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UNIT — 3 CHAPTER 13
ALGEBRA FUNDAMENTAL CONCEPTS

(INCLUDING FUNDAMENTAL OPERATIONS)

13.1 | ELEMENTARY TREATMENT

1. Constants and Variables :

In Arithmetic, we use digits (0, 1, 2, 3, 4, 5, 6, 7, 8 and 9) each of which has a fixed
value and so these digits and the numbers formed by these digits are called constants, whereas
in Algebra, we use letters of English alphabet which can be assigned any value according to
the requirement. So the letters used in Algebra are called variables.

(i) A combination of two or more than two constants is always a constant.

e.g. 3is a constant and 8 is also a constant, therefore each of 3 + 8, 3 — 8, 8 — 3,
8+3,8+3, 3x8, 38, 83, etc., is also a constant.

Similarly, 5 is a constant, 3 is a constant and 2 is also a constant; so each of
5x3+2,3+5%x2,3+5x%x2,352,5x%x3-2, 532, etc., is also a constant.
(ii) A combination of two or more variables is always a variable.
e.g. X, yand zare variables andsoeachof x+y—2z x—yz x—y+2zZ x+yx z etc,, is
also a variable.

(iii) A combination of one or more constants and one or more variables is also a
variable.

e.g FEachof6+ x, x—8, 10z 8x + 3y, 2x— 3y + 4z, etc., is a variable.
2. Term:

A term is a number (constant), a variable or a combination (product or quotient) of numbers
and variables.

4x 8og. 8T Sax
e.g. ' 9, 3a, X, lax nxXys =4xy. @ E7S S T etc.

3. Algebraic Expression :

An algebraic expression is a collection of one or more terms, which are separated from
each other by addition (+) or subtraction (—) sign(s). '

eg. 4x, 3xy—7, a+2b, 5x-7y, 2x®>+5xy+ 3, ax— by- cz, efc.

.

Only plus (+) and minus (=) signs separate the terms, whereas the product (x)
and division (+) do not separate the terms.

For example :

The expression 3x + 4y has two terms, the expression 3x — 4y also has two terms :
but each of 3x x 4y and 3x + 4y has only one term.
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4. Types of algebraic expressions :
l'

Name Condition Examples
L ——
=% axt
1. Monomial | has only one term | X, 5xy, re L etc.
7x
2. Binomial has two terms 28+ X% 5 = 8, 2x2 — y?, efc.
X
3. Trinomial has three terms ax® + bx + C, a2 —4x + Bx? xy?—xy + 2 etc.
4. Multinomial | has more than 4-a+ax+ by, x*—4x—xy+8y+ a, efc.
three terms §
5. Polynomial | has two or more every binomial, every trinomial, every
than two terms multinomial, etc.

4
An expression of the type ;2 does not form a monomial unless x is not equal to zero (0).
Reason : Since x is a variable, it can take any value. If it takes the value zero

4 4
i.e., if x =0, the expression ™ is equal to — , which is not defined.

0
7
Similarly, 7 is not a monomial unless y # 0,
15
Ty_ is not a monomial unless x # 0 and y # 0.
5. Product :

When two or more quantities (constants, variables or both) are multiplied together, the
result is called their product.
For example :
(i) 4ay is the product of 4, aandy.
(iii) 8b is the product of 8 and b and so on.

6. Factor :
Each of the quantities (constants or variables) multiplied together to form a term is called
a factor of the term.
For example :
(i) 3, aandy are the factors of the term 3ay.
(i) 2, aand b are the factors of the term 2ab and so on.

Infact, factor of a quantity is each and every constant, variable, combination of
- constant and variable, etc., by which the given quantity is completely divisible.

“‘f‘ M 3ay is completely divisible by each of 1, 3, a, . 3a, 3y, ay and 3ay, SO
e mmd Bayare: 1,3, a y 3a 3y, ay and 3ay.

i ‘*ﬁ-‘ﬁ*‘:"" 3

~ Simillrly, the factors of 2abare : 1, 2, a, b, 2a, 2b, ab and 2ab
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7. Co-efficient :

In a monomial, any factor or group of factors of a term is called the coefficient of the
remaining part of the monomial.

For example :

In 5xyz, 5 is the co-efficient of xyz, xis the co-efficient of 5yz, y is the coefficient of 5xz,
5x is the co-efficient of yz, xy is the co-effcient of 5z and so on.

If a factor is a numerical quantity (i.e., constant), it is called numerical
co-efficient, while the factor involving letter(s) is called the literal co-efficient.

Thus in 5xyz, 5 is numerical co-efficient and each of x, y, z, 5x, 5y, 5z, xy, yz,
Xz, 5xy, 5yz, 5xz, xyz and 5xyz are the literal co-efficients.

8. Degree of a monomial :

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

For example :

(i) The degree of 4x2 = 2 [Since, exponent of x2 is 2]
(i) The degree of 7x = 1 [Since, x = x]
(iii) The degree of 8x°y*=2+3=5 [Sum of the exponents of the variables x and ]

L
(iv) The degree of =z xy*=1+4=5
(v) The degree of 2 =0 [Since, it has no variable]

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

e.g. (i) In expression 5x* + 7x3y2 + 2xy? the degree of term 5x* = 4, the degree of
term 7x3y2 = 3 + 2 = 5 and the degree of term 2xy2=1 +2 = 3.

Since, the highest degree term is 7x°? and its degree is 5, therefore, degree
of the given polynomial is 5. -

(i) The degree of polynomial x5 — x2y* + x3yis 2 + 4 = 6.

10. Like and unlike terms :
Terms having the same literal coefficients or alphabetic letters are called like terms,
whereas the terms with different literal co-efficients are called unlike terms.
For example :
() 5x and 8x are like terms, whereas 5x and 8y are unlike terms.
(i) 7x® and 2x° are like terms, whereas 7x? and 2x are unlike terms.
(iii) 3xy? and 4xy? are like terms, whereas 3xy? and 4x2y are unlike terms.,

Example 1 :

For algebraic expression 5 — 8xy + 6x%/3+ 5xy?— 8x%4 find :

(i) number of terms (ii) degree of the expression
(iii) coefficient of x2in —8x3y* (iv) coefficient of x in 6x2y°
(v) constant term (vi) literal coefficient of — 8xy

(vii) coefficient of x2 in —8x°y* (viii) all the factors of 5xy~?. -
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Solution :

(i) No. of terms =5 (Ans.)
(i) Degree of the expression =3 + 4 =7 (Ans.)
(iii) Coefficient of x°* in - 8x%* = - 8y* (Ans.)
(iv) Coefficient of x in 6x%y° = 6xy’ (Ans.)
(v) Constant term =5 (Ans.)
(vi) Literal coefficient of — 8xy = -8 (Ans.)

(vi) Coefficient of x2 in -8x%y* = —8xy* (Ans.)
(viii) All the factors of 5xy? =1, 5, x, y, X, y2 xy? 5x, 5xy, 5y, 5y?and 5xy*  (Ans.)
EXERCISE 13(A)
1. Fill in the blanks :

) BIBA ..cccoeoeinna R R e s svseesvaanviss HIEE R B ..oonvepiseens

() TH N S— el BT (- andy+ 15is a.......c.ceene.

(i) 7xis a .........ceeee. 3TA R — BN T A B oevnvennanses

(iv) 6X+ 2y + 7XyiS AN .ccciireiiinninnn MRS s v i terms.

(V) BX + 2y =T7Xyis @n ...cccocvennnnnnnns 117 G A terms.

(Vi) BXx =2y X 7Xy IS @N ..ccccvvniniiiininnns L S MR terms.

(vii) Every binomial is @ ..............
(viii) Every trinomial is @ ...............

(ix) A trinomial has ............... terms, a polynomial has ...........ccccceueeeee terms and a

multinomial has .......cccceeeeeennne terms.
(x) 7xyz is product of ...............
(xi) All possible factors of 7xyz are ...............
(xii) The degree of X + y2is ......cc..... and the degree of xy?is ..............
(xiii) The degree of 8x5 + 7xy® — 6xy®is ..cccovunnnne.
(xiv) 5x and 5y are ............. terms, whereas 5x2y2 and 28x%y° are ............... terms.
(xv) The degrees of two like terms are T
(xvi) The degrees of two unlike terms can B s BB well 88 ...............

2. Separate constant terms and variable terms from the following :

8,

32z y2

——

x, 6xy, 6+x —5xy° 15az & o

3. For each expression, given below, state whether it is a monomial, binomial or trinomial :

(i)

(iv) 5+2a-3b

(vii) 12z = 5x + 4

2x =~ 15 (i) ax+9 (iii) 3x® x 5x

(v) 2y—-;—z+x (vi) 3pxq=2

(vii) 12-5z-4 (ix) a®-3ab’xc
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4. Write the coefficient of :

(i) xyin — 3axy (i) z2 in p?yz?
(iii) mnin — mn (iv) 15 in — 15p?
5. For each of the following monomials, write its degree : |
(D 7 (i) —x2y (i) xy%z
(iv) —9y°z° (v) 3mén* (vi) —2p?q*r
6. Write the degree of each of the following polynomials
(i) 3y° — X%y + 4x (i) p3q? - 6p2° + p*q* (i) —8mn® + 5mn
(iv) 7 —3x% + y? (v) 3x-15 (vi) 2)2z + 9yZ®

7. Group the like terms together :
(i) 9x2, xy, =3x%, x* and —2xy (i) ab, —a2b, —3ab, 5a%b and — 8a°b.

(ili) 7p, 8pq, —5pq, —2p and 3p
8. Write numerical coefficient of each of the followings :

)y (1) =V (i) 2xy
(iv) — 8x)3 (v) 3py? (vi) —9a?b3
9. In -5x3y2z4; write the coefficient of :
(I)* 2= (i) y2 (iii) yz°
(iv) x3y (V) —xy? (vi) —5xy°z

Also, write the degree of the given algebraic expression.

13.2 | ADDITION AND SUBTRACTION

Method : Add or subtract (as required) the numerical coefficients of like terms.

For example :

(i) Addition of 8xy, 15xy and 3xy = 8xy + 15xy + 3xy
= (8 + 15 + 3)xy = 26xy

(ii) Subtraction of 8xy from 15xy = 15xy — 8xy
= (15 -8)xy =7xy

Similarly :

(iii) 12x — 3x + 4x = (12 -3 + 4)x = (16 — 3)x = 13x

(iv) 23m?2n — 15m2n — 20m2n = (23 — 15 — 20) m2n = (23 — 35) m?n = -12m?n
(V) 6a+8b—-3a—2b = 6a— 3a+ 8b—-2b [Grouping like terms]

=(6-3)a+(B8—-2)b=3a+6b

(vi) -3x%y + 15xy? — 4x?y — 6xy® = -3x°y - 4x2y + 15xy°2 — 6xy°
-7x%y + 9xy?

Example 2 :
Add: () 3a+2b-4cand 2c-5b + 8a.
(i) 2ax + 3by + 4cy, 5by —3cy — ax and 6cy + 4ax — 9by.
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Solution :

Column method : Re-write the given expressions in such a way that their like terms are one
below the other, then operate (add or subtract, as the case may be) like terms column-wise.
Thus :

() 3a+2b-4c (i)  2ax + 3by + 4cy
Ba 5b + 2c¢ — ax + S5by — 3¢y
11a- 3b-2c (Ans.) 4ax — 9by + 6cy
Lk Sax- by + 7cy (Ans.)
Row method :
Steps :

1. In asingle row, write each of the given polynomials (expressions) in a bracket with plus
sign between the consecutive brackets.

2. Remove the brackets without changing the sign of any term.
3. Group the like terms and add.
Thus for Example 2, given above, we have :

(i) (3a+ 2b-4c) + (2c - 5b + 8a) [Step 1]
= 3a+2b-4c+ 2c-5b + 8a [Step 2]
= 3a+8a+2b-5b—-4c+ 2C [Step 3]
= 11a-3b-2c (Ans.)

(il) (2ax + 3by + 4cy) + (Sby - 3cy - ax) + (6cy + 4ax — 9by)
= 2ax + 3by + 4cy + 5by — 3cy — ax + 6cy + 4ax - 9by
- D2ax - ax + 4ax + 3by + 5by — 9by + 4cy — 3cy + 6¢y

= BSax - by +7cy (Ans.)
Example 3 :
Add : 4x2 + 3xy - 8y2, 2xy—6x2 +7y2 and y? - xy + 5x°
Solution : Column method :
Row Method : 4x2 + 3xy — 8y?
(4x2 + 3xy - By-z) + (2xy - 6x2 + 7y?) + (y? = xy + 5x2) — 6Xx2 + 2Xxy + 7y2

= 42+ 3xy—-8y2+2xy—6x2+ 72+ y2—xy + 5x° | 4 5x2—xy + y2
= 4R -6R +5R +3xy+2xy—xy -8 + 7V +
= 3x2 + 4xy (Ans.)

M of addition of like terms :
*ﬁh m of both the terms are same, add their numerical coefficients and affix

+ 8xy? and (i) - 8xy?
e + 5xp° - 5xy?
bt 5o + 13xy? - 13xy?

Elo nm are different, subtract the smaller numerical
ﬂ’ddxthesagn of the greater coefficient. e.g.

5 gt end ® - 87

3x2+4xy  (Ans.)

- 5xy? 5xy?
3xy? - 3xy?
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Example 4 :
Subtract : () 2a+ 3b - c from 4a + 5b + 6c.
(i) 2x2 + 5x — 6 from 5x% — 3x + 1.
Solution :

Column method :

1. Write the given expressions in two rows in such a way that the like terms are written
one below the other, taking care that the expression to be subtracted is written in the

second row.
Change the sign of each term in the second row (lower row).

3. With these new signs of the terms in lower row, add the like terms columnwise.

Thus :
(i) Step1: 4a + 5b +6¢C (i) 5x° — 3x + 1
2a + 3b - ¢ 2x° + 5x — 6
Step2: - - + £ = - §
Step 3 : 2a + 2b +7c¢ (Ans.) 3x2 - 8x + 7 (Ans.)

Row method :

1. Write both the expressions in a single row with the expression to be subtracted in a
bracket and put a minus sign before (outside) this bracket (minus sign is for subtraction).

2. Open the bracket by changing the sign of each term inside the bracket.
3. Add the like terms.
Thus, for Example 4, given above, we have :

(i) 4a+ 5b+ 6¢c-(2a+ 3b-0) [Step 1]
= 4a+5b+6c—-2a-3b+cC [Step 2]
= 4a-2a+5b-3b+6c+cC
= 2a+2b+7cC [Step 3] (Ans.)

(i) 5x2-3x+ 1 - (2x%+ 5x - 6)
= 5x2-3x+1-2x2-5x+6

= 5x2-2x2-3x-5x+1+6=3x>-8x+7 : (Ans.)
Example 5 :
Subtract : & + 2ab from b? + 4ab.
Solution :
Column method : Row method :
b% + 4ab b2 + 4ab — (a° + 2ab)
+ 2ab + & = b%+ 4ab - a*> - 2ab

= b? + 2ab - @ (Ans.)

b?> + 2ab- a* (Ans.)
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[§83] ADDITION OR SUBTRACTION OF UNLIKE TERMS
As seen above, the two like terms can be added or subtracted to get a single like term,

but two unlike terms cannot be added or subtracted together to get a single term. All that can .
be done is to connect them by the sign as required.

For example :
(i) Addition of 5xand 7y =5x + 7y
(i) Addition of 8xy? and 5x2y = 8xy? + 5x%y
(iii) Subtraction of 9y from 3xy = 3xy — 9y and so on.

Example 6 :
Subtract : 5x2 + 9y2 — 322 from the sum of 6x* - 5y2 and y? + 522

Solution :

Column method : Requ"-ed .
Sum of 6x2 — 5y2 and y? + 522, % 6x2 — 4y2 + 522
e A4 25 GXM By 5x2 + 9y2 — 322
y2 + 522 SHL0GD
- 6x2 — 4y2 + 522 = ) "|3y2 + 822 (Ans.)
Row method :

Required : = (612-5y2)+(y2+522)—(5x2+9y2-322)
= 6xX2-5)2+ )2 +522-5x2 -9y +32°
6x2—5x2-5y2+y2—9y2+522+3zz=x2—13y2+322 ~ (Ans.)

EXERCISE 13 (B)
1. Fill in the blanks :

() Bx+5x=.counnnn (i)) 8x—5X= .comnunnn.

i (ii)) 6X)2 + 9% = wocvrrnnnnns (V) 6X)2— 9X)2 = oo

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

(vi) The addition of 5, 7xy, 6 and 3xXy = .....cocormemeeeeees

(V) 48+ 8D=78+4b= ..o

109

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

(Vi) =~ AB8X + 13X 3B -= i cxpnsnsinesnyiengu
(iX) 6x2y + 13XY2 — 4XTy +2XY° =N i

(X) 16x2—9xf= 0 S i and 25x2 — 17XV% = ,...o-civrasnaians
2. Add:: :
(i) —9x, 3x and 4x (i) 23y2, 8)2 and —12)?2
(iii) 18pq, —15pq and 3pq
3. Simplify :
i) 3m+ 12m—-5m (i) 7n® — 9n? + 3n?
(iiiy 25zy — 8zy — 62y (iv) — 5ax? + 7ax? — 12ax?
(v) —16am + 4mx + 4am — 15mx + 5am
4. Add:
() a+ band2a+ 3b (i) 2x+ yand 3x— 4y
(i) -3a+2band 3a+ b (iv) 4+ x,5—-2x and 6x

5. Find the sum of :
(i) 3x+8y+7z 6y+4z—2xand 3y—4x+ 62
(i) 3a+5b+2c,2a+3b—-canda+b+c
(iii) 4x2 + 8xy — 2y2 and 8xy — 5y2 + x2
(iv) 9x2—-6x+7,5—4xand 6 — 3x2
(V) 5x2—2xy + 3y — 2x2 + 5xy + 9y? and 3x2 — xy — 4y?
(vi) a2+ b? + 2ab, 2b® + ¢® + 2bc and 4¢2 - a2 + 2ac
(vii) 9ax — 6bx + 8, 4ax + 8bx — 7 and — 6ax — 4bx — 3
(viii) abc + 2ba + 3ac, 4ca — 4ab + 2bca and 2ab — 3abc — 6ac
(ix) 4a° + 5b2 — 6ab, 3ab, 6a2 — 2b2 and 4b? — 5ab
(X) X2+ x—-2,2x-3x2+5and 2x2-5x+ 7
(xi) 4x3+2x2—x+1,2x3—5x2—3x+ 6, X + 8 and 5x° — 7x
6. Find the sum of :

(i) xand 3y (i) —2aand +5 (i) —4x?and + 7x
(iv) +4aand-7b (v) x3, 3x2y and 2)2 (vij 11 and — by

7. The sides of a triangle are 2x + 3y, x + 5y and 7x — 2y. Find its perimeter.
8. The two adjacent sides of a rectangle are 6a + 9b and 8a — 4b. Find its perimeter.

9. Subtract the second expression from the first :

(i) 2a+ b, a+b (i) —2b+ 2¢c, b+ 3¢
(i) 5a+ b, — 6b + 23 (iv) @—-1+a,3a-2a
(v) pa2iiss | (vii x+2y+2z —x—-y-3z
(vii) 3a? — 8ab — 2b? 3a? — 4ab + 6b° (viii) 4pqg — 6p? — 2G?, 9p?
(ix) 10abc, 2a2 + 2abc — 4b? (x) a + ab + ¢4 a* - d?
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10. Subtract :
(i) 4xfrom 8 - x (i) — 8c from ¢ + 3d
(i) —5a—2bfrom b+ 6¢C (iv) 4p + p?from 3p?—8p

(v) 5a - 3b + 2c from 4a - b-2c
(vi) = xy+ yz— 2xfrom Xy — yZ + X2
(vii) 2x2 - 7xy — y? from 3x* - 5xy + 3y?
(viii) a2 - 3ab - 6b? from 2b° — a2 + 2ab
(ix) 4x2 - 5x%y + y? from — 3y° + 5xy2 — 7x% — 9x%y
(x) 6m® + 4m? + 7m — 3 from 3am3 + 4
11. Subtract — 5a2 — 3a + 1 from the sum of 422 + 3-8aand 9a-7.
12. By how much does 8x® — 6x* + 9x — 10 exceed 4x3 + 2x° + 7x—3 7
13, What must be added to 2a° + 5a — a* - 6 to geta?—-a-a+17?
14. What must be subtracted from a2 + b2 + 2ab to get — 4ab + 2b* ?
15 Find the excess of 4m? + 4n? + 4p? over m® + 3n2 - 5p°.
16. By how much is 3x3 = 2x?y + xy2 — y2 less than 4x° — 3x2y — Txy2 + 2y° ?

17. Subtract the sum of 332 - 2a + 5 and a2 — 5a — 7 from the sum of 532 — 9a + 3
and 2a - & - 1.

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

19. The perimeter of a triangle is 1482 + 20a + 13. Two of its sides are 3a% + 5a + 1
and & + 10a - 6. Find its third side.

20. If x = 4a® + b2 — 6ab, y = 3b® - 2a® + 8ab and z = 6a2 + 8b2 — 6ab, find :

(i) x+y+2z (i) x=-y-2
21. If m=9x% - 4xy + 5y° and n=-3x2+2xy-y? find:
(i) 2m-n (i) m+2n (i) m - 3n.

e —eee—eei——

4| MULTIPLICATION

1. Multiplication of monomials :
Steps : 1. Multiply the numerical coefficients together.
2. Multiply the literal coefficients separately together.
For example : |
(i) 8x x 3y B8x3)x(xxy
24 x xy = 24xy

(5x3x6)x(axbxc)=90&bc

(i) Sax3bx6ec
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1. If both the terms (manom:als) ha ve same srgns rhe si' of the product is alway
positive. L
(58) x (4b) = 20ab and (- 5a) iE 4b) 20&15 Comwien Sun o TE
2. If both the terms (monomrals) have oppos:te 3igns the srgn af .the p duct is always
negative. =

(- 5a) x 4b=-20ab and (Sa) X (—— 4b) = — 20&b

2. Multiplication of a polynomial by a monomial :
Steps : 1. Write the given polynomial inside a bracket and the monomial outside it.

2. Multiply the monomial with each term of the polynomial and simplify.

For example :

4x(2x + y— 8)

4xX2X+4xxX y—4xx 8

8x2 + 4xy — 32x

—2a%6a + 2b — 3¢

—23° x 6a — 2a° x 2b + (-2a%) x (-3¢
—12a3 - 4a%b + 6a’c

(i) Multiplication of 2x + y — 8 and 4x

I

(i) Multiplication of —2a? with 6a + 2b — 3¢

Alternative method :

Instead of multiplying the polynomial by the monomial horizontally, as done above, these
may be multiplied vertically as shown below :

(i) 2X + y - 8 x> XDy S Ny
4x 4% X ‘eyines sdXy

8x* + 4xy — 32x and 4x x -8 = -32x

(ii) 6a + 2b — 3c -2a°> x 6a = —12a3
- 2a° —2a®* x 2b = —4a°

-12a%- 4a°b + 6a%c and —2a’> x -3¢ = 6a’c

3. Muiltiplication of a polynomial by a polynomial : |
Steps : 1. Multiply each term of one polynomial by each term of other polynomial.
2. Combine (add or subtract) the like terms.
Thus for the multiplication of a + b and 2a + 3b, we have :

Column method :

a+b>b :
2a + 3b
2a? + 2ab 2a(a + b) = 2a2 + 2ab]
3ab + 3b? 3b(a + b) = 3ab + 3b?]
2a2 + 5ab + 3b? Adding like terms]
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Row method :
Multiplication of a + b and 2a + 3b

Similarly;

(i) (x—-2y) (3x=5y)
= x(3x - 5y) — 2y (3x - 5Y)
= 3x2 - 5xy — 6xy + 10y°
= 3x2 - 11xy + 10y?

Example 7 :

I

(ii)

Evaluate : (2x — 5y) (3x + 7y) (8x — 9y).

Solution :
(2x - 5y) (3x + 7y) (8x - 9y)

(a + b) (2a + 3b)

a(2a + 3b) + b (2a + 3b)

a(2a) + a (3b) + b (2a) + b (3b)
242 + 3ab + 2ab + 3b?

2a° + 5ab + 3b?

(4x + 8) (3x°— x + 1)

= 4x(Bx®-x+1)+8(Bx°—x+1)
= 12x*—4x%2 + 4x + 24x°-8x + 8
= 12x% + 24x3—4x°> + 4x - 8x + 8
= 12x% + 24x3 - 4x2-4x + 8

= [2x (3x + 7y) — 5y (3x + 7y)] (Bx - 9y)
= [6x2 + 14xy — 15xy — 35y?] (8x — 9y)

= [6x% - xy — 35y (8x — 9Y)

= 6x2 (8x - 9)) — xy (8x — 9y) — 35y° (8x - 9Y)
= 48x3 - 54x2y — 8x2y + 9xy? — 280xy? + 315)°

= 48x°

1. Fill iﬁ the blanks :
() 3XBX= ovenreiieniiisenniniinnnns
(ii)
(V)
(vii)
(ix)

By =,
L -
BAXTY = .ccvvnnnnnnnnnnninencannannne
—2M X MN = ...cocinrnnnnniininnnaseenns
(Xi) —82X—DP= .
(xiii) =3 x —2ab X —4XY = ..o
2. Multiply :
(i) 3x, 5x%y and 2y
(i) 5x+ 2y and 3xy
(v) 4a+5band4a->5b
(viiy -83m?n + Smn - 4mn? and 6m°n

- 62x%y - 271xy? + 315y°

EXERCISE 13 (C)
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(i)
(iv)
(Vi)

(viil)

(x)

(xii)

(xiv)

(i)
(iv)
(vi)

(viii)

(Ans.)

B X BY = werenesrinsssanssasannannanssesissnnnes
) ), e R R AP IR
MRCY X YO W ...iirnssinsnnisinasssssassesess
SRR gt A TR AT b eveeenes
AM X -3MNE = .....ccoceeerniriaeeccnnes
4pG X =BG = vveeeiiiniiinnnn
—AEX X OXYP X =2 = e

5, 3a and 2ab?

6a — 5b and —2a

9xy + 2y? and 2x — 3y

6xy2 — 7x22 + 10x% and -3x%°
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3. Copy and complete the following multiplications :

() 3a+2b (ii) 9x— 5y (i)  3xy—2x2—6x
X —3Xy x —3xy X —5x2y
(iv) a+b (V) ax—b (vi) 2a— b+ 3c
X a+b x 2ax + 2b? X 2a-4b
(viij 3mP+6m-2n (vii) 6 —3x+ 2x? (ix) 4x3—10x°+6x—8
X 5n—3m x 1+ 5x—x2 X 3 + 2x — X2
4. Evaluate :
() (c+5)(c-23) (i) (3¢ - 5d) (4c — 6q)
1 1 1 1 ;
(iii) (53 h Eb) [’"2"3 5 5") (iv) (a2+ 2ab + b (a + b)

(v)
(vii)
(ix)
(xi)

(3x — 1) (453 — 2)2 + 6x — 3)
(8 —12x+ 7x2—6x3) (5—2x) (viii)

(6p® — 8pq + 2G°) (- 5p) (X)
(@2 + b2+ c2—ab—-bc—ca) (a+ b+ ¢

(4m - 2) (m? + 5m — 6)
(4x2 — 4x + 1) (2x3 — 3x2 + 2)
— 4y (15x + 12y — 82) (x — 2y)

(vi)

5. Evaluate :

(i)
(iif)
(iii)

(a+b) (a-b).
(a2 + b?) (a + b) (a — b), using the result of (i).
(a* + b (a2 + b?) (a + b) (a— b), using the result of (ii).

6. Evaluate :

(1)
(if)
(iii)
(iv)

(V)

(3x = 2y) (4x + 3Y).

(3x—2y) (4x + 3y) (8x— 5y).

(a+5)(8a—-2) (5a+ 1)

(a+1)(a2-a+1)and (a-1) (a°+a + 1);
andthen:(a+1)(a2-a+1)+(a-1)(a%+a+1).
(5m —2n) (5m + 2n) (25m? + 4n?).

13.5

DIVISION

1. Dividing a monomial by a monomial :

Steps : 1.

Write the dividend in numerator and divisor in denominator.
2. Simplify the fraction, obtained in Step (1).

For example :

1
(i) Division of 15xy by 5x = i 3y

Sx
: 6x%y
(i) (6x2y) = (2xy) = O & 3x
2 : 2,2 —12a?bc o -3 X2xX2X ax ax bxc:_ 4a
(ily {122 DoF S e 9ab?c? 3x3x ax bx bxecxc  3bc

114
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3ab ., -4a 3ab 5 3b
TR et onda 4
(v) (72x5y22%) + 54x2y5z7
72x5y%2° 4 x18x572 4x®
S Beyay @18y 2z’ ? = 3y%z*

2. Dividing a polynomial by a monomial :
Divide each term of the polynomial by the monomial :

For example :
(i) Division of 4x2 + 5x by 2x

: s B 5
=(4X2+5X)72X— "'27' + ox = 2X + 2
(i) (Bab3c + 4abc? - 6abc) + (-2a°bc)
8a?b’c  4ab’c? 6abc ., 2bc 3
= “2a’bc = -2a’bc ~ —2a’bc T a
3. Dividing a polynomial by a polynomial :
Example 8 :
Divide : 6x2+ 19x+ 10 by 3x+2.
Step 1 : Set the two expressions as : 3x + 2)6X2 + 1 + 10
Step 2 : Divide first term of the dividend by the first term of 2X
3x+2 )6x* + 19 + 10
divisor to get the first term of quotient. Here, o
6x° oY . |
v 2x, which is the first term of the quotient.
Step 3 : Multiply quotient (2x) with each term of divisor o
(3x + 2) to get : 3x+2 |6x° + 19 + 10
2x(3x + 2) = 6x% + 4x 6x° + 4x
2X
Step 4 : Subtract the result of Step 3 and take the next term/  3x+ 2 )6x° + 19x + 10
terms of the dividend down : 6X° + 4x
15x + 10
2X+5
Step 5 : Hepa.at the process from Ste-p_z to Step 4 taking 3,.5 | gx® + 19x + 10
remainder 15x + 10 as new dividend :
6x° + 4x
15x + 10
- 5(3x+ 2)=15x+ 10 15x + 10

Thus, (6x2+ 19x+ 10) = (3x+2) =2x+5 (Ans)
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in descending order of their powers.

While dividing one polynomial by another polynomial, arrange t he terms ¢
dividend and the divisor in descending or in ascending order of the;r powers. | 1
In Example 8, given above, both dividend 6x? + 19x + 10 and dmsar 336 + 2 m

Example 9 :
Divide : 6x2+ 7xy—3y? by 2x+ 3y.
Solution :
- OX Y
2x + 3y | 6x%+ 7xy—3y?
6x° + 9xy
o+ -
0

s (6x2+7xy—3y?) +(2x+3y) = 3x-y
EXERCISE 13 (D)

1. Fill in the blanks :
() ExuBiie il S
(iii) 4xSyd= 2xyC= ...l .
(v) —18xyz + (-3zx) =
(VIi): 18X Z=A3ZX) = viiic i St
(ix) —35a°bc + (-5ac) =
(xi) 35abc + (—~7abc) =
(xiil) (12x2—y2) = x=1a il
(xv) (6a®—5ab) + (-a) =

2. Divide :
(i) —16ab’c by 6abc
(iv) 4a°—a by —a

(ix) 12x3y — 8x2y2 + 4x3° by 4xy

3. Divide :
() n2-=2n+1 by n-1
(i) 4a2+4a+1 by 2a+1
(V) X2+ 4xy+4y2 by x+ 2y

(vii) 6x°+5x—-6 by 2x+ 3 (viii)

(ix) 9x2—24xy + 16y by 3x—4y

(xi) 35a3+ 3a2b—2ab2 by 5a—b (xii)
4xy — 10y? square unit and its length is 2x + 2y unit.

4. The area of a rectangle is 6x° —
Find its breadth.

and, —y(2x + 3y)

(i) 25x2y by —5)2
(v) 8m—16 by —8
(vii) 4x3—-2x° by —x (viii)

6x2 divided by 2x gives 3x

and,  3x(2x + 3y) = 6x% + Oxy

—2xy divided by 2x gives —y
= —2xy — 3y°

(Ans.)

) BmM M= . e TR
(iV): 12800 = 4B0 = .. i i B i S
(Vi) —=18XYZ = (—OY2) = i i nrnnnsmn ek

(VITI)" 353700 + TADE ez eremeretos o R

(). .~35a2DC 8005 & b mramriertians Sk e kil

(Xii) (BA+3) =B = nicinicorsannsininnrmnnus t s S
(Xiv) (—16m=+24n°) =+ (—12) = .....ccovvvvrrennee.

(xvi) (45x2Y —36X)°) = (~9XY) = veevvrrerreernnenn

(iii) 8x+24 by 4

(vi) =50 + 40p by 10p
10a® — 156a%b by - 5a°

9a*b — 15a%b? + 12a%b® by - 3a?b

—-2mn+n2 by m-n
p?+4p+4 byp +2
2a°—-11a+12 by a-4
8a2+4a—-60 by 2a—-5
15x2 + 31xy + 14y2 by 5x+ 7y
6x3 + 5x2—21x+ 10 by 3x-2

5. The area of a rectangular field is 25x% + 20xy + 3y?square unit. If its length is 5x + 3y unit,

find its breadth. Hence, find its perimeter.
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