CHAPTER-06 | THE STRAIGHT LINES - =

LEARNING OBJECTIVES

After studymg thlS chapter the students wrll be able to understand

- .;-_;_-_-l-f:_.ef_{Cartes1an Coordlnate system

. ;_f_Dlstance for mulae in R*
‘e Different types of formulae in Cartesran coordinate system
® :f_':__'.i?__-_‘Relattonshlps between Cartesmn and polar coordmate system

? . jiﬁgﬁffAngle between two mtersectmg l1nes .
* .__:-__'-Concept of concurrent of three stral ght l1nes
. 0 -’Drfferent types of equatlon of a stratght lme

...fif'?-_;.":-.f.‘Busmess applrcatron of stralght lmes

6.1 INTRODUCTION

r’:rench mathemattctan and phllosopher Rene Descartes (1596 1650) 1s credrted Wlth thef-:f';.{_
Tnventron of this new branch of geometry, whlch is after his name also called as Cartesran]i___-f__
veometry The fundamental 1dea of the analytlcal or coordlnate geometry 1s the representation
of pomts called coordmates m the plane by ordered parr of real numbers and the
representatlon of lmes are curves by algebralc equatlons Coordmate geometry has enabled the"'_.;_'-_;f.
mte gratton of algebra and geometry since al gebralc methods are used to represent and prove-;:fff:?.
the fundamental properttes of the functtons corresponds to partrcular types of llnes and_f{_f
analy31s of vartous geometrlcal propertres of these curves Due to these features coordmateﬁ_‘-ff
aeometry is consrdered as a techmque for analy51s of geometrtc flgures based on certam;-'ﬁf_f_
a:noms suggested by physrcal consrderatron such as stratght lme parabola, c1rcle hyperbola
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6. 2 ABSCISSA AND ORDINATE OF POINT

- 1HE drstance of a pornt from y-axrs measured along the x_ axrs rs called abscrssa or x-
coordrnate of the p01nt In frgure-l PM 1s the ordlnate (y- s Y -
'_coordlnate of point P) whlle OM 1s the abscrssa (x-— b ‘
coordinate of point P) - - i
The abscissa and ordlnate taken to gether are called,{
__fcoordmates and these coordinates are always wrltten'.ﬂ-_-”f.'__?i" -
~ between brackets, the abscissa berng written first and then |
~ the ordinate separated by a comma. Thus, if x and y ae
~ abscissa and ordinate of a point P respectwely, then the w—rai o
ffr_:posmon of the po1nt P in the plane with respect to the_'jf;.;_lXj':.f-ff:f_ 0
-~ coordinate axis is denoted by the ordered pair (x, y)
: meaning thatPis a pornt whose absc1ssa and ordrnate are x e
_{;__-:-and ¥ umts of Iength respectlvely -~ Flgure I C oordlnates ofa Potnt
Varrous methods of expressing the coordrnates of a pornt 1n a two d1men51onal plane are .
1) Varylng alphabets (X, ¥), (a b) (h k) ' . - - .
.-_.:”) Varymg SUbSCI'lptS (xh yl) (XZ! YZ) (x_,” y3) s e
._*’111) Varyrng dashes (x y) (x Y) (x ) -

. (Absolssa)

_-__,_-:When the plane is dmded mto four parts or reglons (also vi
called quadrants) by two mutually perpendrcular s -
1ntersect1ng at right angles at the point 0=(0,0) calledf}? -
-_{_-orlgln then such lrnes are known as rectangular ax1s off' .
{_.;coordlnates Quadrants XOY, X°0Y, X'0Y" and XOY . L i+
are respectlvely leveled asI II III and IV Cluadrant - | ,

-'.':]__'?The conventlon of posrtrve and negatwe 31gns followsf_f_}__f;_: ot e

from the deflnrtrons of abscrssa and ordlnates in terms of " .
’__"T‘drrected line segments Posrtlve drrect1ons are rneasured ”I (‘ -) '_'._lv(-l-.’-)v ﬁ_"-;?_'_
firlghtwards and upwards from the orlgln 3 SIS

:‘_'_These quadrants are also represented as follows
- l"‘ quadrant - :if._:j": ; _;{ (x,y) X>0 and y>0}
o quadrant : {(x.y); x<0 and y:>0}";."'-__
- 3 quadrant " _. - ,_-{(x,y) x<0 and y<0 }
. quadrant i .-{ (X Y) X>O and y<0 }



6. 4 DISTAN CE BETWEEN TWO POINTS

The dlstance or length between two pomts P (xl,yl) and Q (xé.,t yg) 1s gwen by the formula

e - -_ Ii'

X oy ) (Yg-"'Yt) \/ (d1fference of absassa) (dlfference of ordmate) =
where the square I'OOt IS taken tO be posmve - | ., = .. - -
To prove thls formula let P and Q be any twc pomts m the plane w1th coordlnates (xi, y1) and-:]
(Xz, yz) respectwely as shcwn m flgure 3 It 1s now required to express the dlstance PQ 1n-;i=f}
terms of ccordmates of the two pomts = - - - .. e
From P and Q draw perpendmulm PM and QN on the x ax1s Form P draw perpend1cular PR—"
onQN ;n__wntd_,,w,,Hnﬁﬁwne_m_,_.n,-.e_ . -
\low OM xl, MP yl, .N Xz, NQ yz | —

Then MN PR ON OM lxz--;x,I

QR QN RN b’2 J’1|

Hence from the nght anglc tnangle QPR we have = P ey IR

PQ PR2+RQ Ixz—xll +|y2 }|

F: gurc Dlstance between two pomtf

REMARKS -
No 31gn 1s glven w1th the radlcal because cnly the
numencal value of the dlstance and not 1ts d1rect10n '
1s needed . - . . - _' __ }
The d1stance between the ortgm .(O O) and the pomt Q(x y) is gwen by

- 0Q=y +y The dlrected segrnent OQ lS called the radlus vector 0 Q
o COORDINATESOFMIDFPOINT: . __jf_; -

Eor example the coordlnate of the m1d-p01nt of the jOIH of pomts (6 5) and ( 2 3) 13

__ (6+( ),-ﬂ,_

. A s o, '-\. e - -, - - o ' Ly i St o o Foe - H o s
- CI] 3 i T - | - > = e R i - * b - A - T
L T - - ! . 1 - o o e g ST - i T
| o : - e L ke s r; %
1 0 L - - 1 : - o - o
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(a r Show that the pomtS (6 6) (2 3) and (4 7) are vertlces of ar 1ght angle -
(b) Prove th at the pomts (4 3) (7 1) and (9 3) are the verttces of an 1so:~,eeles trlangle _

SOlutlon - -
_. ;’;._zjﬁ-(a) Gtven that A-(6 6) B--(2 3) and C‘““(4 7)
By dlstance formula we have - e
- .f;- “%ABj.—;—(G 2) (6 3) = 251 - > o i .
-;fﬁ:;'f-mece AB2 B C 2 + CA Therefore A AB C 15 the rlgh B _' 3 . c
-'_"’E'?f(b) We know that m the 1sosceles trtangle two 51de~; are equal Grven that A---(4 3) B"(7 1)_
and C-—-(9 3) By dlStanCE formula o s e e s T

”_f"_i_'Smce AB CA therefore the trrangle 1s an 1sosceles tﬁangle - -

_'.-_:.{_-Example 2 Show that the pomts (3 2) (5 4) (3 6) and (I 4) are the vertrces of a square

_”Smce AB BC CD DA therefore ABCD 1sarhombus .
Now, (AC)' (AB) (Bc) (2\12 + (22)_2 - 16 or, AC=
Smce (AC) (AB) (BC ) AB 1s rlght angle

:;"-%:Therefore ABCD is a square



64 DIVISION OR SECTION FORMULA

The coordmates ef the pomt R (x y) whrch drvrdes the hne Jommg two pomt (xl,yl) and Q (Xz- ?;i__:
)’2) ln the ratro m1 mz (a) mternally, and (b) externally are gwen below - .

mx, +m,x; - i - -
(a)x_-____._______z____g___r_ —1—)-,-2——-2}4- (mtemal dlvrslon)
m1+m > nem, T

(b) X = ; 1 2 __y_ - ______1_}’__2_______ ZYI (Externa] drvrsron)

REMARK If mI m2 . then the coordrnates of he rnrddle pomt R (x ) of the lme lornmg}i
[he pomts P(XI’YI) and Q(X2=Y2) St ._.-1 5 2 _Y.LEX.?.

The centrord of a trrangle is the pomt of mtersectlon of 1ts three medlans Each medran bisects
the srde opposrte to the vertex mto two equal parts The coordmates -
of the centrold of the trlangle are x :——v-—---j--——-——, .
y = -—-—-—-——-—-—-——-—-—-—-—-—-—-—-YI Y275 : T obtam these coordmates,suppose
A(XI’YI) B(x2 , y2 )and C(x3 , y3) are the vemces of the trlangle mg y} 1 n = 1'(,{3 QC

—\BC and AD be the rnedlan brsectmg lts bases lC at D Then the ceordmates of the rmddle'

Smce pomt G dlvrdes AD 1ntemally 1n the rano 2 1 therefore the coordmates of pornt G are }
{(x2+x3)/2}+1><x1 X1 +x2-{—x3

y= wlxyi Y1+y2+y3

. 5 X -'
= s A i -\.'“
) o A ek S e T
. e = e
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1 Example 3 The vertlces of a trlangle are A (3 5) --(-7 9) and C-—-(l 3) Fmd the Iengths of
the tl'uee medlans Of the trlangle - '. ;_:. ; *:'. . '" '~ ' | |

-ffi__::::Solutmn. Let D E and F be the mld pomts of the three SIdes BC AC and AB respectwely 0
the tl‘langle ABC - ‘“‘(3 5? s
'__‘ij_.f'B y deflmtlon the coordmates of these mld pomt are = aw b
 Coordinates of D%-- - ( 3 3)

= ._3+153 (21) | %

Coordi nates O fE =i

. 2) st e A BETE . D CAR) A i

Coordinates of F=| ——,—— |~ (—-27)

’_.'Hence by the dlstance formula the length 0f the three medlans 1s glven by

,Example-4 Fmd the coordmates ef the points which divide the join of (4, 7) and (2, 4)
'_1"-'_'-1nternally and externally m the ratlo 3 5

'Solutlon. Let R(X y) d1v1de the Jom of pomts P(4 7)) and Q(2 4)) mtemally m the ratlo

3: 5 -:.x - m x + m , xl 3 >< 2 + 5 >< 4 13 -

= - 1y2 + mzy{ 3 X4 + 5>< 7 47
. E ) asiaanm . ' .
When R(x y) d1v1de externally m the ratlo 3 5 then i

= o= 3 ek e o = i d =
L . el ! Nl L x ¥ e . 3
e T o ! : - : il -, i ¥ He o Ty
T o .
¥
- .

. m x2 le 3 X 2 5 >< 4

. m1y2 m2y1 3><4 5><7__ 23 .
. - m =1 s 3 5 ' 2 -
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-Example-S Fmd the rat10 1n Wthh the ]om of pornts (2 -3) IS lelde by X axrs E ?_:_5'_

Snlutlon Let P(2- —3) and Q(S 6) be the grven pomts Let x axis dmde the llne PQ 1n thef |
ratlo 1 K then the coordmates of the pomt of d1v1310n are : .. .

2><k+5><1 2k+5 n-d--—3k+6><1 --—3k+6

k+1 k+1 ki k+1 _ .
Smce the pomt hnes on the x axrs therefore 1ts y coordmates zero Thus'-‘:-_?: --

-~3k+6
k+1'

-= O ::> k 2 Hence the ratlo 1s 1 2 a

Example-6 Fmd the ratlo m Wthh the pomt (2 1) d1v1des the Jom of the pomts | _
(1 _,2) and (4 7) - ; .- - = - = . _;.; -
Solutmn Let the pomt R(2 1) dmde the _]011‘1 of P(l 2) and Q(4 7) 1n the ratlo 7& 1

4?t+1 b
By deflnltlon the conrdtnates of the pomt of dmsnon are 2“ ---:> 7\.—-—-:--- Hence R

d1v1des PQ 1ntemally 1n the ratro --2— 1:;>1 2

REMARK If the value of 7t happens to be negatrve then 1t 1mp11es that the lelSlOIl 1s;
external . e . e '
Example-7 Prove that the pomts ( 2 1) (1 O) (4 3) and ( 1 2) be the vertlces of a
Solutlon Let A( 2 1) B(l O) C(4 3) and D(l 2) are the vemces of a quadrllateral
o 2+4~4+3\ ”m*_ o 04353
Then._m_l‘dp'o:lnt_;_‘ef,-__-_ AC _'_ | — (1 1) “ ( ( }
Similarly, midpoint -Of;_.;BD-- (1 1) ,

ﬁ{ 2. ” Flgure 7 '{1 O} '.

6. 8 AREA OF A TRIANGLE . -
Let A( ,yl) B(Xz,yz) and C(X3,y3) be the vertlces of the ¥
mangle ABC as shown 1n f1g—8 draw perpendreulars AA BB -
and C respectwely on X ax1s Here OA- —xr, .QB -XQ, - e L
OC’ -x3 and AAS —-yl, BB —-fyz, CC —y3 area of the trlangle
ABC A-Atea of trapezmm AA CC +Area of trapezmm '

. -
CC BB —Area of trapezmm AA BB —E(Sum of parallel

51des)>< (Perpendrcular drstance between the paralle 51des)

thure 8 Area of Trlangle



220 || Business Mathematrcs _' |

Henee Area of the trtangle ABC 1s ) - |
. A-—-(AA +CC)><AC +;(cc +BB )xCB-—--;—(AA +BB )xAB

(Yr +Y3 )(Xj""x ) (Y3 +YQ )( ' "'X:’,) (Y1 +YQ)(X2 '”"'X ) -

%_[ (y_y3)+'x ( . y1)+X ( yl)],
5

S [(- lyz + szs + x3y1 )' - (y1x2 +y,%+y:5,)]
womwc M‘Emons‘ -

"--"-?':-"'::'Frrst Method erte down the coordrnates of the vertlces m a row and repeat the fll'St set at
j{f'-_the end Multlply across as 1ndtcated by the arrows and attach p051t1ve srgns to those obtalned
by thrck 11nes and negatrve srgns to those obtamed by dotted llnes Flnally, and up and take
__[-_'f“.ha]f Gf the sum 1 e : - -

Area of the trtangle A——

-'.__Second Method Area of the trlangl ——2— ,wr2 y2 1 |
. 'The pornts A B and C are collmear 1f the area of the trtangle formed by them 1s zero -
' Example-S Frnd the area of the trrangle whose vertlces are (1 2) (7 3) (12 2)

' _"Solutlon Are of the gtven trlangle rs

;[(1><-3 1><7) (7><2 12><-3) (12><1 2><1)]
= -%-[(1)«-—3 1><7) (7><2 12><--3) (12><1 2><1)]

; [ 10 + 50 * 10] 25 Square unlts - _. ' _;

Example-9 Show that the area of a trrangle 1s feur tlmes the area of the trrangle fermed by
Jommg the I’I'lld pomts of its 31des | : .. - .
Solutwn Let ABC be the trtangle wrth base BC-2a D E and F are the rmd pomts of BC AB
and AC respectlvely Let us consrder D as orlgln and BC as x axrs

Let the coordlnates ofA be (x. y) - .



= —[(xx0+yxa ) + ( a >< O 0 >< a )(a >< y O >< x )] | ay

A= [ral i T, : 3 S % o . -
L . r 5 et = e - - s T - T R .
e | v - e Ey e, g r, F - - -
= - 5 . - - ¥ : -
X 53 -

- o r - =t - =2, 5 2 4 AL
gy & - - x e - - e - . - r' . r e e i s r - 2 = i ;. o 5 TP Pt Ty T e ol e e 5 ok = TR . 3, ¥ . - . iy Sk s = 5 i - } Y
L n [ = e8] g = et - & = Sl H : " - - s iy 5 - - ok L - s b S o =] = - s et 3 S ok % L I H !
X L g = - o R T e h = k - - - o 3 =] DR e s R e = - e - e LAE - . : = - 7 . X £~ & Tt o : ; x : T ; " i e B el { s
2 h . E : . 1, L= et ' ST ok ) =1 5 i = ;. = T S I S I T = E e o K oL, = : n o o = T Tr - ) % . = e T, L A T . Sy P Tl :
= - N “ Lr o e o - ey s, = P e L - L 5 = C " d i 3 e ! - - L LR % = r, E S e - - T e REERE - 5 vy - Y s P =T 2 o i - :
. = - - ) 2 Ay . e, iy et e - L Sy Tt L . ey s - - s o . R S T Sk - 4, = L i . L =, : ;: o il ] r =, r o -
: ; - 2 | : = - e x ! - H = e 3 = - =t o . S e T e T e [ 5 e o = g Y el 5 e o . AN = = L - S, : L, =y a
. L - = ¥ = - ~ £ & = < x T T A i = L - el § - g 3 . 3 t : ; ! =
1 c - . . 1 bt = 4 h = 20 ATy E - 3 ot s S - . s o
T i . i " =ty - ey T -E S o e e s e, o . « e ol L o - =1 r- = :
- r R e, . e - . o - k. Hut = L " o ik ..
g, - o e . by y = = el ey ' - ot =TT - = L L L o -. 5 7 : ﬁl’ "
= - - e T - = ; - T " r

ccla 0)'” -
Frgure-9

Area of AEF == =939 3 0 X Bf 3 B) 13(0 9)

Hence A ABC- A DEF - %
Ex‘ampl.e- 10:.S;h0W thattlifepoi_ntS?P(3,+2), Q( l 1) and R( 5 4) are coll me ar : . o
Solutlon. The pomts P Q and R are collmear 1f the area of the trlangle formed by them 1s'_:f_f-
zero Therefore area of -

% =

-t < j s {< b

[3 2 4 + 5 1. 12] 0 Hence the pomts are collmear
Example-11: i th‘efpo in s—~<'2:372 LT e find the valfufé of k.

Solutmn. The area of the trlangle formed by the glven colllnear pomts rs grven by

2 3/ 2 7/ 2 9/ 23/ 2 ol L ) |

—_—_> _}i.{_?__ﬂ 7k 3k 18 _.() —_—> k 5 [Ans]
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6.9 POLAR C.ORDINATES

Polar coordlnate system IS used to determme the pos1tlon of any pomt 1n the plane Let OX be
a glven stralght llne called the 1n1t1al lme through a flxed pomt O, whrch 1s called the or1g1n or"
'__j-pole Take any po1nt P 1n the plane then 1ts pos1t10n 13 f1xed 1f the dlstance OP and the angle
‘-'_-':._?-'---Pox are known The length OP--r s called the radlus vector and the angle XOP 9 1n called

.:-_;lf_the Vectortal angle of P The r and 6 are called the polar co ordmates of P and 1s denoted by P

jfThe vectonal angle 9 1s posrtwe 1f 1t 1s measured from the 1n1t1al lme 1n the clockwrse

"-"}dlrectlon and 1s ncgatlve 1f measured 1n the Opposne dlrectlon '

':6 10 RELATION BETWEEN POLAR AND CARTESIAN CO.RDINATES OF -

f__'_;i_Let P be any po1nt whose Cartes1an coordmates wrth- —respect to the axes OX and OY be (x y)
'-::Eand the polar coordmates wrth respect to the or1g1n O and mltlal llne OX be (r O) Draw PM
:':{perpendlcular on OX we have '. = | _. ._ ... -
_.'_OM x MP--y, 4 MOP-@ and .P--r Now 1n A .PM

> . E -.- cos 9:> x ._ : r cos 9. . .. - (1) | . _ _ - .

::'.*}_Squarmg and addlng (1) and (11) we get

:'_Dlvrdmg (11) by (l) Wc get tan 9-—- y Or 6 tan y - . - -
o - = F1g 10 Relatlon between Polar

and Cartesmn Coordmates
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6 11 THE STRAIGHT LINE AND STANDARD FORM OF ITS EQUATIONS

Stralght hne plays an 1mportant role 1n the development and study of curves Mathernaucally,f_
a stralght lme may be defmed as the shortest dlstance between two az dlstmct po1nts -
(1) Slope (Or Gradlent) Of a Stralght lllle | - - v ._ .
The slope of a line is defmed as a tangent of the angle ._
Wthh the lme makes w1th the pos1t1ves dlrectlon of x-ﬁ .
axis. and is generally denoted by m. Thus 1f a llne makes';"_;"-:_'_'. _. -
an angle 9 With the posmve d1rect1on of the x~ax1s then 1ts - A
slope is given bym . - - v ’ .
i @ 15 aCUt@ the SlOpe lS p G‘Sltlve an d i f 9 IS -
obtuse the slope I nogatwe o -

ihe Sl()pe of a l1ne passmg through two po1nts £

A (x;, y;) and B (xz, yg) as shown 1n F1g 12 IS gwen by

| tan 5 BP y2 y1 Dzﬁerence of ordmates '_ “ Fw 12 Sl()pL of Snamht lme
AP ”-—---x1 Dzﬁ”erence of absczssase -

(i) Equatlons of the Coordlnates Axes - ¥
. (1) I f any pou" : p (x y) lles on the x-ams then lts -
ordmate yis always ZE10 (Flg 13) Therefore e d
y 0 1s the equatton ofx ax1s =

_'-_-7(11) If any polnt P (x y) hes on the y-ax1s then
- 1ts absc1ssa X 1s always zero (th 13)

Therefore x 0 1s the equat1on of y—ax1s :'

F1 g 13 Equatlon of the |
Coordtnate Axes

i) 'Eqnatlon of llnes Parallel to Co ordmate Axes
_Let P(x y) be any pomt on the hne PR parallel to y- -
axis and ata dlstanoez’ a’ from it. Wherever the point '_
P lies on the llne PR 1ts absc:1ssa X B always-"'::f".'.“-f'f?'-f-

- 'constant and is equal to a Hence the equat1on to
the stralght llne parallel to the y—ams and at a A
dlstance from 1t 1s X = a - -
'(1) Slmtlarly, the equatlon to the stratght lme - 8
' parallel to X- axls and at a dlstance ‘b’ from 1t 1s-. ,J - RM o} e j__ X 'f{'f;;

y b . - - Frg 14 LlneParalleltoX a:ns and Y—ams




;'ff(lv) Orlgm-slope form of a stralght lme. ._The equatlon of . _Y___ -
stralght lme through the orlgm and maklng an angle 9 w1th x- ?"j' -
':::':‘.jLet a stralght lme OA passes through the orlgln O and makeS'5':1f_._f._.._f-f'_"_: -
angle 9 W1th the posuwe dlrectlon of X- ams B AXOA . : .
ff_fLet p(x y) be any pomt on the lme Draw perpendlcular PM < '

:"_'-:".f”from P on x-a)us as shown m Flg 15 then m A POM we havef - '

M e o
_ - g quatien ef Stralght L1ne -
_ﬂ?_.:_:;i OM ."” tan 9 0}" P M .M tan 9 - ' . _:' . Ortgm—slepe Forrn '.

or y - xtan@ or,y mx Wthh 1s the requ1red equatlon _ _ It
(v) Slope—mtercept form of a stralght lme' The equatlon of a stralght lme Wthh makes an_}_
_angle 0 with the x- -axis and cut any mtercept ¢ on y- axis. - . '_ .
Let a stralght lme AB make an angle 8 w1th the x-ams and cut off an mtercept OL--c on the y
'_."',ams Take any pomt P(x y) on the lme and draw perpendlcular PM on x axzs and LN on‘_
Now m ALNP we have

> PN MP MN =

e |

ng 18 Equannn ef slraight lme Pomt Slpe Form

For example: As the number of umts manufactured mcreases from 6000 to 8000 the total'-"'f__
_-':"COSI of production i lncreases from Tk 33 000 to Tk. 40 OOO Fmd the relatlonshlp between the
i'__-':_cost (y) and the number of umts (x) 1f the relatlonshlp 1s lmear .

; ;}'.Z-'Solutlon' Let the lmear relatlonshlp between x and y be glven by
.'-.-;When x 6 OOO y --33 OOO Therefore from (1) we have -
33,000 = 6000a+b ........ s .

_Slmllarly, when X = 8 OOO y =40, OOO therefore from (1) we have
_-_40 000 8 000 a + b (111)
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Subtractm g (11) from ( m) we get 7 000 2 000 a or a--3 5 .
Substltutmg a--3 5 in (11) we get 33 OOO —6 000 >< 3 5 + b or b = 12 OOO -
Hence the relatlonshlp 1s y—3 5x+12 OOO . -

(v1) Two mtercept form of a stralght lme._Let us oon31der stralght lme Wthh cut off
mtercepts ‘a’ and ‘b’ on the coordmate axis x and y respectwely Suppose th1s stralght lme cut
off the ax1s of X and y at the pomts A and B respectlvely such that :_::_._;;' - -
OA band OB-_a - . - .

Let P(x y) be any pomt on the lme AB and draw perpendlcular PM on x-axrs
From AAOB andAPMB we have -5 - -
PM MB OB OM OM

._1___

AO OB __ OB - OB

o -2’-...... - .

= s = > - = . v 2 =
: s - Ak Tl K ']
' ” i £ . - . 1 — H 2 - -
X 1 1 y - T N . - - - - = o ] 3
= b : - i (= . L " - - . . o o e e r. o LN
+ Y = e S . : h i : . ;
i - L - . = - 5 | . = - 1T . = = ¥ e
4 T, - - i T i Ty 5
- - :
-
=

Thus -—+--)-)-:” 11s the requxred equatlon o

... - Lme_;;a
(vn) Pomt-slope form of a stralght lme. The equatlon__"-’-_'E'_f'-_-_--_;,_ = TWO{’“ Fe’??epf_ Eorm - -
of the stralght lme havmg slope m and whlch passes; |

throughthepomt R(xi,}’l) - | - I
The equatlon of a stralght llne AB Wthh makes an angle' - % o <
0 with x- -axis. and makes an 1ntercept OL—c on y-ax1s 1sf-_ Lo e . N
gwen by y mx+c (l) ' : = : ‘ - - -
If th e P 0 i Ilt R( xl , yl) ll e S 0 1'1 ( 1) ﬂ‘l en W e h EW e. % = iaeee

y m.x1+c or c-'y1 me:1

P““‘ﬂg this  value Ofc m(l) ‘we have, Fig: I8 Equaiion of straight line: Point

or, y y1 (x xl) whnch 1s the reqmred eq“atlon -

Remark The s10pe ‘m’ of a llne is a real number T herefore m O m > O or m < O -
(vm) Two-pomts form of a stralght lme' Cons1der a stralght hne passmg through two pOll’ltS."}_:}_"-_.'.;f
(xi, y;) and (Xg, yg) We have the equatlon of a stralght lme passmg through the smgle pomt';_v.f :;:-
(xl, yl) w1th slope m is gwen by
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.But 1f the pomt (xz, yz) also lres on the same l1ne ‘then we have

M_’Puttmg thls value of m m (1) we get -
"‘"}’1‘“‘ - x xl) or - = Wthh 1s the requrred equatlon
f{f?'f__'_f.*(1x) The equatlon of a stra1ght lme . -
- (a) parallel te ax+by+c-0 1s ax+by+k 0

x ;r1

(b) perpendlcular to ax + by + c = O 1s bx ay + k 0
x(x) Two strarght lmes W1t-h slopes mi and m2 are
(a) perpend1cular 1f m1 m2 1

(b) paral lel lf m1 m 2

- 6 1 2 GENER AL E Q UATI.N .F A ST ._

-::-!___:;.-.-_'_?:-..where a, b c are constants and x y are vsr1ables ..

-"3)?_'%_'-?:-Suppose the three pomt A(xl, yi) 3( --vz)and C (x3, y3) 11e en the locus represented by
_f'?_'f_j:__-f_the frrst—degree equatron ax + by + c = 0 m x and y ._ .' I.
._ :_j::;'Smce all the three pmnts 11e on (1) then coordmates of each of them must satlsfy the equatron
_ :_1 €.

A by o= O i)

Mult1ply1ng (11) by yq -'-— -y3, (111) by y3 y1 and (w) by yl y2 and addmg, we have -

- [xl (yz = ) + xz(ys yl ) + x'a (yl Y3 )]"' b[}’1 (J’za )+ yz(Y3 yr ) + }’3(3’1 )’2 )]
. - __ﬁ '. = ffﬂ et Yzl ' O
Con m(n-n)rnbi-y )+x,(0, - 'ya ) = 0 ’? '7 :

o 2 l{cl ()j o )+ xz (yq ' yl )+ 2 (;vl y3 )l 0

It represents x the area of the trlangle formed by Jommg three pomts Srnce area 1s zemq

f'.5:-'-?'-_'};.':"['.therefore three pomts A B C are collmear
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Remark Fnr determmlng the slope of the hne ax + by —!— c = __0 expless 1t as .

. = --—-x "‘“’“ rmc +d where mﬁ"— and d = “"““'" -
Thus the slnpe of the lme m: =—— ﬁc
- - . coeﬁ%czent of y

613 INTERSECTION O mw SruatGHT v

Smee the pomt of mtersectlon of two hnes hes on both the lmes and therefore 1ts coordmates
sattsfy both the equatlons Thus conrdmates of the pomt of 1nterfseet10n are ebtamed by
solvmg the equatmn of both the hnes - - | o -
Let the equatlon of the twn gwen stralght hnes be

_ a;x + b y + Cl' = . and azx + b2 y + c2 -
Let P(Jc1 - yl) be the pnmt nf 1ntersect10n then -
AR+ =0 )
ax+ b2 ¥+ 0 -..“.f.~.,¥_'“(ii) -
Solvmg (1) and (11) by the Cross multtphcatlon rule we have

5 “—-ﬂl __

o 2 ." ' L e -\.-".' 4 iy
R - = et 3 = =
] - by i S B =
= n i
"
-_m

. b b Cl a - Czat alb - azb

- b c2 b (:I t:laz---'----cza1
nr Jt1 = yl —“"'“"""'"—“
- alb — azb alb'--=-- - azb

6. 14 C.N)ITI.N F.R CONCURRENT OF THE THREE S?f?;.RAIGHT -rf}jff_-_lNEs _
The three stralght lmes are sald to be concurrent 1f the pmnt nf 1ntersect10n of any two stralght
hnes hes nn the thll‘d hne 1 e all of them have a pemt common tn all of them

Let the three hnes be -

ax+b1y+cl"“-.

e kR e

a2x+b2y—t-cz: = O
a”d aax“’ 3"""3"'""0 -
The cnerdmates of the pomt of 1ntersect10n of (1) and (11) are (see earlter sectlon)
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The three lmes are concurrent 1f thrs pcmt lles cn hne (111) That is, its coordinates must satisfy
'the thll‘d lme Therefore _'

613 |22 + b3 =gt =U
- \ alb = azb ;b arb = azb Y

- or al (b CB b Cz )+ b (Czas C 3“2 ) "' C G (azbl -asbz)zo .
f:’f-_-:.:'.'Thls may be wrltten m the determmant form as S

- T et i T e - ety =it o P, et T LE, ] - " Sy L e =, = s .
- = - L - .'. ... - .. - x " W u L L = ... . o o " . u . - 2 = ..
e - % . - " ' - - - . ) L H ., = R S, : - - . H L e

X - C I e e " s - . . - " '|:' F . . . T " . b Y s u
- o — - s . o Ay - - - . r " b ' - = s
- e - i - o B i = Fe s . Ty = i . = - - T . = i a ey
o e i - - k. m £ Ll - TN - = r) ot = .. e - . L . i
= A = - s g et e oy 3 h EAE RSN ¥ - = ki, = e g -3 o A, L

- l ‘13 f b3 C 3
'_:_’__J:'Hence the condrtlon that t;;:';j'f’g?':-ee lmes be concurrent 1s that the determmant cf the coefflclents .
shoul d be zerc - __
FOI‘ Example' Prove that the lmes 3x 4 y + 5 O 7x 8 y + 5 O and 4x + 5 y 45 are
;:f_:;_concurrent ‘ -

e
:
- e i S :'. '_. '..

L) " - - . a — . & - . by - v e —
S e S 1 e e > S e -
- ."‘-\. o 2o L E e e s T "

- - L - = '.- - [ e s T S S ¥ = - e

3 el o =t e i Pl e T e Rt Rl A

- S s e et =i s
; R i
3
e Lo

" = = Lo = A 1 " - et o e oy r W, - g g ol ey e L e g et -, 5
et = - e P, = - ! = fo et s S . H h S - el gy, o - a- - e T L 1 gl o s 4 o e L
E = '_ _- = . k3 = o Tigrl = s = Lty e == e = oy Ay 1 b= - - o T -
k. ¥ - Ty - Ty pe e e S ] i - T ol Sttty R P e S T e bt iy T Ry o R o ey e Lol Ty ol v o el =5 ak St
o s - “ s L e ek Tho . 17T T, o A S A oty = ) ol e i = Ll ey 1 ‘_ b W o
i Sz B EEp R e A T o A + i i 3 = i o B [ - AT s 2T e =
= = = o S =r e - < - o fr o - - - =3 e - ) - = =, - = z - .
- . e o - % - e L ety T - ey e g o - C sy - . o i - PR AR = X e el ayr A e o b =0 1= el
3 = e L = o e yrHer e T '. o r. " =y Lt A o iy S o -
e i - i e H T ' " T =
o e T 5 . o e b e x
L e L i = - o " 7 . =~ i - - o 1
. Pt . r. . ¥ e w _ .
- - L
At " ._
T &
o ., = S 1

= e v " o - = . = - A ‘i ek - - e - & . . - .- 5 ' Ly o, L .. . ¥ r.
L B o - " el e . e i - S - R T, Y - = o frat e - = - e = - =l : = T, =
Teat il i = |'-_ w - - ¥ - 3 i - ., - e S ik Ly Tk - e et ok = =il "
- s TR - o Pl ke =l L e | e ek A e s S o e "3, - b i o =1e", . L
A o _ 4 i T Py ot o R S e, - 5 g o] . . =, 2 -
] - 2 - : N . - - T - gl ol . 3 -
- RO O o oy ; o X i S LR r e, Y - e =] Pl 2 7 :
P . T i 1 b = e P e, I . -t AR T ] s 7 .
e S R i e R R L S . ] S __ : .\, 2
o - - o ] Ak - - 4 1 A
5 B - e L) _ X St e oty A, i L } - - ‘ - - o - =
12 v e . - T ] - o ", L, - = =
3 1 s %
- - . y
" 3 o T o - s -
'
- >, 1 ]

'Thus the coordmates cf the pmnt cf mtersectlcns of (l) 31‘1d (11) 15 (X Y). 5:5) Puttmg thls

f_;si}pomt 1n (111)1e 4x+5 y 45 We have -
- - 4 >< 5 + 5 >< 5 45 Wthh rs true Hence the three llnes are ccncurrent
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Let AB and CD be the stralght lmes y mlx + cI and y mzx + c2 mclmed to OX and at
an angle 9 and 9 respectwely so that m1 = tan 9 and m2 = tan 9 -
For Interlor Angle In flgure 20 we have - @

9 6""9 2 or 9 9 9 . - -
-tan n0- ‘an(g 6 ) - - = 5 7 -

tan@,-tand, _m, —m,

_-

1+ta119 tan' 1+mim2

D1fference of slope

1+Product of slopes -
For the Extenor Angle s - |
Gwen that ﬂ‘ 6+¢ or ¢, 7:' 9 |

Therefore tan ¢ - tan( = 9) = %c

Condltlon of parallehsm and perpendlcularlty condltlon of parallehsm. If the two llnes'-'-iﬁ'_ff"
o parallel them the angle between them 13 zero 1. ‘3 - -

m1 mz

9 Oor tan9 Ote

--'-—Oor m1 0 1e m1. ” mz. |
Hence two llnes are parallel 1f thelr slopes are equal - e =
Condltlon of Perpendlcularlty If the two lmes are perpendlcular then the angle between_'_'_j

them 1s 90 169 900 or tanﬁ tan90°----m that 1s

- 2 — or ’* 2 _-_-_-_-.;_-—— or 1+ mlm2 — O ze mlm2 1

Hence two llnes are perpendlcular 1f the product of thelr slopes 1s l 1 e the slope of one 1s
the negatwe rec1procal of the other -

COST EQUATION s
The equatlon of stralght line y mx + c 1s known as cost equatlon or cost functlon where'._

y = total cost mx = vartable cost c = flxed cost m margmal cost or varlable cost per-f,
unit, and x number of umts Therefore we have the relat1onsh1p
That is: total cost = vanable cost + flxed cost
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'____:.:._:..__.]llustratlon-ﬂ1 (a) Fmd the equatlon of a strarght llne parallel to the x—ax:s and passmg
'ffrthrough the pornt( 8 5) _' - .. - .
_i’(b) Fmd the equauon of a stralght lme parallel to the y-axrs and passmg through the pomt
;_;jﬁ-Solutl on. “' m '_ .. -
:::;(a) The equatron of a stra1ght lme parallel to the x axrs 1s -y k whrch passes through the
.pmm( 85) - . ._ - .- =
M_So the requrred equatron 1s y 5 or y 5 O [Ans] - - =
__j_-'_?i(b) The equatron of a stralght lme parallel to the y-axrs 1s x k Wthh passes through
we have x k ::> —-3 k :‘.> k — 3 - -

So the requrred equatlon 1s .x --_:——-3 or x+3 O [Ans]

-Illustratlon-OZ Frnd the equatron of the stralght llne - -
() Parallel to 2x 3y 5 O and passmg through (4 5)
-() Perpendlcular to 2x+3y+4 Oand passmg through (3 2) -
'fﬂfSolutlon' (l) The equatlon of a stralght Ime parallel to 2x 3 y 5 0 lS 2x 3 y + k 0
It passes through (4 5) - . _ - = =
- il 3y+ k o = 2(4) 3 (5) + k o = 8 15 + k o = - ,_;rkf: 0,:>k ----7 ;
=23 y+7= 0 [Ans] : f f .
_i.:ﬁ'(u) The equatron of a strarght l1ne perpendrcular to 2x + 3 y + 4 0 zs 3x 2 y + k O -
It passes through (3 _..2) . .
23x-2y+k=0= 3(3) 2( 2)+k 0::>9+4+k 0

= 13 +k=0=k=~13 - - -
_,'_:.'Hence the requ1red equatron 1s 3x 2 y + k O :> 3x 2 y 13 O [_'ns ] .
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I“'“:tratton-OS Flnd the equatlon of thc stratght llne through (2 5) and makmg equal'
*-;_-mtercepts of opp051te 51gn on the ax1s - . ... -
._'Solutlon. Let the hne cut off 1ntercepts a and —-a from the ax1s of x and ¥ respectlvcly Hence

the equatton of thc stral ght lme m the mtercept form 1s

Smcc the hne passes through (2 5) therefore puttmg x 2 and y 5 m (1) we get

Hence on substltutmg a -—-;_;_.--3 the equatton (1) becomes x y = ,-—3 Wthh 1s the requlred'-'._~

equaUOH. ,*li',_;~-~x~h-.-af~af..i
Illustratlon-04 Fmd the equatlon of a stralght hne Wthh passes through the pomt ( 5 4) andf_;
1S such that the portlon of the llne mtercepted between the ax1s 1s dmded at thlS pomt m thef})

ratlo I 2

Solutlon. The equatlon of a strarght lme m the mterccpt form- 1s -
Slnce the pomt ( 5 4) d1v1des stralght lme m the ratio 1 2 therefore

12/3 12/4 4 3 .- | -
It follows that thls lme rneets the X ax1s at the Pont (4 0) and y-ax1s at the pomt (0 3)
Hence the area of the trtangle whose vertlces are (0 0) (4 O) and (O 3) 1s -

Area "; [0 X (0 3) + 4 >< (3 0) +( O >< (0 0)] 6 Square umts :
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_'- _;'}'-Illustratlon—()é Fmd the equatron of the Ime through the pomt (4 3) and (a) parallel te as well
_ as®) perpendicular to the line 3x+4y+7=0.
'ﬁ'"'-_":'_':;_!i.Solutlon (a) Suppose the hne parallel to 3x + 4 y + 7 .lS 3x + 4 y + k O ...... (1)

_."ﬁ"-_:_-ﬂ_":_':Here the equatlon (1) passes through the pornt (4 3) -

' 3xA4634+k=0> k= ..--24 -

_5 '___;"fffPuttrng the va]ue of k m (1) we get 3x + 4 y 24 0

(b)SUPpose thelme Perpendlcularto 3x +4 y +7=Ozs4x+3y+ k=0, )

"?__'.-;;?'_'_Here the equatlon (2) passes through the pomt @ 3) B

S

"'_:'f':_?'-_Puttlng the value of k m (1) we get 4x 3y - '7 0

-Illustratlon-07 Fmd the equatron of hne Wthh has y-mtercept equal to 3 and s
f;_fi'*perpendrcular to the hne 2x + 3y +5 0

;;%-Solutlon. Gwen 2x + 3 y + 5 O :> 3 y = --2x 5 =:> y_ -------3—'-_x ---g-
Slope of the lme 2x + 3 y + 5 O zs - --3—- . -

Let the SlOpe of the requrred 11ne be m. Smce the glven hne 1s perpendlcular to the required

-_f-:_lme therefore m1m2 --1 :> m( 2/3) -..---1:> m (3/2)

_.'__'.:'?Hence the equatlon of the requrred stralght lme 1s -

‘Illustratlon 08 Fmd the equatton of two stralght l1nes through the pomt (4 -2) makmg an'

ﬂ__angle of 450 wrth the hne 8x + 7 y l 0 Show that these hnes are at rtght angles to one

j-'-another - . -

'-_-?Solutlon The equatron of lme passmg through (4 --2) IS gwen by -

- y + 2 m(x 4) ....... ( ) Where m 1s the slope of the strarght lme

_._“Gwen 8x + 7 y 1 0 :> 7 y = ‘-—-8x + 1 :> y --——-g- X + %—
Slope of the g1ven hne 8.x+ 7 y 1 0 zs —-7

'Smce (1) makes an angle of 450 wrth the glven lme therefore we have -




- The Straight Lines| 233

0" m B takmg POS'“Ve Slgn - - - .

15

m 15 taklng negatlve 31gn

Puttmg these values of m m (1) we get

y+2-—-—--i}-5-(x 4)andy+2 15(x 2) =

or, x+15y+26=0 and 152 y-32= .
Smce the product of the slope-—l/ 15 and 15 1s —1 therefore the reqmred lmes are perpendlcular;-;_‘ff_'
toeachother - - .. . .
Illustratlon-09 F md the equatlon of the stralght lme passmg through the mtersectlon of.;_j:_?
2x 3 y +4 O and 3x + 4y 5 O and 1s perpendlcular to the lme 6x --7y +8 O
Solutlon. The equatton of any lme passmg through the 1ntersect10n of glven lmes 1s |

2x 3 y + 4 + /1 (3x + 4 y 5) 0 or, (2 + 3/1) (3 4/1 ) y + (4 5/1) ..... ' ...,(si)- |
2+3ﬂ _*_-j  1'~f---f“ = ””x,f

Slo eof 1 IS""’--'- '-
P () 3 4/1

Illustratlon- 10 Fmd the co ordlnates of verttces of the trlangle formed by the lme x-- 1 'l :
X~ 3x 1 0 and x+ y --5- 0 Show that the lme jommg the pomt (2 1) to any 1“urertex 18
perpendlcular to the Opposne 31de se el sl U G e 0 BEL e
Solution. Gwen lmes are x 1 ........ _.." (I) .
- x--3y-—1 0 ......... o (u) -

Let the vertlces of the trlangle formed by the above lmes be A B C
Solvmg (1) and (11) we get x = 1 y O

Solvmg (n) and (111) we get x 4 y --1 .
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Solving (i) and (m) we get x 1, y 4
- Thus, the co- ordmates of vertrces are A(l O) B(4 1) and C(l 4) -
-__'j'_:_ConS1der the lme Jommg the pomt E (2 1) to the vertex C (1 4) Then-s‘lépé_of

2 1 ( Y 1)

f-f_i_-__The slope of lme Jommg the pomts AB 1s 1/3 (say m2) Smce r:rqm:Z ,__3><(1/3) 1
therefore AB perpendlcular to CE . i- e s
'-'-:7:]Slmllarly, 1t can be show that AE perpendleular to BC and BE perpendlcular to AC Henoe
{The lme Jommg (2 1) to any vertex 1s perpendlcular to the oppos1te 51de -

'Illustratlon 11 Fmd the coordmates of the foot of the pel'perldICU131' frorn the pomt (6 1)
the lme 3x ° 5 y + 11 0 - ._ : .. - - - =
Solu tron Grven 3x 5 y + 1 1 O - 5 y ' 3 x _|_ 1 1 :> y ____2_ 5 + 151_ - e = :
_ Slope of he gtven ltne 1s 3/5 Therefore the slope of the llne perpendlcular to thlS 1s -5/3
Now the equatIOIl Of the lme passmg through the pomt (6 1) and perpendreular to the gwen

__glme 1s gwen by y +1 = - 3 (
The foot of the perpendrcular IS the pomt of mtersectlon of (1) and the gwen lme Thus
coordmates are obtamed by solvmg smultaneous equatlons

3x-—-5y+11 Oand 5x+3y 27 O

Solvmg these two equatrons we get x = 3 and y 4

= 6) or 5 X + 3 y 27 0 ....... ( ) *_ . -: i

-_’:_":_'__Hence the foot of the perpendlcular 1s (3 4)

?':-*';j;_.Illustratlon-lz (a) Fmd the equatlon of a stralght hne passmg through the pomt (3 4) such
that the sum of 1ts mtereepts on the axes 1s 14 - . - -.;;_ -
(b) Fmd the equatton to the stralght 11ne Wthh passes through ( 5 2) and 1s such that the
'_Ifi;?.iportlon of tt between the axes 1s dwlded by the potnt in the ratlo 2 3

Solutmn. (a) Let the equatlon be — + —g— = 1 whtoh passes through (3 4)

__o__ . -

 Given sum of intercepts =14 fe. sl
. adbsldcac 14 b .............. '.'.-.'."’i;.f."(i)_ jsi e
. "y 3 4 3b + 4a

Now | A 1 => cis = 1 = = 1 : 3b - 4a ab
a b a b =
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Solution: L

-:-:-'.’éf-Requlred equatlon is: =+ == 1 == + S 1 =>
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e

t_he mtercepts on the axes equal m magmtude and op j_f_s1te m 51 gn

Illustratmn-lS Fmd the equatmn of a line, whlch passes t'_f'f:"'f”':.-:eugh the mt (1 2) and makes

.'l\.

- . ¥y 5 .
t the equation be “""%*:1; ‘which passes thro

e - e E

 From the condition, a=-b

[T

Lo . T s A e
e b T Crea sy = A s
e T R o e e P - o P - TR =
! BT : 5 o il : ol e T s i i e s e T L5
- " ik L T agalt ol
- :‘ - - y

i
:
e,

_-_:_..

| Illustratlon-._lél__ Fmd the equatlon _o_f th_c_ llr.ié' pa331hgthrodgh thepomts (a b)and

Ill

e et




'Illustratlon-ls. Show that the lme jmmng (2 1) and (3 4) 1s perpendlcular to the lme Jmnlng___:___ |
t A (2 1) (34)C 5(75)

Solutlon.

= ae 4 —7_=3 3

S mce the pro duct of twc slopes 1s equ al to --1 glven f 1rst lme 1s pe__ﬁ_ T icular t y the sccond .

S 1 S e e St e s T i ol ALY Ll i L iy > e e -5
T e o o s = = ] - . B - - o 5 L . LY ., 5 5 - = ! = ey T EH 3 - Fe o el R - L T " - i 3
e " - e S L et " ¥ T o =t L N 3 5 z E I, x - T v L = =t = LR, F i = ey : W, : k = el B Y 5 r o et e - o "5 T r -
it . : e AT ; L = - <Lk oSty bl SR X =t L z = MLASES B ".". - '. + - o :. = ' 3T " i i L2 e -.-\. o b _ ..- 3 s = S = -.. . e '. R 3 T r % ’
1 e . - - AEE = o = = 5 hal i 3 i . T, o =t L = -
- 2 r " e - - L X o -
i e LT e - A ‘ -, X 3 .

Illustratmn-16 Fmd the equatlcm of a hne whlch 15 parallel to 2x y - 9 O and wh1ch
passes through the mtersectlon of 5x f?:_"?_i:';{f}f'y + 4 O and 2x + 3 y 1 .

SOlll tlml : G 1 Ven 5 x -|- y -|— 4 . ______ .. (1)

Solvmg (l) and (2) we get . -
From (1) ::> Sx + y + 4 O :> y = ’-'--Sx 4 ........ .
From (2) = 2x + 3 y 1 o = 2x = 3( 5x 4) 1' h.

X - y1 y2 -
Puttmg the value of x 1n (3) we get from (3) -

y =—5x—4 = y= -5( 1)-4= y 5 4 = y = 1;_'

- Pomt of mtersectmn 1s ( 11) - '
The equatlon of a lme parallel to Zx y -—9 0 1s 2x y + k O whxch passes
ihrough(-—-l 1) - ..

Requlred equatlon of attltude 1s 2x y + k 0 f
::> 2x y + 3 .
:> y 2x + 3 [Ans ]:;
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i-Illustrahon-l? Fmd the equatlen of that hne Wthh passes thmugh the pomt of mtersectlon
'f_i:f'of 5x+ y+4 O and 2x+ 3 y 1 O and 1s perpendlcular to 2x — y =0

':Solutlon leen 5 x + y + 4 O ( I)

e

._:;'_?*':fSolvmg (1) and (2) we get _

'From (1) :> 5x + y + 4 O :> y —--:‘:'-Sx 4 ....... (3')'::"1 |

From (2) = 2x+3y—1=0 = 2x+ 3( 5x 4) 15 0{

= 2x 15x 12 1 O :> - 1 3x 13 = x= 1

-_'-'?.;_Puttmg the Value of x m (3) we get from (3) -

. y*-"-—-Sx 4:> y---_---=-5( 1) 4::> y 5 4::> y 1

- - Pomt of 1ntersect10n IS( 1 1) = ﬁ

The equatlon of a lme perpendlcular to 2x y 9 13 x + 2y +k=0, WhiCh passes through
x+2y+k O
- f -1+2(1)+k 0

:> 1+2+k 0—_*>k--.*--1 .
r-f‘f__-..'ﬂRequ1red equatlon of attltude 1s x + 2 y + k O :> x + 2y 1 . ::> x + 2y 1 [AUS ]

-"Illustratlon-IB Fmd the length of the perpendlcular and the coordmates of the foot of the
'iﬁ_i;._-perpendlcula,r from the pomt (3 4) to the hne 8x + 15 y + 1 = O _- . = 2
':f}"?-'Solutmn Flrst Part The equatlon of a hne perpendlcular to 8x + 15 y +1 .
-'{.:'15x 8 y + k 0 Wthh passes through (3 4)

15x 8y+k o :>15(3) 8(4)+k 0

:>45 32+k O:>k 13 -
Equatlon of perpendlcular hne lS 15x 8 y + k O =15x—8y-13=0_".)

:_-ﬁ_leen 8x + 15y +1 0 ----- (2) - =
.;Solvmg (1) and (2) we ge . - -'
1)-@ gives: (15x -8y - 13) (8x +15y +1) 0-0
::>15x 8y 13 8x 15y 1 O
:>7x 23y--14 o

. snme x:—- St



_Now from (1) we have 15x 8y 13 0
: fj';ﬁ.? 23 y + 14 3 jf:;_;fj;_ j'-j!'f_jff- . 345 y + 2 10 56 y 91

Putt 1r1 g the va l ue of y in (3) we get -

[Ans ]

Illustratlon—19 Fmd the equﬁuon oF adstrmght lme pas-,sing through the pomt of mtersectlon
of the lmes x 2 y + 3 . 2x 3y + 4 O and parallel to the line Jommg the pomts (l 1)
and (O 1) - -
Solu twn : leen x 2 y + 3 O . (’l)f -f:;
- 2x 3 y + 4 0 ...... ,'(2’) 
Solvmg equatlons (1) and (2) we get
{l) (2) gwes (x-2y+3) (2x 3y+4) 0 0.
5 x - 2 y + 3 2x + 3 y 4 0 .
ok yel=0m xmyoL®
Puttmg x y--l 1n(l) we get
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-:‘_Puttmg x-f-—-y+3 m(l) we get x+2y—1 O =

f.Puttmg the value Gf y m (3) we get x = _----y + 3
- :> x _ ( 2)+ 3 :) x 5 -

Pmnt of mtersectlon 1s (5 2)

'ﬁLet the equatlon be — + % = 1 Wthh passes through (5 2)
a a8
From the condltlon two lntercepts are equal a b
| b
2

Requed e‘31‘13t1‘31’1 Bed == 1

" o e . X 3 - E
= .a e o Pt o -2l u
S :
Fai

| 3

Solutmn' Slc)pe of the lme contalnmg the pomts ( 8 3) and '2,1)

Agam the slepe of the lme contammg the pomts (11 1) and (k O) iS:

5 k 1 1

k 6 [Proved]
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BUSINESS APPLICATION

}if.ffmeblem-O1 If total factory cost y of makrng x unrts of a product 1s y 3x + 20 and rf 50
"_-;:"'-'-umts are produced - -

a 'What is the varlahle cost‘7

'b’"' ‘What is the total cost‘? -

& What 1s the varrable cost per umt‘?

d What rs the average cost per umt‘?

e What 1s the margmal cost of the 50lth unlt‘? _

-;:_':'_:Solutlon. Grven cost functlon y 3x + 20 .

We know total cost = varrable cost + frxed cost
':';'::‘:_'_.-Here varrable cost = 3x and f1xed cost = 20

a ._'.’For 50 umts varrablc cost — 3 >< 50 T’c 150’1

~b. Total cost = - 150420 = Tk 170 "

c .-'[__-Varrable cost per unrt = Tk 3

. 170

.d."_Toral cost = Tk 170 Therefore average cost = -56- = Tk 2 40

_e.Margrnal cost of 50”1 unrt = Tk 3 [AHS ]

?-:-'__:_f';ﬁProblem-02 A frrm mvests Tk 10 “O 1n a busrness Wthh has : a net return of Tk 500 per
?;-_-.__-_jyear An mvestment of Tk 20 000 would yreld an 1ncorne of Tk 200() per year What 1s the
ﬁj-"._?{hnear relatronshrp between 1nvestment and annual mcome" what would be the annual return
.’;_fi_.;on an investment of Tk 12 000‘7 -

_.f'.__f.;Solutlon. Let x "-“7’ mvestment y*-* return (proflt)
For x = 10000 yI =500; lst po int is (10«0 500)
:_?_.;:;Fox x2 = 20000 yz“" 2000 2nd po mt is (20000 2000)

First Part' ' . . .

j_ff--Requrred lmear relatronshrp between mvestrnent (x) and annual 1ncorne (y) IS
x xr y 3’1 . .

- X 10000 = --500 - x- 10000 -y_--soo
10000 20”0 500 2000 :--:--:--:-.-.-'----—-10000 -1500



:i‘-l”o' o W0, v = 3530000 = 20y - 10000
. 3

}f:> 3x- 200« 20 Yo

=20y =3~ 20000 [Ans] -

Second Part - -

N -"en 1nvestment ( ) 12000 then the reqmred annual retum wﬂl be

20 y 3x 20000 :> 20y 3(1 2000) 20000
:> 20 y = 36000 2.0.0 ::» 20 y = 16000 ::> y 800 [Ans ]

.....

Problem-OS An 1nvestment ef Tk 900” m a certam busmess ylelds an mcome of Tk 8000
An mvestment of Tk 50000 ylelds an 1ncome of Tk 5000 If the mcome is a hnear functlon of

Investment determme the equatlon for thlS relatmn what is the slope" Interpret the slepe in
terms of the money mvolved . f_

rSolutlon' Let x - mvestmeht . yﬂ : meerne
For xI 90000 yI = 8000 1“ Pomt 1s (90000 8000)
For x2 -*7--- 50000 _.... 5000 2*“’ Pomt is (50000 5000)
Flrst Part - - - -
Requ1red hnear relatlenshlp between mvestment (x) and mcome (y) 1s
o 90000 _ y-8000 = x-9oooo 8000
90000 50000 8000 5000 40000 3000
:> x z(())ooo y §QOO~ - :> 3x 27000 40 y— 320000”
> 3x+ 50000 40y . :>40y 3x+50000 [Ans}
Second Part - .. __ Gl ae 1 A
ste” y1 8000 5”0 3000
“Run  x —-xz 90000 50000 40000' 40
Interpretatl ons of Slope. -
Here the slope } m = 4% | 1ndlcates that Tk ;% 15 added _ to the tetal cost (}’)-ff)l‘"-ever'y”_

addltmnal one umt preduced %

:}

11) smpe (m) = [ ]~




244 " Business Mathematlcs

'_l"-'--Problem-04 An mvestment of Tk 100 m a certam busmess ylelds an 1ncome of Tk 20 An
'.f??'_""mvestment of Tk 1000 ylelds an 1ncome of Tk 90 I the mcome is a lmear functton of
mvestment f1nd the equatlon for th:s relatton what is the SIOpe'? 1nterpret the slope 1n terms of
_'_'_;_'5.the money mvolve . j o - -
"--"-f':'Solutlon Let x mvestment y mcome -

For Jcl = 100 y1 = 20 15‘ pomt IS (100 20) A0

| For x2 = 1000 yz = 90 2“‘:l Pomt 1s (1000 90) _
'_:".é;.FlrstPart - -
Requtred hnear retatlonshlp between 1nvestment (x) and mcome (y) s -
x : "xz y )’2 .- 100 1000 20 90
x-—-lO. 20 x-—lOO 20

. .-._;.._900 -_....70 90 70 e
-.;;f-:> 7x~700 = 90y 1800 :>7x 90y+1100 0 [Ans]

Second Part

'_'_:f_-jInterpretatlons of Slope ... .

ﬁ,_.__..Here the slope ( 91)) mdlcates that Tk --—9——(—)—13 added to the total cost (y) for every
addmonal one umt produced

_"_-__.Problem-OS M/s R K Industry spends Tk 4000 to process 100 orders and Tk 6000 to
| process 200 orders Fmd the hnear relatlon between The processmg money and the number of
-_:'__orders Fmd the money spent for 300 orders‘? _ = . -
.ﬁ.'Solutlon Let X= number of orders y= expense .

For x1 = 100 y1 4“0 lst pomt 15(100 4000)

- For Xz = 200 yg- 6000 2nd polnt 1s (200 6000)

'_‘_.Flrstpart 5 o
-.i:_:Requlred lmear relatronshlp between number of orders (x) and expense (y) is

_ x e y y1 : x— 100 y—-4000 :> x- 100 y 4000
__::'.‘Jr'-i-—-»-Jr;2 y y2 100 200 4000 6000 -.:-__-:;:.—100 --_--—-2000

x 1” y 4000

::> 20x—-—2000 y 4000 ::> 20x—y+2000 0 [Ans]
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SecondPart - _ -
When number orders (x) 300 then the requlred expense w111 be - =
20x y+ 2000 0 = 20(300) y+2000 0 = 6000 y + 2000 o
: 8000 y 0 :> y 8000 [Ans] - -
Problem-06 A factory produces 200 bulbs for a total cost of Tk 800 and 400 bulbs for 2 total . f:-:_ |
cost of Tk 1200 Gwen that the cost curve IS a stralght hne f1nd the equatlon of the stralght‘.
lrne and use 1t to fmd the cost of producmg 300 bulbs - -
Solutmn Let X= number of bulbs, y = - cost - 7 -
For x1 200 yl'- 800 lst pomt 1s (200 800)

| For x2m400 yg 12(}0 2nd po1nt 1s (400 1200) ... - -
Requn‘ed l1near relatlonshlp between number of bulbs (x) and cost (y) 1s - e

X xl y y1 : X— 200 y 800 :> x— 200 800

% __-_- x2 y— Yy 200 400 800 1200 --.--..--200 ---400

:>J.C 1200 = y2800 2x 400--y 800:>2x y+4OO . [Ans] =

Second Part o -
When number of bulbs (x) 300 then the requ1red expense w1ll be -
2x y +4oo o = 2(300) y+400 0 = 600 y+400 o —_—> 1000 y o

Problem-07 For sendmg non wagon of wheat Food Corporatron of Bangladesh spends Tk
300 for a d1stance of 20 krlometers and Tk. 500 for a dtstance of 200 kilometers. What is the
llnear relatlon between the amount spent and number of kllometers covered‘? What are the_
slope and 1ntercepts of the -llne‘? Also find the cost of sendlng through 4()0 ktlometers -
Solutlon Let x = dlstance y expense o _ e
For xl 20 yl --300 lst pomt lS (20 300)
For x2 200 y2 500 2nd pomt 1s (200 500)
Flrst Part . . =
Requlred llnear relatlonshlp between d1stance (x) and expense (y) 1s

x Jr1 y y1 : x- 20_ . __y _39_9“ :> e 20 = 300 :> x _. 202){_ o ..
6% y-y, o 200 W30 0 -200. srrenE.

= le 200 9y 27oo:> le 9y+2500 0 [Ans]
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Secnnd Pal't Slope(m)_Rme yl yz

300 500 - 200
20 200 .;_;_-—180

-5’- “"S]

-_ Thrrd Part

_'fff: ;We know the mtercept formular -;—{- % .1'
-'ﬁ “We hﬂ‘v’e IOX 9y - 2500 0 .
= 10x- 9y -;.——-2500 .
. o 9y -.:.:-2500

[Dzvzdmg by 25 00 cm both szdes] 2 ';

. .;._e--—zsoo 2500 . ___,__,...-___.._250 2500

Here mtercept on x-—axrs (a) = --250, , mtercept nn y-axrs (b) = -

.Problem-OB The salary of an employee 1n 1995 was Tk 1 200 In 1997 1t wrll be Tk 1 350
'._':?l_:i;jExpress salary as a lmer functron of ttme and estrrnate hlS salary rn 1998 - . _' -
__l-f:ri_-‘-Solutmn. Let (s t) represent salary 1n TK and trrne 1n years respectwely The equatron to a

__:f;_f-f'strarght lme passrng through (SI 1 )and (Sz, )ls " gwen by

If 1995 is consrdered as the base year then two pornts are .

s st = (1 200 1) aﬂd (5‘2’ fz) (1350 3)

:.Thus equatlon (i) becomes - . =
3 ....1_- . -(_1200) . ———2——(3' 12.0)

. 1350 1200 150 .

f or 1503—-150 2s 2400 or s 75r+1125 the requrred functron

-Hence the estrmated salary m the year 1998 corresponds ta t- = 4 1s grven by

-y e L o o = .
ot e b . .. ) - I 5 -
=i o e e e - -
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Problem-09 A flrm mvested Tk 10 mllllon ina new factory that has a net return of Tk
S 00 OOO per year An 1nvestment of Tk 20 mrlhon would yield net income of Tk 2 mrlllon“_;___
per year What s the hnear relauonshlp between mvestrnent and annual mcome‘? What would;__'_'{?_'
be the annual return on an 1nvestment of Tk 15 mrlhon‘? _ . - .
Solutlon Let X and y represent mvestment and annual income, respectlvely

The hnear relatronshrp between mvestment and 1ncome would be the equatron of the

stralght lme Jommg the pomts [(10 OOO OOO) (5 00 OOO)]and [(20 OOO 000) (2 OOO OO.)] .
1. OOO 000 20 OOO 0“ 5 OO OOO 2 000 00()

| o ~10,000, 000 _ ~5,00,000 _ = L_l,.Q 000, 000 10 000, on - et 00
T -10,000000 - 1500 000 " y-500,000 (1500000 -
x-10,000, 000 _ 100 =
:> 20y 10, ooo 000 330,000 000 ' ’
::> 20y 3 x 30 000 OOO + 10 000 000 -
-~ :> 20y 3x 20 .00 000 ------- ( l) _. | ‘ .. |
.,:} y ___ i x 1 OO() ()00 - |
___ "20°

The annual retum y can be found by puttmg the value of mvestment x -15 OOO OOO m (1)

:y —2%>< 15 ooo 000 1 000 000 Tk (2 250 ooo 1 000 000) Tk 1 250 000 ,

Problem-lO The total cost y, for x umts of a certaln product consrsts of flxed cost and the
aarrable cost (proportlonal to the numcer of units produced) It is known that the total cost 1s
1k 6000 for 500 umts and Tk 9000 for 1000 units.
) _-;___Frnd the hnear relatlonshrp between X and Y,
f{;ii)_'Jl-'ff.f._"-Fmd the slope of the line, what does it indicate?
) Fmd the number of unrts that rnust be produced SO that
=z,;a) ':}:-There 1s nerther profrt nor loss . '
b) There is a proflt of Tk 1000

) There 1s a loss of Tk 300 It bemg grven that the sellmg prrce rs Tk 8 per umt

Solutmn Let x- nmt. y cost
For x1 = 500 y; = 6000 Ist pomt 1s (500 6000)
For Xg ---1000 YQ-—*QOOO 2nd pomt 1S (1000 9000)
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(1) Requtred llnear relatlonshlp between x and y 1s "

x xl y J’r - -

. soo _-____.-;.—-6000 " :bx 500 _y- 6000
500 1000 6000 9000 —-500 -:i--rf—300
:ﬁ W8,
~ y 6x+3000 [Ans] = o
(11) Slope ( m).._ ___E_zse _ 6000 9000 9-_ 3000 6 - -
. - Run_x —xz 500 1000 :;-500 - ﬁ
:-:Interpretatlons of Slope Here the slope (m—é) mdlcates that Tk 6 1s added to the total cost
E-ﬁ_;-..f;f?;_(y) for every addltronal one umt produced - - =

( 111) (a) For nerther profrt nor loss (breakeven pomt)

' - Revenue Cost -

. ::>6x-—-3000 -y- 6000 = 6x+3000--=___.-_ y

- _::> Pr zce ( p) >< Quantlly ( x) C ost ( y ) Caney => - p >< x -- y - :-_ﬁ_-:
:> 8 >< x 6x + 3000 - . .' :> 8 x 6 x _|_ 3000
':> 8x-6x= 3000 - -

= 2= 3ooo:> x -; 500 umts (Ans )

f_'%;_(b) For a pl‘Oflt of Tk 1000
" 1000 8;\: (6x + 3.00) :> 1000 8x 6x 3000 :> 1000 2x 3000

':> 2x= 4000::, 2= 2000 umrs [Ans]
(c) For a loss of Tk 3()0
5-:.Loss = Cost— Revenue

:> 300 6x+3000 8x :> 1000 30“ 2x
:> 2x 2000 3 x 10.0 umts [Ans] _ .:'

-_:"_?Problem 11 The total cost y, for x umts of a certam product consrsts of flxed costs and the
-:";f:.varlable cost (proportronal to the number of umts produced) It i is known that the total cost is
‘Tk. 1200 for 100 units and Tk. 2700 for 400 units.

 ':,1) Fmd the lmear relatronshlp between X and y

".:u) Frnd the slope of the line and what does 1t mdlcate
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111) If the sel]mg Price is Tk. 7 per unit, find the number of units that must be produced so that
(a) there 15 nelther proflt nor ldss, (b) there 1s a proflt of Tk 3” (c) there is a loss of Tk.

SOltlthIl. Let . _x m n-(). Of lil'lltS y-—— CéSt ;_-.: .
For xl =100, y, = =1200; lst pamt is (100 1200) ”

For x, = = 400, y, =2700; 2nd point is (400 27») -
1) Requlred ]mear relatlonshlp between x and y 13 o -

- - 100 y : 1200 - - o 100 y t 120.
100 400 1200 2700 --.-:-a.---3oo --1500

— = 10. y = 120. - -_—> 5x—-500 y 1200

4 53, + 700 y ::> y Sx + 700 [Ans J
ste y, y2 1200 2700 -.--=--e.-—-15n

i SIO m - - - -»--- 5 [Ans]
) pe( ) R unxl -—-x2 100 400 o ’*00

LOSt (y) for every addltlonal ene umt produced

i) a. Fo;: nelther preflt nor loss (breakeven pomt)
Revenue = COSt e . e e
= Pr zce( p) >< Quantzly(x) Cost( y)

= p>< x = y = 7 >< .,:5; Sx + 70.
= 7= 5x + 700 ::> 7x Sx = 700
=5 2_x: = *700 _ :*» x 35. umts [Ans ]

......

b. For a proflt ef k 3“

P mflt _Re Ve nue "'C 0 St é*j "3-5f_f ‘-": -
=300 =7x~ (5 x + 700;
= 300 = 7x—5x~— 700
= 300 = 2x - 700

=5 2x 10“ :::> x 50() umts [Ans ]

C. Fer a loss of Tk 3“
Lose = cost—-Revenue

:> 300 Sx + 700 7x
— 300 700 2x
:> 2x 40. ::> x = 200 umts [Ans ]

Y ety y - 3 : " u -, y - L r . e - 4l . - .. " x -
- S 3 L e - 5 - e g % e ! R e e ] e T

S = iy TP r - . L PRzl e o = - = 5 - i e = - i e -

st TR £ w A R A e s i A L A i it .
: : ot ; Ep T 5 :
- o} s g i ] - = o - = CH e =-
3 - = L -
e . r L £}
: Einy oAk -
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:fStralght lme. A strai ght line: may be defined as the shortest distance between two distinct
In other words the frrst degree equatron m x and y of the form a.x + by + c 0 lS called the
- general equatlon of the strarght lme where a b c are constants and X, y are varrables -

-';__Slope The Gradlent (also called Sl0pe) of a stralght lme shows how steep a stralght lme rs -
- ChanceinY v - - _
- 1e Gradrent- ——M—-— -—————-—-—2}—1-

'_ - ChangemX X '-----Jrl -

In other words the slooe of a stralght lme 1s denoted by m and 1s defmed by

. - '--tch - . ... . - = .
-:'._-_fiWhere 9 1s the angle bet\w een the posrtwes dtrectlon of x axzs and the glven lme

'? y- mtercept of a stralght lme. The y mtereeot of a strarght lme 1s sxmply where the lme_
:.._.jcrosses theYaxrs . - - _
x- mtercept of a strarght lme. The x-mtercept of a stralght lme IS srmply where the lme
'f_crosses the y-axrs - - . .

 Equation ofxaxnsTheequauon dfepie, -0 - - =

- Equation of a stralght lme parallel to x-axls. The equatron of a strarght lme parallel to

. - x-axlsrs y - k. -
'j_ff-Equatlon of a stralght lme parallel to y-axrs' The equatton of a strarght lme parallel to
"":;"',Perpendlcular lmes. Two lmes are sald to be perpendrcular 1f the multlphcatlon of thelr
_:j..:_lslopes is equal tO 1 le lf ml sz 1_ - - = - g = .

Parallel hnes. Two lmes are sald to be parallel 1f they have equal slopes 1e 1f m1 m2 “
y2 l__:_._ i whose vertlces are f‘-l(;r1 : yl)

f{_.Area ot' a triangle. Area of the trtangle = ; 7

Bxy,3,) and Cx,, ).



Multlple Choice Questmns -
1 The fundamental 1dea of the coordmate geometry 1s-—
(a) pomt (b) lme (c) plane (d) sphere
2 T he drstance of a pomt from y-ax1s measured along x axrs lS called—- -
(a) Ordmate (b) abscrssa (c) y-coordmate (d) Co ordmatc _
3 How many quadrants of a two drmensronal rectangular co-ordmate system have’?

(a) One (b) Two . (c) Three (d) Four
4 The pomt of mtersectlon of three mcdrans of a tnangle IS called----e}--of the tnangle"-}"'f :’_
(a) Mld pomt (b) Solutlon (c) Centrmd (d) Vertex -
5 What is the dlstance of the two pomts (3 2) and (5 4)’?
(a) 8 (b) g © 2 2 )
6 What 1s the centrord of the trrangle whose vertlces are (3 5) (--7 9) and (1 -—3)"

7 If the area of a trrangle become zelo then the vertlces of the tnangle lS called
(a) Centrord (b) Medran (c) Collmear (d) Lrne _:

8 What 1s the equat1on of y-axrs‘? - ‘
(@x=a (y=o (c) x=0 "d) y= b

9 Wthh 1s not the eqUanon of stralght lrne’? '
(a) x+y 2 (b) 2x y--i—-y+2x+3
(c) x y—l—3 2x (d) 2x 2y y+3

10 What 1s the slope of the strarght Ime 2 y le + 5 "

b

(a) 5 (b) :f.("(:)f._f__l%()-.__ (d) - 10
11 Wthh hne 1s parallel to the ltne 2x 3 ¥ + 2 O" -
(a) 3x+2y+k O(b) 2x 3y+k 0 *
(C) 2x+3)’ O (d) Iy~ 2y+k 0 -
12 When two strarght lmes w1th slopes ml and m2 are perpendlcular Wthh one 1s correct‘?
(a) m1 m2 (b) m1 (c) ml m,=1 (d)m my = 1
13 What IS the equatlon of x-—axrs‘? - | s -
‘@r=a Gy @x=o (d>yb
14 Wthh lrne IS perpendtcular to the llne 2_x 3 y+2 0? S
(a) 3x+2y+k O(b) 2x 3y+k 0

(c) 2x + 3 y 0 (d) 3x 2 y + k 0 . % "
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Whtch one of the followmg S _[tement 15 true/false‘) .

1
2
3
4
7
-_?-?9

;?;12
1 3

I:very equatlon is an 1dent1ty
Every equatton is not 1dent1ty

 Si-2=71is an equatton ofa stratght hne |

~ The hlghest power of a variable in a hnear equatlon is one-_"'-::_;
The graph of a quadratlc equatlnn is always a stralght hne::?;:_-
The general equauon of a stralght hne 1s ax + by+c= O '

The slope of the equatlon ax+ by +c= 0 1s m -----—-b/ e
The graph of a linear equatlon is always a stralght hne

F he general form of a hnear equatmn is ax+ b= 0

The slope of y axis is zero - 75
If the s10pe of a stralght 11ne is zern then 1t is horlzontal

The segment A(Z 4) and B(2 8)13 horlzonta] o e

Brlef Questlons

2
- ‘ (xltyl)and (xz,yz)” .. - . = .
-~What 1s the equatlon of a stralght ]me Wthh passes through the pomts (xl; yl) andj
;-“.*-'What 1s the equatmn of a stralght hne para]lel to x_ e ax1s‘?

__ What 1s the sloPe or gradlent of a stratght lme" . .
:_.What lS the mathematlcal formula of slnpe of a stralght lme passmg thrnugh two pnmts

iWhat is the equatton of stralght lme para]lel to y axns‘?

'_:*_'f-:f'_____ﬁ;i_.What 1s the equatlon of a stratght hne hawng 1ntercept gt on the x ax1s and 1nterceptf

. -_j:_."b" on the y axis?

l ‘f“ff'-:_"-';”:'___What is the equatton of a stralght hne hawng a slop m and passmg through the pnmts_g_
-f-:"j:f_'f-_ﬁj:.erte down formula of angle between two llnes'? - -
When two llnes are satd to be perpendlcular conmdermg thetr slopes?
ﬁ-.-f';_ffj.-:_'When two hnes are sald to be parallel con31der1ng thelr slopes’? -
':'5_:_5_-?':'_:What Is the equatlon of x aXIS’? = e '. 1
What 1s the equatlnn nf y axxs" e e

__i"_:-__{_:_What is the slope of the stralght hne 3 y 5x 12 ‘7

:-3:'-_~'_:.-__?._.What IS the y-mtercept of the stralght hne 3 y 5x 12 ‘7

What 1s the x-mtereept of the stralght llne 3y Sx 12'7
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What 1s slope of a stratght lme‘? Grve Geometrrcal mterpretatlon '

What do you mean by a strarght llne" -
Dtscuss the 1elatronsh1ps between Cartesmn ad polar coordmate system
:_'_-_';;'f._'_'.;Drscuss the condition of the three stralght hnes - L
:_""i.'-'--Determlne the pomt of mtersectlon between any two stral ght lmes “
ﬂ__Determme the COHdltIOIl for the concurrent of three strai ight lmes

-' ”_Establtsh the formula of a stralght hne passmg through two pomts (JcI ; yI ) and

‘;-’?:]'?f--??*f;:Determlne the angle between two strarght hnes

[~

Ll

L

. ﬁf’_(a) F md the equatlon of a stralght lme parallel to x axrs and passrng through the pornt”

__:‘_'(6 4)

":_-f(b) Fmd the equatlon of a strarght lme perpendrcular to x a)us and passmg through the":_-__ﬁl'f
- _"f'(a) Fll’ld the equatron Of a strarght llne makrng an angle of 300 wrth the x ax1s and whose;i_--_'ff.
_”-::mtercepts on the y-axrs 1s —-2 - . . - = . . .

: (b) Fmd the equatron to the strarght hne passrng through the pomt (3 2) and CUttlng off:
j-mtercepts equal but opposne 1n srgn from the two axrs - - .

_.f-'(c) Find the equatron to the stralght 11ne whose 1ntercepts on the axrs of X and y_f

:respectwely are (1) 3 and —2 (u) -—2 and -—3

! _Flnd the equatlon of the stratght 11ne passmg through the pomt (4 3) such that the sum of

its mtercepts on the axis is 14.

.1 F md the equatron of the stratght lme through the pornt (4 -J) and 1s (a) parallel as well as

____.(b) perpendrcular to the lme 3x +4y._0

As the number of umts manufactured mcreases from SOOO to 70()0 the total cost of

.- 'productron mcreases from Tk 26 OOO to Tk 34 OOO Find the relatlonshrp between the
'-:COSt (Y) and the number Of units made (x) 1f the relatronshtp e - -

As the number of unlts manufactured 1ncrease from 4,000 to 6 000 the total cost of
productlon 1ncreases from Tk 22, OOO to Tk 30 ,000. Assummg a lmear relatlonshrp

between the cost y and thﬁ‘» number of untts made X, fmd y as a functlon of X what w111 be. '
'_-_the cost when 4 SOO umts are produced‘? - - - . = - - = =



;'_'7.‘-

*55*1 (a) y= 4 (b) Xx= 7 2 (>_ j' o

ST e o

a flrm produccs 20 umts of an ltcm for k 73 and S() unlts of }";‘;.'_?;k 97 Assummg the cost
'f_'_.:__';__-'_.3;_functlon to bc lmcar ftnd thc cquatlon of thIS lmc and usc 1t to estlmate thc cost of
producmg 40 umts - . _ = - - -
'.-f[_-{‘;}fﬁffThc total cchnscs of a mcss y arc partly constant and partly proportlonal to thc number of

_;-_'-_'_;thc mmatcs of thc mcss x Thc total cchnses arc Tk 1040 whcn thcrc are 12 mcmbcrs m
7'-5-:ff':-':.;iﬁgz'lthe mcss and TL 1600 for 20 membels . - . . =
() Fmd tho lmoar rclatlonshlp bctwccn y and x . -

(i) Find the constant expenses and the varlablc cxpcnscs pcr mcmber o

| :='-'fi;:f;j_f-i;f;if'-(111) What would bc thc total cxpcndtture 1f thc mcss has 15 mcmbcrs'? -
9 ",_:_ﬁ:""'ffﬁ;If total factory cost y of makmg X umts of a product 13 y—10x+500 and 1f l OOO unlts arc
| f___"f:'_:-ffj-.f:'-::_.-ff-_ff'i-"_::?_produccd 1. What is tho vartablc cost‘? 11 What is thc total cost’? iii. What is thc varlablc
i’f-;'ff'-?'f._?_:._-"f;_j;_-'}_ff_f:j__ifjcost pcr un1t‘7 1v What 1s thc margmal cost of thc last umt produccd‘? - -_ff,__}; .

”_3x+2y 6 3 4x+3y 24 x+ y 7 5 a 3x+4y+8 o b 4x 3y 31 0
& y= 4x + 6 000 6. ’Ik 24 ooo 7 y = 0. 80x + 57 y 89 i
78 1) y 70x+200 11) 200 70 111) 1250 9 (a) 10 ooo (b) 10 soo (c) 10 (d) 10 -



