J-K.SHAH CLASSES

C. P. T. - GEOMETRY

[CHAPTER NO. 4

CO-ORDINATE GEOMETRY
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1. Distance formula and its applications

1.1 Distance between two points A and B where, A (x,, y,) and B (x,, y,)

AB = /(x,-x,)2 +(y,-y,)? Units
1.2 Distance of a point P(x, y) from the origin (0,0) is ,/(x2 +y2) Units

1.3 Distance of a point P(x, y) from the X-axis is ‘y’ & from the Y-axis is ‘x’

AY
............... X P(x, y)
|y
X' » X-axis
0]
0.0y

Application of distance formula to find out the nature of polygons:

2. Where there vertices A, B and C are given, A(x,,y,), B(x,, y,) and, (x,, y,) then
(a) IfAB = BC = CA, then the triangle is a Scalene triangle
(b) IfAB =BC = CA, then the triangle is Eqilateral triangle

(c) Ifanytwo sides are equal, then it is an Isosceles triangle and the unequal side
is the base.
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(d) If the sum of the squares of any two sides is equal to the square of the third
side, then it is a Right angled triangle.

(e) Ifthe sum of the squares of the equal sides of a triangle is equal to the square
of the third side, then it is Right angled Isosceles triangle.

(F) When all sides are equal & the diagonals are also equal - [Square ]

(g) Opposite sides are equal and diagonals are also equal - [Rectangle]

(h) Opposite sides are equal but diagonals are not equal - [Parallelogram]

(i) All sides are equal but diagonals are not equal.[Rhombus]

Note :

(1) In case of a parallelogram the diagonals bisect each other.

(2) In case of a rhombus the diagonals bisects each other.

(3) In all quadrilaterals (rhombus, parallelogram, square & rectangle diagonals bi-
sect each other.

3. Tofind out the co-ordinate of the mid-point between A(x,, y,) and B(x,, y,)
(Xl X, Y +Y2j
2 72
4. Centroid : Is the point of intersection of three medians where median is the side bi-

sector from the vertex to the opposite side.
Alx,,y,)

B(Xzi yz) D C(X3v y3)

Here AD, BE, CF are the medians and G is the centroid whose co-ordinates are given by :

Xi+Xy+Xg Yi+YrtY3

3 ’ 3
Note : Centroid divides the median in the ratio 2 : 1
5. To find the Area of Polygons : A(X,, Y,)

B(x,, v.) C(Xy ¥s)
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AABC =1/2 {x.(y,-¥,) + x,(y, - ¥,) + X,(y, - ¥,)} sq. units
6. Condition for collinearity: If three points are collinear then the area of the triangle
with the given vertices will be zero (0).

7. Area of Quadrilateral A(x, Y,) D(x,,y,)

B(x, ¥,) C(x5 Ys)
Area =1/2 {(x,y,- x,y,) + X,y - X,¥,) + (X,;y, - X,¥,) + ( X,Yy, - X,Y,)} sqQ. units

8.Section Formula:

If a point P(x, y) divides a line segment AB with co-ordinates A(x,, y,) & B{x,, y,) internally in
ratio of m:n, then the co-ordinates of point P will be given by :

mx, +nx, my, +ny,
m+n °’ m+n

J Internal division

If the division is external, then the co-ordinates of point P will be given by :

mx, —nx,; my, —1ny, . .
, External division
m-—-n m-—-n

9. CONCEPT OF SLOPE OF A STRAIGHT LINE

The slope or gradient of a straight line is the ratio of change in y co-ordinate to change in
x co-ordinate & is denoted by :

Yo~ _Changeiny . o0 _m
X, —X, Changeinx

Note : Slope of a line can be + ve, - ve, 0 or ©

: 54 :



]J.K.SHAH CLASSES C. P. T. - GEOMETRY
STRAIGHT LINES

Different forms of Straight Line

Case 1: Equation of any line parallel to x-axis is of the formy =c

Note : When ¢ =0, th3e equation of x-axisisy =0
A

Case 2 : Equation of a line parallel to y-axis of the form x =d
Note : When d =0, equation of y-axisis x =0

y 4

A
A 4

Case 3: Slope intercept form :

The equation of the line having a slope ‘m’ & which cuts an intercept of ‘c’
units from the positive direction of Y-axis is givenby y=mx+c

Note: When C= 0, y = mx will represents a line passing through the origin (0, 0)

Here c is the y-intercept

[
»

Case 4 : Intercept Form :

If a straight line cuts of two intercepts of ‘a’ units & ‘b’ units from x-axis and
y-axis respectively, then the equation of the straight line will be given by
x/la + y/lb =1
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Note :

1. When intercepts are equal in magnitude and are of same sign i.e. a=b, insuch a
case equation of the line will be

x/a + ya=1 OR x +y =a

2. When intercepts are equal in magnitude but opposite in sign i.e. b = -a, in such a
case the equation willbe x/a - y/a = 1

OR
¥ X -y=a v
A Fig -1 A Flg -2
(o,b)
A(2,0)
—P X
A , X ) >
O (a,o)\
— 1B (0,-b)

A pBC = 12| ab| sq units

Point- Slope form

Case -5: The equation of a line having a slope ‘m’ and which passes through a given
point (x,, y,) will be given by (y-y,) = m(x -x,)

Point-point form
Case 6 : If a straight line passes through two given points A(x,, y,) and B(x,, y,), then
the equation of such line will be given by B(x1 y1) put B(x2, y2).

Case 7: General equation of the straight line: It is the first degree equation in x & .
First degree means the power of the variable is one. Any equation of a straight line
can be expressed in the general form ax + by + ¢ = 0, then slope of which is given by
m = -a/b

Case 8 : To find the point of intersection of the two lines, solve the two equations
simultaneously.
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Case 9 : Condition of concurrence of three straight lines
Three straight lines are said to be concurrent when the point of intersection
of any two lines will satisfy the third line.

Case 10 : Parallel lines
Two lines are parallel when their slopes are equal

101 ax+by +c,=0 and a,x +b,y+c,=0 Now the given straight lines will be parallel
if -a,/b, =-a,lb,

10.2 To find the equation of a line passing through a point (x,,y,) and is parallel to the line
ax + by + ¢ =0 will be ax +by + k= 0. On putting (x,, y,) in the new equation.
Evaluate ‘k’ and with the value of ‘k’ form the required equation.

Case 11 : Perpendicular lines
Straight lines are perpendicular to each other if the product of their slopes is
(-1)i.e. m, xm, =-1

11.1. The equation of a line to perpendicular to the given line ax + by + ¢ = 0 and passing
through the point P(x,, y,)will be of the form, bx -ay +k =0
On putting (x,, y,) in the new equation. Evaluate ‘k’ and with the value of ‘k’ form the
required equation.

Case12 : To find the perpendicular distance from a point P(x, y,) from the straight line
ax+by+c =0

ax,+by,+c

Va2 +b?

12.1 When we have to find the perpendicular distance from the origin, we replace P(x
y,) by (0, 0). The formula for finding out the perpendicular distance becomes.

17

Cc

Va2 +b2
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Q.1. Find the perpendicular distance of the following cases:
(i) 4x+3y+5 = 0 from the point (1, 2)
(a) 3 (b) 5 (c) 2 (d)  none

(ii) 4x+3y+5 =0 from the point (-3, 1)
(a) -4/5 (b)  4/5 (c) 5/7 (d)y 3/5

Case13 : To find whether points (x,,y,) & (x,, y,) will be on the same or opposite side of
a given straight lineax + by+ ¢ =0

Put the value of (x,, y,) and (x,, y,) in the given equation and observe the value, If the result
is of the same sign (either both positive or both negative), it implies that the points are
lying on the same side of the line, if the result are of opposite signs it will imply that the
points will lie on the opposite sides of the given line.

Case 14: Tofind the distance between two parallel lines ax, + by, +c. =0and ax +by +c,=0

The distance
Ci~Cy
vaZ+b?

Special Case:

‘d!=

C;+Cy

d'= Jarin? When the two lines will be on the opposite side of the origin.

c,—¢C
—’—;2+b22 When the two lines will be on the same side of the origin.
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Q.1.

Q. 2.

Q. 3.

Q. 6.

Q. 8.

Q.9.

Q.10

Q. 11.

NUMERICAL PROBLEMS

Find the distance of the points A(2, -3) and B(7,4)
(@) J74 units  (b) J60 units  (c) J75 units  (d) J47 units

The square of the distance between the points A (2,5) and B(-3, 7) is given by
(a) 27 (b) 31 (c) 29 (d) 32

LetA (6, -1), B (1, 3) and C (x, 8) be three points such that AB = BC. Then the value of x is
(@) -3 (b) 5
(c) Both of (a) and (b) above (d)  None of the above

. Points (6, 8), (3, 7), (-2, -2) and (1, -1) are joined to form a quadrilateral. What will

be its structure?
(@) Rhombus (b) Parallelogram (c) Square (d) Rectangle

Points (4, -1), (6, 0), (7, 2) and (5, 1) are joined to form a quadrilateral. What will be its
structure?

(@) Rhombus (b) Parallelogram (c) Square (d) Rectangle

The triangle whose vertices are (0, 0), (2, 0) and (0, 3) is
(a)  Acute angled (b)  Isoceles (c) Equilateral (d) RightAngled

The extrimities of the diagonal of a parallelogram are the points (3,-4), and (-6, 5). If
the third vertex is the point (-2, 1), then the co-ordinates of the fourth vertices are

(@) (1,0) (b)  (-1,0) () (0,1) (d) (0,-1)

Find out the mid-point between the point A(3, -1) and B(7, 5) ?
@ 62 (b) (5.4) ) (7.3) d (259

Find out the mid-point between the point A (2, 3) and B (5, 2)
(@  (7/2,5/2) (b)  (9/2,712) (c) (5/2, 3/12) (d)  (7/2,912)

Find the centroid of the three points A (5, 7), B (1, -3), C (-5, 1)
(@) (1/3,5/3) (b) (7/3, 5/13) (c) (5/3, 2/3) (d)  None of the above

Find the centroid of the three points A(3, 6), B(-5, 2), C (7, -6)
(@) (1/3,5/3) (b)  (5/3,7/3) (c) (5/3, 2/3) (d)  None of the above
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Q.12. If the vertices of a triangle have the co-ordinates (0, 0), (3, 0) and (0, 5). Find the area

(@) 7.5squnit(b) 5.7 squnit(c) 6.5squnit(d) None of the above

Q. 13. Find the area of the triangle whose vertices are (4, 4), (3, - 2) and (-3, 16).
(a) 27 (b) 36 (c) 49 (d) 26

Q.14 If the points (1,1), (a,0) and (0, b) are collinear then what is the value of a + b?
(@ O (b) 1 (c) ab (d) None of the above

Q. 15. If (K, 2K), (2K, 3K) and (3, 1) are collinear, then K =
(@) Oor-2 (b) 1or2 (c) 2o0r-2 (d) Oor2

Q. 16. The coordinates of the angular points of a quadrilateral, taken in order, are (1, 1),
(3, 4), (5, -2) and (4, -7). Find its area in sq. units.
(@) 41 (b) 21 (c) 20.5 (d) 215

Q. 17. Find the coordinates of point which divides the lines segmentnjoining(-1,3)
and(4,7) i) internally ii) externally in the ratio 3:4.

6 9
(a) (g,—%)and(—16,33)respectively (b) 7,—7j&(2,4)

(c) (-g,%} & (1,3) (d)None

Q. 18.The point which divides the point of A (2, 3) & B (3, 7) internally in the ratio 2 : 3.
(@) (12/5,23/5) (b) (23/5, 22/5) (c) (5,6) (d) None of the above

Q. 19. The point which divides the join of (1, 2) and (3, 4) externally in the ratio 1 : 1
a) Liesin the lllrd quadrant c) Liesinthe Istquadrant
b) Lies in the lInd quadrant d) Cannot be found

Q. 20. Find the slope fromA (2, 3) & B (7, 5)
(a) 2/5 (b) 5/3 (c) 1/2 (d) None of the above

Q. 21. Find the slope from A (4, 6) & B (2,12)
(a) -3 (b) 3 (c) -5 (d) None of the above
(a) 3 (b) -3 (c) 1 (d 0
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Q. 22.Find the equation of the line parallel to x-axis which is at the distance of 10 units from
X-axis
(@) y=10 (b) x=0 (c) y=0 (d)  None of the above

Q. 23.Find the equation of the line parallel to y-axis which is at the distance of 5 units from y-axis
(@) y=10 (b) x=5 (c) y=5 (d)  None of the above

Q. 24. Find the equation of the line whose slope is 1 and intercept is 3
(@) y=x+3 (b) y=x+5 (c) y=x+6 (d)  None of the above

Q. 25. Find the equation of the line whose slope is 1/2 and intercept is 2/3
(@) y=x/2+2/3 (b) y=x/3+2/5 (c) y=x+6 (d) None of the above

Q. 26. Find the equation of the line whose slope is 2 and intercept is 0
(@) y=2x (b) y=3x+5 (c) y=x+6 (d)  None of the above

Q. 27. Find the equation of the straight line which makes intercepts (-6, 4) on the axes of
co-ordinates
x/-6 + yl4 =1
(@) x+y=-4 (b)) 2x-3y =12 (c) 2x -3y =0 (d 2x-3y +12 =0

Q. 28. Find the equation of a line passing through (-4,1) and making equal intercepts on
the co-ordinate axis
(@ x+2y+3=0 (b) x+y-7=0 (¢) x+2y+12=0 (d) x+y+3=0

Q. 29.Find the area of the region bounded by the line 3x + 4y = 7 with origin and the
co-ordinate axes
(a) 49/24 (b)  24/39 (c) 2 (d)  None of the above

Q. 30.Find the equation of the straight line that passes through the point (-5, -7) and

has slope -0.5
(@) x/-19 + y/-19/2 =1 (b)  x/M19 - y/19/2 = 1
(c) -x/19 - y/-19/2 =1 (d) None of the above

Q. 31. Find the equation of the straight line passing through the points (1,2) and (0,5)
(@) 3x +y=-5 (b) x+3y-5=0
(c) 3x +y-5=0 (d)  None of the above
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Q. 32. Find the equation of the straight line joining the points (1,1) and (-4,3)

2 7
@ y==x-- (b) _2. .7
3705 y=3X7 5%
2 7
(€ y=-Tx-- (d) _2..7
Q. 33.Find the point of intersection of the straight lines 3x + 4y -11= 0 and
x-5y + 9 =0

(@) (2,1) (b) (1,1) () (1,2) (d) (-1.-2)

Q. 34.Find the point of intersection of the straight lines 4x + 5y -11 = 0 and
x-5 +9 =0
@ (2,1 () (1,1 (c) (1,2 (d)  None of these

Q. 35.Prove that 3x+y = 14
x -2y =0
5x -8y = 4 are concurrent

Q. 36. Find the value of k so that the lines 2x - 3y + k=0, 3x -4y -13 =0 and
8x - 11y -33 =0 are concurrent
(@ 7 (b)y -7 () 5 (d) -5

Q. 37. Find the equation of a line which is parallel to 2x + 3y + 7 =0 and is passing through
a point (1, 2)
(@) 2x+3y-8=0 (b) 3x+4y+7=0
(c) -2x+3y-5 =0 (d)  None of the these

Q. 38. Find the equation of a line which is parallel to 3x -4y + 15=0 and is passing through
a point (3,1)
(@) 2x+3y-8=0 (b) 3x+4y+7=0
(c) 3x-4y-5 =0 (d)  None of the these

Q. 39. Find the equation of the line passing through a point (1, 2) and which perpendicular
to the line 2x-3y + 7= 0
(@) 3x+2y-7=0 (b) 3x-4y+7=0
(c) 5x -2y -5 =0 (d) None of these
Q. 40. Find the equation of the straight line which passes through the point (-1, 3) and
perpendicular to the straightline4x + 3y + 1 =0
(@) 3x -4y = -15 (b) 3x -4y =15
(c) 3x -4y =-51 (d)  None of these
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Q. 41.

Q. 42.

Q. 43.

Q. 44.

Q. 45.

Q. 46.

Q. 47.

Q. 48.

Q. 49.

Q. 50.

The equation of the straight line passing through the point (2,-4) and perpendicular
to theline 8x-4y + 7 =0

(a) x+2y+6=0 (b) x-2y+6 =0

(c) 2x+y +6 =0 (d 2x-y +6 =0

The coordinates of the foot of the perpendicular from the point (2, 4) on the line
x+y=1are:
(a) (%%j (b) (—%%) (c) (%%) (d)  None of the above
Find the perpendicular distance of the following cases:
(i) 4x+3y+5 = 0 from the point (1, 2)

(@) 3 (b) 5 (c) 2 (d)  none

(i) 4x+3y+5 = 0 from the point (-3, 1)
(a) -4/5 (b) 4/5 (c) 5/7 (d)y 3/5

Find the position of the points (3, 2) & (3, -1) with respect to the line x-2y + 2 =0
Find the position of the points (0, 0) & (2, 3) with repect to the line 7x-24y + 8 =0

MISCELLANEOUS PROBLEMS

The sides of a triangle lie on the lines y=Xx, y =2x andy =3x + 4. Find the co-ordinate
of of its centroid.
(@) (-2,-10/3) (b) (-2,10/3) (c) (2,-10/3) (d)  None

The equation of the perpendicular bisector of the line segment joining the points
(1,4) and (3, 6)

(@) x-y-7=0 (b) Xx+y-7=0

(c) x+y+ 7=0 (d)  none

If the linesax+12y +1=0,bx + 13y +1=0and cx + 14y +1 =0 are con-current, then
a,b,carein:
(@ AP (b) GP (c) HP (d) None of the above

The area of the quadrilateral whose vertices are (-3, 2), (7, -6), (-5, -4) and (5, 4) is
(a) 80 sq. units (b) 70 sq. units  (c) 90 sq. units  (d) 16 sq. units

The ratio which the line y -x + 2 = 0 divides the line joining (3, -1) and (8,9) is
ay 2:3 b) 3:2 C) -2:3 d) -3:2
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