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PLANE ANALYTIC B
GEOMETRY: STRAIGHT
’ LINE ) ' o pakcntyorg%o

BAS[C CONCEPTS AND FORMULAS

I pistance Formula

d= \/(xz — ;)2 + (J’z Y1)?
Internal division k.

*!—-—— ml - .
A | |P(X:Y) £, -
A, ) o . B(x2, y2)
- . H < m, . » | '
-(x y) B (m1x2 + m2x1 My Yo + My, 0)
’ _ - m1+m2 ',,mi_—mz&’ |
X
External division &
l | i 1 &Qﬁ;(}ﬂ,jﬂ) . ‘ .
l : @@ = — B(x2, ¥2)
P(x,y) N -
| - . ' l“Tl2 N —
My Xy — MsXy MY, — M | |
(x,y) = ( . 2 = My 1’| 1Y2 23’1)
m; —m, m; —m,

EQUATION OF STRAIG'HT LINE

Aline ax + by + ¢-= 0 can be calculated in dn‘ferent forms
1. Point-slope form |
Y=yi =m(x - Xq) N

2. Two Point form

I3 =i —
) 1 Xy ~— X1 (x xl)
Slope-mtercept form

V= mx + p

I
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N8 DQIUUTIINT ~rw=r-g —- ' . , \ 4 L |
4. Two-intercept form . | : - ﬁll/d; fi
. | Y. , | _ 6nd1Qu1ar .
Z+2=1 | - perpe
a b ' - - | - -
where
a = x-ntereept
& b = y-mtercept

| NOt Point Of Ci
5. Normal or Perpendicular form \_ O | PBfPe"dic.ullfr )
xcosa -+ ysina = p ¥ A Lined\yfllj; : 1(3):
2 .- C
\B perpen :
D
P

6. Symmetric form

X7X1 Y= —
cosa  sina .
Note: Point of ¢
Internal Bisectq
- A Line that divi
Median
Segment joining a vertex to the mi‘d-p'oint‘ of'opposife. side is calléd a' |
median. '

ln"‘:E‘ntre
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f{i}itudt‘

qdicular {rom a vertex to opposite side is called altitude.
perpet™

.

{ '7, /.-’ \\\_
} f_,_ \\

vote: Point of concurrency of altitudes is ortho-centre.

'pt.rpcndiculm' Biscctor |

\ Line which passes through the mid-point of a segment and 1s |
bmpcndicular on the segment is called the perpendicular bisector of the

;.:CQITICHL

Note: Point of concurrency of per@cﬁar bisector is circum-centre.

R
Internal Bisector of angle” & |
A Line that divides the anglgdinto two equal parts. -
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In-centre . |
Point of intersection of internal bisectors of angles
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4 ' i
: J The Students’ Companion of Mathematics X ]
s ¥ bxy ¥ cxg ayr T Y2 s CJ’3)
l(x’y):( X h+c = atbtc

Slope of a line: Steepness of a line.

/
A (:l’2$ ?fﬂ!) ;.

Fi
/

/ .
/" A !;' = _” v -1/]

/
G

/

’
!
i

Note: tO find angl

7’ f o - R | | position of a poin
_— useoridl  Yp ™ I o axi +by; t+¢
n xp—x o ax, + by +
6 = angle with positive x — axis - S A e ax; + by, +¢
lrax+by+c=0 - | 0\' Note: For positior
m o= SELOE 2T o Q§\ . Perpendicular dis
- coeff. of y b _ ’Z\}E v I Biv b & =
Angle between two lines: T Q - .qx T oY T EE
_ QT | . - Point = (x4, y;)
S 1, Y1
& TR ' J— ax, + by,
. . Va2 + b
L% g el L
. "i%
, | - 7 ._}"' '_ | | Distance betwee
. NG TS .—.-} M i I -, &+by 4+ C1 = (
). 1y d ng c, |
oy Va2 +p2
’ e i.....-,.l_ui--*--—-}\( | "€a of triangle

’ | ' . 4 | Aﬁ- 1 xl y1 1
G +(m—a)+0=n . | \ExZ Y2 1
3 Y3 1

tan 6 = tan(a, — a,) . - | 2
tan§ = %2 — tana, | | ‘ . ? _l(yz 2
lr%z+ tana,tana,  boints are
‘tanf = —2_ ™1 . ' | A::.,]:_ 1. Y1 1
' ' Al‘ea 0f3 y3 .' 1
Uadrilat
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yote: tO find angles-of triangle, take anti—cldckwise direction in xy-plane.
sosition of a point (X1, Y1) w.rt ax + by + ¢ =

0 ‘ R
, Xy T b}’l + ¢ > 0, above the line ngakmtyorg %‘: .

, ax; +bys + ¢ <0, below the line

, ax; + by, +¢ =0, onthe line , "
Note: For position of a point, coefficient of y must be positive. -
perpendicular distance of a point to astraight line

RGN, y1)

lqu+by+c=0 Q)
~ Point = (%1, Y1) W
ax; + by, +¢ {4

. vVa? + b? \@

. axt+by+c=0
e

Distance between parallel lines
W+by+ ¢, =0,ax + by +¢; =0

If130i11ts are collinear then
Ay s 1 1
% Y. 11 =0
0;‘3 3 1l

QUadrilateral -

ro Y/ =

Please visit for more data at: www.pakcity.org
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The otuuviintzw __—___— | : ..
| Fl xl——x;g ylﬂygl . | . '. - |
B A s R

Concurrent lines -
' ax+by+“c=‘0
dx +ey+f=0
'gx+-hy+i#0 _

C
fl =0
i .

T'h_ree lines are concurrent |f

Q@ Q8
> o

2nd degree homogenous equations -

ax® + 2hxy + by* =0, |

Two lines are .
~h+Vh?—ab

y = b x
2h a
mi +m, = "'“b_and Mgy =3
_ [h2_
tanf == Z+bab | 0\0)
6 = angle between homogenous lines 0\\\\
- Nature of lines QQ\}E
e +Vh2—ab l>' 0, two real & differcn\@ ¢S
 Vh%—gbh<0,two Imaginary lin‘gt; '

> Vh? — ab =0, two coincident/collinear lines

-' 5 ': |"..",':,,'4 I. , e .-f' 'f";":':‘__"l, -i'.' }‘ ,' ._";,:‘_ : 'Z'vf"’;-t‘i-'f'«;‘ "ﬁ_};': 0: ""; L A e I L RS Gl TR l &Y
b e I EXERCGISE i v
J ¥ LA BTN R B AT TS e g CERC P nfﬂ;’t‘u*‘;“nw‘tk? ‘ -
Q.1 Find the di )
1 in the distance between the foll
(i) A(~1,3) and B(5, -5)

(i) E(1, ~1) and F(2,7)

g e

Solution: -

owing’qgairs of points:
(ii) €(=1,0) and D(0,—1)
(iv) G(=1, —4) and H(5,—4)

d =0 ~x) +(y, y1)Z

) Gy = A(=1,3) and (x
——" ' 2,
AB = \/_(5 +1)2 + (=5 3)2
AB = /&) + (a2
AB=+v36tgz -

. ?_1)3(: /100 = 10.units -

i) X1, Y1) = C(=1 | .
T 0) ahd (x,,

Y2) = B(5, —5)

Y2) = D(0,-1)

/

Page 6 of 88

The stuciéhts’ Col

“D = J(0+ 1)+
tp =+ + (=
D = vi+1l
7D = V2 units .
(iif) (x1,¥1) = E(1

’ﬁ$ﬂ2f1)24

BF =+ (1 + (8
EE = V1 + 64
EE = /65 units

(i) (e 1) = G5
o=y (GE+1?

CD =+/(6)2+ (0

T =/(6)?

" TD = 6 units

. Q.2 Find the point

SoIJtion:
Let P(0, ¥) be the

(1, y1) = (5,2) a

: d=\/§x2-x1)2

25(2) = (—5)2 +
50 = 25 4 (y — 3
(y — 2)2 = 50_.
(y = 2)2 = 25
-2) = 45
V=45 47
Y=5+2
Y& 9
P()”"&Z-axis?ﬂ

'soluti()n:

»0) be the

*13) (~7.5)
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\ | ;}e:gty\/%;il Dz + :—:IinWS X
| 5= /(2D |
2 units . |
)(M y1) = E(1,—1)and (x,, V,) = I‘(z 7)
=J2-D*+T+1)2
-—-F':_--fl)z +(8)%
=1+ 64
EF ~ /65 units | .
(i (%1, Y1) = G(—1 “4) and (eryz) H(S -—4)
= = JG+ 12+ (— 4+4)2 ‘ -

%\ %\

d_'-

'-n\

- ‘[(6)2 FOPR L e %pakcnw org %0 i
(6)2 N ° l
| CD 6 umts . | 1
y | Qz Fmd the pomt on y axns Wthh @\/f units away from (5 2) e ; ‘
ﬁutlon o \A — % :
| | Let P(0,y) be the point on }glams _. | . |
’ (1, y1) = (5,2) and (J@Q) ~ P(0,y) and d = 5\/’ i

4= \/(xz - x)2+ O — )%
(6v2)" = (0~ 5%+ (y—2)7
25(2) = (—5)%# (y — 2

i
B
n AN ' — " ' | i
’__1) | | ¥-2)2 =150 = 25 |
15, =9 0-2)t =1 '
y=15+2 - ) ;
y::5+2 y:-—5'+2.
_I y=7 y=-3 |
M y-axis are (0, —3) and 0, 7) ’ mﬁ;;z::f;
Q3 Find the pomt on x -axlis which Is \/—I units away 1ro i
Solutlon o -

- P(, 0) be the pomt on x-axis

¥ = (=7,5) and (x;,y2) = P 01204

Please visit for more data at: www.pakcity.org
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‘ | | tics Al -
" The Students’ Companion of Mathema2
he n of et
d = (2 “x )2+ (2 T 3’1)2
(A = @D+ N
2
41 = (x + 7+ (=5)
41 = (x+7)*+25
(x +7)? =41-125

(x +7)* = 16
Tx+7=14
x=14-7 ’
x=4-7 x=—4*7
x=-3 . |x=-11 . o .
Points on x-axis are (—3,0) and. ("'11'0)ﬁ o - Bl — *
Q.4 If ABC is triangle whos-e vertices are A(-__B’?’)’ B‘(2;6) and C(3',0). Give (x1, J’.l)- = A(4,2
the mqst specific name:or AABE_-: " ___ : . R AB| = /(8 — 4)
Solution: . - . “ " = — >
o . _ | _ | ] [ABl=V@2+
d = \/(xz _ xl)z. +(y2_ yl)z | B ()&g g | A_—B— = 20 ——
Gwy) =A(-33)and (1, 7,) = B(26) & 1 1
AB=,/2+3)2+(6-3)% sz\ﬁ | APl =3]AB]
— . L Q 1
E".j@“@z & Vs =3(2V5)
AB =+/34 : 4 -
. : | 5 = '
Eé,yl) = _B(2’6) and (xz;yz) — C(B,O) :Q\/—G £ Proved
BC=./(3 - 2)°+(0-6)2 " MF(lnitzh)e co;;
—B_C- — 2 | - , an
= ://1(1). + (—6)2 (i) S(1, —2) and
BL=v1+36 Solution —
BC=v37 .,
(xl,yl) — A(_3,3) and (xz,yz) N C(3 0) - ' | Mldp()lnt == (ic_l__:‘
AC=VB+3Pr3r o o I M(~4,2) ang »
_A_(_:_z ‘/_(6)2 +(=3)2 ; | . - k | 3 MidDoint Y
AC =+ g . | : - (—__:
ab= 36 +9 (ii) P("“"l £
E:m=-3ﬁ | | ""4) and
AB #BC % AC | MidDOint =
| .
(Hyp)? = | »=2) and 1]
, (Base)2 + (Perp)z [Pyth Midpo' * 14
(V45)" = (37) 4 (32 80ras theorem] G nt = (-_..._
e " X(6.2) and ve

Please visit for more data at: www.pakcity.org
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|

-3 -

tis scalene triangle

0.5 the points P(2,1) lies on the e s
and B(S, 4) then show that IAP _1 I_A__B_I joinin

'SOlutioni |
=0 = %)+ O —y)7

(1,1 yy) = A4.2) and (x,,y,) = P(2,1)
7| = /(2 - 4)2+(1-—-2)2 o
AP —-f(—z)z +(=1)2 >

s@; pakcity.org %o

=5

(rpy:).= Ald2) and (x5, 3,) = B(8,4)
Bl=vE@-D*+(14-27
Bl=y(®)?+(22

AB :{/T= 245
g D 0 S
| AP_-—-—IABI : @_,
- \A
-(2\/_) \p
\/_ \[S—Proved o §$Q’

g the points A(4,2) T

-QGFlnd the coordlnates of mldpomt of the followmg points:

) M(-4,2) and N(—4,-2) . (i) P(=1,—4) and Q(5, —4)
i S(l -2) and T(z ~4) (iv) X(6,2) and Y(=2, ~7)
Solutlon | |
MidPOint _ (x1 T 7‘?2"}"1 + J’z)
RS \-\( F Ny )
IM(~4,2) ang N(—4,-2) " F
Midpoint._( —t 4,2 2)—( 4,0)
i) p | 2 Z

(~1,~4) and Q(5, —4)

MidDOIntz(__lJfS —4 — 4)__ (2, —4)
- 2 2

| s =2) and T(2, —4)

::(1_.-]—2 —2—4‘) __(_3_ _3)
. 2 ’ 2 2’

2) and Y(~2, —7)

Please visit for more data at: www.pakcity.org
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Q. 7 Flnd the point Wthh,dIV;IIV - R(”l’d.’) - ( 2
1 interndiy: — — o
w/ | 3:1 ﬁ%\ %ﬁ =T
Solution: _ (4.3)andm:n = 3: :
(x1,yy) = (4,—1) and (e32) = (03) | | ptf-a=b
| mx, + n¥xy myz +nJ’1) " . 2
(x,y)=( —+n  m+tn / | gy (1) +(3) —
| 3(4) +1(4) §(3)+1(—_1~)—) o o . agtctcTe-
(x,y)=( 3+1 - 3+l | ’ Catctcter
R =2=[c=
(x ) = (4 2) . — | - 2C
= —4-
Q.8 The points P( =2 2) Q(2,—1) and R( 1,4) are mldpomts ot the side _(1) ﬁ: 1= ‘
le. Find the vertices. | a=—%"
of the triangle. l. — — (2)=>e=4—
Solution: - S - | |
O  b+d+d+f-
$Q® | btd+d+f-
=4-(-3)-
, ‘ | 1) = f=—2
Al@b) —  p B(c, d) f=-2-(-3)
Let A(a, b) B(C d), Cle, f) be the vertices of triangle A(=5,7),B(1, -
%%
P, Q, Rare mldeInts of AB, BC AC respectively | QS Z(4,5) and .
'Mldpomt = (xl X Yit yZ) line S€gment ZX
2 T2 - C Solgpe——
| Ution:
P(~2,2)=(a+c btdy . I E:
e V22 - LY1) = Z(4,5
S o vision
2 C = -4 i ,
4 - (1) | - (lvmon 'S;Xterl
2 TfTbvds=angy -"’”%(-'ii"
Q2,-1) = (C+ed+f YQ((4)(7)-<
C+e ' | | Y 4- —_
T, =2 V=
2 Cte=gyq _, 3) (16, —19)

Please visit for more data at: www.pakcity.org
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T+ - 1=>d+f:--—-2_;(4)

.l f,'/"f
t?;:;l\ - a+eb+f)

R("M) ( 2 2
_,_:_'._1=:>a+e=--2_.,(5)

rl h\‘;l_
N

f___._-4=$b+f==8—+(6)

y(1)+('3)--(5) |
a+c+c+e—-(a+e)=—-4+4 (2)

b+d+d+ f — (b-f)-4 éfgéb

btd+d+f—b—f = \b(’\\\\ o  |
u=-6=d=-3 &
O=b=4-d &

b=4-(=3)=b=7|

W)= f=-2—@ 2

f==2-(-3)=[f=1]
ACS7),B(L,-3)Cc31)

09 L(4, ,5) and X(7 —1) are two given points and the polnt Y divides the

ine segment zx externally in the ratio 4: 3. Find the coordmates of Y.

—_———— —

S

SOIutlon
x1!y1) 2(4 5) and (xz,yz) X(7 1) andm:n = 4:3
"'t of division = 7 |

Di
Vision is external
x ) = (mx2 — nx; myz' -—.nyl)

(('4)(7) 3(4) (@)(-1) - 3(5))
43 _T

= (16,-...19)

s

Please visit for more data at: www.pakcity.org
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Solutlon

Of Math : am.a vy
The Students Companion
Q 10 If a point P(k 7) dIVIdES the ne segment jOInlng A(8 9) and -~

()
ln a rat:o m:n then fmd ratlo m " a|5°fmdk e

Solutln
(x1,y,) = A(8,9) and (x2,¥2) =

" Point of division = P(k, 7)
mx, + nx; myz 1 nJﬁ)

B(1,2) andm:in =m:1

(xy)—( m+n | m+n
/m(1) + 1(8) m(2)+1(9))
(k'7)=( m+1 =~ m+l

k.7 m+ 8 2m+9) '
( )= (m+1 m+1
_2m.—l;_9 |

. m+1

9—-7=7m—-2m

5m=2=
m -

k=
2o

=2
2
§+1

(21, 1) = A(2,7) and (xz:l)’z) = B( 4,=8)andm:n=1:20r2:1
Form:n=1:2 |

)

m+n. m+n |
(x,y) = (1(_4) +2(2) 1(-8) + 2(7)) "
' 1+2 7 142

.-(x, W) = (mxz T nx; my, + nyl)

(x,y) = (0,2)
Form:n = 2: 1

(x,y) = (mxz -

_nx}- my, +ny1

Please visit for more data at: www.pakcity.org
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Page 13 of 88

771;1
| (x,y) = (= 2“3)

x, N1 = /2= +1) 2(-8) +1(7)
| ¥ = 2+1 ' 241

)

Q.12 The vertices P, Q and R of ; a trlangle are (2 1) (5, 2) and (3 4) ,
respectively. Find the coordinates of the circum-centre and find the radius

of the curcum curcle of the triangle.

Solutlon |
(2'1)1 Q(S,Z) and R(3,4)

d = \sz —x1)% + (J’z — Y1)?
d? = (x; —x1)* + (¥, — Y1)?

Let O(x, y) be the coordinates of the circum center

PO = QO = RO = Circum radius

(x1rJ’1) = P(2,1) and (xz;J’z) = O(X y)

PO| = (x—2)2+(y—1)2 *

2

PO -x + 2 4x-—2y+5$

PO "‘(x —4x+4)+(y -—2y+ﬁ

(x1xJ’1) = Q(S 2) and (xz;ygﬁ: O(x y) -

Q0 —(x—5)2+(y—

—2

_—— Q| =x2+y2 -4y —10x+29
', 1 (x1:J’1) = R(3 4) and (x,,Y,) = O(x J’)

Sellﬂ‘
s RO = @ -3)2 + -4

) 2 N\
" RO —-(x —6x+9)+(y--—8y+16)
[ — 2 '
2 1:4° RO|" = x% + y2 — 8y —6x + 25

| Taklng|P0| —|Q0|

24y 2y 45 =x2 +y? — 4y —10x +29

W0x~4x 4+ 4y -2y =29 -5
bx + 2y = 24

3x+y-12=>y...12—3x—>(1)|

Taking [P0 = |Ro

Xty -—-4x—-2y+5-—5c +y? — 8y — 6x +25

Please visit for more data at: www.pakcity.org
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v v -— — o — -
) P

i e~ s e
s . e £~

6y —4x + 8y — 2y = 25 — ¥
2x + 0y = 20

v+ 3y =10

v+ 3(12—3x) = 10

1+ (36 —-9x) = 10

—8x = 10 - 36
. 13
= —20 2|y = —
81 ) 1
1 - 2(13) .
=Y = L = 31—
( 2
9
Vo= —
4

Circum radius = PO = /(x — 2)2 + (y — 1)?

(7-2) +(G-1)

PO =
\
L | 2 2 2 Q\O’)
PO'_‘V(ESI) * (Z) ZVZ(ZSJZ) ,3@\\\
Q
G — 5v/2 \$$

units R\

—— —

'Q.13 AB is divided into 20 equal parts Py, P, Ps, ..., Pig, ..., Pig. IFAand B

are (2,3) and (10,11) respectively, find the coordinates of P,5.

Solution:

A(2,3) _
Pl PZ\ P3 P13‘ P19

(x1,¥1) = (2,3) and (x2,¥,) = (10,11) and m:n = 1,3; 7
Point of division = P4 |

(x,y) = (mxz +¥ nx{’myz + nyl)

m+n m+n

P, = (13(10) +7(2) 13(11) +7(3)
| 13+7 ' 1347
P (36 41 |
2 \s ’“‘s“) -

Please visit for more data at: www.pakcity.org
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a 714 If A, B alid &= al= HIE= LONInear points and the coordinates of A and
g are (3,4) and (7, 7) respectwely Find the coordinates of C if |AC| =10

gnits-
SolUtiOn

Lot C(X y) be the leqmred POmt Q@ SpE— 90

d - \/7.1‘_ - 11) + (V2 — y1)?
18| =/ (7 —3)2 + (7 — 4)2
18| =V (#)? + (3)2

AB| = 5 units

~ BiS the midpoint of |AC|

(xi,yl) =A(3,4) and (x,,y,) = C(x y) and mldpomt = B(7 7)

o (X + X +
M1dp01nt—-( 12 ?,Y1 3’2)

2
77. (3+x 4+y) | I
B(7,7) = 2 2 )%, _ | \Q)
3+x
| 5 —7=>3—I—x-14=>x—1 \\\
44y FQ '
- 2,-—7-—->4+y'—14=> = 10
If AandB N
19- Clx,y) = (11,10) yF | _
_P__}_L'_,ﬂ/ Q.15 Find the coordmates of the mcentre of tnangle whose angular points
are respectlvely ) ATl | - j

) L(2,8),M(8,2) and v ) B (ii)‘P_(—36,7), Q(20,7) and R(0, —8) |

3109 | Soatiom—— —
o (')L(28) M(8,2) and N(9 0) " | gV |
| L(xlryl)

M(x2,¥2)
N(9,9)

, N(x3: y:-l) a
. ROE L(2 8), (xz»J’z) = M(8,2) and (xs Y3) =

Please visit for more data at: www.pakcity.org
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The Students; 6ompanlon of Mathematics XII

d = \/("'“* —-x1)*+ (2 — - y1)?

a=|NM| =(9 - 8)2+(9-—2)2"\/_—"5‘/‘

b=|IN]=/(9-2)2+(9- 8)2 = V50 = 5V2

c=|LM|=/(8-2)2+(2—8 8) = V72 = 6V2

| ax, + bx, + cx; ay, + by, + Cya)

I('r’y):( a+b+c " a+b+c

[(x,y) =

(5\/_ (2) + 5v2(8) + 6vV2(9) 5vZ 2(8) + 5V2 (2) + 6\f— (9))
| 5V2+5V2+6v2 . SVZ+5VZ+6v2
10V2 + 40v2 + 54V2 40\/_ 2 + 10vV2 + 54~/_)

. 7) =( 16v2 | 16V2
. [13VZ 13V2\ 13 13y

1(.1,;)_(2\@, 2\/5)_(2 )

(ii) P(—36,7),Q(20,7) and R(0, —8)

P(x1,¥1) ; | : \Q

———

R(*—'s:)’s ' - Q(1'2:Y2) s
(x1:}’1) = P(-36,7), C"z:)’z) > Q(ZO 7) and (x3,y3) = R(O —8)
d =/(c, = %)% + (v, — y1)? |
a = [RQ| =/(20 = 0)2 + (7 +8)2 = V625 = 25
b =|PR|=/(0+36)2+ (-8 =7)2 =1529 =
c = [PQ| = V(20 +36)2 + (7 - 7)2 = /562 = 56
x, y) 3 (ax1 + bx, + cx3 ay, + by, + cy3)

a+b+c ' a+b+c
I(x, y) .
_ (25("36) +39(20) + 56(0) 25(7) + 39(7) + 56(—8)
25+39+56 - ' 25439+56
= (-10)

e - — - -

———— e e e e et i st At S~
——————

Q.16 The liné segment Jomlng P( 8 1()) i) Q(6, —4) is cut by and y
axes at Aand B respectively. Find the ratlo in WhICh A and B lelde PQ
N _ ] _ " s

Please visit for more data at: www.pakcity.org
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he students’

ror X-axis: Poi
—4m + 10
“m+1
_4m+ 10 ="

i

A4m = 10 =7

E:]_ = 5t .
2" : "o
"For Y-axis: Poi
6m — 8
m+1 -
6m—8=20

6m =8 = |m

4

§:1=>4-:3

Q.17 Find the

~ Points are:

) A(1,3), B(2
\%m
SOIution:

Centroid G(x,
) A(1,3), B(2

-G(x,y) — (}_
G(x,3) = (-g.

(ii) P(~2,5) 0

-G(x’y)::(:_g

IL '
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[ne —-- = e gve
”

SOIUtiOn '
(Y1) = P(—8,10) and (xz,yg) = Q(6 —4) and m:n = m: 1,

mx, + nx; my; + ny,
() = (P m+n = m+n )
m(6) + 1(—8) in{—4) + 1(10)
(x,}’):( m+1 m+1 )
~ /6m—8 —4m+.10 - | a !
(x’y)—-(m—-l m+1 ) | i .
For X-axis: Point of division = (x,0) .

~4m+10 0 -
i o@pakmty org%

_Am+10=0

5
4m = 10 = m=zl

E- 1= 5-‘2

2° - .

For Y-axis: Pomt of dIVISIOI’l = {0, y) |
\0.>

obm — 8

m+1, o 0

: | \& :
' 3 .:.E‘. .

6m=8=>.m=¥-3— - \§$

4 { e .
3 = 4:3 o ‘

Q.17 Find the coordihate's df?the centroid of a triangle whose angular
points are: - - = | | ‘

() A(1,3), B(2, 7) and C(S 6) - (i) P(=2,5),Q(-~7,1) and R(—8, —4)

s SR ' ) S _ —
Solution; - . |

Centrmd 6z, y) = (x1 + 9;2 + X3 ,yl s 3;2 + J’B)
(i) A(1,3),B(2,7) and C(5,6). | ' _
Oy = (1212 3174 0)
3 ’ 3
G(x,y) = ..E.;. .];9)
3'3)

i) P 5),Q(=7,1) and R(—8, —4)
,G(x»J’)-z (:‘2 ~-7—85+4+1~—- 4)
T T

Please visit for more data at: www.pakcity.org
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3 —-"“17 2) —
Q.18 A straight line passes through the pomts (7 9) and ( 1 1) Flnda |

pomt on the Ime whose ordlnate is 4 ‘ .

| ==

Solutlon
(x1,y1) = (7,9) and (xz,yz) = (-1 1) andm:n =m:1

Point of division = (x,4)" |
- mx, + nx; my, +ny, |
(x,y) = ( ) N

| m_—lj n m-+n :
(x,q4) _ (m(-—l) 1(7) m(1) + 1(9))
—m+7 m+ 9_)

m+1 = m+1l
(m‘+. 1 }m-+1

Point = (2,4)

- Q.1 Find the.slope of the line passing through the given pair of points.

.-""'-"-

- (i) A(3,7) and B(2,9)

(ii)) E(5,3) and F(—2,3)
Solution: | )

(ii) C(5, —2) and D(3,6)
gv)'G(0,0) and!H(a&.bZ#/

Please visit for more data at: www.pakcity.org
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- Solution:
For 1 lin

:-')']I’Ll’_)’}’l_2 _

(i) A(2,1)
'(xlr yi) -

Slope of ¢

(i) C(— 1,
(xl’yl)
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jrve ~=— - —— e s P S Y
ind (\ \ 97 : -

.-—-—-""""""""-"'-2

1) nt — 2 — 3
W[ i) €5, —2) and D(3.6)

(v, y1) = C(5 —2) and (x;, y;) = 1(3,6)
6 - (=2)
m=-"3_5
(i) E(5,3) and [F(—2,3)
(vpy1) = EG, 3) and (x,,¥,) = F(-2,3)
3—3
m= "5 ¢
(iv) G(0,0) and H(a, b)

(Ip}’1) = G(0,0) and (xz,yz) = H(a_,b)

b—0 b _ ) N 5
m=— 0 = v | | c% pakcity.org %
Q.2 Find the slope ofthe perpendxcu|; line when the given line passes
through the following pair of pomts

U1

(MA@, and B(4,5) (i) G1,0) and D(3, 5)
(i) E(2,1) and F(—-3,1) . | Qh] G( 1,2) and H(—1, --5)
rSolutlon - | ’Z\}b
Al
For 1 lines o $$ -
MMy = —1 = My =S, 7
| my

() A(2,1) and B(4,5) 1
(x1,31) = A(2,1) and (xz,yz) - B(4 Shy

5—=1 4
M = —— el

-2 2 \n@ [
Slope of perpendicular line = ==~

{ii) C(—=1,0) and D(3,5) . 4
(x1,5,) = C(=1,0) and (x,, ¥2) = D(3 5)

Hl = >0 e E
3-(-1) .4 |
4
6) . Slope of perpendicular line = — %

- ~

e
T\J

i) £(2,1) and F(—3,1)
Couyy) = E(2,1) and (e, y2) = F(=31)

Please visit for more data at: www.pakcity.org
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5!0pe of perpendicular line = -3 (undefined)

(iv) G(—1,2) and H(—1, =5)

(xy,y,) = G(—1,2) and (x,,y,) = H(—1,-5)
—5-2 __--5-—2__ 7 -

~1—=(-1) =141 0

Slope of perpendicular line = --17]- = ()

m =

Q.3 In e'ach of tlhé fdlid&ving-'_t-he_slhopé df the line is given,mWh:;_t is‘_the
slope of a line (a) parallel (b) perpendicular, to it?

M2 (i)—2 (i) =1 (iv)4

'™

Solutiaﬁ: - o
r Slope of line Parallel | Perpendicular
(i = 2 K ——
§ 3 | o 2
-2 L |2 o
,_ 2 7
(m) -1 .| =1 < 1
(1v) 4 | 4 X 1
| 4 |

v . . | ‘ 2#7 —_—
Q.4 Are the lines [; and [, through thesg@\ pair of points parallel
perpendicular or neither? D ' '

(i) [;: (1,2),(3,1) and [,: (0, —1), (2,0)

(i) 11: (0,3), (3,1) and [;: (—1,4), (=7, =5)

(iii) 13: (2, -1, (5,—7) and Ly: (0,0), (~1,2)

(iv) i: (1,0), (2,0) and L: (5,—5),(~10,=5) =

’

Solution: N\ —
Y2 —
_ Y1

(i) 1: (1,2), (3,1) and L,: (0, —1), (é,o')
(e, y1) = (L,2) and (x,,3,) = (3,1)

1-2 1
m; = —
3—1 2
(x1»)’1) = (0;"1) and (xz»yz) = (2;0)
- 0-(-1) 1
3 == = =
2—-0 2

7’?1 F m, and mm, # —1 so-neither
(”) ll: (0!3)1(3:1) and 122 ("" 1,4), (""7 ""‘5)

Please visit for more data at: www.pakcity.org
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B B e =~ - =

3
1

m m, s@
Q.5 The li_ne
(2,1) and ((
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s = \VI~ /s S e me N~y

~1,4) and (x2,¥,) = (-7, —5)

(2 ~1), (5, 7)andlz (0,0), (— 12)
)= (2,—1) and (xzp}’z) = (5 —7)

\ m =" 5—2 o | | : | i
| Q0 ad Gy = (1) .
Y1) = ( . ﬁ

" -1-0 - S | i

| — m, so parallel | R -
— my . _.

o) 1yt (L0), (2,0) and L2 (5,=5), (~10, _5) ' |
(X1:}’1) = (1,0) and (x2:y2) = (2 0) P - _/' f 1

0o-0 - oy {Q) . -
m = % s 1 =0 . : S ,\\'\\ - . . j;l
(xy,91) = (5 —5) and (xz,¥2) = @10 —5) - B

., | 5-(=5) & B -
my =

=0 A
-10—5 | , K c@pakmty org%e o
m = mz so parallel -~

QSThe Ime through (6 4) and ( 3 2) IS parallel to the line through ‘
(2,1) and (0,y). Find y L) | S -

e S e ———
- e AR
e ——

%—_

Solution:

Yo
(3%

I
e
=y

amX o
(1) = (6,—4) and (xz,yz)”( 32) . Y
. i - - ]

My = ‘- (_4.) _Z
%30) = (2,1) and (x5, ¥2) = (0.

Please visit for more data at: www.pakcity.org
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|
Q.6 The line through (2.5) and (— ? “‘2) IS perpendicular to them

through (1 —1) md (\ ﬂ Fmd x. |

—_— o "'“*“"“‘““"m’%\\
Solution:

(x3.37) = (25) and (x5, ¥;) = (=3,-2) |

-2-5 7
mi:—3—2 5
v.) = (4,—-1) and (x5, y,) = (x, 3)
3-(=1) 4
T4 x—4
For perpendicular lines, mym, = —1 o
4 7

() o

x —4/\5 \\\'\\

28 = =5(x — 4) ’3&0 |

28 = -5x+20 \\@

S5x = 20— 28 \@

S5x = -8
{' 8

X = —=
L 5
Q.71 Using sIOpes prove that the (-1 4), ( 3 6) and (3 12 ) are the
vertices of right triangle. |
—n TR WOR _ N _ - =
Solution: |
5 = Y2 = Y

%1.31) = A(=14) and (x,,y,) = B(~3, —6)

Slope of AB = nichek, — G -

-3—(=1) . |

(%, Y1) = A(— 1,4) and (x5,y,) = C(3,-2)

Slope of AC = —4-4 __3

3-(-1) " "2

Please visit for more data at: www.pakcity.org
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since, AC L BC

—
Q.8 Using slope

(0,—1),(4,-3
solution:

[et D(x,y) b
A(0,—1),B(4
Y2 — V1
xZ —'3!,'1
.- AB It DC
Slope of AB =

mz

—-12+x =6 -
x =18 — 2y -
+ BC || AD

SlopeofBL-
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.\r

/9

LY
- Slope of AB = Slope of DC

T4-0 12 — x

p SIUUTIINE = —ir—m T vy mawiemancs Xl

Page 23 of 88

2 -(-6)
qope o BC =33y 1
| . s

3

| 2/°\3
AC L BCthen it is right angled triangle.

Gince -
0.8 Using slopes, find the fourth.vertex of parallelogram if

(0, ~1),(4,—3) :nd , g12,3.)' are its three consecutive vertices.

———

————

== . . ¥ s, -
golution: | o |

et D(x,¥) be the fourth vertex " .‘ N
A(0,—1),B(4,—3) and C(12,3) |

Y2 — Y1

: x2 — xl
+AB Il DC

3-(-1) 3-y

1_3—y

oz O
NS

2 12-—x 3
-(12-x) =2(3 - y) \@V
-12+x=6—2y N
x$18—2)/ - (1)

“BC || AD
Slope of BC = Slope of AD
3-(=3) y-(-1)

- 12-4 x — 0

Please visit for more data at: www.pakcity.org
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The Students Companion of Matnemmuca A _ R | IEE,?:—'
Q 1 Find the cquatuon of the stra;ght lines parallel to the coordinates axa.
and passing through the point (3, —4). .
solution: S *
0 |
© 3 |
>
2
1
\.
i <+ < $ 4
2 -1 0 1 2
<1 & ' -
B4
34
_ (3. “‘i)
_—_—4-—-—-—_—-—-—@-‘- '
_ _ o @$ _ Point =
5l | Equatiaq
ﬂ =Yy =
-6y | _ Equatio
Equation of line parallel to x-axis: y = constant | I = X =
. . - - ‘ hﬁ—_\ﬁ
>y =-—4 | | / ) y .- | Q3er
Equation of line parallel to y-axis: x = constant = G distance
— | _
x=3 ity o | _—| Solutioy
Q.2 Find the equation of the straight lines parallel to the coordinates axes Equatio,
and passing through the point (5,2). | = Ve
e . > M N
Solution: 2 Q.4 Fing
Units of ;
|
Soln—
olution
fquatie,
> X ~
Q‘G'Find

Please visit for more data at: www.pakcity.org
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-
el - u--n

I g StUABIID T W maiumancs Xii

a—— -
e — X
p—— et
Th el T R i — i o — s,

—
_\ e i T T EERIS SIS —— S SRR
- u

jinates axes

ey,
_ 2
Point = (5,2) ] Q |
Equation of line. parallel t%ﬂ\ams T constant
2y = 2 | |
it = (3, —4) Fquation of line parallel to y-axis: x = constant
2>X = 5 '
Q3 Write the equation of the straight line piérallel to x-axis which is at a
distance of 5 units from above the x-axis.
\\-k\ . - 41 EE—
{inates axé> Equatuon of line parallel to x-axis: y - constant
=> Y = -

Q4 Fing the equation of a line parallel to y-axis which is at a distance of 6
s of jts left.
R

bu
t}:tlon of line parallel to y-axis: x = constant
= ...___6

Please visit for more data at: www.pakcity.org
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(l) through ('5 --2) wuth the slope 4
2

(ii) through (—1, —4) with the slope — 5
(i) through (—-— -4;17,;?_-) with the_ slope %

(iv) through (0, b) with the slope m

(v) through the points (7, —3) and (—4,1)
(vi) through the points (5, —5) and (—3,1)
(vii) through the points (a(t,)?, Zatl) and (a(tz)2 2at2)
(viii) y-intercept = 3; slope = 2

(ix) y-intercept = —2; slope = —.-32- .

X) y-intercept = —35; slope =% .

(

(xi) y-intercept = 0; slope = 0

(xii) x-intercept = 4; y- intercept = 3

(xiii) x-intercept = —2; Y- mtercept =5

(xiv) x-intercept = —5; y-intercept = —1

(xv) the Ime perpendlcular from the orlgm to the Ilrkgg% =: 3 units and.it

makes an angle of ¢ = 60° with x-axis. Q\\f\
(Wl)p——a—lso" - - Q\b L
Solutlon | . - - ' \gﬁ\ = .' —

(i) through (5, ~2) with the s_I'Qpe.-'-fl-

(x1,¥1) = (5,-2) and m =4

y-;v1 = m(x — x,) |
—(=2)=4(x-5)

y + 2 =4x—20

0=4x -y —22

4x — y—22=90

\

(ii) through (—1, —4) with the slonpe N\
r 3
,

(’_‘1:}’1) =(~1,-4)andm = —'-g-

Y=y1=mx — x,) |
| ¥ = ("‘"4) ~ ;'""2‘()6 — (___1))
ytia= “E(x+ 1)

3y+12__2x._2
2x+3y+14=0

Y=y =

Page 26 of 88

The Students’ (

10e>
(jii) through ('—
1
(%1, Y1) = (_Z'
y")’1=m(x"
3_2
Yy~3 5\"
43’"‘3_3(
=y = |\
4y—3_2(4x
4 5\ .
5(4y — 3) = 8a
20y — 15 = 8x
0 =8x—20y+4

(iv) through (0, |
(xl’y'l') == (0: b]
Y=Y =m(x -

| y-b:m(‘x_'

Yy—b =mx
Yy=mx+b>b
(v) through the g
(xl’yl) — (7’ -
Y2 =)
Xo ——x.
| 1 —
Yy =(-3) —
}’+3_______(x

y“ﬁ("‘S):—_-____.l (
-3 -

Please visit for more data at: www.pakcity.org
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| The === bt “"amﬁmatics Xl

1 3
(il through { — = —) with the SIOpe
1 3

= (-—-;— I) andm =

'}’ ___yl T 7n(x - xl)

')

L‘EIN

Wy-15=8x+2 . Lo )
0=8x—20y+15+2 . cépakcity.org%o

(iv) through (0, b) with the siope m

units ang (x;,¥1) = (0,b) and Slope = m | f:
y—yl—m(x-—xl) ) o Q)
y—b=m(x - O) B -

_ | y- b = mx o \&(;\\A 1%.
y=mx+b

(v) through the points (7, —\@Aand (—4,1)
(tuy1) = (7,~13) and (x3,3,) = ( 2N
Y2 — NN - =

Y=y = (x = x;)
| Xo — x
y= (= 3)—1_;(_:-7)(%—7)', |

4 .
Y+3 = —— (x =7
7@ =7)

11y +33=—4x+28
"+11y + 33 -28 =0
Tt1ly +5= 0 |
[vi) through the pomts (5, 5) and (-3 1)
(xl*y1) = (5,=5) and (x5, ¥2) = (=3, 1)
~Y2= )

/

=y, = o
1= Xg — %, (x — x1)
5= g

Please visit for more data at: www.pakcity.org
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The Students Companion oI mamemauus A

— i
i e i gl . e e

= ——(xv—
y+5 4( 5)

4y + 20 = ~3x+ 15
3x+4y+5=0

(vii) through the points (a(t,)?, 2at,) and (a(t,)?, 2at,)
(xl,_)’l) == (ﬂ(tl)z, 2”(1) and (Xz,yz) = (a.(tz))‘, zatz)

2at, — 2at,

o = - —alt “
.} zatl a((2)2 _a(tl)z (':k ( 1) )
Z(I(tz _"tl) 2
y = 2at, = x —alt
! ] a(tz"‘t1)(t2+t1)( i3
—2at, = - —a(ty)?
.} 1 (tz +t1) (x a( 1) )

(t; + ) (v — 2aty) = 2(x — a(ty)?)

v(t, +ty) = 2at(t, + t;) = 2x — 2a(ty)?
y(ty + ty) — 2at;t;, — 2a(t,)? = 2x — 2a(t1)2
v(t, + t;) — 2at t, = 2x -
0=2x—y(t, +ty) + 2at,t,

2x — y(t, + t;) + 2at,t, = 0

(viii) y-intercept = 3; slope = 2 S
y=mx+b | . Q\E
y =3x+2 A*&"
0=3x—-y+2 | |
(ix) y-intercept = —2; slope = — =
y=mx+5b
g 3
Yy = 3%~
- X by 3
3y = -2x—6
| (x) y-intercept = 5. slope ___.%
Y=mx+bpb’
o 1‘
Y —-Ex- 5
-~ Xby?2
2}7 =" P 10
0=x-2y-19

(xi) y- mtercept 0 slope = (

Please visit for more data at: www.pakcity.org
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The Students’

~—mx+b

y::(O)X'FO

y = 0
(xii) x-intercep

| (xiv) x-interce
x Y
—+-=1
a b

X y
_5+—_1"_1

X by —5

X+ 5y = -5
(xv) the line o
makes an angl

X Cos @ + y sir
X COs 60° + y

Bl
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Page 29 of 88

\ The Students’ Companion of Mathematics Xl

S5x —2y = —=10 |
(xiv) x-intercept = —5; y-intercept = —dto‘)

a b - 0
— — =1 &
-5 -1 &

X by =5

XEdy==5

makes an angle of @ = 60° with x-axis.
| Xcosa+ysina =p
XC0s 60° + y sin 60° = 3

Bo(2)-

¥Cosa + ysina = p |
| | .3
*€0s150° + y sin 150° = )

9

| '(XV) the line perpendicular from the origin to the line, » = 3 unitsand it

T e e T St i . w5, S — s e - el e -

Please visit for more data at: www.pakcity.org
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The Students’ Companion of Mathematics Xl

X by 2
—\3x+y =3
Vix—-y+3=0

(i) slope-intercept form
(m) normal or perpendlcular form

Solution:
(i) slope intercept form
3x+4y—-12=0

4y = —3x + 12
=2 + 3
Y=g
y=mx+Db

(ii) two;intercept form
3x+4y—-12=0
3x+4y =12

=~ by 12

3x 4y

E‘l-"l“é-: 1
x Yy
—+-==1

4 3

£ Y
—+==1

a b

(iii) normal or perpendlcular form
3x+4y+-12=0
3x +4y =12

J32+42 =95 16=5

A(1,4), B(2, —3) and C(—1, —-2)

" Q.6 Reduce the equation_3,{?+ 4y — 12 = 0 to the
(ii) two-intercept form

Page 30 of 88

| g
he students’ Con

T
@nofAB |
(xi,y;n) A(1,4) 2
__)"2"3’1(
y YT x, —x
—3-4
y—4=7-70
_4=-7(x-1

y_,_4:—-7x+7
y | _
jx+y—4=7=

7x+y—11=0
gquation of BC k

(%1, yl) = C(-1,-

y —(—2) = > .

1
y+2=—§(x+

3y+6=—x-1
x+3y+6+1=
x+3y+7=0
~ Equation of AC"

—2—-4
J 4 —-1-1
y—4=3(x-1)
Yy—4=3x-3
O=3x-—y+4_
3X—y+1=0

Q.8 Find the equat
J%ining (—1,2) anc
M

Please visit for more data at: www.pakcity.org
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N

— ion of AB _
Egua=—" |
Y1 ) A(l 4) and (xz,yz) — B(Z 3)
(11’ J’z V1 . J
y . X2 T X
-3 —4
= (x -1

y~* o 2-1 (. )

},,_4:-7(.1'"1) 2 & , \

4= ~7x+7 ngak(:lty Org%o /
,ﬁ+Y" —-7=0 | '

7ty T 11 = ”

Equation of BC ~

(xp Y1) = C(——l 2) and (x,,y,) = B(2 3)

- (=2)
}’f(—z) — (= 1) (x_( 1))

y+2= -.--'3-(36 +'1)

x+3y+6_+1-—=0 | Q\ |
Equation of AC - Q

(%)’1) = A(1, 4) and (xz:J’Z)@’\AC( 1 2)
¥- 4-— 4T 4(x—-l) a,‘_ |

—1~1
y=-4=3(x—-1)
)"—4=3x'—3

0=3x-y+4-3

1 - —
y+1=0

Q.8 Find the equatlon of the perpendlcular bisector of the segment

joining (—1 2) and (9 12).
-~ Solution: |

s = r—
= ———

—— ]

Midpoint = (5‘1 TX2 Y1t 3’2)
(x 2 . 2

v =(-12)
(xz,yz) — (9’12)

<@ 2 2

Please visit for more data at: www.pakcity.org
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Ch=07. Plane Analytic Geometry: Straight Line

z-_ Y2—NM | o | \
" X2 — | | |
12 -2 10
™=9¥1 10
m, = —1 [For perpendlcular lines, mym, = —1]

y—y, =m(x —x;)

y—7==1(x — 4)

y—7=—-x+4

x+y—7—-4 =0

x+y—11 =0

Q.9 The x-intercept of a line is the recnprocal of its y intercept and line
passes through (2, —1) Fmd its equation.

Solution:

Point = (2,-1)
x-intercept = a | |
y-intercept = b, . 4
According to questio‘n: a '-—-% o | \S‘,\
X Yy &

a b
Put (2,—1)anda = - |n (1)

1+7T"1

=1-(1)

W=

For (A), (1) = l I ~

Please visit for more data at: www.pakcity.org
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e Stuaernts
=5

Y 1
1+1
x-l"y—-l-:c
cor (B), (1) =
X _
7717

2

*r2y—1=
. .
xby2
x+4y —2=
W
Q.10 Find the

sum of its inte
ﬂcﬁ:mm
Solution:

Point = (-2,
x-intercept =

y-intercept‘ =
According to q

X :
Y i

'a b

bx + ay = ab
Put (=2,—4) ¢
(1) = —2(3 -
—6+4+ 2a - 4q

.az-3a--6_.




Ch=07. Plane Analytic Geometry: Straight Line

s

sum of its intercepts equal to 3.

ﬂ-ﬁ e —— — ————c—

Solution: -
point = (—2, 4)
x-intercept = a

c%pakmty org %c
y-intercept = b -

Accordlngtoquestlon a+b—3=>b—-3c5a
et O N
bx+ay=ab | Q\E
Put (=2, 4)andb-—3-——-am )
(1) = —2(3 - a) - 4a-a(3$-—a)
—6+2a——4a—3a—a , |
a*-3a—-6—-2a=0 | g
a-—5a-——6—0 | |
a—6a+a—6—0
a(a-—6)+1(a-— 6) =0
(@-6)a+1)=0 -

a="1%

' G=-1=p=3—(-1)=4-(A)
“-—6=>b-—3 6——.-—3—>(B) |

ek e = E e
S me e,

Please visit for more data at: www.pakcity.org
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Q.10 Find the equatlon of the line which passes through ( 2, 4) and the
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Ch=07. Plane Analytic Geometry: Straight Line

hematics Xlil

The Students’ Companion of Mat
For (B), (1) = :

mtercept is twice that of the Xx- -intercept.

Solution:

Point = (5,6)

x-intercept = a

y-intercept = b |
“According to question: b = 2a -
X

4T =1 (1)

Put (5,6) and'b = Za in (1)

5 6

— 1 L T
(1) = — —+ o _ 2

s, 3,
a a g . .
5+3_ . L R
a . o
e =8/ L
—2(8)—-16
y .

1) = —=1

(1) 8+16

X by 16 N
2x+y—16" |
Q.12 Find an equatlon ofthe line through (11 -5) and parallel to a Ilne

having slope =

5,55.’

B —— - — _ _ ' ) ‘ \#’ '
Solution: ’ v ,
3 -
My = —
153 o
- _-
.mz _2° [FOI‘ I lines

(xl:Jﬁ) = (11,-5)
,}’ ‘yl == ‘m(x xl)_

. 3
_Y+5F§@—1n

3

Please visit for more data at: www.pakcity.org
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The StUdentS C

(7 +5) = 3(x

2y+10"3x—
0-‘-336—'2)/"'
3x——-2y 43 =

——
. .13 Find an eq

the line having s

3y+18=2x"
2x — 3y +8—
2x—3y—10:

. Q.1 Determine

given straight |
(i) 3x + 11y —
(i)) 10x — 12y
(iii) 29x — 17y

--__""“"-—-—

Solution:

Note: for abov
(1) 3x + 11y —
3X + 11y — 4
Point = (10,1
3(10) + 11(1)
=3 <0

(10,1) is below
Point = (—4,6

3(‘“4) +11(6




Ch=07. Plane Analytic Geometry: Straight Line

| to a liné

9 stugﬁﬂts Companion of Mathematlcs XII

10:::3X‘f"33 ‘ | ' ) | »

Q.13 Find an unatlon of the ine through ( 4 . 6) and perpendlcularto
3

ope — =
e line having slop T

e e e

solution:

3 c-%pakcny org %o
my = 2

2 [For lees]

g [n117n2 =—1 .
(xl,yn) =(-4-6 - .
y - Vi = m(x T xl) ‘

\

\\

y+6""‘"(x+4‘) | 3

3}}—|-18—-2X+8 s | | ‘
w-3y+8—-18=0 . Q&Q.

x—3y—10=0 ° )

0.1 Determine whether each of the specuﬁed points is above or below the

-

given straignt line:

() 3% + 11y 44 = 0,(10,1), (~4 6) and (5 3)
i) 10x — 12y + 17 = 0, (=20, ~15), (5,5) and (100,84)
lii) 292 ~ 17y + 31 = 0,(0,2), (—-J, -3) and (20,30)

-

Solutlon

Note: for above and below the line, coefﬂmem‘ of y must be positive.

03 + 11y — 44 = 0,(10,1), (-4,6) and (5, 3)

T+ 11y — 44 = 0

POlnt (10 1) ©

W) +11(1)— 44 =0 ,,
=3 < ‘ |

Plo 1) is below the line
UInt = (—4,6)

- “H +11(6) — 44 = 0
0y,

Please visit for more data at: www.pakcity.org

A W W —g - —
s

1
L s e A e el - -—- % ;
i e R it T et s i, s -+ M i it g Mt .
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Page 36 of 88

The Students’ Companion o e e ) . Stu dents’ C
(10,1) is above the line WB—S
Point = (5.3) (i) 15x — 4)/ -1
3(5) + 11(3) =44 =0 i) 3x Y T2
(10,1) is above the line | Zolution:
(i) 103 — 12y + 17 = 0, (—20, ~15),(5,5) and (100,84) axi + by
10x — 12y + 17 = 0 d=1" Jaz + 1
—10x +12v—=17=0 (i) 15x — 8Y =
Point = (""‘20, —'15) | (/:1')/1) = (2114
—10(--20) + 12(=15) =17 =0 . ~ }5(2)-—5
3>0 | ‘ : d - 1/rl:";Z +
(—=20,—15) is above the line - (i) 3% — 4y + !
Point = (5,5) 3(4) — 4
—10(5)+12(5)=-17=0 | = _ﬁ?:
—/ =0 | - | (iii) 3x + 4y +
(5,5) is below the line o | | 3(3) + 4
Point = (100,84) \-0) BN
—-10(100) +12(84) - 17 =0 | | | . s 3
\}\ (iv) 2x — 7y +
-9 <0 | O | - -
\% | , 2(7) — 7
(100,84) is below the line | | = ———
(iii) 29x — 17y + 31 = 0, (0,2), (-3, ~$\§and (20 30) 2% +
—29%+ 17y —31=10 ) - (V) 5x + 12y -
Point = (0,2) | . R | - 5(3) +1
—29(0) + 17(2) — 31 B* | W%
3>0 Q.3 Find the d
(0,2) is above the line (i) Sx — 12y 4
Point = (-3,-3) (i x + y — 2
-29(-3) + 17(-3) - 31 - | | (iii) 4x — 3y 4
. — "
5>0 ' Solution:
(—3,—3) is above the line d-| 6 —c
Point = (_20,30) | | Vaz 1 p
~29(20) +17(30) =31 BT | i) Sx — 12y 4
—-101 > 0 hi5x ~ 12y -
(20,30) is below the line | @=5b=-
Q.21n each of the fallowie g ire e 110 — (-
e following, find the perpendlcular distance from the = NG ]
+

point to the line: .
wwwwm;:.n,,_mz — e s

Please visit for more data at: www.pakcity.org
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\(Th é students a athemancs x|| |

(I) 8y 5 - 0 (2 1) (“) 3x _ 4y + 5 _ —'—--—--— ——
i) 3%+ 47 10=0,3,-2) (M2x-7y+1=0,(74) - |

) (i ‘ .
Jq_) |

Y ——— —— < s —as=ma

yl)-—'(Zl)andl 15x—8y 5-.:0

15(2) —8(1) — 5| _
4=\ /157 + (=8)?
(||)3x 4y +5=0,(4,-3)

3(4) — 4(—3) +5
| ey e
(ii) 3x + 4y + 10 = 0,(3, 2)
3(3) + 4(=2) + 10|
d= = — umts
1 3%+ (4)2 l
W) 2x—7y+1=0,(74)

. 2(7) —7(4) +1 I Q
— ——— umts
V22 4 (=7)? @él

| W5x+12y —16 =0,(3,~1)
5(3) + 12(—1) — 16 ‘
V52 4122 - J169l -.1.13

e

(Xp

17 - |
I | I = 1 umts

= = 1 units

— .
s ————

Q.3 Find the distance between the parallel lines:
(l)Sx 12y +10=0,5x — 12y —16 = 0

ifx+y—2=020+2y—1=0
(”l 4y — n x =
) 4 - 3y +12=10,4x =3y ~12=0 - _
Solution: |
d=|_ % _Cz
VaZ { p>

V5=12y +10 = 0,51 — 12y =16 =0 _
15x“‘12y+10—0andlz 5x —12y —16 =0
S9b=-12,¢, =10,¢, = —16 '

/ d= |10 ( 16)
h

Please visit for more data at: www.pakcity.org
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} The Students’ Companion of Matnematcs Al )
| 110 + 16 T

V16 ' \ "

d‘_: IE’ = 2 units

(i[fx+y—2=02x+2y—1=0
ll:.rl'l"y_z:o

and [;:2x + 2y —1=0
= by 2 |
= x + 1—0
x+y 5=
1
a-"-—“lb“‘l,Cl:-—-ZCl ""'E )
1
2= (=3)
V12 4 12
1/ 1
d = -(,2:-),
vy O
1=|-%() S
d = , &
242 \@*-
d=—_ '
V2
-5
. 2v2\V2
32
2(2)
3v/2
d—-—-—-—4——un1ts

(|n)4x-—3y+12-—04x—-—3y-—-12—-0
l1:4x — 3y +12 =0and [,: dx—3y—12 =0

12 -12)
e+ (=3
12412
V25,
‘d=24
S5

Please visit for more data at: www.pakcity.org
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e Stl.ld
Itl”é‘r

d=75"

tan @ =

tan 8 =

tan 8 —
tan g9 —.

0 = tan-

9 = 180¢
Q2 Fjng
2X 41

Olutjon
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TN

gpe STUMTID o T e TITRITINANCS Ak
. _r.' = e SRS s comen o i;: .‘L
- s » ; i t;‘ E

i PRI et yE bt
et wd

- .. . - 4 . “u - = ".;w .- 3
N e i, B, P B VI 08 e A N o B
e i

e r— .
s e et ——.

“? units .
i7s v@pakcny.org %c i
R |

.1 th“ E the angle between two lines when they intersect at orlgm and
qe of the line passes through (2,3) and the other passes through

._.5.(1)?

1, — X

U.)
-
7S
PEEPPICERE s PR SRS S o ety B S e ot o o+ e

-
-
-y — Feme tdyn

S g g s . R .
PR PN PP ET S LR - R P § 2 g gy o e

e e

tanf = |—=

tang = ___2.

ang = Z(_l_), | 1 - | P
2\2 S
taflg-_:z

4
0=t n-1("
"‘"tdn () = 60.25°

Sl NV e i
L I b | L e A TR TP

4 .
"*180‘”’—-6()2 =119.74° [ e

T T A

* ?“‘“‘Mh nale | I iy 47( — 3y =8 and B
L. Nd the angle between ’rhe followmg ines: {;: iig
z Zx | ) ls‘%
Fﬁq{m&i B 2 m;wwmﬁw‘ﬂ‘& _____.—_;_-;_:..m...:—\-‘-—?f—ﬁ-‘-—";:"" B ; ﬁ
Ution | | k
B |

Please visit for more data at: www.pakcity.org
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!,Ix_ —-4.'3y =ﬂ-—t‘3—;nd ly:2x 4+ dy = 4 ~
41» 11- 2

=

= —e——=—=and m, = —,
Nty —3 73 ), =

L=

m, —m, ’

1 +mym.
4
3

1+3(-5)
1S

tan @ =

|

=1 0o

tan ¢ =

el

iR g =

[~

tanf = [(——

7

26

tan @ = —
7

be —
N Vi

26
8 = tan™! (-—7—-) = 74.93°

Or 8 = 180° — 74.93° = 105.06°

- ARk L A N
Q.3 Find the acute angle between:l,: y = 3x +14ad | R e
' - | ééid 21y = —4x + 3,

%:__—_——-———————_q_——
>

Solution: , | Q9
l;:y =3x + 1 and L:y=—4x+3 | _I \$$$ |

m; = 3and m, = —4
?nz "'_Tn,l l

tan @ =
1+mym,

—-4-3 |
1+ (3)(‘-—4), -
w7 |
~11 . ~ ‘
'7 : -
tanf = — | » ,
11 '

7

0 =tan"! — = 32.47°

e T e e

Q.4 Find angle between tw=o lines f whic
lineisx -y +4 =0
Solution:

tan @ =

tan @ =

, one of which is the x-axis and the othe'

0 = Angle between the line and x-axis K |
Lx—y+4=9

Page 40 of 88

—_—
Q.5 Find the anj

g = 0.
ﬁm
solution:
Li2x— 3y +7
2

L2

tan @ = —_—%—2—-2—

12
29

2

2
tan & -.:-___9.
2
29
0 =tan™!— =

R ]

2
Or6 = 180° -
—_—
Q.6 Find the eqt

45° with the lin
e

— ==

tan 8 =

Solution:

(x1,3,) = (3.2)
ll:x — Zy = 3
1 1

e, —
_—

-2 2
= Angle betwe

tan g —

7n1:___-___
6

Please visit for more data at: www.pakcity.org
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Page 41 of 88

01’9—- o . - o | ‘o'
0r8 = 180° —86.05° = 93.94

Q.6 Find the equation of the line through point (3 2) and maklng angle -

45° with
K
50|ut|on

the line x — 2y = 3.

N =

e between the lines = 45°
Mm; —my |

1+ m;m,

Please visit for more data at: www.pakcity.org
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The Students’ Ccompanion of Mathomatics 21l . S
| Ny, == 5y . -
27T | .
tan45° = L ——177"
l i+ -.Zmz
1
1 y — T3
My~ __]_;m’* 2
=1 - | 1 4am
1-+ -.'2-7712 | B R
2m, — 1 2my — 1
=t | 1 =t
T2+ my, | Z :*'zmz
2 .
2m, — 1 | e 2m, — 1
1_-2+mz. - 24 my
24+ m, =2m, —1 | =2—-my,=2m, -1
My = 3 3m, = -1
.y—y1:771(x“‘x1) m —-.'_.}.
y-2=3(x-3) C B
y—2_=3x—-9‘ | y_2=__(gx__3).
0=3x—y—7 | 3
] 3y — 6 .ﬁ"“x + 3 -
NN |
‘x + 3 9=0

Q.7 Determine the measure of the _a:cu@‘ngle between the straight line
x —y + 4 = 0 and the straight line p‘éis.ing through the points (3,2) and
(2,4). ' | N\ S

——.

. o — i

o - — =t

Solution:
ix—y+4=0"
Let
my =Slope of [
1
m; = ——y =
(1, ¥1) = (3,2) and (25, y,) = (2,4)
m,; = u = —~2Z
2—-3
tang = T My
14+ mym,
tanf = |— —2-1 |
1+ (=2)(1)

Please visit for more data at: www.pakcity.org
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e Studer
ran & = :I
tan 6 =3

g = tan”* 3 =
Q.8 Find the e
intersection @

intersection.

The family of
L+ Kts = 0
2x +3y —8
lyx—y+1
[;:2x + 3y -
2(y— 1) + 3
2y — 2 + 3y
5y —10 =0
5y = 19
y=2

T (D=2>x=2

x=1
Point = (1,2
OR
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e,

straight line
ts (3,2) and

Page 43 of 88

\ C l ‘ | |
- rh'? studegts ompanton of Mathamatlcs )(II - 3

pan 0 = --1.

nd =
t tq,.,-l 3 = 71.56°

a8 Find the equatlon of famlly of lines that pass through thepomt of
ntersection of 2x + 3y —~8 =0and x — y +

1 = 0. Also find the point of

2r+3y 8"“Oandl2x y+1-_-_-,0
The famlly of line through the intersection of [, and lz is
2x+ 3y — 8+k(x y+1)_0
Lix — y+1-0=>x-y—1_'>(_1)' -
j:2x+3y—-8=0 . .
0y—-1)+3y—-8=0 .. -
' @

\&o

OR

A

2L

i ——————r ]

- -Qg F'“ the eqlon of a line through the intersection of the lines:
2 4 3y +1=0,3x - - 4y = 5 and passing through the point (2,1)
(II X — 4 gln |

g

HRATEIR e e R
- -
y
‘H
‘-e

= 3 x+ 2y 9 and passmg throughon

Please visit for more data at: www.pakcity.org
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The Stqqegjs _pomgqnlon of Ma@hematlcs xn_ e e
WR 5x — 11y + 1 = 0 and parallel to 6x + 133’% onRP
(iv) 2x — 3y + 4 = 0,3x + 3y~ 5 =0and parallel to y-axis. (1) = (x =
(v) 5x =6y =1,3x + 2y + 5 = 0 and perpendicular to 5y — 3x = 11 3x — 12y —
(vi)3x —4y+1=0,5x+y—-1=0 and cutting off equal lntercept, 2x — 14y =
from the axes. (iii) 3x + 23
(vii) 43x + 29y + 43 = 0,23x + 8y + 6 = 0-and having y-intercept _, ly: 3% + 2
(viii) 2x + 7y — 8 = 0,3x + 2y + 5 = 0 and making an angle of 45¢ Wit [,: 5x — 11
| | The line thr
the line 21 + 3y 7 = 0. | o -
Solution: (3x + 2Y -
(|) 2x+3y+1=0,3x — 4y = 5 and passing: through the pomt (2, 1) 3% + 2) —
12 3x —4y — 5 =0 | (1) is paral
The line through the intersection of l1 and Iy is a,b, — 0,
.l +kl,=0o0rl, +kl;,=0 6(2 — 11k
2x+3y+ 1)+ k(3x — 4y 5) =0 - (1) _ o - 12 — 66k
It passes through (2,1) . o \0) I | | —~131k —:
(1) = 2(2) +3(1) + 1) +kB(@) - 4(1) a&%) =0 - |  131k=-
8 +k(—=3) =0 IR Q* L e e oo 27
8 : I‘ | | ’ ,. ‘ .---

8-3k=0=k=3 \@$ | ' oo
| (1) = (3x

(D= QRx+3y+1)+ (3x 4y 5) =0 | o 131(3x +
3(2x+3y+1)+8(3x 4y=5)=0 - |7 393x+2
6x+9y+3+24x-—-32y 40=0 | S 258x + 5%
'30x—23y—-37=0 .- ||\N/, ' ~ | - (iv)2x -3
(iijx -4y =3,x+ 2y = 9N passing through ongm. o ly: 2x — 37
li:x—4y =3 . | T | [:3x + 3
L:x+2y=9 - YR | , The line th
The line through the intersection of l; and l2 is I b+ ki, =
l1+k12_00rl2+kll—0 | \. (zx——3y-
(x — 4y — 3) + k(x + 2y — 9).._()_,(1) - - 2x-f-3y+
It passes through (0,0) o | - X2+ 3k)
(1) = (0 - 4(0) 3) + k(O +2(0) — 9) —~0- | i (D) is paral
—3~9% =0 | - | Slope of y-
9k.-.-'=;--3_=:»k-.=_-..._1_ ” - '. ~4+3k
. 3 . | _, 5_3 + 3k

Please visit for more data at: www.pakcity.org
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- 12y =9 =X =2y 49 =0 cépakcity.org %.:
oy~ 14y =0

(i;i) v+ 2y =8.5x 11y + 1 = 0and parallel to 6x -+ 13y = 25.

A i e Pa e PR e 4
S o ——— —

| 4o B VN — = )
terCept -5 | 11:3,\ 4 L) ¢ (

of4se, | psr-ilyH1=0
With T‘he line through the intersection of [, and [, is

T 11+k12=00r12+k11=0

| | (3_1.+2y—-8)+k(5x—11y+1)=0—+(1)
Nt iy +2y — 8+ 5kx — 11ky + k = 0
((3+5K)+y(@2—-11k) + k-8=0

(1) is parallel to 6x + 13y = 25

s B s e il il T
- - - -

.

S T g i I e AT Sl s S Bt n -

- o - P — i e P T
2 A 3 . i

by — a,by =0 | )?
6(2 - 11k) — 13(3 + 5k) = 0 3
12 — 66k — 65k —39 =0 S i
~131k—27 =10 ‘\%p d
131k = =27 - ©
. 27 $Q®
~ 131 &

]

()= (Bx+ 2y —8) 131(5,‘:c—-11y+1)=0 | ;1
1313x +2y —8) — 27(5x =11y + 1) =0
393x + 262y — 1048 — 135x + 297y — 27 =0 ;
258x + 559y — 1075 = 0

(iv)2x — 3y + 4 = 0,3x + 3y — 5 = 0 and parallel to y-axis. |
:2x -3y +4 =0 . | | o
Li3x+3y—5=0

The line through the intersection of [; and I is
h+kl,=00rl, +kl, =0
,(zx"“3}’+4)+k(3x+3y—5) =0 - (1)
¥ =3y + 4+ 3kx + 3ky — 5k = 0

*(2 4 3k) + y(—=3 + 3k) + 4 — 5k =0

(1)s parallel to y-axis

*lope of y.axjs =

243k p

\
=34 3

1
0

Please visit for more data at: www.pakcity.org
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The Students’ COMPaNIYe: =72 Zim o= —~
T S k=

T3+3k=0 =K , ye By =

()= @v=3y+H+ 1(3x +3y —=5) =0
ey —-1=0 .

S5x 1 — () and perpend|c-ular to 5}’ — 3x = ]1'

(V)Sx___(jy: 1,31’+2y+'5
{;:5x — 6y — 1 =0

12:3x+2y+5:=0 |

The line through the intersectio

I, +kly =0o0rl, +kly =0

(5x — 6y — 1)+ k@Bx +2y+ 5) =0 - (1)

‘51'-6y—-1+3kx+2ky-il-5k =

+(5 +3k) + y(—6 + 2k) =1+ 5k =0

(1) is perpendicular to —3x + 5y =11

ara; + byby; =0 |

—3(5+3k)+5(-6+2k)=0

'—15 -9k — 304+ 10k =0

k—45=0= k =45 .

(1) = (5x — 6y — 1) +45(3x + 2y +5) =

S5x —6y — 1+ 135x + 90y + 225 =0
« 140x + 84y + 224 =0 - ,

(vi) 3x —4y +1=0,5x

from the axes.

[;:3x—4y+1=0

l,: 5x +'y— 1=0

The line through the intersection of [, and I is

l,+kl,=00rl, +kl; =0 ‘ |

Bx—4y+1)+k(5x+y=1)=0- (1)

3x —4y+1+5kx+ky—k=0

X3 +5k)+y(—4+k) =k —1

- by (k- 1) |

n of 11 and ZZ is

0

- O
Q_ _

| VO

—1=0 an&utting off

; @ :

equal intercepts

Y
8
. \@*

Please visit for more data at: www.pakcity.org
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«-D{ET

—4
1
5=
—4

k- 1){——41{

kﬁl;'—'

7

—

4

1) = (3% ~
gx —3y =0

(1) = (3% —

12x — 16y +
~23x — 23y
(vii) 43x + 2
[;:43x + 29
l,: 23x + By

"The line thro

L +kl, =0
(43x + 29y
43x + 29y 4
x(43 + 23k)
For y-interce
0(43 + 23k)
~58 — 16k -
~10k — 15 -

10k = —15.

(1) => (43x -

2(43y + 29}

26x + 58y 4
172 4 347,
Vi) 25 4 7,
the line » K
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qla \ Studen(s VWO W ey Wy iiauiieiniiaucs All
L b
N ,A,/’ _._.4+k
) k‘"l — =0
T oo r
(A”'l){§+5ﬂu—-4-+k B | | h
-—4+k-—3——5k} ) ‘
(k"“l).{(3+5k)(—4+k) N
7
Aﬂlp__:q‘- -
)= @Bx—4y+1D+106x+y—-1)=0
g -3y=0

. r Lo |
():(3x—4y+1)—~—.(5x+--y—1) =0 .

12x — 16y + 4 — 35x =7y +7 =0 I o

~23x—-23y+11=0 | - | " r;;

(vii} 43x + 293’ +43 =0, 23x + 8y + 6 3\@ and having y-intercept —2. o

o :43x +29y +43 =0 ) |
" ,:23x + 8y-+6 =0 | \&(’ o -_ o -

equal intercepts The line through the intersectio l1 and l2 is |

i+kl2=00rl2+kl1=0$ S " | ]

| 43x +29y + 43) +k(23x+8y+6)-—- 0 (1) - o

w43x+29y+43+23kx+8ky+6k—0 | - | |

x(43 + 23k) +y(29 + 8k) +43 +.6k =0 .

For y- lntercept x =|(# - |

03+ 23k) + (—2)(29 + 8K) + 43 1 6k =0 -

~8— 16k + 43 + 6k = 0
“10]{__15:()

1°k==-—15=>k=_;

) ,
)=>(43x+29y+43)-—--—(23x+8y+6)-0

z(ﬁ T 29y + 43) — 3(23x +8y+6)=0
17x+58)’+86 69x — 24y — 18 = 0
v lll) 34)/ T B =10
£ 4 7y —8 = 0,3x + 2 + 5 = (0 and maklng an angle of 45° with

the |
ln92x+3y 7 e )

Please visit for more data at: www.pakcity.org
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The Students’ COMPANION O maeyses oo . .
l,:2x +7y — 8= 0 | -
L,:3x+2y+5= 0

The line through the intersection of [; and [ is

I, + kly =0orl, + kly = 0

(2x -+ 7y~ 8) +k(Bx+2y+5)=0~ (1) .

2x+ 7y~ 8+3kx+2ky+5k—'0 |
x(2+3k)+y(7+2k)+5k 8-—-0

2+ 3k 2
™= g M=
my — My
tan 45° = + | |
1+mm, S
2 2 m,
1= 32 - 1= 324 .
Cicgme L igim
_—2—-3m2 . | ' _ —'2—3m2'."‘
1_3—2m?_'. L 1- 3—2m,
3—2m, =-2-3m, ®—2+3m2'
my=-5 1\‘@5‘-’”2 o
23 a1
=S (Ym=g
243k = 5(7 + 2k) Sl o243k 1
2 + 3k = 35 + 10k y T AR 5
—-33=7k. 7 0. —5(2+3k)"“7+2k
L3 w . | -1l0-15k=7+2k
7 AN BEUMFSTTE g |
o ey |

-'(1)=>(2x+7y 8)—1(3x+2y+5)‘“0
2x+7y—8—3x -2y — 5—0
—X+5y—13=0 |

_ | 33
(1)=>(2x+7y-—8)-—-—-—(3x+2y+5)-O
7(2x 4+ 7y — 8) — 333x+2y+5)=0
14x + 49y — 56 — 99x — 66y — 165 = @
—85x — 17y — 221 = 0

85x + 17y +221 = ¢

Please visit for more data at: www.pakcity.org
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The ==
A(12)

3
Il
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T

%

,,__......--—......-.—-—---—-l-—— et T

The
. utlon'
":'l 2, B(3, 4) and C(2,5)

-y
<.

44

GStUGan iilie, ssboichiimioiy

wy mutanaIlCB X"

e ——— e

f‘.{’?,.’h)ﬂ'

B P

Page 49 of 88

o

\,-3:34,

e Y

-— 0 3
X-AXIS
-1y ‘

Mym, = (1)( 1) =~-1
BC L ABi.e. /B = 9(Q°

[\J
|_\

Other two angles are acute

m3-m1
1+T;’L1m3

ln £A =

= 26.56°

Please visit for more data at: www.pakcity.org

1 + (’%)(1) 2

e e
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Ch=07. Plane Analytic Geometry: Straight Line

The Students’ CompﬂmonB_,f_M“t_.h_?ma“cs X " — A N

y 7 ; 2
L= tan~12 = 63.43°
OR

/A + 2B+ 2C =180°
£C = 180° — 26 ‘36 — 90° = 63.43°
gle of the trlangle with vertlces /\(3 2) 8(4 5) and

Q.11 Wh-at are the an

c(—1,=1)¢
Mﬁ"

Solution:

A(3,2).B(45) and C(—1,—1)
m, = Slope of AB

m, = Slope of BC

ms = Slope of AC

5-—-2
iy = =
4 — 3
541
mz —
44+ 1
2+1
7713_ —
3+1
8i4,5)
3 —1
XAV
Cf-1.-1)
.'.J"
tanzA = —3_ "1
+mym,

Page 50 of 88

tan £B =
14
(

/B =tan"? (—
2

6

tan £C = _ 2

1+

| 2C = tan™ (:
OR ‘

LA+ /B + 2
4£C = 180° —

_—_—
e

Q.12 Find the

Q\%
Solution:

m, = Slope «

M,Slope ofl

M3 = Slope
o
Mamy = —1

Please visit for more data at: www.pakcity.org



Ch=07. Plane Analytic Geometry: Straight Line

,B(4,5) ang

79 8(3,5)

S

pe Students’ Companion of Mathematics xy

Page 51 of 88

T=5-2_
1711.:_._..‘4_3—-
5+1_6 .
m=4+1 5
2+1__£.’>_
m3= 341 4
i 3 . - 9
4A4—Z—3 _4 0
@IS (3 ey, 13 7 13
1+(z) @ F 3
T i 9y
LA =Ttan - (_ 'i‘é‘) =.—34.69°
o 2A = 180° — 34.69° = 14531°
tan - 1+mym,
D
— 5 _ 5.9
tanLB—-_ 6 __,23__2_:? :
1+3(2) & .
9 P
/B =tan 1(—-) = 27 3" ,@.’ .
23/ - ©
6 3 9 P
5 4 9

'AA,ﬂ- £B LC = 180°

£€=180° - 21:37°— 145.31° = 13.32°

—

Q.12 Find the angles of triangle where slopes of its sides are 3,% and —2.

hh—_‘-“'--____“—-————

Solution:
My = Slope of l, = 3

m2m3 "-.:-....1

[ . |
24 l3_ L.e. angle is 90°

Please visit for more data at: www.pakcity.org
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ﬂlllnlrvw rFuav . . L 'r

The students Companlon OF Matnu e e

i e <

Other both angles are acute
m, — 1My

1 4 mym,

tan <A = I

3 —- %
tanf = S I
14 (3) (3)
5
'."j
tan = "E':;*
2
tand = 1
6 = 45°

Third angle is 180° — 90° — 45° = 45° |

Q 11t A(Z, 5) B(3 7) and C(O 8) are the vertlces of a trlangle then find the |
(i) equation of median through A o

(ii) equation of altitude through B - \&(,\\7\ |

(iii) equat:on of right bisector of side A éQQ} . : ~
Solution: - | \$ -~ " -
A(2,5),B(3,7) and C(0,8)

(i) equation of median through A 1 | '_ . '

Midpoint of BC = (320, 728) \ 6'125)
(x1,51) = A(2,5)

| 3 15
(x3,y2) = (2 2)
o Y2— N
Y=Y X, — 7, (x — x;)
15
5 T
?2‘-—2
5
—c 2
)T = k-2)

Please visit for more data at: www.pakcity.org

Page 52 of 88

(iii) equation O
(xl:}ﬁ) = A(Z
(x2r)/2) = C((
Siope of AC =

Slope of right

Midpoint of A
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T

then find the

. slope

i)

StuuerrsT T T Tirryet v wiamematics X||

Page 53 of 88

= A(2,5)

slop€ of AL = 0=2 - 2

of altitude through B =2

3

11.}’1) = 8(3 7)
}"‘"}’1 = nl(x x'l)
o= T = ——(x S 3)
3}1 21 =2x — 6
0= 2% — 3y +15 |
(iii) equatlon of rlght blsector of side AC -
(x1) yl) = A(2,5) N ‘KQ
(X2, ¥2) = C(O 8) . A

8-5 3 N
SopeofAC =TTy . \&0

Slope of rlght blsector of A\%&Q |
Mldpomt of AC = (2:0, 3 ) - (1’}3’_) ..

2

—__=_—==:========_r—-—-—=

/. 13
(x1»}’1) = (1 —2—)
, 132 NA
2y-13 2
T, =5(x=1)
by - 39""43{-—4
0= 4, ~ 7T ,.
d+35 N _

42 Show that the following lines are concurrent Also find their point of

“Ncurrency,

(l)x""y 64y+22—3xand6x+5y+8 0

{
3 +')'/""1 +—"1andy'"x

i
m 11 = 0 X -+ 7y+ 9 =
Sf’lutm.n e -

Y =6,4y + 22 = 3x and 6x + 5y +8 =

pand2v+y +5= o

Please visit for more data at: www.pakcity.org
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_._._--.--.

i e o i ——

Page 54 of 88

The Student*

x—v—6=00=3v—4y - 22 and 6x + 5y +8 =0 —
1 1 —6 , HencCe, (
3 —4 =22
6 5 {TZ . 4 [1: Y =X
=4 =221 o NS ~ x Y _
"‘1’5 8 |-« ”'6 5 ~+5 =1
= 1(78) + 1(156) — 6(39) x+f‘_f_:__1 |
D a b 4
Hence, lines are concurrent x (}_ + _5) -
a
b+ a
11:.‘1‘-——}?—6=O=>x=y+6 x( 7 ):
l,=6(+6)+5y+8=0 [usingl;] ab
6y+36+5y+8=0 X = 1+ b
11y +44 =0 ' ‘
: ‘ ll:yz__
11y = —44 . a
y =4 e R Point—'(g‘
x =2 o | | \0’) ‘
Point = (2, —4) ' C;\\A ?R ' x
\5 i-l-l:l,—
li:x —y— 6—Oandlz 6x+5y+8—q§} a b . b
x y 1 $ ~ -
BRI
5 8 6 6 5 b —ab
x oy 1 | ‘ >
22 44 11 ab® —a?b
x 1 \ <
22 11 °° ab(b - a)
y 1 o
44 H=>y —4 ; ab(b — a)
(u) +—-1 +——-1andy—-x . —
- ab(b — q)
bx+ay—ab=0,ax+by—ab'=Oandx—y;O' ab’
b a —ab =B+a
e
_bl abl__al abl"abl | 1 7 o9
_b(___ b 1 1 - 2 1 5
Czl) a(ab)-ab(-a—-b) *-:5|7~ 2
= —ab —-a2b+a2b+ab2 11 5,_'
=0 =5(26) —

\

Please visit for more data at: www.pakcity.org
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v

Page 55 of 88

=5(26) — 1(=13) + 11(~13)

4 3l 3ol

441

Please visit for more data at: www.pakcity.org

rhe Students’ Companion of Mathematics xi g
'ﬁence’ lines are concurrent — ;
11JYy: & 11'
Lye=1 g?
¢
f_+.b..-_-_1 [using 1] :‘
a gl
a 1)—1 e
X ('(‘1' +'b — 1
) ab / !
*“a+b i
' ab ‘ﬁ
L=Y =2+ b ﬁ
. ( ab -~ ab ) +
x Z_ Y — \
+ . 1= + 1 and y {E(,
X . Yy Q
’a' —ab | lb —aﬁé b a
b —ab | a b
X 17
ab? — a2h . a?b —ab?® b? — a?
| ab(b_—, a) ~ ab(a - b) (b —a)(b+a)
X | 1 - | ab
Ny : — . - =] =
ab(b~a)  (b—a)b+a) ~  bta
Y ‘ I |
ab(h — a) (b —a) (b + a)
_ ab
b+a - |
("l)5x+y+11_0x+7y+9=0and2x+y+5—0
v 1 11 _-f;.]
y |
2 1 5 |
|
l
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_*-*_.6---- T . Thegudents' CJ

- | = X
Hence, lines are concurrent | idpoint = (__}__

| —-1+4+75
L5y +y+11=0=y=~11-5x : D==( 7 T
2x+v+5=0 - . (--1+2§_

2x + (=11 =51) + 5 =0 [using /] E=\"2 "

| 2+7 3
—3x—~6=10 __( i)
v = —@ - g 2
A = ""2 | Slope OfKB_ == :
Iy 2y = =11 = 5(=2) | ;
v=—11+ 10 _ Slope of BL = =
vy = —1 ' : — €
- of AC = =
Point = (—2,—-1) Slope J
| Right bisector o
OR . | y —y, =mlx-
X y I . | B (1
= — — : X ¥ ) = E| =
’1 lll '5 11, IS 1 | 0\0". | (%1, 31 , ¥
J Y y—4 = —(’f -
x oy 1 | Q\}& 2 _
-68 34 34 2 S g 3(ex
- N\ R ..
X 1 - Q) : | 2 z

o8 "33 X 2 N | 4y —16 =6
—-68 34 | | w | | | y = bx
y _ 1 - N 0=6x—4v+

=y=-1 | - L

34 34 - - Right bisector g
Q.3IfA(-1 5) B(2,3) and C(7,6) the vertlces of trlangle then show rlght G y.) = B (9
X,v,) =F|=
bisectors, medlans and altitudes of the triangle are concurrent. 91 \2
SOIUtlon i ndfe | | ' y = ':): — '—'§(J{

A(=1,5),B(2,3) and C(7,6) : | 2y -9 5
RIGHT BISECTORS ARE CONCURRENT =~~~ = = | 2T "“3"(
' | 3SRy —9) = —
6y — 27 = —1¢
10x + by — 72
Right bisector o
(*,y) =D (3,

11

Y= _ o

2 =780

Please visit for more data at: www.pakcity.org
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B y o
Midpomt “\T 2 T _) ;:;_
~1+7 5+6 11

D-"""( 2 2 )“(3"‘"2‘“) it
~1+4+2 5+3) 1

E"’( 2 2 “’('2"'4) il
“ = () ('z""z‘) I
slope Of AB = 7375 = -3 ) i
. 6-—3 3 u@ . 9:: i

| s T akcity.or i
slope of B& =775 = ¢ et y
Sope =~ =73178 i

Right bisector of AB

y— }’1‘. : m(x "— X1)

o =Bza)

e e i
- T w, W mamor Nl
AT AlhdSs =

3/ 1 T '
y—-4=——(x'—'-—) ¥ | Q\Q’. -

372x =1\ . NS ,. | - g g
y"4:'2"( 2 ) <

fy-16=6x—-3 - &
0=6x—4y+ 13 '
Right bisector of BC

ight oot 99
how rig . (x,7,) = F( ) ‘

2’2
rmg=3(x=3) :

y-9  5.2x—9
. "“"5( 2 )
32y -9y = —5(2x — 9)

0y ~ 27 = —10x + 45
I 0x + 6y — 72 = 0

'&i-gh\tbisector of AC

11
(uy) =p (3,—2—-)

y 11
-““‘2“ = —8(x — 3)

Please visit for more data at: www.pakcity.org
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The StUdéntS, ComE

2y E 1= _16x + 48 @on of median [

169@ +2y—59 = (X1, Y1) = B_(2,311 |

10 ;4 172 (x2:¥2) =P (3".—2—)
- ' 11 |

16 2 7559'« ‘-10 —72+13|10 6|, 3—7_3(;:—

- 6 —/ --‘\-—4) L v Yy~ 3 —2

=6|, _59l ( 16 —59 16 2 :

= 6(—210) + 4(562) + 1%(—-76)

e
e

" MEDIANS ARE CONCURRENT

. v

B 1
- L]

y 1

|

]

1

t]

- 4—-6
: y—6=73 (x —
5
" = - 7)
14+7 5 o $Q | 1 13y—-78=4x-2
; A |1 11 -54
E__(—1+2 5+3_-_‘1 5 o 4
2 ’ 2 )_(_2_,4) 4 —13 . 50
2+7 346 /9 0 =_._-_2 4]
N 2’2

Equation of median AF
(xl:Jﬁ) = A(¥—1,5)

=0

| . ALTITUDES ARE CO!
| 79 9 —
(xz»Y2)=F(—-,-) -
\2'2) "
Y~y =2 N - )
' x2_~x1(x xl)
?' & 5
27w |
Y TIEG—(x + 1) \
*2-+1
. 1 .
Yy=S5=___
Tt | 5
Ly =55 =g Slope of AB = ——

Please visit for more data at: www.pakcity.org
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- Trr=swiwI@LICS K'l

| qujiflon of median _(_ZE -_
(xp,y1) = C(7,6)

) = (‘%‘ ))
(x = 7)

pré=mie Tl -0\\\\
13y = 78 = 4x — 28 P
1 11 =54 - &

5 —2 -4
4 -13 50

13 50
-1(——152)—11(266) 54( 57)
-...O )

ALTITUDES ARE CONCURRENT

0= 4x — 13y + 50 &<
' £ A

‘\Qb

=1"]'“ |—11|4 54|—54r|4r

Page 59 of 88

—13

B

S1-27 73
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The Stude

= Q.1 Find tl
Equation of altitude Al i) (11, —1
(. y1) = AC=15) (iii) (=5, -
y—» = m(x = 1) | : (iv) (—a
5 - a CoS
y—5=—“‘(x+1) - . (v) ( =
. | - - - . Solution:
By—15==50=5 ] wans
5x + 3y — 1_0 =0 . - ‘ - !
Equation of altitudeBD | ; Area of £
(2 30) = B@3) o S
y_3=_8(x“2) . N __ | "'_2_{
y—3=-8x+16 . | * 1
| | = =111
8x+y—-19=0. - .\\\Q\O) ' 2{ (
Equation of altitude CE - - Q\}Q\ | --—_)5(';1:1;)1
D i) (3,
(x1, 1) = C(7,6) - - $$Q _‘
Y=6=5(x=7) N ™~ | Areaof
—3x+2y+9 =0 | o . *-2.
=513(
SX+3y—10=0 N
8x"f)’7“19 =0 i) (5
""3x+2y_|;9’_,‘____0 |
> 3 -10 Area of
8 1 -19
=3 12 9 ~ 1{ :
= ] | =_{_.¢
51 o |-3|8 =19 _ g g o %
=5(47) ~3(15) 190107 ~10 5, | A
=0 109 105
' N
(iv) (—q
Ai‘ea of
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CES are:
(,,(11 —12),(6,2) and (~5,10) - (ii) (3,1), (~2,5) and (—4,—5)

i) (=5:—2), (4,~6) and (1,7)
| (iv) (—a, b + ¢),(a,b - c)and (q, ~C) .
LW (u(s_()l ,bsing;), (acos g, bsin 6,) and (a cos 93,Bsin 65)

4

’

solution: — |

‘ (i) (21, —12),(6,2) and (=5,10) " - 1

11 -12 1 | e ' it

'1 ‘ N |

-5 10 1 7

| 1 £
— - 6 2 i

2{11|10 1‘ (= 12)'-—5 1,+1|—5 10} o ik

: R

= 57 units - | \6) | ;}

(i) (3,1), (=2,5) and (—4,—5) ,\\\.0
, fA—l 32 1 1 \50
reao =5 5 1l Q

—4 —51@

_{ -5 1,_1|—4 1,+1| fsl} _ | -' _—

- —{3(10) ~1(2) +.30)} - N il

i)} (~5,~2), (4, ~6) and (1, 7) | |
A | B

Areaof A==|4 -6 1 |

1 2l1 7 1 g A I

J 57 el el 7l i
=5{=5(~13) + 2(3) + 39} B k N

105 . |

B uni
2 1ts

. ‘ '
V) (~a,b '+ ¢), (a, b — ¢) and (a,—¢)
1l-a b+c 1

2a —c 1
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'll_.':*‘.'-"’ :

1 The students’ Comj

1 1

(v) (acos 8, ,bsinf,), (acos b, bsin6,) and (a cos 85, bsin 0;)

o 1,::1(:0_56’1 b'sin91 1
Areaof A=—|acosf, 'bsinf, 1

‘ acosf;  bsinf; 1
By R, —R; and R;.—R;

1l ‘acosf, ~bsinf; S
=-l|acosf, —acosf; bsinf, —bsinb QOkr

- 1%
acosf; —acosf; bsinf; —bsingy 0

1 {1 acosf, — acosf;  bsiné, —$gin 04
acosf; —acosf, -bsin 93§s§bsin 04
1 { ab(cos 6; ~ cos.6;)(sin ; — sin 6,)
2\—ab(sing, — sin 6;)(cos 8, — cos 91)}
A _@_{ (sin 85 cos 8, — sin 05 cos 0,
2 (=(cosb;sin @, — cos 93 sin 6
__:_6_1_13{ Sin 65 cos @, — sin @ :

~0+0)

305 0; —sin B, cos @, + sin ; cos b

d

— sin 6, cos 6, + sin 8, cos ) } ,'
— C0S ) sin 6, + cos 0, sin f,)

:

2 (—cos @, sj .
ab (sin g CZ 51;_1 O ¥ . U55in 6, + cos 6, sin 8, — cos 6, sin 01
. _2__{ 3 E08 6 -—+co_s 935100, + sin 6, cos 6, — cos 6, sin 93]
ab . | .Sln 92, CosS 91 — COS 92811’1 61
tsin(o,

= (7',5), (x3,y.3) = (1,2)? (x4,y4) =

(/3,4)

)

: xl_'
AreaOfA=§|x2-‘
11°3-1 -3
1=57-(-3) 5.
1 12 —5|
=2110 1
_ i
1 2 |
{ = 26 units

{ (i) 2.3), (=1,2),(-
| Gum) = 23).(x

2—(—3) 3
—1-3  2-

1.

I
N RN - N -

Q.3 Prove, by the m
points are collinear:
(i) (2,3), (5,0) and (
(iii) (—1,-1), (5,7)
(i) (2,3), (5,0) and (

(

2
ArEHOfﬂz— 5

.y 2V

= _ 0 1) :
2 {2 |1 1| —# Iz
1

= 51{2(-1) - 3()

=0

f.i.ence points are col

‘_") (2,1), (4, -1) an

112 -

.Area OfA — -2- 4 ...
_ 1 i
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he students Companion of Mathematics XII | - | |
— l — X3 Y1 ya - {i
Areaofﬂ 5 Xz = X4 ¥, _y4| ‘ | o
'3—-1 —=3-2], | | | o

AN R . T N A o N TR & A - &
-‘r“ :"'?.‘v-.nv-‘:!- R
23

. u) (2,3, (—1,2), (=3,2) and (3 -—3) |
n 6y) (kY1) = (2,3), (xz:J’z) = (—1,2), (x3,y3) = (_3 2) (x4,y4) = {3, -2

| L'y — x3 J’1 V3| -
AreaofA-—-zlxz —X Y, y4|‘

2—-(-3) 3-— 2
| -1-13 -

=guwits - \&0 B S |
Q.3 Prove, by the method o&tﬁ%ﬂrea ofatrlangle tha;_t_—;e foﬁowmg - T
| ; points are collinear: S . . o
cos6;)) .| W@3),G0)and(41) = (i) (21),(4~1)and (1,2) - IR ¢
(i) (-=1,-1),(5,7)and (8,11) - . .

- T A LR g
- P e

‘ .

e e r'-.&'-{) L L
Py g it madn s e

L

M
N == o=

N,
o
O

\-....{

I

] sin 91)
0s 6,4 } Solution: .
sin 0; i)23), G, 0)and (41) N 4

n @ I | 120 #1
3} AreaofA—15 0 1

1 “la 114l .
/ . -..-.-..._.{ IO |_3|4 1|+1‘5 Ol} o | | o ]

e : . s s — pe- e
E 7 , 3
8-

s are. “"'-[2(.._1) 3(1) N (5)}

_— ﬂence.points are collinear ' 0 g

| (_") (2,1), (4, —1)and (1,2) - i’;

| | | 2 1 1]

(-3 | Meorally g
| ‘i 2 1 !

y
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dba . =1
ST T R Y
2

L3 -13) + 1)
Y, | |
= () |
Hence points areé coll
(iii) (—1, -1),'(5,7) a
1 -1

2

inear
nd (8',11)-
-1 1

Areaof A=

)
51

_ %{—1(—4) +‘ (—3) + (—1)}

1!

=0

Hence points are collinear 25
Q.4 Find the area of triangle'formed by thelines\:oj ~ 24 unies
()y=0,y=2xandy =6x+5 .\AQ |)y—x=0y+x=
iijy—x=0,y+x=0andx —c =0 ,8@ ' | = Z"'lz’y e
(iif)y=2x+ 3,2y +3x =3and x +\,§y9I- 2=0
B e —— . LSS . = Z3 lZ
Solution: . D
(i) l,:y'=0,l,;y=2xand l3:y = 6x + 5 2 t A
i 1
o | For.vertex A: Solving I4
X=—=x=22x=0=
| \ = y =
ST A(0,0)
For vertex A: Solving ly and’l, tor vertex B: Solving I
x=0=>x=0 h=y=c
’ B(c, ¢)

. "A(0,0)
For Ve'rtex B: Solving |

pandl,
6
B(-_..S_ 0)
6,

Please visit for more data at

EQ_LVeFtex C: Solving [,
lz = Y = —¢

C(Cl """C)

| 0 O

Area ofA s % C C
1 c —C.

==

2b“0+{ﬁmi
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\ studehtS' Companlon of . | : - | ::
= 2( 5) 5 thematics xu -
=Y~ 4)~ 2 o |

0O 0 1 |
1]-2 0 l’lﬁh |
A[ea()fA"—"z" 6 ‘
| 2 5 |
.......4_ ___é_\ 1

ijy—%=0y+x=0andx~c= g0
WY =%y =—xandly:x = C._\\\g

c 9
A 03

For.vertex A: Solving Zl and lzi.
tI=—x=22x=0=x=0"
> y=( | ' T

A(0,0) Y | "3
For vertex B: Solvingl; and [; ' ' ¥
ﬁ¢y=p

Be.c)

ﬁ EOL\/_t-i'ﬁtex C: Solving [, .and I3 = -
[2 2y=—c |
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< udents’ Companion of Matemazes 72 |
The -

—————

The students’ Companig

=gl N 57,9
—2c? | - .
. 3 15
_::.C‘lln?ts | 1 7 7
' areaofA=31 5 1
3 3
N7 -
- 3 15 |
3andx +y + 2 -z = 1
1| 26 52 ,
20721 21
|52 . 78 |
| = 7 VI
26 b
_L)p 2t 21
R =217 52 78
For vertex A: Solving l; and [, | O\O) = —7
eamdail ST HEDED-
4x + 6 =—-3x+ 3 $§2 R B {(_@1@)}
- - 3 D 21\ 21,
. N —_-—l.ll'll'
Y= 7) T°2= 3 . 1

315
N 77

For vertex B: Solving [; and I,

2x+3=—-x—2= 3% = 5= x
L=y = (—-—).+3-_-.___1_
. g 3 3
B(-—_,_}_) |
3" 3
For vertex C: '
g =+ S0lving L, and 5

¥t =—x-2

-_-3x.+3='-2.'x—-4
7T=x |

4 Q.1Find the equation!

the following equatior
(i) x* — 5xy + 6y* =
(iii) 9% — 6xy + y* =
(V) 7x2 — 3xy + 5y*

BEES e EEEEERI
Solution:

y
Y=mx=>==m
X

(i) x2 — 5xy + 6y* =

1“5(¥)+§(§)2%
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h
L

e

B(7

Pk
W L] w
\\]

3 15 .
26 52
“21 21
52 78
77

e e,

Bt
-~
-..P s
e T Pl M s
T b e e s e R —
- L A
TR

_,
o ——

.
AT
o s X

- = e
- .‘-._.-——h - az

S Y O . _ 2 e e TR N
Tl iy S L w mom s o . o ."H'..: R T Bl g
e e T NS O T T Ntk A S P U e ey
A e T N ST e A 4
ol nf S ey "
i

st

g
! & AT " .
- Y. tn . ol = gl - i
© L ey s S o A we = -_—

.

~
B — '
t-_L' u,.fl."_‘-‘_" 5 ._'.I .." = —
! PSR YRR
b

- = ay me= - L ek - - nitree LT, um B AR e L
. - . - S=r
— e T e - Sar i = SRl R e g, WA .y =
SR ot L i 3Ty VIR R S g ! ¥
b, e e s e S TR A T e 2 i - R4 S
r—,uh-.., i . @ S N e e e - E . = e
. el ¥ - - A - 3 — —
s AT . ] <Al ' Jon e Wy
ol il

= ._!’: e :E it _-_.';-

e e R AT
ey Sqlaie bl N AW ey by
i o —

(lil) 9x2 — 6xy 4 yz =0

| o toers

(V) 7x2 -.... Bxy + 5y2 — 0

e ———
——————

Q.1 Find the equations of the pair of lines represented jointly by each of
the folldwing equations. State nature of lines also trace the pair of lines.

(i) 4x? = xy —
~(iv) 10x* = 3xy —y* =

S i . T T T,
PR, T i A e e R P T Lot TS, TONE (e il L T s AT
- e ] sk o ",i—&hﬂ!&- dohs
e e ; o o R

—— L s eSS e

—
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1-5m+6m*=10
em2<=5m+1=0
émi—2m—-3m+1=0
2m(3m —1)—Bm=1y=0
- Bm-1)2m-1)=0

1 ’
3m—1=0=>m=§
2m—1= =>m—§-
S
y = §.1 anay = 2.)[ |
Two real and different lines passing through origin.
Line lox |y
y—lx 0 0
3 3 1
y=-x ) )
2 | 2 1 | ‘
P 4‘ A.O\Q)
5 | &
=S 3.“. s
. I
: | 3 @x
P
2T | -
: N (2.5
‘ | 1.H. : ‘
- (0,0) | (3,1)
I . ' l'. H‘ . -
. 2 B
e ' X-axis
14
2 |

1 L]

Page 68 of 88

he students’ Compa_\!

T .
A Y T

L py X’

T \x
4,-—-171"—5."12:0
gm? +m—4==0
5m2+5m-—4m—4
5m(m+ 1) —4(m+
(m+1)(5m—4)=1

4
m=-"Lg
‘ 4
y=—X andy = =X
Two real and differen
(Line X
ry ——— _9
5
4 0
y=§x c

65 4 3 .2
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g D= TR
B T~ -
o2

m+ DO™ ™ 4)=0
‘ 4

——h

mﬁ'Ls

y

WO real and different lines passing t

ot pakel .or?-m

hrough origin.

.-"f"'—-—_ g
Line X
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(iii) 9x% — 6xy + y* = 0
+ by x?% |

| 2
9-6 %)+(£—’) =
9—6m+m? =0

m?—6m+9=0
(m)* =2m)3)+@B)2 =0

(m—-3)2=0
(m—=3)(m=3)=0
m = 3,3 '

y=3xand y = 3x
Two real and same lines passing through origin.

Line X V-
y = 3x 0 0
1 3
| é4- | ..
e &Y
31 g (1,3)
@2_ F
&
2-@
1
« |
- -2 -1 ' |
(0,0)
/-1+ -
21
-3
4
-9
-6
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Y = 2X and:
Two real and
' Line

il

y=2x

y = —5x
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\ r Th 33!9_5““" Companlon of Mathomatlcg X1

(N) 101 2—3xy—y*=0 B
-e*bY"

10 = 3( ) (y)

10— 3m— m< =0
m?+3m—10=0

m? + 5m — 2m —10 =0
m@m+5) —2(m+5) =0
(m+5)(m — 2) =0

W m= 2,=3

y= 2x and y = —5x

Two real and different lines passmg tnrough"o‘rigin.
' Line X ‘. y
7:—' 2X 0 0
| g 1 | #2 |
y = —5% 0 0
' 1

Rt T
e e T

ol T e iy e T O
it S R

4axﬁ5 |

G T o
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The students COMPBHIO" OF I s e _— |
) 72 — By +5y° =0 | ]
+byt

2

N2
- 3 ; +'J('r)
7 —3m+5m* =10
sm2—-3m+7=0

~b+ Vb2 — 4ac
m = - EP
 —(=3) 1 Y(-3)2=4(5)(7)
m = - 2(5)
3+iv131
m= 10 |
3+ V131 - 3—-1y131
y = T xandy = 10 X

Two imaginary lines. ; S
= = e

Q.2 Find the combines equation of the pair of Ilnes through the origin

which are perpendlcular to the Imes represented by o

(i) 2x? -—5xy+y =0 (ii) 6x2 —1?,%&@ y2 =10

Solution: | | EE \&Q - .

(i) 2x°—=5xy+y¢ =0 | $QQ} |

ax* + ahxy + by? =0 o \@* '

a=2b=12h=-5 o ol '

- 2h 5

b 1
m a_?Z 2
My =—= — =
2=y =77 ‘ |
The combined equation of perpendicular lines is

(3" ¥ "‘1“'?5) (;v + —1—x) _'= 0

m;+m, =

my ms,
(mﬂ’ + x) (mzy + x '
my m, ) =0

mym,y? +xy(m1+m2)+x =0
2y* +5xy 4+ x2 = @

(ii) 6x2 --13xy+6y =

- ax® +ahxy+by =0

- @=6,b=62h = _13

Please visit for more data at: www.pakcity.org
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i) 6x? —xy —y* =0

The Stuaenla wuipanion or Mathematics Xii

— 13

.m1+m2 _g_ ,
a 6__1 r
Mz =T 6

The combined equation of perpendicular lines is

) B+ me) =0
—_—X — X ] =
(y+m1 Y ms

4+ x\ /Moy + x |
(_7_7_1_1,.31.————)( zy‘ )——O
m4 my

n11m2y + xy(ml +my)+x2=0"

o 13 .
.";-(1)3’ l"y( 6') “Ax T 0
- 6y2 +13xy+6x*=0

Page 73 of 88

— e
—r—

|

Q.3 Trace the palr of lines glven by the followmg equatlons

(i) % —-3xy+2y =0

(i) 22 — 6xy + 9y? =
(lv) 8x% — 3xy g = 0

——

Please visit for more data at: www.pakcity.org

solution: ' - \Q)'
(i) x? = 3xy + 2y =0 @
aF-2xy - xy +2y* =0 N
x(x 2y) —y(x—2y) =0 $$9 o
(x 2y)(x —y) =0 N\ :
x-y=0=>y=x
X
- K= 2y 0=y = 5
. ! g 3+
3
>
21
1 .
| (2.1)
. (0.0)
S 2 -1 - X-axis
-1+
24
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The Stu

fii)xz-6x}’+9}’2 =02

(x)? — 2(x)(3y) + 3)* =0

(x — 3y)=0

(x-3y)(x—-3y) =0

x-—3y=0andx-3y="-0
3

y-axis
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6
S

Y Tar "i’ RO T S Wl S
I e b T

>
o, AR W e Sy i My e g e

ol = & DTN
Sy Sy WS

3 b Vi o 2] WELP b g A Py
B = 2 -
W -.'1'{'.{-'9-".. e (_’-“-._
e o gt 1y - Wkl ML . =

¥
Ly

LT

T T I
S P i L
=2 = - f

o S s AR & < A YRS ety
-U_‘ bt ‘_ ,.,:..; i ,_.,,..__' ey T _;‘,_ 1 Jhdgs 2 <A -"".
R TR e X T LA T T S iy o WU Sl S

? S R T, Ry o, I i ot 1 he ) o Nl -

L L,

&m-':\:-';:-;i
I ol TO T o
a s vl B A" b8l

< et N s DR
LB SRS i el P2, o)

o T 4
e
—tmoAs T

.__,....
g b oy
NG Sy

(iv) 8x2 — 3xy —y2 =0
+ by x?2
y2+3xy—-8x2 = ()

ST s s SO e A

s -y - my s S S e

x4 ‘
X N | | i

—b+ Vb2 - 4ac :
2a » | ‘ |

T \/32 — 4(1)(-8 | | :
2(1 | . -

Va1 | o .

i v , Lt
| eal e
L} i '
| o ] L
1 .
oA
t LI
b u;‘
- P 1z Y
41 . |
L ! f st
- [ Fiks el .k
i { A bt
IME vy ! .
b e -
- v TR
Ry .
1 v 1-.’
) ‘

T e i 2 e~ - o b il gt
‘ =
no
N
% e

IR RiI Riw
I
w
B

Il
!

I
l

i
l
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<
II-
H

[ —

&

Please visit for more data at: www.pakcity.org



Ch=07. Plane Analytic Geometry: Straight Line

L/ The Students’' Companion of @ch_?[')f?_'_c L S———
T 6
R
o 5
>
4
3
2 (1.1.702)
(0.0)
-2 -$
3 -2 -1 s 1 2 3 4
-2
Q.4 Find the angle between the lines represented by:
(i) x* = 5xy + 6y% = 0 ~ (ii) 3x% + 7xy + 292 = 0
(ii)x + 2xy—3y° =0 | (iv) x2 + b Y 1 2700
Solution: S W)=
2Vh? —
tanf = L ab
‘ a+b
(i) x* = 5xy + 6y = (
ax® + 2hxy + hy? = ()
a=1,b=62h=-§ep_ >
. 2
5
tanf. = ?\/(" 7) — (1)(6)
1+6 . |
__..~ )

Please visit for more data at: www.pakcity.org
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The Students’
g

2 |1
7\‘4

| 1
— l _—

(ii) 3x* + Txy
axz 4+ thy +

2
tan9==-5-

g =tan" 1=
(iii) x° + 2xy
ax® + 2hxy A
a=1,b = -

2,/(1
2vV4

6 = tan~!(—
(iv) x* + xy -
ax® + 2hxy A

tan @ =

tan @ =

=1 b=
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' 3 ' (—;ﬁx2+ 7xy+2y2 =
o | 2+2hxy+by2-—o
b2) | e

a._3b—22h-7=>h___7_

= . 'ﬁ 2

\/(7) —(3)(2)
tanf = —

X-axis ' 2 25 205y
f=tan"11= [0 = 450- - | .
| i)t +2xy—3y*=0- - o L

a=1b=—32h_2=>h_‘\\ | | -,
2,2 = (D=3

| tanf = . s
2) | o=t N

6 =tan"1(-2) |
(iv) x* + xy — 292 =0
ax® + 2hxy + by?.= 0

T ey
o
me - A(E) ~WED

5

T Q 5 The gradlent of — of the Ies of ax? + thy + by2 =0 is . twice |

\
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Solution:
ax® + 2hxy + by =0

—h + Vh? —ab —h — Vh? —ab
my = b and m; = 5

m, = 2m, or m, = 2m,

—h + Vh? —ab 2(—-11 — Vh? --ab)
b B b

—h+Jh2—ab=—211—2ﬁ2—ab
2/hz —ab++ht—ab=—-2h+h

3Jh2 —ab = —h
Squaring both sides
9(h? — ab) = h*
9h%? — 9ab = hzo |
9h%? — h* = 9ab
8h? = 9ab

| REVIEW EXERCISE 7

Select the correct option. (4

T -
(i) The ste of the Iinejchét passes througﬁ\;%-f:’, —4) and (7,6) is

(a) 0 (b) undefined

(c) -1 _ (d)v 1

(ii) A line with a slope ofi and y-intercept 7 is

(a) 2y =x—7 (b)\/y=-i-x+7
(€)y=-x—7 (d)x—2y=14  °
(iii) Two lines are said to be parallel if and only if their slopes are

(a) v equal (b) unequal

(c) does not exist (d) negative reciprocal of
each other

(iv) Two lines [; and L, are said to be perpendicular if and only if
@) v mm, = -1 (b) mym, =1

(e)my = =m, (@) my ==

(v) The slope of a line that is perpendiculér to a vertical line is

(@) v 0 (b) 1

s

Page 78 of 88

shap€
(ix) If the line col
@y="b
VY=
- (x) The general €
(a) v ax + by +
(Qy—y1=m(

Q.2:If the distan

values ofq.
Solution: =
¥ = (1-5)2
25: (..._4)2 +
25 ::-16+(a
25‘“‘16: (a
(Q+2)2 —
t2s 43
L+ 2 - 3
Q:-:3__2
Q= q

Please visit for more data at: www.pakcity.org
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-
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(c) 90° (d) undefined

i The slope of a.line which makes an angle 45° with the line 3x — y =

_5is
)2 | (b)fE
A3 ' (d) -
i (wl) The point on the line 2x — 3y = 5 is equudlstant from (1,2) and (3,4)
s
-2,2) e N VACE
(i))((l -1) R (d; (4(6) ) “@pakc'w . 9‘:
(viii) In 3 plane three or more points are said to be collinear if
a)they lieon acircle . (b) they form a closed loop together
)V they lieon a straight line (d) they do not make any defined
| shape | L 3 ‘ | '
ix) If the line comades with x-axis then its equation is | | i
@y=b L Oby=-b |
QYy=0 @ (dy=o
(x) The general equation of line aI@‘known as standard equation of lien is:
@vax+by+c=0 $$Q' (b)y=ax+c
_ |y Eme—x) S C@i+Z=1
6) is | | |
Q.2 Ifthe dlstance between the points (5 2) and (1, a) is 5 find the
values of a. . '
Solution: . )
7 i) (xpyl) = (5 2) and (x5,v,) =(1,a),d = 5 units .
: \/(xz x1)% + (V2 — y1)?
- (1- 5)2 + (a + 2)3
ire . (-4 + (@a+2)*
. | 16 + (a + 2)2
|rOC3l of l ES 16 = (a _|_ 2)2
| 5' aa++22)2 =9
it 14 ;_-i; _
05 5 4 0 a+2=-3
1S 1 "4 a= _3‘ G
| L a= -5

Please visit for more data at: www.pakcity.org
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Q.3 M(3,8) is the mldpomt of the line AB A has the coordmat;:(‘\\é)\

- find the coordmates __

Soltlon _ ) ___:,°
Mldpomt = M(3,8), (xl,yl) (—2,3) and B = (x2,¥2) =
X, + X2 )1 +J’2) :

Midpoint = (

2 2
o —2:{'.'»\'.'2 3+y2)
M(38)-( 2]
1_2;x2_3=>_2+x2_6=>x2__8 :
3;y2—8=>3+y2—16=>3’z_13
B=(813) T 5
Q4Thedlameterofa circle hasendpomts (2 3) and( 65) Flndthe

coordinates of the centre of th|s C|rcle

Solutlon
Centre 1 1s mldpomt of dlameter

(%1, Y1) -"'_(2: 3) and
(x3,¥2) = (—=6,5)

Centre = ? ) - .' . A( B(x,¥) -
) X+ x Vi F Yo\ 1l
Midpoint:( - z,yl yz) o
-\ 2 2 4
| - 2—6.—-34+5
Centre-—-(- 2 , ) /

2
Centre = (—2,1) |
— —._=_ — — —_— . — S — — ——— —r—'——;"’ﬂ’
Q.5 Find the coordinates of the points which divides the join of P(-17)
and Q(4, —3) in the ratio 2: 3.
Solution: - B

(x1,91) = P(~1 ,7) and (xz:J’z) = Q(4- 3) and m:n=2:3

Point of division =2
(x,y) = (mxz 2T nyl)
m+n m+n |
@ y) = (2(4) +3(=1) 2(-3) + 3(7)
- 2+3 7 243
- (6y) =(1,3) o

Please visit for more data at: www.pakcity.org
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The Dtuuvres

//g———‘-’_______.___-_—__——_==_
a 6 Flnd the |

ﬂd B(10 —3

O T .

Q 7 Two vertl
trlangle is the

=_$====¢” |

——

Solutlon
(xll yl) = (1,

T =0
S 4
Y3
So=0s
U8 Fing the o,



Ch=07. Plane Analytic Geometry: Straight Line Page 81 of 88

el cw o Wk = ot e A

§
!
T

rl, pegn %

2 - |- 1 i

() = A(—6 11) and (x,,,) = B(IO ~3)andm:n-= 1: 2 or 2: 1
mx; + nx; my, + nJ’1)

| (x,y)——( m+n ' m+n
| Formn—lz

. ( ¥ 208)

iyl S

-
—t

4
— b e
g Sl s e e -y ke

N

L]
SRS TN L7 TSR RSP IFIGRTISEE S T P RS -

P

o

Form:n = 2: 1:

(2(10)+1( 6) 2(— 3)%@&?))
Ny )

—

N (x,y)

) ,

Q.7 Two vertices of a trlangle are.(1,4) and (3 1) If the centr0|d of the
trlangle is the origin, flnd the thlrd vertex. . . .

i o g S . i
e e e it e £ Ml s Lo e il

Bl |

—— -
= ——— ——————r— —
- —— e ———— Y
—————— ———

|f

Solution:

(4,31) = (14), (%,7,) = (3,1) and (x5, %5) =2 G(x = 0) |

'G(x,y)__z(xl‘l'xz +_x:«;_’J’1 + Y2 +)’3) N4 B o
‘ -\ 2 U 2

(0,0)_—_(1+3+x3 4+1+‘y3)' '

B &
. il B e g

Q 8 FlndthesIOpeof the l|newh|ch |sperpend|cular to the gwen |me |

W
‘ hos equatlon is --2y — —8x + 9 L
sOlutm e e

'\2-3’“‘.*-8x+9 |

Please visit for more data at: www.pakcity.org
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= by —2 \
4 2 '

Yy = X 2

y=mx+b

my; =4 N

.L 1 . | l

my == [m;m, = —1 for 1 lines] | -
w JE%\
Q.9 If a straight line intercepts the x-axis at (6 0) and lntercepts the y. i

at (0,5), write the equation of the stralght hne in two intercept form

Solution: -

a = x-intercept

b = y-intercept

Two intercept form is

=42 =15 (1)
Here, (a 0) = (6 0) and (0 b) = (O 5)

b
V- \ --
()=>6+5 1 I | .\\0)

- . ’ b

e e

(a) —-12x 6 (b)y 5—2x

c)ﬁ y 13—0

*’%3—‘—
- Q.10 Determme the slope (gradlent) and ygkﬁ-tercept of each line;

_——_——-————'_—__—_."_-——-_____=

(d)y = 4x

e T
————— =—

Solutlon

Slope intercept formis: y = mx + b .
m = Slope of line and b = y-intercept
(a)y = 12% — 6 |
Comparmg wnth y mx + b.

=12and b = —6 '

(b)y'= 5—2x > y.-—- —2X .5
Comparingwithy =mx+b
m=-2andb =5

(c)dx—y+13 =0 )
x+13=y=>y=4x+13 °
Comparing with y = mx + b
m=4andb = 13 |

(d)y = 4x
Y=4x4+0

Comparing-with y = mx + p

Please visit for more data at: www.pakcity.org
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m = an
|
‘@11 Findt
Solution:, o
4x + 8y +
4x + 8y =
4x + 8y =

- 4x + 8y +
For x-interc

4x + 8(0) -
4x =2 =

For x-intere
- 4x + 8(0) -
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. . ﬁand b=0 ' : .
a 11 Find the x and y-lntercept of theequatlon 4—x + 8y + 2 = 0

e — ey
—

e s g

—— e
e ——

4x+8y+2=0
. \0.>
For x-intercept: y = 0 |
| \A

e | _ X
ipe: - _4x+8(0)+2 01 \&o

(d)y=4x | 41':—2:}:!{::—-5 | $$Q
i For x-intercept: y = 0 N |
.-'4x+8(0)+2=0 ' 5 ; _ ‘ -

4x = -

: x——-.2=>.x.-=—-§

For y-intercept: x = 0

10 +8y+2=0 ‘

8y=—-'2=>x=—--1 , | -

- dnv ¥ —

Q.12 What is the value of k so that theline through (3, k) and (2,7) is
Parallel to the line through (—1 4) and (0 6)?

3%
Solution:
m=22"Y1"

X2 —Xy -
beuyy) = (3,%) and (xz»J’z) (2’7).
k-7 '
m ok .

1 3.5 = k—7

(xl’yl) = (1 ) and (xz,J’z) = (0 6)

Please visit for more data at: www.pakcity.org
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The St'udénts" Comp‘anion of Mathematics XII-

- - B student:
6-4 2 __ Lo S| et
my, = 1~ ° | ' | - ' - ""'(')‘ -
0-(-1) 1 | m="1
o For parallel lines, m; = m; it is a line pal
: Z ;—. g Both are per|

k=9 . - |
Q.13 Tell whether the following palr of ||nes is parallel, perpendlcular or.

neither. S 3
(a)y—2x+7andy-7x—~2 '(b)x-:-z'_,-tllanc‘llx_=5 __'

A

(c)x——3andy- -3’

J [

i
e

Solution: IR I - B
(a)y = 2x+7andy- 7x -2
y=mx+b o -4
m; =2andm, =7 - |
my- ;t m; and mym, -,t =3 Q) |
Neither parallel-nor perpend|cular \\ O .
(b)x=1andx=5 " - '\bc;\&
x+0y=1 - - ° R ' D
. coeff. ofx : \$$
- coeff.ofy - - |
- M = —— = undefined
- 0 . . Q.14 For wt
tisaline parallel to y-axis (vertical line)- | iF kx + 4 be c
x+0y1= 5 i' = - T | ?Slution: i
mz"'a:undefine’d A\ | I Y =3x-1
° -- | : : .‘ | I | | 2 = I |
It is a line parallel to y-axis (vertical line) 3i — le +_|_3
m; =m, l.e., Lines are parallel The Iine;z ar
.J(C)x=-—3andy=—-3 | o 3 -1 -
X + Oy = —3 - | | ' | | | 1 —2 X
—— coeff, orfx | " - | k=3 X
coeff. of y B K ‘ IH; ;1
1 - 1 ks .3
. ""-:-—6 \ . | k(h5)+3(
Itisa Ilné : e C | g0
parallel to y-axis (vertical line) - L V=5,
| Ox + y = —-3 | o - . )

Please visit for more data at: www.pakcity.org
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\ \ g . | . o | - | | f"
. he students’ Companion of Mathematicg Xl i?

et — |
-

if

/6' 0
m="1 8
visa line parallel to x-axis (horlzontal line) | S 4l

soth are perpendlcular to each other as shown graphically. | k|
; o . ‘ ;{l

“Cu'ar 0,- .

Q14 For what value of k the three lines y = 3x L2y = x + 3and 3y =

kx + 4 be concurrent?

e s L = g v i

o = % - - e
- :*.P‘;:.t'..‘..-_c:-.*.: AR Ll i T
ek, i e s [l S g g S s P
P—— —r ok -k + g . - .

r———

|

e,

Solutlon; |

y=3x-1=3x—y=1=0
@=x+3:x—2y+3:0 | .
W=kx+4=>kx—3y+4=0 y A i
The lines are concurrent < |

Y A
.

1"‘2 3 :O

2 Sl-caff el Sl=e

"\5) +3(10) + 4(=5) =0
k30— 20 =0

oo

Please visit for more data at: www.pakcity.org
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The Studel
Q 15 Fmd the value.of a and b for Wthh the Imes glven by ax 2y N —;”1 1
‘0and 6x — 4y — b-O | 1"‘ ' -—6--""*”2" b
(i) are parallel (ii) are perpendicular | a 1 =4
(iii) coincide . » (iv) have no common point 6 2
Solutmn | . . s 1 £ .f.];.. = b
. y—1 and6x —4y—-b =0 =16 Find t
(i) are parallel
a b liens X + 2
b ¢ S | iy parallel |
a -2 -1 (ii) perpent
e / —_—
6 —4 -) p Solution:
a1 1 ly:x + 2y
_— ¢ —
6 2 b l: 3x — 2)
a 1 6 Théfline thi
6§ 2-0=3>a=3
2 7 b => o # 2 , . 0\0) | (x++22y _5
(ii) are perpendicular . | 0\\\\ | - x 1 y3k
a;a, + byb, = 0 | | ,83 3?( + 3k)
o LWQ (i) parallel t
a(6) +(-2)(=6) =0 - S (1
6a+12=0 -~ - Z'Spara;
| a,b, —a
6a = —-12=>|a = -2 | p ?
(iii) coincid - : i +-3%)
; bnae 3+ 9k —8
1 . 1 Cl 17]{ — 5 —_
oy By c, z
6 -4 -—b —7
a_ 1 _ 1 (1) = (x +
6 2 b
a 1 6 " 17(x + 2y -
-—6-—-:2—=>a—_=.-2_=> a=3 \ 17x+34y
1 1 32x + 24y
2 0= *bys
(iv) have no common point dx +3y — ¢
# _f_’__l_ - €1 (ii) Perpendi
a, b, ¢ (1) is paralle
_Cé _ "2 L =1 21‘12 + bib,
—4 " —p (1+3k) +
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f ax I students’ Companlon of Mathem
| % . Ibf’i" : . ‘ . atics Xl

|, a_ -
N )
)Oj a 1 — :
753 2
- | e OO -
: 0.16 Find the equation of the line passmg through the lntersectlon of the

o

hensx+2y 5= Oand3x—-2y.|_1 = 0and
(i) parallel to the line 4x+3y—~5=0

(ii) perpendlcular to the ltne 2x 3y + 7 P
ﬁ
Solution:

‘.ll x 4+ 2y 5 = 01 _ L@pakcny org% o i . - {

I
I

lp: 3% = 2y+1=0
The line through the intersection of l1 and [, is
l1+klz-—00rlz+kl1-—0 |
(x+2y—5)+k(Bx =2y + 1) = 0 o (1)
x+2y=5+3kx —2ky+k =0 0\0’)
(1 43k) + y(2 — 20) + k — 58
- (i) parallel to the line 4x + 3@’31 5=0
(1) is parallel to 4x + 3y§5 =0 . | .
a, b, .azbl—O A3 - s |
3(1 +3k) — 4(2 — 2k) = 0 | S |
349k —8 + 8k = 0 B :

17k~5 =0
oo _ - .
| 17 . | | .

' 5
(1)=>(x+2y—5)+?7-(3x——-2y+1)=0

17(x+2y —5) +53x =2y +1) =0
17x + 34y — 85+ 15x — 10y +5 =10

32x +24y — 80 = 0

Tby8

*+3y-8=0

i) perpendicular to the line 2x —3y +7 =0

(1) is parallel to 4x + 3y —5 =0 -

“a, 4 byb, = 0 , ” . .
4(1+3k)+3(2—2k)'—0 *
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Ch=07. Plane Analytic Geometry: Straight Line

The Students” Companion or Mathematics Al
4+ 12k +6 — 6k =0 | o
6k +10 = 0 = 6k = —10 G

_+ E-): |
k=-3

- .
(D= @E+2y=5)-=(@x—2y+1) =0
3x+2y—5)—-5@Bx-2y+1)=0 -
3x +6y —15—-15x + 10y -5=0
—12x+16y-20=0

.__by - | o

3,1——43?+5—0 a

Q.17 Find the distance of the point from the line’

Page 88 of 88

()1535—'8}7 5—-0(21) ‘-(||)2x--7y+1==0 (74)
Solution: | o . B
(i) 15x — 8y — 5_0(21) N \q,-‘
(x1,¥1) = (2,1) - 0\\?\
g = lax, + by, + ¢ X
| - Vaz+bpZz | S&Q | 1
g 15(2) — 8(1) —'5 I\
J152 + (=8)2 | -
17 e
d = “
Iyzg9l -
- 171
d=|—
17l
d = 1 units| -

(i) 2x - 7y + 1 =0, (74)

(x1;y1) - (7 4‘) S

2(7) - 7(4) + 1
V22 + 72

—13

13 . . 5 |

.\/5_3 units

d.....

d._..
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