Fundamental Concepts
IMPORTANT POINTS

1. Algebra: Algebra is a generalized form of Arithmetic. In Arithmetic, we use
numbers, such as : 3, — 8, 0.63, etc., each of which has one definite value ;
whereas in Algebra, we use letters along with numbers.

For Example : 5x, 3x — 4, 7a + b, 3y — 5%, x + 3y — 9z, etc.
The letters used in Algebra are called variables or literal numbers or simply
literals.

2. Signs and Symbols : In Algebra, the signs +, -, x and + are used with the same
meaning as in Arithmetic.

Following sign and symbols are frequently used in algebra and have the same
meanings as they have in any other branch of Mathematics.
= means, “is equal to”
# means, “is not equal to”
< means, “is less than” > means, “is greater than”
% means, “is not less than”
# means, “is not greater than”
~ means, “therefore”
* means, “because” or “since”
~ means, “difference between”
= means, “implies that”.
3. To Write a Given Statement in Algebraic Form

Statement Algebraic Form

(f)  x subracted from 6 is less than y 6-—x<y

(if) v divided by 4 equals 3 % =3

(itf) z increased by 3x is 26 b z+3x =26

Conversely,

Algebraic Form Statement

(iy x+y=6 x plus y is equal to 6
or, sum of x and y is equal to 6

(ii) b-5=x b minus 5 is equal to x or, b decreased by 5
is equal to x or, b exceeds 5 by x

(i) 6x =7 6 multiplied by x is greater than 7
or, product of 6 and x is greater than 7

6
(iv) 3 <3 _ 6 divided by y is less than 3.
EXERCISE 18(A)
Question 1.

Express each of the following statements in algebraic form :
(i) The sum of 8 and x is equal to y.
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(i) x decreased by 5 is equal to y.

(iif) The sum of 2 and x is greater than y.
(iv) The sum of x and y is less than 24.
(v) 15 multiplied by m gives 3n.

(vi) Product of 8 and y is equal to 3x.
(vii) 30 divided by b is equal to p.

(viii) z decreased by 3x is equal to y.
(ix) 12 times of x is equal to 5z.

(x) 12 times of x is greater than 5z.

(xi) 12 times of x is less than 5z.

(xii) 3z subtracted from 45 is equal to y.
(xiii) 8x divided by y is equal to 2z.

(xiv) 7y subtracted from 5x gives 8z.
(xv) 7y decreased by 5x gives 8z.

Solution:
H8+x=y (i) x=5=y
(iii) 2+x>y (iv) x+y<24
(v) 15xm=73n (vi) 8xy=3x
(vii) 30+ b=p (viii) z—3x=y

(ix) 12xx=>5z (x) 12xx>35z
(xi) 12xx<5z (xii) 45-3z=y
(xiii) 8x+y=2z (xiv) 5x-Ty=8z
(xv) Ty—5x=8z

Question 2.

For each of the following algebraic expressions, write a suitable statement in words:
(i) 3x + 8=15

(i) 7—-y>x

(i) 2y —x < 12

(vy5+z=5

(v)a+2b>18

(vi) 2x — 3y=16

(vi)3a—4b>14

(vii)b+7a< 21

(ix) (16 + 2a) — x> 25

xX) (3x+12)—-y<3a

Solution:

(i) 3x plus 8 is equal to 15

(i) 1 decreased by y is greater than x
(i) 2y decreased by x is less than 12
(iv) 5 divided by z is equal to 5

(v) aiincreased by 2b is greater than 18
(vi) 2x decreased by 3y is equal to 16
(vii) 3a decreased by 4b is greater than 14
(viii) b increased la is less than 21



(ix) The sum of 16 and 2a decreased by x is greater than 25
(X) The sum of 3x and 12 decreased by y is less than 3a.

EXERCISE 18(B)

Question 1.
Separate the constants and the variables from each of the following:

-- 5 4
6, 4_]-", - 3x;. E} gx}’:

9x 3 Xz
'y ? gn!—!—l__
@ P Ty ax 3y
Solution:

Constants 6, % L0

4
Variables 4y, — 3x, —xy, az, Tp,

5
9 3 _ 2
4 "4x’ 3y
Question 2.

Group the like terms together :

. 2 4
(I) 4-"!—‘3}’;—359 3'x! 5_}' ﬂl‘ldy.

2 -2
(i) 3%y, =~ 4yx, 29z, " V2, % and yx.

(i) — ab?, B2, Tha, — 3a2b? and 2ab>

2ax

b
(V) Sax,-ﬁby,—f;i, Txa and ==

Solution:



(i) 4x,-x, %x

and—3y,%y,_v
o 2
() Fap, -4y px

2.2

and 2yz, 3 V%3

(iii) — ab?, 7b%a, 2ab*
and b2a?, - 3a°b?

(iv) Sax, Txa and ?%x

' b
and — 5hy, T}’

Question 3.

State whether true or false :

(i) 16 is a constant and y is a variable but 16y is variable.
(ii) 5x has two terms 5 and x.

(iif) The expression 5 + x has two terms 5 and x
(iv) The expression 2x2 + x is a trinomial.
(v) axz + bx + c is a trinomial.

(vi) 8 x ab is a binomial.

(vii) 8 + ab is a binomial.

(viii) x2 — 5xy + 6x + 7 is a polynomial.
(ix) x2 — 5xy + 6x + 7 is a multinomial.

(X) The coefficient of x in 5x is 5x.

(xi) The coefficient of ab in — ab is — 1.
(xii) The coefficient of y in — 3xy is — 3
Solution:

() True

(i) False

(i) True

(iv) False

(v) True

(vi) False

(vii) True

(viii) True

(ix) True

(x) False

(xi) True

(xii) False



Question 4.
State the number of terms in each of the following expressions :

(i) 2a-b ) 3><x+%

-

(iii) 3x—% (ivya+xxb+ec

(v) 3x+2+y+4 (vi) xy+2

(viiy x+y+a (viii) 2+ y+ 8+ y
(ix) 2xa+3+b+4

Solution:

(i) 2 terms

(i) 2 terms

(iif) 2 terms

(iv) 2 terms

(v) 3terms

(vi) 2 term

(vii) 2 terms

(viii) 3 terms

(ix) 3 terms

Question 5.

State whether true or false:

() xy and — yx are like terms.

(i) x2y and — y2x are like terms.

(i) a and — a are like terms.

(iv) — ba and 2ab are unlike terms.
(v) 5 and 5x are like terms.

(vi) 3xy and 4xyz are unlike terms.
Solution:

() True

(ii) False

(i) True

(iv) False

(v) False

(vi) True

Question 6.
For each expression, given below, state whether it is a monomial, or a binomial or a
trinomial.
(i) xy (i) xy + x (ii)) 2x + y

(iv) —a (W ax?—x+5 (viy—3bc+d

i) 1 +x + y (viii) 1 +x + y (ix) x + xp —
Solution:
(i) Monomial



(i) Binomial
(i) Monomial
(iv) Monomial
(V) Trinomial
(vi) Binomial
(vii) Trinomial
(viii) Binomial
(ix) Trinomial

Question 7.
Write down the coefficient of x in the following monomial :

() x (ify - x (iif) - 3x
: 3 ., o
() -Sax ) 39 ()
Solution:

OR () -1 (i) -3

3 a
(iv) - 5a (v)*z—:v (vi) I

Question 8.
Write the coefficient of :

(i) xin—3x)? (if) x in — ax
@) yin-y  )yin 2y

(v) xpin-2xyz  (vi) ax in - ax)?
(vii) xZyin-3axy (viii) 02 in Sax?

Solution:

H-3?  (G)-a (Gi)-1
(#v) % (v) =2z (vi) —)*
(vii} — 3a (viii) S5a

Question 9.
State the numeral coefficient of the following monomials :
(i) 5xy (if) abe  (iii) Spgr
.. —2x 2 4 —15xy
W) - @30 e) .

(vi)=7x+y
(viii) = 3x = (2y)



Solution:

s (i) 1 (iii) 5
: L2 .15
(iv) -2 (v 3 (vi) )
. . 3
Vi) -7+ 1=-Tii)-3+2 = 3
Question 10.
Write the degree of each of the following polynomials :
() x +x? (i) 5x — Tx + 2

(i) x> -3 +x0  (iv) 1 — 100x20
(V)4 +dx—4x  (vi)8xty -3 +xH
(vii) 82 — 8223 + Ty
(viii) 42 -3 +y2 x7
Solution:
(i) 2
(i) 2
(iii) 10
(iv) 20
(v) 3

(vi) 8%y = 3)2 + 2%
Sum of the powers of the term 8x2y =2 + 1 =3
Sum of the powers of the term =2
Sum of the powers of the term x%° =2 + 5 =7
. The degree of given polynomial =7
(vii) 82° - 822 + Ty’
Sum of the powers of the term 8z° = 3
Sum of the powers of the term 8)?z2* =2+ 3 =35
Sum of the powers of the term 7yz° =1+ 5=6
.. The degree of given polynomial =6
(viii) 4% = 3x3 + 37 7
Sum of the powers of the term 4y = 2
Sum of the powers of the term 3x° = 3
Sum of the powers of the term >’ =2+ 7=9
. The degree of given polynomial =9

REVISION EXERCISE



Question 1.

Express each of the following statements in algebraic form :
(i) The sum of 3x and 4y is 8.

(i) 5x decreased by 7 gives y.

(iif) 31 added to 4x gives 6x.

(iv) 3x subtracted from 89 gives 44.
Solution:

()3x+4y=8

(i)5x—-7=y

(iii) 4x + 37 = 6x

(iv) 89 —3x =44

Question 2.
Group the like terms :

(i) 7y, 3x, -8y, —x and %

(ii) 332 — 553, — x2, 5x2 and 83
(iii) X7, - 522, 82, - dxYy? and - X3P

Solution:
(i) 3x, — x, %

and 7y, — 8y

(i) 3x2, — x2, 5x2
and — 5x3, 8x?

(iif) x%P, — 4xH3, — xB°
and - 5x%)?2, 8x%)?

Question 3.
Write the number of terms in each of the following polynomials :

() 5+4x+2 (@) 5+ 4x+2

2 ox3 1

=5 = x P
(iif) 8x2—4x+7 (iv) 5+ 7 s 7
(v) 6x2+x~18+9+x2
Solution:
() 2 terms
(ii) 3 terms
(i) 3 terms
(iv) 4 terms
(v) 3 terms



Question 4.

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

() x+y

(if) 5x — 4y

(i) 7x2 +5x + 8
(iv)64+3+6
(v9+axhb
(viy8a=+hb

Solution:

(i) binomial

(i) binomial

(i) trinomial .
(V)6a+3=b=6a+h
It has two terms

It is binomial ‘
V)9+axb=14

It has one term

It is monomial.

(vi) monomial

Question 5.

Write the coefficient of x2y in :
(i) -7x2yz

(i) Babxzy

(i) — xay

Solution:

)—7z

(i) 8ab

(iii) -1

Question 6.

Write the coefficient of :
() x2 in — 8x2y

(i) yin -4y

(i) X in — xy?2

Solution:

(i) —8y

(i)—4

(iii) — y2

Question 7.
Write the numeral coefficient in :



M 3y (i) 2—; (iif) —%.1]!22
Solution:

®7 @i G-

Question 8.
Write the degree of each of the following polynomials :
() x> -6xB+x (if) 4% - x*
(iii) 4-x* (iv)yx—1
) Ftx-xt  (v)x -8y +x%’
wii) x7 - 6y (viii) 3y® — 2%2*
(ix) 100xB — 8100
Solution:
()8
(i) 4
(i) 2
(iv) 1
(V)3
(vi) - 8x? + X%
sof pifttermx® =3
sum of the power of term 82 =1+2=13
sum of the power of term X’y =3 +3 =6

PP=3+3=6
*. The degree of the given polynomial = 6.
(vif) x" - 6y* N
sum of the power of term x” = 7 TN

sum of the power of term 6" = |
... Degree of the given polynomial = 7.
(viii) 3y° — 2%2*

sum of the power of term 3)° = 3

sum of the power of term 2)?z* =2 +4=6

. Degree of the given polynomial = 6.
(ix) 100x% — 8x190
sum of the power of term x® = 8

sum of the power of term 8x'%0 = 100
.. The degree of the given polynomial = 100.

Question 9.
Write each statement, given below in algebraic form :



(i) 28 more than twice of x is equal to 45.
(i) 3y reduced by 5z is greater than 8x.
(iif) 6x divided by 13y is less than 17.
(iv) 9 multiplied by 5x is equal to 2y.
Solution:
(i) 28 more than twice of x is equal to 45
i.e.2x + 28 =45
(ii) 3y reduced by 5z is greater than 8x
3y—5z> 8x
6x
(#ii) 6x divided by 13y is less than 17 = E <17
(iv) 9 multiplied with 5x is equal to 2y

9 x5x=2

Question 10.

State whether true or false :

(i) If 23 is a constant and x is a variable, 23 + x is constant.

(i) If 23 is a constant and x is a variable, 23x is a variable.

(i) If y is a variable and 57 is a constant, y — 57 is a variable.

(iv) If 3x and 2y are variable; each of 3x + 2y, 3x — 2y, 3x + 2y and 3x x 2y is a variable.
Solution:

(i) False

Sum of a constant and a variable is also variable.

(i) True

Product of a constant and a variable is variable.

(i) True

Constant subtracted from a variable is also variable.

(iv) True

Sum, difference product or quotient of two variables is also variable.





