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Exercise 14.1 Page No: 14.4

1. On which axis do the following points lie?
() P(5,0)

(i) Q (0, -2)

(iii) R (-4, 0)

(iv) S (0, 5)

Solution:

(i) P (5, 0) lies on x — axis

(ii) Q (0, -2) lies on y — axis (negation half)

(iii) R (-4, 0) lies on x — axis (negative half)

(iv) S (0, 5) lies on y — axis

Exercise 14.2 Page No: 14.15

1. Find the distance between the following pair of points:
(i) (- 6, 7) and (-1, -5)

(ii)(a+b,b+c)and (a-b,c—-Db)

(iii) (a sin a, — b cos a) and (- a cos a, b sin a)

(iv) (a, 0) and (0, b)

Solution:

(i) Let the given points be P (-6, 7) and Q (- 1, — 5)

Here,
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X;=-1,y,=-35

PQ:\I’{(HE ——"{1)2 + (y2 — 3"1)2

Pa=,/[-1-(—6)]2 + (-5 —7)?

Pa=,/(-1+6)2+ (—5-7)2

PQ=y/(5)% + (—12)?
PQ =125+ 144
PQ=./(169)
PQ=13
(i) Let the given points be P (a + b, b+ c)and Q (a—b, c—b)
Here,
X;=a+b,y;=b+cand

=a-b,y,=c-b

te eometry/
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PQ =23 —x1)% + (V2 — ¥1)?

PQ=y/[a—b—(a+D)]2+(c—b—(b+0))?

PQ=y(a—b—a—-b)2+(c—b—Db—c)?

PQ =+/(—2b)% + (—2b)2
PQ=4b? + 4b2

PQ = V8h2

PQ = V4 X 2b2

PQ = 2v2b

PQ =23 —x1)%2 + (¥2 — ¥1)?

PQ=+/[a—b—(a+D)]>+ (c—b—(b+c))?

PQ=y(a—b—a—-b)2+(c—b—b—rc)?

PQ = +/(—2b)% + (—2b)2
PQ = V4bZ + 4b2
PQ=V8h2

PQ = V4 x 2b2

PQ =2V2b

(iii) Let the given points be P(a sina, — b cos a) and Q(-a cos a, b sin a) here
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X;=asina, y, =—bcos aand

PQ = *\f'[xz —x1)*+ (V2 —wn)?

PQ = J(—a cosa—asina)® +[-bsina— (—bcosa)l?

PQ =
J(—acosa)? + (—asina)? + 2(—acosa)(—asina) + (bsin a)2 + (—bcos a)? — 2(bsin a)(—bcos a)

PQ=+a?cos?a+a?sin?a+ 2a%Zcosasina+b?sin?a+b?sinacosa

PQ = /aZ (cos? a + sin?a) + 2a? cosasina + b2 (sin? a + cos? a) + 2bZ sinacos a

PQ=+va?x 1+ 2a%cosasina+b? x2b2sinacosa [~sinza+cos?a=1]

PQ=+a?+ b2+ 2a2cosasina+ 2b2sinacosa

PQ=/(a% + b2) + 2cos asin a (a? + b?)

PQ=,/(aZ +b2)(1 + 2cos asina)

X,—acos a, Yy, =bsina
(iv) Let the given points be P(a, 0) and Q (0, b)
Here,

X1=a,¥1=0,%x,=0,y,=b,

PQ=/(x; —%,)% + (y; —¥1)?

PQ=./(0 —a)2 + (b — 0)2

PQ=,/(—a)% + (b)>
PQ=+a? +b?

2. Find the value of a when the distance between the points (3, a) and (4, 1) is V10.

Solution:
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Let the given points be P (3, a) and Q(4, 1).

Here,
PQ =410

PQ=/(x, —x)2 + (¥z — 31)?

=10=,/(4-3)2+ (1 —a)?

= VI0=(D? + (1 - )

=410=v1+ 1+ a2 —2a [~ (@a—Db)? = a® + b? — 2ab]

=+10=v2+a? —2a

On squaring on both sides, we have

= (10)? = (V2 + a2 — 2a)?

=>10=2+a’-2a
=>a’-2a+2-10=0

= a’-2a-8=0

By splitting the middle team,
= a’-4a+2a-8=0

= a(@a-4)+2@-4)=0
=(@-4)(@+2)=0

= a=4,a=-2

Thus, there are 2 possible values for a which are 4 and -2.

3. If the points (2, 1) and (1, -2) are equidistant from the point (x, y), show that x + 3y = 0.
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Solution:
Let the given points be P(2, 1) and Q(1,- 2) and R(x, y)

Also, PR = QR (given)

PR=\/(x—2)2+ (y—1)?

=PR=/(x2+2)2—2xx2+y2+(1)2—2xyx1

=PR=\X2+4—4x+y2+1—2y

=PR=,/Xx2+5—4x+y2 -2y

QR=,/(x = 1)Z + (y + 2)2

=SQR=/x2+1-2x+y2+4+4y

=QR=,/X2+5—2x+yZ + 4y

But, PR = QR

= Jx2+5—4x+y2—2y = /x2+5—2x +y2 + 4y

= X2+ 5—4x +y? -2y =X+ 5-2x + y*+ 4y
= X+ 5-4x+y? -2y =x*+5-2x+y’+ 4y
= —4x+2x—-2y—-4y =0

= -2x—-6y=0

= —2(x+3y)=0

= -2(x +3y) = 0

= x + 3y =0/-2
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= x+3y=0
e Hence Proved.

4. Find the value of x, y if the distances of the point (x, y) from (- 3, 0) as well as from (3,
0) are 4.

Solution:

Let the given points be P(x, y), Q( -3, 0) and R(3, 0)

PQ=4/(x +3)2 + (y — 0)2

=4=/x2+9+6x + 2

On squaring on both sides, we get

= (4)? = (Jx2 + 9 + 6x + y2)?

= 16 =x*+9 + 6x + y?

> x2+y?=7-6x . (1)

PR=(/(x —3)2+(y—0)?)

=4=/x2+9—6x + y2

On squaring on both sides,

(4)? = (Jx2 + 9 — 6x + y2)

=16=x*+9-6x+Yy’
= x> +y*=16 -9 + 6x

= x2+y2=7 + 6X ... (2)
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7—-6x=7+6X

= 7 -7 =06x+06Xx

= 0=12x

= x=12

Then, substituting the value of x =0 in (2)

X2+ y? = 7+ 6X

0+y?=7+6x0

y2=7

y=+7

As y can have two values, the points are (12, \7) and (12, -\7).

5. The length of a line segment is of 10 units and the coordinates of one end-point are (2,
-3). If the abscissa of the other end is 10, find the ordinate of the other end.

Solution:

Given,

Length of the line segment is 10 units.

Coordinates of one end-point are (2, -3) and the abscissa of the other end is 10.

So, let the ordinate of the other end be k.
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Diistance =\"H(‘r2 —-x1)% + (J': - ,1"1]2

10 = /(10— 2)2 + (k + 3)2
Om sguaring both sides, we get
100 = (10 =2)* + (k + 3)°
100 =64+ k*+ 6k +9
k*+6k—27=0
k*+9k—3k—-27=0
k(k+9)=3(k+9)=0
(k=3)k+9) =0
k=3.k=-9

Therefore, the ordinates of the other end can be 3 or -9.

6. Show that the points A(- 4, -1), B(-2, — 4), C(4, 0) and D(2, 3) are the vertices points of a
rectangle.

Solution:

v

Given: Points A(- 4, -1), B(-2, — 4), C(4, 0) and D(2, 3)

Required to prove: the points are the vertices points of a rectangle.
Vertices of rectangle ABCD are: A(- 4, -1), B(-2, — 4), C(4, 0) and D(2, 3)

We know that,

Length of a side = O —x)2 +(y2— )2

Length of side AB =V (2 + D2+ (=4 + 1)?_VEF9_VI3
Length of side BC =V (4 +2)2 + (0 +4)% _ 36+ 16 V52_ 2V13 s
Length of side cD =V (2 — 42 + (3 =007 _ya+9 _VI3

Length of side AD =V (2 97 + (3 + 1) _ 36 +16_ V52 _ 2V13 s
Finding the diagonals,

Length of diagonal BD = V (2 +2)? + (3 + )2 _ V16 + 49 _ V65 5
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As the opposite sides are equal and also the diagonals are equal.
Therefore, the given points are the vertices of a rectangle.
e Hence Proved

7. Show that the points A (1,- 2), B (3, 6), C (5, 10) and D (3, 2) are the vertices of a
parallelogram.

Solution:

Given: Points A (1,- 2), B (3, 6), C (5, 10) and D (3, 2)

Required to prove: the points are the vertices points of a parallelogram.
Vertices of a parallelogram ABCD are: A (1, -2), B (3, 6), C (5, 10) and D (3, 2)

We know that,

Length of a side =V (X2 = X1)? + (¥2 = 1)

Length of side AB =V (3 = D? + (6 +2)% _ 1y car 68 units

Length of side BC=V (5 =30 +(10=6)% _ s 160 _ 100 units
_J(3-5)2+(2-10)2

1)2+ (2 + 2)2

Length of side CD = /(4+64)= /68 units

Length of side DA =V (3- = +/(4+16) = 20 units

Finding the diagonals,

Length of diagonal BD =V (3 =303 +(2=6)% _ 36 4 units
1)2 4+ (10 + 2)?2

Length of diagpnal AC =V (5 - = 4/(16+144) = /160 units

It's seen that the opposite sides of the quadrilateral formed by the given four points are equal
i.e. (AB =CD) & (DA=BC)
Also, the diagonals BD & AC are found unequal.

Hence, the given points form a parallelogram.
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e Hence Proved

8. Prove that the points A (1, 7), B (4, 2), C (-1, -1) and D (-4, 4) are the vertices of a
square.

Solution:

Given: Points A(1,7),B (4, 2),C (-1,-1)and D (-4, 4)

Required to prove: the points are the vertices points of a square.
Vertices of a square ABCD are: A(1,7),B (4, 2), C (-1,-1) and D (-4, 4)
We know that,

As the opposite sides are equal and also the diagonals are equal the given vertices are
therefore the vertices of a square.

e Hence Proved

9. Prove that the points (3, 0), (6, 4) and (- 1, 3) are vertices of a right-angled isosceles
triangle.

Solution:
Let the vertices of the triangle ABC be: A(3, 0), B(6, 4) and C (- 1, 3)

We know that,

Length of a side _v 2 =x)7 + (y2 = y4)?
Length of side AB ="-“:I|:'5 -3)2+(4-0)2_\9+16._ u’ﬁuﬂﬂs

Length of side BC =V ("1 = 62+ (3= 4)7 _ VA9 +T _ VB0
+(3-0)°_y16+9_v25

)

Length of side AC =V (—1 = 3)° units

It's seen that AB = AC, Thus, it's an isosceles triangle.
Verifying the Pythagoras theorem, we have

BC? = AB2 + AC?
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50=25+25

50 =50

As BC? = AB? + AC?

Therefore, the given vertices are of a right-angled isosceles triangle.
e Hence Proved

10. Prove that (2, -2), (-2, 1) and (5, 2) are the vertices of a right angled triangle. Find the
area of the triangle and the length of the hypotenuse.

Solution:

From given,

Let consider the vertices of a triangle ABC as: A(2, -2), B(-2, 1) and C(5, 2)
We know that,

It's seen that AB = AC, thus the triangle is an isosceles triangle.
Verifying the Pythagoras theorem, we have

BC? =AB? + AC?

(V50)? = (V25) + (V25)?

50=25+25

50 = 50

As BC?=AB? + AC?

Therefore, the given triangle is right angled triangle.

Now,
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) _ Zbase x altitude
Area of right angled triangle =2

1 25
) _ -xX5x5=— _
Area of right angled triangle = 2 2 square units

—_ =
And, the length of hypotenuse (BC) = 50 _5v2 units
e Hence Proved

11. Prove that the points (2a, 4a), (2a, 6a) and (2a + V3a, 5a) are the vertices of an
equilateral triangle.

Solution:
From given,
Let's consider the vertices of a triangle ABC as: A(2 a, 4 a), B(2 a, 6 a) and C(2a + V3a, 5a)

We know that,

Length of a side =V (X2 = X1)* + (¥2 = ¥1)?
Length of side AB _V(2a-2a)? + (6a - 4a)? _/(2a)°_ 2a units

!{Za +v3a—2a)" + (5a — 6a)?

Length of side BC =V = 4/(4a?) = 2a units

!(Za +v3a—2d)" + (5a — 4a)?

Length of side AC =V = 4/(4a%) = 2a units

As all the sides are equal the triangle is an equilateral triangle.
Thus, the given vertices are of an equilateral triangle.
e Hence Proved
12. Prove that the points (2, 3), (-4, -6) and (1, 3/2) do not form a triangle.
Solution:
From given,

Let’s consider the vertices of a triangle ABC as: A(2, 3), B(-4, -6) and C(1, 3/2)
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We know that,

Length of 2 side = V (X2 ~ X1)* + (¥2 = 1)
Length of side AB =V (—4 = 2)2+ (=6 =3) _ 36+ 81_ V117 ypies

[ s (3 :
Leagth of side BC =V (- T P +(3+6) _vzsvoeas _VB1Zs

| s, 3 :
Length of side AC = - 2 +(:-3) _vivems_vams

umits

Thus, the given vertices do not form a triangle as the sum of two sides of a triangle is not
greater than third side.

e Hence Proved

13. The points A (2, 9), B (a, 5) and C (5, 5) are the vertices of a triangle ABC right triangle
ABC right angled at B. Find the values of a and hence the area of triangle ABC.

Solution:

Given,

A right triangle ABC, right angled at B.
Points A (2, 9), B (a, 5) and C (5, 5)

So, AC is the hypotenuse

Thus, from Pythagoras theorem we have

AC? = AB? + BCY(5 - 2 + (5~ 9)] = [(a — 27 + (5- 91 + [(5 — a)* + (5 - 571 [3*+ (-4)] = [(a -
2 + (471 + [(5 - a)’ + 0]

9+16=a’-4a+4+16+25—-10a + a?
2a°—14a+20=0
a?—7a+10=0

(a—5)(a-2) =0 [By factorization method]
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a=5o0r2

Here, a = 5 is not possible as it coincides with point C. So, for a triangle to form the value of a =
2 is correct.

Thus, the coordinates of point B is (2, 5).

Now, the area of triangle ABC

1
Area of AABC = = [x,(y, = ) + x,(0, =) + %7, = )]
A= %[2(5,5)+ 2(5-9) + 5(9 - 5))

= %[z X 0+ 2-4) + 5(4)]

i 1
=50-8+20)=7 x12=6

Therefore, the area of triangle ABC is 6 sq. units

14. Show that the quadrilateral whose vertices are (2, -1), (3, 4), (-2, 3) and (-3, -2) is a
rhombus.

Solution:

LetA(2, -1), B(3 ,4), C(-2, 3) and D(-3, -2)

Then we have,

Length of AB = V[(3 — 2)% + (4 — (-1))3] = V[(1)? + (5)?] = \[1 + 25] = V26 units
Length of BC = V[(3 — (-2))2 + (4 — 3)2] = V[(5)? + (1)]] = V[25 + 1] = V26 units
Length of CD = [(-2 — (-3))? + (3 — 2)7] = V[(-5)% + (1)?] = \[25 + 1] = V26 units
Length of AD = \[(-3 — 2)% + (-2 — (-1))]] = V[(-5)? + (-1)?] = V[25 + 1] = V26 units

AsAB=BC=CD=AD
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We can say that,
Quadrilateral ABCD is a rhombus.

15. Two vertices of an isosceles triangle are (2, 0) and (2, 5). Find the third vertex if the
length of the equal sides is 3.

Solution:

Let the third vertex be C (x, y)

And, given A (2,0) & B (2, 5)

We have,

Length of AB = V[(2 — 2)% + (5 — 0)?] = \[(0)? + (5)3] = V[0 + 25] = 5 units
Length of BC = V[(x — 2)? + (y — 5)%] = \[x? — 4x + 4 + y?> — 10y + 25]
= [ X2 — 4x + y? — 10y + 29] units

Length of AC = \[(x — 2)% + (y — 0)3] = V[x? — 4x + 4 + y?] units
Given that,

AC=BC=3

So, AC?=BC?=9

X2—4x+4+y?=x2—4x+y?>—10y + 29

10y = 25

y=25/10=2.5

And,

AC?=9

X2—4x+4+y?=9

x?—4x+4+(25)%=9

X2—4x+4+625=9
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x?—4x+1.25=0

D=(4%-4x1x125=16-5=11

So, the roots are

x=-(-4)+V11/2=(4 +3.31)/ 2=3.65

And,

x=-(-4)-11/2=(4-3.31)/2=0.35

Therefore, the third vertex can be C (3.65, 2.5) or (0.35, 2.5)

16. Which point on x — axis is equidistant from (5, 9) and (-4, 6)?
Solution:

Let A (5, 9) and B (-4, 6) be the given points

Let the point on x — axis equidistant from the above points be C(x, 0)
Now, we have

AC =[(x = 5)% + (0 — 9)?] = \[x* — 10x + 25 + 81] = V[x? — 10x + 106]
And,

BC = V[(x — (-4))? + (0 — 6)3 = V[x? + 8x + 16 + 36] = \[x? + 8x + 52]
As AC = BC (given condition)

So, AC? = BC?

x?—10x + 106 = x* + 8x + 52

18x = 54

x=3

Therefore, the point on the x-axis is (3, 0)

17. Prove that the points (-2, 5), (0, 1) and (2, -3) are collinear.
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Solution:
LetA (-2, 5), B(0, 1) and C (2, -3) be the given points

So, we have

AB = [(0 — (-2))> + (1 — 5)] = \[(2)? + (-4)?] = \[4 + 16] = 20 = 25 units

BC =[(2 = 0 + (-3 = 1) = [(2)? + (-4)%] = V[4 + 16] = V20 = 275 units

AC =1[(2 - (-2))? + (-3 = 5)3] = V[(4)? + (-8)] = \[16 + 64] = V80 = 45 units

Now, it's seen that

AB +BC =AC

2V5 + 275 = 445

45 = 45

Therefore, we can conclude that the given points (-2, 5), (0, 1) and (2, -3) are collinear

18. The coordinates of the point P are (-3, 2). Find the coordinates of the point Q which
lies on the line joining P and origin such that OP = OQ.

Solution:

elllu&—dl =1 —] |


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

€IndCareer

P(-3,2)

Pk

6 -5 -4

Let the coordinates of Q be taken as (X, y)
As Q lies on the line joining P and O(origin) with OP = OQ

Then, by mid-point theorem

(x=3)2=0

And,

(y+2)/2=0
x=3,y=-2

Therefore, the coordinates of point Q are (3, -2)

19. Which point on the y-axis is equidistant from (2, 3) and (-4, 1)?

Solution:
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LetA (2, 3) and B (-4, 1) be the given points

Let the point on y — axis equidistant from the above points be C (0, y)
Now, we have

AC =V[(0—2)° + (y = 3)] = \[y> — 6y + 9 + 4] = \[y* — 6y + 13]

And,

BC =[(0—(-4)2 + (y =171 =V’ =2y + 1 + 16] = [y — 2y + 17]

As AC = BC (given condition)

So, AC? = BC?

y2—6y + 13 =y> -2y + 17

4y =4

y=-1

Therefore, the point on the y-axis is (0, -1)

20. The three vertices of a parallelogram are (3, 4), (3, 8) and (9, 8). Find the fourth vertex.

Solution:
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D(x,y) C(9,8)

A(3,4) B(3,8)

Let A (3, 4), B (3, 8) and C (9, 8) be the given points.
And let the fourth vertex be D(x, y)

We know that,

In a parallelogram the diagonal bisect each other.
So, the mid-point of AC should be the same as the mid-point of BC
By mid-point theorem,

Mid-point of AC = (3 + 9/ 2), (4 + 8/ 2) = (6, 6)

Now,

The mid-point of BD = (3 + x/ 2, 8 +y/ 2)

And this point must be equal to (6, 6)

So, we have

(3+x)/2=6(8+y)/2=6
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3+x=128+y=12
x=9y=4
Therefore, the fourth vertex is D (9, 4)

21. Find a point which is equidistant from the points A (-5, 4) and B (-1, 6). How many
such points are there?

Solution:

Let P(x, y) be the equidistant point from points A (-5, 4) and B (-1, 6).
So, the mid-point can be the required point
xy)=((-5-1/2),(4+6)2)

(x,y)=(-6/2,10/2) = (-3, 5)

Thus, the required point is (-3, 5)

Now,

We also know that, AP = BP

So, AP2 = BP?

(X + 5P+ (y—4)*=(x+1)*+(y - 6)

x2+25+10+y?* -8y +16=x>+2x+1+y?—12y + 36

10x +41 -8y =2x + 37 — 12y

8x+4y+4=0

2x+y+1=0

Therefore, all the points which lie on the line 2x + y + 1 = 0 are equidistant from A and B.

22. The center of a circle is (2a, a — 7). Find the values of a if the circle passes through the
point (11, -9) and has diameter 10V2 units.

Solution:
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Given,

Diameter of the circle = 10V2 units

So, the radius = 52 units

Let the center of a circle be 0(2a, a-7) and the circle passes though the point P (11, -9).
Then, OP is the radius of the circle

OP =52

OP? = (5v2) = 50
(11-2a)*+(-9-a+7)*=50

121 —44a + 4a% + 4 + a? + 4a = 50
5a?-40a+75=0

a’-8a+15=0

(a—5)(a - 3) = 0 [Factorisation method]
So,a=50ra=3

23. Ayush starts walking from his house to office, Instead of going to the office directly,
he goes to bank first, from there to his daughter’s school and then reaches the office.
What is the extra distance travelled by Ayush in reaching the office? (Assume that all
distance covered are in straight lines). If the house is situated at (2, 4), bank at (5, 8)
school at (13, 14) and office at (13, 26) and coordinates are in kilometer.

Solution:

The position of Ayush’s house is (2, 4) and the position of the bank is (5, 8).
So, the distance between the house and the bank,

dy = V[(5—-2)2+ (8 —4)] =[(3)? + (4)%] =[9 + 16] = V25 = 5 km

The position of the bank is (5, 8) and the position of the school is (13, 14).

So, the distance between the bank and the school,
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d, = V[(13 = 5)? + (14 — 8)?] = V[(8)? + (6)%] = V[64 + 36] = V100 = 10 km

The position of the school is (13, 14) and the position of the office is (13, 26).
So, the distance between the school and the office,

ds = V[(13 — 13)? + (26 — 14)?] = V[(0)? + (12)3] = V144 = 12 km

Let d be the total distance covered by Ayush
d=d;+d,+d;=5+10+12 =27 km

Let the D be the shortest distance from Ayush’s house to the office,

D =+[(13 - 2)2 + (26 — 4)?] = \[(11)? + (22)?] = \[121+ 484] = V605 = 24.6 km
Thus, the extra distance covered by Ayush =d — D =27 — 24.6 = 2.4 km

24. Find the value of k, if the point P(0, 2) is equidistant from (3, k) and (k, 5).
Solution:

Let the point P (0, 2) is equidistant from A (3, k) and B (k, 5)

So, PA=PB

PA? = pPB?

(3-0)° + (k-2)* = (k- 0)* + (5 — 2)?

9+k*+4-4k-k*-9=0

4-4k=0

-4k =-4

Therefore, the value of k = 1

25. If (-4, 3) and (4, 3) are two vertices of an equilateral triangle, find the coordinates of
the third vertex, given that the origin lies in the (i) interior (ii) exterior of the triangle.

Solution:

Let B (-4, 3) and C (4, 3) be the given two vertices of the equilateral triangle.
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Let A (x, y) be the third vertex.
Then, we have

AB =BC =AC

Let us consider the part AB = BC
AB? = BC?
(4=xF+(3-yP=(4+4+(3-3)
16 + x° + 8x + 9 + y2 — By = 64

x? +y? + 8x — 6y = 39

Now, let us consider AB = AC
AB? = AC?
(-4-x)?+(@B-yf=(@4-x?+@-y)
16+ Xx°+8x+9+y>—18y =16+ x> —-8x + 9 + y> — 6y
16x =0

x=0

Now, BC =AC

BC?=AC?
(4+4P+(3-3)=(4-07+@3-y)
64 +0=16+9 +y?>— 6y

64 =16+ (3-y)

(3-y)*=48

3-y=+43

y=3+43
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Therefore, the coordinates of the third vertex
(i) When origin lies in the interior of the triangle is (0, 3 — 43)
(ii) When origin lies in the exterior of the triangle is (0, 3 + 43)

26. Show that the points (-3, 2), (-5, -5), (2, -3) and (4, 4) are the vertices of a rhombus.
Find the area of this rhombus.

Solution:

D(4,4) C(2,-3)

A(-3,2) B(-5,-5)

Let A(-3, 2), B(-5, -5), C(2, -3) and D(4, 4) be the given points.
Then we have,

AB = [(-5 + 3)% + (-5 — 2)2] = V[(2)? + (7)] = \[4 + 49] = V53 units
BC = V[(2 + 5)2 + (-3 + 5)2] = V[(7)? + (2)4] = V[49 + 4] = \53 units
CD =[(4 — 2)2 + (4 + 3)] = V[(2) + (7)?] = V[4 + 49] = 53 units

AD = [(4 + 3)2 + (4 — 2)7] = [(7)? + (2)]] = V[49 + 4] = \53 units
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And the diagonals,

AC =[(2 + 32 + (-3 — 2)] =[(5)? + (-5)] = V[25 + 25] = 5V2 units
BD = [(4 + 5> + (4 + 5)2] = V[(9)? + (9)%] = \[81 + 81] = 9V2 units

It's seen that,

As AB = BC = CD = AD and the diagonals AC # BD

ABCD is a rhombus.

Now,

Area of rhombus ABCD = % x AC x BD = % x 52 x 9V2 = 45 sq. units

27. Find the coordinates of the circumcenter of the triangle whose vertices are (3, 0), (-1,
-6) and (4, -1). Also find the circumradius.

Solution:
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A(3,0)

B(-1,-6) C(4,-1)

Let A(3, 0), B(-1, -6) and C(4 , -1) be the given points.
Let O(x, y) be the circumcenter of the triangle

Then, OA=0B =0C

OA? = OB?

(Xx=3)+(y—-0)*=(x+ 1)+ (y + 6)*

X2+ 9—-6x+y?=x2+1+2x+y?>+36 + 12y

-8x -12y = 28

2x+3y=-7..... (i) [After simplification]

@*II IV\adl ©CI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

@II IV\dl ©CIH

(X+ 1P+ (y+ 6= (x—4)7+(y +1)
X2+2X+1+y?+36+12y =x*+16—8x +y*+ 1 + 2y

10x + 10y = -20

X+y=-2... (ii) [After simplification]

Hence, the circumcenter of the triangle is (1, -3)
Circumradius = distance from any of the given points (say B)
=V[(1+1)° + (-3 + 6)7] = V(4 + 9)

= V13 units

28. Find a point on the x-axis which is equidistant from the points (7, 6) and (-3, 4).
Solution:

Let A(7, 6) and B(-3, 4) be the given points.

Let P(x, 0) be the point on the x-axis such that PA=PB

So, PA? = PB?

(Xx=T7)*+(0-6)*=(x+3)*+ (0 -4y
x*+49—-14x+36=x2+9 +6x + 16

-20x = -60

x=3

Therefore, the point on x-axis is (3, 0).

Exercise 14.3 Page No: 14.28

1. Find the coordinates of the point which divides the line segment joining (-1, 3) and (4, —
7) internally in the ratio 3: 4.

Solution:
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Let P(x, y) be the required point.

mxz + nxp
X =———
m+n

_ myz +ny;

m+n

By section formula, we know that the coordinates are

Here,
X ==1y,=3
Xo=4y,=-7
m:n=3:4
Then,
3X4+4x(-1)
X = — % 3
3+4
_3><4-|—4><(—1_)
= 3+4
12— 4
K:
7
8
X = =
7
33X (-7)+4x3
a 3+4
_ —21+12
y= 7
_—9
Y =73
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2. Find the points of trisection of the line segment joining the points:
(i) (5, — 6) and (-7, 5)

(ii) (3, — 2) and (-3, — 4)

(iii) (2, — 2) and (-7, 4)

Solution:

(i) Let P and Q be the point of trisection of AB such that AP = PQ = QB

i i i i
r T L 1

A P 0 B

(5.-6) (-7.5)

So, P divides AB internally in the ratio of 1: 2, thereby applying section formula, the coordinates
of P will be

(2(—?] + (5)) (z(s:l 4 1(-5}) | (1 _3)
2+1 )’ 2+1 B S

Now, Q also divides AB internally in the ratio of 2:1 so their coordinates will be

(i) Let P and Q be the points of trisection of AB such that AP = PQ = QB

P 'IIEI' B

(3.-2) (=3,-4)

As, P divides AB internally in the ratio of 1: 2. Hence by applying section formula, the
coordinates of P are

(1(—3}4—2&3) 1(—4)+(-2) \ (1__§)
1+2 )7 1+2 REM TS

Now, Q also divides as internally in the ratio of 2: 1
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So, the coordinates of Q are given by

241 2+1

((2{_3}_F1(3}),2(_4}+_1ﬂ_2})i.a.(—l —;ﬂ)

(ii) Let P and Q be the points of trisection of AB such that AP = PQ = OQ

A P Q B
(2,-2) C (-7.4)

As, P divides AB internally in the ratio 1:2. So, the coordinates of P, by applying the section
formula, are given by

((1(-?) + 2(2]) | (1(4} + z(—E)))Ji_E_J (—1.0)
1+2 142

Now. Q also divides AB internally in the ration 2: 1. And the coordinates of Q are given by

(z(-—?j-+ 1(2j'2{4j-+ 1{2}).1.9.,f—4,2j
241 2+1

3. Find the coordinates of the point where the diagonals of the parallelogram formed by
joining the points (-2, -1), (1, 0), (4, 3) and (1, 2) meet.

Solution:
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A(-2,-1) B(1,0)

D(1,2) C(4,3)

Let A(-2, -1), B(1, 0), C(4, 3) and D(1, 2) be the given points.

Let P(x, y) be the point of intersection of the diagonals of the parallelogram formed by the given
points.

We know that, diagonals of a parallelogram bisect each other.

—-2+4
x:

2

2
=x=-=1

2

_-143 2

YT T2 T2

Therefore, the coordinates of P are (1, 1)

4. Prove that the points (3, 2), (4, 0), (6, -3) and (5, -5) are the vertices of a parallelogram.

Solution:
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A(3,-2) B(4,0)

D(5,-5) C(6,-3)

Let A3, -2), B(4, 0), C(6, -3) and D(5, -5)
Let P(x, y) be the point of intersection of diagonals AC and BD of ABCD.

The mid-point of AC is given by,

346 9
X = = —
2 2
—2-3 -5
YT T T2
Mid int of AC (9 _5)
id — peinto - —
P 5" 2

Again, the mid-point of BD is given by,
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5+4 9

X:—z_

2 2
_—54+0 -5
Y="% T3

Thus, we can conclude that diagonals AC and BD bisect each other.
And, we know that diagonals of a parallelogram bisect each other
Therefore, ABCD is a parallelogram.

5. If P(9a - 2, -b) divides the line segment joining A(3a + 1, -3) and B(8a, 5) in the ratio 3 :
1, find the values of a and b.

Solution:

Given that, P(9a — 2, -b) divides the line segment joining A(3a + 1, -3) and B(8a, 5) in the ratio
3:1

Then, by section formula

Coordinates of P are

3(8a)+1(3a +1
gy g = 224 #10a+T)
3+1
And,
_3(5)+1(=3)
T 341

Solving for a, we have
(9a—-2)x4=24a+3a+1

36a—-8=27a+1
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a=1

Now, solving for b, we have

4x-b=15-3

-4b =12

b=-3

Therefore, the values of a and b are 1 and -3 respectively.

6. If (a, b) is the mid-point of the line segment joining the points A (10, -6), B(k, 4) and a —
2b = 18, find the value of k and the distance AB.

Solution:

As (a, b) is the mid-point of the line segment A(10, -6) and B(k, 4)
So,

(@,b)=(10+k/2,-6 +4/2)

a=(10+k)/2andb=-1

2a=10+Kk

k=2a-10

Given,a—-2b =18

Using b = -1 in the above relation we get,

a—-2(-1)=18
a=18-2=16
So,

k=2(16)-10=32—-10=22

Thus,

AB =1[(22 — 10)? + (4 + 6)]] = V[(12)? + (10)?] = \[144 + 100] = 261 units
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7. Find the ratio in which the point (2, y) divides the line segment joining the points A(-2,
2) and B(3, 7). Also find the value of y.

Solution:

Let the point P(2, y) divide the line segment joining the points A(-2, 2) and B(3, 7) in the ratio k:
1

Then, the coordinates of P are given by

E+1 Yokl

k-2 Th+2
L+l b+l

[3#1 +{-2) =1 7 +2><1}

And, given the coordinates of P are (2, y)
So,

2=3Bk-2)/(k+1)andy=(7Tk+2)/ (k+ 1)
Solving for k, we get

2(k +1)=(3k-2)

2k+2=3k-2

k=4

Using k to find y, we have

y=(7(4)+2)/ (4 +1)

= (28 +2)/5

= 30/5

y=6

Therefore, the ratioid 4: 1 andy =6

e‘ll IVN\dil TCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

@II 1 WGl GG

8. If A(-1, 3), B(1, -1) and C(5, 1) are the vertices of a triangle ABC, find the length of
median through A.

Solution:

A(-1,3)

B(1,-1) D(;O) C(5,1)

Let AD be the median through A.

As, AD is the median, D is the mid-point of BC

So, the coordinatesof Dare (1+5/2,-1+1/2)=(3, 0)

Therefore,

Length of median AD = V[(3 + 1)2 + (0 — 3)3] = V[(4)? + (-3)?] = \[16 + 9] = V25 = 5 units

9. If the points P,Q(x, 7), R, S(6, y) in this order divide the line segment joining A(2, p) and
B (7, 10) in 5 equal parts, find x, y and p.

Solution:
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® ° o ® o
A(2,p) P Q(x,7) R S(6,y)

From question, we have
AP=PQ=QR=RS =SB

So, Q is the mid-point of Aand S
Then,

X=(2+6)2=8/2=4

7=(y+p)2

Now, since S divides QB in the ratio 2: 1

_2x10%1x7 2047 27
YT T3 3

From (i), y+p=14=9+p=14

=9

So,p=14-9=5

Therefore,x=4,y=9andp=5

®
B(7,10)

10. If a vertex of a triangle be (1, 1) and the middle points of the sides through it be (-2, 3)

and (5, 2) find the other vertices.

Solution:

Let A(1, 1) be the given vertex and D(-2, 3), E(5, 2) be the mid-points of AB and AC

Now, as D and E are the mid-points of AB and AC

elllu&—dl =1 —] |


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

@‘II IV\dl ©CIH

X1+1_ 5 Wi+l
2 ooz

=3

X¥y+1l=-4 =¥ +1=6
xy=-5 =y =5

So, the coordinates of B are (-5, 5)

Again,

X2+1_5 y2+1_2
2 ' 2

¥y +1=10 =¥ +1=14
¥o =19 =¥, =3
So, the coordinates of C are (9, 3)
Therefore, the other vertices of the triangle are (-5, 5) and (9, 3).

11. (i) In what ratio is the segment joining the points (-2, -3) and (3, 7) divides by the
y-axis? Also, find the coordinates of the point of division.

Solution:
Let P(-2, -3) and Q(9, 3) be the given points.
Suppose y-axis divides PQ in the ratio k: 1 at R(0, y)

So, the coordinates of R are given by

3.f<+[—2]>-<1 ?.f{+{—3]><l
k1 ! o+l

Now, equating

3.f<+[—2:]x1
k41
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3k—-2=0

k=2/3

Therefore, the ratio is 2: 3

Putting k = 2/3 in the coordinates of R, we get
R (0, 1)

(ii) In what ratio is the line segment joining (-3, -1) and (-8, -9) divided at the point (-5,
-21/5)?

Solution:
Let A(-3, -1) and B(-8, -9) be the given points.
And, let P be the point that divides AB in the ratio k: 1

So, the coordinates of P are given by

Bk -3 -9k -1
L+l D ok+1

But, given the coordinates of P

On equating, we get

(-8k—=3)/ (k+1)=-5

-8k -3 =-5k-5

3k=2

k=2/3

Thus, the point P divides AB in the ratio 2: 3

12. If the mid-point of the line joining (3, 4) and (k, 7) is (X, y) and 2x + 2y + 1 = 0 find the
value of k.

Solution:
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As (x, y) is the mid-point
x=(3+k)/2andy=(4+7)2=11/2

Also,

Given that the mid-point lies on the line 2x + 2y + 1 =0
2[(3+k)/21+2(11/2)+1=0

3+k+11+1=0

Thus, k =-15

13. Find the ratio in which the point P(3/4, 5/12) divides the line segments joining the
point A(1/2, 3/2) and B(2, -5).

Solution:

Given,

Points A(1/2, 3/2) and B(2, -5)

Let the point P(3/4, 5/12) divide the line segment AB in the ratio k: 1
Then, we know that

P(3/4, 5/12) = (2k + %)/ (k +1) , (2k + 3/2)/ (k + 1)
Now, equating the abscissa we get

Y%= (2k + 2)/ (k +1)

3(k+1)=4(2k + 1/2)

3k+3=8k+2

5k =1

k=1/5

Therefore, the ratio in which the point P(3/4, 5/12) divides is 1: 5
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14. Find the ratio in which the line joining (-2, -3) and (5, 6) is divided by (i) x-axis (ii)
y-axis. Also, find the coordinates of the point of division in each case.

Solution:
Let A(-2, -3) and B(5, 6) be the given points.
(i) Suppose x-axis divides AB in the ratio k: 1 at the point P

Then, the coordinates of the point of division are

Bk -2 ak-3
B+l k+1

As, P lies in the x-axis, the y — coordinate is zero.

So,
6k—-3/k+1=0
6k—-3=0
k=%

Thus, the required ratio is 1: 2

Using k in the coordinates of P

We get, P (1/3, 0)

(i) Suppose y-axis divides AB in the ratio k: 1 at point Q
The, the coordinates of the point od division is given by

Bk -2 ak-3
B+l k+1

As, Q lies on the y-axis, the x — ordinate is zero.
So,

5k-2/k+1=0
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5k—-2=0

k=2/5

Thus, the required ratio is 2: 5
Using k in the coordinates of Q
We get, Q (0, -3/7)

15. Prove that the points (4, 5), (7, 6), (6, 3), (3, 2) are the vertices of a parallelogram. Is it a
rectangle?

Solution:

A(4,5) B(7,6)

D(3,2) C(6,3)

LetA (4, 5), B(7, 6), C(6, 3) and D(3, 2) be the given points.
And, P be the point of intersection of AC and BD.
Coordinates of the mid-point of AC are (4+6/2 , 5+3/2) = (5, 4)

Coordinates of the mid-point of BD are (7+3/2 , 6+2/2) = (5, 4)
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Thus, it's clearly seen that the mid-point of AC and BD are same.

So, ABCD is a parallelogram.

Now,

AC =[(6 —4)? + (3—5)] =[(2)? + (-2)]] = \[4 + 4] = /8 units

And,

BD =[(7 - 3)2 + (6 — 2)?] = V[(4)? + (4)] = V[16 + 16] = V32 units

Since, AC # BD

Therefore, ABCD is not a rectangle.

16. Prove that (4, 3), (6, 4), (5, 6) and (3, 5) are the angular points of a square.

Solution:

A(4,3) B(6,4)

D(3,5) C(5,6)

LetA4,3), B(6,4), C(5,6) and D(3,5) be the given points.
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The distance formula is

d=+/(x1 —22)% +
AB = /(4 - 6)2 +

(1 = y2)?
( (3-4)2 =15
BC =+/(6-52+(4-62=+5
CD =/(5-3)%+
AD = /(4 —-3)2 + (

652 =15

+(3-52=5

It's seen that the length of all the sides are same.

Now, the length of diagonals are

AC = /(4 =52+ (3-6)2 =10
BD = /(6 =32+ (4-5)2 =10

Also, the length of both the diagonals are same.
Therefore, we can conclude that the given points are the angular points of a square.

17. Prove that the points (-4, -1), (-2, -4), (4, 0) and (2, 3) are the vertices of a rectangle.

Solution:

te -geometry/
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A(-4,-1) B(-2,-4)

D(2,3) C(4,0)

Let A(-4, -1), B(-2, -4), C(4, 0) and D(2, 3) be the given points.

Now,

Coordinates of the mid-point of AC are (-4 + 4/ 2, -1 + 0/2) = (0, -1/2)
Coordinates of the mid-point of BD are (-2 + 2/2, -4 + 3/2) = (0, -1/2)
Thus, it's seen that AC and BD have the same point.

And, we have diagonals

AC = 4+ 4P +(0+1)" - JBE
BD = J[-2-2]2+[-4-3]2 = J58

The length of diagonals are also same.

Therefore, the given points are the vertices of a rectangle.
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18. Find the length of the medians of a triangle whose vertices are A(-1, 3), B(1, -1) and
C(5, 1).

Solution:

A(-1,3)

F(2,2) E(0,1)

C(5,1) D(3,0) B(1,-1)

Let AD, BF and CE be the medians of AABC
Coordinatesof Dare (5+1/2,1-1/2)=(3,0)
Coordinates of Eare (-1 +1/2,3-1/2)=(0, 1)
Coordinates of Fare (5—-1/2,1+3/2)=(2, 2)
Now,

Finding the length of the respectively medians:
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Length of 40 = J{—l -3 +{3-0)% = 5 units

Length of 8F = J[z - 1) + {2 + 1) = /10 units

Length of CF = .J[S— |:|]2 +[1- 1]2 = 5 units

19. Find the ratio in which the line segment joining the points A (3, -3) and B (-2, 7) is
divided by x- axis. Also, find the coordinates of the point of division.

Solution:

Let the point on the x-axis be (x, 0). [y — coordinate is zero]

And, let this point divides the line segment AB in the ratio of k : 1.
Now using the section formula for the y-coordinate, we have
0=(T7Tk-3)(k+1)

7Tk-3=0

k=3/7

Therefore, the line segment AB is divided by x-axis in the ratio 3: 7

20. Find the ratio in which the point P(x, 2) divides the line segment joining the points A
(12, 5) and B (4, -3). Also, find the value of x.

Solution:

Let P divide the line joining A and B and let it divide the segment in the ratio k: 1
Now, using the section formula for the y — coordinate we have
2=(-3k+5)/(k+1)

2(k+1)=-3k+5

2k+2=-3k+5
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k=3/5

Thus, P divides the line segment AB in the ratio of 3: 5
Using value of k, we get the x — coordinate as
x=12+60/8=72/8=9

Therefore, the coordinates of point P is (9, 2)

21. Find the ratio in which the point P(-1, y) lying on the line segment joining A(-3, 10) and
B(6, -8) divides it. Also find the value of y.

Solution:
Let P divide A(-3, 10) and B(6, -8) in the ratio of k: 1
Given coordinates of P as (-1, y)

Now, using the section formula for x — coordinate we have

1=6k—-3/k+1
(k+1)=6k-3
7k =2
k=2/7

Thus, the point P divides AB in the ratio of 2: 7
Using value of k, to find the y-coordinate we have
y=(-8k+10)/ (k + 1)

y = (-8(2/7) + 10)/ (2/7 + 1)
y=-16+70/2 +7 = 54/9

y=6

Therefore, the y-coordinate of P is 6
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22. Find the coordinates of a point A, where AB is the diameter of circle whose center is
(2, -3) and B is (1, 4).

Solution:

Let the coordinates of point A be (x, y)

If AB is the diameter, then the center in the mid-point of the diameter
So,

(2,-3)=(x+1/2,y+4/2)

2=x+1/2and-3=y+4/2

4=x+1and-6=y+4

x=3andy=-10

Therefore, the coordinates of A are (3, -10)

23. If the points (-2, 1), (1, 0), (x, 3) and (1, y) form a parallelogram, find the values of x
andy.

Solution:
LetA(-2, 1), B(1, 0), C(x, 3) and D(1, y) be the given points of the parallelogram.
We know that the diagonals of a parallelogram bisect each other.

So, the coordinates of mid-point of AC = Coordinates of mid-point of BD
{x-z 3-1}_{“1 y+EI]
2 'z ) L2 2

22 1) 4]
2 2
N =2 1

= and £=1
2 2
N=2=2 =k =2
x =4 ===
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Therefore, the value of x is 4 and the value of y is 2.

24. The points A(2, 0), B(9, 1), C(11, 6) and D(4, 4) are the vertices of a quadrilateral ABCD.
Determine whether ABCD is a rhombus or not.

Solution:

Given points are A(2, 0), B(9, 1), C(11, 6) and D(4, 4).
Coordinates of mid-point of AC are (11+2/ 2, 6+0/ 2) = (13/2, 3)
Coordinates of mid-point of BD are (9+4/ 2, 1+4/ 2) = (13/2, 5/2)

As the coordinates of the mid-point of AC # coordinates of mid-point of BD, ABCD is not even a
parallelogram.

Therefore, ABCD cannot be a rhombus too.

25. In what ratio does the point (-4,6) divide the line segment joining the points A(-6,10)
and B(3,-8)?

Solution:
Let the point (-4, 6) divide the line segment AB in the ratio k: 1.

So, using the section formula, we have

k-6 —Bk+ 10
'1‘4”53“[;”1’ kel ]
k-6
E+1
—dk—4 =73k -6
Th=2
=20

The same can be checked for the y-coordinate also.

Therefore, the ratio in which the point (-4, 6) divides the line segment AB is 2: 7
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26. Find the ratio in which the y-axis divides the line segment joining the points (5, -6)
and (-1, -4). Also find the coordinates of the point of division.

Solution:
Let P(5, -6) and Q(-1, -4) be the given points.
Let the y-axis divide the line segment PQ in the ratio k: 1

Then, by using section formula for the x-coordinate (as it's zero) we have

-k +5
— =0
k41
-k +5=10
& =E

Thus, the ratio in which the y-axis divides the given 2 points is 5: 1
Now, for finding the coordinates of the point of division

Putting k = 5, we get
[-5+5 —4)-(5—6} (g -2
5+1’ S5+1 RN

Hence, the coordinates of the point of division are (0, -13/3)

27. Show that A(-3, 2), B(-5, 5), C(2, -3) and D(4, 4) are the vertices of a rhombus.

Solution:

@‘II IV dl GG


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

@II IV Wwdl TGl

A(-3,2) B(-5,-5)

D(4,4) C(2,-3)

Given points are A(-3, 2), B(-5, 5), C(2, -3) and D(4, 4)

Now,

Coordinates of the mid-point of AC are (-3+2/ 2, 2-3/ 2) = (-1/2, -1/2)

And,

Coordinates of mid-point of BD are (-5+4/ 2, -5+4/ 2) = (-1/2, -1/2)

Thus, the mid-point for both the diagonals are the same. So, ABCD is a parallelogram.

Next, the sides
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AB::ﬁ-5+3f+{-5-2f

AE = J4+ 49
AB = 53

8C = J{-5-2)7 + (-5 +3)’
BC = a0+ 4

BC =453
A8 =80C
It's seen that ABCD is a parallelogram with adjacent sides equal.

Therefore, ABCD is a rhombus.

28. Find the lengths of the medians of a AABC having vertices at A(0, -1), B(2, 1) and C(0,
3).

Solution:

A(0,-1)

F(1,0) E(0,1)
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Let AD, BE and CF be the medians of AABC
Then,

Coordinates of D are (2+0/ 2, 1+3/2) = (1, 2)
Coordinates of E are (0/2, 3-1/2) = (0, 1)
Coordinates of F are (2+0/ 2, 1-1/ 2) = (1, 0)

Now, the length of the medians

Length of median 42 = J[l— III]2 +{2+ 1:]2 = 10 units

Length of median &€ = ’U{[E 2 III]2 +{1- 1]2 = 2 units

Length of median CF = Vlr[l— III:]2 +{0- 3]2 = J10 units

29. Find the lengths of the median of a AABC having vertices at A(5, 1), B(1, 5) and C(-3,
-1).

Solution:
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A(5,1)

B(1,5) D(-1,2) C(-3,-1)

Given vertices of AABC as A(5, 1), B(1, 5) and C(-3, -1).
Let AD, BE and CF be the medians

Coordinates of D are (1-3/ 2, 5-1/ 2) = (-1, 2)
Coordinates of E are (5-3/ 2, 1-1/2) = (1, 0)

Coordinates of F are (5+1/ 2, 1+5/ 2) = (3, 3)

Now, the length of the medians

Length of median 42 = J[5+ 1]2 +{1- 2]2 =37 units

Length of median 85 = .J[l = 1]2 +f5- III:]2 = Eunits

Length of median CF = \{[3 +3]2 +{3+ 1:]2 = 2.f13 =452 units
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30. Find the coordinates of the point which divide the line segment joining the points (-4,
0) and (0, 6) in four equal parts.

Solution:

°
R B(0,6)

jo] ]

° °
A(-4,0) P

Let A(-4, 0) and B(0, 6) be the given points
And, let P, Q and R be the points which divide AB is four equal points.
Now, we know that AP: PB =1:3

Using section formula the coordinates of P are

[1::(D+3[—4} 1:-ch+3><|:|] =[_ 3]

143 Y143

And, it's seen that Q is the mid-point of AB

So, the coordinates of Q are

{-4+|:| J D;EJ - {-2,3)

2

Finally, the ratio of AR: BR is 3: 1

Then by using section formula the coordinates of R are

3+1 o3+l

[3:<D+1:<[—4] 3><E|+1:=<EI] ) [_LEJ

Exercise 14.4 Page No: 14.37
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1. Find the centroid of the triangle whose vertices are:
(i) (1, 4)’ ( '1! '1) and (3! '2) (Ii) ('2’ 3)! (2! '1) and (4! 0)
Solution:

We know that the coordinates of the centroid of a triangle whose vertices are

(X1, Y1), (X2, ¥2), (X3, y3) a@re

(Xl +azt+x3 v+ *J’z)
3 ' 3

(i) So, the coordinates of the centroid of a triangle whose vertices are

(1,4), (-1, -1) and (3, -2) are

(1—1+3 4—1—2)
3 7 3
(1, 1/3)
Thus, centroid of the triangle is (1, 1/3)
(i) So, the coordinates of the centroid of a triangle whose vertices are

(-2, 3), (2, -1) and (4, 0) are

(2—2+4 3—1+U]
3 ' 3
(4/3, 2/3)
Thus, centroid of the triangle is (4/3, 2/3)

2. Two vertices of a triangle are (1, 2), (3, 5) and its centroid is at the origin. Find the
coordinates of the third vertex.

Solution:

Let the coordinates of the third vertex be (x, y)
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Then, we know that the coordinates of centroid of the triangle are

(x+1+3y+2+5)
3 ' 3

Given that the centroid for the triangle is at the origin (0, 0)

x+1+3 y+2+5
-.T=Dand — =10

=>x+4=0=>y+7=0
> x=-4=>y=-7
Therefore, the coordinates of the third vertex is (-4, -7)

3. Find the third vertex of a triangle, if two of its vertices are at (-3, 1) and (0, -2) and the
centroid is at the origin.

Solution:
Let the coordinates of the third vertex be (x, y)

Then, we know that the coordinates of centroid of the triangle are

(x -340 v+ 1-2)
3 ’ 3

Given that the centroid for the triangle is at the origin (0, 0)

-3 + y+1-2
X223 70 —gand ———=0
3 3

=>x-3=0=>y-1=0
=>x=3=>y=1

Therefore, the coordinates of the third vertex is (3, 1)
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4. A(3, 2) and B(-2, 1) are two vertices of a triangle ABC whose centroid G has the
coordinates (5/3, -1/3). Find the coordinates of the third vertex C of the triangle.

Solution:
Let the coordinates of the third vertex C be (x, y)
Given, A(3, 2) and B(-2, 1) are two vertices of a triangle ABC

Then, we know that the coordinates of centroid of the triangle are

(x+3-2 y+2+1)
3 ’ 3

Given that the centroid for the triangle is (5/3, -1/3).

. rx+3-2 v+ 241

= 5/3 and =-1/3
3

=>x+1=5=>y+3=-1
> x=4=>y=+4

Therefore, the coordinates of the third vertex C is (4, -4)

5. If (-2, 3), (4, -3) and (4, 5) are the mid-points of the sides of a triangle, find the

coordinates of its centroid.

Solution:
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A(Xx,,y,)

s
B(x,,y,) D(-2,3) B(x,y,)

Let A (x4, Y1), B (X2, ¥2) and C (X3, y3) be the vertices of triangle ABC.
Let D (-2, 3), E (4, -3) and F (4, 5) be the mid-points of sides BC, CA and AB respectively.

As D is the mid-point of BC

Ko+ Xa -_2 an

q Yzt¥s_ 4
2

Hot+ig=-4 and yo+y,=6

Similarly E and F are the mid-points of AC and AB

Xyt Xg
2
X¥i+xg=8 and vy +yz=-6

=4 and h;—h=—3
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And,

Mt ¥e 4 oapg HotYe .
2

Xi+x;=8 and y; +y,=10

From (1), (2) and (3), we have

Ko+ Xa+d +Xa+k;+x,=-44+8+8 and

¥at+t¥a+¥i+t¥aty¥i+ty¥a=0-0+10

2y +xy+xg) =12 and 2{y; +y,+yg) = 10

Hy+ Mo +xg =10 and yi+¥a+k¥z=5

Form (1) and (4), we get

¥;-4=6 and vy, +6==5
Xy =10 =y =-1

Thus, the coordinates of A are (10, -1)
From (2) and (4), we get

X¥o+8=6 and y,-6=5

Moo= -2 =V¥y,=11
Thus, the coordinates of B are (-2, 11)
From (3) and (4), we get

X¥e+8=6 and y;+10=5

Hg = -2 = y¥gz=-5

Thus, the coordinates of C are (-2, -5)
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Hence, the vertices of triangle ABC are A (10, -1), B (-2, 11) and C (-2, -5).

Therefore, the coordinates of the centroid of triangle ABC are

10-2-2 -1+11-5 =[2 E]
= 3 '3

Exercise 14.5 Page No: 14.53

1. Find the area of a triangles whose vertices are
(i) (6, 3), (-3, 5) and (4, — 2)

(i) [(at,% aty),( at,?, 2at,)( at;?, 2at;)]

(iii) (@, ¢ + a), (a, ¢) and (-a, ¢ — a)

Solution:

(i) Let A(6, 3), B(-3, 5) and C(4,-2) be the given points
We know that, area of a triangle is given by:
172[X4(Y2= Ya) *+ Xa(Ys— Y1) + Xa(y1 + Y5)]

Here,

X1=6,Y1=3, % =-3,¥,=5, X354, y3=-2

So,

Area of AABC = 1/2 [6(5+2)+(-3)(- 2 -3)+ 4(3 — 5)]
=1/2[6 x 7-3 x (= 5) + 4(—2)]

=1/2[42 +15 - §]

= 49/2 sq. units

(ii) Let A = (x4, y4) = (ati?, 2aty), B = (xa,y2) = (at?, 2at,), C= (xs, y3) = (ats®, 2at,) be the given
points.
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Then,

The area of AABC is given by

1
= —[at?(2at, — 2at,) + at3(2at, — 2at,) + at3(2at, — 2at
2 1 2 3 2 3 1 e 1 2

1
=3 [at?tit, — 2a%tit, + 2a%t5t; — 2a%tit, — 2a%tit,]

= % x 2[%t5(t, —t3) +a%t3(t; — ty) +a%t5(t; —ty) +a +t3(t, — )]
= a[ti(t, —ta) +t3(t; — ) + 3 (t; — t5)]
(i) Let A= (x4,y1) = (a, c + a), B=(Xy, ¥2) = (a, ¢) and C = (X3, ¥3) = (- @, ¢ — a) be the given
points
Then,
The area of AABC is given by
=1/2[a(-{c—-a})+a(c—a—-(c+a))+(—a)c+a-a)
=1/2[a(lc—-c+a)+a(c—a—-c—a)—a(c+a-—c)
=1/2[ax a+ ax(—2a)—a x a]
= 1/2[a?- 2a%— a?%
= 1/2x(-2a)
= — 32
2. Find the area of the quadrilaterals, the coordinates of whose vertices are
(i) (-3, 2), (5, 4), (7, -6) and (-5, — 4)
(i) (1, 2), (6, 2), (5, 3) and (3, 4)

(iii) (-4, -2), (-3, -5), (3, -2), (2, 3)

el 11IUd\.adl CCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-10-maths-chapter-14-co-ordinate-geometry/

@‘II IV\dl ©CIH

Solution:

(i)

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

D(-5,-4) C(7,-6)

Let A(-3, 2), B(5, 4), C(7,- 6) and D ( -5, — 4) be the given points.
Area of AABC is given by

=1/2[-3(4 +6) +5(-6 —2) + 7(2 - 4)]

= 1/2[-3%1 + 5%(-8) + 7(-2)]

= 1/2[- 30 — 40 -14]

=-42

As the area cannot be negative,

The area of AADC = 42 square units

Now, area of AADC is given by
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=1/2[-3(—6+4)+7(-4-2)+ (- 5)(2 + 6)]
=1/2[-3(-2)+7(-6)—5 x 8]

=1/2[6 — 42 — 40]

=1/2%x-76

=-38

But, as the area cannot be negative,

The area of AADC = 38 square units

Thus, the area of quadrilateral ABCD = Ar. of ABC+ Ar. of ADC
= (42 + 38)

= 80 sq. units

(ii)

A(1,2) B(6,2)
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LetA(1,2),B (6, 2), C (5, 3) and (3, 4) be the given points
Firstly, area of AABC is given by

=1/2[1(2-3) +6(3 - 2) + 5(2 - 2)]

=1/2[-1+6 % (1) +0]

=1/2[-1 + 6]

=5/2

Now, area of AADC is given by

=1/2[1(3—-4) + 5(4 — 2) + 3(2 - 3)]

=1/2[-1 x5 x 2+ 3(-1)]

=1/2[-1 +10 - 3]

= 1/2[6]

=3

Thus, Area of quadrilateral ABCD = Area of ABC + Area of ADC

5
= (E + 3) Sq. units

11 ,
== S units

(iif)
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A(_'q'f_z) B(_31_5)

D(2,3) C(3,-2)

LetA (-4, 2), B(—3,-5), C (3,- 2) and D(2, 3) be the given points
Firstly, area of AABC is given by

=1/2|(-4)(-5+2)-3(-2+ 2) + 3(-2 + 5)|

=1/2|(-4)(-3) - 3(0) + 3(3)|

=21/2

Now, the area of AACD is given by
=1/12|(-4)3+2)+2(-2+2)+3(-2-3)

= 1/2]- 4(5) + 2(0) + 3(- 5)|= (- 35)/2

But, as the area can’t negative,

The area of AADC = 35/2

Thus, the area of quadrilateral (ABCD) = ar(AABC) + ar(AADC)

=21/2 + 35/2
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= 56/2
= 28 sq. units

3. The four vertices of a quadrilateral are (1, 2), (-5, 6), (7, -4) and (k, -2) taken in order. If
the area of the quadrilateral is zero, find the value of k.

Solution:

A(1,2) B(-5,6)

D(k,-2) C(7,-4)

Let A(1, 2), B(-5, 6), C(7, -4) and D(k, -2) be the given points
Firstly, area of AABC is given by

=1/2|(1)(6 + 4) — 5(-4 + 2) + 7(2 — 6)|

=1/2|10 + 30 — 28|

=% x12
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=12|(1)(-4+2)+7(-2-2) + k(2 + 4)|
=1/2]- 2 + 7x(-4) + k(6)|

= (- 30 + 6k)/2

=-15+ 3k

=3k-15

Thus, the area of quadrilateral (ABCD) = ar(AABC) + ar(AADC)
=6+3k-15

=3k-9

But, given area of quadrilateral is O.
So,3k-9=0

k=9/3=3

4. The vertices of AABC are (-2, 1), (5, 4) and (2, -3) respectively. Find the area of the
triangle and the length of the altitude through A.

Solution:
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A(-2,1)

®
C(2,-3) D B(5,4)

Let A(-2, 1), B(5, 4) and C(2, -3) be the vertices of AABC.
And let AD be the altitude through A.

Area of AABC is given by

=1/2|(-2)(4 + 3) = 5(-3—1) + 2(1 — 4)|

=1/2]-14 — 20 - 6|

=% x-40

=-20

But as the area cannot be negative,

The area of AABC = 20 sq. units

Now,
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BC = ﬂ‘[|[5— 2)° + (4 +3)°

gc =.jf3)° +(7)*

BC =8

We know that, area of triangle

= Y2 x Base x Altitude

20 = % x V58 x AD

AD = 40/ \58

Therefore, the altitude AD = 40/ \58

5. Show that the following sets of points are collinear.
(a) (2, 5), (4, 6) and (8, 8) (ii) (1, -1), (2, 1) and (4, 5)
Solution:

Condition: For the 3 points to be collinear the area of the triangle formed with the 3 points has to
be zero.

(a) Let A(2, 5), B(4, 6) and C(8, 8) be the given points

Then, the area of AABC is given by

[2f6 -8)+4{a-5)+8({5-6]]

[2x{-2)+4x3+8x(-1]]

[-4+12-8]

FY
o

== S I O I S I LR

Since, the area (AABC) = 0 the given points (2, 5), (4, 6) and (8, 8) are collinear.

(b) Let A(1, -1), B(2, 1) and C(4, 5) be the given points
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Then, the area of AABC is given by

[1{t-5)+2(5+1)+4({-1-1}]

[-4+12-8]

kS
o

O M= M= M-

Since, the area (AABC) = 0 the given points (1, -1), (2, 1) and (4, 5) are collinear.

6. Find the area of a quadrilateral ABCD, the coordinates of whose vertices are A (-3, 2), B
(5, 4), C (7, 6) and D (-5, -4).

Solution:

D(-5,-4)

C(7,-6)

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

Let’s join AC. So, we have 2 triangles formed.

Now, the ar (ABCD) = Ar (AABC) + Ar (AACD)
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Area of AABC is given by,

%kB@h&ﬂ+5&6—2}ﬁH2—4ﬂ
i
- 5}30-40- 14

= %x84

= 42 5q. units
Next, the area of AACD is given by,

%k3&6+4j+?b4—2}4ﬂ2+6ﬂ
- le-42-4g
>

_1 76
>

= 38s=g units

Thus, the area (ABCD) = 42 + 38 = 80 sq. units

7. In AABC, the coordinates of vertex A are (0, -1) and D(1, 0) and E(0, 1) respectively the
mid-points of the sides AB and AC. If F is the mid-point of side BC, find the area of ADEF.

Solution:

Let B(a, b) and C(p, q) be the other two vertices of the AABC
Now, we know that D is the mid-point of AB

So, coordinates of D = (0+a/ 2, -1+b/ 2)

(1,0) = (al2, b-1/2)

1=a/2and 0 = (b-1)/ 2

a=2andb=1

Hence, the coordinates of B = (2, 1)
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And, now

E is the mid-point of AC.

So, coordinates of E = (0+p/ 2, -1+q/ 2)

(0, 1)=(p/2,(q-1)/2)
p/2=0and1=(q-1)/2

p=0and2=q-1

p=0andqg=3

Hence, the coordinates of C = (0, 3)
Again, F is the mid-point of BC
Coordinates of F = (2+0/ 2, 143/ 2) = (1, 2)

Thus, the area of ADEF is given by

=%pu—2ymxz—m+1m—1ﬂ

-ltiv0-1
2
_1 ¥ 2
2
=1 =g unit
8. Find the area of the triangle PQR with Q (3, 2) and the mid-points of the sides through
Q being (2, -1) and (1, 2).
Solution:

Let the coordinates of P and R be (x4, y;) and (x,, y,) respectively.

And, let the points E and F be the mid-points of PQ and QR respectively.
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X1+3=2,y,+2=4andx,+3=4,y,+2=-2
x1=-1,y;,=2andx,=1,y,=-4
Hence, the coordinates of P and R are (-1, 2) and (1, 0) respectively.

Therefore, the area of APQR is given by

- 13x 24 (-DxCak 1x2)- (-1x 24 1x 24 31 (-0))
=%|‘:6+4+2)—(—2+2 -12)

=%x|24|

_E:¢24.
_2 :

= 12 sqg. units

9. If P(-5, -3), Q(-4, -6), R(2, -3) and S(1, 2) are the vertices of a quadrilateral PQRS, find its
area.

Solution:
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5(1,2)

R(2,-3)

P('S,'3) Q('4r'6)

First, let’s join P and R.
Then,
Area of APSR is given by
. %I—SEE+3)+1(—3+3)+2(—3—2)|
= %I—s ®54+1%x0+2x(=5)
1
==|-25+0-10|
2

= 1)-35
2

=35
2

And, now

Area of APQR is given by
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=%¢—ﬂ—6+&)—ﬂ—3+3}+ﬂ—3+5ﬂ
=%|—5><(—3)—4xr::+2x3|

=%H5+G+ﬂ

_21
2

Thus,

Area of quad. PQRS = Area of APSR + Area of APQR
=35/2 + 21/2

= 56/2

= 28 sq. units

10. If A (-3, 5), B(-2, -7), C(1, -8) and D(6, 3) are the vertices of a quadrilateral ABCD, find
its area.

Solution:
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D(6,3)

C(1,-8)

A('3,5) B('zr'7)

Let’s join Aand C.
So, we get AABC and AADC
Hence,

The Area of quad. ABCD = Area of AABC + Area of AADC
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- % [F3(-7 - (-8)) + (-2)(-8 -5) + 1(5- (-7))|+ %|—3{3 +8)+6(-8-5)+1(5-3)|
= % [-3(1) + (-2)(-13) - 1(12)|+ % [F3(11) + 6(-13) = 1(2)|
-1l3.26-1201p33-78- 2

2 2

- 15/~ 109
2 2

=1x35—%x1[]9

2
35+109

- =
144

2

=72 5g units

Therefore, the area of the quadrilateral ABCD is 72 sq. units

11. For what value of a the points (a, 1), (1, -1) and (11, 4) are collinear?
Solution:

LetA(a, 1),B (1,-1)and C (11, 4) be the given points

Then the area of AABC is given by,

{af1-4)+1({4-1)+11(1+1}}

[N O I O

{-Ba+3+22)

{—Sa+ 25}

We know that for the points to be collinear the area of AABC has to be zero.
Yo(-5a +25) =0

5a=25
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12. Prove that the points (a, b), (a,, b,) and (a-a,, b-b,) are collinear if ab, = a;b
Solution:
LetA(a, b), B (a4, by) and C (a-a;, b-b,) be the given points.

So, the area of AABC is given by,

PRIl M= R = P

{a[by - (o-bi)]+a (b~ by - b) + (a- ) (b - )}

{a[bl -k +."_,‘|1] +3 [—bI] +ab - ab, - ab +albl}

{aby - ab +ab; - aby + 3b - ab - ab + a5}

{ab - ayb]

So, only if ab, = a;b the area becomes zero
AABC=%(0)=0
Therefore, the given points are collinear if ab; = a;b

13. If the vertices of a triangle are (1,-3), (4,p) and (-9, 7) and its area is 15 sq. units, find
the value (s) of p.

Solution:
Let A(1,-3), B(4,p) and C(-9, 7) be the vertices of AABC

Area of AABC = 15 sq. units
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15=é|l[p—?]+4{?+3]—9{—3—ﬂ']|
15=é|p—?+4D+2?+9p|

lS=é|10p+6D|

30=10p+600r 30=-10p —-60
10p=—-300r 10p=-50
p=-3orp=-9

When modulus is removed, two cases arise:
15=é|l(p—?)+4(?+3]—9(—3—p]|
15=%|p—?+4D+2?+9p|

15=é|1o;3+5o|

30=10p+600r30=—-10p —-60
10p=—-300r 10p=-590
p=-3orp=-9

14. If (x, y) be on the line joining the two points (1, -3) and (-4, 2). Prove that x+y +2 =0
Solution:

LetA(x,y), B (1, -3) and C (-4, 2) be the given points.

Area of AABC is given by,

As, the three points lie on the same line (that means they are collinear).

Then, the area of AABC =0

V2 (-5x—=5y—-10)=0

-5x—-5y-10=0
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Sx+y+2)=0
Xx+y+2=0
e Hence proved
15. Find the value of k if points (k, 3), (6, -2) and (-3, 4) are collinear.
Solution:
Let A (k, 3), B (6, -2) and C (-3, 4) be the given points.

Then, the area of AABC is given by,
= %{k [-2-4)+6{4-3)+(-3){3+2)}
1
= E{—E.k; +6- 15}

= %{-ak -9}

As, the points are collinear.

Area of AABC has to be zero.

2 x (-6k—-9)=0

-6k—9=0

k =-9/6

Jok=-3/2

16. Find the value of k, if points A(7, -2), B(5, 1) and C(3, 2k) are collinear.
Solution:

Given,

Points A(7, -2), B(5, 1) and C(3, 2k)

Then, the area of AABC is given by,

elllu\udl =) —] |
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1
= {7fi-2kY+5f2k +2)+3[-2-1
S{7(1-24) +5(2k +2) +3(-2- 1)}
=l{?-14k+1uk+1n-9}
2
1
=—{-4k+8
{4k +)

As, the points are collinear.
Area of AABC has to be zero.
Y% (-4k +8) =0

-4k +8=0

-4k = -8

k=2

_x_
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Chapterwise RD Sharma
Solutions for Class 10 Maths :

e Chapter 1—Real Numbers
e Chapter 2—Polynomials

e Chapter 3—Pair of Linear Equations In Two Variables

e Chapter 4—Triangles
e Chapter 5—Trigonometric Ratios

e Chapter 6—Trigonometric Identities

e Chapter 7—Statistics

e Chapter 8—Quadratic Equations

e Chapter 9g—Arithmetic Progressions

e Chapter 10—Circles

e Chapter 11—Constructions

e Chapter 12—Some Applications of Trigonometry
e Chapter 13—Probability

e Chapter 14—Co-ordinate Geometry

e Chapter 15—Areas Related To Circles

e Chapter 16—Surface Areas And Volumes
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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