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Chapter 7: Coordinate Geometry

ereaT 7: et sarHd

Section 1: Detailed Concepts, Formulas & Derivations
T3 1: fawga daurony, g va e

7. Introduction & The Distance Formula / 7.1 ¥faT g gt g

[English Theory]: In Class IX, we studied how to locate the position of a point on a plane using an ordered pair (X,
y), where x is the abscissa (distance from y-axis) and y is the ordinate (distance from x-axis).

Derivation of Distance Formula:

Let P(x4, y1) and Q(x5, y5) be two points in the Cartesian plane. Draw PR and QS perpendicular to the x-axis. Draw

PT perpendicular to QS. Then PT =RS = x5, - x;and QT = QS - TS =y, - y;.

In the right-angled triangle PTQ, by Pythagoras theorem:

PQ2=PT2+ QT2 = (X3 - X)2 + (y5 - y7)2

Therefore, the Distance between P and Q is:

PQ = V[ (x3 - x7)% + (y2 - y7)21.

« Distance from Origin 0(0, 0): OP = v(x? + y?).

» Condition of Collinearity: Three points A, B, C are collinear if the sum of any two distances equals the third
distance (e.g. AB + BC = AC).

[ Rrggier]: e 9 & g ver foh fohelt Tt wR foig ot FRfd (x, y) g efRa giedt 8, STet x ot (y-31er & &) aur y @ife (x-
31eT 9 ) 81

o0 g7 o1

fagaft P(xq, yq) 3R Q(xy, yo) & g Toentor Byt PTQ # urgumiiRe vag &:

PQ? = PT2 + QT? = (X - x7)2 + (yp - y7)?I

1 QG PQ = VI (%3 - X1)% + (y2 - y9)? 11

o eaferg (0, 0) A& OP = v(x2 + y?) |
« TEfrar Y ardh: A fig A, B, C Tt 81 & af R <t gt ot it frerd) ot & IR @Y (AB + BC = AC)|

7.2 Section Formula & Mid-Point Formula / 7.2 fare= 9 qd qe-fag g

[English Theory]: Section Formula (Internal Division):
The coordinates of the point P(x, y) which divides the line segment joining the points A(xq, y4) and B(xs, y)

internally in the ratio mq : my are:

X = (M1Xo + MoXq) / (Mg + my) and y = (mqys + mayq) / (Mg + my).

« k : 1 Ratio Trick: If the ratio is unknown, let it be k : 1. Then P = ( (kxo + x7)/(k + 1), (kyo + y)/(k + 1) ).
 Mid-Point Formula: When m; = m, = 1 (1: 1 ratio), the mid-point M of AB is:

M= ((xq+x2)/2,(y1+y2)/2).

« Points of Trisection: Points dividing a line segment in the ratios 1: 2 and 2 : 1.

[6& Rgia]: fRAvmem 3= (sia: RAamse):

fagait A(xq, yq) 3R B(xy, y5) @l M arel J@rd@s @l mq : my 7 3id: faifoid & aret fig P(x, y) & fAdari:

X = (M1Xo + MoXq) / (Mg + My) dATY = (Mqyo + Moyq) / (Mg + my)I
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o k : 1 3rgure fafd: SrguTd AT 811 WR I k ¢ 1 AR gl HeAT T TA BidT 8
o Aeg-fag g 11 1 Srgura & forg FaEres & geg-faig & fAdaria:

((x1+x2)/2, (y1 +y2)/2)1

o FH-frueE fig: @@ @t 1: 2 qur 2 1 1§ difed ard 65

Ex 7.1 Q5: Square ABCD (Side = 3v2, Diag = 6) Ex 7.2 Q10: Rhombus Area = %2 x 4V2 x 6V2 = 24 sq. units
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Fig 7.1: Coordinate Plane Models: Square ABCD in Classroom (Ex 7.1 Q5) and Area of Rhombus = 24 sq. units via Diagonals
Product (Ex 7.2 Q10) — TYBA Coaching Centre

Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions

T 2: UeIYEa® & At gt Ty g IqreRon (fasga Rueg &)

Textbook Example 1: Points Forming a Triangle / 3&1gzur 1: fiigaif @ fByst &t s
[Problem - EN]: Do the points (3, 2), (-2, -3) and (2, 3) form a triangle? If so, name the type of triangle formed.
[or=1 - HIJ: ram fig (3, 2), (=2, -3) 3R (2, 3) gk Fyst a=1ra &2 afe &f, af aarsy o fove uaR a1 Bt aqar 81
Step-by-Step Solution (English):
Let P(3, 2), Q(-2, -3), and R(2, 3). By distance formula:
PQ = v[(-2 - 3)% + (-3 - 2)?] = V(25 + 25) = ¥50 » 7.07
QR =V[(2 +2)? + (3 +3)% = V(16 + 36) = V52 » 7.21
PR=V[(2-3)2+(3-2)21=v(1+1) =v2~141
Since the sum of any two of these distances is greater than the third, these points form a triangle.
Also, PQ? + PRZ = 50 + 2 = 52 = QRZ. By Converse of Pythagoras Theorem, £ZP = 90°.
Therefore, PQR is a right-angled triangle.

WuTEg & (f5h):

g7 @: PQ = v50, QR = V52, PR = v2I

foR=el &l a1 AT et ofaT & F13T 8, ord: gt g=ar 81

PQ? + PR? = 50 + 2 = 52 = QR? (UIgyNTRY vAd o fareitm) |
37d: PQR U SHhIoT 9T 81

Textbook Example 2: Showing Four Points Form a Square / 3218301 2: IR faigsi @ af &1 a9+ g &t
[Problem - EN]: Show that the points (1, 7), (4, 2), (-1, -1) and (-4, 4) are the vertices of a square.
[wr=1 - HI]: 21fsg f6 foig (1, 7), (4, 2), (-1, -1) 3R (-4, 4) Qo af o 2ff &)

Step-by-Step Solution (English):
Let A(1, 7), B(4, 2), C(-1, =1), and D(-4, 4).
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AB =v[(4 - 12+ (2-7)2] =v(9 + 25) = v34

BC = v[(~1-4)2 + (-1 - 2)2] = v(25 + 9) = v34

CD =V[(-4 +1)2 + (4 +1)2] = V(9 + 25) = v34

DA = v[(1 + 4)2 + (7 - 4)2] = V(25 + 9) = V34

Diagonals: AC = V(-1 - 1)2 + (-1-7)2] = V(4 + 64) = V68

BD = V[(-4 - 4)2 + (4 - 2)2] = V(64 + 4) = V68

Since all four sides are equal (AB = BC = CD = DA = ¥34) and both diagonals are equal (AC = BD = v68), ABCD is
a square.

Wutag & (f5dh):

YeIY: AB = BC = CD = DA = v34 (gft IRY oo Tar )|
faepuf: AC = v68 quT BD = v68 (ST faeuf owr §) |

3rd: ABCD ta aif (Square) g1

Textbook Example 6: Finding Coordinates by Section Formula / 3g1g3ur 6: fawtst 93 gri faig & Rd2nien

[Problem - ENI: Find the coordinates of the point which divides the line segment joining the points (4, -3) and (8,
5) in the ratio 3 : 1 internally.

[or21 - HI]: 39 foig & Fderie sra RifSig it figstt (4, -3) iR (8, 5) &l St aret ¥ards &t s ®u & 3 : 1 srgura &
faufaa szar 21

Step-by-Step Solution (English):
Herexq=4,y1=-3;X=8,y,=5m =3, mp=1
x=1[3(8)+14)]/(3+1)=(24+4)/4=28/4=17.
y=1[3(05)+1(-3)1/(3+1)=015-3)/4=12/4=3.
Therefore, the required point is (7, 3).

TuTaE g (Edh):
e ga @ x = [3(8) + 1(4)]/ 4 = 28/4 = 7;y = [3(5) + 1(-3)] / 4 = 12/4 = 31
ara: srefte fifg (7, 3) 21

Textbook Example 7: Finding Ratio in which Point Divides Line / 3&TgR0T 7: 3JuTd JTd hT
[Problem - EN]: In what ratio does the point (-4, 6) divide the line segment joining the points A(-6, 10) and B(3, -
8)?
[w%1 - HI]: faig (-4, 6) faigaii A(-6, 10) iR B(3, -8) &l Witz aret ¥@rEs &l fohe srguma | fawifSia &wwan g7
Step-by-Step Solution (English):
Let point P(-4, 6) divide AB internally in the ratio k : 1.
By section formula: -4 = [k(3) +1(-6)]1 / (k +1) = -4(k+1) =3k -6=> -4k -4=3k-6=>7k=2=> k=2/7.
Therefore, the point P divides AB in the ratio 2: 7.

oTaE g (Edh):
AT Uk : 181dd: -4 =(3k-6)/ (k+1) > -4k -4=3k-6>7k=2=k=2/7I
3q: i U 2: 7 81
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Section 3: Exercise 7.1 Complete Step-by-Step Solutions
Eg 3: UAEet 7.1 % HYUf TRUEG e

Exercise 7.1 — Complete Solutions (Q1 to Q10) / usiraeft 7.1 — €@quf g
[EN] Detailed solutions for all 10 questions of Exercise 7.1 using the distance formula.

[HI] <& 9= gRT 9smaet 7.1 & usi 19 10 de & |Yuf g
« Q1 (i) d = V[(4-2)2+(1-3)?] = V(4+4) = 2¥2 « (ii) d = V[(-1+5)?+(3-7)?] = V(16+16) = 472 « (jii) d =
V[(-a-a)%+(-b-b)?] = v(4a?+4b?) = 2V (a? + b2).
« Q2: Distance between (0, 0) and (36, 15) = V(362 + 152) = V(1296 + 225) = v1521 = 39; 39 km.
« Q3:A(1,5), B(2, 3), C(-2, -11): AB = V5, BC = v212, AC = v265. AB + BC # AC = Not collinear (&% =g &).

« Q4:A(5 -2),B(6, 4), C(7,-2): AB = v(1 + 36) = v37: BC = (1 + 36) = v37; AC = 2. Since AB = BC, Yes,
vertices of an isosceles triangle (Fafgarg ).

» Q5 (Classroom Square ABCD — Fig 7.1 Left): A(3, 4), B(6, 7), C(9, 4), D(6, 1). AB = BC = CD = DA = 3v2;
diagonals AC = BD = 6 = ABCD is a square, so Champa is correct (=itur 9l 8).

« Q6: (i) A(-1, -2), B(1, 0), C(-1, 2), D(-3, 0): All sides = 2v2, diagonals = 4 = Square ().
(i) A(-3, 5), B(3, 1), C(0, 3), D(-1, -4): AC = v13, BC = v13, AB = 2v13 = Collinear, No quadrilateral formed.
(i) A(4, 5), B(7, 6), C(4, 3), D(1, 2): Opposite sides equal (v10, v18), diagonals unequal = Parallelogram (9HiaR

age).

« Q7: Point on x-axis P(x, 0) equidistant from (2, =5) and (=2, 9): (x = 2)2 + 25 = (x + 2)2 + 81 = -8x = 56 = (-7,
0).

« Q8: Distance between P(2, -3) and Q(10, y) is 10: 82 + (y + 3)2=100 = (y + 3)2 =36 = y = -9, 3.
« Q9: Q(0, 1) equidistant from P(5, -3) and R(x, 6): 25 + 16 = x2 + 25 = x = *4; QR = v41; PR = V82 or 9v2.
« Q10: (x, y) equidistant from (3, 6) and (=3, 4): (x = 3)2 + (y - 6)2 = (x +3)2+ (y - 4)2 > 3x+y-5=0.

Final Answer / 3=R: All 10 questions of Ex 7.1 solved and verified.

Section 4: Exercise 7.2 Complete Step-by-Step Solutions
T3 4: AEAT 7.2 & HYUf WUEG g

Exercise 7.2 — Complete Solutions (Q1to Q10) / usiaett 7.2 — &ygof g1
[EN] Detailed solutions for all 10 questions of Exercise 7.2 using section and midpoint formulas.
[HI] farvrsT ga Aea-fog g3 g usmas! 7.2 & usr 19 10 & |@quf &
e Q1: Divides (-1,7) and (4, -3) in2:3 = x = [2(4)+3(-1)1/5 =1,y = [2(-3)+3(7)]/5 = 3 = (1, 3).
e Q2: Trisection of (4, -1) and (-2, -3): Ratio 1:2 = (2, -5/3); Ratio 2:1 = (0, -7/3).

« Q3: Niharika G(2, 25), Preet R(8, 20): Distance = v[(8-2)2+(20-25)2] = ¥61m; Rashmi's blue flag at midpoint
= (5,22.5),i.e., 5thline at 22.5 m.

e Q4: Ratio in which (-1, 6) divides (-3, 10) and (6, =8): (6k = 3)/(k +1) =-1=>7k =2 => 2:7.
« Q5: Ratio in which x-axis divides A(1, -5) and B(-4, 5): (5k = 5)/(k + 1) = 0 = k = 1= 1:1; Point = (-3/2, 0).

« Q6: Parallelogram vertices (1, 2), (4, y), (x, 6), (3, 5): Midpoint of diagonals coincide = (1 + x)/2 =7/2 = x=6;
8/2=(y+5)2=>y=3.

o Q7: Diameter AB with centre (2, -3) and B(1, 4): (x + 1)/2=2=>x=3; (y + 4)/2 =-3 = y = =10 = A(3, -10).
e Q8: AP = (3/7)ABon A(-2, -2) and B(2, -4) = AP :PB = 3: 4 = P(-2/7,-20/7).
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* Q9: 4 equal parts of A(-2, 2) and B(2, 8): Midpoint P, = (0, 5); Midpoint of AP, = (=1, 7/2); Midpoint of P,B =
(1,13/2).

e Q10 (Area of Rhombus — Fig 7.1 Right): Vertices (3, 0), (4, 5), (-1, 4), (-2, -1).
Diagonal AC = v(16 + 16) = 4v2; Diagonal BD = V(36 + 36) = 6v2.
Area =V x dq x dy = Y2 X 4V2 x 6v2 = 24 sq. units (24 T AIF).

Final Answer / 3<R: All 10 questions of Ex 7.2 solved and verified.

Section 5: Chapter Summary & Key Formulas
Te 5: LA™ AR TS W& A

Formula Algebraic Expression &€ frazor

Distance Formula d = V[(Xp=X1)2 + (Yo-y1)?] &t feigatt o after el gt
Section Formula ( (MqXo+MoXq)/(M1+msy), (Mqyo+mMyyq)/(Mq+my) ) mq:my & 3id: faem
Mid-Point Formula ((X1+X9)/12, (y1+Y9)/2) FEREE & Ae-foig & Fderia
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