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Chap g IMINATION

The solution of simultaneous of two variable depends
upon the variable. The process of elimination consists in
combining the equations in such manner as to drive a angle
equation involving only one of two variables. The nHmfnal.'ion
may be effected in four was.

; Concept of elimination

2. Substitution method

3. Comparison method

4. Application formulae

3. Cross multiplication method

(a,b, - b,a,)(b,c, —c,b,)=(c,a,—a.c,)"
The equation (1) a;x> +byx+cy=0
the equation (2) is: azx*+bzx+c; =0

We obtain above relation by the cross-multiplication method.
Writing the co-efficient of the above aquaﬂan as:

?4'-‘2 2

2

X
Thus, =
| :
- —ﬂb a.a, —c,c
Hence x? = —'-L'—'— and x = ——2

ab, —ba, ab, -ba,
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__MULTIPLE CHOICE (MCQ's) - _

(i)  The relation free from ‘x’' for equations x = a.and x = % is

(a)a-b " (b) 3-b=2a © ab=1 (datb=1
(ij)  The relation free from 'y’ for equations y =3t and yt=1is

(a) 3+t=1  (b) 3—t=1 ©3 =1 (d3 =
!

(iij)  The relation free from ‘t' for equations y =3t and yt=1is

C @iw=t m3-y=t ©=3 (@

(iv) The relation free from 't' for equations x+t=2a and y-t =3a is —-
(@x+y=1 (b) x-y=1 © xty=5a (d)x-y=5a

(vl  The relation free from ‘x’' for «x +1; =n Iﬂdl"l-%'—' b , we get

(@a=b  (b) a=bh’ ©a =b  (Ja=
(vil The relation free from 'x' for x’ +LI =4 and x -~1- =h is -
: X p 4
\, = .
(@a+b’=-2 (b)b'==2 (c) b’ =2 (d) ab® =2
(vii) The relation of equations 1* =~ and 1’ =q free from ‘t'is
p
(a) p’ +q* =1 (b) p’q*=1
© p’¢’ =1 (d) p'q’ =1
(viiij Y+4=9andy—-5=6 are ---- gquations.
). (a) Linear equation (b) constant
(¢) variable (d) Simultaneous equations
(ix) To eliminate any variable from equations Is called ———
(a) square of extremes (b) square of means

(c) variable (d) elimination
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(x) ° The relation obtained any variable from equations is called —--

(a) square of extremes . (b). square of means
(c) variable (d) eliminant
(i) ff"px-q, then x=
P - T
fajx-E . fb}x-—; fc)x-; (d) --;
(xi) To eliminate one variable, there must be equations.
(a) One (b) Three (c) Two _ (d) Four —

(xiil) If qr—qs =0, then qr=
{a)gr+gs=0 (b)gs-qr=0 (c)gr=qgs (d)0=0

(xiv] If x=2m and x = 5:;-, then relation free from “x" is,

(a)2mn=1 (b)m=3n (c)6mn=1 (d)2m=n
(xv) Emnmaﬁngwmmu%,andzp%%,mgu
q

(a) 12p'q" =1 (b) 3p'q" =
(c) 4p* =3¢* (d) 3p* =44’
(xvi) Eliminating 'z’ from m-z = 2 and n + z =4, we get
fam-n=6 (b)m-n=2 (c)m+n=6 (dm+n=2
- (xvi]) How many equations are necessary fto eliminate are variable?

(a) Three equations (b) Four equations
- (¢) Five equations ' (d) Two equations
(xvii) The relation obtained as a result of elimination is called,
(a) square of extremes " (b) square of means
| (c) variable (d) eliminant
(xix) In =spite of two equations, which thing Is necessary In
elimination?
(a) Linear equation (b) constant

(c) variable (d) Simultaneous equations
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(xx) If px~-q = 0, then which solution is true?
@x=£  @x=-£ (@x=1  (@x=-1
q q. p F

(xxi) Eliminating ‘m’ from m’ = 2x and m* = %, we get

fa) y* =32x° (b) x* =32)° (c) x* =32y (d) )} =327
(xxii) Eliminating ‘z’ from z- é =b and :z’ +2L1 =a’, we get
(@) a*+b2=2 (b) a* -b =2
(e) a* -p* =2 (d) a* +b* = -2
(xxill) Eliminating ' from - x* + - = m® andx+>=n , we get |
LR X
(@ m'-n*=2 (b) m* +n’ =2
(¢) m* —n* =-2 (d) m* +n* =-2

(xxiv) Eliminating ‘x’ from x=a and x = %. we get

(@) a-b (b) 3-b=2a © ab=1 (da+b=1
(xxv) Eliminating 'y’ from y = 3t and yt = 1, we get
(a)3+t=1  (b) 3-t=1 © 3=1 fd)%z:l

pocvl) Elfminating ' from  x+-=a andx+1=b , we get
x X

(a)a=b  (b) a=b’ © a’ =b (dj.-%
5 .
. (xxvi) Eliminating ‘¢’ from II:i'"d A=q ,woget
(@) p' +q7 =1 () p'g* =1 . ,

® plg'=1 (d) p'q* =1
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Exercise 2.1
e e e e M T D O e R i e G e . PRI

Q.1. Eliminate “a” by substitutions method from the

foilowing
() 2a+3b-5=0 , a-2b+1=0
SOLUTION:
Suppose 2a+3b-5=0 —)
a-2b+1=0 - meemaes (2)

From equations’(2), we geta =2b - 1
Substituting a=2b-11in equation (2),
2(2b - 1) +3b - 5 =0
4b-2+3b-5=0
7b-7=0 Ans.

(il) 4a +3b +8=0 , a + 5b-2=0

SOLUTION:
Suppose 4a +3b +8 =0  ---ee-- (1)
8+ 8b=220" -coene (2)

from equations (2), we get a =2-5b
substitution a = 2 -5b In equation (1),
4(2-5b) +3b +8 =0
"= 8- 20b+3b+8=0
16-17b= 0 Ans.

El
K

(i) a-2x+1=0 , 3a+x-3=0
SOLUTION:
‘Suppose a8-2x+1 =0 cceceee (1)
- 3@+ X=3=0 ceeneen (2)
From equations (1), we get a=2x-1
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Substftu!!n§ a = 2x -1 in equations (2),
3(2x—-1) +x=3=0
= 6x-3 +x-3=0" : i
ix=6=0 Ans.

(ilv) a*+y=20_, ap+q=0
SOLUTION: |
Suppose a’'+y=0 ——(1) , ap+q=0-——(2)

From equation (2), .|=--E

r
Equation (1) becumes:(—%] +y=0
- 2
-:;i-ff:ﬂ Ans.

(v) a‘+b*’=0 , a-b=c

SOLUTION:
Suppose at+b'=0 a1}
" a-b=c ——(2)

From equation (2), a=b+c :
Equation (1) becomes: (b+cf+b’=_0 Ans.

Q.2. Ellminate “t" from the following equations by
substitution method:

iy 2 -

. =—_f =—f
'ﬁj 5 ¥ 2
SOLUTION:
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Suppose  y =:—r —(1) , x=%t —(2)
From equations (1), we get t=§-f

Substituting r-;r In equations (2),

1 5
I—E!Ef = 4x = 5]"
4x-5y=10
() y=2a , ' x=at’
SOLUTION:
Suppose y= Zat_ - — (1)
X=at" e (2) .
1
From equations (1), we get t= EF

: 1
Substituting f=‘1;'a'l“' in equations (2),

e Ly)
2a°.

= | x::x‘i‘,*y’
. * 1' l
x=-
= : . ‘]f
* dax-y'=0
(ili) ay +t=0, bx-at=0
SOLUTION:
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Suppose ay+t=0 wemeees (1) bx —-at=0  -e-eea (2)
From equations (1), we get { = —ay
Substituting t =—ay in equations (2)

bx—a(-ay)=0

bx+.;12y=ﬂ

i 1'
(iv) vy=v,+gt , s=vt+ —2-91’
SOLUTION: v =v, + gt  «eseee- (1)
S=vt+ %gl' ------ (2)

From equations (1), we get t=1§—-—’~
Substituting |=f£T;fl In equations (2)
_ | :
5= V.{H} 1 s{uJ
g 27\ g

1 1
= S= V¥, — Y, +{v1 -v,)
/ _ g 2g

2y =2vi vy =2vv tY)
2g

2N, =D S

. 2gs=vi-v]

3. Eliminate “vi®” from the following equatians by
. comparison method:
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| | | y
() vimv+gt .",c-im

SOLUTION:
From the given equations,
. ViZ=V¥r— G:

1 .,
S+ —
2 gt
t
- comparing these equations,

s+1gt’ .

vi=

2 tv,—gt'-u%gtj‘

> Setvy - gl
s=:¢,-§¢' |
25=2tv,-3gf" Ans.

() v2v,=at , S=yt+ %m‘*

'ﬂ'-"ﬂﬂ": vi=vy—at . N
3—1:!’
= - v; = 2
: t
comparing these equations,
1 H
s——at
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= tv,— ar’ :S—%m"
1 T H
= S= Wf— at +Eif
1 2
= S=t Vy= Ei‘f
28=2r,vj —at* Ans.

(§ii) vi,-v’'= 2gs
V,=v, + gt
SOLUTION:
Suppose V/-V' =2gS  -=ees-- (1)
V, =v;+ gt ensuens (2)
From equations (2), we get V;=v, - gt
> vi=Wi-gtf e (3)
From equations (1), V/=V]- 2gs «--s-- (4)
Comparing nqua’ﬂons (3) and equations (4)
(vi-g)=v;-2gs - = 2gs=vi-(V-g)
= vi-(-2gtv, +g°) = vV{-v{+2tvf-g't’

Ans.

2gs=12gtv, - gt

Q.4. Find relations fndnpnndint of*x” from the following
- equations by the use of formulae.

1 1
— — "
(i) ‘H'_, 2p s X = l2qr+
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SOLUTION: Squaring both sides of given equations,

1 : L.
: (.r'+—-—=2p] and [x-—-2q+l]
3 x X

1 : -
x’+2+?=2p’ and :’—Z+;f=—-lq’+lq+f

Subtracting these equation,

(x’ +2+x_1’]_(f »2«}{;] =2p® (4> +4q +1)

x? +2-|;x—1;——x’ +2—% =2p’ -4q° -49-1)
2p° 49’ -49=5 Ans.

1
(1) x-—=2a

1
+';!-=b!

"SOLUTION: Squaring both the sides of first equation,

x.‘l‘

Fi

x’-—2+}1—,-=4a’ ----- (3)

; sﬁbt}_'acﬁng this equation from the 2nd uﬁruaﬂun.

b Ex’ +f;)—[x’—z+x—t]=h'-da’

1 1
o X tm=x'42-—=b'-4a"
ey xr -

:1-. 2=b!-—4ﬂz
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X+—=2a 14 apt
() x+- .
SOLUTION:

1
Suppose X+ - 22 e - (1)

1
.t’+x—,-rh’ el 1) |
Cubing both the sides of the equation (1), we get

x? +3x+1+L,=Ea’
X X

= x’+3(x+1]+-—t—=h’
x) x

= x’+3f2|}+:—:=h’

x'+ -:—,: 8a’ —6a ~--=e(3)
Subtracting equation (2) from equation (3)

1
:'+—,—-x“-i,~=ll'-h-h’
X X

- 0=8a"-6a—b"=>6a=8a’-b"  ans.

1

(Iv) :’+'—'._,-=m’ , xa T

SOLUTION: x' + = #? ceeeeu (1)
x? ’
g g
I.+x—‘=-b ------ {'2}

Squaring both the sides of equation (1), we get
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x‘+2+F-=m‘ ........;3].

* Subtracting equations (2) from equations (3), we get

x* +2'+i‘-1‘ -i‘=m‘ - b*
X . X
= 2=m'-b’

m*—-b*=2 Ans.

(v) ax’+bx+c=0,  pc+qu+r=0

SOLUTION: ax’ +bx+¢c=0  ..(7)
px’ +qx+r=0 E—7 ]
Using quadratic formula
Pty -‘j 'I_ = .J ’_
X= g ; g and x= 9t :p Lob ’

Combine from thui two :nluﬁﬁns.

~b+yb'—4ac _-qtyq’ -4pr
a P

_Ans.

(vi) 10x’ —6x—-c=0
12 ~10x+d =0
SOLUTION: Using quadratic formula
o —bb’—dac
2a
10x* ~6x+¢c=0
Here a=10,b=-6 ,c=¢c
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Lo ZCOE6) -400Xe)  _ 6+36-40c
2(10) - 20

12x* -10x+d =0

Here a=12, bu-10,c=d

o xoZ(10EJ(-10) —4(12)d) _ 10+/100—48d
" 2(12) - 24

Combine from these two solutions:

6+136-40 _10+100-4&
24

20
6++/36—40c _ 10+/100-48d
= =

Ans.

Q.5. Eliminate %t® from the following with the formulae.

SOLUTION:

1+t
2t il

Suppose

= o=

o . .
q 2t St

Squaring both sides of equation (1) and equation (2),
x? 142t 4t
pf 4:2

RR— ||
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y: 1-=-2t' +¢! 4
T (4)

Subtracting equation (4) and equation (3),
x} oyt 1+ttt 120 4t

p? ¢! 4t} 4t
1+26 +t' -1+ 2t —¢*
=. 4'1'

a(1-t*) _b(1-17)
a+t? AL A TE
SOLUTION: From the given equations,

x 1-¢ y _1-t

() x=

2 1+¢8 ’ b 28
a 1+t b 2
B ——————
Subtracting equation (2) from equation (1), .
a .b 1+ "2t

x y 1-t8 1-8



https://www.perfect24u.com/
https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Visit Now: www.Perfect24u.com
MATHEMATICS NOTES FOR CLASS 10™ (FOR SINDH)

Q6. eliminate “x” from the foliowing By the method of
cross multipliicdtion.

(i) pi ‘I'qx-r =0
axX +bx-c=0

SOLUTION:
Writing the coefficients of the given equations as:

o X%

x? X 1
Now = =—
-qgc+br -ra+pc pb-aq
x’ 1 X f
= and e
br-qc bp-aq pe-ar bp-aq
br—q:' - =
X=—2X ... W fni.
= bp—eq (1) and Sy (2)
Squaring both the sides of equation (2),
1
o {Pe-)y .
“(bp —2q)’ -

From egquation (1) and equation f.'!}, we gef
br - gqc _ (pc -ar)?
bp -aq  (bp - aq )’
(br-qc)(bp—aq)=(pc-ar)’
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a 2¢-x+l=0 , X' =3x-m=0
SOLUTION:
" The required relation is :
(8162 biaz) (bcz— c1bz) = (cra,-a1c2)”
Here a;=2,bi=-1,¢c1=1
a,=1,b,==-3,¢c,=-m

{2)3) - (-1)H-1)(-m) - (1)(=3)}= {14 1) - (2)( ~m )}’
= (6+Dm+3)=({+2m)’
~5(m+31)=(I+2m)*

o) 3x+4y=22 , —4x+8y=43

SOLUTION:
The required relation is:

=59 Z 9% (-22)(-4)-(3)(-43)
ab, - b,a, (3)(5)-(-4)4)
88+129 217

e

S I5+16 31

i o y=7 Ans.
7. Eliminate “a” from the following:
M x=2a , y=a'2at-3
. SOLUTION: J
Suppose x=2a = eecceeea- (1)
' y=a'—2at-3  —-mee-eme(2)

From (1), we get a=;~
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Substituting a=% in (2),

H H
X X X
. (3] [3] g

=x"—4xt-1z
= o

dy=x'-4xt-12 Ans.

M 4a+3x=22, Sa—4x=43
SOLUTION: -
Suppose da+ix=22 ---eca--=a-(1)
Sa=dx=43 reemicenens (2)
22-3x
4

From equation (2), a= ﬂ;lx wnmennnaaas (4)

_ Comparing equation (3) and equation (4), we get
22-3x 43+4x
4 5
110 - 15x = 172 +16 x
110-172 =16 x +15 x
- 62 =31x .
x==2

From equation (1), a= mmmmmmmmne=(3)

ﬁﬂj x = 3a , y=2a
SOLUTION:
Suppose X =38 eescvcanas (1)
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I

From equation (1), we get .=% S <)

From equation (2), we get a-% il L),

Comparing equation (3) and equation (4), we get

i:-‘t = ZI:-sy

3 2
2x -3y =0 Ans.
Q8. Eliminate “y” from the following equations.

1 H
(i) x=2¢ , %+%,-=a’ |
SOLUTION: :
Squaring both the sides of first equation,
? ] !
L,+2b—,=4c‘
b*
Subtracting second equation from this equation,
I b.I' 1 b!
Yy Y 2

F+2+F—;—F—y—j=¢ﬂ—l

2=4c'-a' Ans.

()] y+1ua ’ y’+—1,-=4a'
1 4 Y
SOLUTION:
Squaring both the sides of first equation,
y? +2+-—"2--.— a’l
y
Subtracting second equation from this equation,

1
v P R W R
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= . -

3a'+2=0 Ans.

1 1
(i) —+y=21 y-—=2m+1
y Ty

SOLUTION:
Squaring both the sides of the given equatians,

l,+z+;,-* =4' and y’ -2+Fl1={zm+n’

Subtracting these equations,

_1“=‘+2+:o“'I -y +2-v;—,= 4" —(2m+1)?

4=41" —(2m+1)
(iv) y’+1=b . y’+l,=a’
y Y
SOLUTION: Cubing first equation,
y’+3y+£+il=b’ = y’+:{y+1J+i,=b’
y y Y. ¥

= y'+3b +j'l’= b’
Subtracting second equation from this,
1 1
3 2 1 :
y'+ib+—-y' =—=pb"'-a
y’ y'
b=b'-a' Ans.
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