OPEN STUDENT FOUNDATION

CHAPTER : 7 STD 10 : MATHS Date : 22/02/24
IMPORTANT QUESTION DAY 6
) Write the answer of the following questions. [Each carries 3 Marks] [36]

1 Check whether (5, — 2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.

2. Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :
(_1) _2); (1) 0)) (_1) 2); (_3) 0)
3. Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :

-3, 5), 3, 1), (0, 3), (-1, -4)

4. Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :
4,5), (7,6), 4, 3), (1, 2)

S. Find the point on the X-axis which is equidistant from (2, -5) and (-2, 9).

6. If Q(0, 1) is equidistant from P(5, —-3) and R(x, 6), find the values of x. Also find the distances QR and PR.

7. Find the coordinates of the points which divide the line segment joining A(-2, 2) and B(2, 8) into
four equal parts.

3
8. If A and B are (- 2, — 2) and (2, — 4), respectively, find the coordinates of P such that AP = 7 AB

and P lies on the line segment AB.

9. Find the ratio in which the line segment joining A(1, -5) and B(-4, 5) is divided by the X-axis. Also
find the coordinates of the point of division.

10.  Find the ratio in which the line segment joining the points (-3, 10) and (6, -8) is divided by (-1, 6).
11. Find the area of a rhombus if its vertices are (3, 0), (4, 5), (-1, 4) and (-2, — 1) taken in order. [Hint

: Area of a rhombus = % (product of its diagonals)]

12.  Find the coordinates of the points of trisection of the line segment joining (4, -1) and (-2, -3).
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OPEN STUDENT FOUNDATION

CHAPTER: 7 STD 10 : MATHS Date : 22/02/24
IMPORTANT QUESTION DAY 6
) Write the answer of the following questions. [Each carries 3 Marks] [36]

1 Check whether (5, — 2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.
> Let A(5, -2), B(6, 4) and C(7, -2)

A(5, -2) = Alxy, ¥y)

B(6, 4) = B(x,, y,)

AB = \f[(xll—(xz)]z +[0n) - )

=5 - ®F + [c2) - @]

= 12 + (-6)°
= fT+36
= 37

> BC =6 - @ +[@ - 2

= J6-72 + (4 + 22

= 1 + 36

- 37
In AC, A(5, -2) = A(x,, )

C(7, -2) = C(xy, )

AC = ) - W) + () - o)

= J[® - @F +[2 - 2

= (-2 + (0)?
=4
=2
> AB = /37, BC =37 and AC = 2
AB =BC = AC

The given points are the vertices of an isosceles triangle.

2. Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :
(71r 72)1 (lr O)J (71) 2)» (73) 0)
> A(-1, -2), B(1, 0), C(-1, 2) and D(-3, 0) are given points.

Each side,
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AB = \J(x; - %2 + (3 - )2

= jen - P +[2 - of
= Ji-2? + (27
- U

S AB = 2.2

BC = ‘/[1— D + (0 - 2)°

= J(+1 +1)? + (202

V22 + (-2)?
= J4 +4
= J8

~ BC = 2,2

8

JeD - P + [2-0F

= D + 32+ (@2

= J2? + (2%
- Ji+1
= V8

- CD= 22

S

e - B +[2 - 0f

= J2? + (-2
= 8
o AD = 2.2
Thus, AB = BC = CD = AD (All sides are equal)

Diagonals :

AC = J[(—l) - Cf +[2- @F
Jo+16
V16

3
1}
=8
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BD = ) - (:3)° + [(0) - (0)]?

= (1 + 37 + (0)?

= 16
.~ BD =14
. Diagonal AC = BD
All sides are equal and also the diagonals are equal.

Hence, ABCD is a square.

Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :
(_3) 5)1 (3) 1)1 (0) S)r (_1) _4)
A(=3, 5), B(3, 1), C(0, 3) and D(-1, —4) are given points.

Each side,

AB = - () + [() - ra)?

= [ -@F +[5- O

J-6)2 + (4)?
36 +

616
= 52
- AB = 213
BC = (@) - OF + [ - @)
= {3 + (-2
=4J9+4
. BC = 13

= [0 - c0f +[[®) - 4]

= Jo+12 +3+42

= J? + (7

= J1 + 49

¥

= /5

s CD= 52

DA = [ - (3] + [-4) - G

T

= (2)? + (-9)?

1

=
1]
E
+
oe]
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Diagonals :

AC = \[3) - OF +[5 - @
= Je32 + 22
= .9+ 4

V13

BD = [[(3) - <D + [ - (4]

= J(4)? + (5)°

- AC

= /16 + 25
- BD = JI1
AC + BC = AB

V13 + V13 = 2413

Thus, the points A, B and C are collinear.

Out of the given four points, three of them are collinear. So they do not form a quadrilateral.

Name the type of quadrilateral formed, if any, by the following points, and give reasons for your answer :
4, 5), (7, 6), (4, 3), (1, 2)
A4, 5), B(7, 6), C(4, 3) and D(1, 2) are given points.

Each side,

AB = \/(xl - 1% + [y - y)f

= J[@w-@PF +[5 - @

= J4-77 +6-6)?

= (-3 + (-D?

AB
BC =

=

() - @] +[6) - 3

= (3% + (3)°

-~ BC

&

CD = |J[@ - WP+ [3) - @

= JB2 + (3 - 22
. CD= /10
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DA = ([ - @ + [@ - G
= Il - 4 + [-3°
= (32 + (-3)°
= 9 +9
T
. DA = 3\/5
Diagonals :

AC= |4 - 9% + (5 - 3P

=\/0+4

=2

BD = (7 - 12 + (6 - 2)2
e
= 52
= 1342
Here, AB = CD
. BC = DA (opposite sides of a quadrilateral are equal and diagonals AC # BD)

-~ ABCD is a parallelogram.
5. Find the point on the X-axis which is equidistant from (2, -5) and (-2, 9).
»  We know that the y-coordinate of any point on X-axis is zero.

Let P(x, 0) is a point on X-axis.

The point P is equidistant from A(2, -5) and B(-2, 9).

) 2 NowPA = PB

PA = \[x) - ) + [0) - )

Jw - @F + [0 -5

Jx2 —4x+4+25
= Jx? - 4x + 29 (i)

PB= [(x - 22]+ [0 - @

= Jix + 22 + (92

= Jx2 + 4x + 4 + 81

= Jx2 + 4x + 85 ... (i)

) But PA = PB so,
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Jx2 - 4x + 29 = \Jx? + 4x + 85

sox? - 4x +29 = x* + 4x + 85 (Taking square root on both sides)

X2 -4x+29-x*-4x-85=0

. —8x-56=0

. 8x = -56

Sox =7

Hence, the required point is P(x, 0) = P(-7, 0)
6. If Q(0, 1) is equidistant from P(5, —-3) and R(x, 6), find the values of x. Also find the distances QR and PR.
> Q, 1) P(5, -3)

Q(xls ) P(-xzn ¥o)

QP = \/[[xl) - ) + [0 - W

= @ - GP + [0 - 3]
_ @0
QP = m
QR = \[[(0) - x]? + [ - ®)F
= Jo? + (52
QR = x? + 25

> QP = QR

w Al = \Jx% + 25

" 41 = x*> + 25 (Taking square root on both sides)

X2 +25-41=0

x> =16

soX% = (24)?

s x=4and x = -4; . R(x, 6) = R(-4, 6) or R(4, 6)
Q(0, 1) R(#4, 6)

Q(x;, ¥)) Rixy, y,)

QR = () - ) + [0 - )

= J[(i 4 - O + 6 -1?

JE4? + (5)°

= J16 + 25

- QR = 11
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P(5, -3) R(z 4, 6)

P(x; y)) Rxy, ¥,

PR

J[®) - P + [-3 -©)

5 - @ +[-3 -6 or |[[5 - () +(-3 - 67

J6 - 92 + (92 or |5+ 472 + (3 -6)2

JO2 + 81 or (9 + (-9)2

ST 81 or 81+ 81
\/@or\/m
V82 or 162
or JBIx 2
or 9.2

Thus, PR = /g2 or 9,2

Find the coordinates of the points which divide the line segment joining A(-2, 2) and B(2, 8) into
four equal parts.

-~ PR

A P, P, P; B

There are three points which divide AB into four equal parts. Let these points are P}, P, and P,
ARk _my 1

P, divides AB from A’s in the ratio 7B 3 my 3
~m; =1and m, =3

A(xl .YI) = (_21 2)

B(x,, y,) = B(2, 8) and P, (x, ).

- x-coordinate of P, y-coordinate of P,
wox = Xy * mpx, y = my; + My
m; + ny m; + my
_12) + 3(-2) _18) +3(2)
~ 1+3 T 1+3
_ 4 = 1t
T4 !
e 7
X =- Sy =3
7 -
“Bx =1 2 ()

Now A-P,-B and AP, = P,B = 2k
So P, is a midpoint of AB.
—2k 2k

A P, B
2,2) 2,8)
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(—2+2 2+8)

s Py, p) 5 ' o

0, 5)
P2 (x, y) = (0, 5) ....(1i)
> Also P,-P,-B and P,P, = P,B = k

So P, is the midpoint of P,B.

P, @ P, B
(0,5) (2,8)

0+2 5+8
Pg(xyy): 2 2 2

13 .
Py (v, )= (b5 e (i)
Therefore, from equations (i), (ii) and (iii), the coordinate of the points which divide AB into four

7 13
equal parts are (0, 5), (—L 2) and [1, 2J

3
8. If A and B are (- 2, — 2) and (2, — 4), respectively, find the coordinates of P such that AP = = AB

and P lies on the line segment AB.

I ] i ] ] I 1 |
T T T T T T T

> At 3 P 4 B
(-2,-2) (2,-4)

> Here, A(-2, -2) and B(2, —4) are given

3
) 4 AP:?AB

. 7AP = 3AB
. 7AP = 3(AP + PB) (- A-P-B)
.. 7TAP = 3AP + 3PB

. 7TAP - 3AP = 3PB

. 4AP = 3PB
L
" PB4

> Let the coordinates of P is (x, )

L Y- Iy, + M)
- ml + m2 y - ml + m2
3(2) + 4(-2) (3)(-4) + (4)(=2)
= 3+4 = 3+4
_6-8 _ (£12) + (-8)
- 7 - 7
_ 2 .o, . =20
X =- - .y = =
2 =20
Thus, P(x, y) = (—; ) T]

9. Find the ratio in which the line segment joining A(1, -5) and B(—4, 5) is divided by the X-axis. Also

Welcome To Future - Quantum Paper




>

>

10.

find the coordinates of the point of division.

(-4,5) B 5T

The point A(1, -5) lies in the fourth quadrant and the point B(-4, 5) lies in the second quadrant.

Let X-axis divides AB in the ratio k : 1 at a point.

BP
e 7 F

B(x,, ¥,) = B(-4, 5) and
Alxy, y) = A, -5).
x-coordinate of P

My X9 +m2x1
my ‘|"m2
4k +1
k+1

Lxtk+1) =4k + 1

~ x(1 + 1) = -4(1) + 1 (Putting k = 1)
=4 +1

L 2x=-3

Do 3

X = 2

y-coordinate of P

my, + myy,

Y= m +m,
kx5+1x(-5)
y= k+1
5k -5
0="¢+1
5k-5=0
~5k=5
.'.k:g
k=1

-3
Therefore the required ratio is 1 : 1 and the division point is P(x, 0) = (_: 0)

2

Find the ratio in which the line segment joining the points (-3, 10) and (6, -8) is divided by (-1, 6).

Let A(-3, 0) and B(6, —8) are given points.

. I AP m
Let P(-1, 6) divides AB from A in the ratio —— = ot

Here, A (x; y;) = (=3, 10)

B (x,, y,) = (6, -8)

PB
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x coordinate of P y coordinate of P
LR My, + My
X = ml + mz y - ml + m2
my(6) + my(=3) my(—8) + m,(10)
-1 = m, + my 6 = m, + m,
Gml + {—sz) —Sml + 10m2
= omy+my 6 = om+my
6m1 - 3m2
-1 = my + my s 6(my + m,) = -8m; + 10m,
-1 (m; + m,) = 6m; - 3m, - 6(my + my) = -8m; + 10m,
=My - m, = 6m1 - 3m2 6m1 + 6m2 = —8m1 + 10m2
=My —my — 6m1 + Sm2 =0 Bml + 6m2 + Bml - 10m2 =0
—7m1 + 2m2 =0 14m1 - 4m2 =0
- 2m2 = 7m1 7m1 - Zm2 =0
m _2
- m, = 7m1 = 2m2
m_2
'.ml:m2:2:7 m2_7
LMy m, = 2:7

Therefore, the required ratio is 2 : 7.
11 Find the area of a rhombus if its vertices are (3, 0), (4, 5), (-1, 4) and (-2, — 1) taken in order. [Hint

: Area of a rhombus = % (product of its diagonals)]

Q (4,5)

P R(-1,4)
(3,0

S (-2,-1)

1
Area of the rhombus = > (Product of its diagonals)

1
= E[J[{xl] - (ch]]2 +[(n - yz)]z x A1) - (x)P + [) - [sz]ZJ

1 2
= 5\/[(3) = D] 10 - 4P % fy- (-2 + [5)-DP

\/[(3 + 12+ (—4)]2 x \/[(4 + 225+ 1)}2

L
2
1

= @+ @] o + o

= %\/16 + 16 x /36 + 36
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12.

:%x@xﬁ

:lilﬁxszsﬁxz

=

:—(4\/EX6‘\/5)
X 42 x 6+/2

X4 x6x2

D= D=

Il
)
=

Therefore, the area of the rhombus is 24 sq. units.

Find the coordinates of the points of trisection of the line segment joining (4,

k—K >i¢ 2K >l
P Q
Al f t 1B
(4n _1) (x! y) (x,) y’} (_21 _3)

A4, -1) and B(-2, -3) are given points.
Let the points P and Q divide AB into three equal parts.

P divides AB from A in the ratio A : 2.

AP k 1 m
—=; where k > 0

©PB 2k 2
m=1land n =2
A4, -1) = A (xg, ¥p)

B(-2, -3) = B (x5, y,)

. x-coordinate of P | .. y-coordinate of P
me + n.xl my2 + nyl
XY= m+n Y= m+n
1(-2) + 2(4) 1(-3) + 2(-1)
= 1+2 = 1+2
_2+8 _3-2 5
- -3 3

-5
P(x, y) = P(z' 3)
Now P-Q-B and PQ = QB = K so Q is the midpoint of PB.

Let the coordinates of Q is (x', ).

_ 5
Q is the midpoint of PB P(Z, —5) and B(-2, -3)

, = x+(2) y+(3)
. Q(x,y):( 2 ’ 2 J
5
2+(2 3+
= 2 2

-1) and (-2, -3).
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-5 -7
Therefore, the required trisection points are (2» 3) and (0. 3] .
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