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1. Find the distance between the points given below. 

a) A (1, 3) and B (4, 2) 

b) A (1, 3) and C (4, -2) 

c) A (1, 3) and D (-4, -2) 

d) E (1, -3) and C (4, -2) 

 

2. Show that the points A (1, 3), B (4, 3) and C (4, 5) are vertices of a right-

angled triangle.  

 

3. Show that the circumcenter of the triangle of vertices O(0, 0), A(-1, 1) and 

B(1, 1) is P (0, 1). 

 

Find the area of the triangle ABC where A (1,2), B(2, -3), C(-3, 1). 

 

4. The points A, B, C are given by (2, 1), (2, -3) and (8, 7). The point P divides 

AB at a ratio AP : PB = 3: 2. Find the coordinates of the point P. Find the 

coordinates of the point Q which divides the line CP at a ratio C P: P Q = -5 : 

2. Find the coordinates of the point R on QB such that QR : RB = 4 : 3. 

 

5. Show that the coordinates of the centroid G of a triangle of vertices 𝑃(𝑥1, 𝑦1), 𝑄(𝑥2, 𝑦2) and 𝑅(𝑥3, 𝑦3) is (𝑥1+𝑥2+𝑥33  𝑦1+𝑦2+𝑦33 ). Hence find the centroid of the 

triangle of vertices (1, 2), (-2, 3) and (5, 7).  

 

6. Find the distance between the pairs of points given below 

a) (2, 5) and (3, 1) 

b) (2, -3) and (-5, 1) 

c) (4, -1) and (-3, 2) 

Q 
R 
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7. Show that the points A(5, 6), B(2, 3) and C(1, 4) gives vertices of a right-

angled triangle. 

 

8. Find the area of the triangle having vertices P(5, 1), Q(-4, 3) and R(8, -1). 

a) Find the coordinates of the point C that divides the line AB at a ratio 

AC : CB = 3 : 4 such that A(3, -2) and B(- 4, 1). 

 

b) Find the coordinates of the point R that divides the line PQ at a ratio 

PR : RQ = -4 : 3 such that P(4, 2) and Q(-3, -1). 

 

c) Find the coordinates of the point P that divides the line MN at a ratio 

MP : PN = -3 : 5 such that M(1, 1) and N(3, -2). 

 

9. The coordinates of A, B, C vertices of a triangle ABC are (2, 1), (3, 2) and (-1, 

2) respectively. P divides the line AB internally at a ratio AP : PB = 2 : 1. Q 

divides the line AC externally at a ratio AQ : QC = 5 : 1 and R divides the line 

BC internally at a ratio BR : RC = 3 : 4. Find the area of the triangle PQR. 

 

10. Find the equation of the straight line 𝑙 of gradient 3 and intercept 3. Out of 

P(2, 1), Q(1, which point is on the straight line 𝑙. 

 

11. Find the equations of the lines 𝑙1, 𝑙2 and 𝑙3 given in the following diagram. 

Find the area of the triangle PQR. (Take tan 76° 36′~ 3). 
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12. The equations of the lines PQ, QR and RP of the triangle PQR are 𝑦 = 2𝑥 −1, 𝑦 = 3𝑥 − 2 and 𝑦 = −𝑥 + 6. Find the centroid of the triangle PQR. 

 

13. Find the gradient and the intercept of the straight line 2𝑥 − 4𝑦 + 1 = 0. 

 

14. Show the straight line with gradient 
−34  and intercept 

−12  in the form 𝑎𝑥 +𝑏𝑦 + 𝑐 = 0. 

 

15. A straight line of gradient 3 4⁄  passes through the point (-2, 1). Find the 

equation of that straight line.  

 

16. The triangle PQR is on the plane OXY. The side PQ of triangle is parallel to OX. 

Here 𝑃 ≡ (2, 3) and    𝑅 ≡ (2√3, 𝜆). 

a) Find the equation of the line PQ. 

b) Show that there can be two positions for R. Find the equation of PR 

and the value of λ in each position. 

c) Find the equations of QR for each situation in (b). 

 

17. Find the equations of the straight lines which joins the pairs of points given 

below.  

a) P (1, 1) and Q (3, 4) 

b) P (1, -1) and Q (-3, 4) 

c) (𝑥0, 𝑦0) ≡ (1, 1) and (𝑥1, 𝑦1) ≡ (3, 4) 

 

The triangle ABC is on the plane OXY. The equations of the lines AB, BC, CA 

are 4𝑥 − 3𝑦 − 1 = 0, 5𝑥 − 4𝑦 − 2 = 0 and  𝑥 − 𝑦 = 0 respectively. P, Q, R are 

on the straight lines AB, BC, CA respectively such that AP : PB = 1 : 2 , BQ : QC 

= 2 : 3 and CR : RA = 3 : 1. Find the equations of the straight lines PQ, QR, RP. 

 

18. Find the equation of the straight line which passes through the points (2, 0) 

and (0, 3). 

 

19. The length of the perpendicular drawn from the origin to the straight line 𝑙 is √2. The perpendicular is inclined 45° with the positive direction of OX. Find 

the equation of 𝑙. 
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20. The straight line 𝑙 incline 120° with the positive direction of OX. The 

intersection point of the line 𝑙 and the perpendicular drawn from the origin 

to the line 𝑙, is (1, 1√3 ). Find the equation of the line 𝑙. 

 

21. Find the equation of the straight line with gradient 2 and intercept 3.  

22. Find the gradient and the intercept of the straight line 2𝑥 − 3𝑦 + 4 = 0.  

 

23. Find the equation of the straight line which passes through the origin and the 

point (2, 1).  

 

24. Find the equation of the straight line with gradient -2 and which passes 

through the point (1, 2). 

 

25. Find the equation of the straight line which passes through the points (2, -1) 

and (-3, 4). 

 

26. The point P is the intersection point of the lines 2𝑥 − 3𝑦 = −4 and 3𝑥 + 𝑦 =5 and Q is the intersection point of the lines 5𝑥 + 2𝑦 = 11 and 4𝑥 − 3𝑦 = 18. 

Find the equation of the straight line which passes through the points P, Q.  

 

27. The equations of the straight lines AB, BC and CA of the triangle ABC are 𝑥 −2𝑦 + 2 = 0, 𝑥 + 3𝑦 − 8 = 0 and 2𝑥 + 𝑦 − 1 = 0. Find the centroid G of the 

triangle ABC.  

 

28. Show that the straight-line having intercepts a and b on OX, OY axes 

respectively can be written as 
𝑥𝑎 + 𝑦𝑏 = 1. Taking 𝑏 > 𝑎 > 0, show that the 

area of the triangle which is made by the lines 
x𝑎 + 𝑦𝑏 = 1, 𝑥𝑏 + 𝑦𝑎 = 1 and the 

OY axis is 
1 𝑎𝑏 (𝑏2      (𝑏+  − 𝑎)𝑎) . Hence find the area between 

𝑥3 + 𝑦2 = 1, 𝑥2 + 𝑦3 = 1 and 𝑂𝑋 axis.  

 

29. Show that the area of the triangle of the sides 𝑦 = 𝑚𝑥 + 𝑐, 𝑦 = 𝑝𝑥 + 𝜇 and 

OY axis is 
12 (𝑐−𝑞)2𝑙𝑚−𝑝 𝑙. Hence deduce that the area of the triangle CGD of the sides 

DC, GC, GD represented by the straight lines 𝑦 = −75 𝑥 + 7, 𝑦 = −9𝑥 + 9 and 𝑦 = 15 𝑥 + 1.  
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30. The intersection point of the straight lines 𝑦 = 𝑚1𝑥 + 𝑐1, 𝑦 = 𝑚2𝑥 + 𝑐2 is M. 

Point N divides the line OM in the ratio 𝑂𝑁 ∶ 𝑁𝑀 = 1 ∶ 𝜆. Show that the 

coordinates of the point N are 𝑁 ≡ ( 𝑐2−𝑐1(𝑚1−𝑚2)(1+𝜆) ,   𝑐1𝑚2−𝑐2𝑚1(𝑚2−𝑚1) (1+𝜆)).  

 

31. The sides AB, BC, CA of the triangle ABC are represented by the equations of 

the lines 𝑦 = 12 𝑥 + 12 , 𝑦 = −𝑥 + 5, 𝑦 = 2𝑥 − 1. The points P, Q, R divides the 

lines OP, OB, OC in the ratios OP : PA = 3 : 2, OQ : QB = 1 : 2 and OR : RC = 2 : 

1 respectively. Find the area of the triangle PQR. 

 

32. Find the acute angle and obtuse angle between the straight lines 𝑦 = 3𝑥 + 1 

and 𝑦 = −2𝑥 + 4. 

 

33. Find the two equations of the lines which make 60° with the line 𝑦 = 2√3𝑥 +4 and passes through the point (√3, 5). 

 

34. Write 3 parallel equations for each straight line given below. 

a) 𝑦 = 3𝑥 − 4 

b) 3𝑥 − 4𝑦 + 5 = 0  
 

35. Write 3 perpendicular equations for each straight line given below. 

a) 𝑦 = 3𝑥 − 4 

b) 3𝑥 − 4𝑦 + 5 = 0 

 

36. Find the equation of the straight line which is parallel to the line 𝑦 = 4𝑥 + 3 

and passes through the point (1, 2). 

 

37. Find the equation of the straight line which is perpendicular to the line 3𝑥 +2𝑦 − 1 = 0 and passes through the point (-1, 2). 

 

38. ABCD is a rectangle on the XOY plane. AB line is on the 𝑦 = 2𝑥 + 1. 

Coordinates of C are 𝐶 ≡ (3, 1) and the point E(1, 4) is on the line DA. Find 

the acute angle between the lines BE and BD. 

 



Straight Line 

Page 6 

 

39. Find the equation of the straight line which passes through the intersection 

point of the two equations 𝑥 + 3𝑦 − 2 = 0 and 2𝑥 − 𝑦 + 4 = 0, and passes 

through the point (-1, -1), without finding any coordinates. 

 

40. Find the equation of the straight line which passes through the intersection 

point of the two equations 𝑥 + 3𝑦 − 2 = 0 and 2𝑥 − 𝑦 + 4 = 0, and having an 

intercept of -6, without finding the coordinates of the intersection point. 

 

41. without finding the coordinates of the intersection point, find the equation of 

the straight line which passes through the intersection point of the straight 

lines 3𝑥 + 𝑦 − 2 = 0, 2𝑥 − 3𝑦 + 1 = 0 and parallel to the straight line 𝑦 =17 𝑥 − 2. 

 

42. without finding the coordinates of the intersection point, find the equation of 

the straight line which passes through the intersection point of the lines 𝑥 +3𝑦 − 2 = 0, 2𝑥 − 𝑦 + 4 = 0 and perpendicular to the line 𝑦 = 23 𝑥 + 4.  

 

43. The sides AB, BC of the rhombus are on the straight lines 𝑥 − 𝑦 + 1 = 0, 2𝑥 +𝑦 − 7 = 0 respectively. The coordinates of the intersection point of the 

diagonals are 𝐸 (14 , −12 ). Find the equations of the diagonals and the 

remaining sides of the rhombus. 

 

44. The equations of the sides AB, BC and CA of the triangle ABC are 𝑥 + 2𝑦 −12 = 0, 𝑦 − 𝑥 = 0 and 4𝑥 − 𝑦 − 3 = 0 respectively. Show that the point P(2, 

3) lies inside the triangle ABC.  

 

45. Find whether that the points (2, -3), (4, 1) are on the same side or opposite 

sides, relative to the straight line 𝑥 − 𝑦 + 1 = 0. 

 

46. Find whether the point P (2, 3) lies between the parallel lines 2𝑥 − 3𝑦 + 1 =0 and 2𝑥 − 3𝑦 + 4 = 0. 

 

47. Find whether the point P(
12, 5) lies inside the triangle ABC of the sides AB, BC, 

CA represented by the lines 2𝑥 − 3𝑦 − 1 = 0, 2𝑥 + 𝑦 − 5 = 0, and 5𝑥 − 𝑦 +4 = 0 respectively.  
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48. Find the parametric coordinates of any point on the perpendicular drawn 

from the point (-5, 4) to the line 2𝑥 − 3𝑦 + 5 = 0. 

 

49. Find the image of the point (-1, 2) relative to the straight line 2𝑥 − 3𝑦 − 5 =0. 

 

50. The equation of the diagonal BD of the square ABCD is 2𝑥 − 𝑦 + 4 = 0. The 

coordinates of the vertex A are (2, 3). Find the equations of the remaining 

diagonal and the remaining sides of the square. 

51. Find the perpendicular distance from the point P(-3, 2) to the straight line 4𝑥 + 5𝑦 − 2 = 0. 

 

52. Show that the ratio of the perpendiculars drawn from any point on the line 𝑙1 = 9𝑥 + 19𝑦 − 3 = 0 to the lines 𝑙2 = 3𝑥 + 4𝑦 − 1 = 0 and 𝑙3 = 12𝑥 − 5𝑦 −4 = 0 respectively is 1 : 5.  

 

53. Find the equations of the angle bisectors between the straight lines 𝑙1 = 𝑥 +𝑦 − 1 = 0 and 𝑙2 = 3𝑥 − 𝑦 + 3 = 0. 

 

54. Find the acute angle bisector between the straight lines 𝑙1 = 3𝑥 + 4𝑦 − 1 = 0 

and 𝑙2 = 5𝑦 − 2 = 0. 

 

55. Find the acute angle bisector of the straight lines 𝑙1 = 3𝑥 + 4𝑦 − 1 = 0 and 𝑙2 = 5𝑦 − 2 = 0. 

 

56. The equations of the sides AB, BC, CA of the triangle ABC are 𝑙1 = 3𝑥 + 4𝑦 −5 = 0, 𝑙2 = 5𝑦 + 2 = 0 and 𝑙3 = 3𝑥 − 4𝑦 − 1 = 0 respectively. Find the 

internal angle bisector and the external angle bisector of the angle B.  

Find the incenter and the opposite ex-circle centre to A of the triangle. 

 

57. The equation 𝑥 + 𝑦 − 5 = 0 meets the axes OX and OY at the points A and B. 

OP is the perpendicular drawn from the point O to the line AB. Show that the 

length of PB is 
5√2. The perpendicular drawn from O to the straight line which 

is parallel to the line OP and passing through the point A is OQ. Find the area 

of the triangle OPQ.  
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58. If the length of the perpendicular drawn from any point on the line 𝑙1 = 𝑥 +9𝑦 + 3 = 0 to the line 𝑙2 = 𝑥 − 3𝑦 + 1 = 0 is two times the length of the 

perpendicular drawn from any point on 𝑙1 to the line 𝑙3 = 2𝑥 + 6𝑦 + 𝜆 = 0, find the value of λ. 
 

59. Show that the distance between the parallel straight lines 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 

and 𝑎𝑥 + 𝑏𝑦 + 𝑐1 = 0 is 
|𝑐−𝑐1|√𝑎2+𝑏2. 

 

a)  

i. Find the equations 𝑢1 and 𝑢2 which are parallel and 1 unit 

away from the line 𝑙1 = 3𝑥 + 4𝑦 − 5 = 0. 

ii. Find the equations 𝑢3 and 𝑢4 which are parallel and 
3√5 units 

away from the line 𝑙2 = 𝑥 + 2𝑦 − 4 = 0. 

 

b) Find the coordinates of the four points which are 1 unit away from 𝑙1 

and 
3√5 units away from 𝑙2 given in (a). 

 

60. The sides AB, BC, CA of the triangle ABC are 3𝑥 − 𝑦 = 0, 3𝑥 + 𝑦 − 2 =0  and 𝑥 + 2𝑦 + √2 − 3 = 0 respectively. Show that the coordinates of the 

incenter of the triangle are P(1, 1). 

 

61. Find the angle bisectors of the straight lines 𝑙1 = 𝑥 + 𝑦 − 1 = 0 and 𝑙2 = 𝑥 +7𝑦 − 3 = 0. 

a) Find the acute angle bisector out of the angle bisectors of the lines 𝑙1,𝑙2. 

b) The sides AB, BC of the triangle ABC lies on the lines 𝑙1 and 𝑙2. The side 

AC lies on the line 𝑙3 = 𝑥 − 𝑦 + 1 = 0. Find the internal angle bisector 

of the angle B. 

 

62. The sides AB, BC, CA of the triangle ABC lies on the straight lines 𝑙1 = 𝑥 + 𝑦 −1 = 0, 𝑙2 = 𝑥 + 7𝑦 − 3 = 0 and 𝑙3 = 𝑥 − 𝑦 + 1 = 0. Find the incenter of the 

triangle ABC. 

Find the opposite ex-circle center to the vertex C for the triangle. 

i. Show that the image of the line 𝑦 = 𝑚𝑥 relative to the line 𝑦 =𝑥 is 𝑦 = 1𝑚 𝑥. 
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ii. The diagonal OB of the rhombus OABC is along the line 𝑦 = 𝑥. 

O is the origin and the point (2, 4) passes through the line OC. 

The vertex A is a point on the line 3𝑥 − 4𝑦 − 2 = 0. Find the 

equations of sides of the rhombus and the remaining diagonal. 
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63. Find the distance between the points.  
a) 𝐴 ≡ (1, 2), 𝐵(4, 6) 
b) 𝑃 ≡ (−3, 1), 𝑄 ≡ (2, 6) 
c) 𝐴 ≡ (1, 2), 𝐵(4, 6) 
d) 𝑃 ≡ (−3, 1), 𝑄 ≡ (2, 6) 

 
64. If A ≡ (ap2, 4ap) and B ≡ (aq2, 4aq), find the length of AB. If p=2 and q=1, 

deduce that AB=5a. 
 

65. Show that the points 𝐴 ≡ (−3, 4), 𝐵 ≡ (6, 7) and 𝐶 ≡ (3, 6) are on the same 
line. 

 
66. Let 𝐴 ≡ (3, 2), 𝐵 ≡ (7, 8) and 𝐶 ≡ (5, 5). Show that C is the midpoint of the 

line AB. 
 

67. Let 𝐴 ≡ (2𝑘, 2𝑘), 𝐵 ≡ (−2√3𝑘, 2√3𝑘) and 𝐶 ≡ (−2𝑘, −2𝑘). Here, k ϵ ℝ. Show that ABC is a equilateral ∆. When k = 1 and k = -2, find the length of the sides of the ∆, and verify whether the answer is true and find the number of such 
triangles? 

 
68. It is given that, 𝑃 ≡ (1, −2), 𝑄 ≡ (2, 3), 𝑅 ≡ (−3, 2) and 𝑆 ≡ (−4, −3). Find 

the length of PQ, QR, RS and SP. Find the distance of PR and QS. Deduce that 
PQRS is a rhombus. 

 
69.  

a) If 𝐴 ≡ (−1, 2) and 𝐵 ≡ (−3, 1) are two equi-distant points from the 
point 𝑃 ≡ (2𝑘, 𝑘), find the value of k. Hence, find the coordinates of 
the point P. 

b) Find the coordinates of the point P on OY, which is equi-distant from 
the points 𝐴 ≡ (4, 3) and 𝐵 ≡ (−3, 4). 
 

70.  
a) Find the midpoint of the line joining the points 𝑃 ≡ (4, 7) and 𝑄 ≡(−2, 3). 
b) Find the midpoint P of the line that join the points 𝐴 ≡ [𝑎 + 𝑏, 𝑎 − 𝑏] 

and 𝐵 ≡ [(𝑎 − 𝑏), (𝑎 + 𝑏)]. Here, 𝑎, 𝑏 𝜖 ℝ.Using 𝑎 = 4 and 𝑏 = 2, find 
P. How many midpoints are there? Show them in a diagram. 
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71.  
a) Find the area of the triangle ABC when 𝐴 ≡ (2, 4), 𝐵 ≡ (3, 6) and 𝐶 ≡(−1, 2). 
b) Find the area of the quadrilateral obtained by joining the points (0, 2), 

(4, 3), (1, 5) and (-1, -2). 
 

72. Find the area of the triangle ABC when 𝐴 ≡ (−2, 2), 𝐵 ≡ (4, 5) and 𝐶 ≡ (𝑘, 4). 
Find the value of k for which ABC is collinear. 
 

73. Find the point which internally divides the line joining 𝐴 ≡ (2, 3) and 𝐵 ≡(3, 7) into the ratio 3:2.  
 

74. Find the coordinates of the points C and D which divides the line joining 𝐴 ≡(−3, 5) and 𝐵 ≡ (7, 12) into three equal parts. 
 

75. Find the coordinates of the point C, which externally divides the line joining 𝐴 ≡ (−3, −2) and 𝐵 ≡ (4, 5) into the ratio 3:2. 
 

76. Let 𝐵 ≡ (4, 3) and 𝐴 ≡ (7, 5). AB is externally divided into a ratio by the axis 
OX. Find the ratio. Find the coordinates of the point C. represent the point 
graphically. 

 
77. Let 𝐴 ≡ (4, 3), 𝐵 ≡ (10, 7) and 𝐶 ≡ (0, 9). Let the midpoints of the sides BC, 

CA and AB of the triangle ABC be D, E and F respectively. 
a) Find D, E and F. 
b) Find the length of the medians. 
c) Find the coordinates of the points L, M and N, which divides lines AD, 

BE and CF respectively to the ratio 2:1. Hence, show that the 3 
medians become concurrent at G. 
 

78.  
a) Write the gradient of the inclines 300, 450 and 1500 to OX. 

 
b) Find the gradient of the lines joining the following points. 

i) (4, 7), (5, 3) 
ii) (-3, -7), (-4, 2) 
iii) (6, -7),(-1, -2) 
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79. Let ABCD be a quadrilateral. Let 𝐴 ≡ (3, 4), 𝐵 ≡ (1, 6), 𝐶 ≡ (−2, 2) and 𝐷 ≡(−3, −5). Midpoints of the sides AB, BC, CD and DA are P, Q, R and S 

respectively. 
a) Find the coordinates of the points P, Q, R and S. 
b) Using the gradients, show PQRS is a parallelogram. 

 
80. In the triangle ABC, 𝐴 ≡ (4, 3), 𝐵 ≡ (−6, 5) and 𝐶 ≡ (−4, −5). Find the 

gradient m1, m2 and m3 of the lines AB, BC and CA respectively. Hence, show 
that ABC is a right angle triangle. 
 

81. Find the gradients of the lines inclined 300 to the line with a graient of 
1√3 .  

 
82. Find the acute angle between the lines AB and PQ 𝐴 ≡ (3, 2) and 𝐵 ≡(−4, 5) and, 𝑃 ≡ (−5, 2) and 𝑄 ≡ (3, 7).  

 
83. 𝐴 ≡ (3, 2), 𝐵 ≡ (−4, 1) and 𝐶 ≡ (−3, −4) are vertices of a triangle. 

a) Gradient of the sides AB, BC and CA. 
b) Gradient of the medians. 
c) Find the gradient of the perpendicular bisectors of the sides. 

 
84.  

a) Write the line with the gradient 3 and intercept 2. 
b) Find the line with the gradient -2 and intercept -3. 

 
85. Show that the points 𝑃 ≡ (0, 3) and 𝑄 ≡ (1, 7) are located on the line 𝑦 =4𝑥 + 3. 

 
86. Find the equation of the line joining 𝐴 ≡ (2, 3) and 𝐵 ≡ (7, 4).  

 
87.  

a) Find the line with the intercept in the OX and OY axis 2 and 3 
respectively. 

b) Find the line with the intercept in the OX and OY axis a and a 
respectively. 
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88. Find the equation of the line which has a perpendicular distance of 2√2 from 

the origin and where the perpendicular makes an angle of 450 with the OX 
axis. 
 

89. Find the line which has a perpendicular distance of 3√3 from the point of 
origin and the perpendicular is inclined 300 to the OX.  
 

90.  
a) Find the line parallel to the line 2𝑥 − 3𝑦 + 1 =  0 and going through 

the point (2, 1).  
b) Find the line parallel to the line 4𝑥 − 𝑦 + 1 =  0 and going through the 

point (-3, 1). 
 

91. Let ABC be a triangle where 𝐴 ≡ (3, −1), 𝐵 ≡ (3, 4) and 𝐶 ≡ (−3, 3). 
a) Find the equations of the lines AB, BC and CA. 
b) Find the equations of the medians AD, BE and CF. 
c) Using another method, verify the answer obtained for the coordinates 

of the centre. 
 

92. Find the intersecting point of the lines 𝑥 − 3𝑦 + 1 =  0 and 2𝑥 + 𝑦 − 1 =  0. 
 

93. Let ABC be a triangle where ABC 𝐴 ≡ (3, 2), 𝐵 ≡ (−3, 1) and 𝐶 ≡ (−1, −2). 
Find the equation of the altitudes. By solving two altitudes, obtain the 
coordinates of the ortho-centre. 

 
94. Find the line which goes through the intersecting point of the lines 𝑥 − 2𝑦 +3 =  0 and 4𝑥 − 𝑦 + 2 =  0 and, parallel to the line 𝑥 − 𝑦 + 1 =  0. 

 
95. Find the line which goes through the intersecting point of the lines 2𝑥 − 𝑦 +1 =  0 and 𝑥 + 𝑦 − 3 =  0 and, perpendicular to the line 𝑥 + 3𝑦 − 1 =  0. 

 
96. Find the coordinates of the points on 𝑦 − 2𝑥 + 1 =  0, which are 2√5 units 

away from the point 𝐴 ≡ (1, 1).  
 

97. Find the intersecting points of the curve 𝑦2  = 𝑥 2–  8 and the line  𝑦 =  𝑥 –  2. Find the distance between those points, A and B.  
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98. Find the coordinates of the intersecting points of the circle (x-1)2 + (y-2)2 = 
4 and the line y = 2x +1. If they are A and B, show that AB = (x-1)2 +(y-1)2 
=4. 

 
99. Show any point on the line which is perpendicular to the line 2𝑥 − 3𝑦 = 1 = 0 and goes through the point (-2, 4) in terms of parameters. 

 
100. Find the image point of 𝐴 ≡ (−3,1) through the line 2𝑥 − 3𝑦 + 1 =  0. 

 
101. Find the equation of the image point of the point (α, β) formed on the line 𝑙𝑥 + 𝑚𝑛 + 𝑛 = 0. In the triangle ABC, the perpendicular bisectors of the sides 

AB and AC are 2𝑥 − 𝑦 = 0 and 𝑥 − 3𝑦 = 0 respectively. If the point A is 
located on x-y=0 and the side BC goes through the point P(1, 7), find the 
equations of the sides of the triangle. 

 
102. Find the coordinates of the image point of (α, β) through the line 𝑙𝑥 + 𝑚𝑦 +𝑛 = 0. The two lines going through the origin which makes equal angles with 

the line 𝑥 − 𝑦 = 0, intersect the line 𝑥 = 2 at A and B. If the image of the 
midpoint of the line AB formed from the line 2𝑥 − 𝑦 + 1 = 0 lie on the y axis, 
find the equations of the two lines.  

 
103. Find the perpendicular distance from O ≡ (0, 0) to 4𝑥 − 3𝑦 + 1 =  0. 

 
104. Let ABC be a triangle where, 𝐴 ≡ (2, −1), 𝐵 ≡ (3, 1) and 𝐶 ≡ (−2, 2).  

Find the equations of the sides AB, BC and CA. Find the perpendicular 
distance from A, B and C to the opposite sides. 

 
105. Find the perpendicular distance between the lines 3𝑥 + 4𝑦 − 1 =  0 and 3𝑥 +4𝑦 + 7 =  0. 

 
106. Find the equations of the straight line which are 4 units away from the line 𝑥 − √3𝑦 + 2 =  0.  

 

107. Find the acute angle between the lines y = √3𝑥 -1 and y = 
1√3 x -4. Find the 

bisector of the acute angle.  
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108. Find the equations of the angle bisectors between the lines 4𝑥 + 3𝑦 − 1 =  0 
and 12𝑥 − 5𝑦 + 2 =  0. 

 
109. Find the equations of the angle bisectors between the lines 𝑥 − 𝑦 + 1 = 0 and 𝑥 + 7𝑦 − 2 =  0. 

 
110. In the triangle ABC, equations of the sides AB, BC, CA are 𝑥 − 𝑦 + 1 =  0, 𝑥 +7𝑦 − 1 = 0 and 𝑥 + 𝑦 + 3 = 0 respectively.  

a) Find the coordinates of the points A, B and C. 
b) Find the internal angle bisector of A. 

 
111. Find the image of the line 2𝑥 − 𝑦 + 2 =  0 through the line 𝑥 + 2𝑦 − 1 =  0.  

 
112. Let 𝐴 ≡ (1,2), 𝐵 ≡ (−1,4) and 𝐶 ≡ (−3, −1) in the triangle ABC.  

a) Find the midpoints D, E and F of the sides BC, CA and AB respectively. 
b) Find the centroid G, which divides the line AD in to the ratio 2:1.  
c) Find the intersection point of two medians, hence, verify the answer 

obtained for G.  
 

113. Let 𝐴 ≡ (3, −1), 𝐵 ≡ (2, 1) and 𝐶 ≡ (−4, 2) in the ∆ ABC. 
a) Find the equations of the sides AB, BC and CA. 
b) Find the equations of the altitudes of AD, BE and CF of the triangle. 
c) Find the ortho-centre H by solving two altitudes. By substituting the 

third altitude, find the accuracy of the answer. 
 

114. Let 𝐴 ≡ (0, 1), 𝐵 ≡ (4, 6) and 𝐶 ≡ (−2, 0). Find the circumcentre of the 
triangle ABC. 
 

115. Let ABC be a triangle where 𝐴 ≡ (4, −2), 𝐵 ≡ (−2, 4) and 𝐶 ≡ (5, 5). 
a) Find the equation of the sides AB, BC and CA.  
b) Find the bisectors of the external and internal angles of BÂC and AB̂C.  
c) Find the intersecting point of the internal angles bisectors and obtain 

the centre of the in-circle. 
d) Obtain the centre of the external circle touching the line AB.  
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116. Let 𝑥 − 2𝑦 = 0, 2𝑥 − 𝑦 = 0 and 𝑥 + 𝑦 = 1 be the equation of the sides of a 
triangle. Show that the triangle is an isosceles triangle. Find the area of the 
triangle and the coordinates of the circumcentre. 
  

117. Find an expression for the perpendicular distance from the point (x1, y1) to 
the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. Find the equation of the bisector of the acute angle 
between the lines 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and 12𝑥 + 5𝑦 + 1 = 0.  

 
118. Find the common equation of the line going through the intersecting point of 

the lines 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1 = 0. Let 3𝑥 − 𝑦 + 5 = 0, 2𝑥 +3𝑦— 1 = 0 and 𝑥 + 2𝑦 − 3 = 0 be the equations of the sides of the triangle 
ABC. The perpendicular line to BC which passes through A intersects the line 
perpendicular to CA going through B at D. Find the equation of the line 
joining the point D and the origin. 
 

119. Find the perpendicular distance from (h, k) to the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. Let 
the length of the side of a square be 2 units. One diagonal is parallel to the 
line 7𝑥 − 𝑦 =  0. If the diagonal intersects at (1, 1), find the equations of the 
sides of the square.  
 

120.  
a) Find the equation of the lines which goes through the point (1, 1) and 

makes a 450 angle with the line 𝑥 + 2𝑦 + 3 = 0. 
b) Find the equation of the angle bisector of the lines 2𝑥 + 𝑦 − 1 = 0 and 2𝑥 + 4𝑦 + 1 = 0.  

 
121. Show that the points (x1, y1) and (x2, y2) lie on the same side or opposite 

sides of the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 if and only if sign of (𝑎𝑥1 + 𝑏𝑦1 + 𝑐) and (𝑎𝑥2 + 𝑏𝑦2 + 𝑐) are different. Let A(1, 1), B(2, 3) and C(-1, -1) be vertices of a ∆.  When a square is formed outside the triangle as one side is BC, find the 
coordinates of the other two vertices.  
 

122. Let ABCD be a rhombus. Let A and C be on the vertex 𝑥 + 𝑦 = 0, and B and D 
are on the vertices 𝑥 −  𝑦 =  0 and 5𝑥 − 𝑦 + 9 = 0 respectively. Let the side 
AB be parallel to the line 𝑥 − 2𝑦 = 0. And the side BC be parallel to the line 𝑥 − 3𝑦 = 0. Find the equation of the sides of a parallelogram.  
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123. Show that the points (x1, y1) and (x2, y2) lie on the same side or opposite side 
of the line depending on the expression (𝑎𝑥1 + 𝑏𝑦1 + 𝑐) (𝑎𝑥2 + 𝑏𝑦2 + 𝑐) 
being positive or negative. Let the equations of the sides AB, BC and CA of the 
triangle be 𝑥 − 𝑦 =  0, 2𝑥 + 𝑦 + 𝑝 =  0 and 11𝑥 − 2𝑦 − 2𝑝 =  0. Here, P is a 
constant. Find the equation of the bisector of BĈA.  This bisector meets the 
AB line at D. If the bisector of BD̂C goes through (1, 4), prove that p = 4. 

 
124. Find the coordinates of the image point on the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 of the point α, β. Line 𝑥 + 2𝑦 + 1 =  0 is the diagonal BD of the rhombus ABCD. If 

the vertices A and B are located on the lines 𝑥 − 𝑦 = 0 and 3𝑥 + 𝑦 + 8 = 0 
respectively, and the side AB is parallel to the line 7𝑥 + 4𝑦 = 0, find the 
equations of the sides of the rhombus.  

 
125. Find the coordinates of the image on the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 of the point α, β. The vertices A, B and C of the ∆ ABC is located on 𝑦 = 𝑥, 𝑦 = 2𝑥 and 𝑦 =3𝑥 respectively. The perpendicular bisector of the side AB is 6𝑥 + 8𝑦 − 3 = 0, and the side BC is parallel to the line 11𝑥 − 4𝑦 =  0. Find the equations of the sides of the ∆.  

 
126. Find the equation of the image of the line 𝑦 = 𝑚𝑥 on the line 𝑦 = 𝑥. OABC is a 

rhombus where O is the origin. The equation of the diagonal OB is 𝑥 − 𝑦 = 0. 
The point A is located on the line 2𝑥 − 𝑦 + 6 = 0. Also, the line AB goes 
through the point (-8, 8). Find the equations of the sides of the rhombus.  

 
127. Find the equations of the diagonals of the parallelogram formed from the 

straight lines 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, 𝑎𝑥 + 𝑏𝑦 + 𝑑 = 0, 𝑎′𝑥 + 𝑏′𝑦 + 𝑐′ = 0 and 𝑎′𝑥 +𝑏′𝑦 + 𝑑′ = 0. 

a) If (𝑎2 + 𝑏2) (𝑐1 − 𝑑1)2 = (𝑎′2 + 𝑏′2)(𝑐 − 𝑑)2, show that the 

parallelogram is also a rhombus. 

b) Show that the area of the parallelogram is |(𝑐 – 𝑑)(𝑐′ – 𝑑′)𝑎𝑏1−𝑎1𝑏 |. 
 

128. Show that the area of the triangle formed from the lines 𝑦 = 𝑚1𝑥 + 𝑐1, 𝑦 =𝑚2𝑥 + 𝑐2 and 𝑥 = 0  is 
(𝑐1−𝑐2)22|𝑚1−𝑚2|. Hence, find the area of the triangle formed 

from the lines 𝑦 =  2𝑥 + 3, 𝑦 = −2𝑥 + 7 and 𝑦 = 6𝑥 + 2.  
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129. Show that the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 divides the line joining the two points P1 ≡ (x1, y1) and P2 ≡ (x2, y2) to the ratio − 𝑎𝑥1+𝑏𝑦1+𝑐𝑎𝑥2+𝑏𝑦2+𝑐. 

The sides BC, CA and AB sides of a ∆ABC are on the straight lines u1=0, u2=0 
and u3=0 respectively.  Here, 𝑢𝑟 = 𝑎𝑟𝑥 + 𝑏𝑟𝑦 + 𝑐𝑟, where r = 1, 2, 3. Show 
that the line u3- k u2 = 0, where k is a constant goes through A and also BC is 

divided to the ratio 𝑘 (𝑎1𝑏2−𝑎2𝑏1)(𝑎3𝑏1−𝑎1𝑏3). Show that the angle Â becomes an acute 

angle or an obtuse angle depending on (𝑎2𝑎3 + 𝑏2𝑏3) (𝑎1𝑏2 − 𝑎2𝑏1) (𝑎3𝑏1 −𝑎1𝑏3) being positive or negative.  
 

130. Write the projections on OX and OY of the lines obtained by joining the 
following points.  

a) 𝐴 ≡ (4, 3), 𝐵 ≡ (7, 5) 
b) 𝑃 ≡ (−3, −1) 𝑄 ≡ (2, 3) 
c) 𝑅 ≡ (−2, −1), 𝑆 ≡ (1, 5)  
d) 𝐴 ≡ (−4, 1), 𝐵 ≡ (−3, −2) 

 
131.  

a) The projections on OX and OY of the line obtained by joining the 
points 𝐴 ≡ (4, 1) and B is (4, -3). Find the coordinates of the point B. 
 

b) Find the distance between the following points.  
i) 𝐴 ≡ (7, −2), 𝐵 ≡ (4,2) 
ii) 𝑃 ≡ (6,7) 𝑄 ≡ (−2, −2) 

 
132. Let 𝐴 ≡ (−4,0), 𝐵 ≡ (3,4), 𝐶 ≡ (4,1). 

a) Find the length of AB, BC and CA. 
b) Hence, show that ABC is a equilateral triangle.  
c) Find t, if points 𝐴 ≡ (4, 1) and 𝐵 ≡ (−1, 2) are equi-distant to 𝑃 ≡(4, 𝑡).  

 
133. Let 𝐴 ≡ (3, 2), 𝐵 ≡ (−1, 4), 𝐶 ≡ (−3, −1) 𝐷 ≡ (2, −3). 

a) Find the coordinates of the midpoints P, Q, R and S on the sides AB, 
BC, CD and DA respectively on the quadrilateral ABCD. 

b) Show that PQ and SR are parallel. 
c) Show that QR and PS are parallel.  
d) Deduce that PQRS is a parallelogram. 
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134. If, 𝐴 ≡ (3,2), 𝐵 ≡ (−4,6) and 𝐶 ≡ (2, −2), find the midpoint D of BC. Find the 
length and the gradient of AD. 
 

135.  
a) ABCD is a rectangle. Let 𝐴 ≡ (1, 3), 𝐵 ≡ (5, 7), 𝐶 ≡ (4, 8) and 𝐷 ≡(𝑎, 𝑏). Find a and b. Find the midpoint L of AC and the midpoint M of BD. Show that L ≡ M, hence show that the diagonals of the rectangle 

bisects each other. 
 

b) If, 𝐴 ≡ (1, 5), 𝐵 ≡ (4, 1) and 𝐶 ≡ (−2, 4), find the length of the sides 
AB, BC and CA. Hence, show that ABC is a right angle triangle. Find the 
area of ABC. 
 

136.  

a) Let A ≡ (𝑘2, 0),  B ≡ (k+1, 1) and  C ≡ (2k, 4). Show that the area of the 

triangle ABC is 2 units. 
 

b) If the area of the rectangle ABCD such that 𝐴 ≡ (𝑡, 0), 𝐵 ≡ (𝑡 +2, 0), 𝐶 ≡ (𝑡 + 2, 3𝑡 + 2), 𝐷 ≡ (𝑡, 2𝑡 + 1) is 8 units, show that t = 1. 
 

137.  
a) ABCD is a rhombus. Let 𝐴 ≡ (3, −1), 𝐵 ≡ (6,0), 𝐶 ≡ (7,3) and 𝐷 ≡(4, 2). Let the midpoint of the lines AC and BD be L and M respectively. Deduce L ≡ M ≡ 0. Hence, show that the diagonals bisects each other. 

Show that diagonals are perpendicular to each other. 
 

b) Find the area of ABCD.  
 

c) Let 𝐴 ≡ (𝑝, −1), 𝐵 ≡ (−2, −1) and 𝐶 ≡ (4,3). Find p, if AB = BC. Find 
the point D such that BC = CD. Show that AD = 11. 
 

138.  
a) The midpoint of the line joining the points A ≡ (𝑡12, 𝑡1) and B ≡ (𝑡22, 𝑡2),  

is (5, 1). Find the values of 𝑡1 and 𝑡2. 
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b) Let 𝐴 ≡ (−1, 6), 𝐵 ≡ (3, 2) and 𝐶 ≡ (−5,4). Find the midpoints D and 
E of AB and AC respectively. Find the length of DE and BC. Deduce that 12 BC = DE. 

 
139.  

a) Find the coordinates of the point C which internally divides the line 
joining the points 𝐴 ≡ (3, 1) and 𝐵 ≡ (−3, −5) to the ratio 2:3. 
 

b) Find the coordinates of the point R which externally divides the line 
joining the points 𝑃 ≡ (−4, 1) and 𝑄 ≡ (3, −2) to the ratio 3:2. 

140.  
a) If 𝐴 ≡ (𝑡, 1), 𝐵 ≡ (2,4) and 𝐶 = (1, 𝑡) are distinct points on the same 

line, find the value of t.  
b) If A ≡ (2t2-2t+1,t2+4) is on 2x – y + 3 = 0, find t. 

 
141.  

a) Let 𝐴 ≡ (4, 3) and 𝐵 ≡ (5, 4). Find the gradient of AB, and the angle 
AB makes with the positive side of the OX axis. 
 

b) Let 𝑃 ≡ (3√3, −4) and 𝑄 ≡ (−2√3, 1). Find the gradient of PQ, and 
the angle PQ makes with the positive side of the OX axis. 
 

142.  
a) Find the gradient of the line joining the points 𝐴 ≡ (3, 2) and 𝐵 ≡(4, 5). 
b) Find the gradient of the line joining the points 𝑃 ≡ (−3, −1) and 𝑄 ≡(2, 1). 

 
c) Find the acute angle between the lines AB and PQ. Also obtain the 

obtuse angle.  
 

143.  

a) Find the angle made by the line 𝑦 = √3𝑥 + 𝑐 with the positive direction of the OX axis. If the line goes through the point (1, 2√3), 
find C.  
 

b) Find the angle between the lines 𝑦 =  √3𝑥 + 1 and √3𝑦  =  𝑥 + 1. 
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144.  

a) Find the angle between the lines (𝑎 − 𝑎𝑏)𝑦– (𝑎𝑏 + 𝑏)𝑥– 𝑏2 = 0 and  (𝑎 + 𝑎𝑏)𝑦 + (𝑎𝑏 + 𝑏)𝑥– 𝑎2 = 0. If 𝑎 = 1 and 𝑏 = 2, obtain that the 

angle between the lines is tan−1 ( 819). 

b) Find the angle between the lines (𝑝 − 𝑞)𝑦 –  𝑝𝑞𝑥 + 1 =  0 and (𝑝 +𝑞) 𝑦 +  𝑝𝑞𝑥 – 1 =  0. If p = -1 and q = 2, obtain that the angle 

between the lines is tan−1 (47).  Also obtain the obtuse angle. 

 
145.  

a) Let 𝐴 ≡ (1,2) and 𝐵 ≡ (3,4). Find the coordinates of the two points such that PA = PB and PAB∆ = 5.  
 

b) 𝐿𝑒𝑡 𝐴 ≡ ( 𝑝, 1), 𝐵 ≡ (−2, 𝑞) and 𝐶 ≡ (3, −1). Find the area of ABC. If A, 
B and C are collinear, find the value of q in terms of p. If p = 4, obtain q 
= -11. Write A, B and C and check their accuracy using another 
method. 
 

146.  
a) Let 𝑃 ≡ (1,2), 𝑄 ≡ (4,3) and 𝑅 ≡ (6,7). By the line LM, the sides PQ 

and PR are divided into the ratio 2:3. Show that 
𝑃𝐿𝑀∆𝑃𝑄𝑅∆ = 

425.  

 
b) Let 𝐴 ≡ ( −3, −5), 𝐵 ≡ (4, 5) and 𝐶 ≡ (−2,1). The lines AB and AC are 

divided into the ratio 1:2 at D and E respectively. 
i) Find the coordinates of the points D and E. 
ii) Find the gradients of BC and DE and deduce that BC is parallel 

to DE. 
 

147. Let ABC be a ∆ such that 𝐴 ≡ ( 𝑝, 𝑞 + 𝑟), 𝐵 ≡ (𝑞, 𝑟 + 𝑝) and 𝐶 ≡ (𝑟, 𝑝 + 𝑞).  
a) Find the area of ABC. 
b) For A, B and C to be collinear, what is the relationship between p, q 

and r. 
c) If 𝑝 = 1, 𝑞 = 2 and 𝑟 = 3, verify that the area of ABC =0. 

 
148.  

a) Find the straight line which makes an angle of 300 with the horizontal 
and has an intercept of 3.  
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b) Find the line which goes through the point (3, 2) and with an 
intercept of 2. 
 

149.  
a) Find the equation of the line joining the points A ≡ (3, 2) and B ≡ (-4, -

1). 
b) Find the line which goes through the point (-2, -3), and parallel to the 

line joining the points P ≡ (4, -1) and Q ≡ (-1, 3).  
 

150.  
a) Find the line which goes through the point (3, 2), and perpendicular 

to the line joining the points (2, -3) and (-1,-1). 
b) Find the line which goes through the point (-2, 3) and parallel to the 

line 4𝑥 –  3𝑦 + 1 =  0.  
 

151.  
a) Find the bisector of the line joining the points P ≡ (-1, -3) and Q ≡ (4, 

1). 
b) The line joining A ≡ (-1, 3) and B ≡ (3, 5) intersects OX and OY at P 

and Q respectively. Find the equation of the AB line and the length of 
PQ.  
 

152.  

a) The line with the gradient 
1𝑡, (t ≠ 0), goes through the point (t2, 2t). 

Find the equation of the line. If the line goes through the point (-2, 1), 
find the value of t.  

b) The line 𝑦 = 𝑎𝑥 + 𝑏 is parallel to the line 𝑦 = 2𝑥 − 𝑏. If it goes through 
(-1, 7), find a and b. 
 

153.  
a) The axes OX and OY are intersected at –a and b respectively by a 

straight line. The line goes through the point (3, 4). Let the area 
between the line, and OX and OY is 8 units. Find the equation of the 
line which satisfy these requirements.  

b) Find the image point on the line 3x – y +1 = 0 of the point (3, -1). 
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154.  
a) Find the line which goes through the intersection point of the lines 2x – 3y +1 = 0 and x – y +2 = 0, and the point (2, -1).  

 
b) Find the line which goes through the intersection point of the lines y – 

2x -3 = 0 and x – 4y +1 = 0, and parallel to the line x + y – 1 = 0. 
 

155.  
a) ABC is triangle a such that A ≡ (-4, 0) and B ≡ (1, -1). If the area of the 

triangle is 8 units, show that the point C is either on line 5𝑦 + 𝑥 −12 = 0 or 5𝑦 + 𝑥 + 20 = 0. 
 

b) Find the line which goes through the intersection point of the lines y – 
2x -3 = 0 and x – 4y +1 = 0, and perpendicular to the line x + y – 1 = 
0. 
 

156. Let A ≡ (4, 13), B ≡ (9, 3) and C ≡ (1, 8). 
a) Find the equation of the line AB.  
b) Find the line which goes through C and perpendicular to the line 𝑦 −4𝑥 = 5. 
c) Line through C intersects the AB line at P. Find the point P. Find ratio AP: PB. Find the area of the ∆ BCP.  

 
157. In the ∆ OAB, the equation of the sides OA, AB and BO are 𝑦 = 3𝑥, 𝑥 + 𝑦 = 2 

and 𝑦 = 2𝑥 respectively. Find the equation of the line through B and 
perpendicular to OB. That line intersects the OX and OY axes at P and Q 

respectively. Find the ratio 
𝑃𝐴𝐴𝑄.  

 
158. Let O be the origin. Let A ≡ (4, 4) and B ≡ (7, 0). Find the equation of the 

bisector of OB̂A. The bisector meets the side OA at C. Show that at C, the OA 
line divides to the ratio OB:BA. 

 
159. ABCD is a parallelogram such that A ≡ (1, 2). The equation of the sides BC 

and CD are 3𝑦 − 2𝑥 + 9 = 0 and 2𝑦 − 3𝑥 + 1 = 0 respectively. Find the 
coordinates of the points B and D. Show that the diagonals bisect each other.  
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160. A point P moves such that distance from the point (-1, 1) is k times the 
distance from the line x + y + 1 = 0. Find the equation of the locus of point P. 
If the path goes through (0, 0), check whether it goes through (0, -2). 

 
161. Let N be the bottom of the perpendicular drawn from the point P (α, β) to the 

line x + 3y = 0. Line PN is extended to Q such that NQ=PN. Show that the 
coordinates of point Q (Image of P because of AB) are (1/5(4𝛼 − 3𝛽), (−1)/5(3𝛼 +  4𝛽)) . Find the equation of the image of the line x - y +1 
= 0, because of x + 3y = 0. x - y +1 = 0, because of x + 3y = 0.  

 
162. Find the angle bisector of the angle between the lines x + 2y + 4 = 0 and  

2x - y + 8 = 0. Without using any diagram, determine which equation is the 
bisector of the acute angle of the two equations. Find the coordinates of the 
in-centre of the triangle formed by the equations of the lines x + 2y +4 = 0, 
2x - y +8 = 0 and 2x - y +8 = 0. 

 
163.  

a) Let A ≡ (3, -2), B ≡ (p, 3), C ≡ (6, 2) and D ≡ (q, r). ABCD is a 
rhombus. Find p, q and r. 

b) Find the area of the rhombus ABCD. 
c) Find the line with a gradient m and which goes through the point (1, 

2). The line intersects the positive side of the OY axis at A. Intersects 
the OX axis at B. Find the coordinates of A and B in terms of m. If the 

area between the line and the two axes, OX and OY is  
12 units, find m.  

 
164. OAB is a straight line. Let O be the origin. A and B are on the first quadrant. 

ABCD is a quadrilateral. Perpendicular bisector of BD through A is AC. The 
midpoint of BD is M. Let D ≡ (2, 6). The line DC and OM is parallel. 

a) Find the coordinates of B.  
b) The coordinates of the points A and C. 
c) Find the area of ABCD. 

 
165. One Coordinate and the centre of a quadrilateral are (2, -1) and (-1, 1) 

respectively. Find the coordinates of the other vertices and the equation of 
the diagonals. Find the equations of the two lines which goes through the 
given vertex and makes an angle of 600 with the diagonals of that vertex.  
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166. Let ABCD be a rectangle where the coordinates of A and C are (2, 3) and (9, 
4) respectively. If the diagonal 𝑙 perpendicular to the line 𝑥 + 𝑦 = 0, find the 
equations of the sides of the rectangle. AECF is a rhombus. Its area is 5 times 
the area of the rectangle ABCD. Show that the length of the diagonal EF is 

15√2, and then find the equations of the lines going through E and F and 
parallel to AC.  

 
167. Centre of the triangle ABC is O. Equations of BO and CO are 4𝑥 − 𝑦 = 0 and 2𝑥 + 𝑦 = 3 respectively. Let the coordinates of A be (t, t). Find the 

coordinates of B and C. 

 
168. Show that the points (x1, y1) and (x2, y2) lie on the same side or opposite side 

of the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 + 0 depending on (𝑙𝑥1 + 𝑚𝑦1 + 𝑛) (𝑙𝑥2 + 𝑚𝑦2 + 𝑛) 
being positive or negative.  
Find the equation of the bisector of the acute angle between 𝑥 + 𝑦 + 2 = 0 
and x - 7y -6 = 0 and show that the point (3, 1) lie inside the obtuse angle. 
Find the equation of the bisector of the acute angle between x + y +2 = 0 and 
x - 7y -6 = 0 and show that the point (3, 1) lie inside the obtuse angle. 
 

169. Find the equation of the image point of the line 4𝑥 + 3𝑦 = 0 on the line 𝑥 +𝑦 = 0. The in-centre of the triangle ACB is I. The equations of the sides AB, BC 
and CI are 5𝑥 + 12 𝑦 + 3 = 0, 4𝑥 + 3𝑦 + 2 = 0 and 𝑥 + 𝑦 + 1 = 0 
respectively. Find the coordinates of A and I. 
 

170. Prove that the points (x1, y1) and (x2, y2) lie on the same side or opposite side 
of the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 depending on (𝑎𝑥1 + 𝑏𝑦1 + 𝑐) (𝑎𝑥2 + 𝑏𝑦2 + 𝑐) 
being positive or negative. The equations of the side of the triangle AB, BC 
and CA are 𝑥 + 𝑦 + 4 = 0, 7𝑥 + 𝑦 − 8 = 0 and 𝑥 + 7𝑦 − 8 = 0 respectively. 
Find the equation of the angle bisector of BÂC. If this bisector meets the line 
BC at D, prove that the centre of the triangle ABC lie inside the triangle ABD. 

 
171. Let the coordinates of the vertices of a triangle according to the coordinate 

plane be (1, 3), (5, 3) and (4, 6). In the triangle, find the centre G, perimeter S 
and the circumcentre H. Show that the line SH is divided into the ratio 1:2 by 
the point G. 
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172. Prove that the point (x1, y1) and origin lie on the same side or opposite side 
of the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 depending on 𝑐(𝑎𝛼 + 𝑏𝛽 + 𝑐) being positive or 
negative. In a ∆ ABC, the equation of the side AB is 𝑥 − 2𝑦 + 5 = 0 and the 
angle bisector of BAC is 𝑥 − 𝑦 = 0. Find the equation of the side AC.  
 

173. ABCD is a rhombus. The equations of AB and AC are 𝑥 − 𝑦 + 1 = 0 and 2𝑥 −𝑦 + 1 = 0. If the line BC goes through the point (5, -6), find the equations of 
the sides BC, CD and BD. 
 

174. Let the equations of two intersecting straight lines 𝑙1 and 𝑙2 be 𝑎1𝑥 + 𝑏1𝑦 +𝑙 = 0 and 𝑎2𝑥 + 𝑏2𝑦 + 𝑙 = 0 respectively. If λ1 and λ2 are constants, show that 
the equation 𝜆1(𝑎1𝑥 + 𝑏1𝑦 + 𝑙) +  𝜆2(𝑎2𝑥 + 𝑏2𝑦 + 𝑙) = 0, show a straight 
line going through the intersecting point of the two lines 𝑙1 and 𝑙2. 
A parallelogram is formed with the parallel lines of 𝑙1 and 𝑙2 which goes 

through the origin. Finding the equation of the diagonals and if 𝑎12 + 𝑏12 =𝑎22 + 𝑏22  , show that the figure is a rhombus. 
 

175. Show that the line (1 + 𝑘)𝑥 – (1 − 2𝑘)𝑦 + 5 − 𝑘 = 0 represented by 𝑙, goes 
through the fixed-point O, when k is a constant. If the equation perpendicular 
to 𝑙 is x - y+1= 0, find the equation of 𝑙. Find the two points P and Q on l 

which are √10 units away from O. 
 

176. Let 4𝑥 + 5𝑦 = 0 and 7𝑥 + 2𝑦 = 0 be adjacent sides of a parallelogram. One 
diagonal is 3𝑥 + 7𝑦 − 1 = 0. Find the equations of the other sides and 
diagonals. Obtain the area of the parallelogram. 

 

177. Express the equation of a straight line as 
𝑥−𝑥0𝑙 = 𝑦−𝑦0𝑚 = 𝑡, (𝑙2 + 𝑚2 = 1). Let 

t be the measured distance from the points (x0, y0) and (x, y). 
Let 𝑥 − 3𝑦 + 5 = 0 and 3𝑥 − 𝑦 − 1 = 0 be adjacent sides of a rhombus which 
contains an acute angle between them, and the length of the diagonal going 
through its bisector be 3√2. If the rhombus is completely located in the first 
quadrant, find the equations of the other two sides. Find the length of the 
other diagonals, using that or from any other method find the area of the 
rhombus.   
 

178. Coordinates of the points A, B, C and D are (-2, 8), (9, -3), (12, -5) and (0, 15) 
respectively. Find the coordinates of the bottom of the perpendicular drawn 
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to AB from C. Find the coordinates of P on the line joining AB such that 𝐴�̂�𝐷 = 𝐵�̂�𝐶.  Show that the ∆ PCD has an area of 54 units.  
 

179. Show that the coordinates of any point on the normal drawn to the straight 
line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 through the point P(h, k) as (ℎ + 𝑎𝑡, 𝑘 + 𝑏𝑡). Here, t is a 
parameter. Find the value of t corresponding to the perpendicular drawn to 
the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 from P and show that the length of this 

perpendicular is |𝑎ℎ+𝑏𝑘+𝑐√𝑎2+𝑏2 |. The circle S is given by x = 𝐶𝑜𝑠 𝜃, y = T sin θ. 

Here, 𝜃 is a parameter where 0 ≤ 𝜃 ≤ 2π. 𝑙 is the straight line T𝑥 + 𝑦 +12√2 = 0.  Find the coordinates of the point P0 on the circle S, which is 
closest to 𝑙. Find the shortest distance between 𝑙 and P0. 

 
180. Show that the coordinates of any point on the normal drawn to the straight 

line 𝑙 ≡  𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 through the point P(h, k) as (h + at, k + bt). Here, t 
is a parameter. Find the value of t corresponding to the perpendicular drawn 
to the line 𝑙 = 0 from P. Show that the length of this perpendicular is |𝑎ℎ+𝑏𝑘+𝑐√𝑎2+𝑏2 |. Hence or using any other method, find the equation of the angle 

bisector of the angle between the line 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1 = 0 and 𝑎2𝑥 + 𝑏2𝑦 +𝑐2 = 0 which contains the origin. Here, 𝑎1𝑏2 − 𝑎2𝑏1 ≠ 0, 𝑐, < 0 and 𝑐2 < 0. 

 
181. If the straight-line 𝑦 − 𝑦0 = m’ (𝑥 - 𝑥0) makes an angle of 𝑦 − 𝑦0 = m     

(𝑥 − 𝑥0), (m≠1) with the straight line 450, prove that m’ = 
1+𝑚1−𝑚 or m’ = −(1−𝑚)1+𝑚 . Let one vertex of a parallelogram be (-1, 1). The centre of the 

parallelogram is (1, 5). Find the other three vertices of the parallelogram. 
 

182. A (0, -4), B(7, 3) and C(5, 3) are three vertices of a quadrilateral ABCD. If the 
line BD is parallel to 11𝑦 − 10𝑥 = 0 and the equation of the line AD is 4𝑦 +3𝑥 = 0, find the coordinates of D and intercept point P of the extended lines 
BC and AD. Hence, 

a) Show that the line AB is parallel to CD. 
b) Show that the triangle ABP is equilateral. Deduce that, area of ∆ PCD: area of ∆ PAB = 1:4. 

 
183. Show that the length of the perpendicular drawn from the point (x0, y0) to 

the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 is 
𝑎𝑥0+𝑏𝑦0+𝑐√𝑎2+𝑏2 . 
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a) Two parallel lines makes an α angle with the positive direction of the  
x - axis. One line goes through (h, k) and the other goes through (m, 
n). Show that the perpendicular distance between the two lines is |(h-
m) sin α – (k-n) cos α|. 

b) Let the centre of a square with an area of 13 square units be (− 12 , 1).  

Two of its sides are parallel to the line 12𝑥 + 5𝑦 = 0. Find the 
equations of the four sides of the square. 
 

184. If (x0, y0) is a point on the straight line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, t is parameter, show 
that the coordinates of any point on the line can be expressed as (𝑥0 + 𝑏𝑡,𝑦0 − 𝑎𝑡).  
P is located on the line 3𝑥 + 4𝑦 − 24 = 0 such that distance from P to the 
origin is P, and the triangle formed together with A(3, 1) and B(-1, 3) has a 
similar area. Prove that P has two positions, and one can be named as P0, and 
that PP0 AB is a rectangle. 
Find the coordinates of the fourth vertex Q, such that P0ABQ is a rectangle. 
 

185. A rhombus of area 25 units is drawn in such a way that two adjacent sides 
are located on the lines 𝑙1 and 𝑙. Show that there are 4 rhombuses that can be 
drawn in such a way.  
Find the equations of the sides of the rhombus which has 𝑙2 as the diagonal. 
 

186. 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 is the equation of the line l and, P1 ≡ (x1, y1) and P2 ≡ (x2, y2) 
are two distinct points not located on the line. Find the ratio to which P1P2 is 
divided by 𝑙. Deduce the requirement for the points P1 and P2 to be located on 
either side of the line 𝑙. 
The points A ≡ (-1, -1) and C ≡ (7, 15) are two opposite vertices of a 

parallelogram. It has a diagonal of length 2√17 which makes an angle of tan−1(4) with the positive direction of the x- axis. Find the coordinates of the 
vertices B and D. Find the equations of the internal angle bisector of the 
angles ABC and ADC of the parallelogram. 
 

187. The perpendiculars drawn from A (-8, 10), B (1, 2) and C (1, 11) to the sides B’C’, C’A’ and A’B’ of the triangle A’B’C’ are concurrent. The lines B’C’, C’A and A’B’ lie on the lines 3𝑥 − 𝑦 − 5 = 0, 𝑥 − 2𝑦 = 0 and 𝑥 + 𝜆𝑦 − 15 = 0 where λ is a constant. Find the value of λ. Also prove that the perpendiculars drawn from A’,B’,C’ to BC, CA and AB respectively are concurrent. 
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188. The straight line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 intersects the non-parallel straight lines 𝑢𝑖 = 0 (𝑖 = 1, 2) at A and B respectively.  Here, 𝑢𝑖 = 𝑎𝑖𝑥 + 𝑏𝑖𝑦 + 𝑐𝑖. Z is a 

point on AB such that AZ = k ZB. 
Show that the line joining the point Z and the intersection point of the lines 

u1=0 and u2=0 is 𝑢1 + 𝑘(𝑎1𝑏−𝑎𝑏1)𝑎2𝑏−𝑎𝑏2 𝑢2 = 0. In a triangle ABC, the sides BC, CA 

and AB are on the lines 𝑥 − 4𝑦 + 6 = 0, 2𝑥 − 𝑦 − 6 = 0 and 𝑥 − 𝑦 + 3 = 0 
respectively.  X is a point on BC such that 2BX=XC and Y is a point on AC such 
that 2AY=3YC. 
Find the equation of the line joining the point C and the intersection point of 
the lines AX and BY.  
 

189. Find the image of the point (𝑥1, 𝑦1) on the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. ABCD is a 
rhombus such that the point B ≡ (1, 0), and the equations of the lines AB and 
AC are 𝑦 − 𝑥 + 1 = 0 and 𝑦 − 3𝑥 = 0. Find the equations of the lines DA, CD 
and BC. Find the area of the rhombus ABCD.  
 

190. Let lines l1 and l2 which are intersected at P be 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and 𝑎’𝑥 +𝑏’𝑦 + 𝑐’ = 0 respectively. The two lines parallel to the lines 𝑙1 and 𝑙2 which 
goes through the origin intersect with the lines 𝑙2 and 𝑙1 at Q and R 
respectively. 
Find the equations of the diagonals of OP and QR of the parallelogram OQPR. (c, c’ ≠ 0) 
Hence, 

a) Requirements for OQPR to be rhombus. 
b) Determine the requirements to be fulfilled by the constants 𝑎, 𝑏, 𝑐, 𝑎’, 𝑏’, 𝑐’ for OQPR to be a square.  

 
191. Find the coordinates of the image of the point P ≡ (α, β) on the line 𝑙𝑥 +𝑚𝑦 + 𝑛 = 0. 

In a triangle ABC the vertices A, B and C are located on the lines 𝑦 = 𝑥, 𝑦 = 2𝑥 
and 𝑦 = 3𝑥 respectively. Let the perpendicular bisector of AB be 3𝑦 + 𝑥 −18 = 0. The line BC is parallel to the line 𝑦 + 𝑥 = 0. Obtain the equations of 
the sides of the triangle ABC. 
 



Straight Line 

Page 29 

 

192. The line 𝑦 =  𝑎𝑥 + 𝑏 intersects the lines 𝑦 = 𝑚𝑥 and 𝑦 =  𝑚′𝑥 at A and B 
respectively. Here, a and 𝑏(𝑏 ≠ 0)  are constants. Points C is such that OACB 
is a parallelogram. O is the origin.  

a) Find the coordinates of C. 
b) If OACB is a rhombus, show that (𝑎′ − 1) (𝑚 + 𝑚′)  +  2𝑎(1 − 𝑚𝑚′) =0.   

c) If OACB is a square, show that the area is 
2𝑏21+𝑎2. 

 

193. Show that any straight line going through the intersection point of the lines 𝑙1 ≡  𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and 𝑙2  ≡  𝑎’𝑥 + 𝑏’𝑦 + 𝑐’ = 0 can be expressed as 𝑎𝑥 +𝑏𝑦 + 𝑐 + 𝜆 (𝑎’𝑥 + 𝑏’𝑦 + 𝑐’) = 0. Here, λ is a constant. The variable line 𝑙3 ≡𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0, intersects the lines 𝑙1 and 𝑙2 at A and B respectively. c and c’ 
both are non-zero, O is the origin. If OA is perpendicular to OB, show that (𝑎𝑎′ + 𝑏𝑏′)𝑛2 − (𝑎𝑐′ + 𝑐𝑎′)𝑙𝑛 − (𝑏𝑐′ + 𝑐𝑏′)𝑚𝑛 + (𝑙2 + 𝑚2)𝑐𝑐1 = 0. P is the 
bottom of the perpendicular drawn from O to the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0. 
When l3 variates show that locus of P is a circle. If  𝑙1 and 𝑙2 are perpendicular 
to each other, what would be the locus. 
 

194. Find the image of the point P (α, β) on the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. Hence, find 
the image of the line 𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0 on the line 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. 
The diagonal of the rhombus is on the line 2𝑥 + 𝑦 − 1 = 0. One vertex is (2, -
3) and the one side is on the line 𝑦 −  𝑥 −  4 =  0. Find the equation of the 
remaining three sides and the diagonal. 
 

195. Show that the coordinates of any point on the straight line with a gradient of 
m and goes through the point (𝑥0, 𝑦0) is (𝑥0 + 𝑡, 𝑦0 + 𝑚𝑡). Here, t is a 
parameter. P is a point on the line joining the two points A(1, 0) and C(4, 4) such that AP:PC=1: λ2.  Here, λ > 0. Express the coordinates as represented 
above of a point B on the perpendicular of AC drawn through the point P. In 
terms of t, what are the gradients of AB and BC. If BC is perpendicular to AB, 
then 

a) Show that B can have two positions and corresponding t value are ± 4𝜆1+𝜆2 

b) Show that the area of the triangle PBC is 
25𝜆22(1−𝜆2)2. 
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196. H is a point in the ABC plane such that BH is perpendicular to AC, and CH is 
perpendicular to AB. On ABC plane, A≡ (α, β. Here |α|≠1, β≠0 and α2+ β2≠1. 
Find the equations of the lines BH and CH. Let (𝛼 − 1)𝑥 + 𝛽𝑦 + 𝛼 − 1 = 0 
and (𝛼 − 1)𝑥 + 𝛽𝑦 − (𝛼 + 1) = 0. By obtaining the coordinates of B and C, 
prove that AH is perpendicular to BC. 
Through each vertex of the triangle ABC, a line parallel to the opposite side is drawn. These three lines form the triangle A’B’C’. Show that the point H lies 
equidistance from the three points A’, B’ and C’. 
 

197. A straight line going through the intersection point of 
𝑥𝛼 + 

𝑦𝛽 = 1 and 
𝑥𝛽 + 

𝑦𝛼 =1, 

intersects OX and OY axes at A and B respectively. When the locus of the 
midpoint of AB is α≠β, show that the equation 𝛼𝛽(𝑥 + 𝑦)  =  2𝑦𝑥(𝛼 + 𝛽) is 
satisfied. Find k, when α=3, β=4 and 2OA=OB. Obtain that the area of the 

triangle OAB is 
32449 . 

 
198. ABC is a triangle. Let A≡ (-1, -2), B≡(7, 2) and C≡(k, 4). k is a constant. ABC 

is a right angle. 
a) Find the gradient of AB and find the value of k.  

b) Write the length of AB as p√5, and find the integer value of p. 

c) Find the area of the ∆ ABC. 
d) Find the equation of the line through B and C in terms of a, b and c 

where a, b and c are integers in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. Express the 
line as a normal, find D and E where it intersects OX and OY axes 
respectively, and find the length of DE. 
 

199. Take 𝑙1 ≡ 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1 = 0 and 𝑙2 ≡ 𝑎2𝑥 + 𝑏2𝑦 + 𝑐2 = 0 as two straight 
lines. Show that line 𝑙1 + 𝜆 𝑙2 = 0 where λ is a parameter Show a straight line 
going through the intersection point of 𝑙1 = 0 and 𝑙2 = 0. Equations of the 
sides BC, CA and AB of the triangle ABC are 3𝑥 − 𝑦 + 5 = 0, 2𝑥 + 3𝑦 − 1 = 0 
and 𝑥 + 2𝑦 − 3 = 0. The altitudes from A and B of the ∆ ABC intersects at D. 
Find the coordinates of D, hence, find the equation of CD.  
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200. Obtain the equation of the straight line that makes intercepts a and b on the x 

and y axes respectively. 

The fixed straight-line l given by 
xh + yk = k meets the x and y axes at the points 

A and B respectively. A straight-line l' perpendicular to l meets the x and y axes 

at the points P and Q respectively. Show that the point of intersection of the 

straight lines AQ and BP lies on the circle x2 + y2 - hx - ky = 0, with the point 

(h, k) deleted.  

         2000 A/L  

 

201. The straight-line y = mx + c intersects the two non-parallel straight lines u1 ≡ 
y - m1x - c1 = 0 and u2 ≡ y - m2 x - c2 = 0 at A and B respectively. R is a point on 

AB such that AR = kRB. Show that the equation of the straight-line joining R to 

the point of intersection of u1 = 0 and u2 = 0 is u1 + 
k (m− m1)m− m2  u2 = 0. 

The sides AB, BC, CA of a triangle ABC lie along the lines 3x + 2y - 6 = 0, 2x + 

y - 2 = 0, x + y - 3 = 0 respectively. R is a point on AB and Q is a point on AC 

such that 2 AR = RB and 3 AQ= 2 QC.  

a) Find the coordinates of A.  

b) Write the equations of the lines BQ and CR.  

c) If BQ and CR meet at D and P is the point of intersection of AD and BC, 

find the ratio AP : PB.  

2001 A/L 

 

202. u1 ≡ a1 x + b1y + c1 = 0 and u2 ≡ a2x + b2y + c2 = 0 are two given non-parallel straight lines. Show that for every value of λ the straight line u1 + λ u2 = 0 

passes through a fixed point. 

The equations of the perpendiculars draws through B, C to the opposite sides 

of a triangle ABC are x - 4y + 5 = 0 and 2x - y + 3 = 0 respectively. If the 

coordinates of A are taken as (k, -k), find the equations of the lines AB and AC, 

and the coordinates of B and C in terms of k. Prove that as k varies, the centroid 

of the triangle ABC lies on the line x + 5y - 4 = 0. 

2002 A/L 

 

203. Two sides of a parallelogram are given by the equations y = x - 2 and 4y = x + 

4. The diagonals of the parallelogram intersect at the origin. Obtain 

a) The equations of the remaining sides of the parallelogram. and, 

b) The equations of its diagonals.  

Also, find the area of the parallelogram. 

2003 A/L 
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204. Let u and v be two parallel lines passing through the points A ≡ (5, 0) and B ≡ 
(-5, 0) respectively. Let the line 4x + 3y = 25 meet u at P and v at Q. If the 

length of PQ is 5 units, show that there are two possibilities for the pair of 

parallel lines u and v. Write down the equations of all four lines determined 

above. Find the equations of the diagonals of the parallelogram formed by 

these four lines. Also, find the area of the above parallelogram.  

2004 A/L 

 

205. The vertices B and C of a triangle ABC lie on the line 4x - 3y = 0 and the x-axis 

respectively. The side BC passes through (23 , 23) and has slope m. 

a) Find the coordinates of B and C in terms of m.  

b) Show that OB = |10(m−1)3(3m−4)| and OC = |2(m−1)3m |, Where O is the origin. 

c) If ABOC is a rhombus, find the two possible values of m, and the 

corresponding coordinates of A.  

2005 A/L 

 

206. Express the coordinates of the image of the point (x1, y1) in the line px + qy + 

r = 0, in the form (x1 - pλ, y1 - qλ), where λ is a constant to be determined. 

Hence, find the image of the line lx + my + n = 0 in the line px + qy + r = 0. 

The equations of the side AB and the diagonal AC of the rhombus ABCD are 3x 

- y + 6 = 0 and x - y + 8 = 0 respectively. The vertex B has coordinates (3, 15). 

Find the equations of the remaining three sides of the rhombus, without 

finding the coordinates of A, C and D explicitly.  

2006 A/L 

 

207. Let ABC be a triangle such that A ≡ (2, 4) and B and C lie on y = x + l, A line l 

drawn parallel to BC cuts AB and AC at D and E respectively such that the areas 

of the triangles ABC and ADE are in the ratio 9 : 4. Let G be the foot of the 

perpendicular from A to l and M be the mirror image of G in the line AB. 

a) Find the coordinates of G and the equation of l.  

b) Show that AM = AG. 

Hence or otherwise, prove that, as the point B moves along the line y = x + 1, 

the point M moves on a circle which has the centre at A and the radius 
√23 . 

2007 A/L 
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208.  

a) Obtain the equations of the bisectors l1 and l2 of the angles between the 

straight lines given by y = m1x + c1 and y = m2x + c2 where m1 ≠ m2. 

Hence, verify that l1 and l2 are perpendicular.  

 

b) Let ABC be a triangle such that the base BC moves along the x -axis in 

the positive direction. AB = AC and A lies above the x-axis. The area of 

the triangle ABC is 9 square units and the length of the side BC is 6 units. 

Also, let B ≡ (b, 0). 

i. Find the equations of the sides AB and AC. 

ii. Using the equations of the angle bisectors obtained in (a) above, 

find the equations of the internal bisectors of the angles B and C 

of the triangle ABC. Hence, find the value of tan(𝜋8). 

 

iii. Verify that the three internal bisectors of the angles of the 

triangle ABC meet at a point and determine its locus.  

2008 A/L 

 

209. Show that the coordinates of any point on the straight line through the point 

(x0, y0) and perpendicular to the straight line ax + by + c = 0 can be expressed 

in the form (𝑥0+ at ; 𝑦0 + bt), where t is a parameter. Hence, find the 

coordinates of the mirror image of the point (𝑥0, 𝑦0) in the straight-line a𝑥 + 

b𝑦 + c = 0. 

The equations of the perpendicular bisectors of the sides OA and AB of the 

triangle OAB are 𝑥𝑐𝑜𝑠 𝜃 +  𝑦𝑠𝑖𝑛 𝜃 =  𝑙 and 𝑥 −  𝑦 =  𝑙 respectively, where 0 < θ < 𝜋2 and O is the origin. Find the equations of the three sides of the triangle 

OAB. Also, find the equation of the perpendicular bisector of the side OB and 

verify that the perpendicular bisectors of the sides of the triangle OAB are 

concurrent.  

2009 A/L 

 

210.  

a) Show that the equations of the bisectors of the angle between the 

straight lines a1x + b1y + c1 = 0 and a2x + b2y + c2 = 0 are 

 
a1x+ b1y+ c1√a12+ b12  =  ± a2x+ b2y+ c2√a22+ b22  
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b) The equation of a straight line through a point (x0, y0), is given in the 

parametric form 
x − x0a   = 

y − y0b   = t, where a2 + b2 = 1 and t is a 

parameter.  Show that |t| is the distance from the point (x0, y0) to the 

point (x, y) measured along the line. 

 

c) ABCD is a rhombus that entirely lies in the first quadrant. The equations 

of AB and AD are x - 2y + 5 = 0 and 2x - y + 1 = 0 respectively. The 

angle BAD is acute and AC = 2√2. Using parts (a) and (b) or otherwise, 

find the equations of AC, and the two remaining sides of the rhombus. 

If E is the point of intersection of the diagonals of the rhombus, find the 

length of DE and hence, find the area of the rhombus.  

2010 A/L 

 

211. Find the equation of the straight line parallel to the straight line 3y + 2x + 5 = 

0 ,and passing through the point that divides the straight line joining the points 

(2, 3) and (-1, 2) externally in the ratio 3: 2. 

2011 A/L 

 

212. Show that the equations of the two straight lines drawn through the origin 

perpendicular to each other so as to form an isosceles right angled triangle 

with the straight line 𝑙 𝑥 +  𝑚𝑦 +  𝑙 =  0 are (𝑙 −  𝑚) 𝑥 +  (𝑙 +  𝑚) 𝑦 =  0 

and (𝑙 +  𝑚) 𝑥 −  (𝑙 −  𝑚) 𝑦 =  0. 

2011 A/L 

 

213. Let 𝑙 be the straight line passing through the points (4, 0) and (0, 2) and m be 

the straight line passing through the points (2, 0) and (0, 3). Find the equations 

of the straight lines 𝑙 and m. Hence find the equation of the straight line 

through the origin and the point of intersection of 𝑙 and m.  

2012 A/L 

 

214. Find the equations of the bisectors of the angles between two non-parallel  

straight lines 𝑙1 ≡ 𝑎1𝑥 + 𝑏1𝑦 + 𝑐1 = 0 and 𝑙2 ≡ 𝑎2𝑥 + 𝑏2𝑦 + 𝑐2 = 0. 

Show that the bisector of the acute angle between two straight lines given by 2𝑥 − 11𝑦 − 10 = 0 and 10x + 5y - 2 = 0 is the bisector of the obtuse angle 

between two straight lines given by 4x - 7y - 8 = 0 and 8x + y - 4 = 0. 

2012 A/L 
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215. The image of the point (3, 1) on the straight-line x + 2y + a = 0 is the point (35 , b), where a and b are constants. Find the values of a and b.  

2013 A/L 

 

216. Let λ ∊ ℝ and λ ≠ ± 1. The area of the region enclosed by the coordinate axes 
and the straight line (1 + λ) x - 2 (1 - λ) y - 2 (1 - λ) = 0 is 4 square units. Find the values of λ. 

2014 A/L 

 

217. Show that the straight line joining the points A (10, 0) and B (0, 5) is the 

perpendicular bisector of the line segment CD joining the points C (1, 2) and D 

(3, 6) show further that the area of the quadrilateral ACBD is 25 square units. 

2015 A/L 

 

218. Let l be the straight line that passes through the origin and the point of 

intersection of the straight lines 2x + 3y - k = 0 and x - y + 1 = 0, where k (≠ 
0) is a constant. Find the equation of l  in terms of k. It is given that the two 

points (1, 1) and (3, 4) are on the same side of l. Show that k < 18. 

2016 A/L 

 

 

219. The equation of the diagonal AC of a rhombus ABCD is 3𝑥 - 𝑦 = 3 and B ≡ (3, 
1). Also, the equation of CD is 𝑥 + k𝑦 = 4, where k is a real constant. Find the 

value of k and the equation of BC.  

2016 A/L 

 

 

220. Let 𝑙1 and 𝑙2 be the straight lines given by 3x - 4y = 2 and 4x - 3y = 1 

respectively.  

a) Write down the equations of the bisectors of the angles between 𝑙1 and 𝑙2. 

b) Find the equation of the bisector of the acute angle between 𝑙1 and 𝑙2. 

2017 A/L 

 

221. Let 𝑙1 be the straight-line x + y - 5 = 0. Find the equation of the straight line 𝑙2 passing through the point P ≡ (3, 4) and perpendicular to 𝑙1. Let Q be the point 

of intersection of 𝑙1and 𝑙2  and let R be the point on 𝑙2 such that PQ : QR = 1 : 2. 

Find the coordinates of R. 

2018 A/L 



Past Papers 

Page 36 

 

222. Let 𝑙1and 𝑙2 be the straight lines given by 𝑥 + 𝑦 = 4 and 4𝑥 + 3𝑦 = 10, 

respectively. Two distinct points P and Q are on the line 𝑙1 such that the 

perpendicular distance from each of these points to the line 𝑙2 is 1 unit. Find 

the coordinates of P and Q. 

2019 A/L 

 

223. Let 𝑚 ∈ ℝ and 𝑙 be the straight line passing through the point A ≡ (1, 2) with 

gradient m. Write down the equation of 𝑙 in terms of m. It is given that the 

perpendicular distance from the point B ≡ (2, 3) to the line 𝑙 is 
1√5 units. Find 

the values of m. 

2020 A/L 
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