MATHEMATICS IN EVERYDAY LIFE-8

Chapter 6 : Algebraic Expressions and Identities

ANSWER KEYS

EXERCISE 6.1
1. (i) 5ab’c — 4ab + 1
Term Coefficient
5ab’c 5
— 4ab -4

Constant term =1
(i) 3 +a> - 5b* or a* — 50* + 3

Term Coefficient
a? 1
— 512 -5

Constant term =3
(iii) 6x*Yy* — 5x%2% + 7

Term Coefficient
6x%y* 6
— 5x%z2 -5

Constant term =7
(lv) —ab + 2a°* +5

Term Coefficient
—ab -1
2a2b? 2

Constant term =5
2. Monomial: (iv) 3a
Binomial: (i) 2x + y, (v) 7ab — 5a (vi) x> -5
Trinomial: (ii) > + a — 5, (iii) 5x — 2y + 3xy
3. (i) 6a, 13V - 2a, 24, - V% bc
Like terms: 6a, — 2a and 13b? — b?
(i) 4x* —5x, 6, 7x, — 2x%, — 3
Like terms: — 5x, 7x; 4x?, — 2x> and 6, — 3
(iii) 2a°?, 6a°b, 2ab?, — 3a*b*, 7ab? — 9a’b
Like terms: 2a%b?, — 3a%b? 6a?b, — 9a%b, 2ab?, 7ab?
4. (i) x% 2x% — 6x2
X2+ 20 + (- 6x%) = x% + 2x% — 6x2
= — 3x?
(i) xy —yz, yz + 2xy
(v —yz) + (yz + 2xy) = xy —yz + yz + 2xy
=(xy + 2xy) + (- yz + y2)
=3xy + 0 = 3xy

(iif) 3x*y* — 4xy + 5, 2x*y* + 3xy - 7
(Bx*y* — 4xy + 5) + 2x%2 + 3xy — 7)
= (3x%y? + 2x%%) + (- 4xy + 3xy) + (5-7)
(Collecting like terms together)
=5x%y* — xy - 2
(iv) 7xy + 4xz — 2yz, 2xy — 3xz + 6yz
(7xy + 4xz — 2yz) + (2xy — 3xz + 6yz)
= (7xy + 2xy) + (4xz — 3xz)
+ (- 29z + 6yz)
=9xy + xz + 4yz
(i) 6x* from — 2x?
- 2x% - 6x% = — 8x*
(i) 4a + bab — 7 from 3a — 2ab - 6
3a —2ab - 6 — (4a + 5ab - 7)
= (3a — 4a) + (— 2ab — bab) + (- 6 + 7)
=—q-7ab+1
(iii) 6x%y? — 7x*y + 4xy? + 11 from 5x%y? — 3x%y
+5xy2 + 7
Sx*y* — 3x*y + Sxy? + 7 — 6x%2 + 7x*y — 4xy? — 11
= (5x%y? — 6x%y?) + (- 3x%y + 7xy)
+ (Gxy?— 4xy*?) + 7 - 11
=—x%? + 4x?y+ xy? - 4
(iv) 7a°b — 4a’h* + 9 from 3a°b + 2a°0* + 7
3a%b + 2a°0* + 7 — (7a°b — 4a*b* + 9)
=3ab + 20°0* + 7 - 7a°b + 4a’0* - 9
= (3a%b — 7a%) + (2a?V* + 4a?0*) +7 -9
=— 40’ + 6a°b* - 2
2xy + 3yz — 6xz, 4xy — 2yz + 7xz and — xy - 2yz + 4xz
(2xy + 3yz — 6x2) + (4xy — 2yz + 7xz2)
+ (- xy — 2yz + 4xz)
= (2xy + 4xy — xy) + Byz — 2yz — 2yz)
+ (= 6xz + 7xz + 4xz)
=5xy — yz + 5xz

lx2 +lx+2—(x2 —§x+7j
3 2 2

= lx2+lx+2—x2+§x—7
3 2 2

(l—ljx2+(l+§jx—5
3 2 2

_—2x2+3x—5
3
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10.

11.

12.

13.

Addition of 2x* — 5x%2 + 2xy and 6xy + 4x* — 7.
2x* — 5x%2 + 2xy + bxy + 4x* - 7
= (2x2 + 4x%) — 5x*y* + (2xy + 6xy) — 7
= 6x* — 5x%y? + 8xy — 7

Now,
¥+ 7Yy -y
6x* —5xy* +8xy -7
- + - +
-5x* +12x%* - 9xy +7
Hence, required result = — 5x% + 12x%y* — 9xy + 7

Required result = 2a* + 7ab + 2¢* — (54 — 2ab + ¢?)
=2a* + 7ab + 2¢* — 5a* + 2ab — ¢*
= (2a* — 5a%) + (7ab + 2ab) + (2c* - &)
=—3a%+ 9ab + *

Hence, required result = — 34 + 9ab + ¢?

Sum of 2x — y + 7 and 2y - 10
=2x-y+7)+ 2y - 10)

=2x+y -3
Now, 2x +y -3
4y -2y - 11
- + 4
-2x +3y +8 (On subtracting)
Hence, required result = — 2x + 3y + 8

Sum of 7 + 3x and 6 — 2x + x?
=7+3x+6—-2x+x?
=x*+x+13

And sum of 2x?> — 3x and 2x? + 3x — 9
=22 -3x+2x>+3x - 9
=4x>+0-9
=4x> -9

Now, x2 +x +13

+ 4o? -9
- +

-3x2+x +22

(On subtracting)

Hence, required result = — 3x* + x + 22
Required expression =3a - 7b — 10 — (- 2a - 7b + 9)
3a+7b - 10
-2a -7b +9
+ o+ -
5a + 14b — 19

(On subtracting)

Hence, required expression = 54 + 14b — 19
When m = -2
(1) 3m-7=3x(-2)-7

——6-7=-13
(i) 2m? +5m —3 =2 x (= 2 + 5(- 2) - 3
-8-10-3=-5

14.

15.

1.

2.

(i) 3m®*+2m*-3m +5=3(-2*+2(-2)>-3(-2)+5
=3x(-8 +2x4+6+5
=-24+8+11=-5

3x2-x-n=6

Substituting x = 1 in the given expression, we get

= 3x(1)2-(1)-n=6

= 3-1-n=6

= 2-n=6

= n=—6+2
Hence, n=-4

The required expression = 5x2 + 4y* + 10xy — (2x* + 6y*
+ 9xy)

5x* + 4y* + 10xy

2x* + 6y* + 9xy

+ 3% - 2y* +xy

Hence, the required expression = 3x* - 2y* + xy

EXERCISE 6.2

(1) (2, 4x) =2 x 4x = 8x
(i) (- 3x, 2x) = — 3x x 2x = — 6x2
(iii) (= 7p, 3p*q) = (=7 x 3)p’g = - 21 pq
(iv) (Bm? —2m’) = [3 x (- 2)]m®
=— 6m’
(v) (6x3 0) = (6 x 0)x*=0
(vi) (15xy, 2xy) = (15 x 2)x*y? = 30x%>
(i) Length = x?, Breadth = x°
Area of a rectangle = length x breadth
= xZ X x3
= x2+3 = x5
(ii) Length = 24°b, Breadth = 3ab
Area of a rectangle = length x breadth
= (2a%b) x (3ab)
= 6a°b?
(iif) Length = 6m*n’*p, Breadth = 2mnp?
Area of a rectangle = length x breadth
= 6m*n’*p x 2mnp*
= 12m*n’p?
(iv) Length = 3ab, Breadth = 5bc
Area of a rectangle = length x breadth
= (3ab) x (5bc)
= 15ab’c
(v) Length = 3a, Breadth = 2ab
Area of a rectangle = length x breadth
=3ax 2ab
= 6a’b




2
(vi) Length = 5xy?, Breadth = Eny

Area of a rectangle = length x breadth

3y (2 2
= (5xy )X(EX yj
_ % Py
3. (i) Product of xy, yz and zx = xy x yz x zx
- xzyzzz
(i) Product of a?b, — 24%* and ab = — 24*%1 - p1*>1
= — 2a%*
(iii) 4mn?, - 2m*n?, — 3mn®= [4 x (= 2) x (- 3)|m*n’
= 24m*n’

(v) 2a%b3, 3ab* — 2a%b = 2a°b® x 3ab® x (- 2a*b)
=[2 x 3 x (- 2)]a’h® = — 12a°b°
(v) 2xy% 3x%z, xyz
(2 x 3 x 1)x*yPz? = 6x*y°2?
4. : Volume of box = length x breadth x height
(i) Volume of box = 7x x 5x x 2x?
=(7 x 5 x 2)x* = 70x*
(ii) Volume of box = 4x x 3xy x 3x
= (4 x 3 x 3)x'y = 36x'y
(iif) Volume of box = 6p x 3q x 2r
= 36pqr
(fv) Volume of box = 4a* x 5b* x 2ab
= (4 x 5 x 2)a’h® = 40a°0°
5. (i) (- 7ab) x (2a%bc) x (4abc*) = (- 7 x 2 x 4)a*b>c®

= — 56a*b’c®
(ii) zeyj . @xfj x3xy

1.2 45
—x—=x3 |x
(2 3 j Y

= 1xxfy = x'y
(iii) @ﬁyzj y (—%xyj < (2xy°)
BYER -

(iv) (2a*b*)x (‘77@] x (3b) = {2 x (%7) x 3}(13194
= - 21a%*
6. (x%) x (- 2xyz) x (xy°) = - 2x"y’z
To verify: ifx =2, y=1,2z=3
L.H.S. = (x%) x (- 2xyz) x (xy°)
(@) % 1] x [-2x2x1x3] x [2x 1]
=4 x(-12)x2=-96
RH.S. = - 2x%°z
=-2x @2 x(1)yx3
=-2x16x3=-96
Hence, L.H.S. = R H.S.

7.

®

10.

(3x%?) x (- 5xyz) x (- x%)
=[3 % (- 5) x (- Dxyz

= 15x%y'z

To verify: if x =2, y=1,z=1
L.H.S. = 3x%?) x (- 5xyz) x (— x%)
=B x22x1) x(-5x2x1x1)

« (22 x 1)

=Bx4x1)x(=5x2)x(-=4x1)

=12 x (- 10) x (- 4)

=480

R.H.S. = 15x°y*z

=15 x (2)° x (1)* x 1

=15x32x1
=480

-~ L.H.S. =RH.S.
(pgr) x (pg’r) x (P’r) = (p x p x p*) x (g x @) x (r x v x 1)

- P4 q47‘3

To verify: p=-1,9g=2,r=-2

L.H.S. = (pqr) x (pq’r) x (pr)

=[EDx2x =21 x[=1) < @)
x (=21 x [ 1)* x (= 2)]

=4 x16 x (-2)=-128

R.H.S. = p'g*'r

=D x @) x (- 2)

——1x16x8=-128
L.HS. =RHS.

Gp%fj x (—%v“qj(;?f)

e

I P
= 31017

if p =2, g =- 1. Therefore,

L oy
= 3(2) (-1)

1
= ——=x256x (-1
3>< x (1)

256

3

Xy

2

Xy Xy

%y

Xy

2

XYy
x*y
x'y

24,2

Xy

x3y nyZ
x4y x3y2
xSy x4y2

31,2 21,3
Xy Xy

x°y
x°y

44,2

Xy
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1.

EXERCISE 6.3

(1) 3a>(2a + 3b) = 6a° + 9a%
(i) 2a%(3a — b) = 6a* — 2a%b

(iii) 7a(2a + 5b) = 144> + 35ab
(v) — 5x(4x — 3b) = — 20x* + 15bx

[SSER )

(©) %x(ny +xy) = =Xy + %xzy

(vi) ab(a® - b%) = a*b — ab*
(vii) 2.5x(10x> + 100y) = 25x° + 250xy

i) 2y -xy?) = 35

> 2 253
-Zx
3]/

. 2 3 2 2 2 4 2 2 2 2
— — = =X +=-XYy ——Xxz
() Sx(+y? =) = Sxt e st -

2.

() 2.1x(2.1x — 3y) = 4.41x> - 6.3xy
(1) 6x(x — 3) + x(2 — 5x) + 3x?
= 6x? — 18x + 2x — 5x* + 3x?
= (6x2 — bx* + 3x?) + (- 18x + 2x)
=4x? — 6x
(1) x(2x - xy) - 2y@By - 2x%y) + ¥*(1 + y°)
= 2x2 _ ny _ 6y2 + 4x2y2 + xZ + nyZ
= (20 + X%) + (%2 + 4x%y?)
+ (- 6y’ + )
= 3x% + 5x%? — 6y — x%y
= 3x% — x%y — 6> + S5x*y”

(iii) a(V* - 2a) — 3b(b — 2a°b) + a*(3 - 2b?)

= g%b* — 2a® — 3b% + 6a?b? + 3a® — 2a%b?
= (a?* + 6a%* — 2a%b%) — 2a® — 3b* + 3a?
= 5a%b? — 2a® — 30 + 3a?

=—2a% + 3a% — 3b* + 5a%?

(v) dxy(y — x) = 3y*(x* — x) = 5x*(y - ¥°)

= 4xy* — 4x%y — 3y** + 3xy?
- 5x*y + 5x%?

= (4xy? + 3x%y) + (- 4x’y — 5x%)

+ (- By + 5x%)
= 7x%*— 9x*y + 2x%2
= 7x%y* — 9x%y + 2x*%”

(v) ab —c) + c(a - b) + b(c — a)

=ab—bc+ca—cb+bc-ab
= (ab — ab) + (- ac + ac) + (- bc + bc)
=0+0+0=0

(vi) a*(2b — a®) — 2b(a® — a?) + 3a*(a® — b)

= 2a%b — a® — 2a%b + 2a%b + 3a® — 3a%b

= (2a%b - 2a%) + (- a® + 3a°) + (2a%b — 3a*b)
=0+ 24°-a%

=2a° - g%

Product of 3x*? and (2x — 3y)
= 3x%* x (2x — 3y)
= 6x4y2 _ 9x3y3
To verify: if x =-1, y =2
L.H.S. = 3x%2(2x — 3y)
=3C-1P@2 x (-1) -3 x2]
=-12x[-2-6]
=—-12 x (- 8) =96
R.H.S. = 6x*? — 9x%)°
=6 x (=12 -9 x (- 1) x (2
=6x1x4+9x1x8
=24+72=96
L.H.S. =R.H.S.

(% X 3jx4y3 - (% x 15jx3y4

2xy® — 10x3y*
To verify: if x =2, y =-1

§x3y3(3x -15y)

L.H.S.

§x3y3(3x ~15y)

% < 2P (-1’ [Bx2-15x (- 1)]

—§><8><1><(6+15)

—§><8><1><21 =_-112
R.H.S.

2xy® — 10x3y*
=2x (2! x (-1 - 10(2)° x (- 1)
=-2x16x1-10x8x1
=-32-80=-112
L.HS. =R.H.S.
(1) 5a(2a — 3c + b) — 2a(a — 3b + 5¢)
= 10a* — 15ac + 5ab — 2a*® + 6ab — 10ac
= (10a* — 2a*) + (5ab + 6ab) + (- 15ac — 10ac)
= 8a* + 11ab — 25ac
(i) 3(x + y)x — y) + 322y + 2) - PBx(x —y — 2) +
By(x —y + z) + 3z(x + y - 2)]
= 3x% - 3y? + 6yz + 3z — 3x* + 3xy + 3xz
- 3xy + 3y* — 3yz — 3xz — 3yz + 327
= (3x? — 3x%) + (- 3y* + 3y?) + (32> + 32?)
+ (6yz — 3y* — 3yz) + (3xy — 3xy) + (3xz — 3xz)
=0+0+6z22+0+0+0=0622
(@) a(@a —b) +b(c—a)+cl-a)
=q*>—ab+ bc - ab + bc — ac
=q* — 2ab + 2bc — ac
(i) 2x(y — 2x + z) + 3y(2z + x + x?)
= 2xy — 4x> + 2xz + 6yz + 3yx + 3x%y
=—4x> + 5xy + 3x*y + 6yz + 2xz




EXERCISE 6.4

1. (5a + 3b)(3a — 5b) = 5a(3a — 5b) + 3b(3a — 5b)
= 15a* — 25ab + 9ab — 15b*
= 15a* — 15b* — 16ab
= 15a* — 16ab — 15b°

2. (2a - b)(4a — b) = 2a(4a — b) — b(4a - D)

= 8a*> — 2ab — 4ab + b?
= 8a% — 6ab + b?

3. (3a® + 2b*)(2a* — 5b?) = 3a*(2a® — 5b%) + 2b*(2a* — 5b?)
= 6a* — 15a%b* + 4a?* — 10b*
= 6a* — 11a%b* — 10b*

4, 2(x* = 2)(x*+7) =243 (x> + 7) — 4(x*2 + 7)

=2x* + 14x? — 4x> — 28
=2x* — 10x> - 28
5. (2 — 5x)(7x* + 3) = 2(7x% + 3) — 5x(7x% + 3)
=14x> + 6 — 35x% — 15x
=—35x3 + 14x> — 15x + 6
6. (*—-a)(x—-a)=x}(x—-a)-a*(x—-a)
=xd—ax®-ax+a’
=xd—ax®-ax+a’
7. (2x* + 7x)(4x — 3) = 2x*(4x — 3) + 7x(4x — 3)
= 8x% — 6x% + 28x% — 21x
= 8x% + 22x2 - 21x

8. (Bp*+ 2q°)(2p* - 3q°) = 3p*(2p* - 3q°) + 24°(2p* - 3¢°)
= 6p4 _ 9p2q2 + 4p2q2 _ 6q4
= 6p4 _ 5p2q2 _ 6q4

O
7N\
=
+
B[
N
7\
=
+
R
N
]

>.<I\)
7\
><I\)
+
=
N
N
+
R =
VR
><I\)
+
R -
N

]
=
+
—_
+
—_
+

1
= X +—4+2

10. (¥ = y7)(x + 2y) = x*(x + 2y) — y*(x + 2y)
= x>+ 2x% — xy* - 27
11. () 2x + 7y)(x = 3y) — (9x + 4)(3x - 2)
= 2x(x — 3y) + 7y(x — 3y) — 9x(3x - 2)
-43x -2)
=2x* — b6xy + 7xy — 21y* — 27x* + 18x
-12x + 8
= (2x2 = 27x%) + (- 6xy + 7xy)
+ (- 21y*) + 18x — 12x + 8
=—25x2 + xy — 21y* + 6x + 8
(if) (57 = ) + 3y) + (202 + )(* = 3y?)
= 5x%(x* + 3y%) — yA(x* + 3y?)
+ 2x0%(x? = 3y?) + yA(x* - 3y?)

12.

13.

14.

15.

16.

17.

18.

= 5x* + 15x%2 — x%y* — 3y* + 2x* — 6x%y”
+x2]/2—3]/4
=7x* + 9x%? - 6y
=7x* — 6y*+ 9x%?
FP*=3)x+3)+9
=x(x+3)-3(x+3)+9
=x3+3x*-3x-9+9
=x3+ 3x% - 3x
(a + b)(c—d)+ (a—-Db)c+d)+ 2ac + bd)
=a(c—d)+b(c—d)+a(c+d)—b(c+d)
+ 2ac + 2bd
=ac —ad +bc —bd + ac + ad — bc — bd
+ 2ac + 2bd
= (ac + ac + 2ac) + (- ad + ad) + (bc — be)
+ (- bd — bd + 2bd)
=4ac+0+ 0+ 0 = 4ac
(@a+b-c)a-b+c)
=ala-b+c)+bla-b+c)-cla-b+c)
=a*—ab+ac+ab—- b+ bc—ac + bc — ¢
=a*-b* -+ 2bc
(a — b)(@® + ab + b?)
=a(a® + ab + b*) — b(a* + ab + b?)
=a® +a’h + ab* - a’b — ab* - b®

I
Bx>—x+5)x*-x-1)
(Bx>—x +D5)
x (x> —x -=1)
- 3x* - x* +5x° (Multiplying by x?)

- 3x* +x* - 5x (Multiplying by — x)
-3x* —x -5 (Multiplying by - 1)

3xt —4x® +3x2 —4x -5

x> -8 +5
x (x> =3x +2)

xt - 8x® + 5x?
- 3x% + 24x®> — 15x
2x2 —16x +10

xt = 11x® + 31x%2 - 31x + 10

(x> =bx +7)
x (2x -5)
2x% — 10x* + 14x
- 5x2 +25x -35

2x% — 15x* +39x - 35
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19. 2x2-9x  +6
x (Bx +4)

6x3 — 27x* + 18x
+8x2 —-36x +24

6x° —19x%* —18x + 24

20. (i) Bx-2)2x +3) - Bx+5)(x-1)
=3x(2x + 3) = 2(2x + 3) — 3x(x - 1)
-5(x-1)
=6x*+9x —4x-6-3x*+3x-5x+5
=3x*+3x -1
@#) (x> = 2x + 3)(x = 5) — (x — 2)(2x* — 5x + 4)
=x%(x = 5) — 2x(x = 5) + 3(x - B)
- 2x%(x = 2) + 5x(x — 2) — 4(x - 2)
=x3 - 5x% - 2x* + 10x + 3x — 15 - 2x°
+4x% +5x = 10x — 4x + 8
=-x3+2x2-x-7
21. () (x+ 1)(2x — 1)(x + 3)
[x(2x = 1) + 1(2x — 1)](x + 3)
=2 —x +2x — 1)(x + 3)
=(2x2+x - 1)(x + 3)
=2x%x +3) + x(x +3) - 1(x + 3)
=23+ 6x2+x*+3x—-—x—-3
=2+ 7x*+2x -3
(i) a*(a + 2b)b*(a — b)
= a*b¥(a + 2b)(a - b)
= a*b*[a(a — b) + 2b(a — b)]
= a?b?’[a* — ab + 2ab — 2b°]
= a?b?’[a* + ab — 2b?]
= a'h?® + a’b® - 2a%*

22, (2x— 5y
x (x - 3y)
2x* — 5xy
- 6xy + 151

2x* - 1lxy + 15y

2x - 5y)(x - 3y) = 2x* — 1lxy + 152
To verify: x =-1, y =2
L.H.S. = (2x - 5y)(x — 3y)
=[2x(-1)-5x2] x[-1-3x2]
(-2-10)(-1-6)
-12x(-7)=84

R.HS. = 2x2 — 11xy + 1542
=2x (=12 =11 x (- 1) x 2 + 15(2)
=2+22+60=284

L.H.S. = RHS.

23.

24.

(*y* - 2)
x (1 - 2x%7)

Xyt -2
- 2x'yt + dxy?

- 2x'y* + 5x%y* -2

(xy* - 2)(1 - 2x%y?) = 5x%y* — 2x*y* - 2

To verify: x = -1, y =

2.

LH.S. = (x* - 2)(1 — 2x%?)
=[=1)7x @7 =201 =2 x (- 1) x 2]
=(1x4-2)(1-2x4)
=2x(-7)=-14
R.H.S. = 5x%2 — 2x*y* — 2
=5x (-1 x22-2x(-1)x2-2
=5x1x4-2x1x16-2
=20-32-2=-14

L.H.S. =R.H.S.

o(1 5 1) 1 (1 2 1)
=x|=x"+— |-—| =
(3 *) 2x*\3 x?
Lo 11
3 6 2x
T 1.5
3 2x* 6
To verify: x = -1
2 1)(1 2 1)
= -—— =" +—
L.H.S. ( 2 \3 3
1 1 1
2o 1
{( ) 2(_1)2}{3( ) (1)2}
(-2
2\3
1 4 2
= —X— = —
2 3 3
RHS. = 1at - L 42
3 2x* 6
1 4 1 5
= —(-1D* - + =
50D 2x(-1* 6
_1_14_5 _2-3+5
3 2 6 6
_4_2
6 3
L.H.S. =R.H.S.




. (3 3ere) - Slireo)-foren)

2 18 5 2
=x"+—xy——xy—-3
5 Y 6V Y

., (18 5)
o232 4[82
ooy (5 6 )Y

2, 83 2
=x"4+—xy-3
30y y

To verify: x =-1, y =2

1
|
1] w
|
p—
N—
|
W | v,
+
p—
N
N

5 3 15

83
RHS. = x> -3y% + = xx
Y A3

1P -3 @ D K (1) %2
c1-n-8 . B
15 15
 -165-83  -248
15 15
L.H.S. =R.H.S.
EXERCISE 6.5

L @) @+ 0= (@) +2a)p?) + (b°)
[~ (a+b)*=a®+ 2ab+ b
=at + b+ 2a%?
(i) (xy +22)* = (xy)* + 2(xy)(22) + (22)°
[~ (a+b)*=a®+ 2ab+ b
= x%y* + 4xyz + 427
(iii) (a* = b°)* = (a®)* — 2(a*)(V%) + (b*)?
[~ (a-Db)*=a®-2ab+ b
=at - 20%0* + b*
(iv) (4x — 5)> = (4x)* — 2(4x)(5) + (5)
[~ (a-Db)*=a®-2ab+ b
=16x> — 40x + 25
(©) (7x — 47 = (7x)* = 2(7x)(4) + (4)°
[~ (a-Db)*=a®-2ab+ b
=49x> — 56x + 16
(vi) (41 + 5m)* = (41)*> + 2(41)(5m) + (5m)?
[~ (a+b)*=a®+ 2ab+ b
= 16/*> + 40lm + 25m?

(i) (x+5)(x +5) = (x +5)
=x>+2-x-5+5
[~ (a+b)*=a®+ 2ab + b
=x2+ 10x + 25
(@) Bx—-7)3x-7)=Bx-7)
= (3x)*> = 2(3x)7 + (7)?
[~ (a-Db)*=a®-2ab+ b

=9x? — 42x + 49
(@) (a—c)(—a+c)=—(@a—-c)a-roc)
=—(a-c)

= — [a® - 2ac + 7]

= — g%+ 2ac — ¢*

B O )

[+ (@a-0b)a+Db)=a*-1]
= 44* 1
4

2 3 )2 3 2 V¥ (3 ¥
@ (Gregn)3m-2) - (3 -(37)
[ (@a-0b)a+Db)=a*-1]
_ gmz B %nz
(v0) (2x + 5y)(2x — 5y) = (20)? ~ (5y)?
[ (@a-0b)a+Db)=a*-1]
= 4x* — 25¢°
@) x+4)(x+3)=x2+ 4 +3)x +12
[ (x+a)x+Db)=x>+(a+Dbx+ab]
=x*+7x +12
(i) (Bx + 5y)(3x + 2y) = (3x)* + (5y + 2y) - 3x + 101>
= 9x? + 21xy + 10y?
(i) 2x +3)2x +5) = (2x)*+ (3 +5)2x +3 x 5
= 4x? + 16x + 15
(iv) (4p +3q)(4p + 7q) = (4p)* + (3q + 7q) - 4p + 214
[ (x+a)x+Db)=x>+(a+ Dbx+ab]
= 16p* + 40pg + 214*
(v) (a + 3b)(a + 5b) = a®> + (3b + 5b)a + 15
[ (x+a)x+Db)=x>+(a+ Dbx+ab]
=g* + 8ab + 150°
(i) (7x+9)(7x+8)=(7x)*+ (9 +8)-7x+72
[ (x+a)x+Db)=x>+(a+Dbx+ab]
=49x> + 119x + 72
() 2x -1 - (x -1y
= [(2x)* = 2(2x)1 + (1)’] = [x* — 2x + 1]
[~ (a-Db)*=a®-2ab+ b

=3x2-2x +0=3x2 - 2x
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(i) (7 + 5x)(7 + 5x) — (2x — 3)(2x — 3)
= (7 + 5x)* — (2x — 3)?
= [(7 + 5x) — 2x - 3)] [(7 + 5x) + 2x — 3)]
[+ (a-0b)a+Db)=a*-1]
(10 + 3x) (4 + 7x)
21x% + 82x + 40
(iif) (6x + 3)(6x — 3) = (6x)* — (3)
[ (@+b)a-b)=a -]

=36x> -9
(v) 2m — 3n)(2m + 3n) + 2m + 3n)?
= [@m)* - Bn)’] + (2m + 3n)®

[+ (a+Db)a-D)=a*-1]
= (4m? - In®) + 4m> + 12mn + In?

[~ (a+b)*=a®+ 2ab+ b
= (4m? + 4m?) + (- mn* + n?) + 12 mn
=8m?* + 12mn

(v) (4a + 5b)(4a + 7b) — (3a + 4b)(3a + 6b)
= (4a)*> + (Bb + 7b) - 4a + (5%
— [(Ba)* + (4b + 6Db) - 3a + 2417]
[ (x+a)x+Db)=x>+(a+ Dbx+ab?
= 16a* + 48ab + 350> — 9a* — 30ab — 240*
=7a* — 18ab + 111*
=7a* + 18ab + 111*

We have,
(a+Db)*=a*+ 2ab + b?
= (a + b)* = (a® + b*) + 2ab
= (a +Db)>=100 + 2 x 48
(- a®>+b*=100 and ab = 48)
=100 + 96 = 196
(a+b)=196 =14
a+b=14
We have,

(a+b)*=a*+ 2ab + b?

= (a +b)*=a*+ b+ 2ab
= OP=@+b)+2x4
= 81 =(@+10%)+8
= a>+1*=81-8=73
Hence, a?+ =73

We have,

(a —b)*=a*-2ab + b?

= (a — b)* = (a® + b*) — 2ab
= (5)* =49 - 2ab
= 25 — 49 =— 2ab
= - 24 =-2ab
ab = 24 =12
2
Hence, ab =12

10.

Given that

x+l =5
x

Squaring on both sides, we get

ot <o

= x2+L2+2 =25 [+ (a+Db)=a*+2ab+ b

X

= X2+

= x2 +

23

><N| —_ ><N| —_

25-2

Again, squaring on both sides, we get,

(xz +xizj2 - 23y

ity =529
X

Given that x LT 3,

Squaring on both sides, we get

= 3c2+i2—2=
x
3c2+i2 =9+2
x
2, 1
¥ +— =11
2

Again, squaring on both sides, we get,

(xz +xl2j2 - (11

a2 =121
X

1
= =121-2=119
X

Hence, x* + — =119
X

@) (x+ Dl -D*+1)

= (e - 2 + 1)
[...

- (e - 1y

=xt-1

[ o

(a +b)a—-"0b)=a>- 1

(a +b)a—-"0b)=a>- 1




(i) (x +2)(x - 2)(x* + 4)
= [ = 2] + 4)
[+ (a+Db)a-Db)=a*-1
= (¢ - 40 + 4)
= (%) - (4
[+ (a—-Db)a+Db)=0a*-1%
=x*-16
(ii)y (2m — 3)(2m + 3)(4m*> + 9)
= [(2m)* - (3)](4m* + 9)
[+ (a—-Db)a+Db)=0a*-1%
= (4m*> - 9)(4m* + 9)
= (4ny - (9
[+ (a—-Db)a+Db)=0a*-1
=1l6m* - 81
(iv) (Bx + 2y)(3x — 2y)(9x* + 417
= [(3x)* = 2yy10x* + 4y*)
[+ (a—-Db)a+Db)=0a*-1
= (9%% — 4y»)(9x* + 4
= (O - ()
[+ (a—Db)a+Db)=0a*-1%

= 81x* - 16y*
11. We have
(x—yy=x*+y - 2xy
= BP=(x*+y)-2x5
= 64 =(x* +y?) - 10
= ¥+y2=64+10 =74
= ¥ +yr=74

12. (i) (81)*> = (80 + 1)
=(80)> +2 =x 80 x 1 + (1)
[~ (a+b)*=a®+ b+ 2ab]
= 6400 + 160 + 1 = 6561
(i) (198)* = (200 — 2)?
= (200)* — 2 x 200 x 2 + (2)?
[~ (a+b*)=a®-2ab+ b
= 40000 — 800 + 4 = 39204
(i) 165 x 155 = (160 + 5)(160 — 5)
= (160)* - (5
[+ (a+Db)a-D)=a*-1]
= 25600 - 25 = 25575
(iv) (7.25)2 = (2.75)* = (7.25 - 2.75) x (7.25 + 2.75)
=4.50 x 10.00 = 45
(v) (5.6)*> — (4.4)> = (5.6 — 4.4)(5.6 + 4.4)
[ (@a-0b)a+Db)=a*-1]
=12 x10.0 =12

176 x176 —124x124  (176)* — (124)°
52 - 52

13. (i)

(176 —124)(176 + 124)
52

[+ a—=b*=(a—-Db)a+ D)

_ 52x300
52

324x 324 -276x276 _ (324)" —(276)°

= 300

(@) 48 48
| (324 - 276)(324 + 276)
- 48
_ 48%600

48
= 600

2
14. (x—lj = x2+i2—2xxxl

7N\
=
|
=R | =
N—
N
Il
N
(&1

36x36-24x24  (36)” —(24)

15.
60 60
~(36-24)-(36+24)
- 60
12 x60
= =12
60
16. (i) 3p = (28)* — (23)*
= 3p = (28 - 23) x (28 + 23)
[+ a-b>=(a—-Db)a+D)]
= 3p =5x51
5x51
= = =5x17
3
p =85

(i) 7p = (25 x 25) — (24 x 24)
= (25) - (24)°
= (25 — 24)(25 + 24)
7p=1x49

[+ a-b>=(a-Db)a+D)]
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=

N
+

Ry -

]
—_
5
—_

]
—_
—_

Now,
2
(x—l) =3£2+i2—2><x><l
X X X
» 1
=x"+—-2
2
2
(x—l) “11-2=9
X
1
x—— =9 =
1
Hence, x—— =3
X

18. (i) 36x* + 49y + 84xy = (6x)* + (7y)* + 2(6x)(7y)
= (6x)* + 2(6x)(7y) + (7y)*= (6x + 7y)?
[+ (a+Db)*=a®+ 2ab + 7]

1
Substituting the value of x = 1 and y = ;

2 2
=(6><l+7><zj =(§+2)
4 7 2

_ (7)2 _®
2 4
(if) 16x + 251 + 40xy

= (4x)* + (5y)* + 2 x (4x)(5y)

Substituting the value x = i and y = %, we get

2 2
= 4><l + 5><l +2 X 4><l X 5><l
4 5 4 5
=1+1+2x1x1=4
(iii) 16m?* + 36m> + 48mn = (4dm)? + (6n)* + 2(4m)(6n)
= (4m + 6n)?

[~ (a+ b)*=a>+ 2ab + b

Substituting the value m = % and n = %, we get

= [(4X%)+(6X%)T =(2+22=@4>=16

(897 —(11)° (89 -11)(89 +11)
e 156

78/1 y }6650
(@) (12.9)* - (7.1)* = (129 - 7.1)(12.9 + 7.1)
[ a*=b*=(a—-Db)(a+ D)
=58 x 20 =116
(6a —5b)* — (6a + 5b)*
ab

50

20. (i) - - 120

(6a —5b)* — (6a + 5b)*
ab
[(6a — 5b) — (6a + 5b)][(6a — 5b) + (6a + 5b)]
ab
[+ a2 =D*>=(a-"Db)a+ D)
_ (6a—>5b—6a—>5b)(6a—5b+6a+ 5b)
- ab
_ (=10b)x(12a) ~ —120ab
- ab ~ab
=-120 = RH.S.
L.H.S. =R.HS.
Hence proved

LHS. =

(4ab +3cd)® — (4ab - 3cd)®
48 -
(4ab + 3cd)* — (4ab — 3cd)?
48
[(4ab + 3cd) — (4ab — 3cd)][(4ab + 3cd) + (4ab — 3cd)]
48

_ [(4ab + 3cd — 4ab + 3cd)(4ab + 3cd + 4ab — 3cd)]
48

(i) abcd

LHS. =

_ (6cd) x (8ab)
- 48
_ 48abcd
48

= gbcd = R.H.S.

L.H.S. =RH.S.
Hence, Proved

2 2
(i (2a+b)° - (2a-b)° _

ab
2 oo 12
LHS, = (2a+b) ab(Za b)
_ [(2a+b) — (2a-b)][(2a + b) + (2a - )]
ab

_ (2a+b-2a+b)(2a+b+2a-b)

- ab

_ (2b)x(4a)  8(ab)

= o =0 8 = RH.S.

Hence, L.H.S.=R.H.S.




(7pqr -=5)° = (7Tpqr +5)°

_35
(pqr + 1" - (pgr —1)?

(iv)

_ (7pqr —5)° = (7pqr +5)°

L.H.S. . -
(pgr +1)" = (pqr = 1)

[(7pqr —5) = (7pgr + 5)I[(7pgr — 5) + (7pqr + 5)]
[(pgr +1) = (pqr = DI[(pqr + 1) + (pqr — 1)]

[+ a-b>=(a-Db)a+D)]

_ (7pqr —5-"7pqr —5)(7pqr — 5+ 7pqr +5)
(pgr +1—=pqr + D(pgr + 1+ pqr —1)

_ (=10)(14 pqr)  —140pqr
(2)(2pgr) dpqr
=-35=RHS.
L.H.S. =R.H.S.

Hence,

MULTIPLE CHOICE QUESTIONS

1. 6a?* — 4ab
whena=2,b=-1
=6x (2P x(-1P-4x2x(-1)
=6x4x(1)-4x2x(-1)
=24 +8=32
Hence, option (c) is correct.
2. 145 x 145 - 144 x 144 = (145)* — (144)°
= (145 — 144)(145 + 144)

=1 x 289 = 289
Hence, option (a) is correct.
1
3. x—— =4
X

Squaring on both sides, we get

o4 o

x2+i2—2><x><l=16

2L =16+2=18
X

Hence, option (b) is correct.

(7.95) - (2.05)> _ (7.95-2.05)(7.95+2.05)
(7.95-2.05) (7.95 - 2.05)

= 795+ 2.05=10.00

Hence, option (c) is correct.

2

10.

11.

a+b=7
Squaring on both sides, we get
(a+Db)y=(7)
a? + b* + 2ab =49
?+b+2x6=49
a2+ b* =49 - 12
a? + b* =37
Hence, option (c) is correct.
(= a*b)(abc) = — a*! x b — ¢
= — %’
Hence, option (c) is correct.
8x = (45)* — (43)*
= (45 — 43)(45 + 43)

= 8x =2 x 88
2x 88
= x = 3 =22

Hence, option (d) is correct.
1.71 x 1.71 - 0.29 x 0.29
= (1.71)* — (0.29)2
=(1.71 - 0.29)(1.71 + 0.29)

=1.42 x 2
=2.84
Hence, option (b) is correct.
Ifx-y=7
Squaring on both sides, we get
(x ) = (7
(x—yy=49

X+ y? - 2xy =49
+y-(2x9)=49
X+ y?=49 + 18 = 67
Hence, option (a) is correct.
16x2 — 24xy + 9y*
= () - 2(40)3y) + By)
= (4x - 3y’
[~ (a-Db)*=a®-2ab+ b
Substituting the values of x and y, we get

2
= (4 X l —3x lj
4 3
=(1-12=(0)y=0
Hence, option (a) is correct.

Do) - (2]

=22 — y2
Hence, option (b) is correct.
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Il
=
+

|

+
N

25

= J25=5

Hence, option (d) is correct.

~—
Il
N
(€8]
+
N
/Y
=
N
+
><|H
I
N
[O8]
~—

MENTAL MATHS CORNER
x*y* is a monomial. (True)
2 f—
2 —x is a polynomial. (True)

2m? - 3n?)(3m* + 2n*) = 6m* — 6n*.
2m? - 3n?)(3m* + 2n?)

= 6m* + dm*n®* - 9m*n* — 6n*
= 6m* — bm*n*- 6n*

The term of expression having no literal factor is

(False)

called a constant term. (True)
The symbol which takes various values is called a
variable. (True)
ab(a — b) = a’b — ab? (True)
The degree of a polynomial 6x° + 7x%2 — 6y* + 9 is 3.
(False)
4 14
-b
”a — =@+ D)@+ ) (True)
(@ =V (@ +b)  (a-b)(a+b)(a® +b%)
(a—=b) (a—Db)
—@+b) @+ )
REVIEW EXERCISE
We have

2 ’ VS o S
X +x—2 = X4 xZ
[~ (a+Db)=(a*+ 2ab + b?)]

1
x4 +—4+2
X

VR
><r\)
+
><N| —
N
Il

6239 + 2 ( N 6239)
X

VR
=
N
+
><N| —
N
Il

X +? = 46241
2 1)
X +—| =79
2
Now,
2
(x+l) =(x2+i2j+2xxxl
X X X
=79+2=81
1
x+— =81 =9
X
We have

(x—yrP=x*-2xy +y
= +y?) - vy
(x—yP=29-2x2
(v x¥*+y*=29 and xy = 2)
(x—-yP=29-4
(x=y)=+25 =5
Sum of 3x — x*+ 7 and - 2x — 3 + 5x?
- x> +3x +7
5x2 - 2x -3

+ 4x2 +x +4

(On adding)

Now,
7—-(Ax*+x+4)=7-4x*-x -4
=3 - x—4x?

196 x196 ~104x104 _ (196)” — (104)
92 92

(196 — 104) (196 + 104)
92
_ 92 x 300 — 300
92
(- PEF Y+ - DY +2)+ @ -2 +x) =0
LHS. =x-yx+y)+ -2+ 2
+(z-x)(z+x)
=@-y)+ (P -2) + (22 - X)
[~ (a-Db)a+Db)=a>- b
=x2_y2+y2_22+22_x2
=0
=R.H.S.
L.H.S. =R.H.S.
Hence proved.
(1) (103)*> — (101)* = (103 — 101)(103 + 101)
a> - b= (a—Db)a+Db)
= 2 x 204 = 408
(i) (998)* — (2)* = (998 — 2)(998 + 2)
: a>-b*=(a-b)a+D)
= 996 x 1000 = 996000




7. () (- 3x%) x (42x%) x Bax*) = [(~ 3) x 4 x 3]a*x"

= — 36a°x!"
@) 2ayx 2y = (22 xaty
1 45
= —x
5 y
8. We have,
3x + 2y =12

Squaring on both sides, we have
(Bx + 2y)* = (12)*
9x* + 4y* + 12xy = 144
9x? + 4y* + 12 x 6 =144 (v xy=06)
9x* +4y* =144 - 72 =72
Hence, 9x*+ 4y>=72
9. 15x = (50)* — (40)>
15x = (50 — 40)(50 + 40)
[ a-b=(@-D) (a+Db)]

=10 x 90
15x =900
900
x=——=60
15
x =60

10. (5x + 3)(x - 1)(2x - 3)
= [5x(x — 1) + 3(x — 1)](2x - 3)
= (5x? = 5x + 3x — 3)(2x - 3)
= (5x2 — 2x — 3)(2x - 3)
=2x (54 — 2x — 3) — 3(5x* — 2x — 3)
=10x° — 4x> — 6x — 1582 + 6x + 9
=10x° - 194> + 9

HOTS QUESTIONS

2 2
1. Double of (X—;j = Z(X——j

Triple of (x+zj = B(x +Ej
x

X

Product of Z(x - Ej and 3(x + Ej
X x

3409
-3
ety

[+ a-b>=(a—-Db)a+D)]

4
=6 x2——j
(-3

Sumof x> —4x +7 and 222 + 5x — 9

x:—4x +7
2x2+5x -9
3x2+x -2

Now, the required expression

=0-(Bx*+x-2)
=-3x*-x+2
Hence, the required expression is — 3x? — x + 2.
We have,
35
x

Squaring on both sides, we get

oot 1o

x2+i2+2 =5
X
P+ =5-2
X
2 1
X*+— =3
xZ

Again, squaring on both sides, we get

oe3] o

x4+i4+2=9
x
s 1

= x+—4=9—2=7

x
s 1

Hence X+ =7
x

i | Duyzle

Let x and y be the two unequal number of coins.
Difference between two numbers = (x — y)

Difference between the squares of the two
numbers = (x? — 1?)

As per condition,
(o~ y) = 47(x ~y)

E-M(x+y) = 473~7)
(x+y) =47
Hence, total number of coins = 47.
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