
Goordinate Geometry

LEVEL,
1. In each of the following, find the length of the line segment with the given end points

(a) A(s,7),8(s, 13) (b) c(4,-7), D(-3, -7)
(c) E(3,9),F(-s,24) (d) G(-10,7).H(30,-z)
(e) (0, 8), {9,0) (f) 1(-6, -ls). L(3, 2)

G) M(10,-7).N(-7,-l) (h) P( 2,-5),0(-8.-3)

2. The vertices of APQR are P(0, 1), Q(12, -4) and R( 5,-ll) respectively
(a) Find the lengths of PQ, QR and RP.
(b) Hence, classify APQR by its sides.

3. The diagram shows a hexagon ABCDEF
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List the sides of the hexagon which have
(a) positive gradients,
(b) negative gradients,
(c) zero gradients,
(d) undefined gradients.

4x

L'

I

a

I

-t

-l

123



4. In each of the following, find the gradient of the line passing through the given pair of points.
(a) A(2,8),8(7, l8)
(b) c(-s,4),D(1,-14)
(c) E(0,7),F(-4,9)
(d) G(-8, -10), H(-ls, l1)
(e) I(-2, -9), J(-12, -9)
(t) K(t4,6),L(t4,-t)
(g) M(a, t2a), N(7a,36a)
(h) P(7b ,-tob),Qeh ,22b)

5. (a) Find the gradient ofa line that passes through the points P( 3,5) and QQ,2O)
(b) The coordinates of R, S and Z are (0, I4), (-5,0) and (5, 29) respectively.

Which of these points lie on the line in (a)? Explain your answer.

6. For each of the following,
(i) write down the equation of the line given its gradient m and y-intercept c,
(ii) find the.r-intercept of the line.
(a) m=4,c=12
151 -=-1..=;5

2

k1 -=1.r=-g
3

(d) n=-5,c=-10

7. For each of the following, find the equation of the line that has gradient z and passes through the given
point P.
(a) m = 2, P(4,5)

(b) m=-4,PQ+,4)

G) m=1'P1-s'41
)

rdr m = --1. P( I I. -3)4

(e) m = 3, P(a,3a)
(t) m = o, P(b, -6)

E. Find the equation of the line that passes through the two given points P and O.
(a) P(0,0), QQ,-3s)
(b) P(0, 16), O(3, r)
(c) P(1,28), Qe3,zo)
(d) P(-1s,3), O(-10, s)
(e) P(-7,-9), Qe28.-6)
(f) P(-4,-13),Q6,22)
@\ P(a,3),Q(b.3)
(h) P(-s, c),Qes .A
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9. For each of the following equations,
(i) express it in the gradienrintercept form,
(ii) write down the gradient and the )-intercept of the line.
(a) 4;r+y+5=0
(b) 3r-2y+11 =O
(c\ -2x + 4y - 15 = 0

(d) s.r-jy-6=o

161 I-I=-1
.1 82

10. The coordinates of the points P and Q are ( 1, 16) and (3, 4) respectively.
(a) Find the length of PQ.
(b) Find the equation of the line that passes through P and Q.
(c) Hence, flnd the x-intercept of the line in (b).
(d) Is the point (2.5, -l) on the line? Explain your answer.
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11. In the diagram, P(-8, 2) and Q(6,5) are 2 vertices of a kite PQRS.

PR is parallel to the -r-axis and QS is parallel to the _y-axis.
The area of AOPS is I the area of AQRS.-5

Q t6,s)

P (-8,2)

(a) Find the coordinates of S and.lR.

(b) A and I are points on the ,r-axis such that LAQB and APQR are similar.
(D Find the coordinates ofA and B.
(ii) Hence, write down the length of AB.
(iii) Find the ratio of the area of AAQB to the area ot APQR.
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12. In the diagram, ABC represents the cross-section ofaramp with BC parallel to they-axis. The coordinates
of A and B are (2, 0) and (10, 0) respectively.

The sradient of AC is !."4
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(a) Find
(i) the coordinates of C,
(ii) the equation of AC.

(b) Find in cm, the actual length ofAC if I unit on the diagram represents 1m.

LEVEL 2
13. (a) TheverticesofarhombusABCDareA(-5,4),8(1,-4),C(9,-10) and, D(3,-Z).

(i) Find the lengths of AC and BD.
(ii) Hence, find the area of ABCD.

(b) The end points of the diameter of a circle are (J , 4) and (9,24).
(i) Find the radius of the circle.
(ii) Hence, find, in terms of fi, the circumference and area of the circle.

14. (a) The coordinates of the points R, S and 7 are (2, a), (9,0) and ( 1,4) respectively. Find the value
of a if RS = r?I.

(b) The coordinates ofthe points E, f and G are (b,6),(2, -2) and ( 7,5) respectively. Find the value
ofbifEF=EG.

15. The vertices of AABC are A(d,d 1), B(d -2,(l +3) and Ckl + 4,d + 6)
(a) Find the lengths of AB,BC and AC.
(b) Is AABC a right-angled triangle? Explain your answer.
(c) (i) Find the area of AABC.

(ii) Calculate the shortest distance from B to AC.

16. The graph ofy = -ar 4 2x + 8 cuts the,rr-axis alQand R. It cuts the y-:r,ris at S and its turning point is
at T.
(a) Find the coordinates of Q, R and 5.
(b) (i) Express .r' = -i + 2t + 8 in the form,y =-(x-h)' + k, where h and, k are constants

(ii) State the coordinates of I.
(c) Find the perimeter of L,QTR. Give your answer correct to 3 significant figures.
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17. The distance berween two points A(5,8) and B(w, -l) is 15. The gradient of the line A-B is negative.

(a.) (i) Find the value of ,t.
(ii) State the gradient of the line.

(b) Hence, find the r-intercept and.v-intercept of the line.

18. A line passes through the points A( 9,2) and B(3, -Z).
(a) Find the gradienl of the line.
(b) The points C(r, r) and D(2s, s + l) also lie on the line.

Find the values of r and s.

19. The r-intercept of a line is twice its ),-intercept.
(a) Find the gradient of the line.
(b) Find the equation of the line if the point (6, 8) lies on it.
(c) Hence, find the -r-intercept and -v-intercept of the line.

20. The equations of the lines LrandL,arex+ay +6=0 and bx+y'-23 = 0 respectively and the two lines

meet at the point A(9, 5).
(a) (i) Find the value o[ a.

(ii) Hence, express the equation of L, in the gradienlintercept form.
(b) (i) Find the value of b.

(ii) Hence, express the equation of L. in the gradient-intercept form.
(c) Find the d-intercepts of L, and l,

21. The equations ofthe lines LrandL,arc(a+2)x+Zuy-8=O and I + I = 10 respecrively. Suppose that

the gradients of the two lines are equal.
(a) (i) Find the value of a.

(ii) Express the equation of Lr in the gradient-intercept form.
(b) Suppose that Lr cuts the x-axis and the y-axis al P ar.d Q respectively.

(i) Find the coordinates of P and Q.
(ii) Calculate the length of PO.

22. The vertices of a triangle PQR are P(3, 4), Q6, 2) awl R(a, D). The gradients of Pf and QR are
I

and -. respectively.

(a) pina the equation of the line that passes through P and 0.
(b) (i) Find the values of a and D.

(ii) State the coordinates of R.
(c) Hence, find the equations of the line that passes through

(i) P and R,
(ii) 0 and R.
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23. In the diagram, R, S and I are points on the tine }, = -lx + 5 and O is the origin.
P and Q are points on the 1.axis and the x-axis respect-ively such that OPSQ forms a rectangle of area
12 unitsr.
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Find the coordinates of S given that its n-coordinate is greater than its y-coordinate by I unit.

Find the coordinates of 7 given that the gradient of Qf is I
Hence, write down the coordinates of U if PSIU forms a parallelogram.

24. In the diagram, 4(6, -l), B(1, -l) and C(-3,2) are the vertices of AABC.

c (.3.2)

(a)

(b)

(c)

B (1, -r)

(a) (D Show that AB = C8.
(ii) Hence, find the value of tan ACB.

(b) Using the result in (a)(i), find
(i) the coordinates of D if ABCD is a rhombus,
(ii) the equation of the perpendicular bisector of AC.

(c) E is the point (-2, e) and the area of AABE is 15 units'z.

Find the two possible values of e.

A (6. r)
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LEVEL

25. The points A(s, t). B(-1,5) and C(3, -7) are points on a coordinate plane.
(a) Find the lengths of AB and AC in terms of .r and l.
(b) If AB = AC, show that s = 3r + 4.
(c) If D(u,, w) is a point such that DB = DC, using the result in (b), find the value of w

26. The diagram shows the relative positions of a straight road
AB and a shop C. The coordinates of A, I and C are (1, 4),
(11, 16) and (5,7) respectively. Suppose rhat every unir on
both axes in the diagram represents 250 m.
(a) Find the equation of the line .4r.
(b) Find the actual length of the road. Give your answer

in km.
(c) Calculate the longest and the shortest distances between

the shop and the straight road. Give your answers in km.
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27. It is given that 0,'- 4) is directly proportional to (3r + 7). The difference in rhe values of y when r = 5
and when r = 2 is 18.
(a) Show that an equation connecting r and l is _y = 6r + lg.
(b) The graph of the equation in (a) cuts the r-axis and the y-axis at A and B respectively. Find the

coordinates of A and B.
(c) The coordinates of the poinr C is (p, 0) where p < -3. Find

(i) sin LBAC.
(ii) cos LBAC.

28. A particle moves in a straight line from A(5, 14) to B(-5, -10) at an average speed of 2 units per second
on a coordinate plane.
(a) Track the motion of the particle from A to B by a linear equation.
(b) on its way from A to B, the panicle passes rhe point c(lr, 2w + 3). Find the coordinates of c.(c) (i) Find the disrance between A and B.

(ii) Hence, find the time taken for the joumey.
(d) The particle crosses the -x-axis at the point D. Find the coordinates of D.(e) At what angle did the direction of motion of the particle cut the x-axis?

29' A(-5, s), B(3, -1) and C(-5,.r) are points on a coordinate plane. The gradient of the line that passes
through A and, B is Z and the length of AC is 22 units.
(a) (i) Find the value of s.

(ii) State the coordinates ofA.
(b) (i) Find the value of r if r is a positive number.

(ii) State the coordinates of C.
(c) Hence, find

(i) the length of aC,
(ii) the area of AABC.
(iii) the shorrest distance from Ato BC.
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30. In this question, the unit of the scale on each axis is cm.
In the diagram, EFGII represents a rectangular chocolate bar.

The coordinates of E, F and G are (2,6), (12,6) and (12, l0) respectively.
P and Q are points on l'1G and EF respectively.

EFGH is split into two congruent pieces, EHPQ and GFQP by breaking it along a straight line / that

passes through P, Q and the point (15, 0).

0

E Q,,6\ O

(; ( 12. r0)

F (t2,6)

(a)

(b)
Write down the coordinates of H.

Find
(i) the coordinates of P and Q,
(ii) the equation of /.
What is the perpendicular length from E to /?(c)

31. In the diagram, oABC is a rectangle in which o is the origin. The vertices A and c are A(4,0) and

C (0, c), where a > 0 and c > 0

C (0, c)
R

0 A (r/.0)

(a)

(b)
(c)

Express the coordinates of ,8 in terms of a and c.

Applying coordinates, show that OB = AC.

mi P<r, rl be any point inside the rectangle. Prove that Of + Btr = nF + Cf '
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32. The diagram shows the logo of a sports company. A,B arld C lie on thex-axis. D, E, F and O lie on the

line y = 1x The equation of CD is y -- -Lr + 20.
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(a) Find the coordinates of D.
(b) Find the length of CD.
(c) The coordinates of the point A are (4, 0). The gradient of A-F is the same as the gradient of CD. Find

the equation of AF.

(d) Find LCOD.

33. In the frgure, OABC is a parallelogram, where O is the origin, A is (a,0) and C is (c, lr).

8 l0

A(a,O)o

(a) Express the coordinates of B in terms of a, c and ft.
(b) Show that Z(OA'1 + OC) = OBz + AC.
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34. In the diagram, OABC and ADEF are squares. The sum of the areas of ADEF and OABC is 34 units'].
The difference of the areas of ADEF and OABC is 16 units':. Find
(a) the areas of ADEF and OABC,
(b) the distance CF,
(c) the equation of the line CE.

o A D

C

E

35. The figure shows a L-shaped region OABCDE, where B is (-7,4) and D is (-3, 8). Find the equation of
the line passing through the origin O that divides the region into two parts of equal area.

,8)
E

B(-'7 ,4)

36. In the figure, the x-intercept and )-intercept of the line AB are -12 and -6 respectively and both the

-r-intercept and )-intercept of the line CD are -10. Find
(a) the equation of the line A8,
(b) the equation of the line CD,
(c) the shaded area of OBEC, where E is the point of intersection of AB and CD.
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