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Exercise 4.1

Q1. Describe the location in the plane of the point P(x,y) for which

. x>0

The point lies in nght half plane

i. x>0and y>0

Fourth quadrant
. x=0

The y axis
iv. y=0

The x-axis

v. x<0and=20
The 2nd quadrant

vii Xx=y

The point lies in 1st and 3rd quadrant. With both coordinates equal.

viil.  |Ix|I=-]yl
A positive value cannot be equal to a negative value, so (0,0) is the

only point which statishcs | x| = - ly| lies 1st, 3rd with same sign.

www.topstudyworld.com



www.topstudyworld.com Mathematics

viii.  |x] >3 lies on x-axis, with opposite sign.
Point on the x-axis less than or equal to -3 and greater than or equal to
=3

iX. x>2andy=2

Point in the 1st quadrant. With ordinate 2 and abscissa greater than 2

Xx. xandy have opposite signs.
2nd and 4th quadront

Q2. Find in each of the following

I. The distance between the two given points
ii. Mid point of the line segment joining the two point

a. A(3,1), B(2, -4)

Solution

|AB| = J(3+2)? + (1 + 4)?

= V25 + 25 = V50

..—..‘;\fi

Mid-Point of AB = ("‘2"“ 2 "2"‘”)

(1 -3
- \2'2

b. A(-8,3), B(2,-1)

Solution
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|AB| = J(Z+8)7 + (-1-3)*
= VT00+ 16|
= V116
=V4x29 = 2v29

Mid-Point of AB = (?.3*‘;”)

—__ (_3rl)

c. A(-/5 2).B(-3/5)

Solution

250 vAe3
= 204+ — =
9 3
_ |ex109 _ 2v109
3 3

:
Mid-Point AB  AB = (——"@“'3‘@’ 15)

2 > 2
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Q3. Which of the following points are at a distance of 15 unit from the origin

a. (V176,7)
Solution

Let AvV176,7).0(0,0)

|A0 = J(\f'_l?e- 0)2 + (7 — 0)2

= \(W — \}“22_5. = 19
Thus the point (V176,7) is not at distance of 15 from origin.

b. Let A(10,-10),0(0,0)
Solution

|0A = J(10—0)2 + (—10 — 0)?

= V200 = 10V2

Thus the point (10,-10) is not ot distance of 15 from ongin

c. Let A(1,15),0(0,0)
Solution

|0OA = J(1-0)?+ (15 -0)?

= V1+225 = V226

Thus the point (1,15) is not at distance of 15 from ongin.
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d. Let A('z—s,'z—s),O(0,0)

Solution

-’
L

OA

(5:0)+(3-0)
f’;ﬁ.,.%:jgﬁ:lsﬁ
v]

2l

N ‘

Thus the point (;—q;—s)ls not at distance of 15 from origin.

Q4. Show that

i, The points A(0,2),B(v3,1) and C(0,-2) are vertices of a right friangle

Solution

| AB | = (J(@-O)z +(=1= 2)2)

= (,f\fiz 4 (-3)2)

=v3+9

= V12 (1)

|Bc\=( (0 = V3)° + (=2 +1)?

= V3+1
= V& (2)
Now |AC| = (V(0-0)? + (-2 - 2)?)

= VO+4
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- J@?
= V16

(3)

Using (Lii,iii
|AC | =|AB| +|BC|

A B .C are the vertices of a right tnangle

il The point A(3,1),B(-2,-3) and C(2,2) are the vertices of an isosceles A

Solution | AB | = (\ (=2 =3 (=3 = 1)2)
= (V(=5)* + (4)*)

=V25+16
= V41 (1)
|BC| = (V(=2(=2))" + (=2(-3))°)
= V16 + 25
= V41
Now |AC | = (\/m)
= V1+1
= V2 (2)
From (L,i,)
= |AB|=|BC|

A B .C are the vertices of anisosceles A

www.topstudyworld.com



www.topstudyworld.com Mathematics

iii. The point A(5,2),B(-2,3),C(-3,-4) and D(4,-5) are vertices of a

parallelogram. Is the parallelogram a square?

Solution

|AB| = (V(-2-5)2+ (3-2)?)

= (V=7 + (1))
= VA9 F1
= 52
IBC| = (V(=3 - (=2))Z + (-4 - 3)2

= (y(=3+2)? +(-7)?

= (J(=1)?+(=7)?) =vV1+49

= V50

|AD | = (VG =57+ (-5 - 2)?)
= (VDI +(-7))
=V50
= 5v2

|CD| = (V4= (=3))7 + (-5 - (-9))?)
= (J@+3)+(-5+4)?) =V1+49

144

| AB|=|CD|=|BC|=|AD|
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= ABCD 15 a parallelogram.

AlsO | AD | = (V(-3-5)2 + (-4 - 2)?)

= (JCBZ+(-6)7) =V6r+36
=y100
= 10
|8D|= (V(4+2)% + (-5 -3)?)
= V36 + 64

= v100
= 10
Dicgonals are equal
| AC |=]BD]

= ABCD s a square

Q5. The mid-Point of the sides of a friangle are (1,-1),(-4,-3) and (-1,1) Find the
co-ordinate of the vertices of the triangle.

Solution

Llet A(a.b) . B(c.d).C(e.f) be the required vertices of the A

Let D(1.-1).E(-4,-3).F(-1.1) be the mid-Point of the B(c.d) d(],-1) c(e,f) sides

Ala.D)
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B(c.d) D(1.-1) Cle.f)
‘—:'- =1 and dT”-= -1
- c+e =2 (1)
d+ =2 (2
a+e d+f
AlsO —=4 and — -3
= g+e¢ =-8 (3)
b+f = -6 (4)

adding (1) and (3)
a+c +2e =2t (-8)

= aQ+c+2f =-6 (5)

adding (2) and (4)

b+d +f +f = -2+(-6)

= b+d+2f = -8 ___ (6
Also ’;°=—l and E-,;—‘!=l
= Q+c =2 ____ (2
b+2 = -2 (8)
put a+c =-2in (5)
-2+2e =-6
2e = -6+2
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2e = -4
= e=-2 (3)
Put e = -2
a+(-2)= -8
= Q=-8+2
= a=-6

Now put (8)in (6)

2+2f=-8
= 2f =-10
= f=.5
Put in
b+ (-5) = -6
= b=-6+5
= = -]
Put =-21INn
e-2=1
= e=2+2=4
Put f=-5In
d-5= -2
d =-2+5
= d=3

Thus required vertices are

A(-6,-1).B(4,3).C(-2.-5)

= 2f = -82

(4)

EE— )

(2)
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Q6. Find h such that the point A(v/3,-1),B(0,2) and C(h,-2) are vertices of a right
friangle with right angle at the vertex A.

Solution
A(V3.-1).B(0.2) . C(h.-2)
A.B.C are vertices of c right angle A, So by Pythagorean Theorem

AB 2+ AC 2= BC 2
0= 3) + (h-(-1))? + (h-J3) = (h-0)? + (=2 — 2)?

= (=/3) 4 (2h)? + h? + (J3) - 2V3h + (-2 + 1)?
= h* + (—4)°

= 3+9+h?43- 2V3h +1 = h?+16

= 16— 2v3h =16
3 —2V3h =0
= h=0

Q7. Find h such that A(-1,h), B(3,2) and C(7,3) are collinear.

Solution

The point A.B,C are collinear

Xy yp 1 -1 h 1
X2 Y2 1 = | .. 2 1
X3 Y3 1 7 3 1

Expand from R.

(-1) (2-3) = h(3-7) +1(9-14) =0

www.topstudyworld.com



www.topstudyworld.com Mathematics

(1)(-1) = h(-4) +(-5)= 0

144h -5=0
= 4h-4 =0
= 4h = 4
= h=]

Q8. The points (-5,-2) and B(5,-4) are ends of a diameter of a circle. Find the

cenftre are radius of the circle.

(S, ) AlS.-2)

Solution
Let 'O’ be the of the circle.
‘O’ lies between A and B

'O’ is the mid-Point of A and B

» (-—5:»5' -2*l""J) = (0,-3)

pa 2

Now find the radius

. | :
Radius = ;of diameter

AB

y

-

I
N | »-

= VE-(5+ (-4-(-2)F
==-J(5+5)7 + (-4 +2)?
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Q9. Find h such that the point A(h,1),B(2,7) and C(-6,-7) are vertices of a right
friangle at the vertex A.

Solution

B(2.7)

C(0.-7) Ah. 1)

The point A(h,1),B(2,7) C(-6.-7) will form a light tnangle

- (2—=h) + (7-1)° + (-6-h)* (=7 — 1) = (-6-2)° + (=7 = 7)*
= 4 + h* — 4h+36+h? + 12h+64 = 64 + 196

= h? + 4h-120 = 0

= h+10h -6h-60 = 0

> h(h+10)-6(h+10) =0

= (h-6)(h+10) =0
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= =-10,h=46

Q10. A quadrilateral has the point A(9,3),B(-7,7),C(-3,-7) and D(5,-5) as its ,
vertices: Find the mid-point of its, sides show that the figure formed by joining

the mid- point, consecutively is a parallelogram.

Solution

Mid-point of ABis D (*==,=) = D(1,5)

-
J

Mid-point of BC is E is (::) = E(=5,0)

'
'

Mid-point of DC is F is (_3;5,4"5) = F(1,-6)

ﬂ#S,LS) = 6(7,-1)

2 rs

Mid-point of AD is G is (

Now we will prove DEFG 15 a porallelogram

|IDE| = J(-5-1)+(0-5)? = V36+25 = V61

|FG| = J(7=-1)2+(-1+6)2 = V36+25 = V61
V36 + 36 = V72

|IGD| = J(7-1)*+(1+5)? = V36+36= V72

|EF| = J(1-=5)2+ (=6—0)2
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|DE| =

|FG |

and |EF| = |GD|

Opposite sides are equal

= DEFG 15 a parallelogram

Mathematics

Q11. Find h such that the quadrilateral with A(-3,0), B(1,-2),C(5.0)and D (1,h)is a

parallelogram. Is its square

Solution

A(-5.0)

il h)

ABCD is parallelogram

If

and

NOw

|AB| = |CD|
|BC| = |AD|
|AB| =

(1+ 3)% + (=2 — 0)?

V16 + 4
V20

|CD| = J(1-5)*+ (h-0)?

V(@7 + (h)?

| 6+h?
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= he+16 = 20

= he=20-16

= hé = 4

=> h® = 42

When h =2, vertices of a parallelogram are

|AC| = J(3-5)% + (0-0)?
= (-8)?

=8
|BD| = J(-1-1)*+(2-2)?
= J(0)? + (4)?

=4

|AC| = |BD]|

Thus ABCD is not @ square.

Q12. If two vertices of an equilateral triangle are A(-3,0) and B(3,0) Find the

third vertex. How many of these friangles are possible.

Solution
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C(x.v)

A(-3.0) 13(3.0)

Let C(x.y) be the third vertex of the A ABC Such that
|AC| = |BC| = |AB]
VE+3)? + (y-0)2 = J(x-3)? + (y-0)?
From first two we have
X? 4 6x4+9+y° = x% — 6x+9+4y°

= éx+éx =0

12x =0

x=0 (1)

Also x? — 6x+9+y? = 36
Put x =0
9+y¢ =36
y‘t =36-9
yé =27
y = V27
= 1+3V3

Thus the co-ordinate of third vertex are (0, 3v3). (0.-3V3)

www.topstudyworld.com

Mathematics



www.topstudyworld.com Mathematics

= Two tnangles are possible

Q13. Find the points trisecting join of A(-1,4) and B(6,2).

Solution
C; D
o —-@0———9
A(-1.4) 3(6.2)

Let C(x,,y,) and D(x,,y,) be the point of intersection.

The point C divides intemally in the ration 1=2

106)+2(=1) _ 6=2

1 - — —

i+ 3

4
3

102)+2(4) _ 248 _ 10

Yi = 142 3 3
= Co-ordinates of C cre G’—f-) the point D divides AB Intemally in the ratio 2=1
_ 206)#1(~1) 12-1 11
xz = — T — . w—
2+ 3 3
- 202)%1(4)  4+4 _i
Y2 241 3 3

11 8

~ Co-ordinates of D are ('3—.;)

Other wise D(x,,y,) being the mid-point of CB

4
346 11

3

= X, =

F L 4
-
| —
o

H'_
. 19 N
"

- B 16 8
Y2 6 3

»
-

Q14. Find the point threes fifth of the way along the line segment from A(-5,8) to
B(5,3)
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Solution

&——L—.—‘_—.

A(S.N)
3(5)+2(~5)
X = —
3+2
_ 15-10
3
35
= ]
3(3)+2(8)
And Y = 2
9416
}’ 5
_ 25
y ==
.
y =5
SO, Cl(1,5)

dry) s

B(S.5)

Mathematics

Q15. Find the point on the join of A(1,4) and B(5,6) that is twice an far from A as B

is from A and 1. i-e.(i) on the same side of A as B does (ii) on the opposite of A

as B does.

Solution

I
W

ALl .9)

Let P (x,,y,) be the required point ¢ which lies on the same side of A as B does

|AB| . |BC| = 1:I

1MS.0)
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= 14x;=10,4+y, =12
: x‘:9’}rl:8

Thus the co-ordinates of C are (9.8)

li. LetP (x,,y,) be the required point which lies on the opposite side of A as B

does, such that

| PA | . |AB| = 2 |
2 ]
k————__h————.
P(x,.V,) ALlL4) H(S 6
- ] - Z(S]*l(‘:}
o]
104+x*
= | =

— xz — 7
= p(-7.0)
2(6)4+1(vy,)
= "= 241
- 4 = 22X (Thys coordinates of 0 are [-7,0]

3
= 124+ (y,) =12

y2 =0

Q16. Find the point which is equidistant from the point A(5,3), B(-2,2) and C(4,2).

What is the ratios of circum circle of the AABC.

Solution
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Let P (x,,y,) be the Point which is equidistant from the point
A(5,3), B(-2,2) and C(4,2).

PA|2 = PB? = pC?

(x-5)° + (y-3)' = (x42)°+ (y-2)°= (x-4)*+(y-2)° (1)
(x-5)% + (y-3)* = (x42)* + (y-2)°
X —=10x+ 25+ y* —6y+9= x’ —4x+4+y° — 4y +4

= /x+y-13 =0 (2)

Also from (1)
X4 4x+44+y°—4y+4= x*—-8x+16+y* — 4y +4
= 4x +8x+8-20 =0
= 12x = ...
x =1 putin(2)
7(1) +y-13 =0
vy=0
Thus P(x.y)= P(1,0) is the required point
Radius of circumcircle of ABC=R PA
= J(1-5)? + (0-3)

= (16)? + (9)°
= V25
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Il
N

Q17. The point (4,-2), (-2,4) and (5,5) are the vertices of a friangle . Find in
circle of the triangle . Also find the centre of friangle ABC

Solution

A(1.-2)

13(-2.4) a C(5.9)

Let A(4.-2). B (-2,4) and C (5,5)

c=|AB| =/(-2-4)% + (2 + 4)?

=36+ 36 = 62

a= |BC| = /(5+2)? + (5 - 4)?

=v49 4+ 1 = V50
= 25 %X 2
=52

b= |AC| =(5+2)* + (5 +2)?

=VIF49= Vi0= V2

" = ax, +bx,4cxy (5}*'.5(")+(5\’3)(-2)+(6v'f)(5)
a+b4c - 5\.*35+(6\*c2)(+(5vﬁ2-)
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_ 2002~ 10V2430y2

r
V2

il
-
C
<
Iﬁﬂ

ol

16 V4

v = ayy +byz+eys _ (szz?)'(z)«»(5-.6)(4)+(w’5)(5)

a+b+c 16¢33
40vV2 5 . . g 5
= — - NAINQIS IN- Nir r [-,-‘
7, et ey condingats ce eoe22

Q18. Find the point that divide the line segment joining A(x,,y,) and B(x,,y,, info

four equal parts

Solution

> ——— —6—— O — O ———@

Pig A 0 Tl M b

The point c(a .b) divide ABin the ratio 1:3

(1](xz]+(3](xl) - xz+3xl
- 143 - 4
B (Dyz)+(3)(y,) _ yz+3y,
143 . 4
X2 4+3X a3
cla.b) = C[t = - ! 4}"]

The point D(c .d) divide AB in the ratio 1:1

¢ =% d = Lt

2 VA

D(O .b] = D[":*": ')'1"?.‘

2 2

The point F(e .f) divide AB in the ratio 3:1
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o 3xza+Ixz _ 3xz2¥x2
341 4
f = 3y1+ly;  _ 3yz+4y,
341 4
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