Ncert solutions for class 8 maths chapter 9
Question 1. Use a suitable identity to get each of the following products:
(1) (x+3)(x+3)

(i) 2y +5) 2y +5)

(iii) 2a—7) (2a—17)

(iv) Ba—12) 3a—12)

(v)(1.1m-0.4) (1.1m + 0.4)

(vi) (a2 +b2) (-a2 + b2)

(vii) (6x —7) (6x + 7)

(viii) (-a+c)(-a+c)

(ix) (x2 + 3y4) (x2 + 3y4)

(x) (7a—9b) (7a—9b)

Solution:

(@) (x+3)(x+3)

=(x + 3)2

=(xPx2xxx3+(3)72

=x’+6x+9 [(@ + b)? = a® + 2ab + b?|
(£2) (2Zy + 8) (2y + 5)

=(2y + 5)2
=(2y)% + 202y )5) + (5
l(a + b)? = a? + 2ab + b7
= 4y? + 20y + 25
(iii) (2a - 7)(2a - T)
= (20 - 7)

=(2a)% — 2(2a) (7) + (T)*
[la — b)Y = a® — 2ab + b?]
= 4a?— 28g + 49



2
- (3a)% - 2(3a) (%) F (%J

[(@a —b)¥=a?-2ab + b?]

:9&2—3[1"‘“];
4

(v) (1.1m -0.4)(1.1m + 0.4)
. =(1.1m)2-(0.4)*%
[(a + b)a - b) = a? - b7
=1.21m?-0.16
(i) (a? + b?) (—a® + b?)
= (5% +a? (b2 -a?
= (b2)% — (a?)? [la + b)a-b)=a?-bY
= bt - at

=gt + bt

(vit) (B6x —T) (6x + 7)
=(6x)2 - (72 [(a+bXa-b)=a?-b%
= 36x? — 49
(viti) (—a +¢) (—a +¢)
= [(-a) + c]?
= (—a)® - 2ac + c?
= a?2—2ac + ¢? [(a — b)*= a® — 2ab + b?]



]

2 2
) () 3)(3)
2N 4 4
[la +b) =a? + 2ab + b?)

4 1477 16
(x) (Ta —9b) (Ta — 9b)
= (Ta)® — 2(Ta)9b) + (9b)?
(@ - b)? = a? - 2ab + b?
= 49q? — 126ab + 81b2

I
—_——

Question 2. Use the identity (x + a)(x + b) = x2 + (a + b)x + ab to find the following products.
HE+3)x+7)

(i) (4x +5)4x+1)

(iii) (4x — 5) (4x — 1)

(iv) (4x+5)(4x-1)

(v) 2x + 5y) (2x + 3y)

(vi) (2a2 +9) (2a2 +5)

(vil) (xyz—4) (xyz—2)

Solution:



@) (x+3)(x+T7)
=x2+(B3+Tx+3x7
=x2 + 10x + 21
(ii) (4x + 5)4x + 1)
=(4xP+(5+1D4x)+5x1
= 16x% + 6(4x) + 5
= 16x% + 24x + 5
(iii) (4x — 5) (4x - 1)
=(4x)* — (5 + 1) (4x) + (=5) x (+1)
= 16x% — 6(4x) + 5
=16x2-24x +5
(fv) (4x + 5) (4x — 1)2
= (4x)? + (5 — 1)X4x) + 5 x (-1)
=16x2 + 4(4x) -5
=16x2+ 16x -5
(v) (2x + 5y) (2x + 3y)
=(2x)2 + (5y + 3y) (2x) + (5y) (3y)
= 4x? + (8y)(2x) + 15y*
= 4x% + 16xy + 15y2
(vi) (202 + 9) (2a2 + 5)
=(2222 +(9+5) (2a)2+5x9
= 4a* + (14)(2a?) + 45
= 4a* + 28a? + 45
(vii) (xyz — 4) (xyz — 2)
=(xyz)? — (4 + 2)xyz) + (=4} -2)
= x2y222 _ (6)(xyz) + 8
= x%y%2% — 6xyz + 8

Question 3. Find the following squares by using the identities.
(i) (b—7)2

(i) (xy + 3z)2

(iii) (6x2 — Sy)2

(iv) 23 m+ 32 n)2

(v) (0.4p—0.59)2

(vi) (2xy + 5y)2

Solution:



(@) (b=TP=(b)—2(b) (T) +(7)?
=b%2-14b + 49
[using (a — b)® = a®? — 2ab + b7
(i) (xy + 32)
= (xy)? + 2(xy)(32) + (32)?
[using (a + b)? = a® + 2ab + b?|
= x%y2 + Bxyz + Qy?
(iit) (6x* — 5y)?
= (6x%)2 — 2(6x2) (5y) + (5y)?
[using (a — b)* = a? — 2ab + b?|
= 36x* — 60x2%y + 25y°

(tv) (Em+§nJ2
v 5 2

(5m) +o(3m)(3)+(37)

[using (a + ) = a® + 2ab + b7

Em:2 +2mn + En

(v) (0.4p — 0.5¢)>
= (0.4p)? — 2(0.4p) (0.5q) + (0.5¢)2
[using (a - b)? = a? -2ab + b7
= 0.16p% — 0.4pq + 0.25¢>
(vi) (2xy + 5y)?
= (2xy)? + 2(2xy) (5y) + (5y)?
[using (a + b)? = a® + 2ab + b?]
= 4x%y? + 20xy? + 2592

2

Question 4. Simplify:
(1) (a2 - b2)2
(i) 2x +5)2 - (2x—5)2

(iii) (7m — 8n)2 + (7m + 8n)2



(iv) (4m + 5n)2 + (5m + 4n)2
(v) (2.5p — 1.5q)2 — (1.5p — 2.5¢)2
(vi) (ab + be)2 — 2ab2c

(vii) (m2 — n2m)2 + 2m3n2

Solution:

(i) (a® - b?)72
= (@22 - 2a%? + (b?)?
=at - 2a%h% + bt
[using (a — b)? = a® - 2ab + b?|

(if) (2x + 5 — (2x ~ 5)*
= [(2x)2 + 2(2x) (5) + (5)%] — [(2x)2
~ 2(2x) (5) + (5)?]
= (4x? + 20x + 25) — (4x2 - 20x + 25)

= 447 +20x + 25 — 447 +20x - 25

= 20x + 20x = 40x

Alternately:
(2x + 5)2 — (2x — 5)*
=[(2x + 5) + (2x — 5)] (2x + 5) — (2x - 5)]
lusing a? - b* = (a@ + b) (a — b)]
=(2x+ 5 +2x-F)(2% +5 - 2% +5)
=(2x +2x) (5 + 5)
=4dx x 10 = 40x
(iii) (Tm —8n)? + (Tm + 8n)?
= (Tm)? — 2(Tm) (8n) + (8n)* + (Tm)?
+2(Tm) (8n) + (8n)?

= 49m? — 112mn + 64n?+ 49m?
+ 112mn + 64n2

= 98m? + 128n?



(iv) (4m + 5n)% + (bm + 4n)?
= (4m)? + 2(4m) (5n) + (5n)?

+ (6m)? + 2(5m) (4n) + (dn)?

= 16m? + 40mn + 25n* + 25m?

+ 40mn + 16n2

= 41m?2 + 80mn + 41n?
(v) (2.5p — 1.5q)% — (1.5p - 2.5¢)*
= [(2.5p)? - 2(2.5p) (1.5q) + (1.5¢)?

— [(1.5p)% - 2(1.5p) (2.59) + (2.5¢)7]

= (6.25p? — 7.5pq + 2.25¢%)

—(2.25p% - 7.5pq + 6.25¢%)

= 6.25p% - 1.57q + 2.25¢2

—2.95p% + 1.5pq —6.25¢>

= 6.25p% — 2.25p% + 2.25¢2 — 6.25¢%
= 4,02 et 4@'2

(vi) (ab + be) - 2ab’c
= (ab)? + 2(ab) (be) + (be)? — 2ab’c

= a?*b? +;m‘57c + b?c? 72ﬁ/bﬂc
= a?h? + b%c?
(vii) (m? — n2m)? + 2m3n?
= (m?)? - 2m2(n?m) + n? m)? + 2m3n?

=m!- W +n'm? + ngﬁ{
= mt + nim?

Question 5. Show that:

(i) 3x +7)2 - 84x = (3x — 7)2

(1) (9p — 5q)2 + 180pq = (9p + 5q)2

(iii) (43 m — 34 n)2 + 2mn = 169 m2 + 916 n2

(iv) (4pq +3q)2 — (4pq — 3q)2 = 48pq2

(v)(a-b)atb)+(-c)(btc)+(c—a)(cta)=0

Solution:



(i) To Show that:
(Bx+7P-84x =(3x - TP
LHS = (3x + 7)? - 84x
= (3x)? + 2(3x)(7T) + (7)* - 84x
= 9x% + 42x + 49 — 84x
= Ox% — 42x + 49
= (3x)% - 2(3x) (T) + (T)?

" ={3x -7 =RHS
LHS = RHS
Hence, proved.
(ii) To show that:
(9p — 5¢)* + 180pg = (9p + 5q)*
LHS = (9p — 5q)° + 180pg
= (9p)? — 2(9p)(5q) + (5¢%) + 180pgq
= 81p? - 90pg + 25> + 180pg
= 81p? + 90pq + 25¢2
= (9p)? + 2(9p) (5q) + (5g)*
= (9p + 5g)? = RHS
LHS = RHS
Hence, proved.



(ifi) To show that:

] o2 3

LHS = RHS
Hence, proved.
(iv) To show that:
(4pq + 3q)? — (4p — 3q)* = 48pg*
LHS = (4pgq + 3¢)* — (4pg — 3g)°
= [(4pg + 3q) + (4pg — 3q)]
[(4pg + 3q) - (4pg - 3q)]

=(4pg + 34 +4pg— 34 )
(479G +3q—- 494 + 3q)
= (8pq) (6q)

= 48pg? = RHS
LHS = RHS
Hence, proved.

(v) To show that:
(a-b)la+b)+b-clb+c)lc—a)lc+a)
=0
LHS =(a? — 52 + (b%2 — c?) + (¢? — a?)

[ (x +y)Nx —y) =x% -2
= P -+ -
=0=RHS
LHS = RHS
Hence, proved.



Question 6. Using identities, evaluate:
(1) 712 (1) 992 (iii) 1022 (iv) 9982 (v) 5.22
(vi) 297 x 303 (vii) 78 x 82 (viii) 8.92 (ix) 1.05 % 9.5

Solution:

(i) 712 = (70 + 1)
= (7002 + 2(70)1)% + (1)2
[(a +b)2 = a2 + 2ab + b?]
=4900+ 140 + 1
=041
Hence, 712 = 5041
(i) 992 = (100 - 1)?
= (100)% - 2(100) (1) +(1)2
[la - b)? =a? - 2ab + b?
= 10000 - 200 + 1
= 10001 - 200
= 9801
Hence, 99° = 9801
(iii) 1022 = (100 + 2)?
= (100)2 + 2(100)(2) + (2)2
la + b)? = a? + 2ab + b2
= 10000 + 400 + 4
= 10404
Hence, 1022 = 10404
(iv) 9982 = (1000 - 2)?
= (1000)2 - 2(1000) (2) + (2)2
l(a - b)2 = a® - 2ab + b?]
= 1000000 — 4000 + 4
= 1000004 — 4000
= 996004
Hence, 998° = 996004



(v) 5.22 = (5 + 0.2)
= (5)% + 2(5)0.2) + (0.2)2
la +b) = a® + 2ab + b7
=25+2+0.04
=27+ 0.04
= 27.04
Hence, (5.2)%= 27.04
(vi) 297 x 303 = (300 — 3) (300 + 3)
= (300)2 - (3)2 [(a + b) (a - b) =a? - b
= 90000 -9
= 89991
Hence, 297 x 303 = 89991
(vii) 78 x 82 = (80 - 2) (80 + 2)
= (802 - (22 [(a +b)(a~-b)=a?-b7
= 6400 -4
= 6396
Hence, 78 x 82 = 6396

(viii) 8.92=(9-0.1)
=(9)2 - 2(9)(0.1) + (0.1)2
(@ - b)Y =a? - 2ab + b?]

=81-1.8+0.01
=81.01-1.8
= 79.21

Hence, 8.92 = 79.21
(ix) 1.05 x 9.5 =(1 + 0.5) (10 - 0.5)

= 1(10 = 0.5) + 0.05(10 - 0.5)
=10 - 0.5 + 0.05 x 10 - 0.05 x 0.5
=10-0.5+0.5-0.025
= 10.5 - 0.525
= 9.975

Hence, 1.05 x 9.5 =9.975



Question 7. Using a2 — b2 =(a+b) (a—Db), find

(1) 512 -492

(i1) (1.02)2 — (0.98)2

(iii) 1532 - 1472

(iv) 12.12-7.92

Solution:

(1) 512 -492 =(51+49) (51 —49) =100 x 2 =200

(i1) (1.02)2 — (0.98)2 = (1.02 + 0.98) (1.02 — 0.98) = 2.00 x 0.04 = 0.08
(1ii) 1532 — 1472 = (153 + 147) (153 — 147) =300 x 6 = 1800

(iv) 12.12-7.92=(12.1+7.9) (12.1 - 7.9) =20.0 x 4.2 = 84
Question 8. Using (x +a) (x + b) =x2 + (a + b)x + ab, find

(1) 103 x 104

(i) 5.1 x 5.2

(ii1) 103 x 98

(iv) 9.7 x 9.8

Solution:

(1) 103 x 104 = (100 + 3)(100 + 4) = (100)2 + (3 + 4) (100) + 3 x 4 =10000 + 700 + 12 = 10712

(i) 5.1 x 5.2=(5+0.1) (5+ 0.2) = (5)2 + (0.1 + 0.2) (5) + 0.1 x 0.2 =25+ 1.5+ 0.02 = 26.5 + 0.02 =
26.52

(iii) 103 x 98 = (100 + 3) (100 — 2) = (100)2 + (3 — 2) (100) + 3 x (-2) = 10000 + 100 — 6 = 10100 — 6 =
10094

(iv) 9.7 9.8 = (10— 0.3) (10 — 0.2) = (10)2 — (0.3 + 0.2) (10) + (-0.3) (-0.2) = 100 — 5 + 0.06 = 95 + 0.06
= 95.06



Q1 : Use a suitable identity to get each of the following
products.

(i) (x+ 3) (x+ 3) (ii) (2v + 5) (2y + 5)

(iil) (2a-7) (2a - 7) (iv) [3::—%](3&—%]

W) (1.1m-0.4) (1.1 m+ 0.4) (vi) (& + b2 (- 2 + b?)
(vii) (6x - 7) (6x + 7) (viii) (- a+ A(-a+ O

A X, ) x, 3 i :
(ix) [5+T][2+ 7 ] (x) (7a-9b) (7a-9b)
Answer :

The products will be as follows.

() (x+3)(x+3)=(x+3)

=(X*+2(x) (3)+ (3 [(a+ b)* = &* + 2ab+ b]
=x2+6x+9

(i) 2y + 5) (2y + 5) = (2y + 5)*

= (27 +2(2))(5) + (5 [(a + by = & + 2ab + 1]
=4)?+ 20y + 25

(iii) (28-7) (2a- 7) = (2a- 7)?

= (28)2- 2(2a) (7} + (7Y [(a- b2 = &2 - 2ab + B4



=9a —311'-{-l
4

(v) (1.1m-0.4) (1.1 m+ 0.4)
=(1.1m)2 - (0.4 [[a+ b) (a- b) = &* - &)
=1.21m%-0.16

(Vi) (8% + B?) (- @+ b%) = (b* + &) (D% - &%)

= (b5 - (e [(a+ b)(a- b)=a*- b]

=iyt

(vii) (6x - 7) (Bx+ 7) = (6x)2 - (7)* [(a + b) (a- b) = &% - b?]
= 36x% - 49

(vii)(-a+ g (-a+g=(-a+ g’
=(-arF+2(-a)(a+ (a0’ [(a+ by = a*+2ab+ 1)

=& -2ac+ 2

= 3 ) :
2 4 7R2 4 2 4

(5] GG (3) o op-rv2ee
!

_X 3w W

4 4 16
(%) (7@ - 9b) (7a-9b) = (7a- 9b)*
=(7a8)% - 2(73)(9b) + (9b)? [(a- b)? = &% - 2ab + b¥]

-



V) (2x +5)) (2x+ 3)) (Vi) (237 19) (2a° + 5)
(vii) (xyz - 4) (xyz - 2)

Answer :

The products will be as follows.

() (x+3) (x+7)=x2+(3+7) x+(3)(7)

=22 + 10x ¥ 21

(i) (4% + 5) (4x+ 1) = (4x)2 * (5 + 1) (4x) + (5) (1)
=162 + 24x+5

(iil) (4x - 5)(4x 1) = (dx) +[(=5)+(~1)](4x) +(-5)(-1)
=16x%-24x+5

(V) (4x+5)(4x=1) = (4x)" +[(5)+(=1)](4x) +(5)(-1)
=16x2 + 16X-5

(V) (2X +5)) (2x * 3)) = (2% + (Sy + 3)) (2X) + (51 (3Y)
= 4x2 + 16Xy + 15)°

(vi) (28° +9) (28° + 5) = (28%)* + (9 + 5) (28°) + (9) (5)
=45 + 28a% + 45

(vii) {xyz - 4) (xyz- 2)

= (0z) +[(-4)+(-2)] (=) +(-4)(-2)

S [ i Bwaera O



Answer :

() (b-7)% = (b - 2B) (7) + (7F [(a- b)* = & - 2ab + 1]
=b*-14b+49

(i) (xy + 32 = (x)* + 2(x)) (32 + (32 [(@ + b)* = &° + 2ab + 7]
= ¥y + 6xyz + 92

(i) (642 - 5192 = (6X%)% - 2(6x%) (SY) + (3 (@ - b)? = &° - 2ab + b7
= 36x* - 60x2y + 25)°

(iv) (E"H-Eﬂ): =[Em]1+2[gﬂ:J[i”]+[£"]: (a+ b]l -2 +23h+ bz]
37 2 3 3 2
= EJ"n2 + 2mn+ Erf
9
(v) (0.4p - 0.5g)* = (0.4p)* - 2 (0.4p) (0.5¢) + (0.5g)°
[(a- B)2 = a%-2ab+ b

=0.16p° - 0.4pg + 0.25¢°

(Vi) (2xy + 5107 = (2x))° + 2(2X)) (50 + (50
[(a+ b)? = @+ 2ab + b?]
= 43?7 + 20x)° + 257

Q4. Simplify.



Answer ;

(i) (& - B2 = (&%) - 2(&%) (%) + (D) [(a- b)Y = &° - 2ab + 1]
=a*-2a0% + b°

(ii) (2x +5)* - (2x- 5)7 = (2x)% + 2(24) (5) + (5)° - [(2%)* - 2(2X) (5) + (5)]
[(a- b)? = a*-2ab+ b

[(a+ b)?=a%+2ab+ b

= 432+ 20x + 25 - [4x2 - 20x+ 25]

= 4x7 + 20x+ 25 - 4)? + 20x - 25 = 40x

(iii) (7im - 8n)? + (7m + 8n)?

= (7m)? - 2(7m) (8n) + (Bn)2 + (7m)? + 2(7m) (8n) + (8n)2

[[a- by*=a?-2ab+ b2 and (a+ b)?=a%+2ab+ b

=49m? - 112mn+ 64n + 49m? + 112mn + 64n?

= 98m? + 128n°

(iv) (4m + 5n)2 + (5m + 4n)?

= (Am)? + 2(4m) (5n) + (5A)% + (5m)2 + 2(5m) (4n) + (4n)2
[(a+ b)?=a’+2ab+ b9

= 16m? + 40mn + 2502 + 25m2 + 40mn + 16n?

=412 + 80mn + 41n?

(v} (25p- 1.5¢)* - (1.5p- 2.5g)°



(vi) (ab+ bo? - 2abc

= (ab)? + 2{ab){bg) + (bo)2 - 2ab’c[(a+ b)2 = a2 + 2ab+ b? ]

= &b + 2ablc+ B2 - 2abc

= @b + b

(vii) (m? - n*m)? + 2mn?

= (m?)2 - 2(m?) (mPm) + (PPm)? + 2m3n° [(a- b)? = &* - 2ab+ b* ]

A ~ 277 . A o T [t = L



Q5: Show that
(i) (3x+ 7)? - 84x=(3x-7) (i) (9p- 5g)* + 180pg = (9p + 5g)*

L o : = L a3
{'"} (i"i—i-ﬂ] +2mn = EJl.-u-' +i”-
3 4 9 16

(iv) (4pg + 3q) - (4pq - 3g)* = 48pg?
V)(@a-b)(a+b)+(b-q(b+g+(c-a)(c+ta)=0

Answer :

(i) LH.S = (3x+ 7)2- 84x

= (3x%)° + 2(3x)(7) + (7)° - 84x
=9x2 +42x+ 49 - 84x
=9x2-42x+ 49

R.H.5 = (3x- 702 = (3xP - 2(3x)(7) H7)?
=9x2 - A2x+ 49

L.H.5 = RH.S

(i) LH.S = (9p- 5g)2 + 180pg

= (9P - 2(9p)(59) + (5G)* - 180pg
=81p° - 90pg + 25¢° + 180pg

— 1 in? L O L VG



(iii) LH.S = [im—iu] +2mn
3" 4

ke

=[—4-m] - l[im)[iu]+[-§:ﬂ] + 2min
3 3 4 4

16 - g
:Fnr =4+ —n +2mn

:%m* 2 R =RHS

(V) LH.S = (4pg + 3G)* - (4pq - 3q)°

= (4pg)* + 2(4pg)349) + (39)° - [(4pq)* - 2(4pq) (39) * (39)°]
= 16p°q* + 24pg® + 9¢° - [16p°q” - 24pg® + 9¢°]

= 16p°q" + 24pg* + 9¢° - 16p°G° + 24pg* - 9¢°

AR =D HCEC

Q6 : Using identities, evaluate.

(i) 712 (ii) 992 (iii) 1022 (iv) 9982

(v) (5.2)% (vi) 297 x 303 (vii) 78 x 82
(viii) 8.92 (ix) 1.05 x 9.5

Answer :

i) 712 =(70+ 1)

= (70 +2(70) (1) + (1)* [(a + b)? = & + 2ab
= 4900 + 140 + 1 = 5041

(i) 992 = (100 - 1)?

=(100)2 - 2(100) (1) + (1) a- b2 = a-2a
= 10000 - 200 + 1 = 9801

(iii) 1022 = (100 + 2)2

= (100)2 + 2(100)(2) + (2)* [{a + b)? = & + 2.
= 10000 + 400 + 4 = 10404

(iv) 9982 = (1000 - 2)2

= (1000)? - 2(1000)(2) + (2)* [(a- by = * - 2



(vi) 297 x 303 = (300 - 3) x (300 + 3)
=(300)*- (3} [(a+ b) (a- b) = &° - b

= 90000 - 9 = 89991

(vii) 78 x 82 = (80 - 2) (80 + 2)

=(80)*-(2)* [(a+ b)(a- b) = &* - ]

= 6400 - 4 = 6396

(viii) 8.92 = (9.0 - 0.1)%

=(9.0)% - 2(9.0) (0.1) + (0.1)* [(a@- b)* = a* - 2ab+ b? ]
=81-1.8+0.01=79.21

(ix) 1.05 % 9.5 = 1.05 x 0.95 x 10

= (1 + 0.05) (1- 0.05) x 10

Q7: Using & - b?=(a+ b)(a- b), find
(i) 512 - 492 (ji) (1.02)2 - (0.98)? (iii) 1532
(iv) 12.12 - 7.92

Answer :

(i) 512 - 492 = (51 + 49) (51 - 49)
=(100) (2) = 200

(i) (1.02)% - (0.98)? = (1.02 + 0.98) (1.02
=(2)(0.04)=0.08

(i) 1532 - 1472 = (153 + 147) (153 - 14,
= (300) (6) = 1800



Q8 : Using (x+ a) (x+ b)= x% + (a+ b) x+ ab, find
(i) 103 x 104 (ii) 5.1 x 5.2 (iii) 103 x 98 (iv) 9.7 x 9.8

Answer :

(i) 103 % 104 = (100 + 3) (100 + 4)
= (100} + (3 + 4) (100) + (3) (4)
=10000+700+12=10712
(ii)5.1x5.2=(5+0.1)(5+0.2)
= (5)2 + (0.1 + 0.2) (5) + (0.1) (0.2)
=25+1.5+0.02=26.52

(iii) 103 X 98 = (100 + 3) (100 - 2)
= (100)% +[3 + (- 2)1 (100) + (3) (- 2)
= 10000 +100 -6

= 10094



