@ Exercise 7.1 @

Describe the location in the plane of the point P(x, y),

for which

i x>0 (i) x>0andy>0
i) x=0 (iv) y=0

v) x>0andy<0 (vi) y=0,x=0
(vil) x=yp (viii) x>3

(ix) y>0

(x) xand y have opposite signs.
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- Solution: Here is a description of the location of the point
P(x,y) in the plane for each condition:

(i) x>0

The point lies in the right half of the plane, where x is positive.
This includes Quadrants I and IV but excludes the y-axis and
points to the left of it.

(ii) x>0andy >0

The point lies in Quadrant I, where both x and y are positive.
(iii) x=0

The point lies on the y-axis, which is the vertical line where x = 0.
iv) y=0

The point lies on the x-axis, which is the horizontal line where
y = 0.

(v x>0andy<o0

The point lies in Quadrant IV, where X is positive and y is
negative.

(vij y=0andx=0
The point lies at the origin (0,0), where both x and y are zcro.
(vit) x=Yy

The point lies on the line x = y, which is a diagonal line passing
through the origin at a 45° angle in Quadrants I and III.

(vili) x=3

The point lies on or to the right of the vertical line x = 3. This
includes all points where x = 3 or greater, regardless of y.
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(ix) y>0

The point lies in the upper half of the plane, where y is positive.
This includes Quadrants I and II but excludes the x-axis and
points below it.

(x) . x and y have opposite signs
The point lies in Quadrants IT and IV:

e InQuadrantll, x < Oand y > 0.
e InQuadrantIlV,x > 0and y < 0.

y Find the distance between the points:
(i)  A6,7), B(0,-2) (i) C(-5,-2),D3,2)
(iii)  L(0, 3), M(-2, —4) (iv) P(-8,-7), (0, 0)

Solution: The formula to find the distance between two points
| A(x1,y1) and B(x,Y,) in a 2D plane is:

Distance = \/(xz = xl)z o (yz - yl)z.

(i) Points A(6,7) and B(0,—2):

Distance = \/(0 —-6)2+(—2-7)*= \/(;6)2 ()
— V36381 = V117 = 3V13.
(ii) Points C(—5,—2) and D(3, 2):

Distance = J(3 - (—5))2 +(2- (-—2))2
=J(B+5)2+ (2 +2)?

= /82 + 42 =64 + 16 = V80 = 45,
(iii)  Points L(0,3) and M(—2,—4):

Distance = J(‘—Z-— 0)2+(-4-3)?%= J.(_2)2 3 (=L
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= V4 + 49 = V/53.
(iv) Points P(—8,—7) and Q(0, 0):

Distance = J(O - (—8))2 + (0_ — (-—7)).,2 =,/(8)% + (7)?
=64 + 49 = V/113.

3. Find in each of the following:
(i) The distance between the two given pints.

(i) Midpoint of the line segment joining the two

points:
(a) A(39 1)9 B(_zs _4) (b) A(_sv 3)9 B(z, _l)

(©) A(—JE,—-_';} B(-3V5, 5)
Let's solve the problems step by step.

(i) Distance between the two points

The formula for the distance between two points A(xy, Y1) and
B(x2,¥2) is:

Distance =/ (x2 — x1)% + (y, — ¥1)%.
(ii) Midpoint of the line segment joining two points

The formula for the midpoint of a line segment joining two
points A(x4, )’1) aHd B(xz,yz) is:
Xy +x; Y1t )’2)
2.~ 2
(a) Points A(3,1) and B(-2,-4): |
e Distance:
Distance = /(=2 — 3)2 + (—4 — 1)? = /(=5)? + (-5)?
= VI5 725 = VB0 = 5v2. A

Midpoint = (
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2. Midpoint:

3+(-2) 1+ (—4)) g (1 3)_

e s o 1 3
Midpoint ( > . >

7 il 9
(b)  Points A(—8,3) and B(2,-1):
e Distance:

Distance = J(Z - (—8))2 +(-1-3)2= J(lO)Z + (—4)2
=100 + 16 = V116 = 2v/29.
2. Midpoint:

=842 3+ (-1 -6 2
Midpoint = ( 5 ; )) = (7:5) = (-3,1).

(c) Points A (—\/E, - -;:) and B(_3J§ 5):

e Distance:

Distance = J(—sﬁ - (—\@)2 4 (5 = (— %))2

Simplify each term:

x-difference = —3V5 + w/g = —2\/§,
1 15 1 16

-di = —_—= e———f - =
y-difference S+3 3 +3 3"
Substitute:
. 2
Distance = J(—Z@z + (—12) = j4 X5+ §E
: 3 9
256
= {204+ —.
J 9
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Convert to a common denominator:

: 180. 256 436 V436 2v109
Distance = + = = = ;
9 9 2 3 3

3. Midpoint:

—V5 + (=3V5) —3+5)
2 "2 |

Midpoint =

Simplify each term:

—\/g = 3\[5 - —_4@ '= —2\/—5_:

x-coordinate = IR ik
2 2
1 1,15 14
- —=@sS —=+—= =
y-coordinate = —> =—2_3 _3 s =-Z.
2 ¢ 2 2t 6 &
So, the midpoint is:
7
~2V5,3).
(-2%53).
4. Which of the following points are at a distance of 15
units from the origin?
(i) _(\/176,7) (i) (10,-10)

(iii) (1, 15)

Solution: To check whether a given point lies at a distance of 15
units from the origin, we use the distance formula:

Distance = /x? + yZ2.

For a point (x, y), we substitute its coordinates into the formula
and check if the distance equals 15.

&  studyplusplus.com &



i - (V176,7):
Substitute x = V176 and y = 7:

Distance = J(\/17_6)2 +72 =176 + 49 = V225 = 15.

This point is at a distance of 15 units from the origin.
Substitute x = 10 and y = —10:

Distance = /102 + (—10)2 = V100 + 100 = V200 = 10V2.

Since 102 # 15, this point is not at a distance of 15 units from
the origin.

(i) (L 15):
Substitute x = 1 and y = 15:

Distance = /1% + 152 = V1 + 225 = V226.

Since V226 # 15, this point is not at a distance of 15 units from

the origin.

5. Show that:

(i) the points A(0, 2), B( 3 , Dand C(0, —2) are vertices of

a right triangle.

(ii)  the points A(3, 1), B(-2, -3) and C(2, 2) are vertices of
an isosceles triangle.

(iii)  the points A(S, 2), B(-2, 3), C(-3, —4) and D(4, -5) are
vertices of a parallelogram.

Solution:
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(i) Show that A(0, 2), B(+/3, 1), and C(0, -2) form a right triangle

To check if the given points form a right triangle, we calculate
the square of the distances between each pair of points and check
if the Pythagorean theorem holds. The distances are:

e Distance AB:

AB = \/(xz ~x1)2+ (2 —n)* = J(\/g— 0).2 + (1 — 2)2
=V3+1=V4=2
4. Distance BC:

Bc=ﬁ\/§—0)2+(1—(—2))2=\/3+9=\/1_=2\/§.

e Distance AC:

AC =J(o—0)2‘+ ((-2)-2)" =V0+16 = V16 = 4.
Check the Pythagorean theorém:
" AB? + BC? = AC?.
Substitute the values:
2 + (2V3)" = (@)
4+ 12 = 16.
16 = 16.

Since the Pythagorean theorem holds, the points A, B, and C
form a right triangle.
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(ii) Show that A(3, 1), B(-2, -3), and C(2, 2) form an
isosceles triangle

To check if the triangle is isosceles, we calculate the distances
between all pairs of points:

e Distance AB:

AB = J ((-2)- 3)2 +((=3) - 1)* = J(=5)2 + (-4)?
= V25 + 16 = V41.
5. Distance BC:

BC= J 2-2) +(2=(=3) =J/@®?+ (5)?
= V16 + 25 = V41.

e Distance AC:
AC=J(2-32+(2-1)2=,/(-1)2+(1)2=V1+1
=2

Since AB = BC = V41, two sides of the triangle are equal and
the triangle is isosceles.-

(iii)  Show that A(5, 2), B(-2, 3), C(-3, -4), and D(4, -5) form
a parallelogram '

To verify that the points form a parallelogram, we check if the
opposite sides are equal in length. Calculate the distances:

e Distance AB:

1B = [(-2-5) +@-27 = JCIEF D = VAT FT
_ V0.

6. Distance CD:
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= J(6= ) + (-9 - -0)* = [T + 17
— Vi5F1 = V50.
. Distance BC:

BC = \R(—s) — =2))’ + (=) = 3)° = JC&D? + (=7)?
=1 + 49 = V/50.
e Distance AD:

J=52 4 (5= 2)’ = DP9
= V1 + 49 = V50.

ce AB = CD and BC = AD, the opposite sides are equal in
gth. Thus, the points A, B, C, and D form a parallelogram.

5.  Find h such that the points A(~/3, —1), =B (0, 2) and
7'(h,-2) are vertices of a right triangle with right angle
at the vertex A.

; 2

Solutio+ - To find h such that the points 4(v/3,~-1), B(0,2), and
C(h,—. >rmaright triangle with a nght angle at A, we need to
orify 1 o dot product of the vectors AB and AC is zero. This

asures the angle at A is 90°.

St. " vtors AB and AC

e« Vect: B:
A “g= Y8 —Ya) = (0 -V3,2- ("1)) = ("\/3-, 3)-

7. Vector AC:
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AC = (xc = Xp.Yc — Ya) = (h=v3,-2-(-1)
= (h—+3,-1).

Step 2: Dot Product of AB and AC ;
The dot product of AB and AC is:

AB - AC = (%1 - x3) + (1 - ¥2)-

Substitute the components:

AB < AC = (=V3)(h — V3) + B)(=1).
Simplify: |
AB - AC £#a/3h + 3 + (=3).
AB - AC = <v3h—3..
Step 3: Set the Dot Product to Zero

For A to be the right angle:

—V3h -3 =0.
Solve for h: —V3h = 3.
h = —/3.
7. Find /& such that A(-1, &), B(3, 2) and C(7, 3) are

collinear.
To determince the value of h such that the points A(—1, h),

B(3,2), and C(7,3) are collinear, we use the condition for
collinearity: the area of the triangle formed by the points must be zero.

&  studyplusplus.com &



Formula for the Area of a Triangle:
The area of a triangle formed by three points A(x4,y,),

B(x2,¥2), and C(x3,¥3) is:
1
Area = > | x,(¥2 —¥3) + x2(y3 — ¥1) + x3(y1 — ¥2) |

If the points are collinear, the area is 0. “
Substituting the Coordinates:
' Substitute A(—1, k), B(3,2), and €(7,3) into the formula:

1 g
Area=§'l -12-3)+3B-h)+7(h=-2)I1=0
Simplify the terms:
1 ,
Area = 3 | =1(-1)+3B3-h)+7(h—=-2)|=0

¥ _
Area=—2—|1+9—3h+7h—14|=0
1
Area=§|-—4+4h|=0

L
Area=§|4h—4|=0

Solving for h:
|4h—41=0
4h—-4=0

4h = 4

h=1
Final Answer:
The value of h is:

¥ !

8. The points 4(-5, -2) and B(5,—4) are ends of a diameter

of a circle. Find the centre and radius of the circle.
To find the center and radius of the circle,where A (—=5,—2) and
B(5, —4) are the endpoints of the diameter, we proceed as follows:
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Step 1: Centre of the Circle
The center of the circle is the midpoint of the diameter. Using the
midpoint formula, the midpoint of the line segment joining

A(xq,y1) and B(x3,y,) is: .
Midpoint = (x1 ; . ')’1_ ; }’2)
Substitute A(—5, —2) and B(5, —4):
—5+5 =2+ (—4)
Z * 2 )
0 —6
Centpe = (—2—,—2—)
Centre = (0, —3)
Step 2: Radius of the Circle o
The radius is half the length of the diameter. The length of the
diameter is the distance between A and B, calculated using the
distance formula:
d =/ (xz = x1)% + (2 — y1)?
Substitute A(—5, —2) and B(5, —4):

od = J(s ~ (-5))" + (-£&-2))°
d=(5+5)?2+(-4+2)*
d = 4/10% + (-2)?
d = V100 + 4 = V104 = 2V26

The radius is half of the diameter:

Centre = (

d 104
Radius = 5 = =5 =

Final Answer: e Centre: (0,-3)e Radius: V26

9. Find h such that the points A(h,1), B(2,7) and C(-
6, —7) are vertices of a right triangle with right angle at

the vertex A.

&  studyplusplus.com &



To determine h such that the points A(h, 1), B(2,7), and
C(—6,—7) form a right triang'le with the right angle at A, we use
the property of perpendicularity. Specifically, if £A is 90°, the
product of the slopes of AB and AC must equal —1.

Step 1: Slopes of the sides

SLOPE OF AB:

mAB_xB—xA_Z——h=2-—h
SLOPE OF AC:
Yo=Yy =i=1 - =8 8
Xc—X4 —6—h —6-h 6+h.
Step 2: Perpendicularity condition
For AB L AC, the product of their slopes must satisfy:

Myc =

Mup * My = —1
Substitute the slopes:
| B 8
~ - = -1
2—h 6+h
Step 3: Solve for h
Simplify the equation:
6-8 | 1
(2—-h)(6+h)
48 i
(2—-h)(6+h) .

Multiply through by (2 = h)(6 + h) (assuming h # 2 and h # —6):
- 48=—-(2-h)(6+h)
Expand the right-hand side:
48 = —(12 + 6h — h — h?)
48 = —12 — 5h + h?
Rearrange into standard quadratic form:
h?—-5h—60=0

Step 4: Solve the quadratic equation
The quadratic equation is: | .
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h* —=5h—60=0
Factorize:
h? —=5h—60=(h—10)(h+6)=0
h=10 or h=-6
Step S: Verify the solutions
Both A = 10 and h = —6 are valid.
e Ifh=10:
o A(10,1),B(2,7), C(—6,-7)
o Slopeof AB=—=2=_2

2-10 =8 4
o Slope of AC =2 =22
6+10 16 2
Apologies, let me recheck the condition carefully for the two
cases h = 10 and h = —6. Here's the corrected verification:

Correct Check for h = 10:
The points are A(10,1), B(2,7), C(—6,—7).

SLOPE OF AB:
_7-1_ 6 3
TMET =10 =8 ‘74

SLOPE OF AC:
' | _—=7-1 -8 1
AL =10 =16 2

PERPENDICULARITY CHECK:

Muyp - My = (—-E) 1'. = _3
2'3°"8

This does not satisfy the perpendicularity condition (m,p - My # —1).
Correct Check for h = —6:

The points are A(—6,1), B(2,7), C(-=6,—7).

SILOPE OF AB:

_ 7-1 i
“2-(-6) 8

3
Mpp 2
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SLOPE OF AC: .
L =l=] =8
i T e
Slope AC is undefined, meaning AC is vertical, and AB is non-
vertical.
Vertical and horizontal lines are perpendicular.
Final Answer: ‘
The right triangle condition is satisfied when h = —6.
[h=-6
10. A quadrilateral has the points 4(9, 3), B(-7, 7), C(-3,-7)
and D(5, -5) as its vertices. Find the midpoints of its
sides. Show that the figure formed by joining the
midpoints consecutively is a parallelogram.

Let's solve it step by step without using code.
Step 1: Calculate Midpoints of Sides

The formula for the midpoint of a line segment joining two
pOihtS (x1. y1) and (xz,yz) 1s:

X1+ X2 Y1 +)’2)

M1dpomt=( 3 2

e Midpoint of AB:

o (9+ (-=7) 3+ 7) _ (3 _1__9) = 15)

2 Y i 2 -2
8. Midpoint of BC:

=74+ (=3) 7+(=7\_ (=10 0y _ ..
M”:( R )'(2'2) (A

e Midpoint of CD:
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_[(-3+5 =7+ (=5)\ _ (2 -12\ _ .
M3'( - A 2 )_(2' 2)_(1' 6)

e Midpoint of DA:

549 -5+4+3 14 -2
M**( 2 T2 )—('2—'7)-(7*13

Step 2: Verify Opposite Sides Are Equal and Parallel

To confirm the figure is a parallelogram, we need to check:

e Opposite sides are equal in length.
e Opposite sides are parallel (equal slopes).

Distance Between Opposite Sides

The distance between two points (x4, ¥1) and (x,,y,) is:

Distance =1/ (x; — x,)% + (2 — ¥1)?
e Distance M, M;:

M;M; = J(1 ~1)2+(5-(-6))° =02+ (11)2 = 11

9. Distance M, M,:

MM, = J(—S -72+(0- (---1))2 = /(—12)% + (1)?

=vV144 + 1 = V145
Slopes of Opposite Sides

The slope between two points (x;,y;) and (x5, y,) is:

Y2 —W
X2 — Xy

Slope =

e Slope M; M;:
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0-5 <=§

S
Slope of MM, = __5'__1 ——

10. Slope M;M,: _
-1-(-6)

. 3
Slope of M3M, = ey
] SlopeM1M4:
¥ -1-5 —-6
o SlopeM2M3:
st oMl e e e g
ope 01 3_1—(—5)— 6

Step 3:"Conclusion |
e Opposite sides (M; M3 and M, M,) are equal in length.

e Opposite sides (M, M, and M3M,, as well as M; M, and
M;M3) have equal slopes, confirming they are parallel.

Thus, the ﬁgu.re formed by joining the midpoints is a
parallelogram.
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