Unit 7(Algebraic Expression, Identities
& Factorisation)

Multiple Choice Questions

Question. 1 The product of a monomial and a binomial is a

(a) monomial (b) binomial

(c) trinomial (d) None of these

Solution. (b) Monomial consists of only single term and binomial contains two terms. So, the
multiplication of a binomial by a monomial will always produce a binomial, whose first term is
the product of monomial and the binomial’s first term and second term is the product of
monomial and the binomial's second term.

Question. 2 In a polynomial, the exponents of the variables are always (a)’integers (b)
positive integers (c) non-negative integers (d) non-positive integers

Solution. (c) In a polynomial, the exponents of the variables are either positive integers or 0.
Constant term C can be written as C x°. We do not consider the expressions as a polynomial
which consist of the variables having negative/fractional exponent.

Question. 3 Which of the following is correct?
(a) (a — b)* = a? + 2ab— b? () (@ — b)* = a® — 2ab + b?
() la —b)* =a? =1 (d) (a +b)° = o+ 2ab— 1

Solution.



(b) We have,
@-bf =(@-b)a-b)

=ala-b)-bla-b)
=a-a—a-b-b-a+b-b -
=a® —ab-ab + b? [+a-b=b-a)
=a? - 2ab + b?

and(a+ b? =(@+ b)(a+b)

' =aa+ab+b-a+b-b

=a° + 2ab + b?

Question. 4 The sum of -7pq and 2pq is
(@ -9pq (b) 9pq
(¢) 5pq (d)-5pq
Solution.
(d) Given, monomials are -7 pg and 2pg.
~. Theirsum =-7pq + 2pg =(-7 +2) pq
[both monomials consist of like terms, so adding their numerical coefficient]
== 5pq

Question. 5 If we subtract —3x°* from =°, then we get

(a) ~4x%y? (b) —2x%?
(c) 2232 (d) 423
Solution.

(d) Given, monomials are —3x°y? and x?y?. Now, we have to subtract the first one from
the second one. i :

Le. 2%y — (-3x%y%) = 2°y" - (-1’
=27+ &Y
=(1+ 3) 2%y
= dx2)y?

Question. 6 Like term as 4 n? is

(a);i:m?n.2 (b) —6m?n?

(o) 6pm’*n? (d) dmin

Solution. (b) We know that, the like terms contain the same literal factor. So, the like term as
dm*n? | is —Gm”n?, as it contains the same literal factor mn?.

Question. 7 Which of the following is a binomial?

(@7xa+a . . (b6a’+7b+2c

(c)4ax3bx2c (d) 6 (a* + b)

Solution.

(d) Binomials are algebraic expressions consisting of two unlike terms.
(@7 xa+a=7a+a=8a [monomial]
(b)6a® +7b + 2¢ [trinomial]
(c)4ax 3bx2c=24abc [monomial}
(d)6(@* + by=6a®+6b ' [binomial]

Question. 8 Sumofa—-b+ab,b+c—-bcandc—-a-—-acis

(@) 2c + ab - ac - bc (b)2c-ab-ac-bc
(c)2c+ab+ac+bc . . (d)2c-ab+ ac+ bc

Solution.



(a) Required sum=(a~b+ab)+(b+c-bc)+(c—a-ac)
=g-b+ab+b+c-bg+Cc-a-ac
=2c+ab-ac-bc [adding the like terms and retaining others]

Question. 9 Product of the monomials 4p, 74", -7pq is

(a) 196 pig* (b) 196 pq*
(© -196 p’g* (d) 196 p%g°
Solution.

(a) Required product = 4p x (-7q%) x (-7 pq)
=4x(-7)x(-7) pxq® x pg [multiplying the numerical coefficients)

=196 p’q* [multiplying the literal factors having same variables]

Question. 10 Area of a rectangle with length 4ab and breadth 6 1? is

(@) 24a%b* (b) 24 ab®
(c) 24 ab? (d) 24ab
Solution.

(b) We know that, area of a rectangle = Length x Breadth = 4ab x 6b°
This is the product of two monomials.
. Area of rectangle =74 x 8) ab x b®

=24 ab®

Question. 11 Volume of a rectangular box (cuboid) with length = 2ab, breadth = 3ac and

height = 2ac is

(a) 12 a’bc? (b)12 a’bc

(©12 a’bc (d)2 ab + 3 ac + 2ac
Solution.

(a) We know that, volume of a cuboid = Length x Breadth x Height = 2ab x 3ac x 2ac
=@x3x2)abxacxac=12axaxaxbxc xc=12a’bc?

Question. 12 Product of 622 -7b + 5ab and 2ab is

(@) 12a’h —14ab? + 10ab (b) 122°b —14ab® + 10a%b*
(c)6a* —7b + 7ab (d)12a%h - 7ab? + 10ab
Solution.

(b) Required product =2ab x (6a° - 7b + 5ab) .

This is the product of a trinomial by a monomial, so we multiply monomial with each
term of the trinomial.

». 2ab x(6a® —7b + 5ab) = 2ab x 6a® + 2ab (-7b) + 2ab x 5ab
=12a%b - 14ab® + 10a°b?

Question. 13 Square of 3x — 4y is

(@ 9x? —16y2 (b) 6x? — 8y
(©) 9x2 + 16y? + 24xy (d)9x? + 16y” — 24xy

Solution.



(d) Square of (3x — 4y) will be (3x - 4y)°.
Comparing (3x — 4y)? with (a — b?, we geta = 3x and b = 4y.
Now, using the identity (@ — b)? = a —2ab + b?
(3x = 4y)° = () -2 3x- 4y + (4y)°
=0x? - 24xy + 16)°

Question. 14 Which of the following are like terms?

(a) 5xyz?, - 3xy*z (b) ~5xyz?, 7xyz?

(©) 5xyz?, 52z (d) 5xyz?, xy %2>

Solution.

(b) We know that, the terms having same algebraic (literal) factors are called like terms.
(a) 5 ay2®, -3 xy°2 [unlike terms]
b) 59227 w22 [like terms]
(c) 5 xy2%, 5 x°yz [unlike terms]
(d) 5 my2°, x%y* 22 [unlike terms]

Question. 15 Coefficient of y in the term of -'is
(@)-1 (b)-3 (©)-1* (d)1*
Solution.

(c) Wecan write%y as ~13 X ¥

So, the coefficient of yis —%_

Question. 16 a* — b* is equal to
(a)(a—b)? (bya-b(a-b (©@@+bla-b (d@+b(a+h

Solution.

(¢) (a) (a-bY =a%-2ab+b?
(b) (@a-b)la-b)=(@-by =a’>-2ab+b?
(c) (a+b)(a-b)=al@-b)+b(a-b)=a*—-ab+ba-b*=a°-b> [.ab=ba]
() (@a+b)la+b)=(a+ by =a®+2ab+b?

Question. 17 Common factor Of 17abc, 34a#? 51a%b is
(a)17abc (b)17ab (c)17ac (d)17a%’c
Solution.
(b) Given,17abc =17 xax b xc
34ab’ =2 x17 xaxbx b
51a’b=3x17xaxaxb
Now, collecting the common factors, we get17 xax b =17ab

Question. 18 Square of 9x — 7xy is

(@) 81x® + 49x%? (b) 81x* — 49x%* .
(©)81x% + 49x%* -126x%y (d)81x% + 49x%? - 63x%
Solution.

(¢) Square of (9x - 7ay)=(9x - 7xyf
Comparing with (a — b)’-’, wegeta=9xand b =7xy
(9x - 7xy)? = (9x)° - 2-9x-Tay + (Fay)?  [using the identity, (a — b)® =a? - 2ab + b?]
= 81x? - 126x°%y + 49x%y°
= B81x? + 49x%)° ~ 126x°y



Question. 19 Factorised form of 23xy — 46x + 54y -108 is

(@@23x+54(y -2 (b) 23x + 54y) (y = 2)
(c) (23xy + 54y) (—46x —108) (D 3x+54(y+2
Solution.

(a) We have,23xy — 46x + 54y —108=23xy -2 x23x + 54y ~2 x 54
=23x (y-2)+ 54(y~-2)
[taking common out in | and Il expressions]
=(y - 2)(23x + 54) [taking (y — 2) common)]
= (28x + 54)(y-2)

Question. 20 Factorised form of r*-10r + 21 is
(@)(r-1)(r-4) (b)(r-7)(r-3) (c)(r-7)(r+3) (d)(r+7)(r+3)
Solution.
(b) Wehave, r? —=10r +21 -
= =Tr=3r+21=r(r=7)=-3r-7)

[by splitting the middle term, so that the product of their
numerical coefficients is equal constant term)

=(r-7)(r -3 [s 2%+ (a+ bjx + ab = (x + a)(x + b))

Question. 21 Factorised form of 7° — 17p — 38is

@ @E-19pP+2) () (P-19) (P-2) () (pP+19) (P+2) (d) (P+19) (P - 2)
Solution.

(a) Wehave, p° -17p-38=p° -19p+2p - 38

[by splitting the middle term, so that the product of their
i numerical coefficients is equal constant term]

=p(p-19)+2(p-19)=(p-19)(p+2) [-x°+ @+ b}x + ab=(x + a)(x + b)]

Question. 22 On dividing 57 P gr by 114pq, we get

(a) % pr (b) % pr (c) %pr (d) 2pr

Solution.
57p%gr _57xpx pxq xr_57 . _

. 1
¢) Required value = —
) q 114pg M4 x pxg 114 2

Question. 23 On dividing p(4if2 - 16) by 4p (p - 2), we get
(@2p+4()2p-4(c)p+2(d)p-2
Solution.
{c) We have,
p(4p® - 16) _ plRp)* - 4%]

4p(p-2) 4p(p=-2)

=ep-4ep+ 4 [-a® - b2 =(a+ b)(@- b))
4p-2)

_2(p-2)2p+2) _4p-2)p+2)_ ., »
4(p-2) 4p-2)

Question. 24 The common factor of 3ab and 2cd is

@1(M®)-1(c)a(d)c

Solution. (a) We have, monomials 3ab and 2cd Now, 3ab = 3xaxb 2cd =2 x ¢ x d
Observing the monomials, we see that, there is no common factor (neither numerical nor
literal) between them except 1.

Question. 25 An irreducible factor of24:24" is
(a)a? (b)¥” (c)x (d)24x



Solution. (c) A factor is said to be irreducible, if it cannot be factorised further.
We have, 24x20° =2 x 2 X 2 X 3 X X X X X y X y Hence, an irreducible factor of 24 x4 is x.

Question. 26 Number of factors of (@ + b)° is
(@4 ((b)3(c)2(d)1
Solution. (c) We can write (a + by’ as, (a +b) (a +b) and this cannot be factorised further.

2
Hence, number of factors of (a + f’) is 2.

Question. 27 The factorised form of 3x — 24 is

(a) 3x x 24 (b)3 (x — 8) (c)24(x - 3) (d)3(x-12)
Solution. (b) We have,

3x — 24 =3 xx - 3x8=3(x - 8) [taking 3 as common]

Question. 28 The factors of «* — 4 are

(@ (x-2),(x-2)(b) (x+2),(x-2)

(€) (x+2), (x+2) (d) (x—4),(x - 4)

Solution.

(b) We have,
#f -4=2-22=(x+2)(x-2) [-a® - b’ =(a+ b)(a-b)]
Hence, (x + 2), (x — 2) are factors of x2 - 4,

Question. 29 The value of (—27+%y) =+ (—9ry ) is
(a)3xy (b)-3xy (c)-3x (d)3x
Solution.

(d) We have,

—D7 52 ,
(~27x2y) + (-Oay) = 27x y_2Txxxxx y=£x= 3
~Oxy Ixxxy 9

Question. 30 The value of (207 +4) + (2)js

(@) 2x% +2 ) x* +2 (©x*+ 4 d)2x*+ 4
Solution.
(b) We have,
2 2
©x2 + 4)+2 = 22" +4_2(x" +2) [taking 2 as common)]

2
=x2 42

Question. 31 The value of (3% + 922 +2Tx) + 3z jg

(@) x?+9+27x (b) 3x% + 3x% + 27x
(€) 32 +9x?+9 @x*+3x+9
Solution.
(d) We have,
3 2 3 2
3 2 7 =w=_3x_+?§_+27_x:xz.+3x+g
(3x° + 9x° + 27x) + 3x . w3 e

Question. 32 The value of (@ +b)* + (a — b)* is

(@) 2a + 2b (b)2a-2b
(c) 2a% + 2b? (d) 2a% - 2b?

Solution.



{c) We have, _
(@+ b + (a— by =(a® + b? + 2ab) + (a° + b? —2ab)
_ [+(@a+ bP =a2 + b? + 2aband (a - b)? =a% + b? - 2ab]
= (‘a‘2 +a%)+ (b? + b?) + (2ab - 2ab) [combining the like terms]
=2a% +2b%

Question. 33 The value of (@ + b)? — (a—b)js
(a) 4ab (b) —4ab () 2a? + 2b? () 2a% - 27

Solution.
(a) Wehave,
@@+ bP —(@-bF =a%+ b? + 2ab — (@° + b? —2ab)
[w(a+ bf =a® + b® + 2aband (a - b)’ = a° + b® - 2ab]
=a? + b2 + 2ab - 8° — b% + 2ab=a% —a® + b? —=b? + 2ab + 2ab =2ab + 2ab = 4ab
[combining the like terms]

Fill in the Blanks

In questions 34 to 58, fill in the blanks to make the statements true.

Question. 34 The product of two terms with like signs is a term.

Solution. Positive

If both the like terms are either positive or negative, then the resultant term will always be
positive.

Question. 35 The product of two terms with unlike signs is a term.
Solution. Negative
As the product of a positive term and a negative term is always negative.

Question.36a(b+c)=ax——+ax——-
Solution. b,c
we have , a(b+c)=a x b + a x ¢ [using left distributive law]

Question. 37 (a-b) ————-=a® — 2ab + b*
Solution.
(a-b)
We know that, (a — b) (a - b) = (a — b)*
=a® —2ab + b? [~(@a-b)® =a° ~2ab + b?]

Question. 38 a? — b2=(atb)—————-

Solution.

(a—b) _ = -

We have, a° - b® = (a + b){a - b) [ra® -b%=(a+ b)(a-b)]
Alternative Method

Let (@® -b%)=(a+ bk

) 2 _p2
- g=a-b _a+bja-by_._,
- a+b a+b

Question. 39 (@ — b)*4————— =42 2

Solution.



2ab - 2b*
Let (a- by + x =a® - b?

=a%+b? -2ab+x=a°-b? [+(a—-b) =a? + b? —2ab}
4

= x=a - b? —(a® + b? -2ab)=a° - b® - a° - b® + 2ab=2ab - 2b*
Question. 40 (@ +b)*-2ah=———— + ————
Solution.

&+ B

We have,

(a+ b)? —2ab=a® + b? + 2ab - 2ab [-(a + bf =a + b® + 2ab]
=a° + b?

Question. 41 (x+a)(x+b)=x? + (a+b) x + ———.
Solution.
ab
We have,
(x + a) (x + b)=x° + bx + ax + ab

=x*+@+b)x+ab

Question. 42 The product of two polynomials is a ————— .
Solution. Polynomial
As the product of two polynomials is again a polynomial.

Question. 43 Common factor of ax2 + bx is—————— .

Solution.

X

We have, ax? + bx = x (ax + b) [taking x as common]

Question. 44 Factorised form of 18mn + 10mnp is —————- .
Solution.
2mn (9+ 5p)

We have, 18mn+ 10mnp=2x9xmxn+2x5xmxnxp
=2 mn(9+ 5p) [taking 2mn as common]

Question. 45 Factorised form of 4v° — 12y +9is———.

Solution.
(2y-3) (2y-3)
Let
42 —12y+ 9=yF -2 x2yx 3+ &F
=@y-3? [:(@a - by =a° - 2ab + b?]
=@Ry-3)@2y-3)

Question. 46 3827z + 191y js equal to———-.

Solution.
2xz
We have, 38x°y?z +19xy°

38x°y’z _3Bxxxxxxxyxyxz_38
192° 19xx X yXYy 19

ie. 22z =2x°%z

Question. 47 Volume of a rectangular box with length 2x, breadth 3y and height 4z is ——.



Solution. 24 xyz
We know that, the volume of a rectangular box,
V = Length x Breadth x Height = 2x x 3y x 4z = (2 x 3 x 4) xyz = 24 xyz

Question. 48 7% — 372 =(67 -37) x ————=————.

Solution.
67+ 37,3120
We have, 672 — 372 = (67 - 37) (67 + 37) [-a® -b%=(a-b)(a+b)]
=30x104= 3120
Question. 49 103? — 102%=————x (103-102)=————— )
Solution.
(108 + 102), 205
We have,
1032 - 1022 = (103 + 102)(103- 102) [-a® - b? =(a+ b)(a—Db)
=205x1=205

Question. 50 Area of a rectangular plot with sides 4y and 3V is———— .
Solution.

12x2y2
We know that, area of rectangle = Length x Breadth
. Area of a rectangular plot = 4x? x 3% = (4x 3p?y? = 12x2)?

Question. 51 Volume of a rectangular box with | =b =h = 2x is ——-.

Solution.
8x°
Volume of a rectangular box=/x b x h=2x x2x x 2x
=@2x2x2)x°
=8x°

Question. 52 The numerical coefficient in -37abc is————- .

Solution. -37

The constant term (with their sign) involved in term of an algebraic expression is called the
numerical coefficient of that term.

Question. 53 Number of terms in the expression a®and + bc xd is —.
Solution.

We have, a° + bc xd = a2 + bed
. The number of terms in this expression is 2 as bed is treated as a single term.

Question. 54 The sum of areas of two squares with sides 40 and 4b is———- .
Solution.

16 (& + b°)
-+ Ared of a square = (Side)’
~. Area of the square whose one side is 4a = (4a)’ = 16 a°
Area of the square with side 4b = (4b)° = 16 b®
~. Sum of areas = 16 8% + 16 b2 =16 (a2 + b?)

Question. 55 The common factor method of factorisation for a polynomial is based on
————— property.



Solution.Distributive
In this method, we regroup the terms in such a way, so that each term in the group contains a
common literal or number or both.

Question. 56 The side of the square of area 9 v is————.
Solution.

3y

C-‘:iven, area of a square = 9y°

We know that, the area of a square with side a = a°
a2 = 9y?

a? = (3yf

a= 3y [taking square roct both sides)

b

3xz+3
Question. 57 On simplification, T+ =—

Solution.

x+1

Wehave,ax+ 3=%+§=x+1
3 3 3

Question. 58 The factorisation of 2x + 4y is———-.
Solution. 2 (x + 2y)
We have, 2x + 4y = 2x + 2 x 2y = 2 (X + 2y)

True/False

In questions 59 to 80, state whether the statements are True or False
Question. 59 (@ +5)* = a+ b

Solution.

False :
We have, @+ bP =a°+ b® +2ab [an algebraic identity]

2 - .
Question. 60 (@ — b)" = a® — &%,
Solution.

False
We have, (@a-b)y =a°+ b® —2ab [an algebraic identity]

Question. 61 (a+b) (a-b)=a? —

Solution.
True
We know that, (a + b)(a—b)=axa-axb+bxa-bxb
—a% - p?
= a’ —ab+ ba-b®

Question. 62 The product of two negative terms is a negative term.
Solution.False
Since, the product of two negative terms is always a positive term, i.e. (-) x (-) = (+).

Question. 63 The product of one negative and one positive term is a negative term.
Solution.True
When we multiply a negative term by a positive term, the resultant will be a negative term, i-e.

Ox#)=0)



Question. 64 The numerical coefficient of the term -6°4” is -6.
Solution. True
Since, the constant term (i.e. a number) present in the expression 607" i -6.

Question. 65 P°q+7°r+r2q is a binomial.
Solution. False
Since, the given expression contains three unlike terms, so it is a trinomial.

Question. 66 The factors of «” — 2ab + b*are (a + b) and (a + b).
Solution.
False
We have, a® —2ab + b® =(a-b)f°=(a - b)(a-b) [an algebraic identity]

Question. 67 h is a factor of 27 (A + 1),
Solution.

False
his not a factor of 27 (h + r).
This expression has only two factors 2 and (h + r).

nt n 1
Question. 68 Some of the factors of T T 7 are 2™ and (n+1).

Solution.
True
P . n_nf+n A
Wehave, —+ —=——=_n{n+ 1)
2 2 2 2

.. The factors are % nand (n + 1)

Question. 69 An equation is true for all values of its variables.
Solution. False
As equation is true only for some values of its variables, e.g. 2x — 4= Q is true, only for x =2.

Question. 70 =° + (a+b)x +ab =(a+b)(x +ab)
Solution.

False
As we know that,
x?+(a+bjx +ab=(x+a)(x + b)

Question. 71 Common factors of 11pg*, 121p%¢*, 1331p%q js 11p*q”
Solution.
False
We have,
11pg? =11x pxq xq
121p%° =1Ix11x pxpxg xq xq
1331p%g = 11x11x11x px pxq
Common factor =11x pxq =11pg

Question. 72 Common factors of 12 11a%h* +4ab*-32 is 4.
Solution.



True

As we have,

12a°b? + 4ab® - 32=2x2x3xaxaxbxb+2x2xaxbxb -22 x 23
= 4(3a%b® + ab® - 8)

Thus, the common factor is 4.

Question. 73 Factorisation of -3n+3ab+3ac is 3a (-a-b-c).
Solution.

False

We have,

-3a® + 3ab + 3ac =3a(-a+b+c)

Question. 74 Factorised form of 7°+30p+216 is (p+18) (p-12).
Solution.
False
We have,
P’ + 30p+216= p? + (12 +18)p+216

=p’ +12p+18p+ 216 [by splitting the middle term]

=p(p+12)+ 18(p+ 12)
=(p+18)(p+ 12)

Question. 75 The difference of the squares of two consecutive numbers is their sum.
Solution.
True .
Let nand n + 1be any two consecutive numbers, then their sum=n+n+1=2n+1
Now, the difference of their squares,

(n+ 12 =n®=n® +1+2n-n?

=2n+1 [+(a+ by =a° +2ab + b?]

Question. 76 abc + bca + cab is a monomial.

Solution. True

The given expression seems to be a trinomial but it is not as it contains three like terms which
can be added to form a monomial, i.e. abc + abc + abc = 3abc

3
Question. 77 On dividing %by » the quotient is 9

Solution.

False

We have, -g+%= g X §= %pz - [ reciprcgal of -Eis g]
Hence, the qubtient is —;pz

Question. 78 The value of p for 51%-492=100 p is 2.

Solution.

True

We have, 51° — 49° =100p

= (51+ 49)(51- 49)=100p [-a? - b? =(a+ b)(a-b)]
= 100 x 2 =100p

=5 p=2



Question. 79 (9 — 51) + 9js x-51,
Solution.
False
We have, (9x — 51)+9=

9x-51_9x _51__ 51
9 9 9

g =

Question. 80 The value of (a+1) (a-1)(a” +1) is a*1.
Solution.

True
We have, (@ + 1) (@ — 1) (@ + )= (&% - (@ + 1)

[using the identity, (a + b) (@ — b)=a° — b? in first two factors]
=(@%)? -1? [again using the same identity]

=g* -1

Question. 81 Add:

(i) 7a®bc, - 3abc?, 3a°be, 2abc®
(i) 9ax + 3by — cz, —Sby + ax + 3¢z
(ifi) xy?z2 +3x2y%z — 4xPyz?, —9xPyPz + 3xy% 2% + xPy2t
(iv) 5x° = 3xy + 4y? -9, 7y* +5xy — 2x* +13

(v) 2p* —3p> + p® —5p+7,-3p* —-7p* —3p* —p—12
(viy3a(@a—b+c),2b(@a-b+¢)
(vii) 3a (2b + 5c¢), 3¢ (2a + 2b)

Solution.
(il We have,
7abc + (~3abc?) + 3a’be + 2abc? = 7albe — 3abc? + 3a%be + 2abc?
= (7a’bc + 3a°bc) + (-3abc? + 2abc?) [grouping like terms]
= 10a%be + (-abc?) R
=10a’bc - abc?
(i) We have,

(9ax + 3by —cz)+ (-5by + ax + 3cz) .+
= Oax + 3by—-cz—Sby+ax + Xz . ) .
= (Gax + ax) + (3by — 5by) + (-cz+ &2) _ [grouping like terms]
=10ax — 2by + 2cz '



(iily We have, _
(22 + 3x2yPz - 4x?yZ®) + (-0x°VPz + BwPZ? + x2y2?)
=22 + 3x?yPz- 4x?y2® - 0Pz + 3P 2R + xPy2P
= (072 + 37 2%) + (3x%yPz - 0xP2) + (~ax?y2 + B2

[grouping like terms)
= 4P 2% - Bx?yPz - 3x%y2?
(iv) We have,
(5x% - 3ay + 4y® - 9) + (7y* + 5ay - 2x2 + 13)
=5x% - 3uy+ 4% -9+ 7y + Say-2x% + 13
= (5x% - 2x%) + (—Bay + 5xy) + (4y° + 7y°) + (-9+13)

[grouping like terms]

=32 +2xy+ 1172 + 4

(v) We have, T
@p* -3p° + p? -Bp+7)+ (-3p* -7p° - 30 - p-12)

=2p*-3p° + P2 -5p+7-3p*-7p° -3p% - p-12

=@p* - 3p*) + (-30° - 70%) + (P2 - 3p%) + (-Bp - p)+ (7 - 12)
[grouping like terms]

=-p* -10p% -2p* - 6p-5

(vi) We have,
Ba(@a-b+c)+2bla-b+c)
= (3a® — 3ab + 3ac) + (2ab - 2b® + 2bc)
= 3a% - 3ab + 2ab + 3ac + 2bc —2b% = 3a® - ab + 3ac + 2bc - 2b?
[grouping like terms]
(vii) We have,
3a(2b + 5c)+ 3c (2a + 2b)

= (Bab + 15ac) + (Bac + 6bc)= 6ab + 15ac + Bac + 6bc
[grouping like terms]
= 6ab + 21ac + 6bc

Question. 82 Subtract

(i) 5a°b®c? from —7a%b%c?

(ii) 6x% — 4xy +5y? from 8y? + 6xy — 3x°
(iii) 2ab?*c® + 4ab?c - 5a°bc? from —10a%b%c + 4ab?c® + 2a°bc?
(iv) 3t* — 43 + 2t —6t + 6 from —4t* +8t3 — 42 —2t'+11

(v) 2ab + 5bc — 7ac from 5ab — 2bc — 2ac + 10abc
(Vi) 7p (3¢ + 7p) from 8p (2p — 7q)
(vii) —=3p® +3pg + 3px from3p(-p—a—1)
Solution.
(i) We have, 5a”b%? and ~7a%b%c?

The required difference is given by —7a’b%c? — 5a°b%c?
= (-7 -5)a’h%? = - 12a°b%c?



(i) We have, 6x% — 4ay + 5y° and 8y? + 6xy — 3x?
The require::i difference is given by (8y? + 6xy — 3x?) — (6x° — 4xy + 5y°)
= 8y° + 6xy— 3x? — 6x? + day - 5)°
= (8y? — 5y7) + (Bay + 4xy) — (3x% + 6x%)= 3y + 10ay — *
(iiiy We have, .
2ab%:? + 4a°b% — 5a2bc? and —10a°b%c + 4ab%e? + 2a%bc?
The required difference is given by
(-10a%b% + 4ab®c? + 2a°bc?) — (Pab’c? + 4a®b’c - 5a°bc?)
= —10a%b% + 4ab’? + 2a°bc? ~2ab%c? - 4a’b’c + 5a°bc?
= (-10a%b% — 4a’b%) + (4ab’c? - 2ab’c?) + (2a’bc? + 5a’bc?)
{grouping like terms]
_ =—14a%b% + 2ab%? + 7a’bc?
(iv) We have, 3t* —4t® + 2t2 — 6t + 6and -4t * + 8t° —4t% -2t + 11
The required difference is given by
(-4t* + 8t3 = 4t2 —2t + 1) — (3t* - 4t° + 2t — 6t + 6)
=—at* + 813 -4t -2t + 11-3t* + 4t°-2t2 + 6t -6
=(—4t% = 3t*) + (8t + 4t°%) + (~4t2 = 2t%) + (-2t + 61) + (11-6)
[grouping like terms]
=-7t* +12t3 -6t2 + 4t + 5
(v) We have, 2ab + 5bc — 7ac and 5ab —2bc —2ac + 10abc
The required difference is given by (5ab — 2bc — 2ac + 10abc) — (2ab + 5bc - 7ac)

= bab —2bc —2ac + 10abc —2ab - 5bc + 7ac
= (5ab 4 2ab) + (-2bc — 5bc) +(-2ac + 7ac) + 10abc
[groupting like terms]
= 3ab - 7bc + 5ac + 10abc
(vi) We have, 7p(3g + 7p)and Bp2p-7g)"
The required difference is given by 8p(2p-7q) -7p(3g + 7p)
=160 — 56pg — 21pq — 49p® = (16p° — 49p°) + (-56pg ~21pq)
[grouping like terms]
=-33p% - 77pq
(vii) We have, —3p° + 3pq + 3px and 3p(-p—a—r)
The required difference is given by
3p(- p-a-r)—(-3p% + 3pq + 3px)= - 3p° — 3ap - 3pr + 3p® — 3pq — 3px

= (—3p? + 3p?)— 3ap- 3pr—3pq - 3px = — 3ap — 3pr — 3pq - 3px
[grouping like terms]

Question. 83 Multiply the following:
(i) -7pg?r®, - 13p3q*r (i) 3x%y%z%, 17xyz

(iii) 15xy?, 17yz* (iv) —5a%bc, 11ab, 13abc?
(v) =3x%y, (5y — xv) (Vi) abc, (bc + ca)



(vii) 7pgr, (p —q + 1) (viti) x°y*z*, (xy — yz + 2)

(xi) (p +6), (7 ~7) (x) 6mn, Omn
(xi) a, a°, a° (xii) —7st, —1, —13st?
(xiii) b3, 3%, 7ab® (xiv) — 1—39 rs; % ris?
(xv) (@ — b2), (@® + b?) (xvi) (ab + ), (ab + )
) (3 4 \(2 3
(xvii) (pg - 21), (pg - 21) (xviti) [; x - 5}’} [gx " 55’}

() 3 p° +20% @ -3%) (09 (7 =5x+6), @x+7)

(xxi) (3x° + 4x —8), (2x° — 4x +3)
(xxii) 2x =2y = 3),{x + y +5)
Solution.
(i) We have, —-7pg?r® and - 13p°%q%r
o (~7pg°r?) x (-13p%g%n) = (-7) x (-13) p*q*r* = 91p'g*r’
(i) We have, 3x%y?Z2 and 17xyz
o 32272 x 17 iz = (3 x 17?2 x xyz=51x%° 7
(iiiy We have, 15%/ and 17yz°
1502 x 17yz% = (156 x 17)ay° x yz° = 265x/° 7
(iv). We have,-5a’be, 11ab and 13abc?
. -5abc x 11ab x 13abc? = (-5 x 11x 13) abc x ab x abc® = -715a*b°%c?
(v) Wa have, -3x?y and (5y — ay)
& =3x%y x (5y - x)= - 3x2y'x 5y + 3x%y x xy= —15x%y% + 3x%)2
(vi) We have, abc and (bc + ca)
.. abc x (bc + ca)= abc x bc + abc xca= ab’c? + a’bc?
(vii) We have, 7pgrand (p—q + )
L Tparx(p—q + N=7pqgrx p—-7pgr xq + 7pqr x r=7p°qr - 7pq%r + 7pqr?
(viii) We have, x°y*Z° and (xy — yz - zx)
X2 X (xy — yz + zx) = x°° 7 xay - X2 x yz+ x°yP 7% x 2x
=132 - x?pP 8 + 2P 8
(ix) We have, (p+ 6)and (g -7)
S p+6)x(@-7)=pl@-7)+6@Q-7)=pg-Tp+6q - 42
(x) We have, 6mn and Omn
» L BmAx0mn=(Bx0)mnxmn=0xm’n®=0
(xi) We have, a, a® and a°
_.‘axaﬁ xas =at+5+6=a12
(xii) We have, —7st, —1and —13st?
o =Tst x (—1) % (=13st?) = [-7 x (-1) x (<13)Jst x (st?)= - 91s%?



(xili) We have, b°, 3b? and 7ab®

o b x 3b% x7ab% = (1x 3x 7% x b? x ab® =21ab™
(xiv) We have, ?rs and ‘—::ras2

o 21905 31352 =[ﬂ X g]rs x Ps? = 725 4

9 4 A9 4 3

(xv) We have, (a® -b?)and (a2 + b?)

. (82 = b?) (@2 + b?)=a%(a? + b?) - b%(a® + b?)=a* + a®b? - b%a? - b*=a* - b*
(xvi) We have, (ab+c)and (ab +¢)

~(ab+c)lab+c)=ab(ab+c)+c(ab+c)

= a%b? + abc + cab + ¢?= a%b? + 2abc + c?

(xvi) We have, (pg —2r)and (pgq —2r)

+ (Pq = 2r)(pq - 2r)= pq(pq —2r)-2r (pq - 2r)

= p%q? - 2pgr - 2ipg + 4% = p’q? - 4pqr + 472

(xvii) We have, (%x —%y)i:‘fﬂd [%ﬂH gy)
() e ) 5l 3)
=%x%x2+%x§w—%x%yx ><§y2
- %xz + g:qrngy—#
O
SENCE WY

(xix) We have, (gpz + %qEJ and (2p° -3q2;
(3 2 2 _an2)= 3 a2y 242 am2
-.(Eﬁ—éq ]czpz 39%)= 2% @0 - 39+ 242 @6 - 3%)
=3¢ x2p? - Spa? + St - 29*

(xx) We have, (x? - 5x+ 6)and @x +7)
b (@ =5+ 6)Rx + 7)= 22Rx + 7) =8 Rx + 7) + 6@x 4 7)
=2x% + 7x% — 1022 - 35x + 12x + 42
=2x° - 3x% - 23x + 42



(xxi) We have, (3x° + 4x — 8)and (2x° — 4x + 3)
S (8% + 4x - B)(2x% —4x + 3)
= 3x%(2x% — 4x + 3) + 4x 2x° — 4x + 3)-8(2x% — 4x + 3)
=6x* —12x% + 9x? + 8x% - 1622 + 12x - 1622 + 32x - 24

= 6" =122 + 8x% + 9x® - 162° ~ 16x% +12x + 32x - 24
[grouping like terms]

=6x* - 4x® - 23x% + 44x - 24

(xii) We have, 2x—-2y—-3)and (x + y+ 5)
SRx=2y=-3)(x+ y+5)

=2x{x+y+5)-2y(x+y+5-3(x+ y+5)

=2x% + 22y + 10x —2yx —2y° — 10y — 3x — 3y - 15

=2x% + 2xy-2yx + 10x -~ 3x —2)? — 10y - 3y—15
[grouping like terms]

=2x% +7x -13y-2)2 - 15

Question. 84 Simplify

(1) 3x +2y)* +(@x —2y)’
(ii) B3x +2y)® — (3x — 2y)®

7 9 Y
s [Ta495)
(iii) [ga + . ) ab

2
(iv) (%x - g—y] + nyﬁ
(v) (L5p +1.29)° - (15p - 1.29)°
(vi) (25m + 15¢)? + (2.5m — 159)*"
(vii) (x* —4) +(x* +4) +16
(viii) (ab - ¢)* + 2abc
(ix) (@ - b) (@® + b® +ab) — (a + b) (a® + b* — ab)
(x) (6% - 49) (b +7) + 343
(xi) (450 + 15b)% + (4.5b + 15a)°
(xii) (pg —qr)® + 4pq’r
(xiii) (st +tg?)? — (2stq)?
Solution.
(i) We have,
(3x + 2y + (3x — 2y = (3x)? + 2y)° + 2 x 3x x 2y + (3x)° + (2y)? -2 x 3x x 2y

[using the identities, (@ + b)? = a® + b? + 2ab
and (@a-b)? = a® + b2 -2ab)



=0x? + 4y + 1227+ 9x° + 4y% - 122y
= (0x? + 9x?)+ (42 + 4y?)+ 122y - 122y
=18x% + 8y°
(ii) We have,
(@x + 2y - (3x - 2yF
=[(3x + 2y) + (3x - 2y)] [(3x + 2¥) - (3x - 2y)]
[using the identity, a* - b? = (a + b) (a - b)]
=(3x+2y+ 3x-2y)(3x + 2y — 3x + 2))= 6x x 4y = (6x 4) x xy=24zy
2
(ii) We have.[za-l- c:'b] —ab
9 7
2 2
=[Za) +[—g-b] +2xzaxgb—ab
9 7 9 7

= [using the identity, (a + b)’ = a® + b + 2ab]

(iv) We have,

2
et oo

4
3 ¥ [4 )2 3 4
=|= +1{—= —2xXZxX-y+2
[4::] 3’ Falal L
[using the identity, (a — b)? = a® + b? —2ab)
9 5,16 9 5, 16
=X+ —y -2ay+ 2xy= —x° + —
16 9 Y . SR AET 9 v
(v) We have,
(1.5p+ 129 -(1.5p-1.29F
=[{(1.5p+ 1.29)+ (1.5p-1.29)] [[1.5p + 1.2q9) - (1.5p - 1.29)]

[using the identity, a° — b = (a + b) (a - b)]
=[(1.6p+ 1.5p)+ (1.2 = 1.29)][(1.5p~1.5p) + (1.2q + 1.2q)]
=3px249=72pq9

(vi) We have,
@.5m+1.59) + 2.5m-1.5g)°
=(@2.5m)® + (1.5q)% + 2 x2.5mx 1.5g + (2.5m)* + (1.59)* — 2 x (2.5m) x (1.5q)
[using the identities, (a + b)® =a® + b? + 2aband (a— by’ = a° + b® —2ab)
=6.25m? +2.25q°% + 6.25m° +2.25q°
=(6.25+ B.25)m° + (2.25+ 2.25)°

=12.5m° + 4.5q°
(vii) We have,
(x® -4+ (x* + 4)+ 16
=x’-4+x*+4+16=2x"+16



(viii} (@b - c)? + 2abc
= (ab)? + c® - 2abc + 2abc [using the identity, (a - b)? = a® + b® —2ab)
=a’b? +¢?
(ix) (a - b){@® + b + ab) - (a + b) (a% + b? — ab) .
=a(@” + b + ab)-b (@° + b® + ab)—a (a° + b? —ab) - b (a® + b2 — ab)
=a’ +ab® + ab - ba® - b® —ab® —a° —ab? + a®b — ba® - b® + ab?
= (@’ -a%)+ (-b° - b*)+ (@b? - ab®)+ (@b - a®b + a’b - a°b)
=0-20%+0+0+0
=-2b°
(x) We have,
(b? = 49)(b + 7) + 343
=b?(b+7)-49(b+7)+ 343
=b% +7b% = 49b - 343 + 343
=b3 - 496"+ 7b?
(xi) We have, (45a + 15b)° + (45b + 15a)
=(45a)° + (15b)° +2 x 45a x 15b + (4.5b)° + (15a)f + 2 x 45b x 15a
[using the identity, (@ + b)® =a° + b® +2ab ]
=2025a° + 225b% + 135ab + 2025b% + 225a2 + 135ab
= 405a° + 45b° + 27ab
(xii) We have, (pq —qr)? + 4pq?r
=p’a® + 9% -2pq°r + 4pq*r
[using the identity, (@ — b)* = a® + b2 - 2ab)
. =pzq2 +q2r2 + 2pq‘2r
(xiii) We have, (s% + tq2)? - @stg}?
= (5% + tq®) + 2 x s% x1g? - 4s%%?
" lusing the identity, (a + b)? = a® + b2 + 2ab]
=5%2 +t%* + 25%%2 - 4s%4%?
=s%? +t%g* - 25%%?

Question. 85 Expand the following, using suitable identities.

(i) (xy + yz)? (i) {xzy - x%)?
2 2
Wit ()
2
) (2“3‘*] (Vi) (x+3)(x +7)

(vil) (2x +9) (2x ~7) (vl (% ; {,}(4_; =)
(ix) (E; - —;—)[%x + %) (x) (2x —5y) (2x —5y)
o (2+2)(Z-2) e e

(xiii) (@® + b%)2 - (xiv) (7x +5)°

(xv) (09p — 05¢)°

Solution.



(i) We have,
(xy + y2P = () + (y2f? +2x 2y x yz
[using the identity, (a+ b’ =a® + b? +2ab]
=%y + Y22 + 257
(i) We have, _
@2y - 27 = &Py + (P - 22y x 0
= x4 + x%y* - 2x%°
[using the identity, (a— b)? = a® + b® —2ab]

(ili) We have,
2 2 2
(iaq-éb) =(£a] +(§b) +2xiax§b
5 4 5 4 5 4
=12_652+f_2b2 +2ab  [using the identity, (a+ b)? = a2 + b? + 2ab]
5
(iv) ‘We have,
2 3 Y (2.¥.(3 )2 2 .3
fx== ={Zx| +|= —2XZXx X =
(4;: 2”) [3 ] [2" 3772
[using the identity, (@ — b)? =a® + b? - 2ab)

4 » 9
=—x"+-y -2
5 4y2 xy

(v) We have,
4 5 ¥ (4 )E [5 Jz 4 5
Zp+ 2 =|= +|= +2X—-—px=
[5,0 3q) 5.0 3(.',' SJEJ 36.'
16 25 2 8
= — -+ — + —
25p2 Qq 3pq
[using the identity, @+ b)? = a® + b? + 2ab)
{vi) We have,

(x+x+7)=2>+@B+7)x+3x7
[using the identity, (x + &) (x + b)=x® + (a + b) x + ab]

=x% + 10z + 21

(vii) We have,
@x+9)@2x-7)=02x + 9)[2x + (-7)]
=@xf +[9+ (-7)2x + 9x (-7
[using the identity, (x + &) (x + b)= x° + (a + b) x + ab]

=4x? + 4x - 63



(vii) We have,
2
(£+z][£+ﬂ]=[4j) +[1+3_1*)4_x+.zx§z
5 4){5 4 5 4 4)5 4 4
[using the identity, (x + &) (x + b) = x% + (a + b) x + ab)
_18,2, 4y 3
25 5 16
(ix) We have,

2
(-2) 2 2)- () + (2 2+ (242
3 303 3 3 3 3/)3 3 3

[using the identity, (x + a)(x + b) = x° + (a+ b)x + ab]

2 _ 2
=i:£._+2a 2ng—i&=4i—+ﬂ($—1)x——4$
9 3 3 9 9 9 9

(x} We have,
@x - 5y)@x - 5y)= @x ~ 5y)°
= (4x)? + (5y)% ~2 x 2x x 5y
, [using the identity, (a - b)? = a2 + b? —2ab]
= 1622 + 25/ — 20y

(xi) We have,
(53966
3 3){3 3 3 3
[using the identity, (a + b)(@—b) = a® - b?]
= ﬂaz — lbz
9 9
(xily We have,

@ + y?) (x® - yP)= (2 = (y2)?

[using the identity, (a + b)(a - b) = a® - b?]
=z -y
(xiiiy We have,
@ + b?)? = (a®) + (b%) + 2a% x b?
=a' + b* + 2a%b?
[using the identity, (a + b)? = a® + b? + 2ab)
(xiv) We have,
Fx+5°=(TxP +52+2x7x x5
= 49x°% + 25+ 70x
[using the identity, (a + b)* = a® + b + 2ab]
(xv) We have,
(09p - 05q)° = (09p)° + (05q) -2 x 09p x 0.5q
[using the identity, (a— b)? = & + b2 —2ab ]
= 081p? + 02592 - 09pq

Question. 86 Using suitable identities, evaluate the following:



(i) (52)° (i) (49)°

(iii) (103)? (iv) (98)°
(v) (1005)? (vi) (995)°
(vii) 47 x 53 ‘ (viii) 52 x53
(ix) 105 x 95 (x) 104 x97
(xi) 101 x 103 (xii) 98 x 103
(xiii) (9.9) (xiv) 9.8 x 102
(xv) 10.1x 10.2 (xvi) (35.4)% — (14.6)°
(xvii) (69.3)% - (30.7)2 (xviii) (9.7)% = (0.3)?
(xix) (132)% - (68)* - (xx) (339)% —(161)?
(xxi) (729)% — (271)°
Solution.
(iy We have,

(52)* = (50 + 2
=(50P + 2 +2x50x2 [using the identity, (a + b)* = &° + b? + 2ab]
=2500 + 4 + 200
=2704
(i) We have,
(498 =(50-1)?
= (50 + 1 =2 x 50 x 1 [using the identity, (a — b? = a2 + b2 —2ab]
=2500+ 1- 100,
= 2401
(i) We have,
(103)% = (100 + 3)°
= (100 + 3% +2 x100x 3
= 10000+ 9 + 600
=10609 [using the identity, (a+ b)? = &® + b? + 2ab]
(iv) We have,
(98)7 = (100 - 2)°
= (1007 + 2)* -2 x100x 2
=10000 + 4 — 400
= 9604 [using the identity, (a - b’ = a° + b® —2ab)
(v) We have,
(1005)2 = (1000 + 5)°
= (1000)% + 52 + 2 x 1000 X 5~
= 1000000 + 25 + 10000
=1010025 [using the identity, (a + b)? = a® + b? + 2ab)



{vi) We have,
(995)% = (1000 - 5)°
=(1000)° + (5° -2 x 1000 x 5
= 1000000 + 25 - 10000

= 990025 [using the identity, (a - b)? = & + b? —2ab)]
{vii) We have,
47 x 53 = (50 - 3) (50 + 3)
= (507 — (3% * [using the identity, (@ — b) (@ + b) = a? — b?]
=2500 - 9
= 2491
viii) We have,

52 x 53=(50+ 2) (50 + 3)
=(5Q° + @+ 3)50+2x3
| [using the identity, (x + a) (x + b) = x% + (a + b) x + ab]
=2500 + 250 + 6 = 2756

(ix) We have, -
105 x 95= (100 + 5) (100 — 5)
= (1007 — (5)° [using the identity, (@ + b) (@ - b) = a® — b?]
=10000 - 25
= 9975
(x) We have,

104 x 97 = (100 + 4) (100 - 3)
= (100 + (4 - 3)100 + 4 x (-3)
=10000 + J00-12
=10088 [using the identity, (x + &) (x + b)=x? + (a + b)x + ab]
(xi) We have,
101x 103 = (100 +1) (100 + 3)
=(100)? + (1 + 3)100 + 3 x1
=10000+ 400+ 3
=10403 [using the identity, (x + &) (x + b) = x% + (a + b) x + ab]
(xii) We have,
98 x 103= (100 - 2) (100 + 3)
= (100 + (-2 + 3)100+ (-2) x 3
=10000 + 100 - 6
=10094 [using the identity, (x + &) (x + b)=x% + (a+ b) x + ab]
{xiii) We have,
(9.9 = (10 - 0.1
=107 + (012 -2 x 10 x 01
=100+ 001-2=9801
[using the identity, (a - b)? = a® + b® —2ab]



(xiv) We have,
98x102= (10 - 02)(10 + 02)
=10% - (02)
=100 - 0.04
=100 - 0.04
= 9996 [using the identity, (a+ b)(@ - b) = &° - b?]
(xv) We have,
101x 102=(10+ 0.1 (10 + 02)
= (10 + (01 + 02)10+ (0.1 (0.2)
=100+ 03x 10+ 002

=10302 [using the identity, (x + a)(x + b) = % + (a + b)x + ab]
(xvi) We have,
(3547 - (14.6)° = (354 + 146) (354 - 146)
= 50 x 208
=1040 [using the identity, (a + b){a - b) = a* — b?]
(xvii) We have, ‘
(69.3)% - (307) = (69.3 + 307) (69.3 — 307)
- =100 x 386
= 3860 [using the identity, (a+ b)(a — b) = a% -~ b?]

(xviii) We have,
(97)? - (0.3 = (97 + 0.3) (97 - 0.3)
=10x 94
=94 [using the identity, a® - b? = (a+ b)(a-b)]

(xix) We have,
(132)? - (68)2 = (132 + 68) (132 — 68)

=200 x 64
= 12800 [using the identity, a> — b? = (a+ b)(a—-b)]
(xx) We have,
(339)% - (161)° = (339 + 161) (339 — 161)
=500x 178
= 89000 [using the identity, a - b? = (a+ b)(a=-b)]
(xxi} We have,
(7292 - 71§ = (729 + 271) (729 - 271)
=1000 x 458
= 458000 [using the identity, a* - b? = (a+ b)(a-b)]

Question. 87 Write the greatest common factor in each of the following terms.
(i) -184%, 1080 - (i) 3x%y, 18xy%, - 6xy
(iii) 2xy, — y2, 2x%y (iv) (®m?n, Im*n?, (Bmn®
(v) 21pqr, —Tpq?r?, 49p%qr
(Vi) gy, pryz, myz
(vii) 3x3y2z, —6xy32%, 12x2y23
(viii) 63p%a’r’s, —9pq?ris?, 15p%qris?, — 60patrs®
(ix) 13x%y, 169xy
(x) 11x2, 12y2

Solution.



(i) We have,
-18a° =-18xaxa
108a=18x10xa
.. The greatest common factor i.e. GCF is 18 a.

(ii) We have,
Bx?y=3xxxx XYy
1802 =3x6XxxXYyXYy
—Bay=-1x3x2xxxYy
. GCF = 3y '
(iii) We have, 2xy=2xxxy
-y =-yxy
2x%y=2xx XX XYy
GCF:Y
{iv). We have,
PmPn=1IxIxmxmxn
I’ =lxmxmxnxn
Pmr® =IxIxm%nxn
». GCF = Imn
(v) We have,

21pqr=7Tx3x pxq xr
—TPPqrP =T X pX PXQ Xq XTI XT
490%Gr =7 X7 X pX pXq X1
.. GCF=7pgr
{vi} We have,
Qrey =g XrxXx Xy

PIYZ=DXTIXYXZ
IYZ=rXxXyXZ

~ GCF =1y
(vii) We have,
' 3PP z=3xx XX XXXYXYXZ
619722 = -~ 3X2XTXFXYXYXTXZ
12x%y2° =3x4xx My X yxzxzx2
. GCF = 3xyz
(wiii) We have,
630%a%r’s =3 X 3XT X PX PXaXAXTXIXS
-9pq°rPs® = —3x3X PXGXGXIXIXSXS
15p%qris? =3x 5EX PX PXG XTI XIXSXS
-60p%ars? = —2x2x3X5EX PXPXAXAXIXS XS

- GCF = 3prs
{ix) We have,
13¢°y=13xxxx Xy
1692y =13 x13xx % ¥y
. GCF =13xy

(X) We have, 11x? 12y
The GCF of11,12is 1.
Also, there is no common factor between x? and y°.

Hence, the GCF of 1122 and 12y2 is 1.

Question. 88 Factorise the following expressions.



(i) 6ab + 12bc
(ii) —xy —ay
(i) ax? — bx? + ex
(iv) (2m®n = Im*n® — [Pmn?
- (v) 3pgr — 6p%q?r? — 1512
(Vi) x*y% + x%y% —xy* +xy
(vii) 4xy® - 10x%y + 16x2y? + 2xy
(viii) 2a° — 3a%b + 5ab? — ab
(ix) 63p°q2r’s — 9pqiris® + 15p%qrs? — 60p2gPrs?
(x) 24x%yz® - 6xy32% +15x2y%z — 5xyz
(xi)a® +a* +a+1
(xii) x + my + mx +ly
(xiii) a®x — x* +a°x? —ax?
(xiv) 2x% =2y + 4xy — x
(xv) y? +8zx —2xy — 4yz
(xvi) ax’y — bxyz — ax®z + bxy?
(xvii) a®b +a’c +ab + ac + b%c + c%b
(xviii) 2ax® + daxy + 3bx® + 2ay® + 6bxy + 3by*
Solution.
(i) We have, -
6ab + 12bc=6ab+ 6x2 x bc=6b (a + 2¢)
(i) We have,

—xy—ay=-yx + a)
(i) We have,

ax® - bx? + cx = x(ax® — bx + ¢)
(iv) We have,
Pmén - Im?n® - Pmn? = Imn (Im - mn - In)
(v) We have, 3pqr — 6p°g%r* - 15r°
=3pqr - 3x2p°q%* - 3x 5 = 3 (pg - 2p%q*r - &)
(vi) We have, x3)% + x2)° — x* + ay
=2y (y+af -y +1)
(vi) We have, 457 — 10x%y + 16x°y® + 2xy
o =2x2x° -2x5xx’y+2x8xx%)? + 2xy

=2xy 2y —5x + Bay + 1)
(viii) We have, 2a® — 3a°b + 5ab? - ab

=a(2a® - 3ab + 5b° - b)
(ix) We have, 63p°q%r®s — 9pq2r?s® + 15p°qres® — 60pq 2rs?
: =3 x21p%q®r*s - 3x 3pq°r?s? + 3 x 5pfqrés? — 3 x 20p%qrs?

= 3pgrs (21pgr — 3grs + 5prs — 20pgs)
(x) We have, 24x2yz° — 6xy° 2% + 15x%)27 — 5xyz

= xyz (24xz° — 6y°z + 15xy — 5)



R — g

(x) We have, 24x%yz° — Sxyazz + 15:Ey2z
= xyz (24x2° - 6y22+15xy 5)
(xi) We have, a® + a® + a + 1
=g @+N+1@+N=(a+N@*+1
(xi) We have, Ix + my + mx + ly
—1x+mx+my+ty I+ m+ y(m+ D=+ m)(x+ y)

(i) We have, a’x — x* + a’x? — ax® N

3 _ale

=x(@® - x®+a°x —ax®)=x (a® + a®x — x

= x[a®(a + x) - x°(x + a))

= x[(x + &) (@ - x%)]=x@%> - x?)(a+ x)
{xiv) We have, 2x? -2y + dxy—x

=2x% —x -2y + day=x (2x = 1) -2y (1 - 2x)

=x@x-1)+2y2x-1)= {2x—1{x+2y)
(xv) We have, y? + Bzx —2xy — 4yz

=y = 2xy + 8zx - dyz= Yy — 2x) - 42 (y - 2)
' =(y-2x)(y-42)
{xvi) We have, ax?y — bxyz - ax2z + bay?

= x (axy — byz — axz + by?)

= x (axy - aaz - byz + by?)

=xlax(y-2)+ by (-z + y)]

= x([(ax + by) (y - 2)]

(xviiy We have, ab + a’c + ab + ac + b%c +¢°b
=(a’b + ab + b%) + (@%c + ac + c°b)

=b(a® + a+ bc)+c (@ + a+ be)
=(a®+a+bc)(b+c)

(xviii) We have, 2ax® + daxy + 3bx® + 2ay” + 6bxy + by’
= (2ax? + 2ay® + 4axy) + (3bx* + 3by® + 6bay)
=2a(x® + y* + 2x) + 3b (x? + ¥ + 2xy)
=@a+ 3b)(x + v

Question. 89Factorise the following, using the identity,@” + 2ab + * = (a + b)’”
(i) x> +6x +9 (i) x® +12x +36
(iii) x* +14x + 49 (iv) x2 +2x+1
(v) 4x% + 4x +1 (Vi) a®x? +2ax +1
(vii) a®x? + 2abx + b* (viii) a®x? + 2abxy + b2y?
(ix) 4x* +12x +9 (x) 16x2 + 40x +25
(xi) 9x% + 24x + 16 (xii) 9x% +30x + 25
(xiii) 2x° +24x% +72x (xiv) a®x? +2abx® + b®x
(xv) 4x* +12x® +9x% (xvi) §+2x+4
(xvii) 9x% +2xy + y?z

Solution.



(i) We have,
X+ 6e+9=2"+2.3.2+ 3 .

=(x + 3 o [-a® + 2ab + b% = (a + b)?]
=(x+ 3)(x + 3

(i) We have, x% + 12x + 36
=x?+2:6.x+ 6°
=(x + 6)° [va® + 2ab + b? = (a + b
={x+ 6)(x + 6)

(iil) We have, x® + 14x + 49
=x2 427 x+72=(x+ 7P =(x+7)x+7)

(iv) We have, x? +2x +1

' L= k2t P P =@+ N(x+1)

(v) We have, 4x% + 4x +1 1
=RxF +22x 1+ P=@x+ 1P =02x + )2x + 1)

(vi) We have, a2x2 + 2ax + 1 :

=(ax)f’ +2-ax-1+ (1P = (ax + 1}?=(ax+ ax + 1)

(vii) We have, a%x? + 2abx + b2
=(ax)? +2.ax b + b? = (ax + b)? = (ax + b)(ax + b)
(viii)y We have, a%x? + 2abxy + b%y?
= (ax) +2-ax-by + (by = (ax + byf = (ax + by) (ax + by)
(i) We have, 4z® + 12z + 9
=Qx +222.3+F=02x+3°=2x + 3x + 3
(x) We have, 16x2 + 40x + 25
= (4x)? + 2. 4x- 5+ 5% = (4x + 5) = (4x + 5) (dx + 5)
(xi) We have, 9x° + 24x + 16
=32 +2-3x-4+ 42 =(Bx + 4% =(3x + 4)(3x + 4)
(xil) We have, 9x2 + 30x + 25
> - =(3x)f +2.3x-5+ 5% = (3x + 57 = (3x + 5)(3x + 5)
(xiiiy We have, 2x® + 24x? + 72x
=2x (x% +12x + 36)=2x (x> + 2-6-x + 67)
=2x (x + 62 =2x (x + 6)(x + 6)
(xiv) We have, a’x® + 2abx® + bx
= x(a’x? + 2abx + b%)=x[(ax)? + 2-ax-b + b?]
= x(ax + b)® = x (ax + b) (ax + b)
(xv) We have, 4x* + 12x° + 0x?
= x% (4x° + 12x + 9)= x%[(2x)? + 2-2x-3 + 3?]
=x2@x + 3% =x%@x + )2x + 3)

2
(xvi) We have, xT +2x + 4

2 2
=(£) +2-f~2+22=(5+2]={f+215+2] '
2) .. 2 2 2 2

(xvil) We have, 9x° + 2xy + %

it ez e Lo (] (o g (s g) o)

. _ 5
Question. 90 Factorise the following, using the identity,rfz —Zab+ 8 = (a —b)



(i) x2 —8x +16 (i) %% —10x + 25

(i) y® — 14y + 49 (iv) p? -2p+1
(v) 4a° — 4ab + b (vi) p*y® —2py +1
(vii) a®y? —20by + 6% (viii) 9x® —12x + 4
2 oo
(ix) 4y2 =12y +9 -~ - (x)~%—2x+4
' 2
(xi) a®y?® - 2aby® + b%y (xii) 9y? — !oxy+i:—
Solution.
(i) We have,
2’ -8x+16=x°-2-x-4+ 4°
=(x - 47 [-a? -2ab + b? = (a— b))
=(x-4)(x -4
(ii) We have,

%2 -10x+25=x%-2.2.5+ 5°
=(x-5F=(x-5(x~5
(iily We have,
' Y —14y+ 49=y2 —2.y.7 + 77
=(y-7=(y-7)(y-7)
(iv) We have,
PP -2p+1=p*-2.p-1+ ¥
T=(p-1 =(p- -1
(v) We have, '
43® — 4ab + b® = (2a)* —2-2a-b + b?
< (a-bf=@a-b)a-b)
(vi) We have,
PPy* —2py+1=(pyf =2-py-1+ 1°
=(py-1=(y-N(py-1
{vii) We have, .
a’y? —2aby + b® = (ayf’ -2-ay-b + b?
= (ay - bf* = (ay - b) (ay - b)
(viii) We have,
9x% —12x + 4=(3x)§ -2-3x-2 + 22
=(Bx-2P=(3x-2)(3x -2)
(ix) We have, : .
4y —12y+ 9=y -2-2y-3+ &
=Ry-3F=Qy-3)Ry-3)
(x) We have,

2 2
“_-2x+4=(i) —2.X.2402
4 A2 2

(-
(xi) We have,

a’y® - 2aby® + b’y = y@°y® - 2aby + b%)= y(ay)® - 2-ay-b + b°]
=y(ay- b’ =ylay-b)(ay-b)
(xii) We have,

. 2 2
o — ay+ = (3yf -2.3y- 24+ (%x)

| - [ay - %x]2= (3? - %xJ (3?’ _%x)



Question. 91 Factorise the following

(i) x* +15x + 26 (i) x2 +9x +20
(iii) y? + 18y + 65 (iv) p? +14p +13
(v) y? +4y -21 (vi) y? -2y -15
(vii) 18 + 11x + x* (viii) x% —10x +21
(ix) x% —=17x + 60 (x) x%+4x—77
(xi) y® +7y +12 (xii) p? —13p -30
(xiii) p? — 16p — 80
Solution.

(i) We have, x? + 15x + 26
=x% + 220+ 132 + 2 X 18=x(x + 2) + 13(x + 2)=(x + 2) (x + 13)
(iiy We have, x2 + 9x + 20
=x® +5x+4x+5x4=x(x+ 5 +4(x+ 5)=(x+ 5)(x + 4)
(iiiy We have, y° + 18y + 65
=y? +13y+ 5y+ 5x13= Yy + 13)+5(y + 13)=(y + 13)(y + 5)
(iv) We have, p° + 14p + 13
=p? +13p+ p+13x1=p(p+13)+1(0+ 13)=(p+ 13)(p+ 1)
(v} We have, ° + 4y - 21
' =+ F-3y-21=y +Ty-3y-21=yy+7)-3(y+ )={y+ 7)(y-3)
(vi) We have, y* -2y -15
‘ =P +(3-5)y-15 % y* + 3y~ 6y -15=y(y+ 3)-5(y + I=(y+ 3(y-5
(vii) We have, 18 + 11z + x2
=x?+1Mx +18=x2+(9+2x+18=x% + 9x + 2x + 18
=x(x+N+2(x+9=(x+ G (x + 2)
(viii) We have, x2 — 10x + 21
=x? - (T+3x+21 =22 -Tx-3x+21=x(x-7)-3(x-7)
=(x-T)(x~-23
(ix) We have, x? -~ 17x + 60
=x% - (12+ 5 + 60 = x2 — 12x - 5x + 60= x(x — 12) - 5(x - 12)
=(x = 12)(x - 5)
(x) We have, x% + 4x - 77
XA M=Tx =77 =2+ 1Mx -Tx-77=x(x+10)-7 (x + 11)
=(x+1)(x-7)
(xi) We have, y* + 7y + 12
P +@+3y+12=y + 4y+ 3y+ 12=y(y+ )+ 3(y+ 4)=(y + 4) (y + 3)
(xii) We have, p? - 13p— 30
=p? - (15-2)p-30 = p* - 15p+ 2p— 30= p(p - 15)+ 2(p - 15)
=(p-15)(p+2) '
(xiii) We have, p> - 16p — 80
= p? - (20-4)p-80 = p* ~20p+ 4p—80= p(p-20)+ 4 (p-20)
=(p-20)(p+ 4)

Question. 92 Factorise the following using the identity ,a”> — #*=(a+b)(a-b).



(i) x* -9
(iif) 4x? — 49y
(v) 28 ay? —175 ax®

(vii) 25ax* — 25a

.\ 2pt 2
-3 :
() oo —3297

N 4
() y* =3

2 2

(x?n) = 1
3 3

Xy_

(V) 9 16

_1

A
: —a‘b
(xwvii) 36a 29
(xix) x* -1
(xxi) p® —16p
(xxiif) x* — y*
(xxv) 16x% — 625y*

(exvit) (x + ) = (x = )

(xxix) 8a* — 2a

(xxxi) 9x% — 3y + 2)°

Solution.
(i) We have,

2 -9=x? -3 =(x-3)(x + 3)

(i) We have,

(iii) We have,

bict

(i)
(iv)
(vi)
(viii)
()
(xii)
(xiv)

(xvi)

(xviii)

(xx)
(xxi)
(xxiv)
~ (xxvi)
(xxviii)

(oxx)

4x* —25y°
3g%b® - 27a*b
9x% -1
X ¥

9 25
49x* - 36y°

2
X _625

25

9 16
13313y - 11y°x

a* —(@-b)*
y* ~625
16x* - 81
y¢ -81
(@a—b)? —(b-c)
x—yt e xt -y
X2 _y
100

[-a® —b? = @—b)(@+ b)]

4x? - 25y = 2x) — (5y)F = (2x - 5y) @x + 5)

dx? — 40y = @xf - (7yF = @x ~TY) @x +7Y)

(iv) We Hava.

3a%b® - 27a'b = 3a°b (b - 9a°)= 3a°b [b? - (3a)°]
=3a’b (b + 3a)(b - 3a)



(v) We have,
28ay? — 175ax2 = 7a (4y? - 25x°)
=7a[@Ryf - (5x)*]=7a 2y - 5x) 2y + 5z)
(vi) We have,
9% -1=(3x)? - P=(3x-1)(3x + 1)
(vii) We have, '
25ax® —25a=25a (x* - 1*)=25a (x - 1) (x + 1)

(viii) We have,
IR ROROREER
9 25 \3 5 3 5/\3 5
(ix) We have,

2 e (g vl )5

(x) We have,
49x% - 36y° = (7x)* — (6y)® = (7x — 6y)(7x + 6Y)

(xi) We have,
Y -L= y[yz - %)= yly’ —(%ﬂ= y[y+ %](r— :—5)
{xii) We have,

(xiii) We have,

(xiv) We have,
(xv) We have,

(xvi) We have,
1331%y = 1Y% = 1Py - 1% = 1y (11222 ~ ?)
=Tay [(11x) - y°]= 112y (11x + y) (11x - y)

(xvii) We have,
2 2 :
A g2p2 _16p2.2_ (ﬁ) _ (ib_C] - [ae + ﬁ) (92 - ﬁ]
36 49 6 7 6 7 J\6 7

'=b2[ﬁ+ie](2_£]
6 7 6 7



(xviiiy We have,

a* - (a-b)' = (@) - [@@- b)) =[a° + (a - bF][a® — (a - bf]
=[a® + a° + b? - 2ab][a® - (a° + b® - 2ab)]
=[2a® + b? - 2ab] [-b? + 2ab]
=(2a” + b? - 2ab) (2ab - b?)

(xix) We have,
2t 1= (2P = 1= (2 + (=% - 1)
=@ + e+ 1)(x-1)
(xx¢) We have,
y* - 625=(y*) - (257
= (y? +25)(y* - 25)
=2 +25) (Y -5
= (Y2 +25)(y + 5)(y - 5)

(i) We have,
p* —16p= p(p* - 16)= p[(P°)? - 4°]
=p(o° + 4 (0" - 4)
= p(p® + 4) (p* -2%)
=p(p® + 4 (p+2)(p-2)
(xxii) We have,

16x* - 81= (4x?)? - &° = (4x? + 9) (4x® - 9)
= (4x% + 9)[2x)? - 3%]
=(4x% + 9)(2x + 3)(2x - 3)

(o¢iii} We have,
xt -yt =P - (P
=(x® + )= —y3)
=%+ ¥)(x + y)x - y)
(xxiv) We have,
y'—81=(F) - (9}2 v+ 907 -9
=(y* + 9y’ - (3]
f+mw+mw 3)

{poev) We have,
16x* - 625y = - 25/ = (4x? + 25°) (4x° —25f

(4x2 +25y2m[{2x) - 65y°]
= (4x” + 25°) (2x + 5y) (2x - 5Y)
(Joczwi) We have,
@-bf -(b-cf=(a-b+b-c)la-b-b+c)la-c)l@a-2b+c)
(xxvii) We have, _
tx+yr‘-(x—y>‘*=[(x+y)212—[ - yPF
=[(=+ ¥° + @ - yPll& + ¥° - (x - ¥



=x2+ P +2xy+ a2’ + Y -2x)(x+ y+x—-y)x+ y-x+Y)

= 2x° +2y7)Rx)2y)=2(x* + y*)Rx)2Y) = 8x(x® + y?)
(xxviii) We have,
-yt P (PP - (PR (P - P)= (% + )P - )+ (- )
=@ - )P+ P+ D=+ Y- NEE+ ¥+ )
(xxix) We have, ‘
8a® —2a=2a (42’ - 1)
=2a[Ra) - (1P)=2aRa+ 1)(2a—-1)

xz —_y.izx2 —(I_]zz(x+ l](r—-l)
100 10 10 10
(i) We have,

9x? — By + 2P =T3x) - (3y+ 2P =(3x+ 3y + 2)(3x -3y - 2)

pocx) We have,

Question. 93 The following expressions are the areas of rectangles. Find the possible
lengths and breadths of these rectangles.

(i) x> =6x +8 (i) x? —3x+2
(i) x* = 7x +10 (iv) x? +19x — 20
(v) X% +9x +20

Solution.
(i) Given, area of arectangle = x* — 6x + 8
" Now, we have to find the possible length and breadth of the rectangle.
So, we factorise the given expression.
ie. x? - 6x+ 8=x2—(4+%)x+ 8=x°-4x-2x+8
=x(x—4)-2(x - 4)=(x - 4)(x - 2)

Since, area of a rectangle = Length x Breadth. Hence, the possible length and
breadth are (x — 4)and (x - 2). Crw

(i) We have,
Area of rectangle = x® — 3x + 2
=x? - P+lx+2=2%-2x-x+2
=x(x -2)-1x -2)=(x - 2)(x = 1)
~. The possible length and breadth are (x - 2) and {x - 1).
{iii) We have,
Area of rectangle = x® — 7x + 10
=x?—(5+2x+10=x2 - 5x —2x + 10
=x(x -5 -2(x = 5)=(x-5)(x-2)
. The possible length and breadth are (x — 5)and (x - 2).
{iv) We have,
Area of rectangle = x% + 19x — 20
=x2 + (20-Nx-20=x2 + 20x — x — 20
= x(x + 20) = 1(x + 20)= (x + 20)(x ~ 1)
. The possible length and breadth are (x + 20)and (x - 1).

(v) We have, area of rectangle
=x%+09x +20
=x%+(5+ 4 +20=x% + 5x + 4x + 20
=x(x+ 8+ 4x+ 5)=(x+5)(x+4)
= The possible length and breadth are (x + 5)and (x + 4).

Question. 94 Carry out the following divisions:



(i) 513 yz + 17xyz (i) 76x3yz? +19x%y?

(iii) 17ab’c® + (—abc?) (iv) —121p%¢°r® + (-11°223)
Solution.
(i) We have,
K]
51x3yzz+1?xyz= 51x’y*z
17
- _=1?x3xxxxxxxyxyxz=3x2y
17xxxyxz
(i) We have,
3
7622 +1957)2 = V2
1922y
_Ax19xxxxXaXyXZX2ZXZ_ 4aZ’
Oxxxxxyxy y
(iii) We have,
17ab% +(-abc?)= 17ab%c® _17 xaxbxbXxc xc xc _ —17be
-abc? —axbxcxc :
(iv) We have,

. - 33
12169 +(11ay22) = 20 G f}f}; s

_—Mx1Ixpxpxpxqxqxqgxrxrxr_11p°%%°
~1IXXXYXYXZXZXZ w22

Question. 95 Perform the following divisions:
(i) Bpar - 6p°q%r*) + 3pq
(i) (ax® - bx? + &x) + (—dx)
(i) (y? + x%y? -yt +xy) + xy
(iv) (~gmy + pryz — nyz) + (-xyz)

Solution.
(i) We have,
(3pqr - 607q2r%) + 3pq = SPI —80°9° _ 3par _ 6p°q*r?
3pq 3pq 3pg
=r_2x3xpxp-xq Xq XIXr
Ixpxqg

=r-2pgr?



(i) We have,

3 _ po2
(8x® - bx? + cx) + (—dx)= X_—bx" +Cx

—dx
=ax_3+5:c_2+c_x=axxxxxx+bexx cxx
-dx dx -dx -dxx dxx -dxXx
=—Ex2+£x—g
d d d
(i) We have,
@y + 2%y~ + ) vy
=x3y3+x2y"’-zy‘+.xy=x3y3+x2y9_£+y_
xy xy xy y xy
_XXXIXEXYXYXY EXEXYXYXY XXYXYXyXy xXy
ZXY XY XY xXy
=22t -y + 1
(iv) We have,
(~qrxy + pryz — rayz) +(—xyz)
_-Qmyh pryZ- iz _-Qry | PIYZ _ rmyz _Gr_pr .
-2z 9z oz oz Z %

Question. 96 Factorise the expressions and divide them as directed.

(i) (x* —22x +117) + (x - 13)
(i) (x3 + x* =132x) + x(x - 11)
(i) (x> — 12x% +16x) +(x = 2)(x — 4)
(iv) (9x% — 4)+(3x + 2k
(v) (3% - 48) +(x - 4)
(vi) (x* —16)+x* +2x* +4x +8
(vii) 3x* ~1875) +(3x% ~ 75)

Solution.

(i) We have,
(x2 - 22x + 117) +(x - 13)

_x -2+ 117 _x® -13x - 9x + 117 _ x(x - 13) - 9(x - 13)
x=-13 x-13

x-13
m(:u:—'IS]'(::::—9)_=:‘:_$
x-13

(i) We have,
(o + 22 = 132x) v x(x - 1)

_x®+x?-132y _ x(x® +x-132)_ x% +12x-11x-132

x(x—-11) x(x - 11) x-11
=x{x+-12}—11(::+ 12)= (2 + 12)(x — 11)
x-11 x-11

=x+ 12



{iil) We have,
@x = 12x2 + 16x) +(x - 2)(x - 4)
_2x® —12x% + 16x _ 2x(x* - 6x + 8)
(x —2)(x — 4) (x - 2)(x — 4)
_2x(x* - 4x-2x +8)

(x —2)(x — 4)
_ 2x[x(x —4)-2(x —4}]=2x(x -4)(x —2)=
(x - 2)(x — 4) (x=2)(x - 4)

(iv) We have,

2 _ oy
(92 — 4)+(3x + 2)= géi+ 24: (Sxa)i +(22}

_(Bx+2)Bx-2) [~a® - b% =(a+ b)(a - b)]
3x+2
=3x -2
(v) We have, .
(3x% — 48)+(x — 4)= 3x® - 48 _ 3(x’ - 16)
x—4 x-4
36 -4
x—4
_3x+4(x-4 [-a® - b% =(a + b)a - b)]
x—-4
=3(I"|‘ 4}
(vi) We have,
{x‘.‘ - 13}--::3 +2x2 +4x + 8
4
_xte18 @R
22 +2x° + 4x+ 8 xZ(x +2)+ 4z +2)
R [..-a2 _.,bz ={a+ b}[a _bE
_EEr -4 2-2° @e2-2)_
@ +4)x+2) x+2  x+2
(vii) We have,

(3x* — 1875)+(3x2 — 75)= 3x* - 1875 _ x* - 625 _ (x°)° - (@5
3x?-75 x%-25 x® -25

2 2
_@®+25(%-25)_ o oo
(x? -25)

Question. 97 The area of a square is given by 4 %+ 12xy + 94, Find the side of the square.
Solution.
We have,

Area of square = 4x2 + 122y + 9y
So, we factorise the given expression.
4x% + 122y + 9y° = 2x)? + 2x2x X 3y + (3y)° [-a% +2ab + b? = (a+ b))
={2x + 3y)

Since, area of a square having side length a is a. Hence, side of the given square is
2x + 3y.

Question. 98 The area of a square is 97 + 24xy + 16%”. Find the side of the square.
Solution.



We have,
Area of a square = 9x2 + 24xy + 16y° = (3x)? + 2 x 3x X 4y + (4y)?
_ [~a® + 2ab + b? = (a + b]
= (3x + 4y)°

~ The side of the square = 3x + 4y [-area of square = (side)? ]

Question. 99 The area of a rectangle is = + 7x + 12. If its breadth is (x + 3), then find its
length.
Solution.
Let the length of the rectangle be 1.
Given, area of a rectangle = x% + 7x + 12
and breadth = x + 3
We know that,
Area of rectangle = Length x Breadth
= 2 +T7x+12=Ix(x+3)
- 'J,=x2+?x+12=x2+ 4x+3x+12 _x(x+ 4+ 3x+4)_(x+4)(x+3) _
x+3 x+ 3 x+ 3 x+3

x+ 4

Hence, the length of rectangle = x + 4

Question. 100 The curved surface area of a cylinder is 27(y” — Tv + 12) and its radius is (y -
3). Find the height of the cylinder (CSA of cylinder = Fornula does not parse)
Solution.

Let the height of cylinder be h.

Given, the curved surface area of a cylinder = 2n(y? - 7y + 12)

and radius of cylinder = y—3
We know that,
Curved surface area of cylinder =2nrh
2ah=2n(y? -7y +12) _
= 2mh=2n(y? - 4y - 3y + 12)=2nr[yy — 4) - 3(y — 4] =2n(y — 3)(y — 4)
=, 2wh=2nry-4) - [.-r=(y - 3), given]
On comparing the both sides, we geth=y - 4
Hence, the height of the cylinder is y - 4.

Question. 101 The area of a circle is given by the expression 7z + G + 97. Find the radius
of the circle.
Solution.

We have,

Area of a circle = nx? + 6 nx + 9 = rt(xz + 6x + 9)

= w? = m(x® + 3x + 3x + 9) [-area of a circle = mr?, where ris the radius]
= = nfx(x + 3)+ 3(x + 3)]= n(x + 3)(x + 3) = n{x + 37
= wr? = n(x + 37

On comparing both sides, > = {(x + 3 = r=x+3

Hence, the radius of circle is x + 3.

Question.102 The sum of first n natural numbers is given by the expression T * 7 Factorise
this expression.
Solution.



We have, the sum of first n natural numbers
2

2

N

+

+ M

2

n* + n)= %n(n +1) [taking nas common]

P —

Factorisation of given expression =

Question.103 The sum of (x + 5) observations is ' — 625. Find the mean of the
observations.

Solution.

We have, the sum of (x + 5) observations = x* — 625
11 + 12 + ... xn

We know that, the mean of the; nobservations xy, x,, ... X, is given by p

. The mean of (x + 5) observations
_Sum of (x+ 5) observations _ x* - 625 _ () - @5)°

%+ 5 x+5 x+5
_ (&% +25)(x* - 25) [-a? - b? = (a + b)(a - b)]
x+5
- @ +29)[(x)° - (5]
x+5

_(@?+25)(x + 5)(x -5 _ (2 + 25)(x - §)
(x+5)

Question.104 The height of a triangle is =* + " and its base is 14xy. Find the area of the
triangle.
Solution.

Given, the height of a triangle and its base are x* + y* and 14xy, respectively.

We know that, the area of a triangle =§- x Base x Height = -21_:( 14zy x (x* + y*)

=Tay(x" + y*)

Question.105 The cost of a chocolate is Rs (x + 4) and Rohit bought (x + 4) chocolates. Find
the total amount paid by him in terms of x. If x = 10, find the amount paid by him.
Solution.

Given, cost of a chocolate =% (x + 4)

Rohit bought (x + 4) chocolates.

- The cost of (x + 4)chocolates

= Cost of one chocolate x Number of chocolates = (x + 4)(x + 4)= (x + 4)°

=x° + 8x + 16 [:(a+ b)f’ =a® + 2ab + b?]

.~ The total amount paid by Rohit = (x? + 8x + 16)
Now, if x = 10. Then, the amount paid by Rohit=10? + 8 x 10+ 16=100+ 80 + 16= 7196

Question.106 The base of a parallelogram is (2x + 3) units and the corresponding height is
(2x - 3) units. Find the area of the parallelogram in terms of x. What will be the area of a
parallelogram of x = 30 units?
Solution.

We have, the base and the.correspending height of a parallelogram are (2x + 3) units and

(2x — 3)units, respectively.

-+ Areaofa parallelogram = Base x Height

‘ =@x+ 3x@x-3)=0xP - (3° [-(a+ b)a-b)=a’—b?
= (4x? - 9)sq units
Now, if x = 10. Then, the area of the parallelogram = 4 x (1 0)° — 9= 400 — 9 = 391sq units



Question.107 The radius of a circle is 7ab — 7be — 14ac . Find the circumference of the
circle,[ﬁ = 2)
Solution.
We have, radius of the circle = 7ab — 7bc — 14ac = r [say]
We know that,
-+ The circumference of the circle =2 nr

=2 x%x(?ab—?bc — 14ac)

=$x7{ab—bc—2ac)

= 44[ab - c(b + 2a)]

Question.108 If p + q = 12 and pq = 22, then find 7" + 4" .
Solution.

Ej'n.rén, p+qg=12and pg =22

Since, Co
(P+qP =p° +§°+2pg [usingtheidentity, (a+ b = a° + b® + 2ab]
(2P =p’+ g% +2x22
= P +q2=(127 - 44
= p® +q% =144 — 44 =100

Question.109 If a + b = 25 and «* + i* then find ab.

Solution.
Given, a + b =25and a® + b? =225
We know that,
@+ b =a° + b* +2ab [an algebraic identity]
= (@5F =225+ 2ab
= 2ab = (25 - 225
= 2ab = 625-225
= 2ab = 400
= ab = %
= ab =200

Question.110 If x — y = 13 and xy = 28, then find = + v

Solution.
Given, x — y=13and xy =28
Since, C (x-yP =22+ P -2ay
_ [using the identity, (a— b)* = a° + b? —2ab)]
(18P = x% + y? -2 x 28
= %2+ =(13° + 56
= x° + ¥ =169 + 56
= x? + =225

Question.111 If m — n =16 and m?2 + n? = 400, then find mn.
Solution.



Given, m—n=16and m? + n® = 400,
Since, (m-nf=m* +n?-2mn
[using the identity, (a— b)® = a° + b® ~2ab]
(16)? = 400 - 2mn

= 2mn = 400 - (16)°
= 2mn = 400-256
= 2mn=144

144
= mn= —
= mn=72

Question.112 If «? + #* =74 and ab = 35, then finda+b ?

Solution.
Given, &% + b2 =74and ab = 35
Since, : (@+b)? =a® +b® +2ab
[using the identity, (a + b)® = a° + b® + 2ab)
(@a+ b2 =74+2x35
(a+ b =74+2x35
= (@a+ bP =144
= a+b=4+144 [taking square root]
= a+b=12 [rejecting —ve sign]

Question.113 Verify the following:
(1) (ab + be)(ab — bc) + (bc + ca)(be — ca) + (ca + ab)(ca — ab) =0
(i) (@ + b +c)@® +b° +c® —ab— bc - ca) =a’+ b> + ¢ - 3abc
(ifi) (p = @)(p* + pg +¢*)=p’ -¢°
(iv) (m +n)(m?* —mn +n?)=m> +n?
(v) (@ + b)(a + b)(a + b) =a® + 3a%b + 3ab® + b3
(Vi) (@ — b)(a - b)a— b) =a® — 3a°b + 3ab® - b*
(vii) (@® - b?)(a® + b) + (b2 = P)(b? + ) + (2 —a*)(c? +a%) =0
(viii) 5x +8)° — 160x = (5x — 8)?
(iX)-(7p - 13q)* +364pq = (7p + 139)

“(3p 7Y (3p 7V
o (Fg) -(F-5) -2

Solution.



(i) Takmg LHS = (ab + bec)(ab - be) + (be + ca)(be —ca) + (ca + ab)(ca — ab)
=[(ab)? - (bc)?] + [(be)? - (ca)] + [(ca)® - (ab)?]
[using the identity, (a + b)(a — b) = a2 - b?]
= aabz E 2 + b%Z 0232 + CZa2 - 32b2 = 0
=RHS [cancelling the like terms having opposite signs}]
_— Hence verified.
(i) Taking LHS = (@ + b + c)(a® + b® + ¢ —ab - bc —ca)
=a@® + b? +c? —ab - bc —ca) + b(a® + b? + 2 - ab - bc - ca)
+c(@® +b? +c? -ab - bc ~ca)
[distributive law]
=a° + ab® + ac® - a’b - abc - a’c + ba® + b® + bo?
-b%a - b% - bea + ca® + cb? + ¢® —cab —c?b —c?a
=a® + b° + ¢® - Babc =RHS’ ' Hence verified.
(ii) Taking LHS = (p~q)(p* + pq +q?) '
= p(p® + pq + %) -q(p* + pg +q?)
=p® + p’q + pg® —qo® - pq? —q%= p® —q3 =RHS Hence verified.
(iv) Taking LHS = (m + n)(m? — mn + n?)
' =m(m? — mn + n*)+ n(m? - mn + n?)
=m® —mPn+ mn® + nm? - mn® + N*=m® + n* =RHS Hence verified.
(v) Taking LHS = (a + b)(a + b)(a + b)
=(a + b)@+ by
=(a+ b)(@® + b?+2ab) [using the identity, (a + b)* = & + 2ab + b?]
— a(@® + 2ab + b?)+ b(@® + 2ab + b?)
— &% + 2a%b + ab? + ba® + 2ab? + b®

=a° + 3a°b + 3ab? + b° [adding like terms]

=RHS Hence verified.
(vi) Taking LHS = (a — b)(a — b)(a - b)

=(a- b)a - by’

=(a - b)(@® - 2ab + b?) [using the identity, (a - b)? =a® —2ab + b?]

= ala® - 2ab + b%) - b(a® —2ab + b?)
=a® -2a%b + ab® —ba® + 2ab® - b*

=a° - 3a’b + Zab® - b* [adding like terms)

=RHS Hence verified.

(vii) Taking LHS = (a2 - b?)(@? + b%) + (b? —c?)(b? +c?) + (€ - &°)(c® + &)
=@ -b*+b*—c* +c* -a*) [using the identity, (a — b)(a + b) = &® — b*]
Hence verified.

= 0=RHS



(viii) Taking LHS = (5x + 8)° — 160x _
= (5x) + (8% +2 x 5¢ x 8- 160x [using the identity, (a + b’ =a° + 2ab + b?]
=(5x) + (8)° + 80x — 160x
=(5x) + (8 — 80x
=(5x)f + (8 -2 x 5x4 8
= (5x - 8F [-a° + b® —2ab = (a - bY’]

—RHS
(ix) Taking LHS = (7p - 13q)* + 364pg

Hence verified.

-

=(7pP + (139 -2 x7px13q + 364pq

=({7pf + (13q)* - 182pq + 364pq

=(7pP + (13g)° + 182pq

=(7pR + (13g) +2 x7px13q = (7p+ 13g)° =RHS Hence verified.

2 2
. 3p 7 3p 7
Taking LHS=| =+ — | - | ——-—
®) Taking [? Sp) (? Gp]

_+L]+[3_P_LT
60 7 6p

:[%-}
7

(7 (73)
|I\7 " &) \7 6o
[using the identity, &> — b® = (a+ b)(a— b}

7,.%_7 §9+Z__F§£+L)=§Exli=z=m-|s
6p 7 6pJ\7 6p 7 6p 7 6p

Hence verified.

Question.114 Find the value of a, if
(i) 8a = 35% — 272
(ii) 9a = 76% ~ 67°
(ii) pga = (3p +q)* - 3p — q)?
(iv) pg’a = (4pq +3q) - (4pq - 3q9)*

Solution.
(i) We have,

=
=
=
=
(i) We have,
=
=D

=

=
{ii) We have,

=

=
=

8a=35° - 27°
8a=(35+ 27)(35-27) [using the identity, a° — b = (a + b)(a - b)]
8a=62x8
62 x8
8
a=6z
9a= (76 - (67
Qa=(76+ 67)(76 - 67)  [using the identity, a® - b? = (a+ b)(a - b)]
9a=143x9
a=143x9
9
a=143
pga=(3p+q) - (3p-q)
pga=[(3p+q)+ (3p-ag)llBp+q)-(3p-q)]
[using the identity, a% - b2 = (a + b){a - b)]

pqa=[(3p+q + 3p-q)][3p+g -3p+q]

a=

pga=6px2q
o 60%29 _ (6x2)pg
Pq Pq

a=12



(iv) We have,
pq’a=(4pg + 3q)° - (4pq - 3q)

= =[(4pq + 3q)+ (4pq - 3q)][(4pg + 39) - (4pg - 3q)]
[using the identity, a® — b? = (a+ b)(a—b)]

=(4pq + 39 + 4pq - 3q)(4pg + 3q - 4pq + 3q)

= 8pg x 6g
= pqZa = 48pg?

2
= a= 48’03
Pq

=5 a=48

Question.115 What should be added to 4c (-a+b + ¢) to obtain 3a(a+b+c)-2b(a—-b+
c)?

Solution.

Let x be added to the given expression
4c(-a+ b+c)toobtainBalg@+ b+c¢)-2ba-b +c)

ie. x+4c(-a+b+c)=3a@@+b+c)-2bla-b+¢)
= x=3ala+b+c)-2bla-b+c)-4c(-a+ b+c)

=3a? + 3ab + 3ac - 2ba + 2b® —2bc + 4ca - 4cb - 4c?
=

x =3a% + ab + 7ac + 2b? - 6bc - 4c? [adding the like terms]

Question.116 Subtract b(?? + b — 7) + 5 from 35” — 8 and find the value of expression
obtained forb = - 3.

Solution.
We have,

Required difference = (3b% - 8) - [b(b? + b =7) + 5]
=30 -8-b*+b-7)-5
=302 -8-b%—b?+7b-5=—b%+2b% +7b-13
Now, if b =—3
The value of above expression = —(-3)° + 2(-3f% + 7(~3) - 13
=~ (=27)+2x9-21-13
=27 +18-21-13
=45-34=11

Question.117 If x - + = 1, then find the value of *° + 7% .
Solution.

Given,x—l=7.

X
' 2
Since, [x - l) =x°+ lz —o.x.t [using the identity, (a — b)* = a® + b? —2ab]
X x X
1
72 =%+ -2
=
= x2+l2=49+2
x -
2 1
= x4+ — =51
xE

2 1 3
Question.118 Factorise ¥ + 7z T 2-3w -2
Solution.



We have, :c2+i2+2—3x—

[using the identity, a2 + b + 2ab = (a + b)?]

= (x + 1) (x + 1. SJ [taking (x + l) as common]
X x X

Question.119 Factorise 7' + ¢* + p*¢”.
Solution.
We have, p* +q* + p’q®
=p* +q* +2p%? - 2p%% + pg° [adding and subtracting 2 p%G?]
=p* +q* +2p%% - pig®
=[(e*) + @°F +2p%g%]- p’q*
[using the identity, a® + b? + 2ab = (a+ b))
= (" +q°F - (pq)’
=(p? + g% + pg)(p® + q? - pqg) [using the identity, a®> - b2 = (a + b)(a - b)]

Question.120 Find the value of

) 6.25 x 6.25 - 1.75x 1.75 (i) 198 x 198 — 102 x 102
- &5 - 96

Solution.

() We have, 825X 625-175x 175 _ (6.25) — (175
' 45 45

— {625+ 1:722625 —175) [using the identity, 8% — b® = (a + b)(a - b))

_8x45 _

8
45

(i) We have,
198x198 - 102 x 102 _ (198 -(102)° _ (198 + 102) (198 - 102)

% % %
_ 300 96 _

96

300 [using the identity, a® - b? = (a - b)(a+ b)]

Question.121 The product of two expressions is =” + =*+ x . If one of them is x” + x + 1, find
the other.

Solution.



We have, product of two expressions x® + x* + xandoneisx? + x + 1.
Let the other expression be A. Then,
A?+x+N=x+ 2% +x

5 3 4 2
- A=x2+x +x=x{x2+x +1)
“+x+1 x“+x+1
4 2_ 7. 4 2, 4.2
- A:x(:n: +2x" —x" + 1) _xx” +2x°+1-x%)

¥+ x+1 2 +x+1

[adding and subtracting xé in numerator term)
_xf(x* + 26" + )= 2®]_ x[(x® + 1? - 2%

X +x+1 X2+ x4 1

_x(® +1+ 2)(x* +1-x)
%%+ x+1

[using the identity, a® - b® = (z + b)(a — b)]

C=x(x? 41— x)
Hence, the other expression is x(x? — x + 1)

Question.122 Find the length of the side of the given square, if area of the square is 625sq
units and then find the value of x.

(4x + 5)

+— (4 + 5) —
Solution.
We have, a square having length of a side (4x + 5)units and area is 625 sq units.
-+ Area of a square = (Side)?
(4x + 5 = 625
= (4x + 5 =(25° [taking square root both sides and neglecting (-ve) sign]
= 4x+5=26

= dx=25-5
= 4x =20
= x=5

Hence, side= 4x + 5=4x5+ 5=25units

Question.123 Take suitable number of cards given in the adjoining diagram [G(x x x)
representing =%, R (x x 1) representing x and Y (1 x 1) representing 1] to factorise the
following expressions, by arranging to cards in the form of rectangles: (i) 2 + 6x + 4 (ii) «*
+ 4x + 4. Factorise 2:” + 6x + 4 by using the figure.

— Y - | | =1

! G ¢ |[rR|R|R|R
l v

G R |y |y [v]Y
f

X a G

| B|B |88 ]

— X = =11

Calculate the area of figure.
Solution. The given information is incomplete for solution of this question.

Question.124 The figure shows the dimensions of a wall having a window and a door of a



room. Write an algebraic expression for the area of the wall to be painted.

— 5% + 2 -

-« M —
Door X
Bx
3 Window
- Y — ’
Solution.

We have a wall of dimension 5x x (5x + 2) having a window and a door of dimension
(2x x x)and (3x x x), respectively.

Then, area of the window =2x x « = 2x? sq units
Area of the door = 3x x x = 3x? sq units
and area of wall = (5x + 2) x 5x = (25x2 + 10x) sq units
Now, area of the required part of the wall to be painted
' = Area of the wall — (Area of the window + Area of the door)
=25x% + 10x — 2x°% + 3x°)
=25¢% + 10x - 5x% = 20x? + 10x
=2x2x5xxxx+2x5xx
=2 x5x x@x + 1)=10x(2x + 1) sq units

Question.125 Match the expressions of column | with that of column II

Column | Columnll
()  Qlx+13yy @ 441X -169y°
(M @lx—13yF (b) 441 + 169y + S46xy

(i) @x=13y)Q1x+13y) (0 441X + 169y* —546xy
(d)  441x? - 169y + 546xy

Solution.
(iy We have, o
@1x + 13yf* = 21x)? + 13y + 2 x 21x x 13y
[using the identity, (a+ b)? = a® + b? + 2ab]
= 441x2 + 169y° + 546xy
(i) @1x = 13y)? = 21x)? + (13y)? -2 x 21x x 13y
[using the identity, (a—b)? = a® + b? —2ab]
= 441x° + 169y° — 546xy
(i) @1x — 13y)(21x + 13y)
= 1x) - (13y) = 4412° - 169y°
[using the identity, (a - b)(a + b) = a° — b?]
Hence, (i) — (a), (i) = (c), (i) = (a)



