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UNIT IV
CO-ORDINATE GEOMETRY

Learning Objectives

e To understand the basic concepts of two dimensional coordinate geometry with points
and straight lines.
e To learn different forms of straight lines with different methods to understand them.

4.1 POINTS

Cartesian Plane: Let XO0X' and YOY' be two perpendicular lines. ‘O’ be
pomt called origin. X0X'is horlzontal line called X -axis and YOY' iSve

ir intersecting

The axes d1v1de the plane into four parts called quadrant:
quadrant and 4™ quadrant as shown in the Fig. 4.1. 0X 1s
ax1s and 0X'is known as negatlve direction of X ax1

The axes XOX'and YOY' are together known as r

Y

&
2"? quadrant 1** quadrant
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quadrant 4™ quadrant
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Fig. 4.1

Point: A point is a mark of location on a plane. It has no dimension i.e. no length, no breadth
and no height. For example, tip of pencil, toothpick etc. A point in a plane is represented as
an ordered pair of real numbers called coordinates of point.

The perpendicular distance of a point from the Y-axis is P(x,y) called abscissa or x-
coordinate and the perpendicular distance of a point from the X-axis is called ordinate or y-
coordinate. If P(x,y) be any point in the plane (see Fig. 4.2) then x is the abscissa of the
point P and y is the ordinate of the point P.
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Fig. 4.2
Note: (i) If distance along X-axis is measured to the r 0 xis then it is positive and if
it is measured to the left of Y-axis then it is negative.
(ii) If distance along Y-axis is measured to the ab hen it is positive and if it is

measured to the below of X-axis then it is negative.

(iii) The coordinates of origin ‘O’ are (0,0).
dinate is zero.
i.elabscissa is zero.
(vi) In the 1*" quadrant x > 0 and y

In the 2™ quadrant

in a Plane: Let A(x;,y;) and B(x,,y,) be any two points in
ween these points is given by

AB=\/(x2 —x1)2+(y2 _y1)2

Plot the following points and find the quadrant in which they lie:
(i) A(2,2) (i) B(=3,-1) (iii) C(=1,3) (iv) DB3,-2)
Sol.
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Fig. 4.3
In the Fig. 4.3, it is clear that
(i) Point A(2,2) lies in the 1* quadrant.
(ii) Point B(—3,—1) lies in the 3" quadrant.
(iii) Point €(—1, 3) lies in the 2" quadrant.
(iv) Point D(3,—2) lies in the 4™ quadran

Example 2. Without plotting, find the qu: the following points lie:

(i) A(2,-3) (ii) B(—5,—-6) 3) (iv) D(—1,5)
(v) E(0,9) (vii) G(0,-7) (viii) H(1,0)
Sol.

(®

(i)

e the point C(4,3) lies in 1* quadrant.

(iv)  The given point is D(—1,5)
Here X-coordinate = —1 <0 and Y-coordinate =5 > 0.
Hence the point D(—1,5) lies in 2™ quadrant.

(v)  The given point is E(0,9)
Here X-coordinate = 0 and Y-coordinate = 9 > 0.
Hence the point E(0,9) lies on Y-axis above the origin.

(vi)  The given pointis F(—3,0)
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Here X-coordinate = —3 < 0 and Y-coordinate = 0.
Hence the point F(—3,0) lies on X-axis left to origin.
(vii)  The given pointis G(0,—7)
Here X-coordinate = 0 and Y-coordinate = —7 <0.
Hence the point G(0, —7) lies on Y-axis below the origin.
(viii) The given pointis H(1,0)
Here X-coordinate = 1 > 0 and Y-coordinate = 0.

Hence the point H(1,0) lies on X-axis right to origin.

Example 3. Find the distance between the following pairs of points:
(i) (0,5),(3,6) (i) (-1,2),(4,3) (i) (2,
(iv) (1,2),(45) v) (=23),(-57) (vi) (-1,
(vil) (a=b,c—d),(=b+c,c+d)

(viii) (sin®, cos@) , (—sinb, cosh)

Sol.

@) Let A represents the point (0,5) and B rep

So, the distance between A and B is:
AB=1J(3-0)* +(6-5)

oy +07 -

(ii)  Let A represents the point
So, the distance betwie

AB=Al(4-17 +(5-2)

Y +6F =959
:\/ﬁzx/9x_2: 32 units

V) Let A represents the point (—2,3) and B represents the point (—5,7).

So, the distance between A and B is:

AB=y(-5-(=2)f +(7-3)
=\(=5+2) +(4) =y/(-3) +(4)




(vi)

(vii)

(viii)

Example 4.  Using distance fo

Sol.
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=, 9+16 =\/E =Sunits

Let A represents the point (—1, —3) and B represents the point (—2, —4).

So, the distance between A and B is:

aB=C2 (P +(4- (3
2 43P = 1)
=\/m=x/§units

Let A represents the point (a — b, ¢ — d) and B represents the point (—b + ¢, ¢ + d).

So, the distance between A and B is:

AB=\/(—b+c—(a—b))2+(c+af—(c—d))2
:\/(—b+c—a+b)2+(0+d—c+d)2
:\/(c—a)2 +(d+d)2 =\/02 +a’ —2ac+(2d)2

:\/c2 +a’+4d* =2ac units

Let A represents the point (sinf, cosf) and B re

ents the poinit (—siné, coso).

So, the distance between A and B is:

AB=\/(— sin @ —sin 49)2 +(cost9 9)2

=\/(— 2sin 6’)2 +(0)2 =\/4sin

=2sin Qunits

AP 6 = 16736 =52 unis

Distance between A and C is

AC=\(4-3) +(0-5)

=) +(=5) =4/1+25 =26 units
We can see that AB=AC=BC

Hence the triangle formed by the points A(4,0), B(—1,—1) and C(3,5) is an isosceles
triangle.

Example 5.  Using distance formula, prove that the triangle formed by the points A(0,0),
B(0,2) and € (+/3, 1) is an equilateral triangle.
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Sol.  Given that vertices of the triangle are A4(0,0), B(0,2) and C(¥/3, 1).
To find the length of edges of the triangle, we will use the distance formula:

Distance between A and B is

AB=y(0-0) +(0-2)

- (0)2 +(_2)2 :m:ﬁ =2 units

Distance between B and C is
Be=y0-+3) +2-1F
=\[(— «/3)2 +(1)2 =\/?=x/z=2units

Distance between A and C is
4c=J0-3) +(0-1
:1[(—\/5)2 +(— 1)2 =,/3+1 =4 =2units
We can see that AB=BC=AC

Hence the triangle formed by the points A(0,0),
triangle.

2) and C(¥3,1) is an equilateral

Mid-point between two points: If A(x;, y;
point between these points is given by:

B(x3%,) be any two points then the mid-

Example 6. Find the mi
(i (2,3),(85)

(iv) (0,8),(6,0)
(vii) (a+ b,c —d),

ollowing pairs of points:
(vi) (a,b),(c,d)

So, the mid-point between these points is given by:

(uwj(guj(z —_6}(6,_3)

2 2 27 2 272
(iii)  The given points are (—2,—4) and (3, —6).

So, the mid-point between these points is given by:

b 1o

(iv)  The given points are (0,8) and (6,0).
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So, the mid-point between these points is given by:
(O +6 , 8+ 0)=(§,§j=(3,4)
2 2 2°2
v) The given points are (0,0) and (—12,10).
So, the mid-point between these points is given by:

(0+(_12),0+10j:(—12 ,Ej:(—6,5)

2 2 2 2
(vi)  The given points are (a, b) and (c, d).

So, the mid-point between these points is given by:
(a +c b+d j
27 2
(vii)  The given points are (a + b,c — d) and (—b + 3a,c + d).

So, the mid-point between these points is given by:
(a+b—b+3a c—d+c+dj_[4_a Ej

B

2 2
Example 7.  If the mid-point between two pointsfi

(—1,2), find the other point.

nt between them is

Sol.  Let the required point is (a, b).

So, according to given statem. int of (—1,2) and (a, b).

Example 8.
3,-9

g to given statement (—7,6) is the mid-point of (3, —9) and (a, b).

(_7=6):[3+a=_9+bj

2 2
N 3+a:_7 & —9+b:6
2 2
= 3+a=-14 & -9+bH=12
= a=-17 & b=21

Hence the required point is (—17,21).
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Centroid of a Triangle: The centroid of a triangle is the intersection point of the three
medians of the triangle. In other words, the average of the three vertices of the triangle is
called the centroid of the triangle.

i.e. If A(xq,v1), B(x5,v,) and C(x3,y5) are three vertices of a triangle then the centroid of
the triangle is given by:
Xy Xy +X VitV +)s
37 3
In the Fig. 4.4, the point G is the centroid of the Triangle.

Example 9. Vertices of the triangles are given bel
(i) 5,2),(54),(8,6)

(iii) (2,—4),(0,—10), (4,5)
Sol.

(i) The given vertices of the tria : 2),(5,4) and (8, 6).

So, the centroid of thgytriangle is

ntroid of the triangles:
_3) ) (_418) ’ (517)

(i) triangle are (4, —3), (—4,8) and (5,7).
ngle is
28847 _(2 Ej_(é 4j
373) \3°
(iii i ices of the triangle are (2, —4), (0, —10) and (4,5).

the centroid of the triangle is
(2+0+4 , —4—10+5):(§’—_9J:(2’_3)
3 3 3°3
(iv)  The given vertices of the triangle are (9, —9), (5,8) and (-7, —2).

So, the centroid of the triangle is

(9+5—7 —9+8—2j_(1 —_3j_(1 _1j
37 3 373 ) \3°
Example 10. If centroid of the triangle is (10,18) and two vertices of the triangle are

(1,-5) and (3,7), find the third vertex of the triangle.
Sol.  Let the required vertex of the triangle is (a, b).

8
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So, according to given statement and definition of centroid, we get

. (10,18)=(1+?;+a —5+7+bj

B

3
- 1+3+a:10 & —5+7+b:18
= 143+a=30 & -5+7+b=54
= a=26 & b=52

Hence the required vertex of triangle is (26,52).
Example 11. If centroid of the triangle is (—5, —7) and two vertices of the triangle are (0,6)
and (—3,2), find the third vertex of the triangle.
Sol.  Let the required vertex of the triangle is (a, b).

So, according to given statement and definition of centroid, we

0-3+a 6+2+b
= (—5,—7):( T j

0—3+a=_5 & 6+2+b

=—7

= 0-3+a=-15 & 6+2+b=-21
= a=-12 & b=-29
Hence the required vertex of triangle

Example 12. If centroid of a triangle

a+b=5
Example#3. If centroid of a triangle formed by the points (—a, a), (c?, b) and (d, 5) lies

on the Y-axis, prove that c? = a — d.
Sol.  Given that vertices of the triangle are (—a, a), (c?,b) and (d, 5).
Centroid of the triangle is given by
(—a-ﬁ-cz +d a+b+5]
3 T3
By given statement, the centroid of the triangle lies on the Y-axis.

Therefore, X-coordinate of centroid is zero.
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= wzo

= —a+c’+d=0

= c’=a—-d

Hence proved.

EXERCISE-I

1. The point (—3, —4) lies in the quadrant:

(a) First (b) Second  (c) Third (d) Fourth
2. The point (7, 4) lies in the quadrant

(a) First (b) Second  (c¢) Third (d) Fourth
3. Find the distance between the following pairs of points:

1) (-1,2),(4,3) (i) (a —b,c—d),(=b*+ c,c +d)
4. Find the mid points between the following pairs

(i) (0,8),(6,0) (i) (a+ b,c—d), c#d)
5. The mid-point between two points is (3, int between them is (—1,2)

Find the other point.
6. Find the centroids of triangles whose

(l) (4, _3) ’ (_418) , (5:7)

1. (¢)

2. (a)

3. ()V26 , (it a? + 4d? - 2ac
4. (i) (3,4) , i) (2a, ¢)

5. (7

6. (i) (2,-1)

4.2 STRAIGHT LINES

Definition of Straight Line: A path traced by a moving point travelling in a constant
direction is called a straight line.

OR

The shortest distance between two points in a plane is called a straight line.

General Equation of Straight Line: A straight line in XY plane has general form
ax+by+c=0
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where a is the coefficient of x, b is the coefficient of y and c is the constant term.

Note: (i) Any point (x,y;) lies on the line ax + by + ¢ = 0 if it satisfies the equations of
the line i.e. if we substitute the values x; at the place of x and y; at the place of y in the
equation of line, the result ax; + by; + ¢ becomes zero.

(ii) X-axis is usually represented horizontally and its equation is y = 0.
(iii) Y-axis is usually represented vertically and its equation is x = 0.
(vi) x = k represents the line parallel to Y-axis, where k is some constant .

(v) y = k represents the line parallel to X-axis, where k is some constan

Slope of a Straight Line: Slope of straight line measures how slanted the lingyis relatiye to

the horizontal (see Fig. 4.5). It is usually represented by m.

e
>

(i) Ifaline making an a

m = tanf.

(ii) Slope of a vertical line is always infinity i.e. slope of a line perpendicular to X-axis is
infinity as = tan90° = o .

(iii) Let L, and L, represents two straight lines. Let m; and m, be slopes of L; and L,
respectively. We say that L; and L, are parallel lines iff m; = m, i.e. slopes are equal.
We say that L, and L, are perpendicular iff m;. m, = —1 i.e. product of slopes is equal
to —1 (except the cases of axes and lines parallel to axes).

Example 14. Find the slope of the straight lines which make following angles:
(i) 45° (ii) 120° (i) 30° (iv) 150° (v) 210°
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with the positive direction of X-axis.
Sol.

(@) Let m be the slope of the straight line and 6 be the angle which the straight line
makes with the positive direction of X-axis.
Therefore 8 = 45° and m = tanf

= m=tan45°
= m=1
which is the required slope.

(ii) Let m be the slope of the straight line and 6 be the angle which the straight line
makes with the positive direction of X-axis.

Therefore 8 = 120° and m = tand

= m=tan120°
= m=tan(180° —60°)
= m=— tan(60°)

= m=—3

which is the required slope.

(iii) Let m be the slope of the straight dine and e the angle which the straight line
makes with the positive direction of

Therefore 8 = 30°and m =
= m=tan30°

S

=
=t
=
o

(>iv) aight line and 6 be the angle which the straight line

direction of X-axis.

which is the required slope.

w) Let m be the slope of the straight line and 6 be the angle which the straight line
makes with the positive direction of X-axis.

Therefore 8 = 210° and m = tan6
= m=tan210°

= m=tan(180° +30°)

= m=tan(30°)
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= m=—
V3

which is the required slope.

Example 15. Find the slope of the straight lines which pass through the following pairs of
points:

1) (2,5),(6,17) (ii) (-8,7),(3,-5)

(iii) (0,—6), (7,9) (iv) (=11,-5), (=3,—10)

(v) (0,0),(10,—12).

Sol.

(i) Given that the straight line passes through the points (2,5) and (6,17):
Comparing these points with (x5, y;) and (x,, y,) respective et

X1 =2,y1 =5,x2 =6andy2 =17
Let m be the slope of the straight line.

Therefore m:u
Xy =X
17-5 12
= m=——=—
6-2 4
= m=3

(i) e pomts (—8,7) and (3, —5).

2,Y2) respectively, we get

(iii) iven that the straight line passes through the points (0, —6) and (7,9).
Comparing these points with (x;,y;) and (x,, y,) respectively, we get
x=0,y;=—6,x,=7andy, =9

Let m be the slope of the straight line.

Therefore m= 227N

Xy =X

9-(=6)_9+6
7-0 7
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]
7
which is the required slope.

(iv)  Given that the straight line passes through the points (—11, —5) and (—3,—10).

= m

Comparing these points with (x4, y;) and (x;, y,) respectively, we get
x;=-11,y;,=-5,x, =—-3 andy, = —10
Let m be the slope of the straight line.

Therefore m:u
Xy =X

_—10-(-5) -10+5

- T3 34
5

= m=—=
8

which is the required slope.

) Given that the straight line passes through the po

Comparing these points with (x4, y;) an

x=0,y;=0,x;, =10and y, = 212
Let m be the slope of the straight line!
Therefore m=22—21

X=X

which is the

Example 16. he slop the following straight lines:

i 2x (i) x—3y+9=0
(iii =0 (iv) —2x —6y =0
\)) (vi) y=-6

that equation of the straight line is 2x + 4y +5=10.
Comparing this equation with ax + by + ¢ = 0, we get
a=2,b=4andc=5

Let m be the slope of given straight line.

Therefore, m=-— %
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which is the required slope.

(i) Given that equation of the straight line is =3y +9 = 0.
Comparing this equation with ax + by + ¢ = 0, we get
a=1,b=-3and c=9
Let m be the slope of given straight line.

1

Therefore, m=- (—3)

1
= m=—
3

which is the required slope.

(iili)  Given that equation of the straight line is 5y — 10x + 1 =0 .
Comparing this equation with ax + by + ¢ = 0, we get
a=-10,b=5andc=1
Let m be the slope of given straight line.

-10

Therefore, m=- (Tj

= m=2
which is the required slope.
(iv)  Given that equation of the straight li

Comparing this equation with ax +
a=—-2,b=—-6andc=0
Let m be the slope of given(s

Therefore, m=— %

of the straight lineis x = 5.

n is parallel to Y-axis.
pe of the line is infinity.
quation of the straight lineis y = —6.

is equation is parallel to X-axis.

Henee the slope of the line is zero.
Example 17. Find the equation of straight line which is parallel to X-axis passes through
(1,5).
Sol.  Equation of straight line parallel to X-axis is given by
y=Fk (1)

Given that the straight line passes through the point (1,5).
Put x =1 and y = 5 in equation (1), we get

5=k
So, y=5 be the required equation of straight line.
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Example 18. Find the equation of straight line which is parallel to Y-axis passes through
(=3,=7).
Sol.  Equation of straight line parallel to Y-axis is given by
x=k (1)
Given that the straight line passes through the point (—3, —7).
Put x = —3 and y = —7 in equation (1), we get
~3=k

So, x=—3 be the required equation of straight line.

Equation of Straight Line Passing Through Origin:

If a line passes through origin and m be its slope. P(x,y) be any p e e Fig.
4.6), then equation of straight line is y = mx .
% o o
A hY /
P(x,y)
2
0 0 X
- >
\ 4
Ny
(except the cases of Y-axisian allel to Y-axis)
Example 19. Findt ation of straight line having slope equal to 5 and passes through

origin.
Sol.

Example 20. Find the equation of straight line having slope equal to —10 and passes
through origin.

Sol. Let m be the slope of required line. Therefore m = —10.
Also it is given that the required line passes through the origin.

We know that equation of straight line passes through origin is y=mx, where m be
the slope of the line.

So, y=-10x be the required equation of straight line.
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Example 21. Find the equation of straight line which passes through origin and makes an
angle 60° with the positive direction of X-axis.

Sol.  Let m be the slope of required line.
Therefore m = tan 60°
~ m=\3
Also it is given that the required line passes through the origin.

We know that equation of straight line passes through origin is y=mx, where m be
the slope of the line.

So, y=4/3x be the required equation of straight line.
Example 22. Find the equation of straight line which passes throug in an ke§ an
angle 135° with the positive direction of X-axis.

Sol. Let m be the slope of required line.

Therefore m = tan135°

= m = tan(180° —45°)
= m = —tan45°
= m=-1

JLY

P(x,y)

(x1;y1)

O 5] X

Fig. 4.7

(except the cases of Y-axis and parallel to Y-axis)

Example 23. Find the equation of straight line having slope equal to 9 and passes through
the point (1,5).
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Sol. Let m be the slope of required line. Therefore m = 9.
Also it is given that the required line passes through the point (1,5).
We know that equation of straight line in point slope form is y—y, =m(x—x,).
= y-5=9(x-1)
= y—-5=9x-9
= 9x-y-9+5=0
= 9x-y-4=0
which is the required equation of straight line.

Example 24. Find the equation of straight line passes through (—4, —2)sand having slope
—8.

Sol. Let m be the slope of required line. Therefore m = —8.

Also it is given that the required line passes through the point (
We know that equation of straight line in point slope s y—m=m(x—x,).

y=(-2)=-8(x~(-4))
y+2=—8(x+4)
y+2=—8x-32

8x+y+2+32=0

8x+y+34=0

which is the required equation of strai

O A

Example 25. Find the equation of line passes through (0, —8) and makes an angle
30° with positive direction of X-a

Sol. Let m be the slope of required

Therefore m = ta

= x/gy +843=x
= x—«/gy ~8+/3=0

which is the required equation of straight line.

Example 26. Find the equation of straight line passes through (—9,0) and makes an angle
150° with positive direction of X-axis.

Sol. Let m be the slope of required line.

Therefore m = tan150°

= m =tan (180° ~30°)
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= m =—tan(30°)

1
= m=——

NG

Also it is given that the required line passes through the point (—9,0).
We know that equation of straight line in point slope form is y—y, =m(x—x,).
1
= y-0=——o(x—(-9
7 9)
= -3 y=x+9

= X+ ﬁ y +9=0
which is the required equation of straight line.

Equation of Straight Line in Two Points form:
If a line passes through two points (x4, y;) and (x5, y,) an ) be point on the line
(see Fig. 4.8), then the equation of straight line is

y—y1=(ﬁ)(x—x1) Vefehi 2

4Y
(xlj yl)
P(x,y)
)

0 i
- / -

v

\ Fig. 4.8
Note; ase, if x; = x, then the equation of straight line is x = x;.

Example 27. Find the equation of straight line passes through the points (2, —2) and (0,6).
that the straight line passes through the points (2, —2) and (0,6).

Comparing these points with (x;,y;) and (x5, y,) respectively, we get

Xy =2,y7=—2,x,=0andy, =6.

We know that equation of straight line in two points slope form is

y—yl{ujoc—xl).

Xy =X

. y—<—z>=[¢‘2)j<x—z)

0-2
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= y+2=(6+22](x—2)
= y+2=—4(x-2)
= y+2 =—4x+8

= 4x+y—-6=0
which is the required equation of straight line.

Example 28. Find the equation of straight line passes through the points (0,8) and (5,0).

Sol.

Example 29. Find the equation
(—1,5).
Sol.

Given that the straight line passes through the points (0,8) and (5,0).
Comparing these points with (x5, y;) and (x,, y,) respectively, we get
X1 =0,y1 =8,x2 = Sandyz =0.

We know that equation of straight line in two points slope fo

y=y = (yQ ylj(x—xl)-

X, — X,
0-8
= -8= x—=0
r-s-{ o4 Jie-o)
—-8x
= -8=
4 5

= 5y—40=-8x
= 8x+5y—-40=0
which is the required equati

c.

passes through the points (7,—4) and

Given that the strai ine passes gh the points (7, —4) and (—1,5).
Comparing these poi (x1,v1) and (x,,y,) respectively, we get
X1 =7,)1 -1 y2=5.

f straight line in two points slope form is

y+4———(x 7
= 8y+32=-9x+63
= 9x+8y—-31=0

which is the required equation of straight line.

Equation of Straight Line in Slope-Intercept form:

If a line having slope m, its y-intercept is equal to ¢ and P(x,y) be any point on the line (see
Fig. 4.9), then equation of straight lineis y =mx + c .
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AY
\ C
(x,y)
0 0 X
< —5
v \
Fig. 4.9

Y-axis.
Sol.  Given that the slope m of straight li
We know that equation of straight lin

y=mx+c
= y=3x-2
= 3x—y-2=0

which is the requir

Example 31. Find the e
Y-axis above the origin.

Sol.

Example 32. Find the equation of straight line having slope 2 and cuts of an intercept 9 on
Y-axis below the origin.

Sol.  Given that the slope m of straight line is 2 and Y-interceptis —9 ie. ¢ = —9.
c is taken negative as Y-intercept is below the origin.

We know that equation of straight line in slope-intercept form is

y=mx+c
= y=2x-9
= 2x—y-9=0

which is the required equation of straight line.
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Example 33. Find the equation of straight line which makes an angle 45° with X-axis and
cuts of an intercept 8 on Y-axis below the X-axis.

Sol.  Given that the required line makes an angle 45° with X-axis.
Therefore slope m of straight line is given by m=tan45° ie. m=1.
Also Y-interceptis —8 i.e. ¢ = —8.
c is taken negative as Y-intercept is below the X-axis.
We know that equation of straight line in slope-intercept form is
y=mx+c
= y=1x-8
= x—y—8=0
which is the required equation of straight line.
¢ }

Example 34. Find the equation of straight line which makes an angle
cuts of an intercept 5 on Y-axis above the X-axis.

axis and

Sol.  Given that the required line makes an angle 60°

Also Y-interceptis 5 i.e. c=5.

c is taken positive as Y-intercept is

We know that equation of straight line
y=mx+c

= y= Bx+s

=

(as the slopes of parallel lines are same)

ken negative as Y-intercept is below the origin.

We know that equation of straight line in slope-intercept form is

y=mx+c
3
= =——x-12
7
= 2y=-3x-24
= 3x+2y+24=0

which is the required equation of straight line.

Equation of Straight Line in Intercept form:
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If a line having intercepts a and b on X-axis and Y-axis respectively and P(x,y) be any point
on the line (see figure 4.10), then equation of straight line

XY
a+b 1

F 3

Fig. 4.10

Example 36. Find the equation of straight line which makes, inte d 5 on X-axis
and Y-axis respectively.
Sol.  Given that X-intercept is 2 and Y-interceptgi

ie.a=2andb =5

We know that equation of straight lin ce m is
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which is the required equation of straight line.

Example 38. Find the equation of straight line which passes through (1, —4) and makes
intercepts on axes which are equal in magnitude and opposite in sign.

Sol.  Let the intercepts on the axes are p and -p
ie. a=pandb =—p

We know that equation of straight line in Intercept form is

£+Z=1
a b

= £+L:1
-pP

= i_lzl
p

=

= X-y=p (1)
Given that this line passes through (1, —4).
Therefore put x = 1 and y = —4 in equatio

1-(-4)=p
= p=5
Using this value in equation e get

x—-y=5

= x—y=5=0

which is the requir

Example 39. Find the
whose intercepts on axes i

Sol.

p 10-p
(10-p)x+py_,
p(10-p)
= (10-p)x+py=p(10-p) (1)
Given that this line passes through (1,4).

Therefore put x = 1 and y = 4 in equation (1), we get
(10-p)(1)+ p(4)=p(10-p)

= 10—p+4p:lOp—p2

= p>-7p+10=0
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= p’-5p-2p+10=0
= p(p-5)-2(p-3)=0
= (p-2)(p-5)=0
either p—2=0 or p-5=0

either p=2 or p=5

Put p=2 in equation (1), we get

= (10-2)x+2y=2(10-2)

= 8x+2y=16

= 4x+ y=8 )
Put p=35 in equation (1), we get

= (10-5)x+5y=5(10-5)

= S5x+5y=25
= x+y=5 (3)
Equations (2) and (3) are the required equations of s ines.

Symmetric Form of a Straight Line

If a is the inclination of a straight line L passing thro t t (x;, y1), then the
equation of the straight line is

X—X1 _ Y~
cosa sina

Sol.

R x—\/§=y—1
1 1

= x—V3=y -1

= x—y—\/§+1=0

which is required equation of straight line.

Example 41. Find the equation of the straight line with inclination 30° and passing through
the point (2,5) by Symmetric form.

Sol.  Given that the straight line passing through the point (2, 5) with inclination 30°.
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Here x; = 2, y; = 5 and a = 30°. So, by Symmetric form, equation of straight line is
X =% Yy~ N
cosa  sina
x—2 y-—5

= =
cos 30° sin 30°
-2 -5
= X =y1
%) @
> 2
R x—2 y—5
N
> x —2=+3y — 5V3
= x—V3y—2+5/3=0

which is required equation of straight line.

Equation of Straight Line in Normal form:

Let p be the length of perpendicular from the or
which this perpendicular makes with the positive dir

ight line and a be the angle
is (see Fig. 4.11). If (x, y)

be moving point on the line, then equation o t lingji
p=x caﬁa +
F 3

i

. Find the equation of straight line such that the length of perpendicular from

the origin to”the straight line is 2 and the inclination of this perpendicular to the X-axis is

120°.
Sol. We know that equation of straight line in Normal form is

xcosa+ysina=p (D)
where p be the length of perpendicular from the origin to the straight line and a be the
angle which this perpendicular makes with the positive direction of X-axis.

Here p=2 and a=120". Put these values in (1), we get

xco0s120° +ysin120° =2
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= xcos(180° —60° }+ ysin(180° ~60°) =2
= —xcos(60°)+ysin(60°)=2
= —x[%)+y(§} =2
= —x+\/§y =4
= —x+\/§y —4=0

which is the required equation of straight line.

Example 43. Find the equation of straight line such that the length of perpen
the origin to the straight line is 7 and the inclination of this perpendic the
45°.

Sol.  We know that equation of straight line in Normal fo

xcosa+ysina=p (1)
where p be the length of perpendicular from the in to the straight line and a be the
of X-axis.
0]
2)

—y 1
bic; — bycy  agc; —azey  agb; —azby

(provided that a,b, — a,b; # 0)

_ bic; = by azC1 — A163

= and y =

aib; — a by a,b, — az by

Hence the point of intersection of given straight lines is

(b102 = byey azeq — ‘1102)
a b, — a;by ’a1b2 — azb,

In case when a, b, — a,b; = 0, then the above coordinates have no meaning. In this case the
lines do not intersect, but are parallel.
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Example 44. Check whether the following straight lines are intersecting lines and if they are
intersecting lines find their point of intersection:

(1) 2x + 5y =—4 and x + 6y =5
(i) 3x —4y =-5 and 6x — 8y =—-10
Sol. (i) Given equations are 2x + 5y = —4 and x + 6y =5
= 2x + 5y+4=0 and x + 6y—5=0
Comparing these equations with
ax+byy+c;=0 and ax+b,y+c, =0
We have, a; =2, by =5, ¢c; =4, a, =1, b, =6 and ¢, = —5.
Now, a;b, — a,b; =2(6) —1(5) =12-5=7 #0.

Therefore the given lines are intersecting lines.

Also their point of intersection is given by %
bic, — bycy a,cq —aqcy
(albz —ayb; "a;b, — azbl) %

5(=5) — 6(4) 1(4) — 2(=5)

( 2(6) —1(5) " 2(6) —1(5)
—25—-24 4410

( 12 -5 '12—5)
oy
= (—;,2)7

which is required point.

(i1) Given equatio 4y =5 and 6x — 8y =—10
= and 6x— 8y+10=0
Comparing th

and a,x +b,y+c, =0
=—4,¢,=5 a,=6, b =—8 and c, = 10.

Thereforeithe given lines are not intersecting lines.

Concurrency of Lines:

Three or more than three straight lines are said to be concurrent if these are intersecting at the
same point. The point of intersection of these lines is called point of concurrency.

Condition of Concurrency of Three Lines:

Let ayx + by +c¢ =0 @)
ax + b,y +c, =0 2)

and azx + byy + ¢c3 =0 3)
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+be the three straight lines.

These three straight lines will be concurrent if the point of intersection of any two lines
satisfies the third line.

The point of intersection of (1) and (2) is

(b102 — bycy azeq — a102>
a,b; — azby 'a1b2 —azby

Using this point in equation (3), we have

bic, — b,c a,c, — a,c
a3<12 21)+b3(21 12)+C3=0

a;b, — az by a;b, — az by
= az(byc; — bycy) + bz(aze; —ajcy) + c3(agh, —azby) = 0
a, by ¢
This is same as |a, b, c,| =0.
as bs ¢

Example 45. Show that the following lines are concmurent and alse find their find of
concurrency:

x—y+6=0
2x+y—-5=0
and —x—2y+11=0

Sol.  Given equations are

_1, C1=6, a2=2, b2=1, C2=_5,
=-2and c3; =11

+17—-18 = 0
Hence the given lines are concurrent.
To find the point of concurrency, let us solve equation (1) and equation (2).
Intersection point of equation (1) and equation (2) is given by
bic, — bycy a,cq —aqcy
(albz —ayb; "a b, — azbl)
—1(=5) — 1(6) 2(6) —1(-5)
( 1(1) —2(-1) "1(1) - 2(—1))




(5—612+3
1+2° 142

(—1 17)
3’3

Ravi Bansal
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which is the required point of concurrency.

Example 46. Find the value of k, if the following lines are concurrent:

and

Sol.

LU A

x—2y+1=0
2x—5y+3=0
5x+9y+k=0
Given equations are
x—2y+1=0
2x—5y+3=0
and 5x+9y+k=0

Comparing these equations with

a;x+byy+c; =0,

b

ht Lines: Two intersecting lines always intersects at two angles

is acute angle and another angle is obtuse angle. The sum of both the
y are supplementary to each other. For example, if one angle between

b

Fig. 4.12

Let L, & L, be straight lines and m, & m, be their slopes respectively.

30
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Let 9, & 6, be the angles which L, & L, make with positive X-axis respectively.
Therefore m, =tan(6,) & m, =tan(6, ).

Let 6 be the acute angle between lines, then
m—m, nm, —m

tan @ = or tan 8=

1+m, m, 1+ m, m,

Example 47. Find the acute angle between the lines whose slopes are 1 and 0.
Sol.  Given that slopes of lines are 1 and 0.
Let m, =1 and m, =0.

Also let 6 be the acute angle between lines.

m, —m
Therefore, tan@d=| ——2

1+m, m,
1-0 ‘

1+(1)(0)

= tan6':L E >
1+0
= tan =1
4

= tan @ =

né=

1+(2+43)2-+3)

2+443-2+43
= tanf=| —————
1+(4-3)
= tan 0= &
= tan0:\/§
= tan¢9=tan(§j

= 0==
3
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which is the required acute angle.

Example 49. Find the obtuse angle between the lines whose slopes are v/3 and \% .

Sol.  Given that slopes of lines are v/3 and \/% .

1
Let m,=+3 and m,=—.
1 3
Also let 9 be the acute angle between lines.

m, —m
Therefore, tanf=|———2-

1+m, m,

= tan @ =

3-1
= tan @ = 3
1+1
1
3 E

Sol.

o let"®be the angle between lines.

fefore, tan@=| "2
+m1 m2
= tan @ = i
1+(=3)(5)
= tan @ = =8
1-15
= tan @ = -8
“14
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7
= f=tan™"' (ij
7

which is the required angle.

Example 51. Find the angle between the lines joining the points (0,0) , (2,3) and (2, —2),
(3,5).

Sol.  Let m, be the slope of the line joining (0,0) and (2,3) and m, be the slope of the line
joining (2, —2) and (3,5) .

3-0 3
- 1:—:—
2-0 2
and mzzs_(_2)=z=
3-2 1

Therefore, tan@=|—1 "2 ’
1+m,; m,
3 9
= tanf=| —2
3
2

1+ = |(7)
3-14
2
tan 6 =
= an 1
11
= tan
2
nf=—
23
O=tan™' (EJ
23
W is the required angle.

Example 52. Find the angle between the lines joining the points (6, —5) , (—2,1) and (0,3),
(—8,6).
Sol.  Let m, be the slope of the line joining (6, —5) and (—2,1) and m, be the slope of the
line joining (0,3) and (—8,6) .
1—(—
- nfl1 z(—s)z — E: — 3
-2-6 8 4
C6-3 3

and m, —ﬂ——g.



Also let @ be the angle between lines.

m, —m
Therefore, tand=| ———2

1+m, m,

= tan 0=

-2-3)
I+ —— || —=
4 8

33

_7+7

= tan 0= 4 8

9

1+—

32

—-6+3

= tan =

Sol.

+V3)x—y+20=0

_ﬂzz_\/g

1
and m2=—2+ﬁ=2+ﬁ.

= m, =

Also let @ be the angle between lines.

m, —m
Therefore, tanf=| ——

1+m, m,

32

-3

_| 8|

= tan @ = ﬂ
> v
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(1)
2)

. be the slope of the line (1) and m, be the slope of the line (2).



Sol
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| e-v3)-L+3)
= tan §= 1+(2—«/§)(2+«/§)
2-43-2-43
= tan @ =
1+4-3
= tan @ = ﬂ
2
= tan6?=—«/§‘
= tan6’=«/§
= tan0=tan(£j
3
s

= 0=—
3

which is the required angle.

Example 54. Find the angle between the pair of straightili %
x+vV3y—8=0and x—V3y+2=
. Given that equations of lines are
x+V3y—8=0 (1)

and )
Let m, be the slope of th 1 ,\be the slope of the line (2).
=
and
Also 1
Therefo e W
+m,m,
L
tan 6= 33
e
V3 )3
_ 2
= tan 9= Y3
1
1——
3
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2
| B
= tan@—g
3
2
= tant9=—\/g
2
3
3
= tanf=|—-—
ﬁ\
= tanﬁ—i— 3\/5 —ﬁ
V3 oBx3 3
= tan6’=«/§
= tal’ll9=tan(£
3
= 0==
3

which is the required angle.

Example 55. Find the equations of straight 1 angle 45° with the line
6x + 5y —1 = 0 and passing thro oin

Sol.  Given that equations of lin

(M

Let
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5-6m,
= 5—6m,=+(—6-5m,)

Taking positive sign, we get
5-6m,=+(—6-5m,)

= 5-6m,=—6-5m,

= -my=—11

= m,=11

So, equation of line passing through (2, —1) with slope 11 is
y+1=11(x-2)

= y+1=11x-22
= 11x-—y-23=0

2)
Now taking negative sign, we get
5-6m, :—(—6—5m2)
= 5-6m,=6+5m,

= ~1lm,=1
- m, = -
SR |

So, equation of line passing th %ope - ﬁ is
1
+l=——(x-2
pit=—L(-2)

= lly+1l=—x+

= x+11ly+9= 3)
Equations (2) and (8) are réquired equations of straight lines.

Parallel And Perpen ines:

Parallel Line 1d to be parallel if they never intersect.

Perpendi ines: o lines are said to be perpendicular if they intersect at right

is perpendicular to L, (i.e.L; L L) if and only if their slopes are negative-

reciprocals to each other i.e. m; = —mi or my = —mi.

2 1
Note II: Let a;x + byy + ¢ =0 @8
and ax + b,y +c, =0 2)

be the two straight lines.

@) If % = % * 2—1 , then the straight lines (1) and (2) are said to be parallel lines.
2 2 2

(i) If % = % = z—l , then the straight lines (1) and (2) are said to be coincident lines.
2 2 2
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(i) If aya,+ by b, =0 , then the straight lines (1) and (2) are said to be
perpendicular lines.

Example 56. Check that the following pair of straight lines are parallel or perpendicular or
neither:

(1) 2x + 3y =9 and 4x + 6y =12
(i) 3x — 5y =7 and 10x + 6y =12
(i) 4x + 4y =18and 3x— 2y =4
iv) y =2x-3 and y=2x+1
v) 3y =7x+2 and7y=-3x-5
Sol. (i) The given equations of straight lines are
2x + 3y =9 and 4x + 6y =12

Comparing these equations with a;x + by + ¢4 b,y +¢c, =0,

we have
a, = 2, b1 = Cy = —-12

Now

and

0]
)
opes of lines (1) and (2) respectively, then

2 4 2
—= and my; = —-
3 6 3

m above it is clear that m; = m,.

the given straight lines are parallel lines.

(i1) The given equations of straight lines are
3x — 5y =7 and 10x + 6y =12

Comparing these equations with a;x + b;y + ¢; = 0anda,x + b,y + ¢, =0,
we have

a; = 3, b1 = _5, C1 = _7, a, = 10, b2 =6 and Cy = —-12

Now
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b, 6

c -7 7
and 2= —==

o -1z 12

. b
From above it is clear that =% # =% # &,
as bz C

NOW, a, a, + b1 bz = 3(10) - 5(6) =30—-30=0
Hence the given straight lines are perpendicular lines.

Alternate Method: The given equations of straight lines are

2

3x — 5y =7 (1)
and 10x + 6y =12 )
Let m; and m, are slopes of lines (1) and (2) respectively, th

3 3 10 5

m1=—_—5=g and m2=—?=—§

From above it is clear that m;.m, = % .(— 2) =-1

Hence the given straight lines are perpendicular li
(ii1) The given equations of straight lines are
4x + 4y =18and 3x —
Comparing these equations with a,x Oanday,x + b,y + ¢, = 0,

we have
a, =4, b, =4,

Now

b, =-2 and ¢, = —4

en straight lines are neither parallel nor perpendicular.

e given equations of straight lines are

y =2x—3 Q8
and y=2x+1 )
Let m; and m, are slopes of lines (1) and (2) respectively, then

m; =2 and m, =2 (by slope-intercept form)

From above it is clear that m; = m,.
Hence the given straight lines are parallel lines.
(v) The given equations of straight lines are
3y =7x+2 and 7y=-3x-5
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ie. 7x—3y+4+2=0 and -3x—7y—-5=0

Comparing these equations with a;x + b;y + ¢ =0anda,x + b,y + ¢, = 0,
we have

a, = 7, b1 = _3, 1 = 2, a, = _3, bz = -7 and Cy = -5

Now
a1_ 7_ 7
a, -3 3’
by _ -3 3
b, -7 7
C1 2 2
and - === —=
Cy -5 5

o a b c
From above it is clear that = # — % .
a b, c2

NOW, a; a, + b1 bz = 7(_3) - 3(_7) =-214+21=0

Hence the given straight lines are perpendicular line

The Perpendicular Distance from a Point to a
Let P,(x,, y;) be any point and ax + by + ¢ =
from the point P; to the given straight line, draw thejpe

straight line (as shown in Fig. 4.13). Let the&

“‘f

\ Py(xy, J"Tl)

d

\ P(x2, ¥,)
2 W

¢. To find the distance
r P, P, from P; to the given

P, are (x5, v5).

v ax+by+c=0
Fig. 4.13
Let etween the points P; and P,. So by distance formula
d=/(x; —x1)? + (v, — y1)? (1)

There is requirement to find the coordinates of point P, .
Since P, (x5, y,) lies on ax + by + ¢ = 0, therefore we have
ax, +by, +c=0 2)

The slope of ax + by + ¢ =0 is—%.
-1 _ b

Let m is the slope of perpendicular P, P, , som = @ =-
b

Also the slope of a straight line passing through (x,, y;) and (x5, y,) is % .

2711
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Therefore, Yamyi_ b
Xp— X1 a
= ay, — ay; = bx; — bx;
= bx, —ay, +ay; — bx; =0 3)
Solving (2) and (3), we have
X2 _ —Y> _ 1
b(ay, — bx;) +ac a(ay, — bx;) —bc —a?— b2

s _ b%x; —aby, —ac

2= a? + b?
and _a’y; —abx; — bc

Y2 = a? + b?

Using the values of x, and y, in equation (1), we have

2
b2x,—aby,—ac a?y,—abx;—bc
d= \/( a?+b? —x) F a?+b? N ¢

After simplifying, we have
d = | axq{+byi+c |
 Vaz+p?

which is the required distance from point Py (&5, V1) e straight line ax + by +¢c = 0.

Example 57. Find the distance from
Sol.  Letd is the distance from the

Therefore, d = |4(-5)-2(@2)-

the straight line 4x — 2y — 3 = 0.
to the straight line 4x — 2y — 3 = 0.

e distance from the point (3, 5) to the straight line 3x + 4y + 6 = 0.

he distance from the point (3, 5) to the straight line 3x + 4y + 6 = 0.
_ [3(3)+4(G)+6]|

Therefore, d OO
| 9+20+ |
= d= Vo+16
|35
= =—
25
35
= ==
5
= d=

which is the required distance.
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Example 59. If p is the perpendicular distance from origin to the straight line whose
intercepts are a and b on x-axis and y-axis respectively, prove that piz = % + b—lz .
Sol. The equation of straight line whose intercepts are a and b on is given by
x y _
E'+ ;'— 1
e bx+ay—ab=0 (D)

Since p is the perpendicular distance from origin to the straight line (1).

Therefore, p = I1b(0+a(0)—ab]|

V(B)2+(a)?
= _  |-ab|
AN
N 2 _ atb®
P a?+b?
N 1 a?+b?
p2 T a2p?
a? b?
= — = _—
p2 a2p? a2p?
1 1 1
= = o eTa
P b a
1 1 1
= a2 + ™)

Hence proved.

(1)

=0
=—ax —=cC

a Cc
= ——x ——

b b
which is of the formy = mx + c.

(ii) Reduction to Intercept Form:
The general form of straight lineisax + by + ¢ = 0
= ax+by =—c

a b

= ——x—-y=1
Cx Cy
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which is of the form % + % =1.

(iif) Reduction to Normal Form:
The general form of straight line is
ax + by +c =0 (D

Comparing this equation with the Normal form

cosax +sinay—p =0 (2)
we have, coia - siia - —ip =k
because the coefficient of (1) and (2) are proportional.
Soa=kcosa, b=ksina and c = —pk
= a? + b? = k?(cos?a + sin’*a)
= a? + b? = k?
= a? + b? = k?

= k =+ a? + b2
Therefore, p= —%

_ c
=z p= _< bZ)

b c
xX— - =0
Va2 + b2 Y va? + b2

a b c
X+ + =0
N RN o RN o

which is the required Normal form.

=

Case II: If ¢ is negative, then k = Va? + b?

a . b c
Then from cos o =+, sina=— and p = —;,wehave
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a c
cosq = ———, sind =——— and p=———
Va2 + b2 va? + b? va? + b2

Using these values in equation (2), we have
a 4 b 4 c 0
X =
JZ 102 Neipr N tb?

which is the required Normal form.

Example 60. Reduce the equation 3x + 4y = 10 to the
(1) Slope-intercept from
(i)  Intercept form
(iii))  Normal form

Sol. (i) Given equation is 3x + 4y = 10

= 4y = —-3x+10
= y=—%x+¥
= y=—%x+§

o . . ; 5
which is the slope-intercept form wi y — intercept = .

(i)  Given equation is 3x + 4y =_10

&

(iii)

which is the required Normal form with cosa = % ,sina = % andp = 2.



13.

14.

15.
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sina 4
To find a: =-
- cos 3
4
> tana = 3
_1 (4
= a=tan™t (5)

Hence the given straight line is at a distance of 2 unit from the origin and is

. . . . T 4
perpendicular from the origin on the line with angle of inclination = tan™! (5) .

EXERCISE-II
The slope of Y-axis is:

(a) infinity (b) 0 (c) d 1

If two lines are intersecting at an angle of 60°, then the ot be these
two lines is:

(a) 120° (b) 60° (c) 90° 180°

If the equation of straight line is ax + by + ope of’straight line is:

b b
(a) -~ (b) -7 (c) 2
The equation of a straight line passing t
@ y—y1=mlx —x)

(©) y=y1=-—mx —x)
Find the equation of straight line gh the point (—5,4) and having

slope equal to —2.
Find the equations of s
points:

and having slope m is:

1) (OIO)I (1()) _12)
aight line which makes an angle 60° with x-axis and cuts

point (2 , \/E) by Symmetric form.

Find the equation of straight line such that the length of perpendicular from the
origin to the straight line is 10 and the inclination of this perpendicular to the x-
axis is 60°.

Find the angle between the lines joining the points (0,0),(4,6) and (1,—1),
(6,10).

Find the angle between the pair of straight lines
(-4+V3)x+y+9=0and(4+V3)x—y+10=0

Find the equation of straight line making an angle 60° with the line
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6x + 5y — 1 = 0 and passing through the point (1, —1).

16. Check whether the following straight lines are intersecting lines and if they are
intersecting lines find their point of intersection:
(1) —x + 2y =4 and 2x + 6y =-1
(i) 2x—y =-3 and 4x — 2y =—-6
17. Show that the following lines are concurrent and also find their find of
concurrency:
2x+5y—1=0
x—3y—6=0
and x+5y+2=0
18. Check that the following pair of straight lines are parallel or endicular or
neither:
(1) X+ 2y ==5 and 2x + 4y=1
(i1) 3x+4y =2 and 8x— 6y =
(ii1) y ==5x+1 and 5y
(iv) y =-=5x-3 and y=
V) 4x -3y =10 and 5x
19.  Find the distance from the point traight line 12x + 5y + 9 =
20. Find the distance from the point ( ight line 4y = 3x + 1.
21.  Reduce the equation 4x 5t
(1) Slope-interc
(i) Interegept form
(i) N &
ANSWERS
1.(a) 2.(a)
3 4.(a)
y+ 0
6. 5x —8y + 125 = (i) 6x+5y =0
7.y =@3x +5 83x—y—9=0
9. x+y=5 10. =+Z=1and 2+ L =1
10 5 30 12
l.x—y—2+v2=0 12. 2+ 2y = 10
—1(7 1 \/E
13. tan (E) 14. tan (7)

5v3-6

15.y+1=(6ﬁ+5)(x—1) andy+1=(2gf:)(x—1)

3 7

16. (i) The given lines are intersecting lines and their point of intersection is (— = —).

5710
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(i1) The given lines are not intersecting lines.

17. Point of concurrency is (3, —1).

18. (i) Parallel Lines (i1) Perpendicular Lines
(ii1) Perpendicular Lines (iv) Parallel Lines
(v) Neither Parallel nor Perpendicular

19. 2 units 20. 1 unit

21.(1) y = %x + g , having slope gand y — intercept = g

(i1) é + (_y—i) = 1, having x — intercept = % and y — intercepg= —g
4 3

o 4 3 4 . 3
(111)Ex— SV = 1,cosa =, sina=—= andp =1

S
N
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UNIT V
Geometry of Circle and Software

Learning Objectives

e Students will be able to illustrate a circle and the terms related to it: center, radius and
diameter.

e Students will be able to determine the equations of circles in various forms.

e Students will be able to learn about the basic fundamentals of MATLAB/ Scilab and
to use these languages for mathematical calculations with MATLAB/ Scilab software.

5.1 CIRCLE

Circle: Circle is the locus of a point which moves in a p such that its distance from a
fixed point always remains constant. The fixed point is called t he circle and the
constant distance is called the radius of the circle.
In Fig. 5.1, C(h, k) be the centre of the circle, r b radi t e and P(x,y) be the
moving point on the circumference of the circle.

Q P(x,)

\ Fig. 5.1

of the Circle: Let C(h, k) be the centre of the circle, r be the radius of
be any point on the circle, then equation of circle is

x-m*+ @ -k)?=r? (1)

which is kllewn as standard equation of circle. This is also known as central form of equation
of circle.

Some Particular Cases:

Let C(h, k) be the centre of the circle, r be the radius of the circle and P(x,y) be any point
on the circle:

(i) When the centre of the circle coincides with the origin (see Fig. 5.2)i.e. h = k = O:

Thus equation (1) becomes:
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= (x=0)+(y-0) =r2

x2+y2:r2

J

A P(x,7)

Fig. 5.2

(ii) When the circle passes through the origin (see Fig. 5.3):
Let CR be the perpendicular from the centre on X-axis. Therefore;
OR* +CR*=0C"
= (h=0) +(k—0) =r?
= h+k*=r?
Thus equation (1) becomes:
=  (x=h+(y-k)=n"+k*
= P+ h=2hx+y’ +k* -2k 8

= x2+y2—2hx—2ky=0-
F 9
\ r/ |C(h, k)
X" 0 ¥
Y

Fig. 5.3

e passes through the origin and centre lies on the X-axis (see Fig. 5.4) i.e.

is case radius r = |h|
uation (1) becomes:

= (x—h)2+(y—0)2=h2
= X2+ h?=2hx+y* =h?
= x*+y* =2hx=0



x!

b
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o/m

4

In this case radius r = |k|
Thus equation (1) becomes:

= (x=0) +(y—k) =k?
= X2+ y kT =2ky =k’
= x*+y° =2ky=0

N_/

Fig. 5.4

4

< Cc(o,k)
G
X o,

v

b X

Fig. 5.5

(v) When the @i X-axis (see Fig. 5.6):

'

A

W —2hx+y> +k> -2ky =k’
X +y?=2hx-2ky+h* =0

Fig. 5.6
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(vi) When the circle touches the Y-axis (see Fig. 5.7):

In this case radius r = |h|
Thus equation (1) becomes:

= (x=hY +(y—k)' =h
= X' +h?=2hx+y* +k*=2ky =h’
= X +y*=2hx-2ky+k* =0

h |

[

R O

4
8 X
L 4

(vii) When the circle touches both the axes
In this case radius r = |h| = |k|
Thus equation (1) becomes:

= (x—h)2+(y—h)2=

= x'+h*-2hx+y
= x2+y2—2gc—2hy
F 3
— I
E X o] X
v
Fig. 5.8

General Equation of Circle: An equation of the form x% + y2 + 2gx + 2fy + ¢ =0 is
known as general equation of circle, where g , f and c are arbitrary constants.

To Convert General Equation into Standard Equation: Let the general equation of circle
is

X +y242gx+2 fy+c=0 2)
= (x2+2gx)+(y2+2fy)+c:O
= (x2+2gx+g2—g2)+(y2+2fy+f2—f2)+c:0
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= (x+g) =g +(y+ f) = f7+c=0
= (x+g) +(y+f)=r>+g"—c

= (reg) + (s P =(e? 7

which is the required standard form.
Comparing it with (x — h)? + (y — k)? = 2, we get

h=-g,k=—fand r=4/g°+ f*—c.

Hence, centre of given circle (2) is (— g,—f ) and radius is /g’ + [ —c.
We observe that the centre of circle (2) is (—%x Coefficient of x,—%x Coeffigient of yj .

Example 1.  Find the centre and radius of the following circles:

(i) x>+y24+2x+4y—4=0 (i) x2+y?—
(iii) x2+y2—3x—-5y—1=0 (iv) 2x2+2
(v) 3x2+3y? —6x—15y+12=10 (vi) x2+y* & 12y + 6
(vii) x2 + y2 +10x —3 = 0 (viii) 2
Sol.
@) Given that equation of circle is
x2+y2+2x+4y—4=0 (1)
(2)

Compare equation (2) with x2 + y? + 2gx + 2fy + ¢ = 0, we get

2¢=-6,2f=10 and c¢=3
ie. g=—3, f=5and c¢=3
We know that centre of circle is given by (— g,—f )

and radius r is givenby +/g’ + f* —c.

Therefore, centre of circle (2) is (3,— 5)
and radius 7 of circle (2) is



(iii)
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r=y(=3) +5* -3
=  r=49+25-3
=  r=431

Given that equation of circle is

x> +y2—-3x—-5y—-1=0 (3)
Compare equation (3) with x2 + y2 + 2gx + 2fy + ¢ = 0, we get
2¢=-3,2f=-5and c=-1

ie. g——é f——% and c¢=-1

We know that centre of circle is glven by (— g,—f )

and radius 7 is given by /g’ + f —c.

Therefore, centre of circle (3) i 1s 2 —

and radius r of circle (3) is
3 2
r=.——=
J( IR
9 25
= = —+—+1
/9+25+4 %;
st

= I"——
V 2

(4)

We know that centre of circle is given by (— g,—f )

and radius 7 is givenby /g’ + f7 —c.
Therefore, centre of circle (4) is (—%,%)

and radius r of circle (4) is

SORSE

53
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25 9
= r=,—+-—-1
16 4
/25+36—16 /45
= r=,—=—
16 16
35

Given that equation of circle is

3x2+3y2—6x—15y+12=0

Diving this equation by 3, we get

x2+ y2—2x—-5y+4=0 (5)
Compare equation (5) with x2 + y2 + 2gx + 2fy +c = 0, w

2¢=—2,2f=-5and c=4
ire. g=-1, fz—g and c¢=4
We know that centre of circle is given by (— g,—

and radius 7 is givenby /g’ + f* —c

Therefore, centre of circle (5) is (1, >
and radius r of circle (5) is

(6)
pare equation (6) with x? + y2 + 2gx + 2fy + ¢ = 0, we get
2¢=0,2f=-12 and c=6

ie. g=0, f=—6 and ¢=6

We know that centre of circle is given by (— g,—f )

and radius r is givenby /g’ + f* —c.

Therefore, centre of circle (6) is (0, 6)
and radius 7 of circle (6) is

=0y ~Coy 6
=  r=40+36-6
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= r=+30

(vii)  Given that equation of circle is
x2+y2+10x—3=0 (7)
Compare equation (7) with x2 + y2 + 2gx + 2fy + ¢ = 0, we get

2¢=10,2f=0and ¢=-3
re. g=5, f=0and ¢=-3
We know that centre of circle is given by (— g,—f )

and radius 7 is givenby /g’ + f’ —c.
Therefore, centre of circle (7) is (— 5,0)

and radius r of circle (7) is

=6+ 07 ()
=  r=425+0+3=+28
= r= 2\/7
(viii) Given that equation of circle is

x2+y2+7x -9y =0 (8)

Compare equation (8) with x2 + y? c =0, we get

49 81
r=—=+—
V4 " 4

49+81 130
- = = |—
V4 T\ 4

65
= ==

2

Example 2. Find the equations of circles if their centres and radii are as follow:
(iv) (8,—4),1 (v) (36),6 (vi) (=2,-5),10
Sol.
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@) Given that centre of circle is (0,0) and radius is 2 i.e. h=0,k =0andr = 2.
We know that the equation of circle, when centre and radius is given, is
(x—h) +(y—k) =r
= (x=0)+(y-0) =2
= x +y’=4
= x +y>-4=0
which is the required equation of circle.
(ii) Given that centre of circle is (2,0) and radius is 5 i.e. h=2,k =0andr = 5.
We know that the equation of circle, when centre and radius is givedyis
(x—h) +(y—k) =r
= (x=2)+(y-0) =5
= x> +4-4x+y’ =25
= ¥ +y*—4x-21=0
which is the required equation of circle.

=—3andr = 3.
ius is given, is

(iii)  Given that centre of circle is (0, —3) and r
We know that the equation of circle, when

(- + (- =1

(iv)

X +y2 —-16x+8y+79 =0
is the required equation of circle.
) Given that centre of circle is (3,6) and radius is 6 i.e. h=3,k =6andr = 6.

We know that the equation of circle, when centre and radius is given, is

(x—h)2 +(y—k)2 =r?

= (x=3) +(y-6)* =67

= x*+9-6x+y>+36-12y=36

= x4+’ —6x-12y+9=0

which is the required equation of circle.
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(vi)  Given that centre of circle is (—2,—5) and radius is 10 ie. h = -2, k = —5 and
r = 10.
We know that the equation of circle, when centre and radius is given, is
(x=h) +(y=k) =
(x=(2)) +(y-(=5)) =10°
(x+2) +(y+5)* =100
x> +4+4x+y> +25+10y=100
x4y +4x+10y-71=0
which is the required equation of circle.

=
=
=
=

Process to find the equation of circle which passes thr

points:

Suppose that the circle passes through the following oin , (x5, y2)

and (x3,y3).

Step 1: Write the general equation of the circle, i.ef
x2+y2+2gx+2fy+c=0

Step 2: Since the circle passes through the po

(1)
(x2,¥2) and (x3,y3), SO

these points will satisfy the equation Hence) substitute x-coordinates and y-
coordinates of these points one by one i0 ) and we will get three linear
equations in three unknowns. The three li ions are as follow
X2 +y12 +2gx; + 2fy (2)
X%+ y,° +29%; + 2f v, 3)

x32 + y3% + 2gx

(4)

Step 3: Solve equation

Step 4: Use the c in equation (1), we will get the required equation
of the circle.

3,0)and (0,4)
5,2)and (3,6)
,(1,4)and (-1,2)
Sol. (i) Let the equation of the circle is
x2+y2+2gx+2fy+c=0 (1)
Circle (1) passes through the point (0, 0), therefore
02+0%2+2g(0)+2f(0)+c=0
ie. ¢=0 )
Circle (1) passes through the point (3, 0), therefore
324+0%2+2g(3)+2f(0)+0=0
N 94+69=0
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= g=-3 3)
Also, the circle (1) passes through the point (0, 4), therefore
02+4%24+2g(0)+2f(4)+0=0
=3 16 +8f =0
= =_=2
= =-2 4)
Using (2), (3) and (4) in equation (1), we have
22 +y?+2(=)x+2(-2)y+0=0

= x2+y2—-3x—4y=0
which is the required equation of the circle.
(ii)  Let the equation of the circle is
x2+y2+2gx+2fy+c=0

Circle (1) passes through the point (0,0), t
0% + 0% +2g(0) + 2f(0) +

—~
—
~—

ie. ¢=0 )
Circle (1) passes through t
(—5)% + 22 4+ 2¢9(
= +4-
= g +4f =-29 3)
Also, the circle (1) passes ugh the point (3, 6), therefore
624 29(3) + 2f(6) +c =0
64+6g9+12f+0=0
6g + 12f = —45
29 +4f = —15 (4)
ions (3) and (4):
lying equation (3) + 5 X equation (4), we get
—10g + 4f = —29
10g + 20f = =75
24f = —104
= f= —%
= == (5)

Using equation (5) in equation (4), we get

20+4(-2)

Il
|
[E
63}
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= 6g — 52 = —45

= g=1 (6)

Now, using equations (2), (5) and (6) in equation (1), we have
2+yr+2(Hx+2(-Z)y+0=0
= x2+y2+§x—23—6y=0
= 3x2 +3y2+7x — 26y =0
which is the required equation of the circle.
(iii)  Let the equation of the circle is
x2+y2+2gx+2fy+c=0 (1)
Circle (1) passes through the point (2, —3), therefore
224+ (-3)2+29(2)+2f(-3)+c=0
= 44+94+4g —6f +c=
= 49 —6f +c=— )
Circle (1) passes through the point (1 ,4),
12 + 42+ 2g(1) + 2f

=
= 3)
Also, the circle (1) passes
(—1)? + 22
=
= 4)
Applying e on
29— 14f =4 Q)
(3) — equation (4), we get
4g + 4f = —12 (6)
equation (5) — equation (6), we get
—28f —4f =8+12
—-32f =20
= f==3 (7)
Using equation (7) in equation (5), we get
29 -14(-2) =4
= 29 =— % +4
= g=-% (8)

Using equations (7) and (8) in equation (4), we get



Ravi Bansal | 60
G.P.E.S. Manesar

8
= D_34c=-5
4 2
= c=—5-242
4 2
= c=-2 9)

Now, using equations (7), (8) and (9) in equation (1), we have
2 2 _19 _ 5\, _29_
xX“+y +2( 8)x+2( 8)y " =0
= 4x% +4y?> —19x -5y —29=0

which is the required equation of the circle.

Equation of Circle in Diametric Form: Let A(x,,y;) an ,Y2) e end points of
diameter of a circle then equation of circle is given by

(c=x ) =x,)+ (=) -y,

Example 4.  Find the equations of circles if end iameters are as follow:
(1) (1,5) and (3,6)
(iii) (0,0) and (8, —6)
Sol.
(i e (1,5) and (3,6).

1 (x,,y,) respectively, we get

paring these points with (x;,y;) and (x, , y,) respectively, we get
, Y1 = 0 , Xp = -2 andyZ = -5,
We know that the equation of circle in diametric form is
(x—xl)(x—x2)+(y—yl)(y_y2 )=0
(x=1)(x=(=2)+(r-0)(y—(-5))=0
(x—l)(x+2)+y(y+5)=0
X+ 2x—x-2+y>+5y=0

b4 ud

X+ +x+5y-2=0
which is the required equation of circle.
(iii)  Given that end points of diameter of circle are (0,0) and (8, —6).
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Comparing these points with (x;,y;) and (x, , y,) respectively, we get
x,=0,y,=0,x, =8andy, = —6.
We know that the equation of circle in diametric form is
(x—xl)(x—x2)+(y—yl)(y_y2 )=0
(x=0)(x~8)+(y=0)(y~(~6))=0
x(x—8)+y(y+6)=0
x* —8x+y’ +6y=0

U4y

x*+y° —8x+6y=0
which is the required equation of circle.

(iv)  Given that end points of diameter of circle are (—3,2) and (—7,9).
Comparing these points with (x;,y;) and (x, , y,) respective get
X1 = _33y1 = 2,x2 = —7andy2 =9,
We know that the equation of circle in diametric form i

(x—xl)(x—x2)+(y—yl)(y_y2 )=0

= (=(3)Pa-7)+-2)(v-9)=0
= (x+3)(x+7)+(y—2)(y—9)=0
= X +7x+3x+21+y° -9y -2y+18=
= ¥ +y? +10x—11y
which is the required equation of circ

1. Equation of circle with centre at
(@) x> +4 —4x + y? <414

(d) None of these
2. i i entrei§yorigin and radius v is:
c= (b) x% +y?=v?
(d) x2+y%=0

It @ —y)@y—y)=0 O (x—x)@y—y)+x—x)y—y,)=0
%)+ (v —x)(y —x3) =0 @WE=E=)+ @1 —x)@2—x) =0

(i) 9x*+#9y?2 —12x —30y +24 =10
(i) x2+y?—6y—24=0
(i) X% +y2 +20x—5=0

5. Find the equations of circles whose centres and radii are as follow:

i (88),2 (i) (6,3),6
6. Find the equations of circles if end points of their diameters are as follows:
(1) (2,6) and (3,16) (i) (—1,—1) and (4,5)

7. Find the equations of circles which passes through the following three points:
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(i) (-3,0),(0,5)and (0,0)
(ii) (2,1),(0,5) and (-1,2)
(i) (=6,5),(=3,—4)and (2,1)

ANSWERS
1. (b) 2.(b)
3.(a)
4.3)(3,3); 3 (if) (0,3); V33

(iii) (—10,0); V105
5.)x2+y?2—16x —16y +124 =0
(i)x2+y2—12x—6y+9=0
6.()x*+y*—5x—22y+102=0
() x*+y2—3x—4y—-9=0
7.0)x*+y2+3x—-5y =0
(i)x2+y?—2x—6y+5=0
(i) x> +y> + 6x — 2y —15 =0
Software %
5.2 MATLAB Or SciL.a re
cribe how MATLAB handles numerical expressions and
he name MATLAB stands for MATrix LABoratory. Primarily,

Cleve Moler in the 1970's. MATLAB was written originally to
ess to matrix software and derived from FORTRAN subroutines

MATLAB. [t has been designed to supersede LINPACK and EISPACK.

MATLAB is a high-performance language for technical computing. It provides an
interactive environment to perform reports and data analysis. It also allows the
implementation of computing algorithms, plotting graphs and other matrix functions.
It contains built-in editing and debugging tools. These are the excellent features of
MATLAB for teaching and research.
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MATLAB has many advantages compared to conventional computer languages
(e.g., C, FORTRAN) for solving technical problems. MATLAB is an interactive
system whose basic data element is an array that does not require dimensioning. It
has powerful built-in routines that enable a very wide variety of computations. It also
has easy to use graphics commands that make the visualization of results
immediately available. There are toolboxes for signal processing, symbolic
computation, control theory, simulation, optimization, and several other fields of
applied science and engineering.

Starting with MATLAB

After completion of installation process and logging into your accountjwe can enter
in MATLAB by double-clicking on the MATLAB shortcut igen available on®our
desktop. When we start MATLAB, a special window called the “MATLAB,desktop
appears which contains some other windows. The major tools‘within“the, MATLAB
desktop are:

1. The Command Window: It is used to enter commands‘and data.

2. The Graphic Window: It is used to display plets and graphs.

3. The Edit Window: It which is used to create and medify M-files. (M-files are
files that contain a program or script in MATIAB _cammands).

4. The Command History: It displays a log of statement that is ran in the
current and previous MATLAB sessions.

5. The Workspace: It contains variables that,are’created or imported by users
into MATLAB from data filesf@pother pfograms.

6. The Current Directory It is a reference location that MATLAB uses to find
files.

7. The Help Browser: It is a Web browser integrated into the MATLAB desktop
that displays HTMLC'documents:

8. The Start button; It proevides easy access to tools, demos and documentation
for MathWorks preductsy Through this users can create and run MATLAB
shortcuts, Which aresgroups of MATLAB statements.
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When MATLAB is started for the first time, the screen looks like the one that shown
in the Fig. 5.9 or Fig. 5.10. This illustration also shows the default configuration of the
MATLAB desktop. You can customize the arrangement of tools and documents to
suit your needs. The screen will produce the MATLAB prompt >> (or EDU >>), which
indicates that MATLAB is waiting for a command to be entered.

>> for full version
and
EDU>> for educational version.

Quitting MATLAB

In order to quit MATLAB, type quit or exit after the prompt, foll ng the
enter or return key.

Entering Commands

To execute commands, every command hasto be follew nter key. MATLAB
commands are case sensitive and lower re used throughout. To
execute an M-file (such as Demo_1.m), simply r th me of the file without its

extension (as in Demo_1).

The Semicolon Symbol (;)

If the semicolon symbol (;) is nd of a command, the output of the

command is not displaye

If the percent sy is typed at the beginning of a line, then the line is
designated aSya en the enter key is pressed, the line is not executed in
this case.

and and pressing enter key cleans the command window. Once the
and is executed, a clear window is displayed.

The clear Command

The clear command remove all the variables from the memory.

Help

To obtain help on a particular topic in the MATLAB-list of built-in functions, e.g.,
Determinant, type help det after prompt.
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Special Variable Names and Constants

1. ans It represents a value computed by an expression but not stored in a
variable name.

i,j  Imaginary unit/operator defined as vV—1 .

inf  Infinity (<)

eps Smallest floating point number.

pi = 3.141592653589793

NaN Stands for not a number. E.g., 0/0.

clock It represents the current time in a row vector of six elements
containing year, month, day, hour, minute, and seconds.

date It represents the current date in a character string for

Nooabkwd

®

Note: (i) Overwriting/using these variables and constants din

programming.

(i) MATLAB is a case sensitive language f tion,
names for all the platforms. For instance, Ab, ab, aB and
different variables.

ipt and variable
names of four

Arithmetic Operations

Name of Arithmetic Symb Exapmle

Operation

Addition 1045 =15
Subtraction - 10-5=5
Multiplication * 10*5 =50

Right Division / 10/5=2

Left Division \ 10\5=5/10="%
Exponentiation A 1075 = 10> = 100000

Description

Fixed point with four decimal digits

Scientific notation with four decimal digits

format short g Best of five digits fixed or floating point
format long Fixed point with fourteen decimal digits
format long e Scientific notation with fifteen decimal digits
format long g Best of fifteen digits fixed or floating point
format bank Two decimal digits

format compact Suppresses the display of blank lines

format loose Keeps the display of blank lines (default)
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Trigonometric and Inverse Trigonometric Functions

Function Name Description

sin(x) Sine of argument x in radians
cos(x) Cosine of argument x in radians
tan(x) Tangent of argument x in radians
sec(x) Secant of argument x in radians
csc(x) Cosecant of argument x in radians
cot(x) Cotangent of argument x in radi
asin(x) Inverse sine, results in radian
acos(x) Inverse cosine, res

atan(x) Inverse tangent, res

asec(x)

acsc(x)

acot(x)

Some General Commands

Command Name

Clc

Clear the Workspace, all variables are removed.

clear all Same as the command clear.

clearabc t clears only the variables a, b and ¢ from the
Workspace.

CIf It clears the figure window.

Who Lists variables currently in the Workspace.

w Lists variables currently in the Workspace with their
sizes.

Using MATLAB as a calculator

Let's start with a very simple interactive calculation at the very beginning. For
example, suppose that we have to calculate an expression, 2 x 9 — 5, then we will
type it at the prompt command (>>) as follows:

>> 2*9-5
ans =
13
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Here we have not assigned any specify variable name as an output variable, so
MATLAB used a default variable ans (short for answer) to store the results of the
current expression. The variable ans is created (or overwritten, if it is already
existed). To avoid this, we may assign a value to a variable name. For example, if
we type
>>a=2"9-5
a =

13
Here the value of the expression is assigned to the variable a. This variable name
can be used to refer to the results of the previous computatiens. Therefore,
computing 2a+10 will result in
>> 2*a+10
ans =

36

Note: From above we can learn how to create a var
to create a variable in MATLAB is:

AB. So the syntax

variable name = a value or

Further, to evaluate the value o
expression into the variable p, ¥
>> p = sin(pi/3)+2*cos(pi/2)
p=

0.8660

hefollowing:

y ave as a calculator or as a programming language.
of toolboxes is available. A toolbox is a collection of MATLAB
specific for a subject, e.g. the signal processing toolbox or the

ugging and inspection.

MATLAB combine nicely calculation and it has excellent visualization (plots)
capabilities.

MATLAB can solve complex algebraic equations.

MATLAB can process and communicate the signals.

MATLAB is interpreted (not compiled), errors are easy to fix.

. MATLAB is optimized to be relatively fast when performing matrix operations.
0.Quick code development.

o

0N
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Demerits

1. Very expensive for non students, although there are some free clones, such
as Octave or Scilab that are MATLAB compatible (but not 100%).

2. MATLAB is not a general purpose programming language such as C, C++, or
FORTRAN.

3. MATLAB is designed for scientific computing, and is not well suitable for other
applications.

4. MATLAB is an interpreted language, slower than a compiled language such
as C++.

5. Code execution can be slow if programmed carelessly without vectorization.

6. MATLAB commands are specific for MATLAB usage. Mostgof them do not
have a direct equivalent with other programming language co nds.

%
v
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Introduction to Scilab:

Scilab is a scientific software package developed by INRIA and ENPC. It is an open-
source software that is used for data analysis and computation. It is also an
alternative for MATLAB as this is not open-source. Scilab is named as Scientific
Laboratory which resolves the problem related to numeric data and scientific
visualization. It is capable of interactive calculations as well as automation of
computations through programming. It provides all basic operations on matrices
through built-in functions so that the trouble of developing and testing code for basic
operations are completely avoided. Further, the numerous toolboxes that are
available for various specialized applications make it an important tool for research.
Being compatible with Matlab, all available Matlab M-files can be directly used in
Scilab with the help of the Matlab to Scilab translator. The greatest features of Scilab
are that it is multiplatform and is free. It is available for many operating systems
including Windows, Linux and MacOS X. Some basic features of, S€ilab arejgifen
below:

1. It is capable to solve different algebraic equatiofs.

2. It supports the development of certain complicatedglgorithms.

3. Capable of the model the previous computatiohs.

4. Performs visualization in Bar Graphs, linesalistograms, MathML annotation.

When we start up Scilab, we see a window, shewag, in Rig. 5.11.
B seilah 500 Convnle

File Bt Comml Spplicaions ?
FE &LA Y NE=IR- B0 X ]

18]

Fig. 5.11

The user enters Scilab commands after the prompt -->. But many of the commands
are also available through the menu at the top. The most important menu for a
beginner is the “Help” menu. Clicking on the “Help” menu opens up the Help
Browser, showing a list of topics on which help is available (see the Fig. 5.12).

70
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Table of Contents contains an al i d list of topics and we may use
i topic by typing the topic in it.

Some calculations in Sgl(and the

-—> 243
ans =
5.

-—> a=2+3
a =
L

-—» p=sin(%pi/f3)+2*%cos (3pi/3)
p =

1.8660254

--> b=2+3-5%6
b =i

-25.
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Here we can see that ans is used as the default variable. Further, the predefined
constants in Scilab are shown in the table given below:

Constant Meaning

%pi T = 3.14159 ...
%e e =2.71828 ...
Yol iotai.e. V=1
%eps Epsilon

%inf Infinity i.e. co
%nan Not a number

Trigonometric and Inverse Trigonometric Function

Function Name

Description

sin(x)

cos(x)

tan(x) x in radians

sec(x)

csc(x) t af,argument x in radians

cotg(x) of argument x in radians

asin(x)

acos(x) element wise cosine inverse (radians)

atan(x) "d quadrant and 4™ quadrant inverse tangent

asec(x) computes the element-wise inverse secant of the
argument

acsc( computes the element-wise inverse cosecant of the
argument

a computes the element-wise inverse cotangent of the

argument

EXERCISE-II

1. How to write infinity in MATLAB?

(a) inf
(c) undefined

(b) infinity
(d) None of these

2. How to write imaginary unit iota in Scilab?

(a) i

(b) j
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(c) %i (d) None of these
. What will be the output of 0/0 is MATLAB?
(a) inf (b) eps
(c) NaN (d) None of these
Is MATLAB case sensitive language?
How to assign the value of expression 2+9%3-5 to the variable q in MATLAB?
How to assign the value of expression 5x3-8x4 to the variable p in Scilab?
Write the syntaxes of tangent and inverse tangent function into MATLAB.

Write the syntaxes of cotangent and inverse cotangent function into Sci

ANSWERS
(a) 2.(¢c)
(©) 4. Yes
.q=2+9%3-5 6. p=5 —
.tan (value) and atan (value)

\Q;\

. cotg(x) and acot(x)




