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("‘I"‘-Phical Solution of Linear Equation
g 1c

/’mnizlhf line: General equation of a straight line in xy plane

RITL L 2 : ) - :
- ‘i,i\-cﬂ py ax + by + ¢ = 0. In various situations its graph is drawn as
s 8 ‘
follows =

Case (i) Whena=0,b=0,c=0

ight line i —~axis at (- £ _ g
This straight line intersects x—axis at ( . '0) el i ot (0’_ b)
Explanation & Putting y=0inthe equationax + by +c=0wegetax+c=0

or, X =-— g— i.e. straight line ax + by + ¢ = 0 cuts x—axis at

c

(5
Again, putting x = 0 in the equation ax + by + ¢ = 0, we
get by+c=00r y=- % i.e. y—axis intersects straight line

{
: ax+by+c=0at (0,—%)

It can be learned as follows, ax + by + ¢ =0
y

N

! o, ax+by=-c

ax by
or, “c+==

| % y
X 4 =
or, . c O
) \-%
This is known as intercept forms of a straight line. The terms in
denominator are respectively known as x-intercept and y-intercept

Clearly,

Length intercepted by the straight line ax + by + c = 0 between the axes

2

I 2
is;’a('—;) +(_§-) . Here (_-g) and (--E*) are intercepts made by the

line respectively on the x-axis and y-axis.
Case (ii) : When a = 0, b = 0, ¢ = 0 i.e. equation of the straight line is
ax + by =0

This straight line always passes through origin. Ifaand b are of opposite
1N, it passes through first and third quadrant while when g and b are

. of same sign, it passes through second and fourth quadrant.

_—

-
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For example,

(a)2x+3y='=

. gy =0 .
o straight line 2% + Y % thustheline passesmmughﬁri%
=1,y="3’
X
jes in second ang foy
r

Soln : For th

_0, y=0andwhen .
Whenx=0,y=02 (1 _ %_) Clearly it 1

(0, 0) and another point
quadrant. L o

2x+3y=0 (1 %)

For the straight line 4x — 3y=0 .
When x=0,y=0and whenx=1,y=73 i.e. the straight line goes thmug},

*ﬂ;‘ rigin (0, 0) and another point (1' %) -Cluikipilionine dretandltiy
' juadrant.

Case (iii) : Whena=0,b=0, c=0i.e. equation of the line is by + ¢ =

This line is parallel to x—axis and intersects y—axis at ({} ._E]

Explanation : From by + ¢ = b, we have y = — I%
Nomwhenx:ﬂ,y=_§, x=1ry=_§
]' X=2y=-{ etcetera

Th . .
_!f us this line passes through the points (g’ - _g.) (1; g ) (2r _

g <
Clearly it is paralle] to X-axis b) etcetera

(o) \
X
Cage (IV) : When as()

b= 0

#= () :
te= Le. €quation of straight line js of
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Graphical Solution of Linear Equation 87

O] > X
|
(-5.0)

This line is parallel to y—axis and cuts x-axis at (—% ; 0)_

¢ auation Of axes : Equation of x-axis is y = 0 ¥
< I:ﬂl\‘.mse F—Coonimates of all the points lie on
y-axis are zero.
Equation of y—axis is x = 0 because *=0
-coordinates of all the points lie on y-axis are
> X
zerc'. y ‘ y B 0

point of intersection : To find the coordinates of point of intersection of

two straight lines, solve their equations.

tak

5. Areaof triangle formed by straight lines

Area of triangle formed by straight lines ax +by +c=0,a# 0,
ook
e b

5.1

P

b =0, c = 0 with coordinate axes is \

N (0.5)
(5.0)

—= X
o) AN\

o

] c
y+c= 0 cuts x—axisat A (-ﬁ; 0)

[ --£,
and cuts y-axis at B (0,-%), then OA= —7 and OB b

Explanation : Since straight lines ax+b

sax+by+c=0 with x—axis

Hence, area of triangle formed by straightline 2
—c\[=c\| _ |1
and y-axis = |%(OA)(OB)| = *12'(716‘)(’5)\ = ‘m\

p—— ———

Scanned by CamScanner




: rmed by
triangle fo :
(see ﬁgllrg}

-C
in A =L
PE =qisthey coordinate of point P and ( 7 ’_0) and y
Here PF =

. : ion of given li
(:EZ 0) are respectively point of intersection Ot § TICS On the
ﬂ2 r

x=axis

Hence area of triangle formed by two straight lines with X-axis
_ 1 (difference of x-intercept of the two lines) X (y coordinate of
point of intersection of two lines)

|’
. ax+by+c =
Similarly, straight lines a,x + by + \J\ 1 WY ey =g

¢,=0andax + by +c,=0intersect

y-axisrespectively at C ( 0, —_52) and E|
2

—C2 : )
D( 0, E—) and if they intersect each

otherat P(p, g) [see figure] then i
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Graphical Solution of Linear Equation e

4.3. If three straight lines intersect each other

i C(x,, v.,)
at the points A (x,, ), B(x,, y,) and Clx, ¥ Y3
y,) then from coordinate Geometry.
Area of AABC,
- -12-|x1 (S‘z N !Ia) +X, (y3 = y1) +X5 (yl - y2)| Alxy, y,) B(x, y,)

4.4 X~ Y3) + X, (Y3 —y)) +x, ¥, = y,) = 0 then three points
(x, ¥, (X3 ¥,) and (x,, y,) are collinear.
4.5. Slope of the line : If a straight line makes angle v,

g with x—axis in positive direction (anti-clock- D
wise direction) then slope of the line is tan 6.

Slope of the straight line ax + by + ¢ = 0 is -_bﬂ_ =

[For more details see exercise on coord inate L/ "

Geometry]

5. Solution of corresponding equation of straight yA x-y=1
lines: Iftwostraightlines intersectata point then NP
x—coordinate and y—coordinate of the point are

called solution of equation of the straight lines. (2,1)

For example, solving 2x+3y—-7=0and O \ i
. /( 2x+3y—7=0

x-y=1, weget x=2, y=1. Hence two straight

lines intersect at (2, 1).

6. Consistent and Inconsistent system of equations : A system of equation
ax+by+c =0and a,x + b,y +c,=0has

o L
i solution it 5 #1
(i) aunique 2" b,

. oo
(ii) Infinitely many solution if i
2

(iii) no solution if 3_1 = h * a
T TR
to understand it clearly, consider the following examples :
6.1. Consider the system of equations 2x + 3y =7 and 3x-y =35
here, a,=2,b =8,¢c,=-7

and a2=3,b2=—1, c,=-5
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c Higher Matner

LHC‘-’”FS 55
90
by 3
a 2 i =
a5 b
a, by ion has unique g .
" b tem of €qUATON 18, oo “Olutiy
lude that the sySte? y = 1(do yourse ). >omety
nclude yet X = 4/
So we can €O

i i intersect ¢
jons we § _nguniqucbolutmn)

ach chyﬂ
ystem (havi ¥

Solving these equa;
the two lines of the

at a unique point.

=10 and 4x+.2y220
6.2. Consider the system of e

quatioﬂ 2x+Y

=-10
here, ﬂ]=2r bl‘ =1,¢ 0
=4, by =2,0==2
Rk Sl G -10_1
a; 2 1 _b_l..landfi""—_fﬁnz
5=4%2'b, 2
M El.fl
%5,

this we can conclude that the system ofequations has infinj i
From this '
many solutions. . '

To solve the equation, multiply first equation by 2 and Subtryg
second equation from it

[2x + y:]U]X2
4x +2y =20
0 =0

here 0 = 0 indicates that system of equations has infinite
solutions. To find its solution, proceed as follows—

From first equation y = 10 - 2y when x =k, y = 10— 2k
Clearly x =k, y

ly many

=10-2k also satis

Hence, solution of the s
is a real number, For e
ofk, the g

fy the second equation.

ystem of equation is (k, 10 - 2k), where
ach real valye

ystem has a solutjon, Puttin

e, =
a ztb!::]’cl,______&
224'b2:::2'c'2¢""16
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‘Lraprucal do1uton of Linear Equation o
a .g_-zl E_]_s_]-_ C_l=.___6_.._§
ay _b_l_ -C—l

From this, we can conclude the system of equation has no solution.

Solving,
. 2+y=6]x2
4x_4_—2y:_—=16

0=-2

0 = -2 indicates that solution is not possible. Geometrically, these
two straight lines are parallel YA

[see figure] N (0, 8)

The system of equations having
solution is called consistent . It is (0, 6)

of two types— -
(i) Unique solution - & 0)\ 0<0) »X
(i) Infinitely many solution Y i oyt

The system of equations having no solution is called inconsistent

For the system of equationsa,x + b,y + ¢, =0

Conclusion :
and a2x+b2y+c2=0
i by Urliql_le Consistent (independent) 11[-ntersectmg
B b Solution ines
ini Coincident
o W & Inﬁm-tely many  consistent (dependent) lirc:es
7,"h, © Solution
e ?-l—;a ‘1 No Solution Inconsistent Parallel lines
HZ 5 b2 CZ
7. Area of trapezium between two parallel lines and axes :
Suppose ax + by +c=0
- A

and ax + by + d = 0 are two parallel lines. N

First line cuts x—axis at A, y—axis at B while

second line cuts x—axis at C and y-axis at D . 3

[see figure] -
Hence, Area of trapezium ACBD o A
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74 Lucent’s SSC Higher vauemaucs

— area of AOCD — area of AOAB

2 2
1l42| 1|2|_1(|4 c_)
=2 |ab|"2|ab|” (“b
d2

Note : Donot write it asy

. In the above fi
“b e gure, aboy, Eai‘t
also be used if AB and CD are not parallel.

8. Some important points about coordinate Geometry regarding d
1

lines :
|. Distance between two points (x,, y,) and (x,, y,)

2 2
8.2 Distance between origin and (x, y)=Ax"+y

sagli |

8 3. Distance of the straight line ax + by + ¢ =0 from origin = e

8. 4. Distance of the straight line ax + by + ¢ = 0 from the point (Ipy.
ax, +by1 +c
Na? + b2

8.5. If point P divides the line segment joining the points x,,

and (x, y,) in the ratio m : n internally then coordinates of p,

mx, +nx, my,+ny,
m—-n_ ¢+ m-n

8.6. If point Q divides the line joining the points (x,,y,) and ()
the ratio m : n externally then coordinates of Q are

(1»1'1:7c2—n.1r1 myz—nyl)

m+n + m+n

8.7. If P be the midpoint of line segment joining the points (x,, y,):

x 1 o x2 yl + y2
(x,, y,) then coordinates of P are L)

8.8. If points (x,, y,), (x, ¥,), (x5 y,), (x, y,) ... are collinear ¢

Y1 Ya~VYa2 Ya— Y3 ) ai
X, =X "Xz =X, = Xy~ X, ... . Here each term is slope of the st

line.

8.9. To find the point of intersection of two straight lines, solve
equations.
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Grnphical Solution of Linear Equation -

tween two parallel lines ax + by +c¢ =0and ax + by +

13 Dif‘tance P
81" -
d=“i5 equal to = Nat +b?

i “poinl(a,ﬂ)liesonthelineax+by+c =0 then ac+ bR +¢c=0
s 14

pquation of a straight line passing through points (x,, y,) and
Y= ¥y ( ey )
1

g.15-
(12,3'2) isy—Y -4

| :
| where, M = -**-"gi _;yr: = slope of the line.

ofinition of Modulus and its graph :

D
)
e absolute value of %, itis therefore 141 =4 and |1-4| =4.

| x| shows th

ut it is incorrect to write 1x1 =+x. lxlis defined as follows

B
Iyl = lxwhen x=20

—x when x<0

Hence, 141 _4and -4l =—(4)

Gimilarly 1x—1! =‘x-—1 when x-120

—(x—-1) when x-1<0

1 -x when x< ]

o, Ix—ll=lx——1whenx21

: Graphof y = Ix| isas follows :

1
e g 3oy i 4

2 10 1 2

act rays)- Forx =0, it shows

This graph contains two different lines (in f

¥=x and for x < 0 it shows y =X
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Lucent® mples EEESE eSime—
94 solved st )
4 is (i1) y—axis (jj;
(i) x-axis (i) ¥ (i) g, '
/]

) sl int (3 4) fro . x—axisand at 5 dic
:atan { o4 hlﬂn‘l

_2’ 5) al'ld (6r —1 )*

Wh tw ints (
i petween POl
t is the distance - v
. . dinate Geometry, distan betw
Solution From cooT ry, ) h n
points anid (2 )= (xl .-xz) +(y1 - Fz) (Not I.L
ints (¥, y,) Y2 2 -

2
Required distance = (‘2‘6) "'(5"("1)) = 464+36 ”"ﬁ_DﬁalU

aight line 2x— 3y =12 cuts x—axis anq Yk
ted by the line between the axes, '

N 3. Find the point where the str
Also find the length intercep

Solution : 2x -3y =12

x ¥ _4
2 42 12
or, %+f4— =1
Thus strai gut line cuts x-axis at (6, 0) and y—axis at (0, —4)

{ 2
Length intercepted between axes = {62 + (—4) = 436 +16 =457 =) B

Second method : In the equation of line 2x — 3y=12
puttingy=0, 2x=12 =y = ¢
putﬁng_x= 0 By=12=x =4
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§0h1xd2y=5weEEty=:i§i.el

“{(:ﬂb =B
necutsy""“s at A(O' 2. )

Y’ Graphical Solution of Linear Equation 95
i ﬁ!f
J fi “Umh.,.:;y_-lowe get_f——s[—] i.e.

{

‘_ugtfl'lg
is at B(O IO)
d Ilne Cuts y—ax 3
pcon
Areaf’f AABC = 3 1.4a8.0c
Heﬂ
sde ol fed 1
| - 3{3-(F))- 3(242%)xs - 12
find theﬂl'ea of triangle formed by straight lines x +Y—4=0,x+2y—-10=0
5
and y"
. y__grepresents x—axis.
utio
! * lvmgx‘".‘/“‘; Oand x +2y—-10 we o 1

50t e (-2, 6) i.e. two lines intersect .6}

et (X c)

ftCl(" ‘:
plmmg_l)(-.Oinx+y—4=01we i \

_ 4 ie. first line cuts x—axis at i B (10, 0)

get x)"“'e o af AEh . =
A4, 0

uttingy =01in x + 2y —-10=0 we get x =10 i.e. second line cuts x—axis

at B(10,0)
.. Required area = % x (difference of x—intercept of the two lines)

x (y coordinate of point of intersection of two lines)

=2 (10-4)6=1 x6 x6=18 (unity?
¢ Find the area of quadrilateral intercepted by straight lines 2x +y =6,
ir + 2y = 25 between the axes.
Solution : For the given lines 2x + y -6=90
0.2.1.
and4x+2y—25 4 2 25 ’thus

two lines are parallel.

These two lines along with coordinate axes O

" formed trapezium ABCD (see fig.) 2x+y=6
Area of trapezium ABCD = area of AOCD - area of AOAB
2] 4e ( _25 ) 1|(-6)
= 2|ah,| " 2|a by | T |2\4%2]] 212X

. &
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. 88C 1 fiphe? pMathe
 geent’s N
Lt "57"':_ 1_1‘ (tlr‘llt)
ng bh_*# & .

S - :’.

=10

il

. ine dav In J
l r Hll's‘ll}‘llil l“ ¢ J all = ”
1 formed BY -
— +le
aof trianf

1 o ,)
2] al 0.

(Recall that are

with coordinat¢ axes = o
iy pOHts (2,
‘:ﬂt‘r-"l fom*lt‘d by joining I 1), , | ol
5. Find the area of quadrit B
(2, 5)and (4,7) e o
Solution : Let A= 2 g e 1 (4, 7
D = ("L 7) 1'
Ca= (2 5) and
Clearly (see fig) AB 1S parallel t© ‘;’j:’
while AC and BD ar¢ Parallel to y-axis-
o ABDC is a trapeziun®
: i ABCD vl
Areia of trapezium ; 5 A )_ e I; G
=%(AC+BD)><AB=§(4+6)>< ) R e
= 10 square unit
What is the distance of the line 3x — 4y + 15 = 0 from origin ? W, . |
_ i
its distance from point (-5,-1).
Solution : Distance of the line ax + by + ¢ = 0 from origin = | 5.
la 44 1.
Thus, distance of 3x — 4y + 15 = 0 from origin = ol \ 5 :
4{ 32442 513
distance of point (x ) from b . |ax,+ bl,r +c
1.«_1!1 ax + y-i-C:OlS __,____:-:_l__“
a% + b?
: St
.. distance of (-5 -1) from 3 3(__5)
2 m x—4_1;+15=gis ________';i(_-:l__).,.]s
,‘[32 +42
- unit
allel lin
es 2x + 3y + 13 = 0 ani,

(Make the

coeffici )
Lﬁ}uen""; of x and vy sar
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' Gl’aphjcal Solution of Linear Equation .

+by+c=0and ax +by+d—n: d—c
petween &% Y+d=0is T:__,
rance d=c

d
4inc® |=91-26|_|-117| _13x9 9,13
i N
Red
e faand bpoints (1,1),(2,3), (3,a)and (b, 7) are collinear.
: oW a P ), Gy V), (x5 yy) and (x, y 4). are collinear i.e. lie on
! uﬁ"ﬂ:l’ Yo—¥1 Ya—V¥3 Hi—¥s

a straight line if %, =% = X3 =X, " X, =%,
a,1) (2 3), (3,a) and (b, 7) are on a straight line if
" 7-4

_3_7-a

3-1-3-2"5-3
7-a
2=a-3=p-3

or ]
ﬁomﬁrstmomlahons a-3=2 = ag=5

;i : o S
from first and third relations 7=3=2
X Z.:—S-sz (--- a=5)

or, 5_3
2:2(&'—3)

1=b—3
=4

or,
or,
or,
4, For what value of k gi

solution. . . '
For what value of k following equations show coincident lines ?
or,

-

ven system of equations has infinitely many

or, For what value of k given system of equation is dependent ?
ke+3y=k=3, 12x+ky=k
Solution : Given equations are
kx +3y - (k—3)=0and 12x + ky—-k=0 |
here, a,=k b;=3,¢,=~ (k-3)and a,=12,b,= koc,=—k

—_— e —=

R =i )

Orl k=i6 ¥
. B
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from last two ratios, ‘i"‘ k

or, 3k=K -3k

or, kl -6k=0
or, k= U'r 6
from (i) and (ii) we get that common value of £ is 6 Y
Thus for k= 6 given system of equation hag illfinitel
’ . 801
1
12. Find the value of a fmd b so that following System o equaﬁ:\
infinitely many solutions l‘
x-(a=-4)y=2b+1
dx-(a-1)y=5b-1

Solution ; System of equations a X+by+ ¢, =

infinitely many solutlon if ﬁu\
4 b q

LB

02 bZEE

0 and ax +p

4
Given equations are 2~ (a-4) y-@2b+1)=g

and 4x - (g - Dy~(5p- 1)=0
herea =2, b 1==(@-4),¢ 1==@b+1)

and a, =4, b,=—(a- 1), ¢ 2==(5b-1)

Hencefrom(l),4 —M "(25'*'1)

=(a-1)"Z(5p2 -1)
or, L_a-4 2p.q

2 “5h-1

a-1"5p_1
from first two ratio, %—=%—‘_—%—
oL a-1=25_3g
or, 8—-1=2a—-a
. Dl‘,' 7=q
or, g=7%
from firgy and third ragj, 1 %-g-ﬂ‘_%
or, 5b-1=4b+2
or, 55..4[,____1_,_2
or, h=3
Hence, R=7, bBwuy

.‘l -
o
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j ‘raphical Solution of Linear Equation o
| 13. For what value of k given pair of equation has no solution ?
| or, For what value of k given lines are parallel ?
| or, For what value of k given system of equation is inconsistent ?
{ kx+3y=3,12x+ky =6
| Solution : Pair of equations a,x + b,y + ¢, =0and ax + by + ¢, = 0 does
‘ not have a solution if
a b ¢ ..

\ 8=5,” 0 In this situation lines are parallel

Given equations are kx + 3y-3=0and 12x+ky—-6=0

here, a,=k, b, =3,c, =-3and a,=12,b,=kc,=-6

oy b k_3
fI'OlTl, a2=b2 we get _lfinE

I or, ¥=12x3=36

or, k=+6
taking k = 6,a—1=:1._25.=:2_1_=%
also E—;=:—3=%

e, Bl B
clearly at k=6, S e

. at k = 6 pair of equation has infinitely many solution.

at Bsesd, B0
Againat k=-6, 7 = B, 5
. at = — 6 pair of equation has no solution
. at = — 6 will be the required solution.

14. For what value of k given system of equation has unique solution.
or, For what value of k given lines are intersecting.
or, For what value of k pair of equation has independent solution ?
(i) kx +2y=5,3x +y =1 (ii) kx +3y=6,2x —ky =10
(iii) 2x + y =5, 6x + 3y = 2k
Solution : System of equation ax+by+c =0and ax+byy+c,=0has
a unique solution

. b
T
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In this situati©

J jstarn
solution i const

. re =0
) . uaﬂoﬂsa e e
(i) Gweneqzy 5#{Jaﬂd 3x+dy o blsl,%:-]
kx + Y~ nd 4~
here a, =k f’1=2".:1:‘d-5a
ere a4, =™
2
fromﬁ?ébzfro 3
or, k=6
: re
(ii) Given equations® d2x-ky~ 10=0
=0 an
o+ 3y =6 sand 4= 2 b=~k 4 =-10
.-:kb zafclgﬂ ’
hel‘e; E‘l 1

o b k3
froma”z“?*bz, e .
j2 # — 6 which is tru€ for all values Of k-

or, #— | ) |
of equation has unique sgj.«

Hence for any real value of k system q q Sﬁluhm

i) Given equations are
2x+y-5=0and 6x+3y—-2k=0

a

2 l —
here, 7,53 and b, 3

L=

a4 b
ot (|
a,"b,

unique solution

15. Find the area of region bounded by straight lines | x| + lyl =k
Solution : Given equationis |x| + lyl =k
when x > (), y20, x+y=k
x<0, y20, x+y=k
x<0, yg(}'_x_y_:_k

¥20,y<0, X-y=k
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there is no real value of k for which system of equation}y

p

jine 1) 1
(O.r 3]

line (v)
and @

Henﬂ@r H

Clearh

Hence

Trick :

What
(a) 3

If poi
from
(a)
Wha

and

. alroy

4. Wha

and

(a)

5. AreE

1S

(a)



Graphical Solution of Linear Equation 101

(iii) lin€ in the third quadrant and cuts axes respectively at (-, 0)
L)

4 jine

4 and (o,
jine (iv) lin€ in the fourth quadrant and cuts axes respectively at (k, 0)
apd (o . =
pence, graph of area enclosed by these lines are as follows

Clearly it is @ square with each side = 2 =42k
nce, Required Area = ( N2 k)z =2k?

He
=kis 2K .

ick : Area enclosed by x| + Lyl

Tr
- Exercise—3A Iime==
1 Whatis the distance of point (3, 4) from the s ?

9. If point (a, a + 2) lies on the line y =3x + 5, then distance of the point

from y—axis is
@ 3 ®3 © 5 @ %
3. Whatis the distance of point of intersection of straight lines 2x + 3y=6
and y=x+7 from origin ?
(@ 7 (b) 3 (c) 4 (d) 5
of mid point of points (-3, 5)

4. What is the difference between distances

and (7, 6) from x—axis and y-axis ?

@ 3 ©) 3 © 3 @ 1§

5. Area of triangle formed by coordinate axes and straightline ¥ = 3x-14
is
) 128 e % @
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10.

11.

12,

13.

14,

15.

d by the straight line y = + gy
b) 7
(d) None of thege 1

Coordi.l'late a lz |
23 ® 2 © 3 @
(@ 7 ,
. E'r.;a,__
— 0 intersects coordinat
Straight line 2x +3Y * 10 O mEtte mIE reSPecﬁval?
the P 10 'R
=10 (b) ( ,0) (0, 5) '
@) (-5,0)(0’ 3 ) 3 | i:]]
-10 o .
10 d (— 0), ( ,__5_)
(©) 5.0 (0' 3 ) AR "
Equation of the straight lines passing through points Wy i y
respectively parallel to x—axis and y—axis are o i. t
(C) I+4=0,y+3=0 (d)x+3=0’y+4=0 iﬂ"
Equation of straight line passing through the points (2, 0) ang 0 “3};
¥y _x x ¥
(a) %—%"1 (b) "3'—‘5=1 (C) g-—-i'-_—. (d) %"%‘1

Area of triangle between the straight line 3x + 2y -6 =0ang coordins
axes is ... square unit.
@ 3 ®) 5 © 6 @ 3

Areaoftriangle formed by the straight line 8x—3y +24 =0 and coordin
axes is |

i
'

@) 24sq.unit  (b) 12sq. unit () 6 sq. unit  (d) 18sq.unt

Area of triangle formed by straight line Y = mx + c with coordinateaxss

2
@ b) 2 o
(b) P () o (d) 2
Area of triangle formed b . r
R st 3 — d = 3-)
with x-axis is y straight lines 2x + 3y=>5and y

(a) lgl §q. unit

22 . Lsqui
(b) 5 sq. unit (c) 151* sq. unit (d) %fsq'umt'.
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6. Area of triangle formed by straight lines 4x — -3y+4=0,
4x +

and x—axis is 3y—20=0
() 3s5q.unit (b) 65q. unit () 12 sq. unit (
d) 24
7. Area of triangle formed by straight lines 3x — ) 8Q. unit
y= 015 ~Y=3,x-2y+4=0and
a s unit 15
@ % : g _ O —
(c) 1 sq. unit (d) Cannot be determined
g. Area of triangle formed by straight lines 4x —  —
y—axis is Yy=4,3x+2y=14and

11 "

(a) 5 sq.umt (b) sq unit (¢) 22sq.unit (d) 11 sq. unit

9. Ratio of area of triangle formed by straight lines 2x + 3y=4and 3x
+ 5 = 0 with x—axis and y-axis is -
(@) 1:2 (b) 2:1
(c) 4:1 (d) None of these

0. What is the height of triangle formed by straight lines 3x + y = 10
2x — 3y = 6 and x—axis when x—axis is the base of the triangle ? ’
(a) 3 (b) 1 (c) % (d) %

1. Area of triangle formed by straight lines 2x — 3y + 6 = 0
2x+3y—18=0and y-1=0is

(a) 27 sq. unit (b) 2 sq. unit
(c) 9sq.unit (d) None of these

>. Area of triangle formed by straight lines x +y =4,2x-y=2and x—-2
=0is
(a) 4 sq. unit () 9sq. unit
() sq unit (d) None of these

3. Area of quadrilateral formed by straight lines x+y =2, 3x +4y =24
and coordinate axes is
(a) 22 sq. unit (b) 26 sq. unit (c) 44 sq. unit (d) 11 sq. unit

1. Alinear equation 3x + 4y =24, intersects x—axis and y—axis respectively

at points A and B. If P(2,0)and Q ( ) respectively lies on the straight

adrilateral PABQ is

line OA and OB, then area of the qu
(d) %5 sq. unit

. 5 :
(@) 5 sq unit (b) liS_ sq. unit (c) %— sq. unit
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; ) d by straight lines 3x 4, _
;H Are: ol' tri-ﬂf":gl" ol';';'; 8 sq- unlt (C) 12 Sq_ unit ’ :r(:}q ath y
75. - i . X
S o nrawrl from the point ~=5,/8) to the cmrdll'\at lﬁk‘i :}‘ ! 1|.1
s6. I tirees &% teral formed bY these lines with coOl'dlnat ea)‘& N )n
2 o qllt';dﬂla er - 15 ) 30 (axeslg & ."
13 _ d g
(@ 2  then area of quadrilateral formeq - ) 225 v
g HWE ‘. and Y =d is algh ln&s. l
x=by=F¢ (b) ‘(b—a) '
@ - _a)@d-9 % d-g ;
© Gra@+o @ 3 G+a)a,,
Area of quadrllateral formed by straight lineg 2% - =5
28 andy+2z015 Y= 3;,(+1
(@) & sq. unit () % sq-unit © & sq uni @ 2
16 5.,
29, Area of triangle formed by straight lines 3x + 4y = 2% 3'5 X
1 (a) 12 sq. unit (b) 24 5q. unit ap(‘ly:ﬁ;
| : (c) 48sq. unit (d) None of theg,
J | uadrilateral formed by straight lines x -
.y¢x+315 'y‘lh(
(a) 659- unit (b) 12 Sq. unit ..
l’ (c) 3sq.unit (d) None of these y
| ‘Il 31. Area of triangle formed by straight lines x -y =, x 2y Qg
| ' I
| (a) 27sq.unit  (b) 54sq.unit (c) Isqunit (4) 135,
l 32. Area of triangle formed by straight lines x—y=0,x+y i |
/ (a) 25 (b) ;25—
| (e} & (d) None of these
, 33. Area enclosed by equation y = x| -5 with x—axis is
I (a) 25sq. unit (b) 12.5 sq. unit
(c) 50 sq. unit (d) None of these
34. Area enclosed by the equation |x| + Iyl =4is .
(a) 16 (b) 32 (c) 24 (d
) _|x!is
35. Area enclosed by equation y = x| —1and y=1 e
(a) 2 (b) 4 (c) 8 v o
: unique s
36. Which of the following system of equations h393 -y
(@) 3x+4y=11,6x+8y=15 () x*H =77 4
(A 4x +3Y=" \

I -\ “ a n
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Y Graphic‘ﬂ Solution of Linear Equation 105
i system of equations
yhich of the following: £¥ ¢quations has infinitely many
is il =
. s __,plut"':hyﬁ 12, dx + 6y =12 (b) x -3y~ 10, 2x — 6y = 20
‘ @ 1\4;53 (d) 3*“'4.'1:0,3x+4y=0
| foakid 2 . =
(© o e following system of equations doesnot have a solataa

3x .
(© ¢ value of k system of equations 3x + 4y =19, y — x = 3 and 2

Jution ?
# sk harass
+ 3 (b) —11 (c) 14 (d) -14

of the following pair represent equation of parallel straight lines.

ich
H‘-wh|2x+3y54,4x+6y=9 (b) x+2y=4,2x+y=4
{a)) y= 3x+5 x= 3y+5 (d) None of these
. ::hl chofthe following pair of straight lines donot represent intersecting
fines ? 7
(a)y=%+%'y'%+§ (b) 3x-4y=0,x=0
(C) 4I+3y=1,y~'—0 (d)zx+3y=7,4x+6y=15
{K forwhichsystem of equation 5x +2y=Kand 10x +4y-3=0
g2, Thevalueo Y y
has infinitely many solution is
4 i
(a) % (b) 3 (c) 6 ) %
| 4. For what value of K system of equation x + 3y = Kand 2x + 6y = 2K has
infinitely many solution ?
(d) for no real value of K

(c) for all real values of K
4. Values of # and b so that system of equations 2x + 3y =7 and 2ax +

| (a+b) y=28 has infinitely many solutions are

- @a=4, b=8 (b) a=8, b=4
(D a=-4b=-8 (d) a=-8,b=—4
- 4. For what values of k straight lines 2x —ky+3=0and 3x +2y—1=0are
. paralle] ?
| -2
@3 (b) © % @ 3
| . Value of k for which system of equations kx +2y=523x+y= 1 has
. Unique solution is |

Wik (b) k=2 (©) k=3 (d) all are true

F . I—
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atien
¢ Mathem
o Hphe

paroentt® ’;}ﬁ
Gy IO
{?ﬁﬂ & ) 0. () by (a)
q (‘” 4. (h) ].‘- {l') 144, (t'} 15, (kl) IH Et]'
= 12. () 22 (d) 23 (y 6
' y ) 1@ gy 2.0 o
9. (a) 10 19 (v 20. ) 29, (c) 30. () 31 (d) .!'lu]
) 18- o 28 ) 38 39 (g : L
|25, (a) 26 ®) e () o (d) 45 (b) 46 (<) _ 0 y
33 (a) 34, (b) 0 " (a) 45, ;
| 41‘ (d) A2 (). (o =59
|l B ﬁxpl_m.-xliun T
o » Ay +2
(a, @+ 2h P m,-wsilllﬂ"ﬂl‘ line §
5 ifa) sy (g are
n+t 2 - M + 5
=3
on a4= 1 [___3,3
distance from y-axis = lal =172 2

3. (d) solving2¢+3y =06

and y=x+7weget (x, y) = (-3 4)

distance from origin = ‘/.3 +4“ =

= 4. (b) Mid point of (<3, 5) and (7, - 6) = ( 3:;-'-2,-5—%6) = (2, :51_)
= &

distance of point ('7 —~-) from x—axis =

distance of point (2,:2—1) from y-axis = 2

Required difference =

2
(©) Equation of line js 3 —y-14=0

1](-1
E’ 4)] %

1
2 2
5.

\-

Required arey - _

Square unit,
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‘h ot fﬁh‘.‘”‘r"pf H'r'ﬁ{f" F‘!_\'J’ Hf,‘,‘. He | ""."f - "

o 43?. 4 f;
H.'prpﬁ el 7 h?

Y T R

p/,r

, eapapbitest SRt st s boapsibisy o
i‘
J
|

e Figtite, soltition is obvienss
A it

| y-1lt4

0. (b €€

=3

) £/

11, (a) if ¢ line ctits x —axis at (a1, ) atied e4ibs 4 sris 4 (1), !j)liwnﬂ,-,,;,’;ma;_.m

is%-!-%al
hete 1 =2 and b =-3

” Ly A st ik

7
12. (a) Required Atea = % }Lib -5 3},2

21|24 224

13, (b) Required Atea = % il n% u-1) | < 1Y wepuare inib

il
T

14, (c) Required Area = % Txm

15, (d) Intercepl made by 2x + 3y = 5 uh 1-arls - 3 (put y = 1)
Intercept made by 3x — i = 13 on y-axla ~ ’:’? fph iy 1)

(Solving both equati(mq, poitit of inferesctivn s (4, 1)

Required Area = ﬁ (difference between 1 itereepl)

. (u umnllnﬂlunf puml ol il e )

l:? B 1)' 1

|

Scanned by CamScanner



e Ut

Lucent’s S5¢
| x4= 12 square unit

108 Iﬁ“("l)

=3
sl Y=

es -

1
c-quirod Area = 2

16. (&) R .
g two giver e

17. (b Solvin
_— —1
Both lines Ut ¥ vA

Scanned by CamScanner
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22
5 —int t
Required Area = ;lg (difference between x—intercept)
x (y—coordinate of point of intersecﬁ%,
1 15 i |
zfl(l—(_4)))<3 =5 square unit
18. (d) RequiredArea:% |-4-71 x 2 =11 square unit 43
1 =3
- B 2 (2‘(3 ))2 2
L (b) Required ratio = =—1-3T=%%=%
1 4 5
| 3(s-3)0) 3
¥21. (b) Lines 21’—3y+6=[)and 2T+3y—]8= 0
intersect at A (3, 4)
T.‘"
(0;%
24,



¥

Graphical Solution of Linear Equation 109

= 15
Lines y—1 =Oanc;l 2x + 3y =18 cuts at C (—7,1)
Area of AABC = 73 XBCXAD

35-(2)

; d SOI\a:e the equations taking two at a time.
22.

¥

A %q’
Vs

" o

=212

><|4-—11=i K9X3=2i7- square unit

(2,2)

/ \ il
’ V% &

Ineach case x =2,y =2 ie. lines are concurrent, so donot make a
triangle.
23. (a) Required Area = — Area of = AOCD ~ area of AOAB (see figure)
4
D(0, 6)

T

(0, 2)B
C(B 0) -
o] , 0)
3x +4y=24

xty=
- %xsxa—-}zxzxz _ 942 =22 square unit
- f AOP
24. (d) Area of quadrilateral PABQ = Area of AOAB —area o Q

1.opr0Q

N
"é—i
M

I

I
NI
W
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. e eher Mathematics
. ¥ o “"“. }llbh
Luoent™s X
.. . Point of intersect;
e . chow in figure: P tion of :
— CdL® -xz‘\:l‘{llﬁ\li ,‘\E\‘J I~ 5 e nﬁ

3 il
and Xx - 4y = 0118 & 3)

3x-4y =0
vA

1l COAXAB = %x4x3=6 square unjt

osed is a rectangle

o, B See the hgu“" Af’ﬁ'a CI."ICI .
Al
_.*-- *} 5 y —— 3
5 3 1
. ; E(0 3)
] e
< | 4
;l i X
(5. 0)] o
x=-5 ;

Regquired Area = !(-5)3' — 15 square unit
« — 2 and x = b, y are straight lines parallel to y—axis.
vw=cand y=d x are straight lines parallel to x-axis. Poin

‘nsersection of these lines form a rectangle (see figure)

-

i

lr-

L 1
D| _
; y=d
d|—c
1
'
A y=£
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Graphical dorunon or Linear Equation 111
-5 3 .
sare X="7 /Y=%,X==land y=_2

ing to above question Required Area = 1 (5 _ i bl

2 Accofd -2
5)(3 LB T
= '12' ("1+§)(2+2) . 2><§-><§=.2_81 square unit
ineds 3x + 4y =22
(c
8
(0, 6)
B\ & y==6
e A@glo~

or, 24724
o, 876
cuts x—axis at (8, 0) and y-axis at (0, 6)

line x = 8 is parallel to y—axis while line y = 6 is parallal to x—axis.
These three lines formed a right angled AABC (see figure)

Its area = % X 8 X 6 =24 square unit

30. (2) Point of intersection of given lines are A(1,2), B(3, 2), C(3, 6) and
D(1, 4) (see figure)

It is a trapezium.

yA

D
"

A
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o5 Higher Mathematics

LuCenf’s
112

51, (@ See the fiE™®

1
Required Area = 2

32. (c) See the figure,

ra

Required Area — 1[5 [ 5
rea X(2 ( :?-) X—g—

§X5x

—

5
2774 Square unit.
33. (a) In theequation Y=lx| -5
" ,therearetwolines
and y=_y_ 5,x<(

B(-5, 0)
_-“---—__"-—.

A5, 0)
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| Graphical Selution of Linear Equaﬁn.n
113

ersect each other at (0, -5) 4ng fou .
= PQCHVELY cut -
X—-axis at

s 5, 0)
mmn ’ 'IKABxOC
l{m]uirctll\rcn =%
- % x 10 =5

= 25 square unit,

rom solved example 15

) F
u 2k* = 2 x 4% = 32 square unit,

Required Area =

four lines are y=x-1,x=0

“' [Here g
» y=-x-1,x< 0 ¥=1%2

y=1l-x2,x=0

y=1+x,x<0

These lines cut axes respectively at
'[1; ”)r (Uf l]f ('_]; 0) and (0’ ._1) It is

asquare with each side = 12412 = 2
2

Required Area = (ﬁ) = 2 square unit

(d) Checking each option one by one, in options (d)
o by a by
?.1 and b, =-1 i.e. 4", b,

S0 system of equation given in option (d) has unique solution.

c

a
37. (b) Option (b) follows (b) ﬁ"]z"- bl c -% ; rest are not.

, ﬂl b c]
() In option () 7, =7, po=1but g -12 3

4 b s

O e 5,0 i.e. this system of equation has no solution.

¥ Solving 3x +4y=19and y-x=3
weget x=1,y=4
putting (x, y) = (1, 4) in 2x + 3y =k
wehave 2 x1+3x4=k= k=14

0. (a) In option (a) s g 51 Howce lines giveninalternative (a) shows
2

paralle] lmes,
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M at_hgmatics
Higher
ys 55C

; ition for par
i ¢ hichis cond! . auelhhﬁ

] -t
41. (@ Inoption (@) 7",

esnot depend upqy,
a b _9 salway® true. It 4O k
L O W=
Here 7, =p 2 28
43. (C) 2 2 ) ._'23_4.2_3-!_-__{?_ _ 7
gt l
4. (a) Required condition® 2
atb _y4
or, a="73
a=4a+ b= 12
o ek 07 if al;‘ﬁ
g solution if 7, b,
stem has unique
46. (d) Sy .,
i
= k=6

so options (a), (b), (c) are correct.

mmmen Exercise—3B FTSS LT
s

e T
R o

the xy—coordinate system, if (2, b)) and (@ + 3, b + k) are

tWo poingg o
e line defined by the equation x = 3y-7, thenk =
(b) 3 © % (d) 1
[SSC Tier.| 201
2. The x-intercept of the graph of 5x — 4y = 201is
(a) 4 units (b) 5 units (¢) 9 units (d) 1 units
: | [SSC Tier.1 9y
: 42 iﬂfngl? is formed by the y-axis and the lines 2 + Y=4and x- Y+1=0
as three sides Tahng the side alol'lg X-axis as its base, th :
altitude of the triangle i 7 7€ corresponding
(a) 2 unit b :
(b) 3 unit () 4§ unit (d) 1 unit
4. The length of the Portion of the Straigh -~ %
between the axes jg ght line 8y 1 15y =120 intercepted
(a) 14
s (b) 15 Unitg 0) .
16 units (d) 17 units '
5. The area of the tria [SSC Tier-1201])
f43y- 1, ngle formeq by the ;
Y=12and x gy is € lineg

160
@ I3 sq. units(p) 150

13 8q. Units(c) 140
13" 59. units (d) 10 sq. units
[SSC Tier-1 201

S5X + 7y = 35 and
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(;mphlcnl Solution of Linear Equation 15

iriangle formed by the graph of the line 2x =3y + 6 = ()

Are? ‘; hcordirlalu axes is along
W ; i i
b W“hgl . anits (b) 3 sq. units (€) 6 8q. units  (d) 12 Q. units
@ I55C Tier-12012)
of the trnPe;.:)ui:"l formed by x-axis, y-axis and the lines 3x + 4y =
Are? Loy +BY =

7 ,ga“dg sq: units(p) 4889. units () 36.5 sq. units(d) 37.5 sq. units
(@ 31. [SSC Tier-f 2012)

ge of ksystem of equation x + 2y =5, 3x + ky +15 =0 doesnot

g val
prwha tion
8 g;ﬂc any SOI_U i (b) -2 (c) 6 (d) -6
(o) 2 [SSC CrO 2012
e FAnswers—35; —

L 2@ 4@ 5@ 60 7@ 8@

Explanation

4) - (a, b)lies on straight line x =3y -7

1

s a=80-7 o )
(@+3 b + k) lies on straight line x =3y -7
| a+ 3=30m+k -7 | G
;;buacting (ii) from, (i) @ +3-a=3 (b+k)-7-(3b-7)
' or, 3=3k k=1 :
gecond Method S

Slope of line joining the points (a, b) and (@ +3,b+k)="773-,=3
For the line x =3y 7

o, Y= +%

W= W=

slope =
S
.33
=3ik=1
2. (a) Puttingy =0 in 5x -4y =20
5-1":20 s x=4
% (a) Solving 2x + y = 4 and x—y+1=0 weget
x=1,y=21i.e. Vertex of triangle is (1, 2)

Itisata height of 2 unit from the x-axis

y- B
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- sher Mathematics
/e §6C HIB
Lu‘vﬂfs

116
8x + 15y.—= 120

4 (d) In the equation .
Puttingx =0. ¥~

-l popll . A (15 0) and
Thus line cuts y-axis at

y-axis at B(0, 8) = 4152 +8% = /289 - 17

=AB
length intercepted petween

} =0, x=7
5. (a) ln5.t'+7_yx35pﬂfﬂﬂgy

This line cuts x-axis at 7,0)

Similarly 4x + 3y = 12, cuts x— axis at

(3,0)
Solving 5x + 7y =35 and 4x+3y=12

_21 80
(r,_vlﬁ(%lq—j)

From figure it is clear that base of triangle =7 -3 = 4

and height = %

Area = %x4x%}=1—1%) square unit

2 2
equired Area 4ﬂ‘4d4ﬂ=u=3mmmwm
v+ 4y =12 3r+4 y

6x +8y =60 — 6x + 8y
=

see figure, Area of '
iz -lxI 15 traPEme ABCD -
=7X10x=2

area of A "
2~7%3x4 < 150 OCh

6<3 area of AOAB
=375-6=31.5 Square unit

404 Do
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