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- e ' STRAIGHT LINE AND ITS SLOPE o
Here we shall explain straight line and its slope graphically. In‘m
t. we define straight line. “If any equation is linear and the
ficients of the variables (x, y) of the equation are non—Zero real
‘pumbers the graphical representation of such equation is called straight
"nu * To explain straight line we take following linear equation having
twn variables. ax + by + ¢ = 0. On this pattern we take the equation 4x +
"5y — 20 = 0. To represent it graphically we solve its intercepts. It is told
', * that the intercepts of the curve represent those distances where from the
curve intersects the axis. Thus y—intercept is attained by putting x = 0 in the

| Equation while x—intercept is attained by putting y = 0 in the equation.
..'IE If x =0, then | If vy = 0, then
o 4x + S5y — 20 =0 | 4x+ 5y -20=0
40)+5y-20 =0 | 4x + 5(0) - 20=10

=20 >y =4 4x=20 = x=35,
Thus y—intercept 1s = 4. | then x—intercept is = 5.
By joining these two Ff

ints (0, 4) and (5, 0) we get a :F—\ (6:4) m

i — as shown in the Fig. |
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“angle is less than 180
ter than zero (0 <B<

yse trend angle is shown by 0 intersects X — axis_at A. “take
‘point on thisstraight line like B and draw a perpenﬁucular which inte ccts
_x—axis on C. Now the tangent of angle () which is known as Tan 6 w

~ beas:tan § = % _On the same line if we take two points on straight
as (x;, 1) and (x3, y2). the slope of straight line will be as: Slope = m = tan

Y A we get similar triangles on a straight line, the slope the™s
X, —X "
2 — %

curve between two points on a straight line will remain the same. ASSS

2 N X —y_,. Thus the above discussion shows that “The ratio of
My X 8
vertical change to horizontal change is called the slope of a straight line™, =4
AS Ay = y» — yy and Ax =x; —x;. Then ;
Rise /My
the slope of curve = _RLLH 5 zl— :
In the light of above discussion we present fol lowing possibilities:
L. If¥) = y2 while x; # x; then the straight line derived through the

points (x}, y1) and (x, y2) will be horizontal. Its trend angle will be
zero. As a result its slope will also be zero

It is shown in Fig. 3. 3
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=" 4. If a straight line slopes downwi ml and signs of Ay and Ax are
. opposite to each other the value of trend angle (8) will be greater
than 90°and less than 180°(90°<8<180"). Here the slope of th
1 ) . AY : . \s
o8 curve will be negative. tan f =7° < (. [t is shown in Fig. 6.

[ p.’-:

DERIVATIDN OF EQUATION OF A STRAIGHT LINE.

The straight line is determined by the followings: (1) Two points
ﬂ!lth: line, (2) The slope of the curve and (3) One point on the curve. As a
'~ result, different methods are adopted to derive straight line. In the situation
of two points on the curve the method of two-points form and intercept
1 are used. Again the methods of point-slope form and intercepi form
sed to derive straight line. These formulas will correspond to 1$hﬂ
'fm‘mnfstrmghtlm: ie, axt+by+tc=0. i
Form  The salient feature of a straight line is tha
| 1ins same. As a result, its slope can be obtained betwze
he line. Such slope will remain same. On such basi
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" This is the general formula to derive the equation of a s
when the two—point form method has been followed. As if we b
points like x] =3, x, =-5,y] =4 and y> = 2, by puttlng them in fi

we get equation of straight line.

yo—yl 24 N

S e e y—4= 8 3(~=
= y — ——é 3) = y— l{x—ﬂ:}}r 4‘—43'_-
3 .

= 4-H=4C7) = 4y-16-x-3=4y-16-250

=D x-4y-3+16=0 = x—4y+13=0

Thus x — 4y + 13 = 0 is an equation of straight line. If we put x-
and y = 4 in the 2quation x — 4y + 13 =0 = 3 — 4(4) + 13 -U=:-ﬁ
Again if we puri- 5, 2) in the equation ¥

X—4y+13=0 = -5-4Q)+13=0 0=
2. Inti:rcept Form

If the point (x|, y{) is a y~intercept which is shown by (0, I&J
b # 0, while point (x2, y2) is an x—intercept which is shown by :
where a # 0 the straight line formula regarding two points will be as &

. ¥2-yl1
Ry =

xz_xl (I*II)

Ifwa introduce b for yi. 4 for X2,

i 0 f
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~ This is the equation of a straight line in intercept form when mfw
 two intercepts. If we are given the following intercepts (0, — 6) and ﬂ
we can derive straight line with the help of above formula. Here b =

ad @ = 4, putting them in the formula,

S I 8
gy =L =g+l

Multiplying both sides by 12 (12) (3 = +-_E{-; )=(1)(12)

3 3x — 2y = 12 = 3x — 2y — 12 = 0 This is the equation of st. line.
Puttmg (0, —6) in the above equation.

3(0)-2(-6)-12=0 = 12—-12=0 ' = =8
Putting (4, 0) in the above equation.
3(4)-2(0)-12=0 —~  12-12=0 = 0=0
Point — Slope Form
We know that the slope of a non—vertical curve is:
yg=1 Y=l
T x-x x—x
. y2 -yl

Writing the formula of two point form: y —y1| = e (x —x1)

i : Rsicp]acing the item of this formula by m, y —y] = m (x —x1). This
' ﬁu: equation of st. line with the point slope formula. Thus, if we
gwen one point and slope of a straight line we can d@vg };‘.

ati on of st. line. If the pﬂlﬂt is {.—1 2) and the SJUFE 15 ('_'duzm
_ W (x1,y1)=(-1,2) and m=-—4 ¢

"f:—-xl):::y 2=k B 1 |
- _%-‘_ﬁ-.at - o

- A ,..__-., & # % g
o (r: Sk L LT
R Ay

gl by



i
L
e |

s (X)) YY) TMR= YT mx T
This is a straight line equation in the slope intercept fﬂl'm.,_;
we are given y-intercept and slope of the curve we can find
line. If we assume y—intercept (0, 5) and the slope of the curve (3)
b =5, m =3, putting them in the formula. |
¥=mx+b —y=3x+5 = 3x -y +5=0 Putting value
andm 3(0)-y+5 = 0

Again putting (0, 5) (W -5+5 = 0= 0=0

ECONOMIC APPLICATION OF A STRAIGHT LINE

The demand function, the supply function, consumption function,
saving function, IS curve, LM curve etc. are the representative of st
line. Accordingly, they can be explained with the he Ip of above menti oned
formulas. In the beginning we derive demand function with the he}p
two—point formula. Two point formula of strai '

y-y = £2°7
X

1_I|

. Following it the demand function

ght line:

l(-“":_x|ll

formula will be as :

_Q2-Qq
'i.“e—f:h———*-pzﬂp.1 (P-Pyp)
gl ! If P1 = 80, Q1=10 £ o
. £ (80, 10) and the second pui:;tpz']l 02 = 20, G g
-~ formula Will be (60, 20). Putting them in the dem
20-10 >
Q~lﬂ—6ﬂ_sﬂ(}‘-8ﬁ):} Q*l{}: _12[::'(?'1 :
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ON FUNCTION
we take two points on the consumption function (100, 100}
30), applying the two—point formula.

o e
% — I—Yz Y1 (Y Y1) . Putting the values in this formula:

‘-4 & 130100

J- Pt

_ e 3 3 3
ft C-100 = SG{Y-I{){}) = C—IGO=§Y—§(IDU}

C = 0.6Y-60+100=C=06Y+40 —=C-06Y — 40=0.
Putting the values Y = 0 and v = 200

B0 = C-40=0 - C=40

C - 0.6{200) - 40 = 0=C-120-40 = =C=120+40= 16& |
Thus the first point on consumption function is (0, 40) while

point on consumption function is (200, 160 Pl
1om mhﬂdllle %m&mlght liste { ) If we W

as shown in Fig. E&I‘f --




'iﬁ the first pnmt on saving function (0, — 40). If Y =3

04(20ﬂ)+4ﬂ 0 - S-80+40=0=>8= 4;0 *i'r"“:-i
h"“lp of two point (0, — 40) and (200, 40) the saving schedule is

~ We know that IS curve shows the combinations of rate of interest
| level of income where savings are equal to investment. If we are given

& Y2- Y

B —Y] = 75— l{!—:]j_.

N 199-199.5 . 5

5 5 (~Too)

b 100 ~ 1000

. 09 2 = N

K-1995= —5"(i-7p5) = Y-199.5=-10(i=7gg)

b, 100
5 ¥_1995=-10i+05 = Y=-10i+05+199.5
Y =200-10i =  Y+10i-200=0

“Ewepun—o% then Y +10(0) ~200=0=5 Y =200 |
Ifwe put i = 20%, then Y + 10 (7 mn )-200=0 = Y=198 8
3 ingly, the first point on the IS schedule is (0%, 200} md 'M




