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CHAPTER 14
SUBSTITUTION

(Including Use of Brackets as Grouping Symbols)

114.1] BASIC CONCEPT
The value of an expression depends on the value(s) of its variable(s).

Consider the algebraic expression : 3X + 2

In the expression 3x + 2, the variable used is x, and so the value of the expression
3x + 2 depends on the value of its variable x. That is :

(i) if x = 2, the value of the expression 3x +2=3x2+2=6+2=8

(ii) if x = 0, the value of the expression 3x +2=3x0+2=0 + o=
(iii) if x = —2, the value of the expression 3x +2=3x-2+2=-6+2=-4 and so on.
Now consider the algebraic expression 5x — 2y.

This expression consists of variables x and y.

Now, if :

() x=3andy=2,5x-2y=5x3-2x2=15-4=11

(i) x=8andy=5,5x-2y=5x8-2x5=40-10 = 30.

The process of finding the value of an algebraic expression by substituting the
given value (values) of its variable (variables) is called substitution.

Example 1 :
If x =6 and y = 3, find the value of : .
(i) 4x +Y (i) 3x — 4y (i) 3xy (iv) E
Solution :
(i) 4x +y=4x6+3=24+3=27 (Ans.)
(i) 3x-4y=3x6-4x3=18-12=6 (Ans.)
(iii) 3xy =3 x 6 x 3 =54 (Ans.)
(iv) 2;=“2x72=%=§=2; (Ans.)
Example 2 :
fa=2 b=5 and ¢ =38, find the value of : 3ab + 10bc — 2abc-
Solution :
3ab + 10bc —2abc =3x2x5+10x5x8-2x2x5x8
= 30 + 400 - 160
= 430 - 160 = 270 (Ans.)
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Example 3 :
10pq — 3qr

4pqr - 2p

fp=8, gq=1 and r =2, find the value of :

Solution :
10pq -3gr 10x8x1-3x1x2 30_5_74_£_11§

= = = = Ans.
B I 28 84-16 48 24 24 \Ans
Example 4 :
If x = 2: find the value of 3x2 + x.
Solution :
3x2 + x = 3(2)%2 + 2
=3x2x2+2=12+2=14 (Ans.)
Example 5 :
fx=5 y=6 and z =10, find the value of :
L » oy L xPy
(i) o (ii) o (iii) g
Solution :
2 2
(i) = . BTN R X 3 =3x5=15 (Ans.)
X 5 2
Alternative method :
2
= Sxxxx=3xx=3x5=15 (Ans.)
X X
(“) E.! - ...23..(—6 - §g - § {AHS.]
XZ 5 x 10 o8
Alternative method :
i"1=1=-§-—=~:i (Ans.)
XZ z 0 SR -
2 2
v, O 5% 6 5x5x6 150
condhi S = = — =15 (Ans.)
(i) z 10 10 10
Example 6 :
If a=2, b=3 and c =4, find the value of :
(i) a® (i) b2 (iii) cP (iv) a2 - b? + c?
Solution :
() ab=23=2x2x2=8 (Ans.)
(ii) p*=32=3x3=9 (Ans.)
(i) P=43=4x4x4=64 (Ans.)
(iv) a2-b2+¢2= (2)2 - (3)% + (4)®
=4-9+16=20-9 =11

(Ans.)

N
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EXERCISE 14(A)
1. Fill in the following blanks, when : x =3,y=6,2=18,a=2,b=8,Cc= 32 and d = 0.

N x+y=3+6=9 (ix) |a+b+Xx =...

0T R Wk i e W (X)] bez<d o
(i % LB R R TN B E) L Pk et
()] 0 4D 4 R TR A R i (M) |2 =@ = b =iyt ai e
(V)] 2% X% inirmnsiviiiasgestnavmise (XII) | O = @ o X3 vneoiuiorisdinarbha s hmrgms shirapies
(VY] V26t i i v inmims vt pRns i ms (xiv) XY = DO ® il dorsirsbis e et
(VI O e PO T W R hss ke sessmat (00) | 92 FDE s g it bR
(vill)|ab + ¥ =i

2. Find the value of :

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

(i) 2a+4b + 5c, whena=5,b=10andc =20

(i) 3a—-2b,whena=8andb =10

(iv) 5x + 3y -6z, whenx =3, y=5andz=4

(v) 2p-3q+4r-8s,whenp=10,9=28, r=56, and s = 2

(vi) 6m —2n - 5p - 3q, whenm=20,n=10,p=2andq =9
3. Find the value of :

X
() 4pq x2r,whenp=5q=3andr=12 (i Zz—,whenx=8,y=4andz=16

a+b-c
(iii) . whena=5b=7andc=2
2a
4. Ifa=3 b=0 c=2 and d=1, find the value of :
() 3a +2b-6¢c + 4d (i) 6a—3b-4c-2d (i) ab - bc + cd —da
(iv) abc — bed + cda (v) a2+ 2b% - 3c? (vi) a2+ b%—-c?+d?

(vii) 2a2 - 3b2 + 4c? - 5d2

5. Find the value of : 5x2 — 3x + 2, when x = 2.
6. Find the value of : 3x® — 4x? + 5x — 6, when x = —1.
7. Show that the value of : x3 — 8x2 + 12x — 5 is zero, when x = 1.
8. State true and false :
() The value of x + 5=6, whenx =1  (ii) The value of 2x -3 =1, when x = 0
2x — 4
(iii) e = -1, when x = 1.
9. Ifx=2y=>5andz =4, find the value of each of the following :
(D'ﬁ? m)fi (i) z" (iv) Y
(v) ol (vi) 2 yz - (vii) xy + y2z (viii) s
XZ 2X

10. If a = 3, find the values of a% and 22
11. If m = 2. find the difference between the values of 4m® and 3m?*.

M
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| 14.2 | BRACKETS

In general, the symbols ( ), { }, [ ] etc., are called brackets.

1. ( ) is called a small bracket or parenthesis.
2. | ) is called a middle bracket or curly bracket.
3. | | is called a big bracket or square bracket.

Note : If one more bracket is needed, we use the bar bracket, .
i.e. a line — is drawn over a group of terms.

Thus, in 2x + 3y - 4z, the line over 3y — 4z serves as the bar bracket and is
called vinculum.

|
E— ————d)

If an expression is enclosed within a bracket, it is considered a single quantity
even if it is made up of many terms.

For example :
Each of (x = y) and (2a + 3b — 2) will be treated as a single quantity.

While simplifying an expression containing a bracket, first of all, the terms inside brébkers |
are operated (combined). |

Example 7 :
Evaluate : (i) 15-(8 - 6) (i) (15-8)-6
Solution : i »
(i) 15 - (8 - 6) = 15 - 2 @Mng tE_eJ_e_rms in the bracket Iirstg
= 13 (Ans.)
(i) (15-8)-6=7-6=1 (Ans.)
Similarly,

15-8+6)=15-14=1;, (15-8)+6=7+6=13 and so on.

14.3 | OPENING OR REMOVING A BRACKET

Removing a bracket

(i) When there is + ve (positive) sign before a bracket :
The bracket is removed without changing the signs of the terms in the bracket.
For example :
(i) 10+ (7-3) (i) a+(b-c+d)
=10+7-3=14 =a+b-c+d

(i) When there is — ve (negative) sign before a bracket :

The bracket is removed and, at the same time, the sign of each term in side
the bracket is also changed,

i.e. + sign will change to — sign, and — sign will change to + sign.
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For example :
(i) 12 - (8 - 5) (i) a—(b—-c+d)
=12-8+5=17-8=9 =a-b+c-d
14.4| REMOVAL OF BRACKETS

In a combined operation, the brackets should be removed in the following order :
(i) (i (i) {ii)s= ) (iv) [ ]

For example :
() 3x—-(2y — x —y)

=3x—-(2y - X +Y) [ On removing the bar bracket ]
= 3x — (3y — X)

=3X -3y + X [ On removing the small bracket ]
= 4x - Sy

(i) 6a—{a + (2a — 4 —a)}
= fa—{a+(2a—-4+a)}
= 6a — {a + (3a — 4)}
= 6a - {a + 3a — 4}
—fa—-{4a—-4}=6a—-4a+4=2a+4

First of all remove the bar bracket
and simplify; then remove the
small bracket ( ) and simplify.
Finally remove the currly bracket
{ } and simplify.

Example 8 :
Simplify :
) a-[b-{c-(a-b-0)j (i) 3a - [2a-{a+(@-b—-c + c)}]
Solution :
i) a-[b-{c—-(a-b-c)}]
=a-[b-{c-(a—-b+c) [ On removing the bar bracket ]
—a-[b-{c—-a+b-cj [ On removing the small bracket ]
—a-[b-c+a-b+c] [ On removing the middle bracket ]
—a-b+c—-a+b-cC [ On removing the square bracket ]
=0 (Ans.)

) 3a-[2a—-f{a+(@a—-b-c + c)}]
=3 -[2a-{a+(a—-b+c+cC)}
=3a-[2a-{a+a—-b+c+cl
—3a-[2a—a-a+b-c—-c]

- 33a-%2a+a+d-b+c+c=3a~-b+2C (Ans.)

Order of removing the
brackets is .. =, ()t
and finally [ ].

A number placed before a bracket indicates that each term inside the bracket is to be
multiplied by that number.

Thus : (i) 5(x +y) = 5x + 5y (i) 2(2a - b) = 4a — 2b
(i) 3(m —2n + 4a) = 3m —6n + 12a and so on.
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Example 9 :
Simplify : (i) 2x+ 3 (x=y) (i) 5a -2 {2b - 3 (a - b)}
Solution :
(i) 2X +3(X-y) = 2x + 3x - 3y
= OX - 3y (Ans.)
(i) fba-2{2b-3(a-b)} = 5a-2 {2b - 3a + 3b}
= 5a - 4b + 6a - 6b
= 5a+6a-4b-6b=11a-10b (Ans.)
EXERCISE 14(B)
1. Evaluate :
(i) (23 -15) + 4 (ii) 5% + (3x + 7X) (i) 6m — (4m — m)
(iv) (9a - 3a) + 4a (v) 35b — (16b + 9b) (vi) (3y + 8y) — Sy
2. Simplify :
(i) 12x = (5x + 2x) (i) 10m + (4n — 3n) - 5n
(i) (15b - 6b) — (8b + 4b) (iv) - (- 4a - 8a)
R X =Y ~1X+Y) s =T =8~ (p-q—1)
(viii (@+b)—-(c+d)-(e=1) (viii) 3x + (8x — 5x) — (7x — X)
(ix) a-(@a-b-c¢) (x) 6a2 + (2a2 — a?) — (a? - b?)
(xi) 2m = (3m + 2n - 6n) (Xii) = m-n—=(-=m)-m
(Xil) x+y-(x+ y-x (xiv) 25y — (5x — 10y + 6x — 3y)
(xv) 3x + 2x = x +2) (xvi) a — (2a - 4a + 3a)
(xvii) 5x%2 - (3x - x° - 4) (xvii) — (y = x) = (x+y —2x +Y)
3. Simplify :
() x=(y=2)+x+(y=-2)+y-(z+x) (i) x=[y+{x=(y+x)}]
(iii) 4x + 3 (2x — 5y) (iv) 2(3a-b)-5(a-3b)
(V p+2(q- r +p) ea - [={—(a-b o)

(vii) 3x - [Sy - {6y + 2 (10y — x)}] (Vi) 5 {a® - a(a - a - 2))

14.5 |INSERTING A BRACKET

1. When any part of an expression is inserted within a bracket with a positive
sign before it, the sign of each term kept inside the bracket remains
unchanged.

For example :
The expression a — b + ¢ — d may be written as :
a+(-b+c-d) or a-b+(c—d)

2. When any part of an expression is to be inserted within a bracket with a negative
sign before it, the sign of each term kept inside the bracket gets changed.
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For example :
The expression a — b + ¢ — d may be written as :
a-(b-c+d) or a-b-(-c+d)

EXERCISE 14(0) e

1. Fill in the blanks :

() 22 +b—c=2a+ (- ) (i) 3% = Z + ¥ = 3x— ((heiniten, )

(iii) . 6p. — 5Xet 0 = Bp — (5.0 i) (iv)i a+ b—oc+d=a+ (.o )

(vV) 5a+4b + 4x-2c (Vi) 7X+2Z+4y—-83==3 + 4y + (ceceeerrrnene )

O i (oo g )

(vil): 3m'=2n + 6= 6= (X E= S ) (Vi) 2t+r—-p-q+S=2t+r1— (eiricinenn. )
2. Insert the bracket as indicated :

(IMC x212Y = (TR S ) (i-m+n—p=—{("9LE.58 )

(i) a+db-4c=a+ (....ccouene. ) (iv): @ — 3b+ 5C= @ (... it )

(v) X2 —y2 4 22 =X2 — (0 ik bl ) (Vi) me e —me == e )

(Vi) 2x = yit2Z =27 —HEu e ) (viii) ab + 2bc=3aci=2bC = (-...raivii: )

—————— REVISION EXERCISE (Chapter 14)

1. Find the value of 3ab + 10bc — 2abc whena =2,b=5and c = 8.
2. Ifx=2,y=23andz =4, find the value of 3x? — 4y? + 27°.
3. Ifx=3,y=2andz=1, find the value of :

(i) x (i) y* (iii) 3x2 — 5y?
(iv) 2x—3y+4z+5 (v) y2—x2 + 62 (Vi) Xy + y?z — 4zx
4. IfP =—12x2 — 10xy + 5y2, Q = 7x2 + 6xy + 2y? and R = 5x® + 2xy + 4y?, find :
i PoE (i) Q+P (i) P-Q+R (iv) P+Q+R

i) lfx=a2—bc,y:bz—caandz:cz—-ab,findthevalueof:(i) ax + by + cz (ii)ay —bx + cz

6. Multiply and then evaluate :
(i) (4x+y)and (x—2y), whenx=2andy =1.
(i) (x2-y)and (xy—y?), whenx=1andy=2.
(iii) (x—2y +2) and (x — 3z), whenx=-2,y=—1andz = 1.
7. Simplify :
(i) 5(x + 3y) — 2(3x — 4y) (i) 3x—8(5x —10) (iii) 6{3x — 8(5x — 10)}
(iv) 3x — 6{3x — 8(5x — 10)} (v) 2(3x2 - 4x —8) — (3 — 5x — 2x?)

(Vi) Bx — (3x—2xo— 8 . . (vl dex (T e
8. If x = — 3, find the value of 2x® + 8x% — 15.

—_——._—_—M

142

Downloaded from https:// www.studiestoday.com




	001_L
	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L



