Fundamental Operations

IMPORTANT POINTS

1. Fundamental Operations : In mathematics, the operations : addition (+),
subtraction (-), multiplication (x) and division (=) are called the four fundamental
operations.

2. Addition and Subtraction :

e Addition of Like Terms :

e When all the terms are positive, add their coefficients.

« When all the terms are negative, add their coefficients without
considering their negative signs and then prefix the minus sign to the
sum.

o Addition of Unlike Terms : As discussed above, the sum of two or more
like terms is a single like term ; but the two unlike terms cannot be added
together to get a single term.

e Subtraction of Like Terms : The same rules, as those for subtraction of
integers, are applied for the subraction of like terms. The result of
subtraction of two like terms is also a like term.

Add the positive terms together and negative terms separately together. Then, find the
result of two terms obtained.

EXERCISE 19(A)

Question 1.

Fill in the blanks :

()5+4=............ and 5x +4x=.............
(i)12+18=............ and 12x2y + 18x2y = .............
(i) 7+16=.............. and7a+16b=............
(iv)1+3=............ and x2y + 3xy2=...........
WVM7-4=............... and7ab—-4ab=..............
(vi)12-5=............ and12x—-5y=...............
(vi)35—-16=.............. and 35ab —16ba=.............
(viii)28—-13=............. and 28ax2 —13a> = .............
Solution:

()5+4=9and 5x + 4x = 9x

(i) 12 + 18 = 30 and 12x2y + 18x2y = 30x2y
(ii)7+16=23and 7a+ 16 b=7a + 16b

(iv) 1 + 3 =4 and x2y + 3xy2 = X2y + 3Xy?2

(v) 7—-4=3and 7ab — 4ab = 3ab
(vi)12-5=7and 12x — 5y = 12x — by

(vii) 35 — 16 = 19 and 35ab — 16ba = 19ab

(viii) 28 — 13 = 15 and 28ax? — 13ax = 28ax? — 13a2x

Question 2.
Fill in the blanks :
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(i) Thesumof—-2and-5=............. and the sumof —2xand —5x=................

(i) Thesumof8and -3 =.............. and the sumof 8aband -3ab=.............
(i) Thesumof—15and-4=................. and the sum of — 15x and -4y =
(iv)15+8+3=........... and 15x+ 8y + 3x = .............ee
(V)12-9+15=............... and 12ab —9ab + 15ba=.................
(Vi)25—-7-9=and 25xy — 7Xy — 9yX = ......cceuennns

(vi)—4-6-5=............. and —4ax—6ax—5ay = ................

Solution:

(i) The sum of — 2 and — 5 = — 7 and the sum of — 2x and — 5x = -7x

(i) The sum of 8 and -3 = 5 and the sum of 8ab and — 3ab = 5ab

(iif) The sum of — 15 and — 4 = - 19 and the sum of — 15x and — 4y = — 15x — 4y
(iv) 15+ 8 + 3 =26 and 15x + 8y + 3x = 18x + 8y

(v) 12-9 + 15 =18 and 12ab — 9ab + 15ba = 18ab

(vi) 25 =7 — 9 =9 and 25xy — 7xy — 9yx = 9xy

(vi)—4 -6 -5 =-15and — 4ax — 6ax — bay = — 10ax — bay

Question 3.

Add:

(i) 8xy and 3xy

(i) 2xyz, xyz and 6xyz
(i) 2a, 3a and 4b

(iv) 3x and 2y

(v) 5m, 3n and 4p

(vi) 6a, 3a and 9ab

(vii) 3p, 4g and 9q

(viii) 5ab, 4ba and 6b
(ix) 50pq, 30pq and 10pr
(X) — 2y, —y and — 3y
(xi)—3band-b

(xii) 5b, — 4b and — 10b
(xiii) — 2¢, —c and — 5¢
Solution:

(i) 8xy + 3xy = 11xy

(i) 2xyz + xyz + 6xyz = (2 + 1 + 6) Xyz = 9xyz



(iif) 2a + 3a + 4b
=(2+3a+db
= S5a + 4b
(iv) 3x+2y=3x+2y
(v) Sm+3n+4p=5m+3n+4p
(vi) 6a+ 3a+ 9ab
=6+ 3)a+ 9ab
=9g + 9ab
(vii) 3p+ 4g + 9
=3p+(4+9)g
=3p+ 13q
(viii) Sab + 4ba + 6b
=(5+4)ab+6b
=9ab + 6b ’
(ix) 50pg + 30pg + 10pr
= (50 + 30).pg + 10 pr
= 80pq + 10pr
®) 2+ ENFE)
=—(2+1+3)y
=— 6y
(xiy (=3b)y+(-5)
=—(3+1)b
=—4b
(xif) 5b + (— 4b) + (- 10b)
=5b-(4+10)b
=5b-14b=-9H
(xiii) (- 2¢) +(—¢) + (- 5¢)
=—(2+1+5)c=-8¢

Question 4.
Evaluate :

(i) ba—a—5a-2a

(ii) 2b-3b-b+4b
(iif) 3x—2x - 4x + Tx
(iv) 5ab + 2ab — 6ab + ab
(v) 8x—5y—3x+ 10y
Solution:



(la—a—-5a—-2a=6a-(1+5+2).a
=6a—-8a=-2a

(ii) 2b-3b—-b+4b
=2b+4b—-(3 + 1).b
=0b—4b=12b

(1if) 3Jx—-2x—-4x+ Tx
=3xr+ Tx—2x—4x
=3+ TNx—(2+4)x
= 10x — 6x = 4x

(iv)  S5ab+2ab - 6ab + ab
= 5ab + 2ab + ab — 6ab
= 8ab - 6ab = 2ab

(v) 8x—5y—3x+ 10y
=8x — 3x + 10y - 5y
=5x+ 5y

Question 5.
Evaluate :
(1) —Tx+9x+2x—2x
(if) Sab — 2ab — 8ab + 6ab
(iiify-8a—3a + 12a + 13a— 6a
(iv) 19abc — 1labc - 12abc + 14abc -

Solution:
()~ Tx+ 9+ 2x - 2x
=0y + 2y Tx - 2x
=llx-9%x=2x

(if) Sab - 2ab - Bab + 6ab _
' = Sab + 6ab - 2ab - Bab
=11lab — 10ab = ab
(iii) 8a—3a+ 12a+ 13a-6a
=12a+ 13a—(8a + 3a + 6a)
=25a-17a=8a
(iv) 19abc - 1labc — 12abe + 14abe
=abc (19-11-12 + 14)
=abc (33 - 23) = 10abc

Question 6.
Subtract the first term from the second :



(i) 4ab, 6ba
(it) 4-8b, 6-8b
(iit) 3-5abe, 10-5abc
(iv) .’-%mn, E%nm
Solution:
(i) 6ba — dab = 2ab
(it} 6:8h-—-4-8b=12b
(iif) 10-5abc — 3-5abc = Tabe

(iv) Sgnm— 3%?”11

=

17 7 -
= —nm——mn

2

_17mn —Tmn_ 10mn _
- 2 2

Question 7.
Simplify :

(1) 2a’b? + Sab® + 8a*b? — 3ab?
(if) 4da+3b-2a-b
(iif) 2xy + 4yz + Sxy + 3yz — 6x)
(iv) ab+ 15ab - 11ab — 2ab
(v) 6a* - 3b> + 2a* + Sb* - 4a?
(vi) 8abc + 2ab - 4abc + ab
(vii) 9xyz+ 15yxz — 10zyx — 2zxy

Smn



(viii) 13pgr+ 2p + 4q — 6pgr + Spqr
(ix) 4ab+ 0 - 2ba
(x) 6xy - 2x)? + 5xty — xp?
(xi) 64a+ 53b-24a—-2-2b
(xif) 2-5a + 4-6b + 1:2a - 3-6b
1

(xiii) 22m — 125

n—15p+16n

2 1 1
(xiv) 6p+3q—1—2—p+iq+2q

1 1 1
~ — =3 — v+ I — v =2—
{xv) 2313 32xy+_3x_} 22xy

Solution:

(i) 2a*b’ + Sab® + 8a*b* - 3ab?
= 2a’h? + 8a°b? + 5ab® - 3ab®
= 10a%h? + 2 ab?

(i} 4a+3b-2a-b
=4a-2a+3b-b
=2a+2b
(i77) 2wy + dyz + Sxy + Jyz — 6y
= 2xy + Sxy — b6xy + 4yz + 3yz
= Txy — 6xy + Tyz
=x+Tyz
(iv) ab -+ 15ab - 11ab - 2ab
= 16ab — 13ab = 3ab
(v) 6a® - 3b% + 2a% + 5b? — 4a?
= 6a’ + 2a* - 4a” + 5b* - 3
-=d4a’ + 27 -
(vi) Babc + 2ab - dabec + ab
= 8abc — 4abe + 2ab + ab
= 4abc + 3ab
(vii) 9xyz+ 15yxz = 10zyx = 22xy
=Oxyz + 15xyz — 10xyz — 2xyz
=2dxyz — 12xyz=12xyz
(viii) 13pgr+ 2p + 4q — 6pgr + Spqr



=13pgr+ Spqr— 6pgr+2p+4q
=12pqr+2p + 4q
(ix) dab+0 - 2ba
' =4dah — 2ab + 0= 2ab
(xii) 6%y — 202 + Sx¥y — ny?
= 6ty + Sxfy - 2xp? — xp?
=1lxly - S.tyz
(xi) 6-4a+ 53b - 2-4a—-2-2b
- =64a- 2-4a + 53b-2:2h
=4a + 31b
(xii) 2-5a + 46b+ 1:2a - 3-6b
= 2-5a +1-2a + 4-6b - 3-6b
=3Ta+b

(xifi)y 22m - 12%” —15p+16n
—22m ~§ﬂ—lﬁp+]ﬁn

=22m+]6n—-22—5n—15p

— 22]” == M —_—

15p
n
=22m+—=15
2 P
1
=22m +3;u—15p

. 2 1 1
(xiv) 6p+§q—1—jp+§q+2q |

=6p—%p +~§"a? +%q+2q

_[llp-—Bp]+{2q+q+6q]

2 3

9 1
==p+3g=4=p+3
2P q ZP q
(xv) Sx}— 2x3+_3x}- zx}



=xy

Xy

(23—3l+3l—2—1—J
3 2 3 2

(16—21+20—15]

\ 6
(3636
T ) =0xw=0

EXERCISE 19(B)

Question 1.
Find the sum of :

(7)

(i)

(iii)

(iv)

(v)

(vi)

Solut

3a+4b+?c,—5a+3b—_ﬁc
and 4a - 2b - 4¢.

2% + xy = )2, — 22 + 2xy + 3y7
and 3x% - 10xy + 472
x4+ 1, -5 +2x-2
and 3x% - 3x + 1

a* — ab + be, 2ab + be - 2a*
and — 3hc + 3a* + ab.
4x2+7-3x, 4x - x> + 8
and — 10 + 5x — 2x2,

3x + dxy — 32, xy — dx + 27

and 3y — xy + 6x.
ion:



(i) (3a + 4b + 7¢) + (- 5a + 3b - 6¢)
+ (4a — 2b — 4¢)
=3a+4b+ Tc - 5a+ 3b- 6¢
+4a - 2b - 4¢
=3a+ 4a - 5a+4b+3b-2b
+ Tc— 6c — dc¢
=7a-5a+7b-2b+Tc—10c
=2a+5h-3c
(i) (2x% +xpy -y + (- x* + 2xy + 3)7)
+ (3x% - 10xy + 4?)
=22+ xy—yF —x2+ 2y + 3P
+3x2 - 10xy + &2

=2+ 3x2 - 42 + xy + 2xy — 10xy

R
=5x x4 3y — 10xy + 2 — 32
= 4x? — Txy + 6)?
(i) (F—x+ 1)+ (=52 +2x-2)
C+ (3 -3x+1)
=xtox+ 1 -5x2+2x -2+ 3¢
~3x+1

=xl 4 3 5kt 4+ 2x—x-3x+1+1-=-2
=4 -5+ x—4x+2-2=—x?-2x
(iv) (@ ab + be) + (2ab + be — 2a%)

+ (- 3bc + 3a* + ab)
= a® — ab + be + 2ab + be - 24 — 3be
+3a? + ab
=a*+ 3a’ - 2a% 4+ 2ab + ab - ab + be
+ be - 3be

= 4a* - 2a* + 3ab - ab + 2bc — 3bc

= 2a* + 2ab - be



(v) (4x°+ 7 —3x) + (4x — x2 + 8)
+ (= 10 + 5x — 2x%)
=402+ T7-3x+4x—x2+8
~ 10+ 5x — 2x?
=42 2224+ 748- 10
+4x + 5y - 3x
=4x? —3x2+ 15— 10 + 9x - 3x
=x+5+6x )
(vi) (3x+dxy = )%) + (xy - 4x + 27)
+ 3y - xy + 6x)
=3x +dxy — 3% + xy - dx + 22
+ 3y —xy + 6x
= 3x + 6x — 4x + 4xy + xy — xp
+ 2% + 32 — )2
=0x —4x + Sxy —xy + 512 — 2
= Sx + dxy + 42

Question 2.
Add the following expressions :

(i) — 1722~ 2xp + 232, - 992 + 1522 + Ty
~ and 13x% + 332 — 4xy
(i) —x2-3xy+3)2+8,382 - 52~ 3 + dxy
and — 6xy + 2x2 - 2 4 32
(i) a® -2 +a, B3 -2a°+b
and - 2b + 20 — 5a + 44°



Solution:
(i) (17 -2p+237) + (- 97+ 157 + T)
+ (132 + 3y2 - 4xy)
== 17x% = 2xy + 23)% — 9y2 + 15x2
+ Txy + 1322 + 392 — dxy
== 17x% + 15x% + 1322 - 2xy — 4xy
+ Txy + 2332 + 332 — 92
=112+ xy + 172
(i) 2-3y+3H+8)+ (32 —57-3
+4xy) + (- 6xy + 2 - 2 +)7)
=—x2-3xy+3?+ 8+ 32— 57 -3
+4xy — 6xy + 22 -2+ )7
=~ x%+ 3x% + 2% - 3xy - 6xy + dxy
+32+y2 52 +8-3-2
=4xz—5.lg)'—y2+3
(iiiy (a® - 2B + a) + (b° - 24° + b)
+ (= 2b + 2b° — 5a + 4a°)
=@ -2 +a+ b 223+ b-2b
+2b% - 5a + 44°
=a*+4a> - 22 - 263 + B3+ 200
ta-Sa+b-2b
=3 +b5 -4a-b

Question 3.
Evaluate :

(1) 3a - (a + 2b)
(1) (5x=3y)—(x+y)
(i) (8a + 15b)— (3b - Ta)
(iv) (8x + Ty) — (4y - 3x)
(v) 7-(4a-5)
(vi) (6y - 13) -~ (4-Ty)
Solution:

() 3a —(a + 2b)
=3a-a-2b=2a-2b
=2 (a-b) .

- (@) (5x = 3y) — (x +¥)
=5x-3y-x-y



=5x—-x-3y-y
=d4x—4y=4 (x —y)

(iif) (8a + 15b) — (3b — Ta)
=8a+ 15h-3b+Ta
=8a+ Ta+ 15b-3b

T =15a+12b

(iv) (8x + 7y) — (4y - 3x)
=8+ Ty -4y + 3x
=8x+3x+Ty—4y
=11x+ 3y

(v) 7—(4a - 5)
=7-da+5=7+5—-4a
=12 —4a

(vi) (65— 13) — (4— Ty)

' =6y~ 13-4+ 7y

=6r+Ty— 13-4
=13y-17

Question 4.

Subtract :

(i) Sa-3b+ 2c from a - 4b - 2¢c.
(if) 4x - 6y + 3z from 12x + 7y - 21z
(iif) 5~ a—4b+ 4¢ from 5a — 7b + 2e.
(iv) —8x— 12y + 17z fromx -y —z.
(v) 2ab + ecd — ac — 2bd from ab — 2ed
+ 2ac + bd.
Solution:



(1) (a - 4b - 2¢) — (Sa— 3b + 2¢)
=a—4b-2c—5a+3b-2¢c
=a-5a-4b+3b-2¢c-2¢c
=—~4a-b-4c.

(i) (12x + Ty — 21z) — (4x — 6y + 3z)
=12x+Ty—21z—4x + 6y - 3z
=12x—4x+ Ty + 6y — 21z 3z
=8x+ 13y - 24z

(ii7) (Sa—Tb+ 2c)— (5 -a—4b+ 4c)
=5a-Tb+2c—-5+a+4b-4¢
=5a+a-Tb+4b+2c—-4c-5
=6a-3b-2c-5.

(iv) (x—y—2)—(-8x—-12y + 172)
=x—-y-z+8x+12y-17z
=x+8x+12y-y-z-17z
=9x+ 11y - 18z

(v) (ab—2cd + 2ac + bd)

—(2ab + ed - ac - 2bd)
=ab — 2cd + 2ac + bd — 2ab — cd

+ ac + 2bd
=ab - 2ab - 2c¢d — ed + 2ac
+ac + bd + 2bd
=—ab - 3cd + 3ac + 3bd
Question 5.
(i) Take — ab + bc — ca from be - ca +
ab. _
(it) Take 5x + 6y — 3z from 3x + S5y — 4z.
-3 1 1 3
(i1i) Takl:TP+q—rfmm'2—p—3 -5

(iv) Take 1 —a + a® froma? + a + 1.



Solution:

(i) (bc = ca + ab) — (— ab + be - ca)
=bc—ca+ab+ab-bc+ca
=be - bc—ca+ca+ab+ab
= 2ab

(1) (3x + 5y —4z) — (5x + 6y — 3z)
=3x+5y—4z-5x—-6y+ 3z
=3x—5x+5y—-6y—-4z+ 3z
=—2x-y—z

1 1 3 3
(m)(ip_gq-if){—zp+ﬂ‘r)

1, 1. 3,.3,
SP-39-5r+5p-q+r

=Lpe3, 1, 3
A PT5P 39 -9-F5r+r

_ 3Jp+9p—-2q-6g—9r+6r

6
[Sincé L.C.M. = 6]

6 6 6

1
=2p-Zg—=
P=39-3"

(iv) (@+a+1D)-(1-a+ad)
=2 +ag+1-1+a-a*

=a2—a2+a+a+l—l=2a

Question 6.
Fromthe sumof x +y —2z and 2x —y + z subtract x + y + z.
Solution:

(x+y-2o)+ (2x—y+z)-(x +y+2)
=x+ty-2z2+2x—-ytz—x—y—=z
=x+2x—x+ty—y—-y—2z—-z+z
=2x-y-12z

Question 7.
From the sum of 3a — 2b + 4c and 3b — 2c subtracta—b — c.



Solution:
3a-2b+4c)+(3b-2¢)-(a—-b—¢)
=3a—-2b+d4c+3b-2c-a+b+e
=3a-a+3b+b-2b+4c+c-2c

=2a+2b+3c

Question 8.

Subtract x — 2y — z from the sumof 3x -y + zand x +y — 3z.
Solution:

Bx-y+2)+(x+y-327)-(x-2y-2)
=3X-y+z+X+y—-3z2-X+2y+z
=3X+X—-X-y+y+2y+z+z2-32

=3x+2y-z

Question 9.
Subtract the sum of x + y and x — z from the sumof x—2zand x+y + z
Solution:

(x=2z) + (x+ty+z)—{(x +y)+(x-z2)}
=x—-2z+x+y+z-ix+y+x-z|
=x—-2z+x+y+z-x-y-x+z
=x+x—-x—-xty-y+zt+z-2z
=0

Question 10.

By how much should x + 2y — 3z be increased to get 3x ?
Solution:

3X—(x+ 2y —32)

=3X—Xx—-2y +3z

=2X—-2y + 3z

Question 11.
The sum of two expressions is 5x2 — 3y2. If one of them is 3x2 + 4xy — y2, find the other.
Solution:

(5x% - 3y%) —(3x + 4y - )P
=522 -3y - 32 — day + 2
= 5x2 — 3x% — 4xy — 33? + 32
= 2x? — dxy - 2)?



Question 12.

The sum of two expressions is 3a2 + 2ab — bz. If one of them is2a3b> | find the other.
Solution:

(3a% + 2ab — b%) — (2a* + 3b%)
=3a?+ 2ab - B - 2a% - 3K
=3g2 — 24 + 2ab — B? - 3b?

= a* + 2ab - 4b*
EXERCISE 19(C)
Question 1.
Fill in the blanks :
() 6 x3=_... and 6x x 3x = ...
(ii) 6 %3 = ... and 6x2 % 30 = ...
(iif) S5x4= .......and Sx x4y = ...
(iv) 4xT7= ... and 4ax x Tx= ...
(v) 6x2= ... and 6xy *x 2xp = ...
(vi) 12x4 ... and 12ax? x 4ax = ...,
(vit) 1 x8= .. and a®x? x 8a'xy = .......
(viii) 15x3=....... and 15x x 3x%% = ...
Solution:

(6x3=18and 6xx 3x =6 X 3X X X X = 18x?

(if) 6 x3 =18 and 6x% x 3x}
=6x3xx?xx=18x

(it.) 5x4=20 and 5x x 4y
=5x 4 xyxxy=20xy

(iv) 4 x7=28 and 4ax x Tx
=4 x7xaxxxx=28ax?

(v) 6x2=12 and 6xy x 2xy
=6 x2xxxxxyxy=12x%?

(vi) 12 x 4 =48 and 12ax? x dax
=12xd4xaxaqgxx
= 48a%*

(vii) 1 x 8 =8 and a®xy? x 8a’x?y
=1 x8xaxgdxx xxtxytxy

X

— saﬁxfiyj
(viif) 15 = 3 =45 and 15x x 31‘5}'2
=15 x3 xxxx xy?

g 45.1:"_}'2






Question 2.

(i) dv x 6x x 2= ...
(it) 3ab % bax = ..o
(iiif) ¥ x 22 x 3x¥ = ...
(1) 5 x5a° =
(v) 6 x 6x* x 6.1:2_}“1' = .
(vi) —Bx*x—-3x=— ...
(vif) 5 x  3xx5x2= ...
(virg) 8 x — 4.xy“ x 3.13‘ 2= i
(ix) — dxxSxyx Jz= .. .
(x) Sxx 2%y % (= 1yP) x 11:_;:2 =

..............

() dxxbxx2=4x06%x2xxxx

= 48x2

(i) Jabx6ax=3x6xaxaxbxx
. = 18a’hx

(iii) x = 22 % 30 =1x%x2x3x #2983
= 6

(v) 5% 5q° = 2543
(v) 6 % 622 x 6xhy? = ﬁxﬁxﬁxx2+2y2
= 216xY?

(vi) —8xx—3x=—8x_3xxl*1
= 24x?
(vii) =5 x-3xx5x2=-5x-3x5xx!"?
=75
(viii) 8 x — dxy? x 3x%)? .
—gx—4x3xxl 1320
=-9'6x"y4
(ix) —d4x = 5xy = 3z
=—4x5x3xxM xyxz
=—ﬁﬁx1yz
(x) Sxx 2y x — Ty x 22
=52 x _szxl.llzijlxylﬁ!z
= — 140x%5



Question 3.

(i) 3x x 5x*
(ii) Sa* = Ta’
(iif) 3abc * 6ac’
(iv) a*h? x 5a*b*
(v) 2x%hy? x 5xhyd
(vi) abc > bed

Solution:
(1) 3x° x 5x% = 3 x 54 = 15x7

(if) Sa*xTa' =5 x 7 % a*'7 = 354°

(iif) 3abe x 6ac® =3 x 6 x gl x p x ¢I*3
= 18aZbct

(iv) a®b? x 5a3b% =1 x 5§ x g**3 p?+i
= 5a°b5

(v) 212_}‘3 » 5_,;3},4: 2 x5 x xz+3.xy3:4
= 10257

(vi) abe * bed =a x b x A1 x g

= ab*ctd

Question 4.
Multiply :
(i) a+ bbyab

(if) 3ab — 4b by 3ab
(iif) 2xy — Sby by 4bx
(iv) 4x + 2y by 3xy
(v) x¥2-xby2x
(vi) 1+4xbyx

(vii) ’9'_‘«;'-.42 + szy by Sxy
(viii) 6x — 5y by Jaxy



Solution:
(i) (a + b) % ab = a-ab + brab
= albh + ab?
(i) (3ub - 4b) x 3ab = 3ab x 3ab — 4b *
3ab

=3 x 3" 4 x 3 x g x p!"!
= 9a2h? — 12ab*
(7ii) (2xy — Shy) = 4bx = 2xy-4bx — Shv-4bhx
= 8hx2y — 20b%xy
(iv) (4x + 2y) % 3xy = 4x. 3xy + 2y-3xy
= 12¢%y + 612
(v) (¥ —x) % 2x =x22x — x2x

=2.x.3'_'_1r=
(vi) (1 +4x)yxx=1x+4xx
= x + 4x?

(vii) (9x? + 3x%y) % Sxy
= Oxy? Sxy + 3xty-Say
= 45x%7 + 1577
(vii’) (6x — 5v) x 3axy
= bx-3axy — Sy-Jaxy
= 18ax?y — 15axy?

Question 5.
Multiply :
(i) —x+y—-zand - 2x
(ii) xy — yz and x3yz2
(i) 2xvz + 3xy and =22z
(iv) - 3x7? + 4x?y and —xp
(v) 4xy and — 2y — 3xH?
Solution:



(1) (x+y-—z)x-2
=y -y ty - —2y-z - A
= 2v% — 2yp + 2xz
(ii) xy—y=x xhyz2
=xpadyzt - yzadys?
__1_11 X_]]H wrd o ylx },J+i 5 214-|
=yt oy
(iif) 2xyz+ 3xy x =2y%z
= 2z = 2%z + g - 2z
= — 4y x VIH w ZHI —6xx P'C_‘J-ZH X =
—dxp2 — 6xp's
(iv) =372 + dxly x —xy

=—3n? —xp + dxdy — xv

= 3x2)? — 42
(v) - x”y - 3x2}-2 * dxy
= xly'ti.xy - 3.12}’2-41}'
=— 4x%? — 1225
Question 6.
Multiply :

(i) 3a+4b - 5cand 3a

(i) — 53y and —x ~ 6<%

Solution:
() Ba+4b—5¢)x3a —

= (3a x 3a) + (4b x 3a) — (5¢ X 3a)

=9a* + 12ab — 15ac

(i) (=7 - 6x%y) x — Sxp
—xy* % — 5xy — 6x’y x — Sxy
5x%? + 3022

Il

Question 7.
Multiply :
(h)x+2and x + 10
(i) x+5and x—-3
(i x—5and x+ 3
(vyx-5andx-3



(V) 2x+ y and x+ 3y
(vi) (3x—5y) and (x + 6y)
(vii) (x + 9y) and (x — 5y)
(viii) (2x + 5y) and (2x + 5y)
Solution:
(1) (x + 2)-(x + 10)
sx(x+2)+ 10(x+ 2)
=x*+ 2x + 10x + 20
=x?+12x+20
(i) (x+ 5y(x-3)
=x(x+5)-3(x+5)
=x2+5r—3x 15
=x*+2x-15
(itf) (x=5S)y(x+3)=x(x=5)+3(x-5)
=x*-Sx+3x-15
=x-2x-15
(v} (x =5y -3)=x{x-5)-3(x-5)
=x2 - 5x—3xr+15
=x?-8x+15
(V) (2x +¥)(x + 3y)
“x(2x + y)+ 3y (20 + )
= 2y? +xy+ ﬁ.x_}'-i— 3}’2
= 2% + Txy + 3y?
(vi) (3x—Sy)y(x + 6p)
= x(3x = Sy) + 6y (3x = 5y)
= 3x2 — Sxy + 18xy - 30y2
= 3x2 +13xy - 30y?
(vii) (x + 9p)(x - 3y)
=x(x +9) - 5y (x + D)
= 2% + 9xp — Sxy — 45)7
= x? + dxy — 45)?
(viir) (2x + 5y)(2x + 5y)
= 2x-{2x + 5y) + 5p+(2x + 5y)
= 4x% + 10xy + 10xy + 25)?
= 4x? + 20xy + 25)°

Question 8.
Multiply :



(i) 3abe and — 5a*bc
(1f) x—v+zand - 2x
(7if) 2x—3y - S5zand - 2y
(iv) - 8xyz + 100%yz® and xvz
(v) xyzand - 13xp%z + 15x%)z - 6ayz?
(vi) 4abe - Sa’be - 6ab*c and —2abc?
Solution:
(1) 3abe x - Sa*b’c
= 3 _ 5 a!-nz.b1+z,c1+:
= — 15a’bc?
(i) (x—v+z) -2y
=— 2} + 2y — 2x7
(7ir) 2x - 3y 5z- - 2y
- — dxy + 67 + 10yz
(iv) —8xyz + 10x%yz3 xyz
= - 8)222 + 10xY 24
(v) = 13xy%z + 15x%yz — 6xyzxyz
- _ !3-"&'2_}'322 + 1513},132 _ &21,223

(vi) 4dabc - 5a*be — 6ab*c- —2abc?
= — 8a2b2c? + 10a°H3C + 12a%H°3

Question 9.
Find the product of :
(i) xy—abandxy + ab

(if) 2abec - 3xy and 2abc + 3xy
(iif) a+b-cand 2a—3b

(iv) 5x -6y —7zand 2x + 3y
(v) 5x—6y—Tzand 2x + 3y +z
(vi) 2a+3b—-4dcanda-b-c
Solution:



(1) (xy — ab) (xy + ab)
= xy~(xy — ab) + ab (xy — ab)
= x%y? — abxy + abxy — a*b*
= xYy? — a?h?
(i) (2abe — 3xy)(2abe + 3xy)
= 2abc(2abc - 3xy) + 3x+(2abe — 3xy)
= da’b’c? - babcxy + 6abexy — 9x%?
= 4a’p2c? — 9x2y?

(i) (a + b—-c)(2a - 3b)
=2a(a+b-¢)-3b(ath-c)
=2a* + 2ab - 2ac - 3ab - 36 + 3bc
=2a’ - ab - 2ac - 3b* + 3be
=2a’ - ab - 2ac + 3bc - 34?

(v} (5x— 6y~ 7z)(2x + 3y)
= 2x:(5x - 6y — 7z) + 3p(5x - 6y — 7z)
= 10x% - 12xy - 14z + 15xp — 18)7 — 213z
= 10x% + 3xy - 14xz - 18y - 21yz

(v) (5x—6y—T7z)(2x + 3y + 2)
= 2x:(5x — 6y — 7z) + 3y+(5x — 6y - 72)
' ' +2 (51— 6y = T2)
= 10x% — 12xy — 14xz + 15xy - 187
' - 2lyz + 5xz - 6yz - 722
= 10x2 = 12xy + 15xy — 14xz + Sxz
— 187 = 21yz — 6yz — 722
= 10 + 3xy — 9xz - 18y — 27y — 742
(vi) (2a+3b-4c)y(a-b ¢)
=a(2a + 3b - 4c) — b(2a + 3b — 4c)
~c¢(2a + 3b - 4c)
=242 + 3ab - 4ac - 2ab — 3b% + 4bc
—2ac - 3bc + 4¢?
=2a? + 3ab — 2ab - 4ac — 2ac - 3b?
+ 4be — 3bc + 4c?
=2a? + ab - 6ac — 3b% + be + 4c?

EXERCISE 19(D)



Question 1.
Divide :
(i) 3abya
(if) 15x by 3x
(iii) 16m by 4
(iv) 20x2 by 5x
(v) 30p% by 10p?
(vi) 14a°b* by 24°
(vii) 18pgr? by 3pq
(viii) 100 by 50b

Solution:
(@) 3as.a=>2% =3
. ) _3xS5xx _
(if) 15x+3x = Txx 5
(i) 16m+4=ﬂ4—ﬂx4m
2=1
(iv) 20x2 = 5x = %: 4x
10p2?
(v) 30p%+ 10p2 = 2219P° _ 5
10p2
3-2;3
(vi) 14830 + 24° = 3""'—‘;-—b-= Tab?
.. 3x6.pxqxr?
(vii) 18pgr* + 3pgq = Ixpxg = 6r?
2 x50 _E
(viii) 100 + 505 = 055" b

Question 2.
Simplify :
() 2% + x2
(i) 6a° + 3d°
(iii) 20xy + —5xy
(iv) - 24a%b%c? + 6ab
(v) - 5%y +x?
(vi) 40p’¢* + 10p’q
(vii) - 64x*yPz + 4z
(viii) 35xy° + Tty



Solution:
5

2
()2 = 2=
X
=22 =2
8-3

(ii) 6a%+3d> =?-"3’;—"=za5
4xSxxny
(i) 20xy R o 4

(iv) - 24a*b*c? + 6ab

4 x 6xagi-1p2-1.2

= — 4abc?
I3 a

—5x2-1 5x
v) =Sx¥ysxpt = ——=-"
Y+ xp? S 5

(vi) 40p*g*~ + 10p’g
4x10x p3-3.g41. 3

10
=dxgHlxpP =49 P
(vii) — 64x*yz + 4xy?z
dAxdxdxxtxyixz

4xx3xy1:~:z

__ ]6x4—3 y]—l — l'ﬁl}’
(viii) 35xy° + TxH?

_5x7xy>t 5y
- ,}.sz...l X

Question 3.
Divide :

() - ij by2m

(ii) - 15p%® by - 5p°q’



(iii) - 21m°n’ by 14m*n®
(iv) 36a*c)® by 4x?a’y?
(v) 20x3a® by 5xy

28a%p3

o2

(vi) by 4abc

) 2a? 3b
(vii) FWE

~55x2  1lx
by —
y

(viii)

. 64x2y?  Bxy
(ix) zy by
z z

Solution:

3m ~3xm 3
D= m = axm 3

— 6 8
(i) - 15p5g® + — 5p%q" = Sx3xp’xq

(iii) - 21m°n’ + V4m*n?

C BxTxm’207-2 3 4

= =——m "5
14 2
(iv) 36a*%P = 4xla’y?
_ 4 % g.a4—3 x x3-2 y6—2 _ gﬂxl'y“
4
4 x 5x3a6
(v) 202345 + Sxpy = Sy

_4x5xx¥ ! xa®  4x2ab
Sxy y

28ab3
o2

(vi) + 4abc

_AxTxa? lxb3-1 702
B 4 x c2+1 K




O 57 30 "o ¥ 3

_2'><2><a2+1 _ d4a?
9x3p2+1  27p3

-55x2  lx_ -55x% y

i) — T = 0y * Tix
=+5—x=~. 0:5x
10
(ix) _64.1:2}!2 ~:-8£
22 Z
_ 8x8xx2 xy? «—2Z
z2 Bxxxy
gx2-1y2-1 8
ST a2
Question 4.
Simplify :
 —15mn? L 35x%y?
)] _3m’ (i) —151‘2_]}2
—24x6y?
(m)‘“‘"‘"‘ﬁxs},
Solution:
— 5,2 ~Ixsx Sxpnl
0 Iﬁm;r _ m’ xn _5p2

—3m —3xmd

o 35xty? 5x—Txxtxy?
U) T15x2,7 ~ 3x—sxaixy?

_ —7x42 . 7x?
3 3
—24x%y2 3 —4x6xx0x y?
(it 6x5y 6xx8xy
=—4y*l=—d4y
Question 5.

Divide :



(i) 9x3 — 6x2 by 3x

(i) 6m2 — 16m3 + 10m* by —2m
(i) 15x3y2 + 25x23 — 36xH4 by 5x2)2
(iv) 36a3x5 — 24a%* + 18a°x3 by —6a3x3.

Solution:

(i) 9x3 — 6x2 by 3x

_ 9x? —6x2 _ 9x3 _ 6x>
3x 3Ix 3x

=3x3—1_2x2—1

=3x? - X

(i) 6m2—16m3 + 10m* by —2m

6m>* —16m° +10m*
—2m

6m* B 6m’ . 10m*
-2m -2m -2m
=3m?-1+8m3-1-5m-1
~3m + 8m? — 5m3

(i) 15632 + 25x23 — 36344 by 5x2)2

1553y +25x%y° —36x%y*
552y

I

1553y 25x%y*  3exty?
= =+ —
szyz szyz 512},2




=3x3_1.}’2‘2+5x1—1.}3—2

36
N
= 3x!y0 + 5x0p! — %éxzyz

=3x+ 5y — 3—: 232 (vxloryl=1)
(iv) 36a’x — 24a%* + 18a°x3 by —6a°x3

36a x> —24a’x* +18a°x°

- ﬁa313’

B 36a°x° 24a*x? . 18a°x°

-6’ -6a%%° -6a°x>

= 63353 + 4g4-3,4-3
—3g3-353-3

= —6alx2 + 4alx? — 3a2x0

=—6x2 + d4ax —3a®>  (vxlorpf=1)






