Chapter-4

Introduction to Analytic Geometry

EXERCISE 4.3
Q.1 Find the slope and inclination of Y, 5 -
Slope =m ==2—==-
the line joining the points. Sketch R N D s
each line in the plane D) e 4
M (-24):(510) ] N T
Solution: DIRT s m=-9
ABLE ) - m=tana =-9
L. a =tan™(-9)
N VN =180°—tan*(9)
- =180°-83.66°
A o =96.34°
s /. 4 2 P 3 6 X (III) (4’6);(4’8)
4 Solution:
8 g (4.3)
104 6 (4.6)
2 4
Slope =m = Y2~ %1 v T =
X, =% 3
_11-4 7 3
5-(-2) 7 L4
m=1 Slope=m = Y2~ %
=tana =1 22 _6X1
— -1 :—_ = o0
tan™ (1) y
() (3-2):(27) ”‘=ta“|L°° . PG
—0 0."|:._ )
Solution: - = q—T—‘O —
L 0.2, i he wiangles A* 8 6‘j fp3( 2 qand
YRR (_— 2,'-6). fini fhe slope of
AR\ '»__,':(a‘;-_'x__ ach side of the triangle
\ ) |=Solution:
A(8.6)
B(-4,2)
-6
2 Vv C(-2,-6)

266



Chapter-4

Introduction to Analytic Geometry

Slope of side AB=m, = Yo=Y
X, =X
2—-6
—4-8
_4 —

—12 3

Slope G££ |de’3,.um =
| X, —>c

_ 1B _Z -2

[ o T T o)

"2
Slope of side AC=m,=Y2"%
X, =%
—6-6
-2-8
_-12_6
-10 5
(b)  Each median of the triangle
Solution:

=4

A(5.6)

B(—4,2)

C(-2,-6)
Let D, E, F be the mid points of
sides AB,BC and AC respectively

Using mid-point formula on A(8, 6)_

and B(—4,2) S

e

Using mid-point formula on A(8,6)

and C(—Z,—G_) ¢ . —
m(o{—i}pgsjﬂ}i 86 0)
\ .'.2 | ._.' - . ) y
Slope of medianCD Yo=Y
X2 _X1
4—(—6)
2-(-2)
10_5
4 2
Slope of median BF Y= Y1
Xz - X1
_0-2 -2
3+4 7
Slope of median AE = Y= ¥
Xz _X1
-2-6
-3-8
_8_8
=11 11

() Each altitude of the triangle
Solution:

S [B(-4.2)
I 3
0 A(8,6)
p D
e
3
2 |c-2-6)
f ) ‘ e
side 2\ ([ AU
'AB_ n — Iy] | Lo .-:. B R
7 vl W '._ 1 ':f(z '"-'le .'_7-‘;-—8
| | w I'_. L
' ot b ==
Y 123
Slope of side BC =m, = 22— %1
X; =X
__6-2
2~(4)
_8__4
2
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Slope of side AC =m, =22~ %1 ml=§:4
X, =% 2_ —3
66 . slostas b (62
—2-8 - — ] e
_-121% <oA= VW VLY mE=
- __10_ B RS ig=m, so points
AD is tltidt i side BT ,.,\s SO A(-1-3),B(L5)andC(2,9)lie on
AD_.LECGH, || - same line
| Rident AT )\Siopeof B_C)z—l () (4-5):(7.5):(10,15)
J AR N T Solution:
(o = (Slopeof AD)(‘4):_1 Let the points be A(4,-5),B(7,5)
SlopeofE:% and C(10,15)
_ _ Yom ¥
BE is altitude on side AC . As Slope of AB=m, = Xz — X,
BE L AC so, 5-(-5)
(Slopeof ﬁ)(SIopeof A_C):—l T 7.4
10
(Slopeof ﬁ)(gj -1 =7
° — y,-y, 15-5
— -5 Slope of BC=m, =222 =
Slope of BE =— X,—% 10-7
__ 6 10
CF is altitude on side AB . m, = 3
AsCF L ABso, As m, =m,so points
(Slopeof CF)(SIopeof AB) =1 A(4,-5),B(7,5)and C(10,15) lie on
—(1 the same Iine
P~ Solution:
Slope of CF =-3 .
Q.3 By means of slopes, show that the Let the points be A(_4’6) : 8(3’8)
following points lie on the same and C(10,10) =
line: ) ) - :-x)'%__y L
@  (-1-3);(15);(2,9) ~ | T\~ £e f-.L-_j-'.hl—;-——»
Solution: T\ e A U | __8-6 _2
Let the poffit; be A( u,a)"-, BILS) | WA S St 3-(4) 7
- ! b g P ) _.x_h | e _
and C(_,? \R% IR e Slope of BC =m, =Y h
) II 1 y y -t XZ_Xl
o Slend of A’%— =1 10-8 2
el -\...||."II- X, — X m=——==
ANINIAVAY 10-3 7
N _5-(3)
C1-(-1)
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points Slope of CD=m, =22~ %1
A(—4,6),B(3,8)andC(10,10)lie on M=X
the same line. [ [~=a s
d) (a2b);(c,a+b);(2c-a,2a) j?,i(_'j)
Solution: . N\ - L
—, ) ,-“ 1 4 m2=_:_
Let the points beAl &, 2h) 2 2
Rimt '-r: |y As lines are parallel so,
B.(c,a+-b,-_ -an.c-i'C_ Zc-a;za) m =m,
LN NN o= a+b-2b 9 _1
.'J' T S-.opeofAB:ml:? 7 2
b -18=k -7
m, = a- k=-18+7
c-a k=—11
Slope of BC = m, B F b (i) .
X, — X, Solution:
As the lines are perpendicular, so
2a—(a+b) mm, =—1
2c—a—cC ( 9 j(ij B
m, = a-b k—7 )\ 2
c-a 9=2k-14
As m, =m,so points 2k=23
(-2
A(a,2b),B(c,a+b)and =5
C(Zc—a, 2a) lie on the same line Q.5  Using slopes, show that the
triangle with its vertices
Q.4  Find k so that the line joining A(6,1),B(2,7)andC(-6,~7)is a
A(7,3);B(k,—6)and the line right triangle.
Solution: o
joining C(—4,5); D(-6,4) are B(2.7) —. _~—In

(i) parallel (ii) perpendicular. > -5_:3._
(i) . O . -
Solution: ) A 7O )

"y - .'- T .'- ot T W

Slope U-IC_.-'A\B Ynla_l yll | _.I-\.\k \\ . 1 Pt C(-6,-7) A(6, 1)

L X R T — —

_ || et Slope of AB= ml_—yl—u
SN \ —6 3_ -9 X, =% 6
'\._...I | | k—7 k—7 m Zi =__3

} 1
-4 2
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Chapter-4
Slope of BC=m, =22~ %1 — —1-7
X,— X —6-2
-14 7
m2
8 4 |
Slope of AC=m, = Y2~ ¥ 27__.’;' '
= Xe=x| \B/€
ARSI
i, =13
RIRIRRR AR
'l G:r)r*cide; iym, =(__3](Ej
W | e 2 )\ 3
mym, = -1

Since the product of slopes of two
sides is ‘—1’ so the sides are
perpendicular and triangle is right

triangle.

Q.6  The three points A(7,-1),B(-2,2)

and C(L4) are consecutive

vertices of a parallelogram. Find
the fourth vertex.

Solution:

o(h4)

Let the fourth vertex be D(X,y)

Since the diagonals of parallelogram_

! r

bisect each other. A

So mic- pmm of dlmmou

| ‘x\

AC (7;:- A fﬂ

2- r ._2-:}_.._: !

Mid-point of diagonal BD = (4%)

IR
_f? J. e .2_ .-- \ I -I/ ;.3; '_
-/: A _"LX\.: 4,3,
SRR
—.-'9 X L= '.I
"X _4 and 2+y_3
2 2

—2+x=8,2+y=3
x=10 , y=1

So fourth vertex is D(10,1)
Q.7 The points A(-1,2),B(3,-1)and

C(6,3) are consecutive vertices of

a rhombus. Find the fourth vertex
and show that the diagonals of the
rhombus are perpendicular to
each other.

Solution:

D(x,v)

4(-1,2) C(6.3)

8(3,-1)

Let the fourth vertex be D(x,y).

Slope of AD=m, =22~ %1 = y—2
X, =X
a Slope f“c F»b ﬂl; 'l,'ry“"._ N \ 4 ) A R
\ | . M [ X Xy S
. _._,.-..-
.. '.l 1 -l. 1! 1 -|_ ._I I B 3_(_1) ~ i
PR U=—%7"3
4" As sides AD and BC are parallel so
m, =m,
y-2 2 ﬂ
Xx+1 3
3y—6=4x+4
4x =3y-10
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3y-10 .
== (i
2 (i)
Slope of AB=m, = Yo=Y
X=X
_ -1-2- 3
; C3—(-1) | A
ST i

Slope ¢t So18 ez 2 S

=, /AY, 5i jes AB 1_r],1 oD are parallel, so

| A M =m,
. __3_ y_3
4 XxX-6
—3x+18=4y-12
30—-4y=3x
_30-4Y i)
Comparing (i) and (ii)
3y—-10 30-4y
4 3
9y -30=120-16y
25y =150
y=6
Puty=6in (i)
x:3(6)_10:§:2
4 4
So the fourth vertex is D(2,6).
Now
: Arc_m Y2
Slope of diagonal AC=m, =221
27X
_ 352 (1)
(@77
Slope G£ ’ngmﬂal ED m l’*—“__ AS
Al TR
|"\.-.. II :6—(_1)
AR 2-3
7
m.=—=-—7
|

Consider

msmg = (EW(_7} J<

._. N

"h._'

M M 7 1 '
xs nhoduc of lcpe of AC and slope
of BDis ‘~1’ so diagonals of
rhombus are perpendicular.

Two pairs of points are given. Find
whether the two lines determined
by these points are:

(i) Parallel  (ii) Perpendicular
(iii) None
(1L-2),(2,4)and(4,1),(-8,2)

Solution:

Let the points be A(1-2),B(2,4)
andC(4,1), D(—8,2)

Y
Slope of AB = =2 =
p m, = X_Xl
4—(-2
_4(2) g
2-1
Slope of CD=m, = 22— %1 _ 2-1
X,—% —8-4
1
-12

As.m =m,.and mm, = —1so the

lines are neither para_llpl_nor _~—0n 1

Ioerpendlcukw e LA
\ "4'1\6 Z\alsz 5 /(__ } 7\)_

i -Smut on VL |
6T the points be A(-3,4),B(6,2)

andC(4,5),D(-2,-7)

Y.~y
Slope of AB=m, = Yo=Y
X, =%

_2-4 :—_2

6—-(-3) 9
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Slope of CD=m, =22~ %1 _Z/=5
X,—%X —2-4
mZ:_—lzzz
—6

As m =m, and mm, # 4scthp

lines are. =|tner nareliel fiol
perpencicyi ar. '
Q.9 Fing anectaticn o,

. (& [[\]he herizonta line through(7,-9)
\ JI- 03 U.thn .
' As line is horizontal so slope =m =0
(% %) =(7.-9)
Using point slope form
Y=Y, =m(x—x)
y=(-9)=0(x-7)
y+9=0
(b)  The vertical line through(-5,3)
Solution:

As vertical line does not intersect
y-axis, so the equation is
X=-5

x+5=0|

(© The line bisecting the first and
third quadrants.

Solution:
As line bisecting first and third
quadrants makes an angle of 45°
with positive x-axis and passes
through origin(0,0), so

Slope=m=tana =tan45°=1

Ao (4,%)=(00)

Using point slope form
Y= h PN m) v

y =01 —u\ ; ]%fhﬁg'

A y x
\ J"'-:'-ﬁ‘d--!'l "‘hk lilie olsectlng the second and
w5 fourth quadrants.

Solution:

As line bisecting 2" and 4"
quadrants makes an anale 0f135°
with pOSItIVP X-ax[& ard al 'S0 NESSUs

thrgugh.origin{D, )\, 50
Slope =in=tapc = —tan135° =1
Alsb (%, y;) =(0,0)
Using point slope form

y—yl=m(x—xl)
y=0=(-1)(x-0)
y =—X

Q.10 Find an equation of the line
(@ Through A(-6,5)having slope 7
Solution:

Here

X, =—6,y,=5m=7
Using point slope form
Y=Y =m(x—x1)
y-5=7(x~(-6))
y—5=7x+42
TX—y+42+5=0
[7x—y+47=0|

(b)  Through(8,-3)having slope 0
Solution:
Here
X =8y, =-3m=0
Using point slope form
y-y,=m ( _Xl) i
( 3) nfx I

N |

| '_'(C.'f':'_ | h uuuhf 8 r)l-lavmg slope

—Undefined

“Solution:

As slope is undefined so line is
vertical which only intersects x-axis.
So its equation is

X=-8

x+8=0
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(d)  Through(-5,-3)and(9,-1)
Solution:

Slope=m=Y2"%
X, =X
—1- _3)
Slope=m=. ( .
P =0 (5 ;
Slope =\m _:._—‘4__--._:};

| .L'..{.sli\g coInt (;5,—5) and slope:%,
required equation is
Y=Y = m(x— Xl)
(-8 =3(:(-5))
y+3:%(x+5)

Ty+21=x+5
[x—7y-16=0|

(e) y-intercept: —7 and slope: -5
Solution:
Here
c=-7,m=-5
Using slope intercept form
y=mx+cC

y=-5Xx—-7

(j) x-intercept: —3and y-intercept: 4
Solution:

Here

a=-3,b=4 i

Using two intercepts form — oy
EJHX--:}' YRARY
a ) 'H-: Y A R ) T
Xy A \ -

—+ =\ e

=37 4\

. | |I' Iﬂi(,'__ i‘,ﬁ.
N V2
4x-3y=-12
|4x—-3y+12=0

(9) x-intercept: —9and slope: —4
Solution:

As x-intercent is 8.0
XY= (0.0 [ (¢
AL m= -4

Using-goint slape form
Y=Y, = m(x - X1)
y-0=-4(x-(-9))
y=—4(x+9)
y =—4x—-36
|4X+y+36=0
Find an equation of the
perpendicular bisector of the

A

Q.11

segment joining the points A(3,5)

andB(9,8).
Solution:

B .-y, 8-5
Slope of AB=m =222 2"~
P m X,~% 9-3

3 1

m=— ==

6 2

Mid-point of segment AB

:(&+@ m+wj
2 2

E

iSinpe o perpendiculai-pisecior
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Using point slope form
Y=-Y1= m(x— Xl)

y—Ez—Z(x 6)

2y-13=-4(x-6)
2y 1824k 28 7 -

@12 ind eguatiGes of the sides,

SO haltitudes and medians of the

triangle whose vertices are
A(-3,2),B(5,4)andC(3,-8).

Solution:
B(5,4)

A(-3,2)

C(3-8)

yz_yl

X, =%
4-2

_(_

2
mlzg

Slope of side AB=m, =

ol
w

)

NGl

Using A(-3,2) and slope —%
equation of side AB is:
Y-%= m(x— Xi)

y-2=4(x~(-3))
4y —-8=x+3
[Xx—4y+11=0|
(2 e an
AR
V3

L
a LYY - - _

II
.
\

|-
—

N .'__>.<__

Slope or’AC =

AN NN o= =

-10 -5
m2 ==
6 3

A y My %= 54)!

Using A(-3,2) and Slope = —g,

equatlon of side/ 7/ i:-_ \

A

Ay _=-_-r<_\ B)

3y-6--5(x+3)
3y-6=-5x-15
|5x+3y+9=0|
Slope of BC =m, = Y2~ %1
X=X
_—8-4
~ 3-5
m-"12 _¢
—2

Using B(5,4)and slope =6,

equation of side BC is
Y-y =m(x-x)
y—4=6(x-5)
y—4=6x-30
6x—y—26=0|

F .r,'l': 4)

Slope of BC=m, =2~ %

.Xz X1

Inl I '-.:"'-\..

'Shﬂe Atal! |tude | L , —

' ,AII,-.n4___L_
slopeof BC
m =+
‘6
1

Using A(-3,2) and slope:_g,

equation of AD is
y—ylzm(x—xl)
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y-2=— (X (-3))
6y—12_—(x+3)
6y—-12=-—x-3

Slope ')f'_:_L__E =L

200

. =
Slope of BE=m, =

Using B(5,4) and slope = -

equation of BE is
Y=Y = m(X_Xi)
y_4:§<x_5)

5y—-20=3x-15
0=3x—-15-5y+20

3x—5y+5=0|

Slope of side AB=m, = Yoo N
X

m ==
t 4
1
slopeof AB
Using C(3,-8) and slope =—4
equation of CF is
y_ylzm(x_xi)
y—(-8)=-4(x-3)
y+8=-4x+12

Slope of CF =m, =

il |
1

2 -'\'-
. AR
k_JI WY

V=4 \
IR AR

5

3
1
slopeo of AC

3,

glw

LT \

%,

|
_—

b BGA)

c(3)
Let D, E and F are mid points of the
sides AB, AC and BC respectively.

_ -3+5 2+4
Mid point of AB = D| —" Lj
2 2
=D(13)
Mid point of AC = E(S 3 8+2)
2 2
E(0,-3)
Mid point of BC = F(5;3 4+; 8)j
—F(4 -2)
-y
Slope of AF = =2 -1
p m,’ = x—xl
_2-2 4
4-(-3) 7

Using A(-3,2) and slope = _74 ,
equation of median AF is:
y-Y,=m(x-x)
y- 2——( -(-3))

(y—2)——4(x+3)
7y 14 —4)( _J__4

AR 0|Cp° of BE = m yl
g X2 —X
_3-4_7
0-5 5
Using B(5,4)and slope —g

equation of median BE i

y—ylzm(x—xl)

73
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Q.13

=
—4==(x-5
y—4=2(x-5)

5y—-20=7x-35
7x-5y-15=0|

SIopeofCD m, =2 hi

= 1 2

IIJ.siqu(’s,_: t\ 2nd-slope = — ==,

‘squation of median CD is

y_y1:m(X_X1)
~(-8)=5(x-3)

2y +16=-11x+33
11x+2y—17 =0|
Find an equation of line through

(—4,-6)and perpendicular to a line

having slope_?3 .

Solution:

Slope of given line =m, =—=

1
Slope of required line =M=-—-=

m 3

Using point(—4,—6)and slope = %

required equation is

y—ylzm(X—Xl) —

'|

v=(0)=20-(a) | 70\ (|
.._x: \ .-« ~ x\

/+(--—(<+4)

’%3 +1? _zx+8

2x—3y—10=0|

(S

Q.14

~ Solution: |y

Q.15

Find an equation of the line
through(lL—S) and Jara'lel toa

lingwith Jlm)t 24

Siope of given Tine = m =

Slope of required line =m=m =

Using point (11,-5) and slope=-24

required equation is
Y=Yy =m(x-x)
y—(-5)=-24(x-11)
y+5=—24x+264

24X+ y—259 =0
The points A(-1,2),B(6,3) and

C(2,—4)are vertices of a triangle.

Show that the line joining the mid
point D of AB and the mid point E
of AC is parallel to BC and

DEZEBC.
2

Solution:

| AC. E( 12+2 mj

A(-1.2) B(6.3)

D

Mid point
of

I_- :___ 4

2

i

2 2

Mid point of AB = D[6+(_1) 3+2]
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~—(-1
Slope of ED m=Y2"N (-3)
X=X §_1
2.7
- ~~ v
-.nl — —_‘—1_. :.2_
I\ O _ (-
SiO[)EOfBC:I’nZ:yZ y1:3 ( 4)
X, =X, 6-2
_7
4

As slope of BC = slope of ED | so
DE is parallel to BC .

[BC|=(6-2)" +(3-(-4))

BC| =16+49
[BC| =65 ... (i)

-..(ii)
Comparmg (i) and (ii)

[bE|=2-

- 11— = et

DE——BC
2

A mllkmdn can-seii- 360, Irtras n | |I

at Rs. 12450 pek lifre and 790 litras ox-

milk at Rs, 12,00 per lifre SAssuming
N2 (ragh 07 the-sale price and the

\ :'Ir. 'K s¢1'40 be a straight line, find the
riumber of litres of milk that the

milkman can sell at Rs. 12.25 per
litre.

Solution:

Let number of litres of milk be
denoted by ‘I’ and prlce per Iltre bv.o.
then y!

Al n,_(“%m 5; Fu ) (7on1’)

| Sloge of AR =m :u
) ’ - L~ / |2 _I]_
_12-125
- 700-560
05
140
_ 1
- 280
Using point slope form
Y-Y =m(X—X1)
P— p1:m(|_|1)

Q.17

-1
-12.5=——(1-560
P 280( )

280p —3500 =—1 +560
1+280p—-4060=0

To find number of litres of milk at
Rs 12.25 per litre, put p = 12.25

| +280(12.25) 4060 =0
| +3430—4060 =0

| =630| litres

The population of Pakistan to the
nearest million was 60 million in
1961 and 95 million in 1981. Using
‘t> as the number of years after
1961, find an equation of the line
that gives the population is terms
of t. Use this equation to find the

population in —_1

(a) 1947 ““-. 2997,

Solutlon ALY

et panIutnn be | dm@mc. b'y' v,

ihen,

\\ A b = (6041961 -1961) = A(60,0)

B(p.t,)=

Slope of AB=m=

B(95,1981-1961) = B(95,20)
t,—t,
P,— P
_20-0
95-60
_20
35
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m=

~N| s~

Using point slope form
y—ylzm(x—xl)
t_tlzm(p_pl)
t— o_: o 60)
7t—o_4p_— 2ol
AnE Tt 240

INIPARAS
[=t3+60...(i
0 ()

'(a) Population in 1947

Put t=1947-1961=—14 in (i)
D= 2(_14) +60
p=—245+60

p =35.5 Million

(b)  Population in 1997
Put t—1997—1961=36 in (i)

p== (36)+60
p—63+60

p =123| Million

A house was purchased for Rs. 1
million in 1980. It is worth Rs. 4
million in 1996. Assuming that the
value increased by the same
amount each vyear, find an
equation that gives the value of the

Q.18

Using point slope form
Y-%1= ( X1)
t t T ”I'\}. 'O'L)

jp! S(E-D)
A &
Zt=p-1

6 "
p=%t+1...(i)

To find price of house in 1990,
put t =1990 — 1980 =10 in (i)

p= (10)+1

30 +16 _ 46
16 16

p =2.875| Million

Plot the Celsius (C) and
Fahrenheit (F)temperature scales
on the horizontal axis and the
vertical axis respectively. Draw the
line joining the freezing point and
the boiling point of water. Find an
equation giving F temperature in
terms of C.

Solution:

Since

Freezing point of water

=0°C =32°F

Boiling point of water

=100°C =212°F | So

Q.19

house after t years of the date of s -
purchase. What was its value in 19907 A(C F) A{O 2\ (ALY
Solution: --;2, )2 L(l\,O 1 2» ) \o~—=~" "
Let the price of the house be, denot°d1 ) ' N F - F.
V| e L ¥ 2 1
by p, then \ \,-.Iom cf ;) 5=m/= c C
- J 11 '_..- b 2— 1
A(puti | ( 19801980 A(lc\ 212-32
B(p,.t] ) 3(4 1~~93 1980 =1B{#,16) ~100-0
_ . N 2 180 9
N .‘ ’Lre of BB =2 100 5
ANAN 16p . Py 16 Using point slope form
=H=§ y_ylzm(x_xi)
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F-F=m(C-C)

F —32:%(0—0)

F-2cia
5

Q.20

the year . 99¢ whilz tha gcore was
54/ lin 12002, Assuining that the
. o, feiaticrisaip  between time and
; Ju \ score is linear, find the average
' score for 2006.

Solution:

Let test score be denoted by s and
time by t, then

A(s,t) = A(592,1998)

B(s,.t,) = B(564,2002)

Slope of AB=m = 20021998
564 -592

Using point slope form
Y-%1= m(X_X1)
t—t,=m(s—s,)

t—1998 = _71(3—592)

7(t-1998) = —s +592

s =592—7(t—1998)

To fi”".--é"f?rag&{c'tj?“é. f”rm.’).:ﬂ)o.éh \ L

put t = 2006, |\ |
- [TeE02, 17 2006 -1998)

s=592-7(8)

The average entry-iest \score of |\
engineering cdncidated wos 5225

! -

$=592-56

Q.21 Coavert each &f The fadowang—
SO eguation irito:
()

Slopik intercept-torm
(il ~—Two intercepts form
7 (iil)  Normal form

(@) 2x—4y+11=0

(b) 4x+7y—-2=0

(©) 15y -8x+3=0
Also find the length of the
perpendicular from(0,0) to each
line.

Q) Slope intercept form
(a) 2x—4y+11=0

Solution:
4y =2x+11
_2, 1
y 4 4
L1
2 4
(b) 4x+7y—2=0
Solution:
7y =—4xX+2
BN
7 7
(©) 15y —-8x+3=0
Solution:
15y =8x-3 _ B
_8 y_i. 1< 3\
y 5 '-15_ [ ? W o
| 8 _1_ \ o
_ ::}/"..'. L_5 X —.I'.E-_I .Iu
e LIV
15 5

(i) Two intercepts form
(@) 2x—4y+11=0
Solution:

2Xx—4y=-11
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2x 4y 11
11 -11 -11
X Yy _
TR
2 4
(b) 4x+7y-2=50

Solution:

~
<

(©) 15y —8x+3=0
Solution:
8x—15y =3

(iii)  Normal form
(@) 2x—4y+11=0
Solution:
—2x+4y =11

1

Dividing both S|de< by«f( ) +(—4-T2 =«LC 5

| -. A N\
. AR - by
AR E NS S (U

—2X 51\/

J_fzp

\20- .'.I _: L

NEE
Id5 25 245

—X 2y 11

E'E 2

(b)

Sina =

1
B

Where cosa = —

p=tan” (2) 63.43°
= a=180°-¢
=180°-63.43°
a =116.57°
So the required normal form is

- .I?S-Tl N

XC0s116.57° + ysin116.57° = 1

25

Length of perpendicular from (0,0)

to the line =£

2\5

4x+7y—2=0

Solution:

4x+7y=2

Dividing both sides by /42 + 72 = /65

4 7 2
X+ =
\J65 /65 y \65

4 ]
Where cosa =—— , Sina
J65
R
= tone= ”2?.—%_,;:- -
| fes [

o =60.26°
So the required normal form is

,
65
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X€0s60.26°+ ysin60.26° = 2

J65

Length of perpendicular from origin

(0,0)to the line 2

65

(© 15y —8¥43=0

Solution: :
8x—15y, =13,
Pivifiig ot siiles by 8 +(~15)° =17
..i . i ._Ey—i
17 17 17
Where cosa = 8 ,Sina = 5
17 17
_15
=>tana = Y —E
8 8
17
=¢= tan{%j =61.93°
= a=360°—¢
=360°-61.93°
a =298.07°
So the required normal form is

X€0s298.07° + ysin298.07° = %

Length of perpendicular from origin
(0,0) to the line = >
17
Q.22 In each of the following check
whether the two lines are
Q) Parallel
(i)  Perpendicular

(iii)  Neither parallel nor perpc;?_dicuié__r}_

(@) 2x+y—3=0 ; 4x+2y+5%0 /!
Solution: (™ PR

! — = . L e '_- 'u. '..
S RO T A | T
2X+Yy -0 =D L T \ .

SA]
NINNE
, :_32_2

1

4x+2y+5=0

. a
mz_—B _

- 4_.“‘? 1

YN, 2 [ X -.-___

00 A I =1, 4o thellines are parallel.
2 -

) 3y=2x45 ; 3x+2y-8=0
Solution:

3y=2x+5

__a_—2 2

b -3 3

3x+2y-8=0

_-a_-38

* b 2

Consider mm, = @j(_;j =-1

As product of slopes is ‘~1” so the
lines are perpendicular.
() 4y+2x-1=0; x—-2y-7=0
Solution:

4y+2x-1=0
_a_—2_ -1
b 4 2
X—-2y—-7=0
-a -1 1
m2:—:—:—
b -2 2

As m #m, and mm, #—1so the
lines are neither parallel nor
perpendicular.

(d)  4x—y+2=0; 12x=5y=1=0.— /||

Solution: < | | LS
T @ Oyepo N [ (SA0
— I 1 ,rnl ! -1 '.I. _'._: 4 )
AN e — s e 4
._l -I-'._._ i O _1 L
A 12x-3y+1=0
-a -12
m=—=—-=4
b -3

Asm, =m, so the lines are parallel.
(e) 12x+35y—7=0;105x-36y+11=0
Solution:
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12x+35y—-7=0 For y-intercept
_—_a_—_12 Letx=0:>y=..—7-.
b 35 — 4= \
- = ; ! v .* ) 2t
105x—36y+11=0 Sn oo1n 'S cre C(— 1,‘DL0,—J
—a_-105_35 L\ _ 37 ) 4
m2 - r _____ ._ [ ‘,'
b_ 36 12 RYFA (=5 :
1 _12\ /,..- e
ConsidiEntm, _L ]k 5] \
BimY '-\-5 12 )
_ | rlln A
= J s -zIAs IAoduct ofslopes is ‘~1” so the A
N “ lines are perpendicular. X > X
Q 23 Find the distance between the
given parallel lines. Sketch the
lines. Also find an equation of :
parallel line lying mid-way Distance between parallel lines=
between them. Distance of A(-10) from
(@) 3x—4y+3=0; 3x—4y+7=0 3Xx—4y+7=0
Solution:
For Sketch _ |3(—1)+(—4)(02)+7| _[3+0+7
0,:3x—4y+3=0 \/32+(—4) \9+16
F 4 _ 4 . ﬂ
0 J25 5
r y-intercept of line lying midway
between parallel lines is average of
X y—intercepts of |, and |, so
N 7 3
i .2
n c=4_4
t 2
e 7+3 .
r Y c=_4 _ 0 B
cept 2 Zxpy (=
Let y=0=x=-1 5NN [ 7 Mo
For y-intercept i ) _ C :Z L\ .‘ A
Let x= 0 = y —% Y ;‘-\s Mop es of pdrallel lines are same
_.-' ._ P T’ I_. Y ' ..x \\ B __E__i 3
So poilfsiace'a(-1)} b agj = R S i
raniien (PR Using slope intercept form
= J WP BK et 7=0 B
NINIRMANA y=mx+cC
J [ %' For x-Intercept
L -7 =§x+E
Lety:0:>x=? y 4 4
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4y =3x+5
3x—4y+5=0
(b) 12x+5y—-6=0; 12x+5y+13=0
Solution: '
For Sketch.-

0, 12X By —BE 0~ [
For v-iniercopt, | |

. a1

-| 1 ’
LRty =0=Xx==
4 2

For y-intercept

Let x=0= y:9
5
So points are A(%,Oj, B(O,gj

0,:12x+5y+13=0
For x-intercept

Let y=0=x= —13
12
For y-intercept
-13

Let Xx=0=>y=—
y 5

So points are

(370} el
12 5
Distance between parallel lines =

Distance of A(%,O) from
12x+5y+13=0

r '|

1
d_‘12(2j+5(0)+13‘ |6+0+‘3|

"-:",l'{'r-“:ft‘_ 1 fi',pt ot line Iying midway

\ -_:JI '-._' .| etween parallel lines is average of

y-intercepts of ‘l,” and ‘l,” so

Jaa) +(5, FnS «ll‘a\ \'

As slopes of parallel lines are same

a 12
SO M=——=——,
b 5

Using slope intercept form
y=mx+cC

-12 7

5 10
10y =-24x—-7
24x+10y+7=0

12x+5y+%:0

(©) X+2y—-5=0; 2x+4y=1
Solution:
For Sketch
£, :X+2y-5=0
For x-intercept
Lety=0=x=5
For y-intercept

Let x=0=y=

o |\>|U1

So points are A(

0), B(O,gj

l,:2Xx+4y-1=0
For x-intercept

I_- :___ 2

1,,____. \ "._
Letv —.>, ,,,'- 1\
1 I | I.. .:._"._,.-..
Vo --O J-mtnrmpt
IRL N
'__.-' '-___|;ct x=0= y=Z

So points are C (—

NP
o
—
)
——
o
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Q.24

Distance between parallel lines=
Distance of A(5,0) from

2x+4y—1—0
|2 4(0)-1 po+o-y o~
J() af Ve A
Z\f

y=inte rcent pf linia Lyirig midway
'me_%" parallel lines is average of
y-intercepts of parallel lines so

5 1

7_'_7
_2 4

As slopes of parallel lines are same
a 1
sOom=——=-=
b 2
Using slope intercept form
y=mx+cC
1 11

=—=X+—=
y 2 8

8y =—4x+11

|4x+8y —11=0|

Find an equation of the line
through(-4,7) and parallel to the

line2x—-7y+4=0

Solution:

NN

Slope of given line
mo_2_72_2
T . O

X .__.-"_ r
As slopes of parallel lineg afe safmel |

S0 iy
Slope 01 r=uum~d |re -n m_?

Yy Aio(x4y1, {4 )

“Usiwg point slope form
Y=Y, =m(x-x)

2
y—7=7(x—(—4)) |
7y 49= 2x+8 ¢
Find an rEC_]l-_Iat on of the line
t!-';ruu'gh(5,—8')' and perpendicular
to the join of A(-15,-8),B(10,7)

Solution:

Q.26

Solution: - / -
Equnm.. ')* ar v/ lif 1e pproendlﬂu 540~

|\ Forx- intercept

Yoo ¥
X =%
_1=(8)
10— (-15)
153

25 5
Slope of required line =m

Slope of AB = m, =

Also (%, Y;)=(5,-8)
Using point slope form

y—yl:m(x—x1)
~(-8)=3(x-9)

3y +24=-5x+25

5X+3y-1=0

Find equations of two parallel lines
perpendicular to2x—y+3=0 such
that the product of x and
y-intercepts of each is 3.

y+3 |G s |
»(4 "y+"—"c0...;.'(i)
For y-intercept

Let y=0 Letx=0

Sy=-S
2

According to the given condition

(x-intercept) (y-intercept) =3

=>X=—C
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B(x,»,) C(x.n)

Let B(X,Y;),C(X,,Y,)and D(x,, ;)
be other there vertices of
parallelogram. ‘O’ is the point of
intersection of diagonals.

As (2,1)is the midpoint of A(1,4)and

C(X,Y,)s0

2:1+x2 . 1=4+y2
2 ’ 2
X,+1=4 )

X, =3 :

4+y, =

Let slor;ewf BC -x-Jl? )

yy2

X +3=T7y,+14

y2:_2 —
S0C(x,1,)-C3-2) [\ 2

Q.28

Chapter-4 Introduction to Analytic Geometry
— =—7y,—11...(i
2 Let Slope of AB =1 -
c’=6 WA= N [ 7
C:i\/g . X 1 M LA
Put value of ¢ in (i) e & -3
X+2y 36 =" At /<1 y,-3.. (i)
Hence sequiredlirt €5 are| | S Comparing (i) and (ii)
x4 27+46'20 ahd | X2y =6 =0 —1y,-11=y,-3
o @77 30 vanta Of a parallelogram is 8y, =-8
I [N Y, 4) ; the diagonals intersect at h=-1
. Put y,=-1in (ii)
(2,1) and the sides have slopes 1 K =1-3
and —L. Find the other three X, =—4
7
vertices. So B(Xl’yl): B(—4,—1)
Solution:

As (2,1) is the mid-point of BD,
So

2 XX Nt
2 2

2:—4+x3 1:—1+y3
2 ’ 2

X, =8 , Y, =3

So D(X,,Y;)=D(8,3)

Find whether the given point lies
above or below the given line

@  (58);2x-3y+6=0
Solution:
2X — 3y+6 0 5 AR
Here.b |.|esJ:3$~.\!‘-‘ (RN
' 'Put (5 8\ m . H/S.\of Tydation
U 8k22kle =0
V=TT 22(5)-3(8)+6
=10-24+6
=16-24=-8<0

As b and (ax, +by, +c¢) have same

signs so point (5,8) lies above the
line.

KIPS SOLUTION MANUAL

285



Chapter-4 Introduction to Analytic Geometry
(b) (—7,6);4X+3y—9=0...(i) :3(—2)—5(3)+8
Solution: =—6-15+8

4x+3y—-9=0 —2-15=515<0/

Q.29

(@)

Solution:

(b)

Solution:

As b =3is positive

Putting (—7,6)in L.H.S. 0 ()

= 4( 7)1 §'6 9 J
=-28+7%6-9

=28+ ||

R 19<G ~

Als*y and (ax, +by, +c) have
opposite signs, so point (—7,6) lies

below the line.

Check whether the given points
are on the same or opposite sides
of the given line.

(0,0)and(—4,7);6x-7y+70=0

6Xx—-7y+70=0...(1)

Put(0,0)in L.H.S. of (i)
6(0)—7(0)+70

=70>0

Put(—4,7)in L.H.S. of (i)
6(—4)—7(7)+70

=-24—-49+70

=—-73+70

=-3<0

As both results have opposite signs,

so the points are on opposite sides of
the line.

(2,3)and(-2,3);3x—5y+8=0

! -

3Xx—5y+8=0...(1)

Put (2:2ih L\ {.5-of !i'_
_:_3 £2)" 513) 8 |
NI EE AL
=14 15 —1<0

Put(—2,3)in L.H.S. of (i)

LT \

| the points a

Q30

Al hoti reduits e ve same 5igns, 50
e an ;ame sides of the
ine. -

Find the dlstance from the point
P(6,-1)to the line6x—4y+9=0

Solution:

Q.31

Distance of a point P(x,, y, ) from line
ax+by+c=0is given by
|ax1+by1+c|
Va2 +b?

| _b(6)- e +9|

Find the area of triangular region
whose vertices are

A(5,3),B(-2,2),C(4,2).

Solution:

If three vertices are given then area
of triangular region is

X v 4
!I.'_ 3 1.| [} I_.- o .:- “'_
1’-2 2 ‘IL |
|4 2 l|

Expanding by R,

o L F e |
2| |2 4 4 2
1

A=5[5(2—2)—3(—2—4)+1(—4—8)]
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=%[0+18—12]

A= %(6) =3 square units

Q.32 The coordinates of three p_qints are)

A(2.3),B(-11)andC(4,-5), P
compuiing the arsa.bourced’ bya '

ABC ci= “[ Vilrettier the pom sare-

collinear.
Soluf'on |
mﬂa citiiangle is glven by
SN
2 2 2
X5 Y

Angles between two lines:

e

.5:12
2

2 3j
A=l 1 1

A

=xpanding bi/ R |
A

TR I | -1 1
-3 +1
-5 JJ 4 4 -5

A= %[2(1+ 5)—3(-1-4)+1(5-4)]

A =%[12+15+1]

= 1[28]
2
A =14 square units
As area of triangle is non-zero so
given points are non-collinear

If 1, and 1, are two non-vertical lines such that they are not perpendicular to each other. If

m, and m, are the slopes of |, and I, respectively, then the angle ¢ from

-m

|, to 1, is given by tanH—
1+mm

Proof:

From the figure

o, +180° -, + 0 =180

=>0=a0,-q
» X
tand =tan(a, — ) -
v [ L
tana, —tan« > W | 77
tand = 2 1 - [ & -
l+tane tang, () | \ |
.'tanfJ e \ AN
=2\ \ | umlm “‘\
Two. impaii anl rési I
_—-"\.—-'— .T.I"'_'_-\.._-_—-
) 6,04, ifand only if m =m,
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o tang =M
1+mm,
o 0=Te=M _ A e\ /o
1+mlm2 / o L &
anlz-ml i /
) L |a.mo|.|) il i 0
NN @ 2
NN N —
I = OO:M
1+mm,

= 1+mm =0
= mm, =-1

Two and three straight lines:

For any two distinct lines |, 1,.

l:ax+by+c =0 and l,:a,x+b,y+c, =0, one and only one of the following
holds:

Q) I, 01, (i) I, L1, (iii) 1 and 1, are not related as (i) or (ii)

(i) ,01, < slope of I,(m,) = slope of I,(m,)

—1-=-_22 e S 4 b, — =0
g b, b, <:>a2 b, <ab,-ba,

(i) LLl, &mm,=-1
@[—ij(—a—j——l <aa,+bb,=0

AN M2\ ([
(iii)  If Land I, are not related asin (i) ard (i) the;rthere s nd sinipts felaiion ‘o7 the
above forms A aTfaR IR RN R =Y

.

The Point of kit .t@rsoctlo leu »tr i 1H |1=s* 2%
: QLR LVG %j"“: _--"

Letl t'11X-| b1y+‘1'_0 b e (l)

] lol2g (ii)

W
% J I'-._:':I J 5“'= two non- paraIIeI lines. Then ab, —ba, #0
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Let P(x,Y,) be the point of intersection of |, and I,. Then solving (i) and (ii)

simultaneously, we have  ACAN 0
X __ % 1 " AN (o \os

blc2 _b2C1 a,C, —ag, a‘;h"'._aztl 1 | b

= )(1 = Pl__ ﬁ a rj a).g.l__'hﬁ'?l .'._ L, .-'.. '-.. *,
20, =g [ ait:_,_x—\ag\hl N
Is thP regul r=d pomt ')f II’TF“S\,L,[IOI’]')
(‘f)nr .,|3 ol (‘( nt L: ency of Three Straight Lines:

| J A W [ __' Thrée non-parallel lines
lrax+by+c =0
l,:ax+by+c,=0

l,:a,x+by+c, =0

=

a b c
Are concurrent iff la, b, c,[=0
a; by ¢

w

-'-_
i
il = fr
r I'\"'- 4 -
w % r 1 “an
o W # e
{ - Y (i —
— B -.x 1 A
A -
]
= -, - Y 1 \
1 — |
1 | P 1 i 1 [
1] ¥
L 1 L L
- _ f o A e
- .-_ 1 W P '|_ Y !.“_..l o
| L P L L
.\_"- | I- i 1 I-\\\'- 1 .
| | K k L ! - =
L | |
1 II' 1 1 . 2
\ ! A
~ J J -
-, |
a
=% | i
NIRRT IR A
T |
1 -. :
H.. cnll
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