Fundamental Concepts (Including Fundamental
Operations)

POINTS TO REMEMBER

9.

10.

11

12.

. Constants and Variables : The numbers which has fixed value is called constant

and same at English alphabet which can be assigned any value according to the
requirement is called variables.

Term : A termis a number, (constant), a variable or a combination of numbers
and variables.

Algebraic Expression : An algebraic expression is a collection of one or more
terms, which are separated from each other by addition (+) or subtraction (-) signs.
Types of algebraic expressions :

(i) Monomial : It has only one term

ii) Binomial : It has two terms

i) Trinomial : It has three terms

iv) Multinomial : It has more than three terms

v) Polynomial : It has two or more than two terms.

Note : An expression of the type % does not form a monomial unless JC is not
equal to zero.

Product: When two or more quantities are multiplied together, the result is called
their product.

Factors : Each of the quantities (numbers or variables) multiplied together to form
a term is called a factor of the given term.

Co-efficient: In a monomial, any factor or group of factors of a term is called the
co-efficient of the remaining part of the monomial.

Degree of a monomial: The degree of a monomial is the exponent of its variable
or the sum of the exponents of its variables.

Degree of a polynomial: The degree of a polynomial is the degree of its highest
degree term.

Like and unlike terms : Terms having the same literal co-efficients or alphabetic
letters are called like terms ; whereas the terms with different literal co-efficients
are called unlike terms.
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.Addition and subtraction : Addition and subtraction of only like terms is possible

by adding or subtracting the numerical co-efficients.

Multiplication and division :

(A) Multiplication :

(i) Multiplications of monomials.

(a) Multiply the numerical co-efficient together

(ii) Multiply the literal co-efficients separately together.

(iii) Combine the like terms.

(B) Division :

(i) Dividing a polynomial by a monomial Divide each term of the polynomial by
monomial and simplify each fractions.



(ii) While dividing one polynomial by another polynomial ; arrange the terms of
both the dividend and the divisior both in descending or in ascending order of their
powers and then divide.

SOME IMPORTANT POINTS

TYPES OF BRACKETS:

The name of different types of brackets and the order in which they are removed is
shown below:

(a) ____; Bar (Vinculum) bracket

(b) (); Circular bracket .

(c){}; Curly bracket and then

(d) [ ]; square bracket

EXERCISE 11 (A)

Question 1.
Separate constant terms and variable terms from tile following :
32z y?
i) 8, x, 6xy, 6 +x, - 502, 15az2, —
{] 5 4 }'2 xy * 3x

Solution:

Constant is only 8 others are variables

Question 2.
Constant is only 8 others are variables
(i) 2x + 15

(il) ax+ 9

(iii) 3x2 x 5x

(iv) 5 + %a—3b

(V) 2y — 374X
(vi)3pxqg+z
(vii) 12z +5x + 4
(viii) 12-5z-4
(ix) a3—3ab2x c



Answer:

3y 2x e 15 = =
() 2x+15= 75

It is a monomial as it has one term.
(i) ax +9 : It is binomial
(~.- It has two terms)
(iif) 3x* x 5x = 15x° ; It is monomial
(. It has one term)
(iv) 5+ 2a—3b: It is trinomial
(. It has three terms)
(v) 2y —lz +x=2y- Iz It is binomial
3 3x
(. It has two terms)
(vi)3pxg+z= o : It is monomial

T
it

(. It has one term)

12z
(vii) 12z +5x+4 = -t 4 :1tis binomial

(. It has two terms)

(viii) 12 —5z—4 =8 — 5z : It is binomial
' (*.+ It has two terms)
(ix) @ - 3ab* x ¢ = a® - 3ab®c : It is binomial

(. It has two terms)

Question 3.

Write the coefficient of:
(i) xy in — 3axy

(if) zz in p2yz2

(iii) mn in -mn

(iv) 15in — 15pz2

Solution:
(i) Co-efficient of xy in — 3 axy = — 3a
(ii) Co-efficient of zz in p2yz2 = pzy



(iii) Co-efficientof mnin —mn = -1
(iv) Co-efficient of 15 in — 15p2is -p2

Question 4.

For each of the following monomials, write its degree :
(i) 7y

(ii) — xzy

(iii) xy2z

(iv) — 9y2z3

(v) 3 m3n*

(vi) = 2p=q°re

Solution:

(i) Degree of 7y = 1

(ii) Degree of — x2y = 2+1=3

(iii) Degree of xyzz=1+2+1=4

(iv) Degree of — Qy2z3 =2+ 3 =5

(v) Degree of 3mn* =3 +4 =7

(vi) Degree of — 2pq’r+=2+3+4=9

Question 5.

Write the degree of each of the following polynomials :
(i) 3y3-x2y? + 4x

(i) pg2 — 6p2q° + p“g*

(iii) = 8mns+ 5m3n

(iv) 7 —3x2y +y2

(v) 3x =15

(vi) 2y2z + 9yz?

Solution:

(i) The degree of 3y3 — x2y2+ 4x is 4 as x2

y2 is the term which has highest degree.

(if) The degree of p3q2z — 6p2qs-p*q* is 8 as p* g* is the term which has highest degree.
(iif) The degree of- 8mns + 5m3n is 7 as — 8mx¢ is the term which has the highest
degree.

(iv) The degree of 7 — 3x2y + y2is 3 as — 3x?y is the term which has the highest degree.
(v) The degree of 3x — 15is 1 as 3x is the term which is highest degree.

(vi) The degree of 2y2 z + 9y 23 is 4 as 9yz?3 has the highest degree.

Question 6.

Group the like term together :

(1) 9%z, xy, — 3x2, x2 and — 2xy

(i1) ab, — a?b, — 3ab, 5a?b and - 8azb
(i) 7p, 8pq, — 5pq — 2p and 3p



Solution:

(i) 9x2, — 3x2 and x2 are like terms
xy and — 2xy are like terms

(ii) ab, — 3ab, are like terms,

— azb, 5azb, — 8azb are like terms
(iii) 7p, — 2p and 3p are like terms,
8pq, — 5pq are like terms.

Question 7.

Write numerical co-efficient of each of the followings :
i)y

(i) -y

(iir) 2x2y

(iv) — 8xys

(v) 3py?

(vi) — 9azbs

Solution:

(i) Co-efficient of y = 1

(it) Co-efficient of-y = — 1

(iii) Co-efficient of 2x2y is = 2

(iv) Co-efficient of — 8xy3is =—-8
(v) Co-efficient of Ipy2 is = 3

(vi) Co-efficient of — 9a2b3 is = -9

Question 8.

In -5x3y2z4; write the coefficient of:

(i) z2

(if) y?

(iii) yz2

(iv) x?y

(V) -xy?

(vi) -5xy2z

Also, write the degree of the given algebraic expression.

Solution:

-5X3y224

(i) Co-efficient of z2 is -5x3y2z2

(ii) Co-efficient of y2 is -5x3z*

(iii) Co-efficient of yz2 is -5x3yz2

(iv) Co-efficient of x?y is -5yz*

(v) Co-efficient of -xy2 is 5x2z+

(vi) Co-efficient of -5xy2z is x2z3

Degree of the given expressionis3+2+4=9



EXERCISE 11 (B)

Question 1.
Fill in the blanks :

(if) 8x — 5x =........

(iii) 6xy2 + Oxy2 =........

(iv) 6xyz — 9xy2 = .........

(v) The sum of 8a, 6aand 5b = ........

(vi) The addition of 5, 7xy, 6 and 3xy = ............
(vi)da+3b-7a+4db=..........

(viii)—15x +13x+8 = .........

(ix) 6x2y + 13xy2 — 4Xx2y + 2Xy2 = ........

(x) 16x2 — 9x2 = and 25xy2 — 17xy?=.........

Solution :
(i) 8x + 5x = 13x
(if) 8x— 5x = 3x
(i) 6xy? + 9x)% = 15x)?
(iv) 6x3% — 9x)? = — 3xy?
(v) The sum of 8a, 6a and 5b
=8a+ 6a+ 5b=14a + 5b
(vi) The addition of 5, 7xy, 6 and 3xy
=5+6+Txy+3xy=11+ 10xy
(vii) 4a+3b—"Ta+ 4b
=da-Ta+3b+4b=-3a+T7b=7b-3a
(viii) —15x+ 13x + 8
=—2x+8=8-2x
(ix) 62y + 13x)2 — 4x? y + 207 ,
=6x2y— 42y + 1302 + 202 = 22 y + 1502
(x) 16x2 —9x% = 7x% and
25xp% — 17x)? = 8x)?



Question 2.

Add :

(1)- 9x, 3x and 4x

(i) 23y?, 8yz and — 12y>
(iif) 18pq — 15pq and 3pq

Solution:
(1) =9x + 3x + 4x
=—Ox+Tx=—-2x
(i) 232 + 82 — 12)2
=312 - 12)2 =192
(iii) 18pq — 15pq + 3pq
= 18pg + 3pq - 15pq = 21pq — 15pq = 6pq
Question 3.
Simplify :
(i) 3m + 12m — 5m
(if) 7n2 = 9n2 + 3n2
(iii) 25zy—8zy—62Y

(iv) -bax? + 7ax2z — 12ax?
(v) = 16am + 4mx + 4am — 15mx + 5am

Solution:
(H3m+ 12m—5m=15m— 5m= 10m

(ii) Tn® — 9n® + 3n?
=T + 3n? = 9n? = 10i% - n? = n?
(ifi) 25zy — 8zy — 6zy
=25zy— 14zy = 1lzy
(iv) = Sax* + Tax? - 12ax?
= - Sax? - 12ax? + Tax?
= 17ax® + Tax® = - 10ax?
(v) — 16am + 4mx + 4am — | 5Smx + Sam
= — 16am + 4am + 5am + 4mx — 15mx

=— 16am + 9am + 4dmix — 15mx =-Tam - 1 1mx



Question 4.

Add :

(la+iand 2a+3b

(ii) 2x + y and 3x — 4y
(iii)-3a+2band 3a+b
(iv) 4 + x, 5= 2x and 6x

Solution:
(i) a+ b and 2a + 3b (ii) 2x + y and 3x — 4y
(#iiy-3a+2band 3a+ b (iv) 4 +x,5—2x and 6x
Jya+b+2a+3b
=a+2a+b+3b=3a+4b
(i 2x+y+ 3x—4dy
=2x +3x+y-4y=5x-3y .
(fi) —3a+2b+3a+b
=-3a+3a+2b+b=0+3b=3b"
(W) 4+x+5-2x + 6x
=x-2x+6x+4+5
=Tx-2x+9=5x+09

Question 5.

Find the sum of:

(i) 3x + 8y + 7z, 6y + 4z- 2x and 3y — 4x + 6z
(i)3a+5b +2c,2a+3b-canda+b +c.
(iii) 4x2+ 8xy — 2y2 and 8xy — 5y? + x2

(iv) 9x2—6x + 7,5 - 4x and 6 — 3x2

(v) 5x2 — 2xy + 3y2z and — 2x2 + 5xy + 9y?2

and 3x2 -xy- 4y2

(vi) a2+ b2 + 2ab, 2b2 + c2 + 2bc

and 4cz2-a2 + 2ac

(vii) 9ax — 6bx + 8, 4ax + 8bx -7

and — 6ax —46x — 3

(viii) abc + 2 ba + 3 ac, 4ca—-4ab + 2 bca
and 2ab - 3abc - 6ac

(ix) 4a2 + 5b2 — 6ab, 3ab, 6az — 2b2

and 4b2-5ab
(X)x2+x=-2,2x—-3x2+5and 2x2-5x + 7
(Xi) 4x3 + 2x2=x + 1, 2x3 — 5x>= 3x + 6, x2 + 8 and 5x3 — 7x



Solution:
(i) 3x + 8y + Tz + 6y + 4z — 2x

+3y—4x+ 6z
=3x-2x—4x+8y+6y+3y+Tz+4z+6z
=3x-6x+ 17y + 17z
=—3x+ 17y + 17z
(if) 3a+5b+2c+2a+3b-c+a+b+c¢
=3a+2a+a+5h+3b+b+2c-c+c
=6a+9b+3c—-c=6a+9b+2c
(iii) 4x* + 8xy — 2y and 8xy —5)% + x2
432 + 8xy — 2% + 8xy — 512 + x*
= 4x? + x2 + 8xy + 8xy — 2)% — 57
= 5x2 + 16xy — Ty*
(iv) 9% — 6x+ 7,5 — 4x and 6 — 3x?
Ox2 - 6x+7T+5—4x+6-3x2
=0x2 - 3x2—6x-4dx+7+5+6
=6x2-10x+ 18 .
(v) 5x2 = 2xy + 3)2, — 2x2 + Sxy + 92
and 3x% — xy — 47
S5x2 — 2xy + 3y% — 2x2 + Sxy + 9)2
+3x2 — xy — 47



=5x2 — 22+ 3x% — 2xy + Sxy—xy
+3)2 + 92— 4?2
= 8x% — 22 + Sxy — 3xy + 1202 - 472
= 6x2 + 2xy + 8)?
(vi) a® + b+ 2ab, 2b* + ¢ + 2bc
and 4¢* — a* + 2ac
a* + b%+ 2ab + 2b% + ¢? + 2be
+ 4¢2 — @ + 2ac
=@+ b+ 202+ 2+ 42+ 2ab
+ 2bc + 2ac
=3b% + 5¢2 + 2ab + 2bc + 2ac .
(vii) 9ax — 6bx + 8, 4ax + 8bx — 7
and — 6ax — 4bx — 3
9ax — 6bx + 8 + 4ax -+ 8bx -7

—6ax—4bx -3

= 9ax + 4ax — 6ax — 6bx + 8bx — 4bx
+8-7-3

= 13ax - 6ax + 8bx— 10bx + 8§ - 10

=Tax -2bx -2
(viii) abe + 2ba + 3ac, 4ca — 4ab + 2bca
and 2ab — 3abc — 6ac
abe + 2ab + 3ca + 4ca — 4ab + 2abe
+ 2ab - 3abc - 6ca

= abc + 2abc — 3abc + 2ab — 4ab + 2ab

: + 3ca + 4ca - 6¢ca
= 3abc - 3abc + 4ab — 4ab + Tea - 6¢ca
=0+0+ca=ca



(ix) 4a* + 5b? — 6ab, 3ab, 6a* — 2b*
and 4b% — 5ab
4a* + 5% — 6ab + 3ab + 6a* — 2b%
+4b% — Sab
= 4a* + 6a* + 5b% — 262 + 4b2 — 6ab
+ 3ab - 5ab
= 10a* + 9b% — 2b% — 11ab + 3ab
= 10a* + 7% - 8ab
() X2 +x-2,2x-3x2+5and 22~ 5x + 7
=x2+x-2+2-32+5+22-5x+7
=x2-3x2+ 22 +x+2x—5x-2+5+7
=3x2-3x2+3x-5x-2+12
=0-2x+10
=-2x+ 10
(xi) 4+ 22 —x+ 1,23 - 522 - 3x+6,x2 + 8
and 533 — 7x
43+ 2% —x+1+28% -5 -3x+6
+x2+ 8+ 5xF - Tx
=43+ 203 + 503 + 22 - 5xt + 2 — x
—3x-Tx+1+6+8
=113 +3x2 - 5x2 — 11x + 15
=11 -2 — 1lx+ 15

Question 6.

Find the sum of:
(i) x and 3y

(ii) -2a and +5

(iii) = 4x2and +7x
(iv) +4a and -7b
(v) x3+3x2y and 2y
(vi) 11 and -by

Solution:
(1) x+ 3y (i)-2a+5
(iii) — 4x* + Tx (iv) da — Tb
(V) B +3%y+ 2% (vi) 11 -by



Question 7.
The sides of a triangle are 2x + 3y, x + 5y and 7x — 2y, find its perimeter.

Solution:

Sides of a triangle are 2x + 3y, x + 5y, Tx— 2y

. Perimeter = sum of three sides of the

triangle '
=2x+3y+x+5y+Tx-2y
=2x+x+Tx+3y+5y-2
=10x+ 8y —2x=10x+ 6y.

Question 8.
The two adjacent sides of a rectangle are 6a + 96 and 8a — 46. Find its, perimeter.

Solution
Sides of a rectangle are 6a + 9b

and 3a — 4b

Let, length = 6a + 95

and breadth = 8a — 4b

.. Perimeter = 2 (length + breadth)
=2(6a+9b+ 8a— 4b)
=2 (14a + 5b) =28a + 10b

Question 9.
Subtract the second expression from the first:

() 2at+ba+b  (ii)-2b+2c,b+3c
(ifi) S5a+b,-6b+2a (iv)a®-1+a,3a-2d
VMp+21
(viyx+2y+z,-x—y—3z
(vii) 3a® - 8ab — 2b%, 3% — 4ab + 6b?
(viif) 4pg — 6p” — 2q7, 9p?
(ix) 10abe, 2a? + 2abc — 42
(x) @+ab+t a® -



Solution:
(i) 2a+ b)—(a+b)
=2a+b-a-b=2a-a+b->b
=ag+0=a.

(i) (—2b+2c)— (b + 3¢)
=-2b+2c-b-3c
=_2b-b+2c-3c
=-3b-c

(iiiy (Sa + b) — (- 6b + 2a)
=5a+b+6b-2a
=5a-2a+b+6b
=3a+7b

(v) (@ 1+a)-(3a-2d7)
=a'-1+a-3a+2d
=@ +2a-2a-1 .

Wpt+t2)-1=p+2-1=p+1

i) x+2y+2) - (—x-y—32)
=x+2y+tz+x+y+3z
=x+tx+t2yty+z+3z
=2x+3y+4z

(vii) (3a* - 8ab — 2b%) — (3a® - 4ab + 6
=3a? - 8ab — 2b% - 3a® + 4ab — 6b*
=3a’ - 3a® - 2b* - 6b* — 8ab + 4ab
=0 - 8b% - dab
= — 4ab — 8b?

(viit) (4pg — 6p* — 24%) - (9p%)
= 4pq - 6p* - 2¢* - 9p?
=4pq - 15p* - 2¢* -



(ix) 10abc — (2a* + 2abe — 4b?)
= 10abc - 2a* — 2abc + 4b%
= 10abc - 2abc - 2a* + 4b*
= 8abc — 2a* + 447

() (@ +ab+c?)—(a* - &)

=a’+ab+?-a+d
=a*-a*+ab+c*+d
=ab + ¢ + d?
Question 10.
Subtract:

(i) 4x from 8 —x
(ii) — 8¢ from ¢ + 3d
(iif)y — S5a—2b from b + 6¢
(iv) 4p + p? from 3p* - 8p
(v) S5a-3b+ 2cfromda—-b-2c
(vi) —xy + yz —zx from xy — yz + xz
(vii) 2x% — Txy - y* from 3x2 — Sxp + 3)2
(viii) a* - 3ab - 6b* from 2b% — a* + 2ab
(ix) 4x2 - 5x%y + y? froin — 3)2 + 5x32
~ Tx? - 9x2y

(x) 6m> +4m? + 7m — 3 from 3m3 + 4



Solution:
(i) 4x from 8 —x
8-x)-4x=8-x-4x=8 - 5x
(ii) — 8¢ from ¢ + 3d
(c+3d)—(—-8¢)
c+3d+8c=9c+3d
(iily — 5a = 2b from b + 6¢
(b+6¢)—(—5a-2b)
=b+6c+5a+2b=5a+3b+6¢
(iv) 4p + p?* from 3p* - 8p
(3p* - 8p) - (4p + p?)
=3p2—8p-4p—p*=2p2—12p.
(v) Sa-3b+2cfromda-b-2c
(4a-b-2c)-(5a-3b+ 2¢)
=d4a-b-2c-5a+3b-2c
=d4a-5Sa-b+3b-2c-2c
=—a+2b-4c



(vi) = xy + yz — zx from xy — yz + xz
(xy —yz +zx) — (—xy + yz — x2)
=xy—yrtzxtxy-yztxz
=xytxy—-yz—-yz+tzx+xz
= 2(xy = yz + zx}
(i) 22 — Txy — )? from 3x% — Sxy + 3)7
(3x% ~ 5xp + 312) — (22 - Ty — )P)
=3x% — S5xy + 3P — 2% + Ty + )7
=32~ 262 = Sxy + Txy + 3y2 + )2
=x+ 2y + 4y7
(viii) @* - 3ab - 6b* from 2b% - a* + 2ab
(2b* — a* + 2ab) — (a* — 3ab - 6b?)
=2b* - a? + 2ab - a* + 3ab + 6b*
=—a* - @ +2b> + 6b? + 2ab + 3ab
=24 + 8b* + Sab
= 8b% + Sab — 242
(ix) 432 — S5x%y + y? from — 32 + Sxp? — Tx? —
Ox2y
(- 3)% + 5097 — 7x2 — 9x%y)
— (4x% — 5x%y + y2)
=~ 312 + Sx% — T - Oxly - 4x?
+ Sx%y — 32
==3)? =) + 5xp7 — Tx? - 4x?
—Ox?y + 5x%y
= —dy? + Sxp? — 1132 — dx?y
(x) 6m3 + dm® + Tm — 3 from 3m® + 4
Gm? + 4) — (6m® + 4m? + Tm = 3)
=3 + 4 — 6m> —4m* — Tm + 3
=3md—6m> —4mt - Tm+4 +3
=—3m -4m?-Tm+7



Question 11.
Subtract —5a2—-3a + 1 from the sum of 4a2+ 3 —-8a and 9a - 7.

Solution:
Sum of 4 +3 —8aand 9a—7

=4’ +3-8a+9a-7 =4a*+a—4
L(dat+a-4)-(-54*-3a+ 1)
=4 +a-4+5a*+3a-1
=4a’+5a*+a+3a-4-1

=922 +4a-5

Question 12.
By how much does 8x3—6x2+ 9x — 10 exceed 4x3 + 2x2+ 7x -3 ?

Solution:
8x3 — 6x + 9x — 10 exceeds 4x> + 2x2
+Tx -3

= (8x> — 6x% + 9x — 10)
—(4x® + 2¢% + Tx = 3)

=83 62 +9x—10—4x* -2 - Tx +3

=8 —4x —6x2 - 22 +9x—Tx— 1043

=43 -8x2+2x-T7

Question 13.
What must be added to 2a® + 5a—-a>-6togetaz—a—-a3+17?

Solution:
We get, the required result by subtracting

2 - +5a-6from-ad+at-a+1
=ad+a-a+1)-Qd -a*+5a-6)
=_— P+ -a+1-28+a—5a+6
=—d-2+ad*+ad-a-5a+1+6
=38 +2a%-6a+17



Question 14.
What must be subtracted from az + b2 + lab to get — 4ab + 2b2?

Solution:
We get, the required result by subtracting
— 4ab + 2B from a? + b* + 2ab.
=g*+ b* + 2ab — (- 4ab + 2b?)
=q* + b? + 2ab + 4ab - 2b*
=a% + b? - 21% + 2ab + dab
=a*—b*+6ab . -

Question 15.
Find the excess of 4m2 + 4n2 + 4p2over m2+ 3n2 — 5p2

Solution:

The required result will be by subtracting
m? + 3n% — 5p? from 4m? + 4n? + 4p?

=4m? + 4n? + 4p% — (m? + 3n* - 5p?)
= dm? + 4n? + 4p2 — m? - 3n? + 5pt
= 4m? — m? + 4n? - 3n? + 4p* + 5p?
=3m? + n? + 9p?

Question 16.
By how much is 3x3 — 2x2y + xy2 -y3 less than 4x3 — 3x2y — 7xy? +2y3

Solution:
We can get the required result by
subtracting

3x3 = 2y + xp? — 37 from 4x° ~ 3x2y
TRy
=X - 3%y - T2 + 2)%)
- (x5’ -2y + 7 )
=4x* - 32y~ Txy? + 203 - 33 + 2y
iy
=4x? = 323 — 3xy + 2y — TP - x)?
+2)3+)3
=x}-xly-8x? + 3y



Question 17.
Subtract the sum of 3a2—2a+ 5 and a2—5a -7 from the sum of 5az -9a + 3 and 2a
—ar-1

Solution:

Sumof3a?-2a+35and &® - 5a-7
=3¢ -2a+5+a*-5a-17
=3 +a’-2a-5a+5-17
=4q2 -Ta-2

and sum of 5a* -9a +3and 2a - — |
=52 -9a+3+2a-a*-1
=52 -a*-9a+2a+3-1
=4a? —Ta+2

Now (4@ - Ta +2) - (4a® — Ta-2)
=4 - Ta+2-4a® +Ta+2
=424 -Ta+Ta+2 +2
=0+0+4=4

Question 18.
The perimeter of arectangle is 28x3+ 16x2 + 8x + 4. One of its sides is 8x2 + 4x.
Find the other side

Solution:
Perimeter of a rectangle (2] + 25)
=280 + 16x2 + 8x + 4
Let one side (/) = 8x2 + 4x
o 20 =2 (8x% + 4x) = 1622 + 8x
oo 2b= (2827 + 16x% + 8x + 4)

~ (16x2 + 8x)
=283 + 1632 + 8x + 4 — 16x% — 8x
=28 +4
. 28x3 +4
.. Other side (b) = —s

= 14x +2



Question 19.
The perimeter of atriangle is 14a2 + 20a + 13. Two of its sides are 3az + 5a + 1 and
az + 10a — 6. Find its third side.

Solution:
Perimeter of a triangle = 14a% + 20a + 13

Sum of two sides
=3a2+5a+1+a*+10a-6

=32 +a’+5a+10a+1-6

=4a*+ 15a-5

~. Third side = (14a4® + 20a + 13)

—(da* + 15a-5)

=14a* + 20a+ 13 —4a> - 15a +5
=14a* - 4a* +20a - 15a+ 13 + 5
=102+ 5a+ 18

Question 20.
x=4a% + b* — 6ab

y=3b% 24" + 8ab
z=6a® + 8b% — Gab
(i) x+y+z=4a+ b2 - 6ab + 3b* — 24°
+ 8ab + 6a* + 8b* - 6ab
=4a? - 2a% + 6a% + b + 3b* + 8B% — 6ab
+ 8ab - 6ab
= 10a? - 2a* + 12b% — 12ab + 8ab
=8a% + |2b* ~ dab
(if) x —y -z = (4a* + b* - 6ab)
—~ (36 < 2 + 8ab) — (6a* + 8b® - 6ab)
= 4a? + b* — 6ab - 3% + 2a° - 8ab
~ 6a* — 8b% + 6ab
=4q" + 2% — 6a* + b? - 3b* - 8H%
— 6ab — Bab + 6ab
= 6a* - 6a® + b* — 115* — 14ab + 6ab
=_10b% - 8ab .

Solution:

Ifx =4a? + b% — 6ab. y = 3b° - 2a* + 8ab
and z = 642 + 852 — 6ab find :

(Dx+y+z (ix-y-z



Question 21.
If m = 9x2 — 4xy + 5y% and n = — 3x% + 2xy
-2 find :
(i)Y 2m—n
(ii) m+ 2n
(iii) m — 3n.

Solution:
m=91‘2—4xy+5y2
n=—3x%+ 2y - )
() 2m - n=2 (9% — dxy + 5)?)
- (=3¢ + 2y - y%)
= 18x% - 8xy + 10y + 3x2 — 2xp + )7
= 1822 + 322 - 8xy — 2y + 102 +
=21x% — 10xy + 11)2
(il) m + 2n = (9x2 — dxy + 5)%)
+2 (=32 + 22y - )P
=9x? — dxy + 512 — 6x2 + dxy — 27
= 0x2 — 6x2 — dxy + dxy + 5% — 2)2

=3x2 + 3)7
(iif) m = 9% — 4xy + 5)?
n=-3x+2xy -

Now, _
m—3n=9x2-4xy+ 52— 3(-3x2 + 2xy — *)
=0x2 — 4xy + 57 + Ix? — bxy + 3)#

= 18x% - 10xy + 8)°



Question 22.
Simplify:
() 3x+52x + 6) - Tx
(i) 3(4y - 10) + 2(y = 1)
(i) 7 + 6x) - T(x + 2)
(V) x-(x=y)-y-(@-x)
(v) dx+Ty—[S5y-8] - 2x
(vi) =2m + 5 + 4(m - 3)
(vii) 2x~y +5-(x-))
(viii) 2(x-y)—(x—8)
(ix) 4(3x — 8) — 3(5x + 3) — 2(6x — 8)
(x) S(x-4)-3(x—-4)+T(x—4) .

Solution:
" (D3x+52x+6)—Tx
= 3x+ 10x+30-Tx

= 3x+ 10x - 7x + 30

= 13x-T7x+30

= 6x+ 30

(i) 34y -10) +2(y - 1)
= 12y -30+2y—-2

= 12y +2y-30-2

= 14y-32

(i) 7+ 6x) — T(x + 2)
= —T7-6x-Tx-14

= —Tx—-6x=7-14

= —13x-21

(iv) x—(x— )~y - 7 - %)
S X—x+y—y—y+x
= 2x-x—-2y+y

= x-—y

(v) dx+ Ty —[5y-8] — 2x
= 4x+Ty—5y+8-2x
= 4x-2x+Ty—-5r+8
= 2x+2y+8

(vi) 2m + 5 + 4(m — 3)
= -2m+5+4m-12
= -2m+4m+5-12
= 2m-17



(vii) 2x -y +5-(x-y)

= &-y+S5-xty

= x—-x+5 .

= x+5
(viii) 2(x-y)-(x—-8) -

= 2x-2y-x+8

= 2x-x-2y+8

= x=-2y+8

(ix) 4(3x — 8) — 3(5x + 3) — 2(6x - 8)
= 12x-32—-15x-9-12x+ 16
= 12x—15x—12x-32-9+ 16
= 12x-27x-41+ 16

= —15x - 25

(x) 5(x - 4) - 3(x - 4) + 7(x - 4)
= 5x-20-3x+ 12+ T7x-28
= Sx+Tx-3x-20-28+ 12
= 12x-3x-48+ 12

= 9x-36

EXERCISE 11 (C)

Question 1.
Multiply:
(i) 3x, 5x%y and 2y

(if) 5, 3a and 2ab?
(iify 5x + 2y and 3xy
(iv) 6a— 5band - 2a
(v) 4a + 5b and 4a - 5b
(vi) 9xy + 2y? and 2x — 3y
(vii) = 3m*n + 5mn — 4mn? and 6m*n
(viii) 672 = TxH2 + 10x3 and - 3237



Solution:
(i) Product of 3x, 5x%y and 2y

=3x+ 5x2y x 2y
=3x5x2xxxx2xyxy
- 30.\:3}'2

(if) Product of 5, 3a and 2ab?
=5 x 3a x 2ab’
=5%x3x2xax ab?
= 30a%b?

(iif) Product of 5x + 2y and 3xy
=3xy (S5x + 2y)
=3xy x 5x + 3xy x 2y
= 15x%y + 6n*

(iv) Product of 6a — 5b and - 2a
=—2a (6a- 5b)
=-2a x 6a + (— 2a) (- 5b)
= - 124 + 10ab

(v) Product of 4a + 5b and 4a - 5b
= 16a° — 25b¢

da+5b
x4a - 5h
16a2 + 20ab
- 20ab - 25b2
16a? ~25b2

(vi) Product of 9xy + 2)? and 2x — 3y
= 18 - 2302 - 6

E|'|ch+2y2
x 2x —3y
18x2y + 4xy 2
- 27xy? - 6y3
18x2y—23xy? —6y3




(vii) Proudct of — 3m?n + 5mn - 4mn? and
6m?n
= 6m*n (- 3m*n + Smn — 4mn?)
= 6m?n x (— 3m®n) + 6m*n x Smn
+ 6m*n x (- 4mn?)
= — 18m*n? + 30m°n? - 24m’n’®
(viii) Product of 6x)* — 7x%)? + 10x° and — 3x%)?
= - 3x3)? (602 ~ TxB? + 10x°)
= -3 x 6xy2 + (- ) (- D)
+ (- 3 x37) x 1023
= - 1877 + 21xY° - 3057

Question 2.
Copy and complete the following multi-plications :
() 3a+ 2b (i) 9x + 5y
x 3y x —3xy
(iif) 3xy -2x% —6x (iv) a+b
x —5x2y xa+b
v ax- b (vi) 2a-b+3c
x 2ax + 2b2 x 2a-4b

i) 3m2 +5m—2n  (viii) 6-3x+2x?
* 3n = 3m X455 — x2

(ix) 4x3 —10x2 +6x -8

X 3+2x-x2




Solution:
Hn - Ja+ 2b
x = 3xy
—9axy — 6bxy

(i) 9x =5y
X = 3xy
27x2y+15xp 2

(¥id) 3xy —2x% - 6x
x ~5x2y

—155%2 + 10x*y + 3023y -

(iv) a+b
Xa+b
a’ +ab
ab+ b2
a +2ab + b*.
(v) ax— b
x 2ax + 2b2

2a*x? - 2abx + 2ab*x - 2b°




(vi) 2a- b+ 3¢
x 2a-4b
4a® - 2ab + 6ac
— 8ab + 4b* — 12be
4a® — 10ab + 6ac + 4b* - 12bc .

(vii) 3m? + 6m-2n

P Sn -3m
15m2n + 30mn — 1012 — 93 — 18m2
+ 6 mn

15m2n + 36mn — 1012 — 9m® —18m?

(viii) 6—3x+2x2
%1+ 5x — :cz
6—-3x +2x2
+30x - 15x2 + 102°

~ 6x2 + 3x3 -2t

6+27x — 19x2 + 1323 — 2x*

(ix) 4x3 —10x2 +6x -8

X 34+2x-x2

1253 - 30x2 + 18x —24
8xt —20x% + 1202 — 16x
40+ 100" - 6x° + 8x?

4 + 18x* — 143 — 1002 + 2x - 24




Question 3.
Evaluate :

D (c+35)(e=-3) (i) (3¢~ 5d) (4c - 6d)

i (300 32)(zo-3°)

(iv) (a® + 2ab + b?) (a + b)
(v) 3x = 1) (4x* — 22 + 6x - 3)
i) (dm =2) (m* + 5m - 6)
(vii) (8 — 12x + 7% — 6x3) (5 — 2x)
(viti) (4x2 - 4x + 1) (207 - 3a2 + 2)
(ix) (6p* - 8pg +24¢%) (- 5p)
(x) =4y (15x+ 12y — 82) (x — 2y)
(xi) (@*+b*+c2—ab—bc—ca)(a+b+c)

Solution:
e+ =-3)=c(c=3)+5(c-3)
=¢2-3c+5¢-15
=2+2-15

(ii) (3¢ - 5d) (4¢c - 6d)
" =3¢ (4 — 6d) — 5d (4¢ — 6d)
=12¢? — 18¢d — 20cd + 30d 2
=12¢2 - 38cd + 304 2

o o132

(iv) (a* + 2ab + b*) (a + b)
=qa(a*+2ab + b¥) + b (a® + 2ab + b%)
=g’ +2a%b + ab* + a*b + 2ab* + b*
=g +3a%h+ 3ab® + b3 -

(v) (3x = 1) (4¢3 - 2x2 + 6x - 3)
=3x (4’ -2 +6x-3) -1

(4x3 — 22 + 6x - 3)

=12 -6 + 18x2 - 9x — 4> + 22 = Gx + 3
=126 -6 — 4 + 182 + 22 — 9x — 6x + 3
=12x*— 102 + 202 — 15x + 3 .



(vi) (4m —2) (m* + Sm - 6)
= 4m (m* + S5m - 6) — 2 (m* + 5m - 6)
= 4m? + 20m? - 24m - 2m? - 10m + 12
=4m? + 20m? - 2m* - 24m - 10m + 12
=4m* + 18m? - 3d4m + 12 Ans.

(vii) (8 — 12x + Tx2 — 6x3) (5 — 2x)
=5(8—12x + Tx2 — 6x°)

- 2x (8- 12x + 7x2 - 6x%)

= 40 — 60x + 35x% — 30x° — 16x + 24x2
— 14 + 1254
=40 - 60x — 16x + 35x2 + 24x2 - 30:3
— 143 + 120
=40 - 76x + 59x% — 44x3 + 1 2%
(viii) (@2 —4x+ 1) (23 =322 + 2)
=42 (27 -3 +2) —4x (23 - 3x2 +2)
+1 (23 - 3% +2)

= 8x -12x* + 8x? — Bx* + 1207 — 8x + 27
—3x+2

=8 — 12x* - 8x* + 120% + 2% + 82
~3x2-8x+2
=8x — 206 + 14x3 + 5x2 — 8x + 2
(ix) (6p* - 8pg + 2¢°) (- 5p)
=—5p x 6p* — 5p x (- 8pq) - 5p (2¢°)
=_30p> + 40p%q — 10pg? -
(x) =4y (15 + 12y - 82) (x - 2y)
=—4y (x-2y)(15x + 12y - 82)
=(—4xy + 87%) (15x + 12y — 82)
=—d4xy (15x + 12y — 82) + 8)?
(15x+ 12y - 8z)
=— 60x2y — 48x)2 + 32xyz + 1207
+96)° — 64)2z
=— 60xZy — 48xy? + 120x)? — 6457z + 96)°
+ 32xyz
= — 60x%y + T2x)* — 64)%z + 96)° + 32xyz



(xi) (@*+ b2+ - ab-bc—ca)(a+ b +c)
=a(a®+ b*+ 2 - ab - be - ca)
"+ b(a?+ b+ ab - be - ca)
+c(a*+ b2+ — ab — be — ca)
=g +ab? + ac* — a®b — abc — ca* + &b
+ b3 + bet — ab? - be
—abc+ad*c+ bic+ 3 —abe— b2 —cla
=@+ +3-dPb+aPb-cd + de
+ be? - bt — ab? + ab®
—~ abc - abe - abe + ac* — ac* + b - bc
=g+ b+ - 3abe .-

Question 4.
Evaluate:

(i (a+ b)(a-b)
(i) (@® + b*) (a + b) (a - b) ; using the result
of (7).
(i) (a@* + b%) (@* + b?) (@ + b) (a - b) ; using
the result of (ii). '

Solution:
(N(@a+b)a-b)
=a(a-b)+b(a-b)
=g*~ab+ab-b =a* - b
(i) (@ + b®) (@ + b) (@ b)
=(a? + b?) (@ - B?) {from (i)}
= a? (a® - b?) + B2 (a® - b?)
=a* -2+ 2 - b= - bt
(iii) (a® + b%) (@@ + b?) (a + b) (a - b)
= (a* + b%) (a* - bY) {from (if)}
=a* (a* - bY) + b* (a* - bY)
=ab —a'bt + gt - B8 = b - BB



Question 5.
Evaluate :

(1) (3x — 2y) (4x + 3y)
(if) (3x = 2y) (4x + 3y) (8x — 5))
(iif) (a+5) (3a—2) (Sa+ 1)
(iv) (@a+ 1) (@-a+ 1)and(@a=1) (@ +a+1);
andthen:(@a+ 1) (@ -a+1)
+@a-1)(@+a+1)
(v) (5m - 2n) (5m + 2n) (25m* + 4n?)

Solution:

‘i) (3x = 2y) (4x + 3y)
= 3x (4x + 3y) — 2y (4x + 3y)
= 1222 + 9xy — 8xy — 6)2
= 1222 + xy - 67

(#7) (3x = 2y) (4x + 3y) (8x - 5y)
= (12x +xy - 6y%) 8x - 5y)  {from (i)}
= 8x (12x2 + xy - 6)2)

-5y (12x* + xy - 6)%)

= 96x + 8x2y — 48x)2 — 60x%y — Sx)?

+ 303
=963 + 8x2y — 60x%y — 48x)2 — 512 + 30)°
=96x> — 52x%y — 53 )2 + 30)° -

(i) (@+5) Ba-2)(5a+1)
={aBa-2)+5Ba-2)(5a+1)



=(3a*-2a+15a-10)(5a+ 1)
=(3a%* + 13a - 10) (Sa + 1)
=5a(3a* + 13a-10) + 1(34* + 13a - 10)
= 15a° + 654* — 50a + 3a* + 13a—- 10
=15a° + 68a* — 37a - 10

(iv) (@+1) (@ -a+1)and (a-1) (@* +a+1);
=a(@-a+1)+1(@-a+1)
=@ -ad+a+d-a+l=ad+1
(a-D(@+a+1)
=g(@+a+1)-1(F+a+)
=d+adt+a-ad-a-l=a -1
Now, (@ + 1) (@—a+ D+@-D(@+a+1)
=@+ 1+a-1=24

(v) (5m — 2n) (5m + 2n) (25m* + 4n?)
= {Sm (5m + 2n) — 2n (5m + 2n)}

(25m* + 4n?)
= (25m% + 10mn — 10mn — 4n?)
(25m? + 4n?)

= (25m? — 4n?) (25m* + 4n?)
= 25m? (25m? + 4n?) — 4n? (25m* + 4n?)
= 625m* + 100m*n? — 100m*n® — 16n*
= 625m* - 16n*

Question 6.
Multiply:

(i) mn®, m*n and 5m*n’
(ii) 2mnpgq, 4mnpg and Smnpg
(iii) pg — pm and p’m
(iv) 3 - 3)7 and 4x3)2
(v) @ — 4ab and 2a%b
(vi) x2 + Syx — 32 and 2x?y.



Solution:
(i) mn*, m*n and 5m*n’
= Sm’n® x mn* x m*n)
- 5mR+1+3),3+4+1)
= §mbnd
(ii) 2mnpq, 4mnpq and Smnpq
= Smnpq * 2mnpg * 4mnpq)
:;,5x2x4m{l+l+l}"(|+t+1:|pu+:+u

q{]+1+]}

= 40m’n’p’g®

(iii) pg — pm and p*m = p?m x (pg — pm)
= p’qm - p*m’

(iv) ¥ - 37 and 4x%?

= 4% x (@ - )
= 452 - 12x%°

(v) @ - 4ab and 24%b
= 2a*b x (@’ - 4ab)

= 2a°b - 8a°b?

(vi) x% + Syx — 3y? and 2x?y
= 2%y x (F + Syx - 3)%)
= 2% + 105372 - 6x%°

Question 7.
Multiply:
(i) (2x + 3y) (2x + 3y) (i) (2x—3y) (2x + 3y)
(i) (2x + 3y) (2x - 3y) (iv) (2x - 3p) (2x-3y)
(v) (=2x +3p) (2x - 3y) (vi) (xy + 2b) (xy - 2b)
(vii) (x — a) (x + 3b)
(viii) (2x + 5y +6) (3x + y - 8)
(ix) Bx-5y+2)(5x—4y-3)
(x) (6x - 2y) (3x - y)
() (1 + 6x2 — 4x3) (=1 + 3x — 3x2)



Solution:
(1) (2x + 3y) (2x + 3y)
= 2x (2x + 3y) + 3y (2x + 3y)
= 4x% + 6xy + 6xy + 97
= 4x2 + 12xp + 92
(i7) (2x = 3y) (2x + 3y)
= 2x (2x +3y) -3y (2x + 3y)
= & x2x+ 2% Jy—3yx2x—-3Jyx 3y
= 4x2 + 6xy — 6xy — 9P
= 42 +0-97
= 4x? -9y
(i) (2x + 3y) (2x = 3y)
= 2x (2x - 3y) + 3y (2x - 3y)
=> 2 x 2x—2x X 3y + 3y x 2x—=3yx 3y
= 4x2 — 6xy + 6xy — NP
= 4x2 - 0 - 9)?
= 4x2 - 9?
(iv) (2x - 3y) (2x - 3y)
= 2x(2x-3y) -3y (2x - 3y)
= 2xx 2x—2x x 3y -3y x 2x + 3y x 3y
= 4x% — 6xy - 6xy + 9
= 42 - 12xy + 972
(v) (=2x +3y) (2x - 3y)
= -2x(2x - 3y) + 3y (2x - 3y)
= —4x2 + 6xy + 6xy — 92



= 4+ 12xp — 92
(vi) (xy +2b) (xy - 2b)
= xy (xy —2b) + 2b (xy — 2b)
= x%)? — 2bxy + 2bxy — 4b*
= 2 - 4p?
(vii) (x = a) (x + 3b)
= x{(x+3b)—a(x+3b)
= x? + 3bx — ax - 3ab
(viiiy (2x+5y+6) (3x +y - 8)
= 2x(3x+y—8)+ S5y (3x+y-8)

+6(3x+y-8)

= 6x2 + 2xy — 16x + 15xy + 5% — 40y + 18
+ 6y —48

= 6x2+2xy + 15xy— 16x + 18x + 5% — 40y +

6y — 48
= 6x? + 17xy + 2x + 52 — 34y — 48
(ix) Bx =5y +2)(5x-4y-3)

= 3x(5x -4y - 3) - 5(5x -4y -3)

+2(5x -4y -3)
= 15x2 — 12xp — 9x — 25xy + 20y% + 15p

+ 10x -8y -6
= 15x% — 12xy — 25xy — 9x + 10x + 20)?

+ 15y -8y -6

= 15x2—3?xy+x+20y2+?y—6
(x) (6x - 2y) 3x-y)
= 6x (3x—-y)—2y 3x - 2y)
= 18x2 - 6xy — 6xy + 2)7
= 18x% - 12xy + 2)2
(xi) (1 + 6x2 — 4x) (-1 + 3x — 3x2)
1 (=1 +3x = 3x%) + 6x2 (=1 + 3x - 3x2)
' 43 (=1 + 3x - 3x%)
=1 + 3x =32 - 6x2 + 18 — 18x* + 4x3
124+ 1208
1 +3x =922 + 223 - 302 + 125



EXERCISE 11 (D)

Question 1.
Divide:
(i) — 16ab’c by 6abe (ii) 25x%y by — 5y
(iii) 8x + 24 by 4 (iv)4a® -aby-a
(v) 8m—16 by -8 (vi)— 50 + 40p by 10p
(vii) 4x3—?.xzby—x
(viii) 10a® — 15a%b by — 54
(ix) 12x3p — 8x%)? + 4x2)3 by 4xy
(x) 9a*h — 15a°b% + 12a%b° by — 3a®b

Solution:
(i) — 16ab’c by 6abc
__16ab’c __8
6abc 3
(if) 25x%y by - 5)*
3 25x2y _ +5£
-5y2 y

(iii) 8x + 24 by 4

_8x+24_8_x+ﬁ_2x+6
4 4 4

(iv) 4a* —aby—a

=—4g+ 1 Ans.
(v) 8m-16by-8

8n-16 8m 16
SEeemee S = m+ 2

(vi) = 50+ 40p by 10p

_o50+40p_ 50 40p
10p 10p 10p

=--£-+4

p
(vif) 4 -2 by —x

4x3 —2x2  4x3 242

-

-x -x =X
= —4x? + 2x



(viii) 1043 — 15a%b by — 5a*

_10a® -15a%b _ 10a® 15a%b
~ -5a2  -5q2  -5g2
=-—2a+3b Ans.

(ix) 123 — 8x%2 + 4x3)2 by 4xy

_ 12:«:3}:-—8.:@,1,*2 + 4x2y3
- rpe.

_ ]23:3_}-' _ Exzyz N 431:2_].J3
4xy 4xy 4 xy
= 3x? - 2xy + xp?
(x) 9a*h — 15a°h% + 124%b° by - 3a®b

_ 9ab - 15232 + 12a2h3
-3alb

9a%h 152362 12423
= - +

“3a2b  -3a2b -3a?b
=—3a% + 5ab - 45*




Question 2.
Divide :
@ -2n+1lbyn-1
(if) m*—2mn + P bym—n
(iif) 4a* + 4a+ 1 by 2a + 1
(iv) p*+4p+dbyp+2
(v) x2 + dxy + 42 by x + 2y
(vi) 2a*-11la+12bya-4
(vii) 6x2+ 5x—6 by 2x + 3
(viii) 8a* + 4a— 60 by 2a -5
(ix) 9x% — 24xy + 16)2 by 3x — 4y
(x) 15x2+31xy + 142 by 5x + Ty
(xi) 35a° + 3a*b — 2ab* by 5a— b
(xif) 623 +5x2 - 21x + 10 by 3x -2

Solution:
(Yn*-2n+1byn-1
n-—1
n=1)n2 =2n+1(
n? - n ‘
- +
-n+l
-n+1
- -




(i) m> —2mn + n by m —n

m-n

m-n)m? —2mn+n?(
" m? - mn

- +

—m:1+112
= mn +H2

+
X
=m-n
(iii) 4a* + 4a+ 1 by 2a + 1
2a+1

2a+1) 462 +4a+1(
4a? +2a

2a+1
2a+1

=2a+1



(iv) p*+4p+4byp+2
p+2

p+2) p2+ap+4(
p>+2p

2p+4
2p+4

P
=p + '2
(v) X% + 4xy + 42 by x + 2y
x+ 2y

x+2p) x2 +4xp +4y2 (
x2 +2xp

2xy + 42
2xy +4y2

x
=x+2y
(vi) 2a*~ 1la+12by a—4
2a-3

a-4)2a? -11a+12(
202 - 8a

-+

-3a+12
—-3a+12



(vii) 6x% + 5x -6 by 2x + 3
3x-2

2v +3) 6x2 +5x-6(
6x% +9x

~4x-6
-4x-6

+  +

x
=3x-2.

(viii) 8a* + 4a— 60 by 2a—5
da+ 12

2a-5)8ar + 4a-60(
8a2 - 20a

- +

24a - 60
24a - 60

— +

x
=4a+ 12
(ix) 9x% - 24xy + 16)% by 3x — 4y
3x -4y

3x—4y ) 9x2 - 24xy +16y2 (
9x2 - 12xy

- +

—12xy +16y2
- 12xy + 162

+ -

x

=3x-4



(x) 152+ 31xy + 14)2 by 5x + 7y
3x + 2y

Sx+ 7y ) 1552 +31xy + 142 (
15x2 +21xy

10xy + 142
10xy + 142

X
= 3x + 2y Ans.
(xi) 35a° + 3a®b — 2ab? by Sa~ b
1a® + 2ab

5a—b ) 35a3 +3a2b - 2ab? (
35a3 - 7a%b

- +

10a2b - 2ab?
10a2b - 2ab®
— +
—_—
=7a*+2ab
(xii) 6x* + 5x2 - 21x + 10 by 3x -2
23 +3x-5

3x—2) 6x3 +5x2 = 21x +10 (
6x3 —4x2

- +

9x2 - 21x
0x2 - 6x

-+

—15x +10
- 15x+10

+ -
x

=22+3x-5.



Question 3.
The area of arectangle is 6x>= 4xy — 10y2 square unit and its length is 2x + 2y unit.
Find its breadth

Solution:
Area of a rectangle

= 632~ 4xy — 10)2 sq. units
Length = 2x + 2y units

Area
Length

. Breadth =

B 6x2 ~4xy - 10y2

2x +2y
3x - Sy
2x+2y ) 6x2 —4xy ~10y? (

6x2 + 6xy
~10xy —10y2
~10xy =102
+ +

X
= 3x — 5y units

Hence breadth = 3x — Sy units



Question 4.
The area of arectangular field is 25x2 + 20xy + 3y2 square unit. If its length is 5x +
3y unit, find its breadth, Hence find its perimeter.

Solution:
Area of a rectangular field

=25¢2 + 20xy + 32
Length = (5x + 3y) unit

Area 25x2 + 20xy +3y2

Breadth = Length Sx + 3y
Sx +y
Sx+3y) 25x2 + 20xy + 32 (
25x2 + 15xy
Sxy +3y2
Sxy + 32

»
Hence Breadth = 5x + p
Hence perimeter of rectangular field
=2(I+b)
=2(5x+3y+5x+y)
=2(10x + 4y)
=20x + 8y



Question 5.
Divide:
(i) 2mn® by — mn
(if) 5x* - 3x by x
(iii) 103y — 9xp? — 4x2)? by xy
(iv) 3y — 9ay? — 6ab?y by -3y
(v) ¥° — 15x* — 10x? by —5x*
(vi) 12a* + ax — 6x% by 3a — 2x
(vii) 6x% — xy — 35)% by 2x — 5y
(viii) X —6x2 + 11x - 6 by x* —4x + 3
(ix) m® — dm* + m + 6 by m* —m - 2

Solution:
. (D) 2m*n® by —mn
= 200’ = 2m*n*
-mn

(if) 52 - 3x by x

L L S P
X X x

(i) 1003y — 9xy? — 4x3)2 by xy
10x’y - 9xy? —4x%y?
xy

2

10’y 9xp
vy oooxy xy
10x? - 9y — dxy
(iv) 3y® - 9ay* - 6ab’y by -3y
3y® —9ay® - 6aby’
= 3y

4x® y2

3y 9ay’  6ab’y
T -3y T -3y T -3y
=72 + 3a)? + 2ab?
(v) x5 = 15x* - 1022 by —5x2
x* —15x* —10x?
~5x?

X st 104!
T oosx? T -5x? T —5x?




= -?lx-‘+3xz+2
(vi) 12 + ax — 6x2 by 3a - 2x

3a-2x)12a" +ax - ﬁ’-'l"_:"'a + 3x

124" + 8ax
Oax — 6x°
Qax — 6x°
-+
———e-
=4a+ 3x

(vii) 6% —xy — 35> by 2x - 5y
2x - 5y)6x" —xy - 35/'(3x + Ty

6x’ ~ 15xy
- +
14xy - 35)"
14xy - 35
- +
Sl
=3x + 7_}"

(viii) x> —6x? + 11x — 6 by x> — 4x + 3

x' - dx+ 3’ - 6x'+ 11x - 6(x - 2
x - 4x + 3x
P
-2+ 8x-6
-2x'+8x-6
- - +

=x-2



(ix) m —4m*+m+6 by m* —m -2

m’-m-Z)mls—4m*+m+6(m;—3
m -m - 2m

-+ +
-3m+3m+6
-3m'+3m+6
+ — —_
_____'_K
=m— 3
EXERCISE 11 (E)
Simplify
Question 1.
X x
_+ S
2 4
Solution:
X x
_.._.I__
2 4
2x+x _ 3x
4 4
Question 2.
a 2a
_+_...
10 5
Solution:
a 2a
—_— e ——
10 5

a+4a 3Sa

a
10 10 2




Question 3.

Y,
45

Solution:
y, 3
4 5
sy+12y 17y
20 20

Question 4.
X x

2 8

Solution:
X x

2 8

4x - x _ 3x

8 8

Question 5.

3y y

4 5

Solution:
3y vy

4 s

1Sy—4y _1ly
20 20

Question 6.

2p_3p
305



Solution:

2p _3p
3 5

10p-9p P
15 15

Question 7.

k &k 2k
2 3 5

Solution:

15k +10k + 12k 37k

30 30
(L.CM. of 2, 3, 5 = 30)

Question 8.
2_x 3x  3x

5 4 5§

Solution:

2x  3x 3x

—_— —— —— =
Y (LCM of 5, 4 = 20)
8x+15x-12x . 23x-12x 1llx

20 20 20

Question 9.

4a 2a a

—— e — —

7 3 7



Solution:
4a 2a a

7 3 7
12a-14a+3a _15a-14a _a

21 21 21
(LCM of 7, 3 = 21)

Question 10.
2b 7h 13b

— e emaa ——

5 15 3

Solution:
2b b 13b
s 1s + 3 (LCM.of3,5 15=
15)
6b-Tb+65b Tlb-7b _ 64b
15 15 15

Question 11.
E‘z-(!@i _:’f_)
7 9 3

Solution:

ﬁ_(E_EJ _ 54k - (56k - 21k)
7 9 3] 63

(LCM. of 7,9, 3 = 63)
54k —(35k)

- 63

54k -35k 19k

63 63

Question 12.

3a 4a (a Za)
8 5 2 5



Solution:
3a 4a (a Za]
8 5 2 5
_15a +32a - (20a + 16a)
40
(L.CM. of 8, 5, 2 = 40)

_47a-36a lla

40 40

Question 13.

X X
33

Solution:
XL XX
1 2 3
B 6x+3x+ 2x 11x

6 6

Question 14.

y 19y
5 7V s

Solution:
19
¥y . ¥ Y

"

5 1 15

Jy+15y-19y B 18y =19y
15 I

'
15

Question 15.

x x+1
—+
5 2




Solution:
x x+1 B 2.:-:+5:c+5_ ?x+5_

5 2 10 10
(L.C.M. of 5, 2 = 10)

Question 16.
x+2

3

X+

Solution:
X x+2

1 3

o dx+x+2 4x+2

3 3

Question 17.
3y _y+2
5 2’

Solution:

3y _y+2

5 2

6y - (5y +10)

B 10
~6y-5y-10 y-10
- 0 10

Question 18.
2a+1 3a-1
+
3 2




Solution:

2a+1 3a-1
3 T2
da+2+9a-3 13a-1
6 6
(LCM.of3,2=06)
Question 19.
k+]+2k—l_k+3
2 3 4
Solution:
:’c+|+2.{'—1_k+3
2 3 4
Gk +6+8k—-4-3k-9
12

(L.CM.of2,3,4=12)
14k -3k+6-13 _11k-7

12 12
Question 20.
m m-2
—= +m
5 3
Solution:
m_m-2. m
5 3 |
3m—-5(m-2)+15m
15
_3m=5m+10+15m
15

_18m-5m+10 _13m+10
15 15




Question 21.

S5(x-4) . 2(5x—3}+6{x—4)
3 5 7

Solution:
S(x—-4) . 2(5x-3) N 6(x—-4)
3 5 7
175(x—4)+42(5x-3)+90(x - 4)

105
(L.CM. of 3,5, 7=105)

_175x =700+ 210x = 126 + 90x - 360
105
_175x + 210x + 90x - 700 — 126 — 360

105
:4?51'-”351 )
105

Question 22.

P p ZP)

+=||2p+= || 3p-—
(r+8)(2r+ )22
Solution:

B
o33 -
)




Question 23.

7 p ?p]
— =4
30 ”f(s 15

Solution:

30 15
Question 24.
[2p+%)+ (?—g+4p)
Solution:

). (% )
e —=+4
(2P+?) (m+ P

_ldp+p 9p+40p 15 49

7 0 77 ”
_15 0 10 150
77" %9, 343
Question 25.
(3 3).k
8 5 4
Solution:
(363, &
8 5 4

_25k-24k k _k Kk

— " —

40 4 40 4

4_1
k10

ks
40



Question 26.
(24 22)(y 222
6 3 3

Solution:

-y 5y
2(5y-1) 10y-2

EXERCISE 11 (F)
Enclose the given terms in brackets as required :

Question 1.

Solution:
X=—y—z=x—(y+2)

Question 2.
X2 = Xy2—=2XYy —Yy2 = X2 = (.euuene )

Solution:
X2— Xy?— 2Xy — y?
= X2 — (xy2 + 2xy +y?)

Question 3.
da-9+2b-6=4a—(........ )

Solution:
4a-9+2b-6
=4a-(9-2b +6)



Question 4.
X2-y2+ 72+ 3X —2Y = X2 = (cvuennn. )

Solution:
X2—y2+ 272+ 3x -2y
=x2—(y2—2z2—3x + 2y)

Question 5.
— 2a2z + 4ab — 6ab? + 8ab2=-2a (.........

Solution:
— 2a2 + 4ab — 6a2b2 + 8ab?
=—2a (a—2b + 3ab2 - 4b?)

Simplify :

Question 6.
2X — (X + 2y- 2)

Solution:
2x-(X + 2y-z) =2X—Xx—-2y + z
=X—-2y+z

Question 7.
p+g-(p—-a)+(2p-30q)

Solution:
p+q—(p—q)+(2p-3q)
=p+q-p+q+2p-39=2p-q

Question 8.
Ox — (-4x + 5)

Solution:
Ox—(-4x+5)=9x+4x-5
=13x-5

Question 9.
6a—(-5a—-8b)+ (3a+b)

Solution:
6a—(-5a—8b) + (3a+b)



=ba+b5a+8b+3a+b
=ba+b5a+3a+8b+b
=14a + 9b

Question 10.
(P-20)-(Bq-r)

Solution:
(P-20) - (3q-r)=p—-2q-3q+r=p—-5q +r

Question 11.
9a (2b — 3a + 7¢)

Solution:
9a (2b - 3a + 7c)
= 18ab — 27a2 + 63ca

Question 12.
-5m (-2m + 3n = 7p)

Solution:

-5m (-2m + 3n- 7p)

=—-5m x (-2m) + (-5m) (3n) — (-5m) (7p)
=10m? - 15mn + 35 mp.

Question 13.
-2X (X +y) + x2

Solution:

—2X (X +y) + x2

=-2X X X + (-2X)y + x2
=—2x2 — 2xy + x2
=—2Xx2+ X2 — 2Xy = — X2 — 2Xxy

Question 14.

{o-t)-»(o-§



Solution:
b(Zb—lJ—Zb [b— l)
b b

bx2b-bxt-2bxbidbxt
b b

=2h - 1-2p%+2
=2p2 -2 -1+2=1

Question 15.
8(2a+3b-c)-10(a+2b + 3c)

Solution:

8 (2a + 3b -c)- 10 (a + 2b + 3c¢)
=16a + 24b — 8c — 10a — 20b- 30c
=16a— 10a + 24b — 20b — 8c — 30c
=6a+4b - 38c

Question 16.
a (a+-1‘)—b(b—-l—)—c (c+lJ
a b c

Solution:

H(ﬂ +3—)—b(b-lj—c (c+1)
a b c
=a*¥1-b+1-c-1
S

Question 17.
5x (2x + 3y) = 2x (x = 9y)

Solution:

5x (2x + 3y) — 2x (x — 9y)
=10x2 + 15xy — 2x2 + 18xy
= 10x2— 2x2+ 15xy+ 18xy
= 8x2 + 33 xy



Question 18.
a+(b+c-d)

Solution:
at(b+c—-d)=a+(b+c-d)
=a+b+c-d

Question 19.
5-8x-6-X

Solution:
5-8x-6-x
=5-6- 8x—x
=-1-7x

Question 20.
2a+ (6-a—1b)

Solution:
2a+(6—a—b)
=2a+(b—-a+b)
=2a+b—-a+b
—a+2b

Question 21.
3x + [4x — (6x — 3)]

Solution:

3x + [4x — (6x — 3)]
=3x + [4x—-6x + 3]
=3x+4x—-6x+3
=3x+4x—-6x+3
=7X—6x+3=x+3

Question 22.
5b - {6a + (8 -b —a)}

Solution:

5b- {6a + 8- 6-a}
=5b-6a-8+b+a
=-6a+a+5b+b -8
=-5a + 6b-8



Question 23.
2x-[5y- (3x -y) + X]

Solution:

2x — [5y- (3x —y) + x]
=2x— {95y — 3x +y + x}
=2x—5y + 3x-y — X
=2X+3Xx—-Xx—-5y -y
= 4x — 6y

Question 24.
6a—3(a+b-2)

Solution:
6a—-3(@+b-2)
=6a—-3a—-3b+6
=3a-3b+6

Question 25.
8[m+2n-p—-7(2m -n + 3p)]

Solution:

8 [m+ 2n-p-1(2m—n + 3p)]

8 [m + 2n-p- 14m + 7n-21p]

= 8m+ 16n -8p- 112m + 56n — 168p
=8m—-112m + 16n + 56n -8p — 168p
=-104m + 72n - 176p

Question 26.
{9-(4p - 6q)} —{3q — (5p — 10)}

Solution:

{9 -{4p-60q)} — {39 - (5p — 10)}
{9 —4p +6q} —{3q -5p+ 10}
=9-4p+6q-39+5p-10
=9-4p+5p+6q-3g-10
=p+3q-1

Question 27.
2[a—-3{a+5{a—-2)+7}

Solution:
2[a-3{a+5{a—-2)+7}]



=2 [a- 3{a + 5a- 10 + 7}]
=2 [a -3a- 15a + 30 -21]
= 2a-6a- 30a + 60-42

= 2a- 36a + 60-42

= -34a + 18

Question 28.
5a - [6a—{9a - (10a — da — 3a )}]

Solution:

5a —[6a—{9a - (10a —4a + 3a)}]
=ba - [6a—{9a— (10a—4a + 3a)}]
=ba - [6a—{9a— 10a + 4a — 3a}]
= ba- [6a—9a + 10a — 4a + 3a]
5a—-6a+9a—-10a +4a-3a

5a +9a +4a-6a—-10a-3a
=18a-19a=-a

Question 29.
OX +5—[4x = {3x = 2 (4x — 3)}]

Solution:

Ox +5—[4x—{3x—2 (4x - 3)}]
=9x + 5 —[4x — {3x — 8x + 6}]
=9Ox+5—[4x— 3x + 8x — 6]
=9Ox + 5-4x + 3x-8x + 6

=9Ox + 3x-4x-8x+5+6

=12x- 12x+ 11 =11

Question 30.
X+y-—2)X+(@Z+x=-y)y-(X+y=-2)z

Solution:
(x+y—2z)x+(z+x-y)y-(x+y-z)z

= X2+ XYy —ZX+YZ + Xy -y?—ZX—YyzZ + 72
= X2 -y? + 72 + 2Xy — 22X

Question 31.
-1[a-3{b -4 (a-b-8) + 4a} + 10]

Solution:
—1[@a-3{b—-4(a—b-8)+4a}+10]
= -1 [a-3 {b-4{a-b-8) + 4a} + 10]



-1[a-3 {b-4a + Ab +32 + 4a} + 10]

-1 [a-3b+ 12a- 126-96- 12a + 10]
-a+3b-12a+12b + 96 + 12a - 10
-a-12a + 12a+ 3b+ 12b-96-10
a+15b-106

Question 32.

P2 - - (g - x* -¢7) - 27}]

Solution:

pP-P - - (g - x* g% ) - 2})

=p - - (- (- + ) -]
=pr -2 - (- (24" - ) - 2%}]
=P -7 - P - 2¢% + X2 - 2P

=p -2t + 2 - 27 - 2
=pP+a -2 -2

Question 33.
10-{4a-(7—-a— a)—(5a—1+u.)}

Solution:

10-{4a—(7—a—5)—(5a—T+a)}
=10-{4a-(7—a+5)—-(ba-1-a)}
=10-{4a-(12 -a) -(4a- 1)}
=10-{4a-12+a-4a+1}
=10-4a+12-a+4a-1
=10+12-1-4a—-a+4a

=21-a

Question 34.
7a- [8a- (11a-(12a- ba — Da)}]

Solution:

7a—[8a—{1la— (12a =ba — ba)}]
= 7a-[8a-{11a-(12a-6a + 5a)}]

= 7a -[8a-{11a -(17a -6a)}]

= 7a- [8a- {11a-(11a)}]



= 7a- [8a- {11a- 11a}]
=7a—8a=-a

Question 35.
8x—[4y — {dx+ (2x — 2y-2x)}]

Solution:

 8x— [4y — {4x + (2x - 2y-2x)}]
= 8x — [4y — {d4x + (2x - 2y + 2x)}]
=8x— [4y - {4x + (4x - 2))}]
=8x—[dy — {4x + 4x - 2y}]
=8x — [4y — 4x — 4x + 2y]
= 8x — [-8x + 6y]
= 8x + 8x — 6y
= 16x — 6y

Question 36.
x-(3y- 4= — 3z +2z- 2y — i)

Solution:

x-(3y- 4z — 3 +2z- 0y — ir)
=x—(3y—4z+ 3x +2z-5y +7x)
= X-(-2y-2z+10x)

=x+ 2y + 2z- 10x

=-Ox + 2y + 2z





