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Introduction: Why do we need coordinates?
Think about how you tell a friend where your ceat ic in & cinema hall. You do

not cay ‘comewhere in the middle. You coay Row F, Seat 12 . Two numbers, ana
the ceat ic found. This idea of fixing a position with two numbers ic exactly
what we ctudy in this chapter. It ic called a coordinate cystem .

A cystem of coordinates ic a framework, like the grid lines on a map or a
graph paper, that lete ye describe the exact position of any point uging
numbere. Today it ic uced everywhere: Google Maps, the GPS in your phone,
the ccreen of & video game; & chece board (¢4, h7) and even in the way a chip
finds its way in the cea.

Teacher'e Note: This idea ¢ very old in India. The ctreets of the
Cindhu-Sarasvati cities were laid in exact North-South and Eact-Weet
lines, about 10 metrec apart, <o one could find & chop by counting units in
two directions. Baudhayana uced Eact-Wect and North-South lines in
geometry, Aryabhata mapped the cky with coordinates, and Brahmagupta
gave uc zero and negative numbers. Withovt negative numbers, the
four-quadrant plane that we ctudy today would be imposcible. { ater
Fermat and Deccartes (1637) joined alzebra and geometry ucing the came
idea. That ic why it ic also called the Cartesian plane.

1.2 Settling In: Reiaan'e Room

The ctory: Reiaan has moved to a new city and cannot cee, <o hic cister

Shalini makes o floor map of his room on a rectangular grid. Che fixes pins at
the corners of the furniture and joins them with wool, ¢o Reiaan can feel the

room with his fingers. The ccale ic 1 em : 1 foot, which means every 1 em on

the cketeh ic 1 foot in the real room.
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MNotice that the map chowe on/y the floor. Thic ic why the 'bafff/bh of windows
cannst be marked: a window ic on a wall, and a floor plan has only length

and breadth, no height. Remember this, it telle uc the plane has only two

dimengiong.

1.3 The 2-D Cartesian Coordinate Syctem

Till now you uced the number line . It ic one-dimencional: one line, one number

tellc the place. But a point on a floor can move left-right and alco
Forward-back. So we need two number lines at right anglec .

The horizontal line i¢ the x-axis . The vertical [ine ic the y-axis .
The point where they crosc ic the origin 0. Its coordinates are (0 0).
From 0, distances are marked in equal units on both axes.

Right of O and up from O are positive . Left of 0 and down from O are

negafive .

Coordinates of a point are wriften ac (x, y) . Here x i¢ the perpendicular
distance of the point from the y-axis (measvred along the x-axis), and y ic
the perpendicular distance from the x-axis (measvred along the y-axis). Many
Students get confuced here, <o read it twice: x telle how far cideways , y telle

how far up or down .

Teacher'c Note: Memory trick: First walk along the corridor (x), then
climb the ctaire Cv) A/wayc cideways first, u,b/ down. cecond. That ic why
(3, 5) and (5, 3) are different placec.

Points on the axes
A point on the x-axis losks like (% 0) . Its y-coordinate ic 0, becavce it i¢
zero distance from the x-axis. Example: B = (4.5, 0) i¢ 4.5 units to the

F/y/lf 0[[ 0
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o A point on the y-axis looks like (o, y) . Its x-coordinate ic 0. Example: [ =
(0, 4) ic 4 unite above 0; G = (0, -4.5) ic 4.5 units below 0.
o €= (-2.9 0) i¢c on the x-axis, 2.9 units to the left of O.

Think! What i¢c the x-coordinate of any point on the y—ax:‘r? And what i¢
the y-coordinate of any point on the x-axi¢? Ancwer: both are O.

(x-coordinate on y-axic = 0; y-coordinate on x-axis = 0. )

Uhile wr:’?‘:‘ng, we Can a(ro,b the ‘=’§'/9h-‘ P = [X, y] e written Q/'m,b/y ag P(x, }’) .
This ic ecpecially handy while marking pointe on a graph.

Quadrants: the four parts of the plane
The two axes divide the plane (called the Cartesian plane , coordinate plane

or xy-plane ) into four parte called quadrants . They are numbered
anticlockwise (opposite to the clock hands), ctarting from the top right.

Quadrant Pocition Signofx | Signofy | Form
I Top right + + G +)

7 Top left - + - +)
IIr Bottom left - £ - -)
v Bottom right + - (+, -)
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Quadrants of the coordinate plane

(ook at the picture. Point S ( 3, =5) ic in Quadrant IV 90 3 units right, then
5 anite dowe. Point Q(-5, 3) ic in Quadrant IIT: 90 5 unite left, then 3 unite
up. Pointe P(4, 3) and R(-3 -4) are examples for Quadrant I and Quadrant
IIr

Carefull A point on an axic does not belong to any quadrant. For example
(3, 0) and (0, -2) lie on the axes, rot inside a quadrant.

How to plot a point, ctep by step

Example: Plot the point M & 9, 2)

Step 1: Start at the origin 0(o, 0).

Step 2: ook at x = —4. Tt ic negative, co move 9 units to the left along the

X-2XIS.

Step 3: Now look at y = 2. Tt ic positive, <o From there move 2 units up
,bara//e/ to the _y-axf!'.

Step 4: Mark the point and write M(=4, 2). It lies in Quadrant IT becavce
("‘1 +)'
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Think and Reflect (with answers)
Doeg 06/, x) ever coincide with P(x y)? Only when x = y. For example (3,
3) ic the came ac (3, 3). If x # y thea (x y) # (4, x). Example: (2, 5) ic a
different point From [5, 2).
So the claim x y} = 6/, x) if and only if x = y'ic true .

Exercice Set 1.1: Reiaan'’c room [Fig. 1.3)
From the figure: the room has corners 0(0, 0), A(12, 0), B(12, 10), C (o,
10). The door Dﬂ@, e on the bottom wall D,, ieat x = §and R, = (11.5, 0).

(i) How Far ic the door from the left wall (y-axic) and from the x-axic?
Ans. D, ic at x = 8, co the door ctarte 8 feet from the left wall (y-oxis). D,
lies on the x-axis, ¢o ite dictance from the x-axis ic O (the door ic in the

wall along the x-axis).

(i) Coordinates of 07 7
An:’. 07 = [& 0) c

(i) Ry = (11.5, 0). How wide i¢ the door? Comfortable? Uheelchair?

Ans. Width = 11.5 — & = 3.5 feet . A normal room door i¢ about 3 feet wide,
¢o thic ic comfortable, and it ic wide enovgh for a percon in a wheelchair
[w/u'cA usually needs about 2.5 to 3 feet).

(iv) 8, (0, 1.5) and B,(0, 4): i¢ the bathroom door narrower or wider?
Ans. Width = 4 - 1.5 = 2.5 feet - It ic narrower than the room door (3.5

feet).

Exercice Set 1.2: leing Fig. 1.5
On graph paper (1 em = 1 unit) mark the axes from (-2, 0) to (13, 0) and
from (0, =15) to (0, 12). The bathroom ic at the left of the y-axis; the

dining room i¢ below the x-axis.
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Q.1 A table has three feet at (8, 9), (11, 9) and (11, 2). Find the fourth
foot, cize, and i¢ it a good cpot?

Ans. The four feet form a rectangle, co the fourth foot has x = 8 and y = 7:
(s 7).
Sides: 11 - 8 = 3 feet along x, and 7 — 7 = 2 feet along y. So the table
ic 3 ft long and 2 ft wide . Height cannot be known from a flat 2-1)
map.
It ic & good ¢cpot: the bed ends at x = 7 and the table ctarts at x = 8, o
they do not touch; there ic a 1 foot gap and it ic inside the room (x up to
12, y up to 10).

Q.2 The bathroom door has hinge at B,(0, 1.5) and opens into the bedroom.
Will it hit the wardrobe? What if the door j¢ made wider?
Ans. The door ic 2.5 [t wide, co its free end cweeps a circle of radive 2.5 ft
arovnd B,. The wardrobe’e nearest point i¢ (3, 1.5), at dictance 3 -0 =
3. Since 2.5 < 3, the door does not hit the wardrobe.
IF the door i¢ made wider than 3 ft, it will touch the wardrobe. $o keep
it 3 ft or less, or chift the wardrobe.

Q.3 (i) Cornerc of the bathroom 0, F, P, P?
Ans. 0(0, 0), F(0, 9), R(-6, 9), P(=6, 0). It ic a rectangle 6 £ by 9 A

Q.3 (it) Shape and coruers of the chowering area SHWR?
Ans. S(=6, 6), H(-3, 6), W(-2, 7), R(-6, 9). The cidec SH (length 3) and
RW (length 4) are both horizontal, so they are parallel: the chape ic a

Lrapezium -

Q.3 (iii) Spaces for a 3 ft x 2 t washbasin and a 2 ft x 3 [t toilet?
Ans. Answers can differ. One choice: washbasin (-6, 0), (-3, 0), (-3, 2),
(-6, 2) and toilet (=6, 3), (-4, 3), (=49, &), (-6, 6)- They do not overlap
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(washbagin has y < 2, toilet has y > 3).

Q-4 (i) Diving room: length 18 f from P to A, width 15 ft. Sketch and mark
corners.
Ans. Pic (=6, 0) and A ic (12, 0): PA = 12 = (-6) = 18 ft. The room extends
15 downward, co the corners are P(-6, 0), A(12, 0), (12, -15), (-6,
=15}~

Q.4 (i) A5 ft x 3 & table exactly in the centre. Feet coordinates?

Ans. Centre of the room = ((-6 + 12)/2, (0 - 15)/2) = (3, -2.5) - Half of 5
i¢ 2.5 and half of 3i¢ 1.5. So the feet are at x = 3+ 2.5 and y = 2.5 +
1.5: (0.5, =9), (5.5, -9), (5.5, -6), (0.5, -6).

1.4 Dictance betfween fwo points
IF two pointe are on the came horizontal line, the distance ic just the

difference of the x-coordinates (ignore the cign). IF they are on the came
vertical (ine, it ic the difference of the y-coordinates. For example, the
distance between (2, 5) and (9, 5) ic [9- 2] = 7. But what if the cegment is
clanted ? Then we uce the Baudhayana-Pythagoras theorem of Grade §: in a
right triangle, (hypotenuvse) 2= (cide 1)% + (cide 2)?

V'

1y

A 4)
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Finding the distance AD

Example: Find the distance between A(3,4) and D(?_1)

Step 1: Draw a horizontal line from A and a vertical line from D. They meet
at C(3, 1) [riangle ACD has a right angle at C.

Step 2: Horizontal cide CD = 7 - 3 = 4 (difference of x-coordinates).

Step 3: Vertical cide AC = 4 - 1 = 3 (difference of y-coordinates).

Step 4: AD?= 4%+ 3%= 16 + 7 = 25, co AD = 5 units .

In the came way, for M(3, 6): DM = V(2% + 52) =\ 29 units and MA =
V(6% + 22) =\ 40 unit.

The distance formula
| d =V /[l -x)*+ (o -y |

The distance between (xy, y,) and (2 y5) ic the formula above. Tt ic nothing
new: it ic Pythagoras applied to the cideways chift (x, - x;) and the up/down
chift (v, - yq)- It does not matter whether these chifte are positive or

negative, becavse they are cquared and a Square ic never negative.

Step 1: Write the two pointe clearly, (x7, y,) and (. Y2 ).

Step 2: Find xy — x4 and y, = ;. Take care with negative numbers.
Step 3: gquare both and add.

Step 4: Take the cquare root.

Example: Dictance between P(- 3, -2) and Q(2, 10)
Step 1:x, —xy, =2 - (-3) =2+ 3= 5.

Step 2: y, -y, = 10 - (-2) = 12.

Step 3:d*= 5%+ 12%= 25 + 144 = 161.

Step 4: d =\ 169 = 13 units .
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Careful! Common mistakes: (1) writing x, — xq a¢ 2 — 3 when x; ic
negative; remember minus of a negative ¢ plus. (2) forgetting the cquare
root at the end. (3) adding the differences instead of ¢quaring them first

Reflection keeps distances the same

IF we reflect triangle ADM in the y-axis, each point (x, y) goes to (—x, y). So
A3 4) — A(-3 4), D(2 1) - D=2 1), M(%, 6) - M(-9, &). Now AC’
=¢-1=3and (D' =-3-(-2)=9<coAD =5, the came ac AD. Also DM’
=V 29 and MA’ =V 40. What changes: the cign of the x-coordinates
[,bo:’ffion, left and right cwa,b). What ctaye the came: all the lengths, co the
chape and cize of the triangle. TF we reflect in the x-axis, each (x v) goes to

(x, =y) and again all lengthe ctay the came.

End-of-Chapter Exercises (with answers)
Q.1 x- and y-coordinates of the point where the two axes meet?
Ans. Tt ic the origin: x = 0 and y=0, that ic (0, a).

Q-2 W has x-cosrdinate —5. H fies on the line through W parallel to the
y-axis. Coordinates of H? Which 7uadmnt§?
Ans. A line parallel to the y-axis ic vertical, co every point on it has the came
x. Hence H = (—5, y} . Ify > 0, Hi¢c in Quadrant II; iFy< 0, in
Quadrant IIL $o H lies in Quadrant IT or TIL (and ify = 0 it i¢ on the

X-axi$ }

Q3 R(3 0) Ao, -2), M(-5, -2), P(-5, 2), Joined in order. (i) two
perpendicular cides (i) a cide parallel to an axic (ii7) two mirror image
points

Ans. (i) AM i¢ horizontal ly = =2 for both) and MP ic vertical (x = -5 for

both), co AM 1. MP.
(ii) AM i parallel to the x-axis (alco MP ic parallel to the y-axis).
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(i) M(=5, -2) and P(-5, 2) have the came x and opposite y, co they

AKE MirFOF [mages in the x-axis .

Q-4 Plot Z(5, -6). Make a vight triangle IZN and find its cides.
Ans. Answers may differ. Take N(0, 0), I(5, 0), Z(5, -6). Right angle i at I.
NI =5 17=6, m«d/VZ=\/[25+ 36) = 61.

Q.5 What if we had no negative numberse?
Ans. We could only mark Quadrant I (vight and above (). Points to the left of
or below the origin could not be located, co we could not describe the

whole plane.

Q.6 Are M(=3, =4), A(0, 0), 6(6, 8) on one straight lime? (withsut plotting)
Ans. Find the three distances. MA =~/ (9 + 16) = 5. AG = V(36 + 64) = 10.
MG =~ (81 + 199) = 15. Since 5+ 10 = 15, A lies on the ceqgment MG,
co the pointe are on the came line (collinear) .
Method: if the cum of the two cmaller dictances equals the largect

distance, the three pointe are collinear.

Q.7 Check R(-5, -1), B(-2, Ssh (4 -12) with thic method.

Ans. RB =\ (9+16) =5.BC =V (36 + 49) =\ 85 ~ 9.22. RC =V (871 +
121) =V 202 = 14.21. But 5 + 9.22 = 14.22, which i not equal to
14.21 (check exactly: (5 +V 85)%= 110 + 10V 85 ~ 202.2, not 202). So

they are not colfinear .

Q.8 With 0 ac one vertex: (i) a right-angled icocceles triangle (it) an icocceles
triangle with one vertex in QIIL and one in QIV.
Ans. () 0(0, 0), Al4, 0), B(o, 4): right angle at O and OA = 08 = 4.
['"') 0(0; 0}/ /D(—Z, —3) in QLLL 0[2, —3) in QIV- 0P =0Q = \/73, ¢o the

triangle ic icocceles.
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Q-7 I M the midpoint of gr?

Ans. (-3, 0), (0, 0), (3, 0): Yec. Average of x: (-3 + 3)/2 = 0; of y: 0.
(2, 3) (3 4), (4 5) Yec. ((2+ 9)/2 (3 +5)/2) = (3 4).
(0, 0), (0, 5), (0, -10): No . The midpoint i¢ (0, =5), not (0, 5)-
(-8 7), (0, ~2), (6, -3): No - The midpoint i¢ (-1, 2), not (0, -2).
Connection: M = ((x of S+ x of T)/2, (y of S + y of T)/2). Each
coordinate of the midpoint ic the average of the coordinates of the end
pointe.

Q10 M(=2, 1) ic the midpoint of A(3, =4) and B(x, y) Find B.
Ans. (3+x)/2==72 co3+x=-14andx=-17. (—‘/+y]/2: 1, ¢0-9+y
=2andy=6.8=(-12 6).

Q.11 P ard Q tricect AB, A4, ?), 8[76, -2). Find P and Q.

Ans. The chift from A to B ic 12 along x and -7 along y. One third of it ic 4
and -3.So P=(7+ 9 7-3)=(8 ¢). Qictwo-thirds of the way: (7 +
5 72-6)=(12 1) . (Check: midpoint of PB /¢ (12, 1) as well, ¢ince P8,
9), B(16, -2).)

Q.12 (i) Show A(1, -8), B(-49, 2), C(=2 —4) lie on a circle with centre 0.
Radivse? (i) D(-5, 6), E(0, 9): ingide, on o outside?

Ans. (i) OA%= 1+ 69 =65 0B%= 16 + 49 =65, 0C%= 99 + 16 = 65. All
are equal, co all three pointe are at distance V65 From O. They lie on the
circle; radivs =\ 65 = 8.06 .

(i) OD? = 25 + 36 = 61 < 65, co D icinside . 0E%= 0 + §1 = 81 > 65,
¢o € i¢ outside .
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Q.13 D(S, 1), 5[6, 5), F[O, 3) are midpoints of the cides BC, CA AB of
triangle ABC. Find A, B, (.

Ans. IF D, €, F are the midpointe of BC, CA, AB, then each vertex ic the cum
of the two midpoints on its Sides minus the third one. A= E + F - D =
(6+0-55+3-1)=(12).8=D+F-€E=(5+0-6,1+3-5)
=(-1-1).C=D+E-F=(5+6-01+5-3)=(11, 3).

Check: midpoint of BC = (5,1)=D v, of CA= (6 5)=EV, of AB =
(0,3)=FV.

Q.14 City with 10 ctreets each way, 200 m apart. How many intercections
can be called (4, 3)7 and (3, 4)?

Ans. Each intercection ic made by one N-S ctreet and one E-|f/ street, co a
name (ike (4, 3) meanc 4th N-S street and 3vd E-W ctreet . There ic
exactly 1 intercection called (4, 3) and exactly 1 called (3, 4). They are
different places, becavse the order matters. In all there are 10 x 10 =
100 intercections. [g'ca/e: T em = 200 m, ¢o ctreets are 71 em a,barf on

your drawing.)

Q.15 Sereen 800 x 600 pixele. Circle 1: centre A(100, 150), ¥ = £0. Circle 2:
centre B(250, 230), v = 100.

Ans. () Circle 1 covere x from 20 to 180 and y from 20 to 230. Circle 2
covere x from 150 to 350 and y from 130 to 330. All values lie between
0 and 800 (x) and 0 and 600 (y), <o no part ic outside the ccreen .
(i) AB =~ (150% + §0%) =/ (22500 + 6400) =\ 28900 = 120 . Sam of
rodii = 80 + 100 = 1580 > 120, ¢o the circles overlap [interfecf} )

@ 16 A[Z, 1), 8(—7/ 2), C(—Z, -1} D[’/, ~2). Ie ABCD a §’7aare.7/4rea.7
Ans. AB =N (7 + 1) =~ 10, BC =N (1+ 9) =10, €D =V (7 + 1) =/ 10, DA
=V + ?7) = V10. All four cides are equal. Diagonale AC = V(16 + ¢) =
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V20 and BD =V (4 + 16) =V 20 are equal. Equal sides and equal

diagonals mean it i¢ a cquare . Area = cide” = (V10)% = 10 equare units .

A

Ty
B8 (1)2)
2
w/, (2, 7}
p
3 -2 41 0 1 2 B:X
C (-2 -1)
-1
D (1,-2)
-2
-3

Q16: the square ABCD

Quick Revicion

Two perpendicular number lines make the coordinate plane - The horizonta

one ic the x-axis, the vertical one the y-axis, and they meet at the origin
(0, 0).

(x y): x = distance from the y-axis, y = dictance from the x-axis. Alwaye
cideways first.

On the x-axis: (x, 0). On the Y-axis: (o, y)-

Q’gng: Quadrant I(+, +), IT [—, +), IIT (—, -) IV [+, -).

Dictance between pointc on a horizontal or vertical line = [difference of

coordinates/.

Dictance formula:V [(x, - x;)* + (, = y, ). Midpoint: ((; + x,)/2 (y +

yzj/Z)'

Reflection in an axis changes position but keeps all distances.
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Teacher'e Note: Do it yourself: Draw & 10 x 10 grid on graph paper. Mark
your cchool, your home and a chop a¢ points. Write their coordinates and
find the distance between your home and cchool ucing the distance formula
(1 equare = 100 m).
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ST YT x-3787 &) Featerw AT y-ar27 2l

oTgl F Fed! & a8 et fag 0 &1 e fAgena (0, 0) &

0 @ ZI4I 78 UR SRIeR Il 7 gt rdt At @

0 % 71 3Tk BT # g deHE ) 0 ¥ W0 a7z A= F g FoonHS 2

faredtt fag & fagens (x, y) fore o 81 78T x g &) y-arer 3 cigad g & (x-3787
& grqfger ), 17 y fag P x-31eT I waad g3t & (y-3787 & Irqfeer adt) | 7t
5= 3T & AT 2T 17 U2%: x §I1dT & 9916t A fbafall, y ST & HuT AT ft=r
fabaer)

folgias #t a1 717 THS F AT uger aeft & wrerr (), o AT @Y (y) |
EHOIT UES §9T6T H, fohe FHur-sfterl ST (3, 5) ol (S, 3) 37797 o791 &

Wﬂ?@?@?
© x-31% W fag (x, 0) ST T &) §HBT y-Agenan 0 & FNfH TE x-378T I
cH U & 331 B = (4.5, 0) 0 I 4.5 57 0 &

o y-argr W g (0, y) ST BT 1 s x-fAgena 0 &1 3@ H = (0, 4) 0 F 4
8 FRE 6 = (0, -9.5) 0 F 4.5 37§ <t &I
E =(-24, 0) x-318T U 0 I 2.9 3HT a7 &l

AN y-3187 R et oft g a7 x-fagena @ gam? i x-a187 vz fareft off g
BT y-Tagena? I et 0 &l

forea @ &7 =" FRIg DI Fawa & P = (x, ¢) & 9 P(x, y) Tz & ams W
g sifda #ea @ 7 Fhaersraam &l

FAJUTR TeT & AT ST

2y 3787 IoT by (forer ity et | fAdeliar qer AT xy-eT dhed &) =R 5 H gyizer
g foe arqufer #ed &1 §¢ IR g0 I o= 3 arenad (T2 # gsar & 3wt
feem &) e fear arar &
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ggufer | AT | x#wRg | ywRg | <@
! IR ZI0 + + (+, +)
T PR T - + - +)
0 =t a1 - = (= =2
% =t 2 + - (+ =)
FAFII 1T (-, +) j’v TJUI T (+, +)
Q (s 3) ’ P (4 3)
(] 3 o
2
1
5 -2 6 5 ¢4 -3 -2 10| 1 345573:,<
-1
-2
R(3 —4)_3
° -4
SR,
agfer Iir (-, -) = Hgfer 1v (+ -)
-6
fagena der & ATy AgATer

s 3@ g S, -5) agfer Iv # & 3 5o @10, fow s 578 ot fag Q(=S, 3)

agoer 11 % & $ 51 a1, 02 3 S FWI P(4, 3) 3R R(=3, —4) HHE: ToIfer

| 377 11l % 3gTEaur &)
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fat. Sifrr e, TR 5% R

IgTevr:_fig M(-4, 2) sifhd w2

0T I: #{eT fg 000, 0) I = FR

T 2: x = —4 FHN| TT FONHAF &, SAIT x-37 Y7 4 FHIS a1 =Ionl]

T 3 T y = 2 ¢ Ug GAAD &, FAIT a&T I y-3YT F FHITR 2 FHIE HUT
el

T 4: fag o1 31w M(=4, 2) foran 7 aquter 1| 7 & #fE (-, +))

A ST faene #9 (397 Afed)

FT Q(y, x) T3 P(x, y) U ysar &? Fael a9 Fa x = yl & (3, 3) IR (3,
D TFE &g dlafx g A & ¢) # (4, W1 JqT. (2, S) IR (S, 2) 37HT fig
&l
§IC T ‘(x, y) = (4, x) W@'BJ*?WW'@'X =y qAT &l

gTaed! .): A1 T HAI (=7 1.3)
&I @ v & FI 000, 0), AU2, 0), B(12, 10), €0, 10) &I Z3aTear DiRy fter &
Ao urd Do x =8 uw &g R, = (1S, 0))

() zarer arft far (y-3787) IR x-FF F fhaedt g2 &7
IJOT- D, #T x = 8 & FAlelr garell aret R (y-3787) I 8 We g7 9F &Il & D,
x-3T8T TR & ST x-378 3 9 g3 0 & (GRarer x-3797 avett AR 7 P

Gi) D1 & fagenan?
I- D, = (8, 0) |

Gii) Ry = (1.5, 0) | ZaTeT faraair =feT &7 R & @lorm?

IJR- AR = 1.5 — 8 = 3.5 BE | AT HH BT GATAT T 3 e =IieT 8T &
ST 7 SIRTEETAF & 3R clor=ia? arer eafh & foir oft vatea & (fosr
TR 2.5 A 3 e ARE)|
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Giv) B.(0, 1.5) 371 B.(0, 4): STIEH T Z3aTelT JHT § AT =I<T?
I RIS = 4 — 1.5 = 2.8 W | TE HINX & Tet (3.5 W) I HawTw 2l

g&aeft 1.2: 12 1.S @1 97T
T vaR () It = | §FE) W (-7, 0) T (13, 0) TF x-378T IR (0, =1S) I (0, 12)
T y-3787 SAfohd BRI FIIE y-378T & T & AT haT x-31%T & A1 &)

9. TF Her & it urar (3, 9), (11, 9) 317 (1), 7) R | =T sy, A b7 FR, 3R
T T8 3= SIITE &7

IT- <R YT HTAT §ATT &, STAAT S U FTx = 3 3wy = 7: (8, 7) |
§CTTD: x & IR 1) — 8 = 3 Be JR y & FGT 9 — 7 = 2 BE| AT Aer
3 e et AT 2 BE =it &1 SIS Ferder 2-D FaRr I AT & wIerd
TE gref} ST & favaT x = 7 W FH GAT F AR AT x = 3 F = A 2
FAIT o g T8 | e oIE gt & a7t FeT HAY & 3ig7 & (x TP 12, § AF
10)]

9.2 ST @ Zaret @7 Feedl B,(0, 1.S) W & 3R gearelr eroaiansy H ForaT & @l
g8 STOTARN 3 ZHhITA? FIST et U7
I GTET 2.5 WE FisT & Sforr I@anr Foi AT B, % IR} a7 2.5 Bz e
T ol AT &1 Sferdt T FeRt urey 7 g (3,1.5) & g 3 - 0 = 3 Bz
Al 2.5 < 3, GRATEAT JFAARS A A& EHIAPAT |
AlZ g2aTelr 3 WE I Jifdah =AST a7 T qr o SFHART HI Pra| AT 3
e T FHH I, AT STHARY (HA137]

v.3 (i) 9TRHA & I 0, F, R, P & fagenia?
gz 000, 0), F(0, 9), R(-6, 9), P(-6, 0)| T& 6 BT x 9 T &7 IATAT §)

v.3 (i) iy & & SHWR &7 JTHR 71T PIat?
- (=6, 6), H(=3, 6), W(-2, 9, R(~6, 9)| e} SH (FTTS 3) 3R RW (ciaTs
6) @ ifier & safore TG & IHR FHGT AJH &

Notes by Abhichek Siv 20



Chapter 1: Orienting Yourcelf: The Use of Coordinates
STEATH | - TqH bl 13917 21T fAgeniahl T 39T

9.3 (iii) 3 B x 2 Gz TRRfAT 37 2 T x 3 e AT & folr oITg?

IAV- 3T HeRT & b &) T faswew: aremidar (-6, 0), (-3, 0), (-3, 2), (-6,
2) 3R eitame (-6, 3), (=4, 3), (4, 6), (-6, 6)| 7 TH-GIR W 7 =g
@reRfaT # y < 2, ST # ¢ > 3)|

9.4 () sietaT H&: P I A I cias 13 BE, FISTS 1S Pe) RIT gansir sl Hist forzn)
T P(=6, 0) 3R A(12, 0) & PA =12 — (=6) = I3 Be| FHE IS B e I 37
Berr & AT @it P(-6, 0), A2, 0), (12, -1S), (=6, -IS) &

9.4 (i) S B2 x 3 P bt Hel S = H| gz & fAgena»?

IA- Y BT g = (=6 + 12)/2, (0 - 15)/2) = (3, -7.5) | S &7 3747 2.5 3R 3
BT STET .S 2] FARIT U x = 3 + 2.5 3R ¢ = -7.5 = 1.5 R & (0.5, -9),
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14 2 figa & ofer #t 7
7Tg 3 folg v & &ieT Y ue & ar g3t ey x-1agenat @1 SR & (Fig oIsa) | afe
T & Fearerw Yar W & ar y-fagenal &7 FRI 34T (2, 5) IR (9, S) & T H
et |9 - 2| = 7 & w AR RIS 1A9BT & A7 qF &H HT 3 HI

ST UTFATINTH GAT o & FHBIT Feger & (&0D)? = (a7 1)7 + (&7 2)°]

A 4)
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JZTERO_A 3, 4) 3T D(7, 1) % ot #t gt Fire Y

W) A I Qe YT T D I Seater YT Fay o €(3, 1) W Berdt & e
ACD & C vz THIT

T 2: AT JeT (D = 7 — 3 = 4 (x-fIEMBT T FHR) |

RT3 FEATeR AT AC = 4 — | = 3 (y-Tagenal &7 3ia3) |

I §: AD* = 42 + 32 =16 + 9 = 25, FAIT AD = S FHIS |

FM gHR M3, 6) & ToI0: DM = (22 + §2) = /29 FHTS 3T MA = (62 + 22) =
V40 3FTS]

T

| d =G —x)? + (> — y)?] |

(xs, y2) 3R (x2, y2) & &= B g Fuz 3o I &) 991 o 77 et & 718 qorer
gt (o — x1) 3R IR # g (2 - yo) R AP & & 7 T TS
&Y 9T TN, IS Wb agt y=ar b ST a9 forar arar & SR a9t FHeft FonHs
et &l

=R0T ): gralt g @ foray, Cx, go) 3R (e, y2)1

T 2: X, — x, IRy, — Y1 RHTCA| FONHF FZAISAT BT ST I

=RUT 3: 21t T 59t ahab el

TRT 4: FIfHET el

IgTeRor_P(-3, -2) ailz Q(2, 10) @ sfter #} gt
T x, —x, =2-(-3)=2+3=¢)
A2 ¢, —y1= 10 — (-2) = 12|

I 3¢ d> = §2 + 122 = 25 + 194 = 169]
WA 4: d = V169 = 13 TS |
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1T I@N! 31 AT (1) x, FONHP & dl xo — x1 B 2 — 3 o4 g=m; 778
TN O FT T efalier §dT 81 (2) i # aaleer srar et o7l (3) e
FT qaf BT I Uger Iz SIS gl
wracsT 3 gRAT 7 agerctt
I &7 3T ADM @T y-3187 H WiadeT o ar g2 fag (x, y) agetah? (—x, y) & arar
g1 st AQ3, 4) - A(=3,49), D7, 1) - D(=7, 1), M(3, 6) . M(-9, 8)| 3TT
AC =G —)=38RCD =-3-(-7) =4 AT AD =S, &y AD & &TaR &
arer & DM = 29 SR M'A = 40 AT SEeIT: x-Tagena! & fag (RIS, am-zi
5geT aE) | AT wEt e A eraTsH, Al fHyer T AR SR A Ay x-9gT 7
WRIgee &9 Al (x, y) dgerae (x, —y) &1 & g7z o sft wpsft wiansr ot et &

ITEATT & T & T (IIX )
EIW%%TW@HFT?W@?%‘X 3 y fagenaH?
I- Tg AT fag & x = 0 akwy = 0, 77t (0, 0))

T2 W 7 x-Tagenan —S &1 W I y-9787 & FHATTR 3T T g H &1 H & faagena? faber
Tguren #?
I~ y-38T & FHIGT IHT HeaTeR gt &, AT 37 & g &7 x T 8 &)
T H = (=S, y) |7y > 0 TrH =gefer 11 #, g < 0 3r =zgufer 11l 7 §AIT
H =gafer 1 am il & ¢ (y = 0 & T x-FFTR)|

7.3 R(3, 0), A0, -2), M(=S, -2), P(=S, 2) & & airsat w2 (i) ¥ cigad Jems
(i) 187 & FFAIGT TF 9 (iil) T 3787 F gor-fAfas arer gr fag
v () AM ider & @Y &7 ¢ = —2) 3R MP Feater & (@1 &7 x = —S),
ST AM | MP |
(i) AM, x-3T8T % THIGT & (I & MP, y-378T & THITR &)1
Gii) M(=S, -2) 3R P(=S, 2) &T x TAT IR y favdla & AT 7 x-37G &
For-gffde &l
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9.4 2(S, —6) il & FHBIT [Fyer 12N F1ah? IThH Yerrs 71 1
I I AT & THT 21 NQO, 0), 1S, 0), 2(S, —6) & THBT | TR &l NI = §,
12 = 6, 3T N2 = L(25 + 36) = +/6l |

U.S 7fe FOlHH FHATC 7 g dI?
I & waeT AFIT | (0 % FT0 IR SUR) sifary R I #7o7 fog & arid a7 <fter
& fig & 9910 o1 Tana; AT &7 YR JoT &) &l gar i)

7.6 7T M(-3, -4), A0, 0), 6(6, 8) T & IReT & R & (faeT eI FTT)

Ie- il gl faaren MA = (9 + 16) = SI AG = (36 + 64) = 10| MG = (3]
+199) = ISI B S +10 = 1S | A YFTHE MG W & FRMT fag D# & 3T
W (R=) &/

e w13 71 oYt gfomit a7 T Ry w5 & IR g iy et fiig T Ay

g

w.7 St fAfer I R(=s, -1), B(-2, -S), c(4, —12) &r=in

I RB = (4 +16) = S| BC = V(36 + 49) = 85 #9.22) RC = (8] + 121) =
V202 % 19211 TS + 9.22 = 14.22, &Y 14.2] % avTaR 78 & (3 s (s +
V8S)? = 110 + 10v8S # 202.2, 202 &) | sAfoT o @Y T F |

9.8 o7 fig o vah o o1 () Terapior TAGETE eger (i) TF ok wgefer 111 a7
GIRT IV & aTer JAfZarg (5367
- (i) 000, 0), A4, 0), B(0, 4): 0 W Ferehior 377 OA = 0B = 4|
Gi) 000, 0), P(=2, —3) Fg¥fer 11 &, Q(2, —3) =rgsifer IV &: 0P = 0@ = 13,
§AfeID et FFaigaTE 2l

9.9 a7 M, ST @7 #1ey folg &7

e (=3, 0), (0, 0), (3, 0): & | x & gfag (-3 + 3)/2 = 0; y FT 0
2, 3), (3, 4), (4,5): &1 (2 +86)2, (3+5)2) =(3 6)
0, 0), (0, S), (0, =10): &t | Fe g (0, =5) & (0, S) &
(-8, 7), (0, =2), (6, -3): T | e g (=1, 2) & (0, -2) w7
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Fah M = ((s BTx + T Fx)/2, (S FTy + T @7 y)/2)| Fex folg &7 &7
fageriar sid fagsit & fagena) a1 T 2l

.00 M(=7, 1), A(3, =4) 3Tk B(x, y) T 7ex fag &1 B Zi7e %3l
IAT- (3 +x)/2 = =7, §ARIT 3+ x = -4 3w x = =17 | (-4 + y)/2 = |, AT
4 +y=23Ry=618B=(-176)

Tl P 317 Q, AB ) it a7 srant & aied & A4, 7), B(16, —2) | P 317 @ FIT
N
I A T B I BT awIuet x & G 12 3R y % srgfeer —q 31 BT TH-Taers
G 3R-3 AT P =(4+6,7-3)=(8,4) | QaResgIwe (4 +
3,7 -6) =02,1) | (a7 P(3, 4) 3k B(16, —2) T 7ex fag o (12, 1)
&l

712 () R=mer & A, -8), B(-4, 7), (-7, -4) g 0 arer ga W &l Beam? (i)
D(=S, 6), EC0, 9): 373, U3 AT SqIE?
- () 0A* = | + 64 = 65, 0B = 16 + 49 = 65, 0C* = 49 + 16 = 65| TT FITT
g s it g 0 o S g W & o a7 W & BT = 65 = .06 |
(i) OD* = 25 + 36 = 6] < 6S, SATAT D JigT § 1 0E* = 0 + 3] = 3 > 68,

AT E T & |

713 (S, 1), EC6, ), F(0, 3) B3er ABC #I eT1ai) BC, CA, AB & T fag &l A, B,
C 7T &

JA-A=E+F-D=06+0-55S+3-1)=0,7 IB=D+F-E=(5+
0-6,1+3-8)=C),-1)1¢c=D+E-F=(+6-01+5-3)=
, 3) |
cre BC ar #eA fag (5,1) =D v, cA @1 (6,5) =E v, ABHT (0, 3) = F

v
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T4 U 9T # & 139 3 10 wg=ap, 200 #H Y g3 w1 (4, 3) Feewr aver e
TRIE? 37 (3, 4)7?
IJqT- &7 TRIET Db ITR-FIET 3R T Go-uf 2T Is 3 aaar & §r (4, 3) F7
37f & 4ot IR T gy 3H wd-ufZer FsH | (4, 3) FHESAT ATAT
2l | =iiET & 3R (3, 4) Fgeret arerr st Bl | &1 7 grerr o & FAa e
HToer 3T &1 ot 10 x 10 = 100 =iz & (damam: | S} = 200 #H, T
JRR fay & @sa | JHt g2 @af)
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y ¥ 130 3 330 T & T FT x F 0 F 300 3R ¢ F 0.3 600 F dfr &
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I AB = (4 +1) = /0, BC = )l +9) = 10, CD = L9 + 1) = 10, DA = /I
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+16) = 20 §RI§7 &) SRIET YA 37 SRR faanvf b7 915f & 13 71g o &)
GTHeT = eI = (Y10)? = 10 T3 FHTS |
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916;: a9 ABCD

RG]
« 3 cigad T SHIC fageliar et aardt &1 SfaeT YT x-378, FHearer Y& y-37E,
s1¥e o 71 g (0, 0) v Aert &)
(x, y): x = y-378T I g, y = x-3737 A g &I ge! gareT A
x-318T R (x, 0)] y-378T 7% (0, y)|
&g agufer | (+, +), Il (=, +), N (=, =), IV.(+, =)
et 7 Featerr ST UR g fgan &1 gt = agenar & siqe a1 aferT
o FTET Ml - )+ (go — g0 T R (G + x2)/2, (g + 42)/2)]
31T H Wiader (R gerdr § W st gRAT agt TaT &

forgra #1 ST Jg 2 T Y9 UT 10 x 10 H} 1 §e137 ST I, TR 7R

T gobiT I8 & T & gifed #1| Joth fagenar forar a1k gt I @ 7R 37k oot

@ g3 faren () J1=T = 100 #)|
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