Coordinate Geometry

Ex 5.1

Question 1.

Find the area of the triangle formed by the points
(1) (1, -1), (-4, 6) and (-3, -5)

(i) (-10, -4), (-8, -1) and (-3, -5)

Solution:

(i (1,-1), (4, 6), and (-3,-5,)
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A(-4,6), B(-3,-5), C(1,-1)
l l l
(x> 1) (x2,32) (%3, 33)

.. Area of the AABC =
1
E[(Iﬂ’z T Xyt IgJ";:'. = (0 + X393 + 3 34)] $q. Units

1 ((—4x=5)+(=3x-1)+(1x6))
2] =((-3%x6) +(1x=5) +(—4x~-1))

= %[f20+3+6]—(—18—5+4}]

| ] 1
= —|29-(-19)] = —[29+19] = —x 48
2[ J 5129+19] =

= 24 sq. units



(ii) (-10, -4), (-8, -1) and (-3, -5)
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A(-8,-1), B(-10,-4) C(-3,-5)
A A3 i)
(x1: ) (X2, 2) (%3, 33)
.~ Area of the AABC

I L T R B
= >< >< >< sg. units

Yo Y2 ¥ioN
-8 =10 -3 -8

% —1><—4 >§5>§1

. l([—Bx—rl)+{—Iﬂx—5}+(—3x—l]}
2| =((-1x=10) +(=4x-3) +(=5x~=8))

h.'l|n—-

[(32+50+3)=(10+12+40)]

ko | — ba|=—

(85— 62] — %x}_'} = 11.5 sq. units

Question 2.
Detemine whether the sets of points are collinear ?

_ 1
(i) (—5.3), (-5, 6) and (-8, 8)

(ii) (a,b+c),(b,c+a)and (c,a+b)

Solution:

(1)



Area of AABC = % >< XX
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[[%x5]+(—5:—<3}+{—32~<3]

A

w[f3x—5]+[6x—8}+[8xi)]
- 2 J

%[[_3 40~ 24) - (- 15-48 - 4)]

% [—67 — (—67)]



5 [ 67 +67] =0 sq. units

~. The given points are collinear.
(i) A{a,b+c),B(b,c+ta)and C(c,a+ b)

Il -}Jl II yz IJ y.:l
Area of the AABC
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Em) =0 sq. units
= The given points are collinear

Question 3.

Vertices of given triangles are taken in order and their areas are provided aside. In each case, find
the value of ‘p’.

S.No. Vertices Area (sq.units)
@) | (0,0), (p, 8),(6,2) 20
(") (.Uﬁ p)r {516}: (5: _2} 32

Solution:
Area 20 sq. units.



N »n X »M X VMV
A(0 0)'B(p, 8)'C(6 2)

Area 20 sq. units.

0P 6 0
. 1
(i) Meaﬂf&ABC=E><X><=2EI
08 2 0
—[(0+2p+0)— (0 + 48 + 0)] = 40
2p—48 =40
2p =40 +48 =88
p =44

{H) A{P?P}? B (51 6]: C {59 _2) Area
- 0 R T Jt:3 _}*3 32 '

Area of&ABC— >(1 X >(1 =32
5 I?
= [(6p =10+ 5,!?]—{5,0 +30-2p)] = 64
=% (1lp-10-3p—30) = 64
=3 sp—40 = 64
8p =104
p=13
Question 4.

In each of the following, find the value of ‘a’ for which the given points are collinear.
(1) (2, 3), (4, a) and (6, -3)

(i1) (a, 2 —2a), (-a+ 1, 2a) and(-4 — a,6 — 2a)

Solution:



(i) A2, 3), B(4, @), and C(6,-3)
xl -},I 'rﬂ y 2 'r.'i 'F3-
Area of the triangle AABC

lx] X3 X3 X
=3 X XX sq. units

A Y ¥ N

l2 4 6 2
- 1O -
3 a -3 3

(*." the points are collinear).
[(2a— 12+ 18)-(12+6a-6)] =0
2a+6)—(6+6a) =0
2atb6—-6—-6a =0

g =0
a =10
(ii) A(a,2-2a),B(—a+1,2a),and C (4 —a,6-2a)
X X, Y *3 Vs

Area of the AABC
X X, X3 X
= % >< >< >< sq. units
i Y2 Vs N
a -a+1 —-4-a a
=0
2-2a 2a 6-2a 2-2a

B2 | —




[(2a*+ (—a + 1) x (6 — 2a) + (-4 —a) * (2 — 2q))
~((2-2a)(~a+ 1)+ 2a(4—-a)+a(6-2a)]=0

= 20°—6a+6+2a°-2a+(-8)-2a+8a+24°
—[2a+2a*+2-2a-8a-2a*+6a-2a’]=0
= 247 —6a+6+2a% — 26 —8— 2 +8a+24" + 24
267 -2+ 24 +8a+2a* —6a+2d> =0
8a*+da—-4 =0
2at+ta-1 =10

28 +2a—a—-1 =0
2a(@+1)-1(@+1) =0

= (2a—1)(a+1) =0
2a-1 =10
|
= g-.-;*
a+1 =10
= a = —1I

Question 5.

Find the area of the quadrilateral whose vertices are at
(1) (-9, -2), (-8, -4), (2, 2) and (1, -3)

(i) (-9, 0), (-8, 6), (-1, -2) and (-6, -3)

Solution:

(1) (-9, -2), (-8, -4), (2, 2), and (1, -3)
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X WV X3 M3

A(-9, -2)’ B(-8, —4)’C(1, -3)’

X4

D(2, 2)

Va

Area of the quadrilateral

1
2

1
2

SO |
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-9 -8 1

SO e

-2 4 -3 2 -2

%[[36+24+2-4)—[16~4—6—18}]

=

2[58 (-12)] _% (70)=35 sq. units



(ii) (-9, 0), (-8, 6), (-1, -2) and (-6, -3)




CI Xy Va2 X3 W
A(-8, 6): B(-9 0):C(-6, -3)

Xy Vi
D(-1 -2)

Area of the quadrilateral ABCD
—8 -9 -6 -1 -8

1 X XK i

-3 =2 6

= l[{ﬂ+2'f+12—¢5}—42—5fi+n+3+1+5}]s . units
3 q

= %(33_(_35)} B é(33+ 35]=%3=34 5q. units

Question 6.

Find the value of k, if the area ofa quadrilateral is 28 sq.units, whose vertices are (-4, -2), (-3, k),
(3,-2)and (2, 3)

Solution:



(—4,-2), (-3,k) (3,-2) and (2,3)

) { \A )
(x, %) (. 32) (%, ) (x40 v4)
Area of the quadrilateral

55857 5 e

Vi Y2 Vi Vg W

3302 4
XXX -2 i
2k 23 2

= [(-4k+6+9—4)~ (6 + 3k—4-12)] = 56

= 11 —4k—(-10+ 3k) = 56
= —Tk+21 =56
—Thk=56-21 =35
k =-5

Question 7.

If the points A(-3, 9) , B(a, b) and C(4,-5) are collinear and if a + b =1, then find a and b.
Solution:



-3,9), B(a,b) C(4,-5),
l J \’
(1) (%2 02) (x5, 95)

are collinear points, @ + b =1 (given)
.. Area of the A

- % XXX 5. units

n Y2 ¥ oM
-3 a 4

XK -

{-; points are collinear)

(—=3b—=5a+36) - (9a+4b+15) =0
(~=3b—4b) + (- 5Sa—9a) + (36 — 15)=0

~Tb—14a = -21
T(b+2a) = -21
b+2a =3
(b+a)+ta =3
l1+a =3
a=2=b=1-2 = -1
a =2
b = -1

Question 8.

Let P(11, 7), Q(13.5, 4) and R(9.5, 4) be the mid-points of the sides AB, BC and AC respectively
of AABC . Find the coordinates of the vertices A, B and C. Hence find the area of AABC and
compare this with area of APQR.

Solution:
p (11,7),Q (13.5, 4), and R (9.5, 4) are the mid points of the sides of a AABC.



Alx, )

P({11,7) R (9.5, 4)

B(x,y,) Q354 Clx,»)

;
Mid point (x, y) = [,r, Xy AT N
2 3
\
- Mid point of AB = | 21Xz M1 %
2 3
xl-i-xz J"l"‘J’z _ {]] ?}
27 2 :
s Y B
= ST\

=i X, hxy = 22 T



Yt _ 7

2
= »ty, = 14 .A2)
X, + X +
Mid point of BC = [_2 3!& J*’s)
2 2
= (13.5,4)
= 2% - 135
‘ 2
= x, +x, = 27.0 .(3)
= '})3__'—}}3 = 4
2
- "V = (4)
Mid point AC = J"Tl"""*’z.*J*“l"'J*’;]
- [ 155
= (9.5,4)
Xy + Xy _
—% K Y>
- 2
X +x, = 19.0 .{5)
Yty
=4
2
y|+y3 = 8 ...(ﬁ}
(D +(3)+(5)—2(x, +x,+x,) =68
II+J:2+_J:3 = 34 -,.{-f}

(M-()=  x, =34-22=12

3

{T}_(S);‘* IL = 34_27=17

(M- = x, = 34-19=15
(2)+ (A +(6) = 2(y, +y,+y)=30



= v, ty,ty, =15 ..(8)
(8)-(2)—y, = 15-14=1
8)-(4)—y = 15-8=7
(8)—(6)—y, = 15-8=7
.. The vertices of the AABC are
AT, VB (15, 7)C(12, 1) = A7, T) B (12, 1)
C(15,7)
7 12 15 7

Area of AABC = % XX

| 71 7 7
=E[(?+34+105)—(34+15+49}]

1
= —|196-148



1
= 5[48] = 24 sq. units.
9.5 13.5 11 9.5

Area of APQR = —;— B X?X
4" 4 4

= -1 38+945+44)-(54+ 444665
2

= %[1?6.5464.5] = %[12] = 6 s5q. units
Area of AABC =4 = Area of APQR.

.. The vertices of the AABC are
Alx,y) = (6,7)
B(x,.y,)) = (14,7)
Cix,,y) = (13,1)
Iiﬁ 14 13 6|
- Area of AABC = E‘ XXX lsq. units
b ndne NCH

. %[(42+14+9]}-{98+91+6}]

1
= —=(147-195)
2

= %{—48]=—24=24 $Q. units

(Area cannot be (—ve). Area is always (+ve))

. Area = 24 sq. units.

Area of APRQ P
(11.7)

(1 95 135 11 /\
=37 4 4 1| %

(9.5, 4) {13.5,4)



- %{{44+38+94.5)—(66.5+54+44}]

e 1{]75.5-154.5)

2

1 .
= Ex{—]Z}—lEi: 6 sq. units

(Area cannot be (—ve). Area is always (+ve))
. Area of APRQ = 6 sq. units
Area of AABC = 24 sq. units
- Area of AABC = 4 = Area of APRQ

Question 9.
In the figure, the quadrilateral swimming pool shown is surrounded by concrete patio. Find the area

of the patio.

Cio, 10}

Solution:
Area of the patio = Area of the quadrilateral ABCD — Area of the swimming pool EFGFI.



Area of the quadrilateral ABCD
-10 —4

‘>< X R X i

“ls 410 6 -8
= E[{1<5-1L3r:r+:uss+3m—{-.54-24-1&1:-—241]

|
=3 [212 +212}=
Area of the swimming pool EFGH

SOOI

[(6+42+12+30)-(-30-6-42-12)]

1
2

il

_ L@ﬂ—[—k}U}]_ 90

. Area of the patio= 212 —90

=122 sq. unils

Question 10.

A triangular shaped glass with vertices at A(-5, -4), B(1, 6) and C(7, -4) has to be painted.

If one bucket of paint covers 6 square feet, how many buckets of paint will be required to paint the
whole glass, if only one coat of paint is applied.

Solution:



A B
(-5, -4) (7.~4)

|

II 'II I3 X
Area of AABC = % >< XX 5q. units

i Y2 ¥Yi oM

1S 1 =8

- %[{20+42-4'};(-—23—4—301]

- l[(fiz—ﬂl}—{—fil)]:lx(58+62]=l><13'3
2 2 ;

= 60 sq. units
No. of paint cans required = 10

Arca of the A given 60
= — =10 cans

Area of the paints cans 6

Question 11.

In the figure, find the area of
(1) triangle AGF

(i1) triangle FED

(ii1) quadrilateral BCEG
Solution:



A(-53)  F(-23) ?

A(-5,3), G(—4.5,05), F(-2,3)
m b i

(x5 1) (%2, 32) (3, ¥3)
—5 45 -2 -5

Area of AAGF = X XX

_ l[(.—-2.5-13.5—6)—(‘13.5-l.ﬂ—IS}]
_ 1[(-22) (-29.5)] 2( 22+29.5)

= E(?.S) = 3.75 sq. units



(1) Area of AFED
1]-2 15>{1 ‘
1

- E[1[_z+4_5+3;._(4.5+1_6:.

1 1 .
R -+ = = .
. > (3.5 +0.5) > x 6 sq. units
= 3 sq. units

(1) Area of quadrilateral BCEG.
1.5 45 -4

0084

= E[(4+2+D.?5+9)—(—4—1.5—4.5—2ﬂ)]

= %[]5_75 —(-12)]= %[]5.?54‘ 12]

— l x 27.75
2

= 13.88 sq. units



Ex 5.2

Question 1.

What is the slope of a line whose inclination with positive direction of x -axis is
(1) 90°

(i1) 0°

Solution:

(1) 6=90°

m = tan 6 = tan 90° = « (undefined)

(i) m=tan O =tan 0°=0

Question 2. What is the inclination of a line whose
slope is (i) O Solution:

(i) Slope =0

tan 0 =0

tan0=10

~0=0°

(i1) Slope =1

tan 0 =1

tan 45° =1

- 0 =45°

angle of inclination is 45°

Question 3.

Find the slope of a line joining the points
(i) (5, v/®jith origin

(i1) (sin 0, -cos 0) and (-sin 0, cos 0)

(1) (5, \/5)) with origin (0, 0)



Solution:
Y2—= N
X3 — X

(5.45) (0,0 _0-v5_V5_ 1

If two points are given, slope m =

— — —
— —_

X y,ixz Y2 h 0-5 5 5
(i) (sin®, —cos®) and (—sin®, cosB)

X 2
(% ») (%2 - )
=y _ cos8—(-cos8)
T x,-x, -sin@-sin®
= —}fcusﬁ =—cot
—,Zfsinﬂ'
Question 4.

What is the slope of a line perpendicular to the line joining A(5, 1) and P where P is the mid-point
of the segment joining (4, 2) and (-6,4).

Solution:

P is the mid point of the segment joining (4, 2) and (-6, 4)

P(r.y) = [4+(—6J} 2+4]=(_1,3=)

2 2
A s
A(5 1),P(-1,3).
Va—¥ 3-1 _ 2 _—_1
1 _A
slopeof AP 3L

Slope of AP =

Slope of the line 1" to AP =

Question 5.

Show that the given points are collinear (-3, -4), (7, 2) and (12, 5)
Solution:

The verticles are A(-3, -4), B(7, 2) and C (12, 5)



2-(—4) 6 3
BlipeelAB = o 3

' 5~2 3
Slope of BC = ___IZ—T—S

Slope of AB = Slope of BC
=~ The points A, B and C lie on the same line.

= They are collinear.

Question 6.

If the three points (3, -1), (a, 3), (1, -3) are collinear, find the value of a.
Solution:

Slope of AB = slope of BC.

3-(-1) -3-3

a—3 l-a

4 -6

= =4 (l —a)=(a-3) (-6)

a—3 1 —a
4—-4g = Ha+ 1R

2a = 18—4=14

a ="
Question 7.

The line through the points (-2, a) and (9, 3) has slope —% . Find the value of a.
Solution:
A line joining the points (-2, a) and (9, 3) has slope m = —% .

Yo =W 3-a

_ _ _ -1
" Xy — X 9_{_2) ?
23—a) = -1(1)=-2a=-11-6=-17

17

5
Question 8.

The line through the points (-2, 6) and (4, 8) is perpendicular to the line through the points (8, 12)
and (x, 24) . Find the value of x.



Solution:

The line through the points A (-2, 6), and

B(4,8)
8—6 2 1
Sl fAB = =— ==
opeotABLm) = 37(2) "6 3
The line through the points C(8, 12) and
D(x, 24)
’ 24-12 12
Sl fCD = =
ope o (m,) x—8 x—8
ABL'CD=m xm,=-I
A
= FKI-’S = -1
= 4 = -1 x{x—8)
= 4 = 8—x
=5 x=8-4=x=4
Question 9.

Show that the given points form a right angled triangle and check whether they satisfies pythagoras
theorem

(1) A(1, -4), B(2, -3) and C(4, -7)

(i1) L(0, 5), M(9, 12) and N(3, 14)

Solution:



Slope of AB = ==~=]
ope o 7.1 1
7-(3) _ 3
Slope of BC = = —
e -2 2
-7-(—4) -7+4 -3
Slope of AC = = ==
ope of AC A1 3 3

Slope of AB x slope of AC=1 x -1 =-1
2 Sol : yes. AB 1" to AC

By Pythagoras theorem

AB?+ AC*=BC?

BC:J(_?_(_3))I+(4—2}2 = \—4%+27
W rr O B(2,-3)

By Pythagoras theorem
BC? = AB?+AC \
V20' = 2P+ i A C
V2 (L4  @,-7
20 = 2+18=20 .. Hence itis satisfied
o 12-5 7
S1 fiIM = —=—
(11) ope o 9.0 9
Slope of MN = o Q. T
3-9 -6 -3
3
Slope of LN = L W E=3



Slope of MN x slope of LN = _?l X3=-1
Yes; MN L"to LN.

= L, M, N form a right angled triangle.

LM=/(12-5) + 9—0}’* =J?TG’7=J49 +81=4/130

MN= /(14 -12)" +(3-9)" =|J2* +(-6)’ =4+ 36 =40

LN = {/(14-5) +(3—n P97 13T = 8149 =00

By Pythagoras theorem

LM? = MN? + LN?

J130° = 40" + 90~ = 130 = 40 + 90.

Hence it is satisfied.

Question 10.
Show that the given points form a parallelogram : A(2.5, 3.5), B(10, -4), C(2.5, -2.5) and D(-5, 5)

Solution:



C (2.5, -2.5)

b | o

£ 0 g 1 ks (10, —4)
5 e .
Slope of AD(m, ) = 2" h  5-35 _ 1S

A(25,3.3) 0.1x10 -]
D(5,5)  05%x10 5




B (10, -4)

Ci15=23%)

som=m, . AD| BC (1)

Slope of AB (m)= ——2 _ =15 _ ;.
¥10-25 75

A(2.5,3.5)

B (10, —4

S]E)pe ofg':n (m,) = 5_'5(__2'5; ) - _??55 =-1

Ci25.-2.5) :

Di(=5,5)

m,=m,. . AB| CD. A2

From (1) and (2), the opposite sides of the
quadrilateral are parallel to each other.

Mid poirit of AC = [2.5+2.5 3.5—2.5J

¥

2 2
= (2.5, .5)
10-5 —4+5
& mid point of BD = [ ) ]
=(2.5,.5) [ mid point of AC
= mid point of BD]

= The given points form a parallelogram.

Question 11.

If the points A(2, 2), B(-2, -3), C(1, -3) and D(x, y) form a parallelogram then find the value of x
and y.

Solution:

A(2,2), B(-2, -3), C(1, -3), D(x, y)



D C
x, ¥) (1,-3)

A B
(2,2) —2,-3)

Since ABCD forms a parallelogram, slope of opposite sides are equal and diagonals bisect each
other.

Mid point of BD = Mid point of AC

[.x+{-2] y+{:—3}]=[2+1 2+(—3)]

¥ E

2 2 2

x-2 3 y-3 2-3
3 2 2 2

x—2 =3 y-3 = -1
x-=25 Yy = 2

Question 12,

Let A(3, -4), B(9, -4), C(5, -7) and D(7, -7). Show that ABCD is a trapezium.
Solution:

A@B3,-4),B(0,-4),C(5,-7)and D (7, -7)

D S5 C

A — B

If only one pair of opposite sides of a quadrilateral are parallel, then it is said to be a trapezium.

-4-(-4) o0
- Slope of AB (m ) = — >~ = = —
ope of AB (m,) 53 =0

=) AN
Slope of CD (m) = — = === = =0



—T-(4) _ T+4 _ A3

Slope of BC (m,) = 5_9 4 24
3
T4
‘ ) -7 —(—4) e
Slope of AD (m,) = 7.3 4 a4
m, = m,
m, + m,

3

= One pair of opposite sides are parallel.
~ ABCD is a trapezium.

Question 13.
A quadrilateral has vertices at A(- 4, -2), B(5, -1) , C(6, 5) and D(-7, 6). Show that the mid-points

of its sides form a parallelogram
Solution:



2

- D P G [ B L c—

Mid point of AB= ( “*; 3 =2- 1] _E (l_ :_3.]

Mid point of BC =

L

|+

o

| !

e | !

LV

o N
[l
-—

(Y o

[ [ N

- R

Mid pointof CD =

— _ 246)_ (Ll 4
Mid point of AD w 5 L

s Slope of EF = | 57 7 |= L

Slope of FG = 2 1 |= iz 7



LT ] R
Slope of GH= =y _(“_1] —-——ﬁ
2 2 g
_ 17
10
2_[%3] 4_‘;' 7
Slope of HE= | ———= | = e
P ~11_1 12 | T T
2 2 b
1+[—_I] -3 11 -11 11 4 4
gty — = =+
2 &4 27831 | 2 "3 99
2 2 a 2 * 3

|r U.ﬁ] =(0,4)
v 2

In a parallelogram diagonals bisect each other. Opposite sides are parallel as their slopes are equal
the mid points of the diagonals are the same.
=~ Mid points of the sides of a quadrilateral form a parallelogram.

Question 14.

PQRS is a rhombus. Its diagonals PR and QS intersect at the point M and satisty QS =2PR. If the
coordinates of S and M are (1, 1) and (2, -1) respectively, find the coordinates of P.

Solution:



5(1, 1)

P [ R
(. ) @-1 Sy
Q
(¥, ¥} (3, -3)
M is the mid point of QS.
x;+1
= 2=x,=3
2 £
._I +I
J"r_z — P | j}rzz_s

= &E= (353



PR

PR
J(=3-1) +(3-1)

J4) +(2F =20
J20

2

= ~]

-1}

A1)

A{2)

(3)



= \/{33_11)24'(}’3_3"1)2 -
from (3),

= J[Z{J*’z. _}’1)]2 ""(J’J =W )1 = T
= \|'5(.V3_J"|)2 = @

= ()’3_}}|)x\//? - JF;@
= yj._yl_ - 1_}(4)

LXg—X, = 2-=(5
Solving (4) and (2),

@)+ @)= 2, =1 =,=

S PSSTRS

H-Q2)=>=2,=3=2y =

Solving (5) and (1),
(+(l)=2,=6= x,=3
(5)-(1) = -2x, =2 = x, =+

m—

-
1‘|F=(+I'_3 ﬂr
2 )

-1
Ify,—y, =1 from (4), we get p = (3, _1'}



Ex 5.3

Question 1.
Find the equation of a straight line passing through the mid-point of a line segment joining the
points(1, -5) (4, 2) and parallel to

(1) X axis
(1) Y axis
Solution:
(1,-3)
M (a, b)
(4.2)
. 1+4 b _ . —5+2
2 2
= a = 7 dn - 7 -

y —b=m (x — a) — equation of line passing
through (a, b) and with slope ‘m’.

— -3 —m(x—i) 2L ‘»«’-ILE —m[x—i)
(2 Ao Jasediaag

(i) Line parallel to x axis:

sy =c¢
3
y+5 =0=2x+3=0
(11) Line parallel to y axis
15 X = ¢
220
X-3 =
= 2x-5=10
Question 2.

The equation of a straight line is 2(x — y) + 5 = 0. Find its slope, inclination and intercept on the Y
axis.

Solution:

2x—y)+5=0

=>2x-2y+5=



= 2y=2x+5

5
= y =I+E .. slope = 1
Inclination, m =1
= tan =1
B =45°
) 3
= yintercept = V= E

Question 3.
Find the equation of a line whose inclination is 30° and making an intercept — 3 on the Y axis.

Solution:
0 =30°

y intercept (x =0)=-3 (i.e) whenx =0, y = -3
let equation of linebe : y=mx+e¢

m = tan O
= m = tan 30°= —
V3

1
L S XA
el
Whenx =0,y=-3
= -3 =0+e=2c=-3

X
. y P | Sl
.. Equation of line:|{¥ A
= x—x@y—3ﬁ=ﬂ

Question 4.
Find the slope and y intercept of v/3x + (1 — v/3)y = 3.




Solution: ]
WN3+(1-3)y = 3
= (1-48)y = -xJ/3+3

AT

lo _ _\,"3 _ NE] K\GH
SO - JRCY [ - S R

1J'ﬁ:’:(*ﬁ"'])_3+~.E_

(-1 2
whenx = 0,
-
YRS =
J N -
— y intercept = - xl+ﬁ—3+3ﬁ
¥y P -3 1+ 5

Question 5.
Find the value of ‘a’, if the line through (-2, 3) and (8, 5) is perpendicular to y = ax =+ 2
Solution:

(-2.3) y=ax+2

53 21
™ T 8 (2) M s
m. = a 5

+ lines are perpendicular = m x m, =1

]
=% Exa=—-] =la=-—



Question 6.

The hill in the form of a right triangle has its foot at (19, 3)The inclination of the hill to the ground
1s 45°. Find the equation of the hill joining the foot and top.

Solution:

0 =45°

Coordinate of foot of hill = (19, 3) let equation of line be y = mx + ¢

m=tan O =tan 45° =1

>y=Xx+c¢

Substitutingy=3 & x=19,3=19+c=>c=-16

.. Equation of line: [y=x-16 |=x-y-16=0

Question 7.
Find the equation of a line through the given pair of points

* 5 Y2 Y
i [2 E-) and [_—l —Izj
(1) 3 >

(ii) (2, 3) and (-7, -1)

Solution:
(1) Equation of the line in two point form is
Y- V== WS
Ya— W Xy =X
2
=3 x—2 , 2
& [ (x p)is 20 )
L 2 1, 3
32 (3, is = 2.2
3y-2
.4 _ x-2 - 3y-2  2Ax-2)
6-2 -1-4 - -5
V.4 2
=—-15y+10 = —16x+32

= 16x—15y+ 10-32=0
= 16x—15¢-22=0



(i) (x,»)18(2,3) (x, p,) 18 (-7, 1)
. Equation is Y~h - X7H

Y2 =0 K2 =X

y=3 _ x-=2 - y=3 _ x=2

-1-3 ~-7-2 —4 -9
y-3 _ x-2
4 9

> 9y -27=4x-38
=>4x -9y -8+27=0
=>4x-9y+19=0

Question 8.

A cat is located at the point(-6, -4) in xy plane. A bottle of milk is kept at (5, 11). The cat wish to
consume the milk traveling through shortest possible distance. Find the equation of the path it
needs to take its milk.

Solution:

A=xpypD=(-6,-4)

B =(xp,y2) = (5, 11)

Shortest path between A and B is a line joining A and B.
Y=y 11-(4) g 1>

fﬂ — —

X, -x 5-(-6) 11
y=y, =mx-x)

15
= y—(-4) = 1 (x—(-6))
= (+t4x1l = 15x(x~(-6))
- ly+44 = 15x+90

= 15x—1ly+46 = 0

Question 9.

Find the equation of the median and altitude of AABC through A where the vertices are A(6, 2)
B(-5, -1) and C(1, 9)

Solution:



A (6, 2)

C(1:9)

<

; B (-5,-1)
Let AP be the altitude

= AP | BC

Slope of BC =

' -3
Slopear Al = Slope of (BC) 5

Equation of line AP; y -2 = 73 (x —6)

=3y—-10 = -3x+18



= 3x+5v = 28
Let AQ be the median = Q is mid point of BC

' -5+1 -1+9
= » =—2,4
wo-(£ %) o
Sl fAQ=
ope of AQ 56
_ 2 _ -
-8 4

~.equation of line AQ: y -2 = ) % (x —6)
-1

= y=2 = 7 (x—6)
4y—-8 = —x+6
=5 xt+4y = 14

= x+4y-14 = 0

Question 10.
Find the equation of a straight line which -5 has slope “75 and passing through the point (-1, 2).

Solution:
-5
m 2 point = (- 1, 2)
¥ = =) 1
= y-2= —@-¢1)

= y-2= _T{.r+l‘_|

U
&
Il

=5(x+1)
~5x-5
=|5x+4y = J=5x+4y-3=0

)
(=
-
= ]
1]

Question 11.

You are downloading a song. The percent y (in decimal form) of mega bytes remaining to get
downloaded in x seconds is given by y =-0.1x + 1.

(1) graph the equation.



(1) find the total MB of the song.

(111) after how many seconds will 75% of the song gets downloaded?
(iv) after how many seconds the song will be downloaded completely?
Solution:

1y=-0.1x+1

whenx=0=>y=1

wheny=0=>y=10

¥

p==lx+]

\ (0, 1)

1"—-[-——-—— X
(10, 0)

Y

=

(i1) Total MB of song can be obtained when time = 0
~x=0

=>y=1MB

(i11) time when 75% of song is downloaded

= remaining % = 25% = y=0.25

0.25=-0. 1x+ 1

= 0.1x=0.75

=[7.5 Seconds|

(iv) song will downloaded completely when , remaining % =0=y =0
=0=-0.1x+1

=>x=10

=~ 10 seconds

Question 12.

Find the equation of a line whose intercepts on the x and y axes are given below.
(1) 47 _6

(i) —52



Solution:

sk P
(]J;+E-I
= 24X o
4 -6
J 3x—2}*_]
12
= 3x-2y=12
=3x-2y-12=0
. -
(11}_—+%=1
4
:>:—x-+4—y = 1
5 3
-3x+20y |
15
= 3x+20p = 15

3x-200+15 = 0

Question 13.

Find the intercepts made by the following lines on the coordinate axes,
(1)3x—2y-6=0

(i)4x +3y+12=0

Solution:

(1) The given equation is
3x-2y-6=0
3x-2y=6

Divided by 6

3z 2y _6

:86 y6 6 T Y

A g =1= ) + _—3 =1

(Comparing with ¢ + + =1)
~ X intercept = 2; y intercept = -3

(i1) The given equation is
4x+3y+12=0



4x + 3y =-12
Divided by -12
de . 3y _ 12
—12

—12
Z 4+ Y =
S S

(Comparing with £ + % =1)

~ X intercept = -3; y intercept = -4

Question 14.

Find the equation of a straight line
(1) passing through (1, -4) and has intercepts which are in the ratio 2 : 5
(11) passing through (-8, 4) and making equal intercepts on the coordinate axes

Solution:

(1) ratio of intercept =2 : 5

". Slope of line
y_.l',|
Y54

2(v+4)
2y + 8
S 2y +3

$4l 4

(11) Slope of line
y_yl
y=%

yv—4
x+y+4

U

= —{x_1)

= —-3(x-—1)
= -5 +5
= {)

¥ intercept
. e — ——

- —1==1

x intercept
= mx—x,)
=~ 1(x—(-8)
= -x—8

=1



Ex 5.4

Question 1.

Find the slope of the following straight lines
(1) 5y-3=0

(1) Tz — = 0

Solution:

(i) 5p-3 =

3
y= Gx+§ = Slopem =10
Gy Te— = =U=>?x+ﬂy—%=ﬂ

— Co —efficient of x

Co — efficient of y

1NN, o (undefined)
0

Question 2.

Find the slope of the line which is

(1) parallel to y = 0.7x -11

(i1) perpendicular to the line x = -11
Solution:

1Hy=0.7x-11

line parallel toy =0.7x - 11is y=0.7x + C



If the lines are parallel, slopes are equal
= The slope of the required line is 0.7.

(i1) m = tan 0 = tan 90°= oo undefined.

x=-11¢ 43

—11

F |
Y

Question 3.
Check whether the given lines are parallel or perpendicular

1

3 4 7 3 2 10
(i) Sx+23y+14=0and23x-5y+9=0
Solution:

HZ+7+3.=0



@R
_|_
b |
+

- ®l= S|=

.. They are Parallel.

[SRACE

0
x 1
3 7
4x i
37
4
3
__2x 1
3 10
_ 4x 1
310
m =1
3
=m



(11) Sx+23y+14 =0

23y = S5x-14
_ s 14
YT T3 T3
s
' 23
23x-5+9 =10
=S5y = -23x-9
I
Y= 5T s
23 9
Y TS
23
m, = =
3 A
eKm, = n x§= 1
Mo 3 23 5
m xm, = -1
. They are L.
Question 4.

If the straight lines 12y =-(p + 3)x + 12, 12x — 7y = 16 are perpendicular then find ‘p’.
Solution:

12y = «(p+3p+12,

12
y = —P_+3 x+ —
12 12

y = P34 (1)

12



> oMty
12x—T7y = 16
Ty = =12x+ 16
S
12 16
= —Xx-— A2
Y 7 X5 (2)
12
= m, = —
7
mxm, = -1
o
_p+.3 j.;’l_- = -]
Vi 7
/ .
_| p&3) | d,
\ ¥
L p+3 :
7
p+3 =17
p = 4
Question 5.

Find the equation of a straight line passing through the point P (-5, 2) and parallel to the line
joining the points Q(3, -2) and R(-5, 4).



Solution:
Slope of QR = 22—=1
X2 T X

4-(-2) 4+2 6
-5-3 -8 -8

-3
.M 4
Pis (-5, 2)

Require equation is
y=y = mx-x)
y-2 = ? (x+5)
4y -8 = -3x-15
Ix+d4y+7=10
Question 6.

Find the equation of a line passing through ; (6, -2) and perpendicular to the line joining the points
(6,7) and (2, -3).

Solution:
Slope of line joining (6, 7) and (2,-3) is
_-3-7 _-10 5
2—6 =4 2

Slope of the L" line = 5

Required equation is
-2
y+2 = ? (x— 6)

S5p+10 = —2x+ 12
2r+5y-2= 0



Question 7.

A(-3,0) B(10, —2) and C(12, 3) are the vertices of AABC . Find the equation of the altitude
through A and B.

Solution:

A(-3, 0), B(10, -2), C(12, 3)

Since AD L BC

Ay (-3,0)

B

(10,-2) D (12,3)
Slope AD = .
Pe AL = Slope of BC
Vs S 2B
- Slopeof BC'= 22 =1 =32(2). _ 3
L%  12-10 2
=1 -2
. Slope of AD = 52 =5
~.Equation of AD = y —y, = m(x —x,)
-2
y-0= 5 (x —(-3))
Sy =-Dr—f
Zx+5y+6 =0 (1)
Since BE L AC
Slope of BE = Slope of AC
3-0 1
Slope of AC = = = -
P 2-(3) 15
5



B(10, -2), slope of BE= —L =_5
1/5
~. Equation of BE = y— (-2)=-5 (x — 10)
y+2 =-5x+50
Sx+y+2-50=0
S5x+y-48 =0 {2)

(1), (2) are the required equations of the altitudes through A and B.

Question 8.

Find the equation of the perpendicular bisector of the line joining the points A(-4, 2) and B(6, -4).
Solution:

Mid Point AB is



Cis(“"*ﬁ, 3‘*"(*4)]:[3 2 =15
2 2
#

A(-4,2) D  B(6 ~4)

Slope of AB = =i =

*.Slope of CD = — =%

- Equation of CD is

5
y—(-1) = 3 (x—1)
3w+1) =5x—5=3y+3=5x-35
5x — 3y — 8 = 0 is the required equation of the
line.

Question 9.
Find the equation of a straight line through the intersection of lines 7x + 3y =10, 5x —4y =1

and parallel to the line 13x + 5y +12=0

Solution:
o Il 1
" S]ﬂpﬁ of !ri = T

1; passes through the intersecting point.



Hx+5y+|2=ﬂ/\ ;
/bﬂ \"
s

. By solving m and »n, we get

Ix+3 =10 ...(n)
Sx—4y =1 w(m)
(n)x5 = 354+ 15y =50
(myx7 = }é—ZSy =7
= ¢+ )
43y =43
& o=l

Substitute v =1 m (m)
x-4x]1 =1=5x=1+4=5

x =1

.. The intersecting point is (1, 1).

-13

m = —

5

: : -13
~. The equation=y—-1 = T (x-1)
= S5y—5 =—13x+13

13x+5y—-18= ﬂii:ﬂ the required equation.

Question 10.
Find the equation of a straight line through the intersection of lines 5x — 6y = 2, 3x + 2y = 10 and

perpendicular to the line 4x — 7y + 13 =0
Solution:



dx—Ty+13

= |
A4
/7
-1 -7
4 4
-

The intersecting point of m and » is got by

solving the equations of m and n.

3x — 6y

3x+2y =

(myx3= }12(-—18}!
(n) x5 = x+ 10y

o

i

2 (m)
10 (n)
6

50

(-)

—28y

: 11
Substitute y = — in (m)

E
11
dx-6 (?J
Sx—ﬁ

7
Sx

44 = Ty=11
11
7



Slope = —

_ 16 11
. The intersecting point is ERE

~» The required equation is

7 M1 7
{ j i
4#1_“_1% . __?(7;: 15}
\ 7 7
-3 = gc+16
-
28y - 44
+ = Tx+16

28y—44 = —49x+ 112
49x + 28y — 156 = 0 fis the required equation of the
line.

Question 11.
Find the equation of a straight line joining the point of intersection of 3x +y +2 =0 and x — 2y — 4

= 0 to the point of intersection of 7x —3y =-12 and 2y =x + 3
Solution:



x+y+2 =0 kL)
x—2y—4 =0 il 2
Solving (1) and (2) we get the point of
intersection of the lines (1) and (2).
Ix+y =2 =24
2)x3= 3Ix-6y = 12
G ® (O
Ty =-l4= [y=-2]
Substitute y = -2 in (1), we get
Ix+(-2) =2
3x =-2+2=0

The intersecting point is (0, —2)




Tx-3y =-12 w(3)
x—2y =-3 - ...(4)
4)x7= Ty-14y =-21
3 = Ix- 3y =-12
i B e I

-1y =9
_9
T

9
Substitute y = ﬁ in (4), we get

I*zxi =-3
11
18
x—ﬁ——:i
NCEDRT6:E
s ) 5 11
—-15
P

11
= The intersecting point of (3) and (4) is

-5 9
11711
. The required line passes through (0, -2) and
15 9
11 11
y=(=2)  s_p
~. Equation = 9 =15

—+2
EE—
11 11




y+2 X

- 3T -IS
11 11
31 —15
—x = —(y+2
= TRERETI A
31x+ 15y + 30 =0 is the required equation of the
line.

Question 12.
Find the equation of a straight line through the point of intersection of the lines 8x + 3+ =18, 4x +
5+ =9 and bisecting the line segment joining the points (5, -4) and (-7, 6).

Solution:

The intersecting point of the lines
8x+3y=18 (1)
4x +5y=9 e
solving (1) and (2)

A= 8€+3y = 18
(2)x 2= a{:l(}y = 18

= ) {+)
0
y =10

Substitute y =0 in (1), we get

8x+3(0)

i

18

]
A

| o

. The intersecting point is (%,U)



The mid point of the line joining the two points
(5,-4) and (-7, 6) is

[5+{w?)!—4+6] _ (-_E.-ZJ#—I,I)
2 2 272

The required line is passing through the points

2 oL
4 and
x, X2 WM

}’l 9
y=0 _ 174
1-0 12
4
4!'—_9
y 4
| —4-9
4
L PAPERY3
13y = 4x-9

~.4x + 13y — 9 = 0 1s the required equation.



Ex 5.5

Question 1.

The area of triangle formed by the points (-5, 0), (0, -5) and (5, 0) is
(1) 0 sq. units

(2) 25 sq.units

(3) 5 sq. units

(4) none of these

Solution:

(2) 25 sq. units

Hint:

H"”\/ =
(0, =5)

L 4

8 =L

1 1
= 5{25—{—25)) = 5(50}=25




Question 2.
A man walks near a wall, such that the distance between him and the wall is 10 units.
Consider the wall to be the Y axis. The path travelled by the man is

(Hx=10
2)y=10
3)x=0
@) y=0
Solution:
(1)x=10
Hint:

(10,0}
{0, 1) 10 units A

Distance = 107 +0% =4/100 =10

x = 10 units

Question 3.

The straight line given by the equation x = 11 is
(1) parallel to X axis

(2) parallel to Y axis

(3) passing through the origin

(4) passing through the point (0,11)

Solution:

(2) Parallel to y axis



Hint:

A
=Y

"y

x=11

VJ_.I’ A

x = 11 is parallel to y axis.

Question 4.

If (5, 7), (3, p) and (6, 6) are collinear, then the value of p is
(1)3

(2)6

(3)9

4) 12

Solution:

3)9



If (5, 7), (3, p) and (6, 6) are collinear A= 0

&

®
@

—

115 .3 6){3
SEEp
(Sp+18+42)-(21+6p+30) =0
S5p+60-(6p+51) =0
5p—-6p = —60+ 51

—1p = -9
=9
Question 5.
The point of intersection of 3x —y=4and x +y =8 is
(1) (5,3)
(2) (2,4)
(3)(3,5)
(4) (4,4)
Solution:
3)(3,5)]
Hint:
3x—-y = 4
X +? = 8
4x = 12
x =3
3+y =8
y =3

=~ Point of intersection is (3, 5)



Question 6.

The slope of the line joining (12, 3), (4, a) is %. The value of ‘a’ is
(1)1

(2)4

(3)-5

(4)2

Solution:

(4)2

Hint:

1
-8 8
8a—24 = -8
Ba = -R+24=16
a = 2

Question 7.

The slope of the line which is perpendicular to a line joining the points (0, 0) and (-8, 8) is

(1) -1

2)1

(33

4) -8

Solution:

2)1

Hint:

Slope of the line joining the points (0, 0) and (-8, 8) is
8-0 8

-8-0 -8

Slope of the line 1" to the given line is

m:

-] -1

m‘;—.—— =]
2 m =]



Question 8.
If slope of the line PQ is —= then slope of the perpendicular bisector of PQ is

V3
()3
(2) —1\/§ (3)
(3) =
40
Solution:

(2) —v3(3)

Question 9.

If A is a point on the Y axis whose ordinate is 8 and B is a point on the X axis whose abscissa is 5
then the equation of the line AB is

(1) 8x + 5y =40

(2) 8x -5y =40
3)x=8
ADy=5
Solution:
(1) 8x + 5y =40
Hint:
A
(0,8}
B
(3,0)
= o=
L ]
’ y—S N x—0
0-8 5-0
y-8 _ X
—8 5
-8x = 5y—-40

8x+5y—40 = 0



Question 10.

The equation of a line passing through the origin and perpendicular to the line 7x —3y +4 =0 1s
(1)7x-3y+4=0

2)3x-T7y+4=0

3)3x+7y=0
(4) 7x — 3y =0
Solution:
(3)3x+7y=0
Hint:
=7 7
Slope of Tx -3y +4=01s 5 3
Slope of the line thatis L"to 7x -3y +4=01is
ool 22
m = 3 =3
3
Passing through origin i.e. (0, 0)
Required equation is y — 0 = —7 (x-0)
3x+Ty =0

Question 11.

Consider four straight lines
M1y :3y=4x+5

(11) l: 4y =3x -1

(1) 13: 4y =3x=7

(iv) Iy :4x +3y=2

Which of the following statement is true ?
(1) 1; and 1, are perpendicular
(2) 1; and 14 are parallel

(3) I, and 14 are perpendicular
(4) 1, and 15 are parallel

Solution:
(3) I, and 14 are perpendicular



Hint:

[:4x-3y+5=0 m|=j;
" == sty -#3

L:3x—4y-1=0 ml-;
-3

53:31’4—4_}!—7:[] m3=?
lidx+3y-2=0 m4=?

Question 12.

A straight line has equation 8y = 4x + 21. Which of the following is true
(1) The slope is 0.5 and the y intercept is 2.6

(2) The slope is 5 and they intercept is 1.6

(3) The slope is 0.5 and the y intercept is 1.6

(4) The slope is 5 and they intercept is 2.6

Solution:
(1) The slope is 0.5 and the y intercept is 2.6
Hint:
Byw= 4 +2]l =2 4x -8y +21=0
~ I i
m = —_E = 1 = ()

! v
v ntercept 18 ?I =26

Question 13.

When proving that a quadrilateral is a trapezium, it is necessary to show ..................
(1) Two sides are parallel.

(2) Two parallel and two non-parallel sides.

(3) Opposite sides are parallel.

(4) All sides are of equal length.

Answer:

(2) Two parallel and two non-parallel sides.



Question 14.

When proving that a quadrilateral is a parallelogram by using slopes you must find
(1) The slopes of two sides

(2) The slopes of two pair of opposite sides

(3) The lengths of all sides

(4) Both the lengths and slopes of two sides

Solution:

(2) The slopes of two pair of opposite sides

Question 15.

(2, 1) is the point of intersection of two lines.
(H)x-y-3=0;3x-y-7=0
2)x+y=3;3x+ty=7
B)3x+y=3;x+ty=7
4)x+3y-3=0;x—-y-7=0

Answer:

Q2Q)x+y=3;3x+y=7

Hint:

Substitute the value of x =2 and y = 1 in the given equation.
(1)=>x-y=-3=0

2-1-3=0

2-4=0

-2#0

not true

3Ix—-y-7=0
32)-1-7=0
6-8=0
2#0

not true

2)=>x+y=3
2+1=3
3=3

True

3x+ty=7

32)+1=7

6+1=7

7="1

True

~ (2, 1) is the point of intersection



B)=>3x+y=3
32)+1=3
6+1=3

7=3

not true

x+ty=7
2+1=7
3=17
not true

4)=>x+3y-3=0
2+3-3=0
5-3=0



Unit Exercise 5

Question 1.

PQRS is a rectangle formed by joining the points P(-1, -1), Q(-1, 4) ,R(5, 4) and S(5, -1). A, B, C
and D are the mid-points of PQ, QR, RS and SP respectively. Is the quadrilateral ABCD a square, a
rectangle or a thombus? Justify your answer.

Solution:
A, B, C and D are mid points of PQ, QR, RS & SP respectively.
P Q
(=1.=-1) A (-1.4)
Dp. 4B
o
5 C R
(5,=1) (5.4)
(=1+-=1 =1+4 3
~A = > =|-L=
[ 2 2 Ay
(-1+5 4+4
B = P (2, 4)
|.‘_ s s
(545 4+(-1) ,‘3‘
C=lT0" 5 =3 Bl

LY = a—



5 - [5+(_1)’_1+,1)=(21 )

2 2
3.3
2 2
Sl fAC = =0
ope o s
Sl fBD = A-C
ope o )

. AC is perpendicular to BD.
. ABCD can be a square or rhombus.

4 — 5
2 2 _ 5
Slope of AB = -—— - == =2
P - 3 6
3 4 _
Slope of BC = 22 _—J
5-2 3 6

= AB and BC are not perpendicular
= ABCD is thombus as diagonals are perpendicular and sides are not perpendicular.

Question 2.

The area of a triangle is 5 sq.units. Two of its vertices are (2, 1) and (3, -2). The third Vertex is (x,
y) where y = x + 3 . Find the coordinates of the third vertex.
Solution:

Area of triangle formed by points (xy, y;),



1
(x,, »,), and (x,, y,) = b oy, T xy, ) -

(x,y)tx, y,+x ¥}

2 3 x 2
1 -2 x+3 1
A B C

=21 G,-2) (xx+3)

- Area = %{(—4+3x+9+x)—[3—2’&/+2’f+ﬁ}}

=5 Area = 5 (given)
|
= 5= —{(x+5}-O))
=¥ 4x-4 = 10
= 4x = 14
|l W
= XY= — ==
4 2
y = x+3
— Vo= =V= 2
713
X, = P
(x, ) [2 2}
Question 3.

Find the area of a triangle formed by the lines 3x +y—-2=0,5x+2y—-3=0and 2x—y—-3=0
Solution:



B C

() ()
[:3x+y-2 =0

[:5x+2y-3 =0
[:2x-y-3 =10

— Solving /. and /,, 1, — 2],
=5x+2y-3-6x—-2y+4=0
= =x+]1 =0= x =1,

. 3{]}*}!—2:{];1, y = _I}Ez(l:‘_l)

— Solving /, and [,

I2'+ 21,

=5 +2y=3+4x—-2vy-6=0

= Ox-9 =0 = x = l:l{:f_(l,—l)
S2A)+y-3=0= y= -1

— Solving / and [,

[ +1

=3x+y-2+2x—-y-3=0

= 5x-5 =0= x = ]’}ﬁz{l,—l)
L2()-y-3=0= y= -1

.. 1, 1, and I, do not form a triangle as they
intersect at the same point (1, —1).

~. Area is 0 sqg. units,

Question 4.
If vertices of a quadrilateral are at A(-5, 7), B(-4, k) , C(-1, -6) and D(4, 5) and its area is



72 sq.units. Find the value of k.
Area (quadrilateral ABCD)

1-5 4 -1 4 =5

217 k -6 5 7

!
= 5 [5k+24-5+28)~(:28—k-24-25)] =72

= (47-5k)—(-771-k) =144
= 47 -5k+T77+k =144
= 124 — 4k =144
= —4k =20
Question 5.

Without using distance formula, show that the points (-2, -1) , (4, 0) , (3, 3) and (-3, 2) are vertices
of a parallelogram.

Solution:
A B
(-2, -1} (4,0
D C
(-3, 2) (3,3)
0-(-1) +1
Slope of AB = sy
d =) "6
3-0
Sl fBC= — =-3
ope © 3-4
2-=3 +1
Sh}pe of CD= '_3—_3 = 'E-
T ...
ope o N

Slope of AB = Slope of CD
Slope of BC = Slope of DA
Hence ABCD forms a parallelogram.



Question 6.
Find the equations of the lines, whose sum and product of intercepts are 1 and -6 respectively.
Let the intercepts be xy, y; respectively

x+ty=1l=sy=1-x (1)
Xl = B .(2)
y=mx+cwherem = = |
X
Solving (1) and (2)
iy x(l-x) = -6
= x,—x+tb =0
— xl—x —6 0
= x'-3x+2x -6 0
=xx-3)+2(x,-3) = 0
=% (x,~3)(x,+t2) = 0
Lx =3lor)x, = —2
BT ZIME T
I’I. IZ
“h 2 N3
= = — m = = —
£ 3 -8 2

Question 7.

The owner of a milk store finds that, he can sell 980 litres of milk each week at [ 14/litre and 1220
litres of milk each week at [] 16 litre. Assuming a linear relationship

between selling price and demand, how many litres could he sell weekly at [1 17/litre?



Solution:

'rl. yl
980 L @ ¥ 14/L
*a Yy
1220L @ T 16/L
sL@T17L
17-16 1614
x—-1220 ~ 1220-980
I _ 2
x—1220 240
= x-1220 =120
=3 x =1340

He can sell 1340 L @ T 17/1..

Question 8.
Find the image of the point (3, 8) with respect to the line x + 3y = 7 assuming the line to be a plane

MIrror.
Solution:






~1_8=b
—x=— = -l
3

3-a
8—b (3—a)x3
8—b = 9-3a
3a-b = 1=b=3a-1 ..(1)
Mid point of line joining (3, 8) and (a, b) lies on
x+3y="T.
a+3 b+8
. mid point = [TTJ
a+3 h+8
&g 3[ 5 ) = 7 .{2)
. Solving (1) and (2)
a+3 3

—-+u~ 3a—-1+8) = 7
> ( )

as h = Sa—iimmii]
a¥x3+9a+2l = 14
10a = -10
a = -]
Wb o= 3-D)-1=-4
(:’1, b; - [_11 _'4)

Question 9.

Find the equation of a line passing through the point of intersection of the lines 4x + 7y — 3 =0 and
2x — 3y + 1 = 0 that has equal intercepts on the axes.

Solution:

4x+7y—-3=0

2x—-3y+1=0



4x+T7y—-3-22x-3y+1)=0
x+Ty-3 =0
2x-3y+1 =0

dx+Ty—3-2(2x—3y+1)=0

=4x+Ty-3-4x+6y—-2=0

5
3y = §=5p=—
15
o7 TR £ R
13 5 1
11':— = —
13 13

1 5
(x.y} = [EE]

point of intersection. Equal intercepts

=5 Slope = -1
5 1
0 34 ¢ _1(1 33]
= Xty = 24
2z 13 13
= 133+ 13y = b
= 13x+13y—-6 = 0

Question 10.

A person standing at a junction (crossing) of two straight paths represented by the equations 2x —
3y +4=0and 3x + 4y — 5 = 0 seek to reach the path whose equation is 6x — 7y + 8 = 0 in the least
time. Find the equation of the path that he should follow.

Solution:



2c-3y+4=10

Ix+4y-5=0

ox—Typ+8=0

I, and I, intersect at A(a, b) 3/, -2/, =0
6x—9y+12—6x—8y+10=0

17y = -22
22
= g o= T—b
22
2a-3Xx—7/ +4 =0
7
66 28
~ B 1c L v
£2 7 7
i A
“ 7
6 6
Slope of [, = ==
SR & e
ope 0 = 6 ==
7

Equation of / : y — b= ml(x — a)



U

I I

22
Y- ?
Ty—22

7
6(7y —22)
42y~ 132
49x + 42y

49x + 42y

Il

~7( 19
— I—._
6\ 7
-7(7x-19
6\ 7
—7(7x—19)
49x + 133
265

265=10



Additional Questions

Question 1.
Find a relation between x and y such that the point (X, y) is equidistant from the points (7, 1) and

3., 5).
Solution:
Let P(x, y) be equidistant from the points A(7, 1) and B(3, 5).
We are given that AP = BP. So, AP? = Bp?
x=77+ (-1’ =x -3+ (y-5)’
X2 14x+49 +y? 2y +1=x>—6x+9+y>— 10y +25
X—y=2
Which is the required relation
ty

6]
| B(3, 5
5 Y ( / 4
4 “, -
g
&7, 1
& L
=l 2 BRAES 4= & W &
I, =1}
o
Question 2.

Show that the points (1, 7), (4, 2), (-1, -1) and (-4, 4) are the vertices of a square.
Solution:



Let A(1, 7), B(4, 2), C(-1, -1) and D(-4, 4) be the given points. To prove that ABCD is a square, we
have to prove that all its sides are equal and both its diagonals are equal.

d= J(.*-:z =% }: + (}*2 -y }2
AB = \J(1-4) +(7-4) = 5335 = 34

BC = J4+12+(2+1)° = 2549 = 34
CD = (-1+4)2 +(-1-4)*= /9725 =34
JA+42 +(7-4) = f35+90 = 34
AC = JA+D?+(7+1)* = J3764 = V68

i)

DA

l¢ s 2 A fr— -
BD = \(4+4) +(2-4)" = Je4+4 = /68
Since, AB = BC = CD = DA and AC = BD, all the four sides of the quadrilateral ABCD are equal
and its diagonals AC and BD are also equal. Therefore, ABCD is a square.

Question 3.

IfA(-5,7),B (-4,-5), C (-1, -6) and D (4, 5) are the vertices of a quadrilateral, find the area of the
quadrilateral ABCD.

Solution:

By joining B to D, you will get two triangles ABD and BCD.

Now, the area of AABD



1
= —[-5(=5=5) +(4)5-T) +4(7 + 5)]

2
I
= (50 +8+48) ,
= lﬂﬁ an ;I-'! -_t III| '-\‘
2 S square umnits. J.{“"a—h__q__l\_ |
__-uE

Also, the area of ABCD

= Z[A4(6-5)~1(5+ 5)+ 45+ 6)

1
=—(4-10+4)
2
= 19 square units.
So, the area of quadrilateral ABCD = 53 + 19 = 72 square units.

Question 4.
Find the coordinates of the points of trisection (i.e. points dividing in three equal parts) of the line
segment joining the points A(2, -2) and B(-7, 4).

Solution:
Let P and Q be the points of trisection at AB. i.e., AP =PQ = QB
:.x P 0 B
I.'EI, =2 I . (—7.4)

Therefore, P divides AB internally in the ratio 1 : 2. Therefore, the coordinates at P, by applying
the section formula, are

[1(-?%1{:; 1(7)+ 2(=2)
1+2 142

} e, (-1, 10)

Now, Q also divides AB internally in the ratio 2 : 1, so, the coordinates at Q are

[ZI—THI(E} Ef4)+f.—11'] e (—4.2)
241 7 241

Therefore, the coordinates of the points at trisection of the line segment joining A and B are (-1, 0)
and (-4, 2).



Question 5.

If the points A(6, 1), B(8, 2), C(9, 4) and D(P, 3) are the vertices of a parallelogram, taken in order.
Find the value of P.

Solution:

We know that diagonals of a parallelogram bisect each other.

So, the coordinates at the mid-point of AC = coordinates of the mid-point of BD.

| [5+9 1+4] [8+P 2+3]
[T | h— ;
[15 5] +P 5]
5=
15 _8+P
2. B
P=7

Question 6.
Find the area of a triangle whose vertices are (1,-1), (-4, 6) and (-3, -5).
Solution:

The area of the triangle formed by the vertices A(1, -1), B(-4, 6) and C(-3, -5), by using the
formula

I
A==— W0, = ) Ty X, (V=)

..!

e

§q.units

1
- E[](.ﬁ +5) H-4) (-5+ 1) +(3)-1-6)]

1
= E[” + 16 + 21] = 24 square units.
So, the area of the triangle is 24 square units.

Question 7.

If A(-2, -1), B(a, 0), C(4, b) and D(1, 2) are the vertices of a parallelogram, find the values of a and
b.

Solution:

We know that the diagonals of a parallelogram bisect each other. Therefore the co-ordinates of the



midpoint of AC are same as the co-ordinates of the mid-point of BD. i.e.

244 -1+b) (a+1 0+2
2 " 2 T

bh—1 a+l
= R L laak g
(5] = (54)

a+l
= 5 = |l=atl=2=ag=1
b—1
= T=I:>b—l=2::~b=3
Question 8.

Find the area of the quadrilateral whose vertices, taken in order, are (-3, 2), (5, 4), (7, -6) and (-5,
-4).

Solution:
We have Area of the quadrilateral

-3 F\W

fxxx%

+2 -6 4 2

[(-12-30-28-10)—(+10+28+30+12)]

ml-—-

1
5 [-80—(80)]

é [-160] = —80 = 80 square units.

(. Area 1s always +ve).

Question 9.

Find the area of the triangle formed by the points P(-1.5, 3), Q(6, -2) and R(-3, 4).
Solution:

The area of the triangle formed by the given points is equal to



%FLSFZ—M+6M—3T?FHH+EH

il

I
~[9+6-15]1=0
ST ]

Can we have a triangle of area 0 square units? What does this mean?
If the area of a triangle is 0 square units, then its vertices will be collinear.

Question 10.
Find the value of k if the pointsA(2, 3), B(4, k) and (6, -3) are collinear.
Since the given points are collinear, the area a the triangle formed by them must be 0, 1.e.

;%DW+3H4{3 3)+ 6(3 — k)] =0

|
5[ 4k1=0
k=0

Area of AABC

=—[2(0 +3) + {-3-3)£6(3—0)}=0
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