In the figure, a straight line cuts the x-axis and the y-axis at A(—6, 0) and B(0, 8) respectively. If M is the
mid-point of 4B, find the coordinates of M.

y
A / BOQ© o7zorss
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In the figure, the diagonals of the square ABCD intersect at K. Find the coordinates of K.

y
D__/ C

> X

In the figure, ABC is a straight line and AB = BC. Find the coordinates of 4.

A A

C(4,-10)



In the figure, ABC is a straight line and AB = BC. Find the values of @ and b.

\ B (3, b)

C(9,3)

Y
>

In the figure, B(-5, 1) is the mid-point of the line segment joining 4 and C(-7, —4). D is a point on AE such
that BD // CE. Find the coordinates of 4 and D.

P is a point lying on the line segment joining A(—3, —4) and B(7, 8), where AP : PB =3 : 2. Find the

coordinates of P.



The figure shows two points P(—12, —9) and Q(-8, —7). If R is a point on PQ produced such that PQ : OR =
1 : 4, find the coordinates of R.

y

R
’gx

o/

Q(-8,-7)

P(-12, -9)

In the figure, BC cuts the x-axis at D. E is a point on AC such that B4 // DE.

y
A(-4,8) A

s\bB (5,2)

> X
0 / D
C (-3, -6)
(a) Find BD : DC.
(b) Find the coordinates of E.

E

In the figure, OABC is a parallelogram. Prove by the analytic approach that
OB* + AC* =2(04* + OC?).

y
4




In the figure, OABC is a square. D is the mid-point of AB. E is a point on CB such that CE: EB=3: 1.
y

c B

> X
(@) A

(a) Let OA4 = a. Express the coordinates of 4, B, C, D and E in terms of a.
(b) (i) Hence, prove by the analytic approach that OE* = OD* + DE”.
(ii) State what kind of /A\ODE is.



In the figure, the line joining A(2, 11) and B(9, 3) intersects the line joining C(1, 4) and D at K(k, 5).

,y A(2,11)
K (k, 5)
!
e}
i) B(9,3)
> X
0

IfAK : KB=CK : KD=m: n, find
(@ m:n,
(b) the coordinates of D.



In the figure, O is the centre of the circle with radius » and P(a, b) is a point on the circle.

>

(a) Prove that a+ b=
(b) Prove by the analytic approach that AP 1 PB.



Refer to the figure.

y
y
8
7
6
54
4
34
2
A
14
T T T T T T T 7T > X
10| 1 2 3 45 6 7 8 9 10
(a) Find the length of 4B.
(b) Find the slope of AB.
Refer to the figure.
y
A
4
P\:
1—‘\
I I I I | I I I I I I I > X
4—3—2—140_12345 7 8 9 10
o a
-3

(a) Find the length of PQ.
(b) Find the slope of PQ.
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The figure shows a straight line L with inclination 38°. Find the slope of L correct to

3 significant figures.

Y
A

L

e

38°

>




It is given that the slope of a straight line L is 1.
(a) Find the inclination of L.

(b) If L passes through a point P as shown below, draw the straight line L and mark its inclination in the

figure.
y
P
> X
0
Refer to the figure.
y
A
25
AR %)
C(6,3)
> X
o B(2,0)

(a) Find the perimeter of A\ABC.
(b) Show that AABC is a right-angled triangle.



In the figure, P(1, 3), O(3, 1) and R(5, a) are three points above the x-axis and PQ = OR.

y
A

P(1,3) R(5, a)

Q(3,1)

> X

(a) Find the value of a.
(b) Find the area of A\APQR.

In the figure, A(4, 0) and C(0, 8) are points on the x-axis and the y-axis respectively. B is a point such that
AB // OC and AB = CB.

4
\

C (0, 8)

o A(4,0)

(a) Find the coordinates of B.
(b) Find the area of quadrilateral OABC.



In each of the following, determine whether the three points are collinear.
(a) A(-4,-1),B(-2, 1) and C(3, 6)
(b) D(5,2), E(8,-4) and F(10, -7)

In the figure, the straight line L passes through A(3, 2), B(6, 4) and C(9, k).

0

(a) Find the value of £.
(b) Does P(12, 6) lie on the straight line L? Explain your answer.



Referring to the figure, 4B cuts the x-axis at P.

B (13, 6)

P

0 / g

A(1,-3)

(a) Find the coordinates of P.
(b) Find AP : PB.

In the figure, A(2, 0) and B(3, NE) ) are two points on a rectangular coordinate plane.

y
A

B (3,V3)

> X
o A(2,0)

(a) Find the slope and the inclination of
i 03,
(ii) 4B.
(b) (i) Find £A4BO.
(ii) State what kind of triangle OAB is.



Referring to the figure, determine whether AB and CD are perpendicular to PQ.
y

Q(6,7)
C(4,6)

A2, 4)

P(2,2) B(5,2) D(9,2)

Refer to the figure.

>

B(1,6)

/3 (3, 5)
A(-5,3) /
C(-3,1)

0

(a) Show that 4B and CD are not parallel.
(b) If B is translated upwards by & unit(s) to B’ such that AB’//CD, find the value of k.



In the figure, 4 and C are points on the x-axis and the y-axis respectively. OABC is a square. Its diagonals

OB and AC intersect at M(4, m).

4
A

C B
M (4, m)

(a) Find the value of m.
(b) Find the coordinates of 4, B and C.



Referring to the figure, 4 is a point on the y-axis such that AB // DC.

D (8, 13)

c(11,9)

B (3, 3)

> X

0

(a) Find the coordinates of A.
(b) Show that ABCD is a rectangle.
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In the figure, M is the mid-point of the line segment joining A(1, 8) and B(7, 2). Find the coordinates of M.

y

A1, 8)

B(7,2)

> X

In the figure, P(—9, —3) and Q(5, —5) are the end points of the line segment PQ. If M is the mid-point of PQ,
find the coordinates of M.

Y.
A

P (-9, -3)

Q (5, -5)

Given that a point P bisects the line segment joining 4(—6, 7) and B(1, —3), find the coordinates of P.



It is given that P is the mid-point of the line segment joining A(0, 10) and B(-8, 14).
(a) Find the coordinates of P.
(b) If Q is the mid-point of PB, find the coordinates of Q.

Referring to the figure, M is the mid-point of PQ. Find the coordinates of Q.

y
P(-8,12) A

M (-2, 7)

N\

> X

Referring to the figure, N is the mid-point of CD. Find the coordinates of C.

) 4
A

D (3, 10)
s

N (-8, 0)/
X

>




Given that M(3, 6) is the mid-point of the line segment joining A(a, —4) and B(7, b), find the values of a and
b.

Given that a point P(7, —1) bisects the line segment joining C(2, ¢) and D(d, 4), find the values of ¢ and d.

Given that the line segment joining A(4, 5) and M(7, 9) is produced to a point B and AM = MB, find the

coordinates of B.

It is given that N(-8, 3) divides the line segment joining C and D(—4, —3) into 2 equal parts.
(a) Find the coordinates of C.
(b) If Cis the mid-point of BN, find the coordinates of B.

Referring to the figure, the mid-point M of AB lies on the y-axis. Find the value of b and the coordinates of
M.

y
A

B (b, 11)

L
rd

A (-6, 3)




In the figure, the line segment joining C(-9, ¢) and D(-3, —5) cuts the x-axis at N, where CN = ND . Find the
value of ¢ and the coordinates of N.

y
C(-9,¢c) h

D (-3, -5)

In the figure, Q is a point on the y-axis. M(—5, —7) is the mid-point of the line segment joining P(p, —2) and
0. Find the value of p and the coordinates of Q.

Referring to the figure, 4B is produced to meet the x-axis at C and AB = BC . Find the value of a and the
coordinates of C.

4
A

0

B (6, -4)

A4, a)




Referring to the figure, OM is the perpendicular bisector of 4B in /\OAB.

y
M B(7,17)

M (12, 5)

> X

(a) Find the coordinates of 4.
(b) Find the area of /\OAB.



Referring to the figure, PQ is a diameter of a circle.

3 §
A

Q(1,7)

P (-5, 3)

> X

(a) Find the coordinates of the centre C of the circle.
(b) Itis given that R(—5, 7) and S are the end points of the diameter RS of the circle. Find the coordinates of
S.



Referring to the figure, ABCD is a right-angled trapezium, where AD // BC and £ABC =90°. P is the

mid-point of CD.

y
A

A D6, d)

P (9, 6)

B (2, 3) C(e.3)

> X

0

(a) Find the values of ¢ and d.

(b) Find the coordinates of A4.
(¢) Find the ratio of the area of /\ABP to that of trapezium ABCD.



The figure shows two points A(—2, —4) and B(4, 5). P lies on AB such that AP: PB =2:1.Find the

coordinates of P.

4

‘ B (4, 5)

ol/ "

In the figure, P is a point on the line segment joining C(-5, 9) and D(10, —1) such that CP: PD =3:2. Find
the coordinates of P.

y

C(-5,9)

In the figure, the coordinates of an end point P of the line segment PQ are (2, 11). M(11, 5) lies on PQ such
that PM : MQ =3:1. Find the coordinates of Q.

y
4

P(2,11)

M (11, 5)




Referring to the figure, P is a point on AB such that AP : PB =1:4. Find the coordinates of 4.

y

B (-2, 6)

>
p P (-10, -2)

Given that Q(0, 4) divides the line segment joining P(-10, —1) and R(2, 5) into two parts, find PQ:QOR.

Given that 7(6, 2) lies on the line segment joining P(8, —5) and Q(%, 5 ) ,find PT:TQ.

In the figure, the line segment joining 4(—4, 9) and B(b, 2) cuts the y-axis at Pand AP :PB =2:5.Find the
value of b and the coordinates of P.

y
\

A(4,9)

s

B(b,2)




Referring to the figure, CQ is produced to meet the x-axis at D and CQ : OD =2 : 3. Find the value of ¢ and

the coordinates of D.

Q(-7,-6)

C(-9,¢c)

Referring to the figure, 4D and BC intersect at K, where AK : KD =2:3 and BK:KC=4:1.
y
N

B(0, b)

A (0, 5)

>

0 C(c,0) D(10,0)

(a) Find the coordinates of K.

(b) Find the values of b and c.
(¢) Consider the line segments AK, KD, BK and KC. Which one is the shortest?

10



Referring to the figure, ABCD is a parallelogram. P is a point on BC such that
AP 1 BCand BP: PC =1:3.

4 D(11, 11)

C(11,6)

P (5, 3)

0

(a) Find the coordinates of 4 and B.
(b) Find the area of parallelogram ABCD.

11



In the figure, the coordinates of 4 and B are (a, 0) and (0, b) respectively. If M is the mid-point of 4B, prove

that OM =%AB.

B(0, b)

In the figure, the coordinates of 4 and B are (a, 0) and (b, ¢) respectively. P and Q are points on OB and 4B
respectively such that OP: PB = AQ: QB =2:1.
y

A
B(b, c)

> X

o A(a,0)

(a) Express the coordinates of P and Q in terms of @, b and c.
(b) (i) Provethat PQ//OA.

(i) Prove that PQ = §OA.

12



In the figure, OABC is a rectangle, where OA = aunits and OC = cunits. P, Q, R and § are the mid-points of
0A, AB, BC and OC respectively. Prove that PORS is a thombus.

y
A R
C B
S Q
> X
o) P A

13



In the figure, M is a point on the x-axis. OM is the perpendicular bisector of AB in
/\NOAB. Prove that /\AOAB is an isosceles triangle by the analytic approach.

y
\

In the figure, the coordinates of 4 and B are (r, 0) and (s, ) respectively. If OA*> = OB*> + AB*, prove
that £ZOBA =90° by the analytic approach.

y

) B(s, t)

> X
o A(r,0)
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In the figure, A and B are points on the x-axis and the y-axis respectively. M(—6, 5) is the mid-point of AB.

M (-6, 5)

> X

(a) Find the coordinates of 4 and B.
(b) Is OM perpendicular to AB? Explain your answer.

makhspercyyeung.com



In the figure, 4 and D are two points on the y-axis. B and C are two points on the x-axis. M(3, 4) and
N(-3, —4) are the mid-points of AB and CD respectively.

y

M (3, 4)

> X

N (-3, -4)

(a) Find the coordinates of 4, B, C and D.
(b) Determine whether AB and CD are parallel.



Referring to the figure, P and Q are points on the y-axis and the x-axis respectively. P and Q divide 4B into
3 equal parts.

o//
/P

A (-4, -6)

(a) Find the coordinates of P, Q and B.
(b) Find the length of 4B.



Referring to the figure, B and M are points on the x-axis and the y-axis respectively. AB is a diameter of a
circle with centre M.
y

A(-12,10)

N

(a) Find the coordinates of M and B.
(b) If Pis a point on the negative x-axis such that ZAPB = 90°, show that P lies on the circle.




Referring to the figure, P and Q are the mid-points of AB and AC respectively.

y
\

Q(7, 8)

A (5, 2)

0 P9, oN -

B

(a) Find the coordinates of B and C.
(b) (i) Find the slopes of PQ and BC.
(ii) Hence, determine whether PQ is parallel to BC.



In the figure, the line segment joining A(10, —8) and B(6, y) cuts the x-axis at D, where AD = DB . The line
segment joining 4 and C(x, —2) cuts the y-axis at £, where AE = EC.
y

B(6,y)

5 >
Cx,-2)

E

A (10, -8)
(a) (i) Find the value of x and the coordinates of E.
(ii) Find the value of y and the coordinates of D.

(b) Show that DE = %BC .



In the figure, A(9, 7), B(-1, 5), C(-3, -5) and D(7, —3) are the vertices of a quadrilateral. £, F, G and H are
the mid-points of 4B, BC, CD and DA respectively.

y
A(9,7)
E
B(-1,5)
H
F X
0
D (7, -3)
G
C (-3, -5)

(a) Find the coordinates of E, F, G and H.
(b) Show that EFGH is a rectangle.



Referring to the figure, K bisects both the line segments 48 and CD. Find the coordinates of 4 and K.
y
D (2, 10)

B (3, 5)

/.
A

0

C(-4,-4)

Referring to the figure, PORS is a parallelogram and its diagonals intersect at M. Find the coordinates of P,
M and R.

y
\

5(8,7)
X
0 \M’q

Q(2,-3)




Referring to the figure, AM is produced to meet the y-axis at B and AM = MB . N is a point on the x-axis
such that NM 1 AB.

A (8, 12)

> X

(a) Find the value of m and the coordinates of B.

(b) Find the coordinates of N.

(¢) If Cand D are points on the x-axis such that AC // MN // BD,
(i) find the coordinates of C and D,
(ii) determine whether N is the mid-point of DC.



In the figure, the coordinates of P are (5, 3) and B lies on the x-axis. OP is the median of 4B in /\AOB and

its area is 21 sq. units. Find the coordinates of 4 and B.

y

P (5, 3)

In the figure, the coordinates of 4 and B are (-7, 9) and (-2, —1) respectively. P(p, 3) is a point on 4B.

y

A(-7,9)

Y o

B(-2,-1)

(a) Find AP : PB.
(b) Hence, find the value of p.

10



In the figure, the coordinates of 4 and B are (-6, 4) and (6, 10) respectively. P and Q divide 4B into 3 equal

parts. Find the coordinates of P and Q.
y

B (6, 10)

2

> X

In the figure, the coordinates of C and D are (-3, 5) and (9, —7) respectively. R and S are two points on CD

such that CR : RS : SD =1 : 2 : 3. Find the coordinates of R and S.

y
C (-3, 5)

\R\\ 5

S

D(9,-7)

11



In the figure, the line segment joining A(—5, —2) and B(8, 11) cuts the x-axis and the y-axis at P and Q

respectively.
y
B8, 11)
Q
p
v
A(-5,-2)
(a) (i) Find AQ: OB.
(ii) Hence, find the coordinates of Q.
(b) (i) Find AP: PQ.
(ii) Hence, find the coordinates of P.

(¢) Find AP: PQ: OB.

12



In the figure, A(2, 3), B(12,-2), C(15, 4) and D(5, 9) are the vertices of a quadrilateral. £ and F are points

on AB and CD respectively, such that AE : EB=CF : FD =4 :1.
y

D(5,9)

C (15, 4)

B(12,-2)

(a) Find the coordinates of £ and F.
(b) Show that AECF is a parallelogram.

13



Referring to the figure, AC cuts the y-axis at Q and AQ = QC. Plieson ABand 4B L AC.

y
C(c, 11)

A(-12,7)

P(p, 1)

B (-9, b)
(a) Find the value of ¢ and the coordinates of Q.

(b) Find the values of b and p.
(c) Find AP : PB.

14



In the figure, A(—4, 3), B(—6, —4) and C are the vertices of a triangle. AC cuts the x-axis and the y-axis at P
and Q respectively. BC cuts the y-axis at R. If AP:PC =1:3 and BR: RC =3:2, find the coordinates of
(@ C,

(b) P,QandR.

A (-4, 3)
/\P .
Y -
Q

B (-6, —4)

15



In the figure, the line segment joining A(—15, 8) and D cuts the x-axis at B and the y-axis at C. If AB : BC:
CD=4:1:2, find the coordinates of B, C and D.

y
A (-15, 8) \

K




In the figure, ABCD is a trapezium, where AD // BC. M, N, P and Q are the mid-points of AB, BC, CD and
DA respectively. Prove that MNPQ is a parallelogram by the analytic approach.
A Q D

17



It is given that O4BC is a square of side a units. P, O, R and S are points on OA4, AB, BC and CO
respectively, such that OP : PA=AQ : OB=BR : RC=C(CS: SO =1 : 2. Prove that PR and QS bisect each
other by the analytic approach.

c R__ B

S




In the figure, ABCD is a rhombus. M is the mid-point of CD. If AM = BM, prove that ABCD is a square by

the analytic approach.
A

19



Gli18 Goordenate Geometry gﬁftﬁayﬁhfm&p (7@ Jet 5

In the figure, the coordinates of B, C and D are (6, 8), (2.4, 6.8) and (5.6, 0.8) respectively. OB and CD
intersect at P, where OP: PB=1:rand CP:PD =s:1.

y
B (6, 8)
C(-2.4,6.8) (O] ® Q o7%o74s3
\ ﬁ r@ E mathspercyyeung
P
D (5.6, 0.8)
X
(0]

(a) Find the values of » and s.
(b) Show thatOP = PDandCP = PB.

mathspercyyeung.com



In the figure, P is the mid-point of the line segment joining 4(2, 6) and C(10, 8).
0(8, 3) bisects the line segment BC. AQ and BP intersect at K.

y
C (10, 8)
P
2
K
Q(8, 3)
> X
: /

B

(a) Find the coordinates of B, K and P.
(b) Find the area of quadrilateral CPKQ.



In the figure, 4 and D are points on the y-axis and the x-axis respectively. B and C lie on AD, such
that OB L ADand OB is the angle bisector of ~AOC. AD is produced to E(-60,10)and 4D :DE =2:1.

y
E (-60, 10)

(a) Find the coordinates of 4, B, C and D.
(b) Find AB:BC:CD:DE.



Prove that the three altitudes of an acute-angled triangle intersect at one point by the analytic approach.



In the figure, G is the centroid of APQOR. Prove that PG :GD = QG : GE = RG : GF = 2:1 by the analytic
approach.




In the figure, /A\ABC is an isosceles triangle, where 4B = AC'. K is the circumcentre of /\ABC. Prove that
K is the orthocentre of /\DEF by the analytic approach.




In the figure, /\4,B,C) is an right-angled isosceles triangle, where 24, =90°and 4, B, = 4,C, = k units.
/\A>B,C, is formed by joining the mid-points of the sides of /\A41B,C;. /\A3B;Cj; is formed by joining the
mid-points of the sides of A\A4,8,C>.

C;
B, Ce Az
A3 B3
n
Ay C, B

(a) Prove that AA4,B,C; and /\A3B3Cj; are also right-angled isosceles triangles by the analytic approach.

(b) Find the areas of A\A41B:Ci, A\A2B,C, and /\A3B3Cs in terms of .

(c) Itis given that a fourth right-angled isosceles triangle 44B4C; is formed by joining the mid-points of the
sides of /\A43B3C3, and this process is continued to form an infinite number of right-angled isosceles
triangles. Find the areas of
AN\A4B4sCs and N\ A5B5Cs in terms of k.

(Hint: The areas of the triangles form a sequence with a pattern.)



