Substitution

IMPORTANT POINTS

1. Substitution : The value of an expression depends on the value of its variable (s).
2. Use of Brackets :
The Symbols —, (), {}, [ ] are called brackets.
If an expression is enclosed within a bracket, it is considered a single quantity,
even if it is made up of many terms.
Keep in Mind :
« While simplifying an expression containing a bracket, first of all, the terms
inside the bracket are operated (combined).
() is called a small bracket or Parenthesis.
{}is called a middle bracket or Curly bracket.
[ ] is called big or square bracket.
If one more bracket is needed, then we use the bar bracket.
i.e. a line —————is drawn over a group of terms.
Thus, in 3= + 4y — 5= the line over 4y — 5z serves as the bar bracket and is
called Vinculum.

EXERCISE 20(A)

Question 1.
Fill in the following blanks, when :
x=3y=6,z=18,a=2,b=8,c=32andd=0.
() xty=
(i) ¥ =X= e

i) L= oo
X
(iv) e + b= .ein

(V) z+x= i,
(vi) » ¥ d = (i
(Vil) d + X = i

“(viil) ab + y =

(ix) a+b+x= vivinne
(x) b+z-d= e
(xi)y a-b+y= e
(xii) z—a—-b= ...,
(xiit) d—a+x = oo
(xiv) xy —bd = ..o
(xv) xz+tecd = .o
Solution:


User
Text Box
Substitution


(Hx+y=3+6=9
(it) y-—x=6-3=3
y 6

(i) == =2
(iv) c+b=§=j‘_§.=4
(v) E+I=§=?=6
(vi) yxd=6%0=0
(vis) rf+x=;=g:0

(viii) ab+y=2x8+6=16+6=22
(ix) atb+tx=2+8+3=13

(x) b+z—d=8+18-0=26

(xiy a-b+y=2-8+6-8-8=0

(xii) z—a-b=18-2-8=18-10=8§

(viily d—a+x=0-2+3=1

(xiv) xp-bd=3%x6-8x0=18-0=18
(xv) xz+ed=3x18+32x0=54+0=54

Question 2.
Find the value of :

(1) p+2g+3r,whenp=1,g=5andr=2

(if) 2a+4b+ 5¢, whena=35,b=10
and ¢ =20

(7ii) 3a - 2b, when @ = 8 and b = 10

(iv) Sx+ 3y — 6z, when x = 3, I

y=5andz=4

(v) 2p—3q +4r - 8s, when p = 10,
f}':R,r—(i,
all y =2

(vi) 6m - 2n—5p - 3q, when m = 20,
n=10,p=2andg=9
Solution:



(iyp+ 2+ 3r .
=]1+2=x5+3x2
=1+ 10+6=17

(ii) 2a+ 4b+ 5¢
=2x5+4=10+5%x20
=10 + 40 + 100 = 150
(iif) 3a~2b-3x8-2x 10
=24 -20=4
(iv) 5x+3y -6z
=5x3+3x5-6x4
=15+15-24=30-24=6
(v) 2p 3g+4r-8s
=2x10-3%x8+4%x06-8x2
=20-24+24-16
=20-16=4
(vi) 6m—2n- 5p—3q
=6x20-2x10-5%x2 -3x9
=120 -20 - 10 - 27 '
=120-57=63

Question 3.
Find the value of :
(i) 4pg > 2r,whenp=5,g=3andr=1/2
(i) 2=, whenx=8, y=4 and z = 16
r4 B

a+b=¢

(iii) ,whena=5b=7ande=2
Solution:
(:‘J4pq><2r=4><5><3><2><%—ﬁll]

v 4x8 32
7 5—-—:—:—-—-—-:2
W 776 " Ts
a+h—c_5+?—2_12-2_1ﬂ_1
) =y " Taxs 10 10
Question 4.

Ifa=3,b=0,c=2andd =1, find the value of :



(i) 3a+2b-6c+4d
(ii) 6a—3b—4¢c—2d
(iii) ab—-bec+cd - da
(iv) abc - bed + cda
(v) a?+ 2b% — 3¢2
(vi) a*+ b - 2+ g
(vii) 2a% - 3b% + 4¢? — 542
Solution:
(i) 3a + 2b - 6¢c + 4d
=3x3+2x0-6x%x2+4x]
" =9+0-12+4=13-12=1
(if) 6a—-3b—4dc-2d
=60x3-3x0-4x2-2x1
=18-0-8-2=18-10=8
(1if) ab—be + cd - da
=3x0-0x2+2x1-1x3
=0+0+2-3=-1
(iv) abe - bed + cda
=3x0x2-0x2x1+2x1x3
. =0-0+6=6 '
(v) a*+ 2b% - 3¢2
=32+2x02-3x22
=9+0-3x4
=9-12=-3
(vi)y a2+ p* - 2+ d*
= (3% + (0¥ - (2 + (1)?
=9+0-4+1=6
(vii) 2a? — 30 + 4¢2 - 542
=2 (3Y -3(0)2 +4 (2 -5(1)
=2x9-0+4x4-5x1
=18-0+16-5=34-5=129

Question 5.
Find the value of 5x2 — 3x + 2, when x = 2.
Solution:

Sx2-3x+2=5(272-3(2)+2
=5(4)-6+2
~20+2-6=16



Question 6.
Find the value of 3x3 — 4x2 + 5x — 6, when x = -1.
Solution:

I -2+ 5¢-6
= 3(=~1)} = 4(=1)2 + 5(-1) -6
=3Ix-1-4x1-5-6
=-3-4-5-6=-18

Question 7.
Show that the value of xz2 — 8x2 + 12x — 5 is zero, when x = 1.
Solution:

L -8+ 12x - §
=()'-8(1y +12(1) -5 _
=1-8+12-5

=13 — 13 = 0 Hence proved.

Question 8.
State true and false :
(i) The value of x +5=6,whenx =1
(i) 'I;he value of 2x—3 =1, whenx =0
dr—4
(i) =91 =-1l,whenx =1
Solution:
(7) True, verification x + 5 = 6,
Whenx=1,1+5=6
6 = 6 Hence proved.
(ir) 2x=3=1,whenx=0
2x0-3=1,0-3=1,
— 3 =1 False.
2x1-4
141

x-4
(i1) ‘-m=—1, whenx= 1=

=—1==1 True.

Question 9.
If x=2,y=5and z =4, find the value of each of the following :



. x xz
)+ (if) ;

2x
(iif) =* () ¥
x2y2z2 5x4y2z2
(v) (vi) 2—1‘2_
2..x
(vid) xy + 1%z (viii) >
Solution:
0 X :' 2 2 1
2x2 2(2)2 2x4 4
iy Z=2x4_2
yz 5x4 §

(iii) Z*=42=4x4=16
(iv) =5 =5x5-125
x2y?z? _ (2)2 (5 x(4)?
Xz Ixd
= (27" x (52 x (4)*
=2x5x5=4=200

(v)

(vi) 514),222 _ 5x4—2y222 B 5I2y222

2x? 2 2
_5(2)2(5)7(4) _ 5%4x25x16
2 .« 2 '

=52 x 25 x 16 = 4,000
xy X x 2 1

(vid) ;2;:_};2‘12 =;~.':-=5x4:1_li
2.,x
(viii) 5-; =x3lypF = 0yt = (2) (5)
=2x25=50
Question 10.
If a = 3, find the values of az and 2a.
Solution:

az=(32=3x3=9
2:=(2=2x2x2=8

Question 11.

If m = 2, find the difference between the values of 4m: and 3m-.
Solution:

dm2=4(2)2=4x2x2x2=32
3mM+=3(2)*=3x2x2x2x2=48

Now, a difference 3m+—4m3 =48 —32 =16



EXERCISE 20(B)

Question 1.

Evaluate :

() (23-15)+4

(i) 5x + (3x + 7x)

(iif) 6mM — (4m —m)

(iv) (9a—3a) + 4a

(v) 35b — (16b + 9b)

(vi) (3y + 8y) — 5y

Solution:
()(23-15)+4=8+4=12

(if) 5x + (3x + 7x) = 5x + 10x = 15x
(iif) 6mM — (4m —m) = 6m — 3m = 3m
(iv) (9a—3a) + 4a =6a + 4a = 10a
(v) 35b — (16b + 9b)= 35b — 25b = 10b
(vi) (8y +8y) — 5y = 11y — 5y = 6y

Question 2.
Simplify :
(i) 12x-(5x +2x)
(ii) 10m+ (4n—-3n) - 5n
(iii) (15b—6b) — (8b + 4b)
(iv) — (- 4a - 8a)
(V) x-@x-y)—(=x+y)
i) pH(q-r-s)-@-q-r)
(vii) (@+b)-(c+d)-(e-f)
(viii) 3x+ (8x = 5x) - (7x - x)
(ix) a=(a=-b-c)
(x) 6a+ (22 — @) - (& — b?)
(x)) 2m—(3m + 2n - 6n)
(xil) —m—-n—(-m)—m
(xiii) x+y —(x+y-x)
(xiv) 25y~ (5x - 10y + 6x - 3y)
\(J:v}) 3x+ (2x—x +2)
(xvi) a—(2a-4a+3a)

(xvii) 5x2-(3x-x2-4)

(eviii) —(y—x)— (x+y-2x+y)
Solution:



(N 12x - (5x+2x) = 12x— 7x = 5x

(if) 10m + (4n - 3n) — 5n
=10m+n—5n=10m—-4n

(iif) (15b - 6b) — (8h + 4b)
=9h - 12b=-3b

(iv) —(—4a-8a)=—(-12a)=12a

() x-(x-))-(x+y)
=x—-xtxty-y=x

i) pt(-qg-r-s)-(p-gq-r)
=p—-q-r—s—-ptq-+tr
=p-p-qtq-rtr—s=-s

ii) (a+b)-(c+d)—(e-))
=q+b-c—-d-e+f
(viii) 3x+ (8x - 5x) — (Tx - x)
=3x+3x—6x=6x—6x=0
(ix) a-—(@a -b-c)=a-a+b+c
=b+c
(x) 6a*+ (24 - &%) - (&* - b%)
=6a?+a’—a + b? =6a? + b2
(xi) 2m—(3m + 2n—6n)
=2m-3m-2n+6n
=—m+4n=4n-m
(xily —~-m-n—-(-m)—-m
=—-m-ntm-m=-m-n
(xiii) x+y—(x+y_—'x)

L EXty—(xtyrx)
=x+y-x-—-y+x
Sx—xtxty-y=ux

(xiv) 25y —(5x— 10y + 6x —3y)
=25y —5x+ 10y —6x + 3y
=25y + 10y + 3y - 5x - 6x
=38y - 1lx

(xv) 3x+ (2x-x+2)
=3x+(2x-x-2)



=3x+2x—x-2=4x-2
(xvi) a—(2a-4a+3a)
=a—(2a—4a - 3a)
=a—2a+4a+ 3a=8a-2a=6a.
(xvii) 522 — (3x-x2—4)
=52 —(3x—x2+4)=52-3x+x2—4
=52 +x2-3x-4=6x2-3x—4
(xviii) —=(y=x)— (x+ y-2x+)
=-(-x-+ty-2-y) ..
=-ytx-x-—y+dx+ty

=x-x+Lx—y-yty=2k-y

Question 3.
Simplify :

() x—-@-2+x+(y-2)+y—(z2+x)
(i) x—[y+ {x-(+x}]
(i) 4x+3 (2x—5y)
(iv) 2Ba-5b)-5(a—-3b)
(V) p+2(g-r+p)
(v)) a-[-{-(a-b-c)}]
(vii) 3x—[5y— {6y + 2 (10y — x)}]
(viii) 5{a®-a(a~a-2)}
Solution:



Dx--2)+x+t(-2)+y-(z+x)
=x—-ytz+xty-z+y-—-z-x
=x+x—x-—-ytytytz—z-z
=X+IfZ -

(ii) x=[y+{x-@+x}]
=x-[y+ fx-y-)]
=x—-[p+x-y-x]
=x-y-x+y+x
=x-xt+tx—y+ty=x
(#ify 4x+ 3 (2x — 5y)
=4x + 6x - 15y
= 10x - 15y
(iv) 2(3a—bh)-5(a—3b)
=6a—-2b-5a+ 15b
=6a-S5a+15b-2b=a+13b
() p*+2(g-r+p)
=pt2(g-r-p) _
=p+2q-2r—-2p=2q-2r-p
o) a-[-{-(a-b-c)}]
=a-[-{Aa-b+0)j]
=a-f{~a+b-—c}]
=g—[+a-b+c]
=ga-atb-c=b-c
(vii) 3x—[5y— {6y +2 (10y —x)}]
= 3x — [Sy — {6y + 20y —2x}]
=3x - [5y— 6y — 20y + 2x]
=3x—5y+6y+20y—2x
=3x — 2x + 6y + 20y — S5y
=x+ 21y
(viii) 5{a®-a(a-a-2)} -
=5{a*-a(a—a+2)}
=5 {a* - a* + a* - 2a)
=54 - 5a* + 5a* - 10a
=542 - 10a

EXERCISE 20(C)



Question 1.
Fill in the blanks :

(i) 2a+b-c=2a+ (vuwinin )

(i) 3x—2+y=3% = (oo )

(iiil) 6p —5x+ g = 6P — (vevrerrene )

(iv) a+b-c+d=a+ (. )

(v) Sa+4b+4x — 2¢ = 4x - (ccsruraes )
i) Tx+22+4p—3=—3+ 4P+ (oo )
(Vi) 3m =21+ 6 =6 — (coerurennr)

(viii) 2t+r—-p—q+s=2t+7r—(cneurnrnn )
Solution:

H2a+b-c=2a+(b-0c)

(i) 3Ix—-z+y=3x-(z-y)

(iii) 6p—5x+q=6p—(5x—¢q)

(ivy atb-c+d=a+(b-c+d)

(v) S5a+4b+4x—2c=4x—(2¢—5a - 4b)
(vi) Tx+2z+4y-3==-3+4p+(Tx+27)
(vii) 3m=2n+6=6—(2n—3m)
(vii)2t+r—p—-qg+s=2t+r—(p+qg-—9)

Question 2.
Insert the bracket as indicated :
(D) x =2V == (rrrrrrnnenn )
(i) m+n—p=-—_(irnnn )
(iii) a+4b —4c=a+ (cvereennn )
(iv) a—3b+5c=a— (ceceneenne. )
W) 2=y +2=x = (e )
(vi) m? + x% — P == (rrrnnnnns)
(il) 2x -y + 22= 22 - (covrerrinres )

(viii) ab + 2bec — 3ac = 2bc — (..covvinnnes )



Solution:
Dx-2y=-(2y-x)

(iil)y mtn—-p==(p-m-n)

(iiiy a+4b—-4c=a+ (4b - 4c)

(iv) a-3b+5c=a- (3b-5c)

¥) PP+ R=xt- (-2

(vi) m2+x2 - pt=— (p? - m? - x?)
(vii) 2x-y+2z2=27-(y=2x)

(viii) ab + 2bc - 3ac = 2bc — (3ac — ab)

REVISION EXERCISE

Question 1.
Find the value of 3ab + 10bc — 2abc whena=2,b=5and c = 8.
Solution:

a=2,b=5,¢c=8

. 3ab + 10bc - 2abc
=3x2x5+10x5x8-2x2x5x8
=30+ 400 - 160 = 430 - 160
=270

Question 2.
If x =2, =3 and z = 4, find the value of 3x2 — 4y2 + 272,
Solution:
x=2,y=3,z=4
L3 -4+ 222 =3 (2P -4 (3P +2(4)
=3x4-4x9+2x16
=12-36 +32
=12+32-36=44-36=8

Question 3.

If x =3, y=2and z =1, find the value of:
(i) xv

(ii) y*

(iii) 3x2 — 5y2

(iv)2x—-3y+4z+5

(V) y2—x2 + 622

(Vi) Xy + y2z — 4zx



Solution:
x=3,y=2,z=1
(Hw=32=3x3=9
(i) y=22=2x2x2=8
(iif) 3x* - 52 =3 (3)* -5 (2¢
=3x9-5%x4=27-20=7
(iv) 2x-3y+4z+5=2x3-3x2+4x1+5
=6-6+4+5=15-6=9
(v) ¥ —x+62%
=@r-@y+6(1y
=4-0+6=x1=4-9+6
=10-9=1
(vi) xy +y?z — dzx
=3x24+(2Px1-4x1x3
=6+4-12=10-12=-2

Question 4.

If P =-12x2— 10xy + 5y2, Q = 7x2 + 6xy + 2y2, and R =5x + 2xy + 4y ; find :
(HP-Q

(i)Q+P

(i'P-Q+R

(ivyP+Q+R

Solution:



P=-12x - 10xy + 5)2
Q="Tx*+6xy + 2)?
R =5x% + 2xy + 4)°

() P - Q=(-12¢*— 10xy + 5)7) — (Tx* + 6xy +
2)%) i
=—12x% - 10xy + 5% — Tx* — 6xy — 2)#
=—12x* — Tx? — 10xy — 6xy + 5 = 2)#

W

= —19x% — [6xy + 3)?
(if) Q+P= (722 + 6xy + 2)%) + (126 — 10xy +
5%

=Tx* + 6xy + 27 — 12x2 — 10xy + 52
= Tx? = 1222 + 6xy — 10xp + 27 + 5)7

=5x2 —4xy + Ty?
(iii) P—Q+ R =(-12x*— 10xy + 5*) = (7= + b6xy
+27) + (52 + 2xy + 4y?)
=12x" — 10xy + 537 — 7 — 6xy — 27 + 52
+2vr + 4y?
= 12x" ~ Tx* + 557 ~ 10xy — 6xy + 2xy + 57
- 2y +4y?

= --14x" — 14xy + IA's

(iv) P+Q+R=-12x— 10xy + 5p* + Tx? + 6x»
+ 231+ Sxt 4 2xn + 4yt
= =12x% + Tx + 5x° — 10xy + 6xy + 2xy + 507
+ 27+ 4y?
=0 - 2xy+ 111?

==2xy + 11y

Question 5.
If x =a2z—bc,y=b?2—-caand z=c2-ab ; find the value of :
() ax + by +cz
(i) ay —bx + cz



Solution:

x=a —be,y=h—-ca,z=c"-ab

(N axtbv+tez=a(a*—be)+b(h —ca)+c (‘.:_.3"
—ab)
=a' —abe + b - abe + ¢ - abc
=a'+ b+ ' - Jabe

(i) ay—bx +ez=a (b’ —ca)— b (a* - be) + ¢ (’
— ab)
=ab’ - ca’ — a*h + bc + &* - abe

Question 6.

Multiply and then evaluate :

(i) (4x+y)and (x—2y); whenx=2andy = 1.

(i) (x2—y)and (xy —y?);whenx=1andy = 2.

(i) (x — 2y + z) and (x — 3z); whenx=-2,y=-1land z = 1.
Solution:

() (4x +y) x (x = 2y)
=dx (x - 2p) + v (x - 2y)
=4yt - By by - 292
=4y - Txy - 297
Verification
Whenx =2,y =1
LH.S. = (4x + v) (x = 29)
SEdx2+1)(2-2x1)
=@+ 1)(2-2)=9x0=0



R.H.S. =4x - Txy - 2)7
=4 (22 -Tx2x1-2()
=4x4-14-2=16-16=10

s L.LH.S. = R.H.S.

(i) (& = p) * (xy — ")

=xt =y =y (xy =y
= xly -yt 4y
Verification :
Whenx=1,y=2

= LHS. = (x —y) (xy - )
=[(1)* - 2] [1 x2 - (2)]
=(1-2)(2-4)=-1x-2=2
RHS. =¥y -x}* - 0 +*
=1y x2-(1)*(2) - 12y +(2)}
=1x2-1x4-1%x4+8
=2-4-4+8=10-8=2

s LH.S. =RH.S.

(iif) (x = 2y + z) x (x - 32) _
=x(x=32)-2y(x-32)+z(x-32)
=x? - 3zx — 2xy + 6yz + zx - 322

=x?—22x - 2xy + 6yz — 322
Verification :
Whenx=-2,y=-1,z=1
LHS =(x-2y+z) x (x - 3z2)
=[-2-2x(=1)+ 1] x[-2=3 x 1]
=(2+2+1)x(-2-3)=1x(-5)=-5
R.HS. = x* — 2zx — 2xy + 6yz - 327
=(-2P-2(1)(=2)-2(=2)(-1) + 6 (-1) (1)
-3y - +
=4+4-4-6-3
=8-13=-5

- LHS. =RH.S.

Question 7.

Simplify :

()5 (x+3y)—2 (3x—4y)

(i) 3x — 8 (5x — 10)

(iii) 6 {3x — 8 (5x — 10)} 2
(iv) 3x — 6 {3x - 8 (5x — 10)}

(V)2 (3x —4x—-8) - (3—-5x—2x)



(vi) 8x — (3x — 2x — 3)
(vii) 12x2 — (7x — 3x? + 19)
Solution:

(1) 5(x +3¥)—2 (3x — 4y)

=5x + 15y — bx + 8y
=5x—-6x+ 15y + 8y =—x+ 23y
(i7) 3x - 8 (5x - 10)
= 3x — 40y + BO
=-37x + 80
(fif) 6 {3x —~ 8 (5x — 10)}
=0 }3x - 40x + 80}
= 18x — 240x + 480
= -222x + 480
(iv) 3x -6 {3x - B (5x - 10)}
=3x -6 {3x - 40x + 80}
= 3x - 18x + 240x — 480
=243x — 18x — 480 = 225x — 480

(V) 2(3x"-4x-8)-(3 -5x - 2"
=(6x* — 8x - 16) — (3 — 5x — 2x%)
=6x"—8x— 16 -3 +5x + 22
=6x?+2x* - 8x+ 5x 16 -3
=8x*-3x-19

(vi) 8x = (3x = 25 -3)

=8r—(3x—2x+3)=8x-3x+2r-3
=10x-3x-3=Tx-3

(Vi) 12x% — (Tx — 3x2 +15)
= 12x* — (Tx — 3x* — 15)

=12x* - Tx + 3x® + 15
=12 + 37 - Tx+ 15 =152 - Tx + 15

Question 8.
If x = -3, find the value of : 2x3 + 8x2 — 15.

Solution:
x=-3

S22+ B 15
=2(-3P+8(-3)*-15
=2(=27)+8(9-15
=-534+72-15=-54-15+72
=69+72=3





