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 :

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

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

e 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=.............
(ii)12+18=............ and 12x2y + 18x2y = .............
(i) 7+16=.............. and7a+16b=............
(iv)1+3=............ and x2y + 3xy2 = ...........
V7-4=............... and7ab—-4ab=..............
(vi)12-5=............ and 12x -5y = ...............
(vii)35—-16=.............. and 35ab — 16ba = .............
(viii)28 =13 =............. and 28ax?—13a>X = .............
Solution:

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

(ii)) 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=7 and 12x — 5y = 12x — by

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

(viii) 28 — 13 = 15 and 28ax2 — 13a2x = 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=.............
(iii) The sumof—15and -4 =................. and the sum of — 15x and -4y =
(iv)15+8+3=........... and 15x+ 8y + 3x = ..............ee
(vV)12-9+15=............... and 12ab —9ab + 18ba=.................

(Vi)25 -7 —-9=and 25xy — 7xy —9yX = ......cceennns

(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

(iii) 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 — 5ay = — 10ax — Say

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, 49 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, —cand — 5¢
Solution:

(i) 8xy + 3xy = 11xy

(ii) 2xyz + xyz + 6xyz = (2 + 1 + 6) xyz = 9xyz



(iii) 2a+ 3a+4b
=(2+3)a+4db
=5a + 4b
(iv) 3x+2y=3x+2y
(v) Sm+3n+4p=5m+3n+4p
(vi) 6a+ 3a+ 9ab
=(6 + 3) a + 9ab
=0g + 9abh
(vii) 3p+4qg + 9q
=3p+ (4 +9)q
=3p+13q
(viii) 5ab + 4ba + 6b
=(5+4)ab+ 6b -
=9ab + 6b '
(ix) 50pg + 30pg + 10pr
= (50 + 30).pg + 10 pr
= 80pg + 10pr
(x) (=2») +{(=y) + (= 3y}
=—(2+1+3)y
= — 6y
(xi) (- 3b) + (- b)
=—(3+ 1)
=—4b
(xif) 5b + (— 4b) + (- 10b)
=5b-(4'+10)b
=5b-14b=-9b
(xiit) (- 2¢) + (—¢) + (— 5¢)
=—(2+1+5)c=-8¢

Question 4.
Evaluate :

(i) ba—a—-5a-2a

(i7) 2b-3b-b+4b
(ifi) 3x—2x—-4x+Tx
(iv) 5ab + 2ab — 6ab + ab
(v) 8x—35y—3x+ 10y
Solution:



(lba—a—-5a—-2a=6a—-(1+5+2).a
=0a — Ba=-2a

(iiy 2b-3b—-b+4b
=2b+4b-(3+ 1)
=0b—4b=2b

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

(iv)  Sab+2ab— 6ab + ab
= 5ab + 2ab + ab — 6ab
= 8ab — 6ab = 2ab

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

Question 5.
Evaluate :

(1) —Tx+9x+2x - 2x
(i) Sab — 2ab — 8ab + 6ab
(iiiy-8a—3a+ 12a + 13a - 6a
(iv) 19abc — 1labc -- 12abc + 14abe -
Solution: |
()= Tx+9x+2x - 2x
=0x+2r— Tx - 2x
=1lx-9%x=2x
(if) Sab - 2ab - 8ab + 6ab ,
' = Sab + 6ab — 2ab - 8ab
=1lab - 10ab = ab
(iiiy 8a—-3a+12a+ 13a—6a
= 12a + 13a— (8a + 3a + 6a)
=25a-17a=8a
(iv) 19abe - 11abe — 12abe + 14abc
=abc (19-11-12 + 14)
=abc (33 — 23) = 10abc

Question 6.
Subtract the first term from the second :



(i) 4ab, 6ba
(iz) 4-8b, 6-8b
(iii) 3-5ahc, 10-5abc
(iv) 3%11111, E%nm
Solution:
(1) 6ba — dab = 2ab
(ii) 6:8b—4-8h=12h
(itr) 10-5abc — 3-Sabc = Tabe

(iv) 8%””1—3%”}1!

L

17 7 -
= —nm——mn

2 2
_17mn =Tmn _ 10mn

2 2

Question 7.
Simplify :

(i) 24*b* + Sab* + 8a*b* - 3ab?
(i) 4da+3b-2a-b
(iii) 2xy + 4yz + Sxy + 3yz — 6xy
(iv) ab+ 15ab - 1lab — 2ab
(v) 6a* - 3B + 2a* + 5b* — 4a?
(vi) 8abe + 2ab - dabc + ab
(vii) 9xyz + 15yxz — 10zyx — 2zxy



(viii) 13pgr+ 2p + 4q — 6pgr + Spqr
(ix) d4ab + 0 — 2ba
(x) 6x%y - 2x* + 5x%y — x)?
(xi) 6-4a + 5-3b- 2-4a— 2-2b
(xi) 2-5a + 4-6b+ 1-2a — 3-6b

(xirr) 22m — 12—;—11— 15p + 16n

2 1 1
(xiv) 6p+§q—1—2—p+§q+2q

IS S S
(xv) 3O EIT-2oy

Solution:
(i) 2a*b* + Sab® + 8a*b* - 3ab?
= 2a’h? + 8a’b? + Sab® - 3ab’
= 10a%h* + 2 ab?
(ii) 4a+3b-2a-b
=da—-2a+3b-b
=2a+2b
(iif) 2xy + dyz + Sxy + 3yz — b6xy
= 2xy + Sxy - 6xy + dyz + Jyz
=Txy — Oxy + Tyz
=x+Tyz
(iv) ab+ 15ab - 11ab - 2ab
= 16ab — 13ab = 3ab
(v) 6a® - 3b% + 24% + 5b? — 447
= 6at + 2a* — 4a> + 5hb* — 3B2
-=4ar + 287 -
(vi) 8Babc + 2ab - dabec + ab
= 8abc — 4abc + 2ab + ab
=4abc + 3ab
(vii) 9xyz+ 15z - 10zyx - 2zxy
=9xyz + 15xyz — 10xyz — 2xyz
=2dxyz — 12xyz=12xyz
(viii) 13pgr+ 2p + 4q — 6pgr + Spqr



=13pgr+ Spqr— bpgr+2p+4q
=12pgr+ 2p + dq

(ix) dab+0 - 2ba

' =4dab — 2ab + 0= 2ab

(xii) 6%y — 20 + 5xfy — 0yt
= 6x2y + Sx%y — 2xp° — xp?
= 1lx?y - SIyz

(xi) 64a+ 53b-24a-2:2b

- =064da-2-4a + 53b-2:2b

=4da+31b

(xii) 2-5a+ 46b+ 12a- 3-6b
= 2-5a +1-2a + 4-6b - 3-6b
=3Ta+b

(xifiy 22m - IZ%H —15p +16n
- 22m ~%ﬂ—15p+lﬁn
=22m+ 16n —-22—5.!:— 15p

. 32n-25n

=22m 15p

n
=22m+-—-15
5 P
1
:22m+3;u—15p
(xiv) © +E —1—1— +i +2
rv) oprzq-izp 36" 9

=5P—%P +f§-q +%q+2q

_(12p-3p . 20+q+06g
- 2 3

9 1
==p+3g=4=p+3
ZP q 2P q

T SN R |
(xv) 3;:}— zxj+_3x}— 2xj|
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EXERCISE 19(B)

Question 1.
Find the sum of :

(1) 3a+4b+7c,-5a+3b-6c
and 4a - 2b - 4c.

(i) sz+xy--y2,—x1+2xy+3y2
and 3x% - 10xy + 42,

(i) ¥*—x+1,-5x2+2x-2
and 3x2 - 3x + 1

(iv) a* — ab + be, 2ab + be - 24a*
and — 3bc + 3a® + ab.

(v) 4x?+7-3x, 4x - x> + 8
and — 10 + 5x — 2x2,

(vi) 3x+dxy -2, xy —dx + 27

and 3)? — xy + 6x.
Solution:



(i) 3a + 4b + T¢c) + (— Sa + 3b - 6¢)
+ (4a — 2b — 4¢)
=3a+4b+ Tc— 5a + 3b - 6¢
+4a - 2b - 4¢
=3a+4a-5a+4b+3b-2b
+ Tc—6c—4dc
=Ta-5a+7b-2b+T7c—- 10c
=2a+5bh-3¢c
(ii) (222 +xy - + (- X + 2y + 3y?)
+ (3x% - 10xy + 4%)
=20 tay -yt -+ 2y + 3y
+3x2 - 10xy + 472
= 2% + 3x® — x% + xy + 20y — 10xy
+ 32+ 47y
=53 — x4 3xy — 10xy + Y2 —»?
= 4x2 — Txy + 6)?
(i) (P —x+1)+(-5x2+2x-2)
4+ (B2 -3x+1)
=xtox+1-5x2+2x -2+ 32
~-3x+1
=xl+ 3l S 2y —x-3x+1+1=-2
=452 - 5x2 + 2x—4x+2-2=—x?-2x
(iv) (a*- ab + bec) + (2ab + be — 2a%)
+ (= 3bc + 3a’ + ab)
= a*— ab + be + 2ab + be - 242 — 3be
+3a® + ab
=a*+ 3a’ - 2a%> + 2ab + ab - ab + be
+ be = 3bc
= 4a*> - 2a* + 3ab - ab + 2bc — 3bc
= 2a + 2ab - be



(v) (4x* + 7 —3x) + (4x — x% + 8)
+ (= 10 + 5x — 2x%)
=4 +7-3x+4x -2 +8
~ 10+ 5x — 22
=422 -224+7+8-10
+dx+ 5y - 3x
=4x2 - 3x2+ 15— 10+ 9x - 3x
=x?+5+6x )
(vi) (3x +dxy -y + (xy — 4x + 27%)
+ (3y* - xy + 6x)
=3x + 4oy — 3% + xy - dx + 22
+ 332 — xy + 6x
=3x+ 6x—4x+ 4xy +xy — xy
+ 232 + 32 — 32
=Ox —4x + Sxy —xy + 5p2 — 32
= Sx + dxy + 47

Question 2.
Add the following expressions :

() =17~ 2xp + 2352, - 92 + 1522 + Ty
~ and 13x% + 3y% — 4xy
(i) -2 =3xp+ 32 +8, 382 52~ 3 +4xy
and — 6xy + 2x2 — 2+ 32
(i) @®-2b°+a, B -2a*+b
and - 2b + 2b* — 5a + 4a°



Solution:
(1) (17 - 20y +23y) + (- 9% + 15 + Ty)
+ (132 + 3y2 — 4xy)
== 17x% - 2xy + 23)2 — 9)2 + 15x2
+ Txy + 1322 + 3)? — day
=~ 17x% + 15x% + 1322 - 2xy — 4xy
+ Txy + 237 + 32 - 9)?
=112 + xp + 177
(i) 2-3y+3H2+8)+(3x*—57-3
+4xy) + (- 6xy + 2% - 2 +)7)
=— 23y + 32+ 8 +3x2 - 5723
+4xy — 6xy + 22 -2 +y?
=— x>+ 3x% + 207 - 3xy - 6xy + dxy
+32 4252 +8-3-2
=4xz—5.lg'—y2+3
(iif) (a® - 2b3 + a) + (b° - 24° + b)
+ (- 2b + 2b% - 5a + 4a)
=@ -2 va+ b -2 +b-2b
+2b% - Sa + 44°
=a’+4ad -2 - 26 + B3+ 283
ta-Sa+b-2b
=32 +b—-4a-b

Question 3.
Evaluate :

(1) 3a - (a + 2b)

(i) (5x=3y) - (x +y)
(11i) (8a + 15b)— (3b — Ta)
(iv) (8x + Ty) — (dy - 3x)

(v) 7-(4a-5)
(vi) (6y - 13)~(4-7y)
Solution:

(i) 3a — (a + 2b)
=3a-a-2b=2a-2b
=2(a-b) .
(i) (5x-3) - (x +¥)
=5x-3y-x-y



=5x=x=3y~-y
=d4x—4y=4 (x—y)

(iif) (Ba + 158) — (3b — Ta)
=8a+ 15h-3b+ Ta
=8a+ Ta+ 15b-3b

T =15a+12b

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

() 7—(4a - 5)
=T7-da+5=T7+5—-4a
=12 —4a

(vi) (6y—13)—(4-T7y)

" o=6r-13-4+ 7Ty

=6r+7Ty—13-4
=13y-17

Question 4.

Subtract :

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



(1) (a - 4b - 2¢) — (Sa— 3b + 2¢)
=a—4b—-2c—5a+3b-2¢
=a—-S5a—-4b+3b-2¢c-2¢
=—~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,

(if%) (5a—Tb+2¢)~ (5 - a - 4b + 4c)
=5a-Tb+2c—-5+a+4b-4c¢
=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-2z-17z
=9x + 11y - 18z

(v) (ab—2cd + 2ac + bd)

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

+ ac + 2bd
=ab - 2ab - 2¢d — ed + 2ac
+ac + bd + 2bd
=—ab - 3cd + 3ac + 3bd
Question 5.
(i) Take — ab + bc — ca from be — ca +
ab.
(ii) Take 5x+ 6y — 3z from 3x + Sy — 4z.
(ifi) Take_—p+q—rfrbm-l—p—lq-ér.
2 2 3 2

(iv) Take 1 —a + a* froma? + a + 1.



Solution:

(i} (bc — ca + ab) — (— ab + be ~ ca)

. =bc - ca + ab + ab — be + ca
=bc - bc ~ca+ca+ab+ ab
= 2ab

(i) (3x + 5y —4z) — (5x + 6y — 32)

=3x+5y—-4z—-5x—6y+ 3z
=3x-5x+5y-6y—4z+ 3z

1 .3 1 3
P3P —39-q-5r+r

_ 3p+9p—-2g-69—9r+6r

6
[Sincé L.CM. = 6]

_12p 8 3r
6 6 6
4 1
=2p—2g~—
P=349-3"

(iv) (az+a+l)—[l—a+az}
=a*+a+1-1+a—a°

=a2—a2+a+a+l—l=1a

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

(x+v-22)+(x—y+z)-(x +y+2)
=xty-2z+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~Db-c)
=3a-2b+4c+3b-2c-a+b+c
=3a-a+3b+b-2b+4c+c-2c

=2a+2b+3c

Question 8.

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

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

=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—-2)}
=x—-2z+xtytz-ix+tyt+tx-z|
=x—-2z+x+y+z-x-y-x+z
=x+x—-x-x+ty-y+z+z-2
=0

Question 10.

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

3x—(x+ 2y — 3z)

=3Xx—Xx—-2y+3z

=2x—-2y+ 3z

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

(5x% = 3y%)—(3x% + dxy - )
=50 - 32 - 3x% —day + 5P
= 5x% — 3x% — dxy — 3% + 52
= 2%~ dxy - 29



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® - 3B?
=3g% = 2a% + 2ab - b* - 3b?

= a* + 2ab - 4b®
EXERCISE 19(C)
Question 1.
Fill in the blanks :
(1) 6 x3=_.. and 6x x 3x = ..........
(ii) 6 %3 = ........ and 6x2 x 3x3 = ...
(iif) Sx4= ......and Sx x4y = ...
(iv) 4xT7= ... and dax x Tx= ............
(v} 6x2= ... and 6xy ®x 2xp = .........
(vi) 12x4 ... and 12ax* x dax = ...
(vii) 1 x 8= ... and @’ x 8a’xly = .......
(viii) 15 %3 =........ and 15x x 3x%y? = ...

Solution:

(H6x3=18and 6x x 3x =6 x 3x X X X = 18x?
(ify 6 x3 =18 and 6x? x 3x°
=6x3xxtxxd=18
(i1.y 5x4=20 and 5x x 4y
=5 x4 x xxy=720xy
(iv) 4 x 7=28 and 4ax x Tx
=4 x7%qxxxx=28ax
(v) 6 x2=12 and 6xy x 2xy
=6 x2xxxxxyxy=12x}?
(vi) 12 x4 =48 and 12ax? x 4ax
=12x4xagxaxxxx
= 48a%°
(vii) 1 x 8 =8 and a’xy?* x 8a’x%y
=1xgxazxa3xxxx2)c};2x}-
= 8453y
(vitry 15 =3 =45 and 15x % 31‘5}'2
=15 %3 xxx x xy?

g 45x°y2






Question 2.

(i) dvx 6 x 2= ...

(it) 3ub % bax = ...

(i) xx 22 % 3x3 = ...

(v} 5% 5a' = e,

(v) 6 x 6x% x 6x7)" = .o
(vi) —Bx ¥ —=3x=— ..
(vii) — 5 x —3xx5x%= ...

(viri) & % — 4.xy“ * 3,13 2=

(ix) —dxx5xy x 3z= ...

(x) Sxx 2¥dy x (— Ty) % 2x _;:2 =

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

(1) dx x6xx2=4x (=2 xxxx

:43.1'2

(ii) Jabx6ax=3x6xaxaxbxx
" = 18a’hx

(iily x = 22 x 30 =1 %2 x 3 x xI72%3
= 6xd

(ev) 5 x 5a = 254°
(v) 6 x 6x% x Gx?y? = ﬁxﬁxﬁxxzﬂyz
= 216x*?

(vi) —Bxx—3x=—8x-3xx*!
= 24x?
(vii) —5x—3xx5x2=-5x-3x§xx!"2
=753
(viii) 8 x — 4xy? x 3x}? .
=8 x -4 x 3 xxl 3202
z_gﬁxly4
(ix) —dxxS5xyx 3z
=—4x5x3xxM xyxz
= — 60x2yz
(x) Sxx 2ty x —T)? xleyl
=5x 2 x _?XZXII!EH,{J,HEFE
= — 140x5y®



Question 3.

(i) 3 x 5x4
(ify 5a* = 7a’
(ii) 3abc * 6bac?
(iv) a*h* x 5a°b*
(v) 2¢%)° x Sxtyd
(vi) abc x bed

Solution:
(1) 3" x 5x* = 3 x 574 = 1557

(if) 5a*x7a’ =5 x 7 % a*'7 = 354°

(iff) 3abc x 6ac® =3 x 6 x g1 x p x 13
= 18a’hc?

(iv) a®b? x 5a°h% =1 x § x g¥*3 p?*+
= 5a°h°

(v) 27 % 5yt =2 x 5 x 2 it
= 1057

(vi) abc x bed =a x b x A x ¢

= ab*cld

Question 4.
Multiply :
(i) a+ bbyab

(if) 3ab — 4b by 3ab
(iif) 2xy — Sby by 4bx
(iv) 4x + 2y by 3xy
(v) xX2-xby2x
(vi) 1+4xbyx

(vii) 9.:;_142 + Bxly by Sxy
(vifi) 6x — 5y by Jaxy



Solution:

(i)

(iif)

(iv)

(vi)

(vir)

(vii?)

(i) (a + b) x ab = a-ab + bab

= a*b + ab’
(3ub - 4b) x 3ab = 3ab x 3ab — 4b
3ab

=3 x 3¢~ 4 x 3 x g x ]
= 9q%h* — 12ab*
(2xy — 5hy) x dbx = 2xy-dbx — Shy-dbx
= 8hxly — 20b7xy
(dx + 2y7) x 3xy = 4. 3xy + 2y-3ay
= 12x¢%y + 6x)?
(xF —x) % 2x =22 2x — ¥ 2x

. zxﬂ-__ lxl
(1 +4x)=xx=1x+4dxx
= x + 4x?

(9x)% + 3x%y) x Sxy
= Oxy?- Sxy + 3xdy-Sxy
= 45x%° + 15x%)?
{6x — 5y) * 3axy
= Gx-dJaxy — Sy-Jaxy
= 18axly — 15axy?

Question 5.
Multiply :
(i) —x+y—-zand-2x
(i) xy —yz and x%yz?
(iif) 2xyz + 3xy and -2)%z

(iv) -

-3x7? + 4xly and —xy

(v) 4xyand — 2y - 3x%?
Solution:



() (—x+y—z)=x—2x
=y -y ty—2y—z - A
= 2% - 2xy + 2xz
(if) xy —yz % x2yz?
. 2.2
= XAy - yIwcyE
— J:r] x .."H] « 22 __ _1:2 w _}’H' . 214.|
= Ayt — xy2
(iif) 2xpz+ 3xy x =22z
- = 2xyz: - 2}.'2: + 3 - 2}'22

=~y x pP g gy k2 w2
— 4xy’2? — 6z
(iv) =372 + dxly x —xy

=-3n? —xp + dxhy —xy

= 3x2)? — 4)y?
(v) =x2y—3xh? x 4ay
= — xlydxy — 3x%2-dxy
=— 4% — 1225
Question 6.
Multiply :

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

(if) — Sxp and -2 — 6%y
Solution:
(Y(3a+4b-5¢)*x3a —
= (3a % 3a) + (4b x 3a) — (5¢ % 3&)
=9a* + 12ab — 15ac

(if) (=07 — 6x%) x — Sxy
= —x)* % — Sxy — 6x% x — Sxy
= 52 +30x%

Question 7.
Multiply :
(hx+2and x+ 10
(i) x+5and x-3
(i) x—5and x+ 3
(v)x—5and x-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)
=x(x+2)+ 10(x+ 2)
=x*+2x + 10x + 20
=x?+ 12x+ 20
(i1} (x + 5)(x - 3)
=x(x+5)-3(x+5)
=x2+5r-3x 15
=x?+2x-15
(itf) (x=5Syx+3)=x(x=-5)+3(x-95
=xt-5x+3x-15
=x-2x-15
(v} (x =5y -3)=x(x-5)-3(x-5)
=x2 - 5x—3x+15
=x?-8x+15
(V) (2x + ¥)(x + 3y)
Tx(2x+py+ 3y (2x+ y)
= Iv? +_1:Jr+ﬁ.x_}'+3}'z
= 2x + Txy + 3P
(vi) (3x—5y)y(x+ 0y)
= x(3x = 5y) + 6y (3x — 5y)
= 3x% — Sxy + 18xy — 30y7
= 3x? +13xy - 30y?
(vif) (x + 9p)(x - 3y)
=x(x + 9) - 5y (x + D)
= 2% + 9xy — Sxy — 457
= x? + dxy — 45)7
(viir) (2x + Syy(2x + 5y)
= 2x(2x + 5y) + 5y+(2x + 5y)
= 4x% - 10xy + 10xy + 25)?
= 4x? + 20xy + 25)?

Question 8.
Multiply :



(i) 3abe and — Sa*b*e
(1rf) x—v+zand - 2x
(iffy 2x—3y—5zand - 2y
(iv) —8xyz + 1{]_13}':3 and xyz
(v) ayzand - 13xy%z + 1552z — 6xyz’
(vi) dabe - Sa*be - 6ab*c and —2abe?
Solution:
(1) 3abc » - Sa*b*c
= 3 _§. aI'II_I;?HE‘CHi
= — 15a%b ¢t
iy (x—v+z)y—2x
=_ v + 2xp — 2%z
(7fir) 2x - 3v - 5z -2y
- —dxp + 6p” + 10yz
(iv) —8xpz+ ID.rzyz-”- xyz
= - &tzyzzz + 10.13_}'1z4
(v) = 1302z + 15x%yz - 6xyztxyz
= :332_}"322 + 15'..'.3},132 _ &21,223

(vi) 4dabc - 5a*bc — 6ab’c- —2abc?
= — 8a?b? + 10a°H2 + 12a7H°C3

Question 9.

Find the product of :
(i) xy—aband xy + ab

(if) 2abe - 3xy and 2abe + 3xy

(iit) a + b—cand 2a—3b

(iv) 5x—6y—7zand 2x + 3y

(v) S5x—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?
= x%y? — g?p?
(i) (2abe — 3xy)(2abe + 3xy)
= 2abc(2abe — 3xy) + 3xy+(2abc — 3xy)
= 4a’h’c? - Gabexy + 6abexy — 9xH2
= da’b?c? - 9xy?

(iif) (a + b - c)(2a - 3b)
=2a(a+b-c)=3b(a+b-c)
=2a* + 2ab - 2ac - 3ab - 3b* + 3bc
=2a’ - ab - 2ac - 3b* + 3be
=2a’ - ab - 2ac + 3bc - 3b°

(iv) (5x — 6y — Tz)(2x + 3y)
=2 (5x — 6y — 72) + 3p(5x - 6y — 72)
= 10x% - 12xy - 14xz + 15xp - 18)% — 21z
= 10x + 3xy — 14xz - 18y - 21yz

(v) (5x—6y—Tz)(2x + 3y + 2)
= 2x:(5x — 6y — Tz) + 3y+(5x — 6y - Tz)
' | + 2 (5x— 6y = 72)
=10x? - 12xy - 14xz + 15xp — 182
' - 2lyz + 5xz - 6yz - 72*
= 1052 = 12xp + 15xy — 14xz + Sxz
— 18)7 = 21yz — 6yz — 722
= 10x? + 3xy - 9xz - 18y* — 27p7 — T4
(vi) (2a+3b-4c)y(a-b ¢
=a(2a + 3b ~ 4c) — b(2a + 3b — 4c)
~e(2a+ 3b - 4c)
=24l + 3ab — 4ac — 2ab — 3b% + 4bc
- 2ac - 3be + 4¢?
=242 + 3ab — 2ab - 4ac — 2ac — 3b2
+ 4bc — 3bc + 4c?
=242 + ab - 6ac — 3b% + bc + 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°h* by 24°
(vii) 18pgr* by 3pq
(viii) 100 by 505

Solution:
(i’)3a+,a=3!a=3
e ) _3XSxx=
(i) 15x+3x = T x
{Hf) 16m+4=ﬂ4—§-’£=4m
2-1
(iv) 20x’%5x=%-=4x
10p2
(v) 3052+ 10p2 = 22107 _ 3
10p2

3-243
2xTa~<h = Tap?

(vi) 148 + 247 = 3

Ix6.pxgxr?
Jxpxg
2x50 -2

(‘Piff) 100 = 50 =m E

(vii) 18pgr® = 3pg = = 6r

Question 2.
Simplify :

(i) 2¢° = %2

(i) 6a® + 3a’

(iii) 20xy +—5xp

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

) -5xty+x?

(vi) 40p*g*F + 10p’g
(vii) - 64xYyz + 4x3y2z
viii) 35x° + Tx¥y



Solution:

2 5
()2 + 2= =
x
=220 =20
8-3
(i) 6a% + 3a° =2x3§a 2a°
- 4dxS5xxxy
(iii) Xy xy Srxxy
(iv) - 24a*b*c* + 6ab
— 2-1p2-1.2
_ 4 xb6xag b ¢ = _ dabc?

6

—5x2-1 5x
(v) —5xPp+xp? = ==
g yl y

(vi) 40p°g* " + 10p%g
_4x1[}xp3_3.qd‘|.r5
10
4 gl xS =4 S
(vi) - 64x*z + 4x3)2
_4x4x4:-<x4><y3xz

4xx3xy1xz

== 16x*3 32 =0 16xp
(viii) 35x° + Tx3t

_5x?Hy5‘4 _5_]"

7 x x2-1 x

Question 3.
Divide :

(i) —3Tmhy2m

(if) - 15p%® by - 5p%"



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

28a2p3

ol

(vi) by 4abc

242 3b
(vii} E%?byﬂ

-55x2  1lx
by —
y y

(viii)

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

Solution:
3m =3Ixm 3
D= M = axm =3
_ 6 5 8
(i) - 15p5g® + — 5p%7 = Sx3xp’x4q
Sxpbxq!
=3¢%7=13q

(iii) —21m°n’ + V4m*n?

_ “3=x7 XH’IS-ZH?_E _ 3 3

= =—-=m3n’
14 2
(iv) 36a*%)P = 4xla’y?
_4x 9a4-3 x x5-2 x y6-2 } 9@3)}4
4
4 x 5x3a®

(v) 20245 =+ Sxy = Sy

_4x5xx¥ 1 xa®  4x2a®
Sxy y

28ab3

+ dabe
CZ

(vi)

_4AxTxa? lxb31 742
B 4 x o2+ T3




Wii) —+—=—x—

__2.><2><a2+' _ 4a?
9x3p2+1  27p3

o =535x2 1Ix -55x2  y
Will) = " oy e
=—~5—x=—. 0:5x
10
. 64x2y? ~Bxy
(ix) ———+——
¥4 Z
_ 8x8xx2 xy? %
22 Sxxxy
8x2-1y2-1 _ 8xp
R I
Question 4.
Simplify :
_ =15m°n? o 35x%y?
O30 (W) Zisx2y7
—24x6y?
(::r)_'“'“_‘“ﬁxﬁy
Solution:
- 5.2 ___3;{5)( -5‘x 2
0) Iﬁm;? _ m- xn —5n?

—3m 3Ixm?

35x1y?  —5x—Txx*xy?

G 15522 ™ 3x—sxxlxy?
:—Tx4_2 . 7x?
3 3
—24x5y2 _ —4x6xx0xy?
(i) 6xby  6xxbxy
=—4y* =4y
Question 5.

Divide :



(i) 9x3 — 6x2 by 3x

(i) 6m? - 16m3 + 10m* by —2m
(i) 15x3y2 + 25x2)3 — 36344 by 5x2)?
(iv) 36a3x5 — 24a%t + 18a5x3 by —6a3x3,

Solution:

(i) 9x3 — 6x2 by 3x

_ 9x? —6x2 _ 9x3 _ 6x>
3x 3Ix 3x

=3x3—1_2x2—1

=3x2 - 2x

(i) 6m2— 16m> + 10m* by —2m

6m>* —16m> +10m*
—2m

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

(i) 1563y + 25x23 — 364 by 5x2)2

1553y +25x%y° —36x%y*
55272

I

153y 25x%y*  3exty?
= =+ —
5x2y2 szyz 512},2




=3x3_2-}’2‘2+5x1—1,ﬂ—2

36
— St 2pA
= 3x!y0 + 5x0y! — 1:-.:2)»2

=3x + 5y - % 292 (oxlorpl=1)
(iv) 36a’x? — 24a¥x* + 18a%x3 by —6ax3

36a°x - 24ax* +184°x°

- ﬁa3x3

B 36a°x°  24a*x* . 18a°x°

-6’ -6a°%° -6a’x’

= 63 -3x5-3 + 444 -3,4-3
—3g3-353-3

= —6a'x? + 4alx? — 3a2x0

=—6x2 +dax - 3a®2  (vxPoryP=1)






