’

:(EJP,(LJW

2 2 L

f e
_pﬁ_ l—p2 L
2

(3)

(8)

2

(4)
{22]



QUESTION 5

Determine the general solution of x:

: , 3
5.1. (cosx+smx)(cosx—stc)=£
x
9 ) 3
cos*x—sin"x=—

cos2x=—

2x=+30°+360° . neZ
x=+15°+180° neZ "

5.2.  sin2x=3sin’x _
2sinxcosx~3sin’x=0 .//
sinx(2cosx —3sinx)=0 '
sinx=0 or 3sinx=2cosx

. sinx 2 2 C/
sinx=0 or -

=— therefore, tanx =
COsX ‘

x=0°+360°1 or x=180°+360° or x=33,69°+180°, n eZ

(4)

(7)
(1]



QUESTION 6

In the diagram, the trigonometric functions f(x)=cos3x and g(x)=sinx,
—90°<x<180°, are represented.

6.1. Write down the period of f.

120° :

6.2. Determine the general solution of the equation f(x)= g(x).

sinx = cos(* 3x) V/ e

x£3x=90°+360, neZ “/ -

-\_//Zx=90°+360°n or —2x=90°+360, neZ /
\/x/=22,5°+90°n or x=—45-180°1, neZ

6.3. Determine the x-coordinates of the points 4 and 5.

X4 =—45° ‘\/
Xp= 22,5° /

6.4. Hence, determine the values of x for which f(x)2 g(x), if
- 60°<x<60°.

~45°<x<22,5°
5/} o

'-8:5'. If the graph of f is shifted horizontally by 15°, determine the new
equation.

y = cos(3x —45°) iJ/

(6)

(2)

(2)



QUESTION 7

7.1.  Sketches may be used for the following:

7.1.1. Show that, in any triangle A ABC : cosd=

s

@ =b*+c*—2bccosA

2bc

2bccosA=b*+c —at

B+t - b///
cosd=———

2bc

7.1.2. Hence, show that ccosA+acosC=5.

b2+62—a2)+a(a2+b2—c2) l@/

ccosA+acosC=c(

2bc 2ab
b*+c* —a® a’+b*—¢* /
= +
2b 2b b
-
R G s A d
2b .
25 -

?Wiy:b \/

7.2.  Inthe diagram, Q, £ and R points on the same horizontal plane.
PE is perpendicular to this plane. EQR=x and QER:y, and the
angle of elevation from Q to P is 8. PO =kunits.

P

T

7.2.1. Express QR intermsof QF, x and y.

OR QF /

siny sin[(180°—(x +)]

OR = QF siny /

sin(x+y) (e




-10 -

ksiny.cos@

7.2.2. Hence, prove that QR = (3)

sin(x+y)

Qf—mcos@ Lé

OF=kcos b A

OR = k cj‘osQ.smy /
sin(x+y) .

kcos@
2cosx

7.2.3. Hence, if RO = RE, prove that QR= (2)

{13]
__kcosO.sinx
sin(2x)

_ kcosf.sinx )L/

2sinxcosx

_kcos® /
2cosx \

OR




-9 -
QUESTION 8
8.1. O is the centre of the circle.

Redraw the diagram and prove the

theorem which states that the line

segment which joins the centre of

the circle and the midpoint of a chord, B
is perpendicular to the chord. A

Proof:In A AOC, ABOC .

Constr: A0, BO

P
(1) AO=BO (radii) v e

2} AC=BC (gi o .

(2) (given) ' / /

(3) OC common side
Therefore A AOC=A BOC (S5 5) o
Therefore ACO = BCO 3
180° , e //
== (angles on a straight line) e

=90°




-12.

8.2. Ineach diagram, O is the centre of the circle. Calculate, giving reasons,
the values of x, y and p.

8.2.1. A E

&

C

&)
v ®

OCB =35° (OB=0C ; radii)

BOC =180°~2x 35"‘ymf angles in A OBC =180°)

=110° N
1 " .
X =5(1 10°) (central angle = 2 X inscr. angle)

=550 *

CBA=x=55" (CB=CA) \,,/

y= CBA (ext. angle of gyclic quad ABCD = int. opp. angle)
= 55° .

8.2.2.

©)
S (19)
A =90° (BC diameter)
¢, =180°~(55°+90°) (sum of angles in A ABC =180°)
—35 .

=35°

p:(’f‘2 (AB chord) \-//
v



-13 -
QUESTION 9

T and ( are the centres of the circles. BD is a common tangent,
AQ and CT are also tangents to the circles.

9.1. Provethat TAOD is \eyic quadrilateral.

TDO =90° (DB tangent; TD radius) /
TAO=90° (AQ tangent; TAradius)

Therefore TDO +TAOQ = 90° 4 90°

= 180° g/’/ \/

Therefore TAOD is a cyclic quadrilateral (int. opp. angles are
supplementary)

9.2. Prove that TACQ is a cyclic quadrilateral. {3)

TAO=90° (AQ tangent; TA radius) //
7¢O =90° (CT tangent; QC radius)

—

Therefore TACQ is a cyclic quadrilateral (70 subtends equal angles)

" 9.3. Name, without proof, one more cyclic quadrilateral which has D asa

vertex. 1
e P (1)

DOCQ (or DTBC) w”

9.4. If acircle is drawn through the points 7, 4 and @, what will
TQ be called in this circle ?

Diameter /

(1)



-14 -

9.5. If AD and CD aredrawnand BTC=x, write down, with

BC is a tangent to the circumsciibed
circleof A ABE ,and DE// BC.

10.1.

10.2.

reasons, 3 more angles each equalto x. {5)
. ' : [14]
AGC = ATO = x (AC chord) v

” e

ADO = ATO = x (AO chord)

0BC =0QC =x (OC chord) w/

QUESTION 10

Prove that BD =BE. / (4)

BDE =EBC (BC tangent: BE chord)

- BED™>(alt. angles : DE || BC) ) /

Therefore BD = BE

If DTBR is a cyclic quadrilateral, prove that
2BEC - EBC =180°. (Hint: Let BEC=x and EBC=y.) 7
(111

- ~A W

ADB = BEC = x {ext. angle of cyclic quad ADBE = int. opp. angle) e
~ A e

BDE=FEBC=y (BC tangent; BE chord) . .~

Then ADE=x-y

and ARD=T (ext. angle of cyclic quad DTBR = int. opp. angle) N

=ADE (corr. angles; DE||BC)

=x-y /
also DAB=DEB=y (DB chord) w/ !

Therefore 2(x—y)+y=180° (sum of anglesin A ADR=180°)
Therefore 2x—2y+y=180°

Therefore 2x—y=180° x\\ / ’
i

Therefore 2BEC — EBC =180°.



