Chapter 4. Expansions

Ex 4.1
Answer 1.

(i) (a+4)(a+7)=a>+4a+7a+28=a’+11a+ 28
(Usingidentity: (x+ a) (x + b) =x*+ (a + b) x + ab)

(i) m+8)(m-7)=m*+8Bm-7/m-56=m?+m- 56
(Using identity: (x + a) (x - b) =x*+ (a - b) x - ab)
(iii) (x-5)(x-4)=%x"-5x-4x+ 20 =% -9x + 20

(Using identity: (x-a) (x-b) =x*- (a + b) x + ab)
(iv) (Gx+4)(2x-1)=6x"-3x+8Bx-4=6x+5x-4
(Using identity: (x+ a) (x - b) =x*+ (a-b) x - ab)
(V)
(2x-5)(2x+ 5)(2x-3)
=(4x?-25)(2x—-3)=8x*-12x*-50x+ 75
(Usingidentity: (x-a) (x + b) =x*- (a - b) x - ab)

Answer 2,
aUsing(=+v)® = x% + Zxy + v7, we get
(a+3b) = &% + 2(a)(3b)+ ()
= a° + 6ab + b?

b.(2p-39) = (2p)° - 2(2p)(3q)+ (39)°
= 4p? - 12pg+ 9¢°

dUsing (a+b+ c)z =g +b%+c®+2ab+ Zboc+ 2ac
(x =3y —22)" = 5 + (3y)" + (22)7 + 2(x)(-3y) + 2(-3y (-22) + 2(x)(-22)
=%+ 24 477 - Gy + 12y - gz



Answer 3.

aUsing(x+v)® = %% + Zuy + v*, we get
(9m-2nF = (9mF + 2Sm)(-2n)+ (-2n}
= 81m? - 36mn + 4n°

b.(3p - 49F = (3p)" - 2A3p)(4q)+ (4a)’
= 9p? - 12pg+ 16g°
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d Using (a+b + cf =a°+b?+c?+2ab+ 2bc+ 2ac
(2a+3b —4c)” = (2af + ()" + (40)® + 2(2a)(3) + A b ) -4c) + 2(2a)(-4c)
= 4a” + Sb? + 16¢* + 12ab - 24bc- 8ac

Answer 4.
(i) (5x-9)(5x+ 9) = (5x)*- (9)*= 25x?- 81
(Using identity: (a+b){a-b)=a*- b?)
(i) (2x+ 3v) (2x - 3y) = (2x)2 - (3y)? = 4x? - 9y?
(Using identity: (a+b){a-b)=a*- b?)
(iijfa+b-c)(a-b+c)=(a+b-c)[a-(b-c)]
= (a7 - (b - cF
(Using identity: (a+b)}(a-b)=a®- b?)
=a’ - (b?+ c? - 2bc)
=a-b?-c? + 2bc
() (x +y = 3) (x +y +3) = (x +y)2 - (3)°
=x? +vy*+ 2xy-9

(Using identity: (a+b)(a-b)=a?- b?)



(vVi(1+a)(1-a)(d +a%)=[(1)y-(a)] (1 + a%)
=(1-a3)({1+ a?)
(Using identity: (a+b)(a-b)=a?- b?)

= (1)2 - (a2)?
=11 —a*
o2 o2t [J

(Using identity: (a+b)(a-b)}=a*- b}

Answer 5.
allsing(x + v ) = x% + 2xy + y*, we get
(95)2 = (100- 57
= (100)? - 2(100)(5)+ {5V’
= 10000 - 1000+ 25
= 9025

b. (1037 = (100 + 3}
— (1000 + 2(100)(3) + [ 3)*
~ 10000+ 600+ ©
- 10609

c.(999) = (1000 - 1)?
- (1000¥ - 2(1000)(1)+ {1)°
- 1000000 - 2000+ 1
- 998001

d. (1005) = (1000 + 5¥
= (1000 + 2(1000)(5) + (5)
- 1000000 + 10000+ 25
- 1010025



Answer 6.

& 399% 401 = (400 - 1)x (400 + 1)
z 2
= (400)"- (1)
- 160000 -1
- 159999

b.999x 1001 = {1000~ 1) (1000 + 1)
- (1000Y° - (1Y°
- 1000000 -1
- 999999

c.49x5.1=(5-0.1)x(5+ 0.1)
- (5)°-(0.1)
- 25-0.01
- 24.99

d.15.9 % 16.1= (16-0.1)x (16 + 0.1)
-(16)" - (0.1)°
~256-0.01
~255.99

Answer 7.
a—-b=10,ab =11
We know that:
(a-b)>=a%-2ab+ b?
= (10)*=a*+b* -2 » 11
= 100 =a? + b* - 22
=a’+b?*=100+22=122
Using (a + b)* = a® + b? + 2ab, we get
(a+b)?=122+2(11)=122+ 22 =144
={a+b)= 144 = £12



Answer 8.

X+y =9 xy=20

(i) Weknow (a +b) =a? + 2ab + b?
x4y =81 x4+ vy + 2xy
= x2+y? =81-2(120) =41
We also know (a - b)? = a%? - 2ab + b?
= (x —y)? =x% - 2xy + y?
= (x-y)?2=41-2(20)=1
= X-Yy ==+l

(i} Weknow (x —y) (x + y) = x2 - y2

= X' -yr=1x11(9=+£9

Answer 9.

Z Z
1 1 (1 1
a+—] =|az|+2uau[—]+[—] =& + 5+ 2
a a a a

(i)

#36=a:+iz+2

2 2
-3 = -2 ({3
a a a
=az+i2—2
a
=34-2=3G2

;\-a—%=i~.@=i4\f§

@ 8 - =[a+ la- 3

a a a

= (G |:|:4'\J'§.| =4 24\!’5



Answer 10.

a‘l=l[:|
d
z
(l}[a_l] :524—%—2“5“[}]
a b=
=.‘:~|1|:||2=E|2—|—i2—2
b |
- & +i2=1[:12
|

2
MNow, [a + E] =& + iz + 2ial [E]

& 5 =
=102+ 2 =104
:-a+%=J10 - + 276
(i) az-izz[aJrl][a_E]
a =] f=|
= (226 (10}
=4 20,26
Answer 11.
- V2 _—.
el - ezl
Oh : % e
= |’3f:-2 =% 4 iz + 2
| 1 =
=>x"+5=9-2=7
X



Answer 12.

() (p+q)=(8)
p?+ g* + 2pg = 64 (i)
(p-q)’ = (4)
p*+ qg°-2pg =16
p*+ g° =16 + 2pqg ..(ii)
Using (i) in (i), we get:
16+ 2pg + 2pq = 64
= 4dpq = 64 - 16 = 48
=pq=12

(ii) Puttingpg =12 in (i) we get:
P2+ q?=64-2(12)=64-24 = 40

Answer 13.

Givenm-n=09and mn =0.36
a. (m-r)* = m? - 2mn+
:»[0.9)2 = m* - 2mn+n°
= 0.81=m”+n’ - 2{0.36)
=0.8l=m’+n°-0.72
=m +n° =1.53

So, (rn+r‘|)2 = m* + 2mn+ n?
= (m+n)® = m?+n?+2mn
= (m+n) =1.53+ 2({0.36)
= (m+n)’ =2.25
=m+n=2=15



Answer 14.
(i) (e vy} =(1)

=‘;~><2+y2—|—22xi*,,-"=1
=’ 4y’ =1-2(—12) =14 24=25

Now, (x —y)? = x% + y? - 2Zxy

= 25 - 2(-12)
= 25 + 24
=49

=X -y =47

(i) -y2={x+y)(x-vy)
=(1)(x7)=+7
Answer 15.

(i) Dividing the given equation by a , we get:

2
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a a 3 a
=}-a—£=?

d
(i) a+—=7
if—~%—2=49

d
if—n%=49—2=4?

d



Answer 16.

(i} Dividing the given equation by a we get

a-23- l= 0

a
= a—l= =

a

(ii)a—==3
Squaring both sides ,we get
[a—l]zz az—l—iE—E:Q
a a

Now,

1} 1
[a—|——] =& + 5 +2=1142=13
g a

= a+ %=i~,f1_3
(i) & —i2=[a+é][a_i]

a a
= (£ 13| (3

=313

Answer 17.
Given 2x+ 3y = 10andxy =5
Ax? + Gy? = (2x2)+ (3y)*
= (2% + 3y)* - 2(2x)(3y)
o [ {@+bY = & + B2 + 2ab, 50,87 + b7 = (a+b)’ - 2ab]

- (10§ - 12(5)
- 100- 60
- 40



Answer 18.

(x+y+2)=(12)

=bx2+y2+zz+2xy+2yz+22x=144
=;~:><2—|—y2+zz—|—2|:=<y-|—yz+zx.=144
x4 2(27) = 144

2 2

= x* 4y 4+ £ =144 _54 =90

Answer 19.
(a + b+ c)? =(9)?
a+b?+c? + 2ab + 2bc + 2ca = 81

= 41 + 2{ab + bc + caj = &1
#215b+bc+ﬁl=81—41=4|:|
= ab + bc + ca=20

Answer 20.
(p+q+r)=p*+qg°+r*+2pg+ 2qr+ 2pr
= 82 + 2(18)
= 64 + 36

=100
=D+ g+r =100 =410

Answer 21.
Givenx+y+z=pandxy +vz+zx =4
(x+y+zj2=x2+y2+22+2><y+2yz+22x
= x2+y2+ 22 = (X +y +2)° - 2xy + 2yz + 22X
:‘,>x2+y2+22=[><+y+zj2—2(><y+yz+z><j
=2+ y2+ 22 = (p)’ - Aq)
= xfryi+ 28 =p?-2q



Ex 4.2
Answer 1.

(iYUsing(a-b)*=a*-b*-3ab(a-b)

(2a- 5b) = (2a)* - (5b)® - 3(2a) (5b) (2a - 5b)
= 8a? - 125b% - 30ab (2a - 5b)
= 8a® - 125b® - 60ab + 150ab?

(iUsing(a+b)*=a*+b®+3ab+(a+hb)
(Ax+ 7y =(4xP+ (7y)* + 3 (4x) (7y) (4x + 7y)
=64+ 343 v + 84 xy (dx + 7y)
= 64x7 + 343 y® + 336 x%y + 588 xy?
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Using (@ + b + c)®=a%+b%+c?+3a%b+ 3a%c + 3b%a + 3c%a + 6abc

3
(a—i+b]
a
3 2 2
=ag+[—l] +b3+352[—L]+332+3[—LJ b+3(—LJ a+3b%a +3b? [ J+Ga[ l]b
a a a a a a

2
233—%+b3—33+332b+3b —3: - 6b

+3 432
a a a



Answer 2.

1
5X +— =7
Ex

17 1 1
USing[a+_] =g g +3[a+_], wie get
a 3 a

17 3 17 1
S 4 —| =15x" 4+ |=—| + 3|5x4+ —
S S

Sx
343 = 125:% 4 1 -+ 3(7)
125x
= 125x° 4 - =343 - 21 =322
125
Answer 3.
3Jx - L =q
3
3
Using[a—l] = a —%—B[E—E], we get
a 3 a

1 s [1Y 1
[3)‘: — ﬁ] = |3x%| —[i] == 3[3)( — E]

1

=720 =27x" — —_ - 3(9)
27w
= 27x" - — =729 427 =756
2
Answer 4.
x+l=s Tt
>

Squaring both sides of (1),

Z
o4 -
x

:,~><2+—12+2=25
x

=x,-><2+i2=25—2=23 i
*

Cubing both sides of (1),

[x + 1]3 :'5"53

4

x3+i3+3[><+
%

:,-x3+i3+3.5.=125
Y
:,-><3+i3=125_15=110
4

l] =125
X



Squaring both sides of (2},

z2
[xz + iz] _(23F

b
x* 4 i4 + =529
xl
—|— =529 — 2 =527
X
Answer 5.
a—to7 1)
=]

Squaring both sides of (1),

2
[a—l] =I?I2
b
S+ —2=49
B
=& + =49+ 2="51
a
z
MNow, [a—|—£] =& -|—i2 42
d a
=51+42 =53
1

2

=48+ — =4
g

MNow az—iz=[a+l][a—l]=
a

a a

Answer 6A.

Using (a+ b)z = a° + 2ab +b*®

i 1‘\2 1
= |g+=| =& +2+—
Y. &
¢ 1\2
=iligg 2| = sy P
L= a
¢ 1‘\?
=|a+— 14+ 2
oo 8
Py 1\.2
=|la+=| =16
oo a8y

S5Z 4]

= L 7,53



Answer 6B.

Using(a+b)’ = &+ 2ab + b?

(2] - 222 (3]

¢ 1\2
= | a+ —

|l
m
+
[
+
|

53+—1 =|la+ EJ[EF +i— 1] ..... |:|._Jsir‘|g a +b? =(a+ b)(az+b2— ab)}

g° a &
= (x4){14- 1)
= (x4 (13)
=+52
Answer 7

M
We know that
17 - 1
[m—— =m -|——2—2
I m

m-3) =7
=m-—| =7
i

:bmS—i—B[m—i]:}—’B
m- rm

:.m3—i3—3><?=343

3
T

=m - =343421=364



Answer 8.

9a? + Lz _ 23
9a

{57 > [17 1
Using [3a+ —| = (2a) - 2Ea) | —
g[ +3a] +[3«BI K [36]

1Y > i
=:~[Ea-|——] =9 + —+2
36! 952
" =232 =25
=-Sa4 — =5
+35

Cubing both sides, we get:

a (17 1 1 3

=27 4+ 1 - +3(5) = 125

2fa
=278’ + — = =125 15= 110
273
Answer 9.
“+ 1 —18
¥
12 2 1
(i}Usiﬂg[x—_] =x" 45 -2
X *
1P
=;~[>c:——] =18-2=16K
¥
:Hr:—l:él
¥
3
(ii}[x__] =x3_i3_3[x_l]
¥



Answer 10.

2
: 1
III}[DJr—] =p’ + 5 +2
P p
2 1
= 3o =p +—2+2
P
2 1
=p +5=3-2=34
P

2
1
P

1
P’ + =
p

(ii)

= (34F =p“+i4+2
1 p

=p' + - =1158-2=1154
p

3
(iii}[p+l] :p3+i3+3[p +l]
P P
3 1
=216 =p +—3+3.6.
i P
=p'+ 5 =216 - 18 =198
p

Answer 11.

r
2 1
=rf4 5 =164+2=18
r

.. z 1]z 4 1
tu}[r +—] S

= J4

:>.18.2=r4+%+2

-
=t 4 L =324-2=32

r
[iii}[r—13=r3__§_3[r_l]

I r I
=;=|4|3=r3—l—3|4|

3
r

=644 12 =76



Answer 12.

Answer 13.

1 1
X+ —=p x-—-=g
x x

= a5 =d+z 2
X

Equating the value of x* + Lz from and (2}, we get:
%

pl-2=qg°>+ 2
:_p:_q:=4



Answer 14.

1
a+ - =
z P
3
1 1 1
s+ f =4 e sl
(=] a =]
=p’ =&+ = +3p)
a
=‘r*53+i3=l33—33=plp2—3|
a
Answer 15.
2
[a+1] =&
a
1
=a+ - =43
3
NDW,[E:+1] =53+i3+3[a+1]
a 5 a
3
= (+f3] =53+i3—|—3w'§'|
a
¢a3+i3=m—3¢§=0
&
Answer 16.
a+b+c=20 -k

=(a4+bi+c=0
cubing both sides

=.‘=~la—|—b13—|—C3—|—3la—|—bllclla—|—b—|—l:l=|:|
=;~53-|—b3—|—35b.a—|—b.+c3+0=0
=b53+b3+c3+35b|5+b|=|:| sl 2

Using (i}, we get,a + b = -c From (2),

& +b? £ £ 3ab(—c) =0
=& +b’ + & =3abc



Answer 17.
a+2b+c=20 1)

=lat+ b +c=0

—(a+ b+ +3a+bicla+b4c=0
=~ a +8°+6ablat2bi+c° +0=0

=a 4+8° 4+ +6ab(a+2b) =0 (2
Using {1}, we geta + 2b = -c

From (2),

a*+ 8b* +6ab(-c)=0

:b53+833+-::3=65bc

Answer 18.

x}*+yP=9 x+vy=3

.:x:-|—y.3 =:x:3-|—~,.f3-|—3>c:y|x-|— W)
=.‘:~|3|3=9—|—3X‘:..f|3|

= 27 =9 4 Dy

= Oxy =J¢ — S =18
= Ky = 2

Answer 19.

Using (a+b)* = a2 + 2ab + b?
5piBT = [a+b)2—25b
=a?+b? = (57 - 2(2)

=&’ +b% = (5)° - 2(2)
=ag2+b2-25-4

= g% 4+ % =21

a®+b® = (a+b)(&” +b? - ab)



Answer 20.
=g ==, pg=-132
3 3 3
p—q" =p —q —3pgip —qJ

=.*.-|—:|_|3 =[:|3 —IC|3 — 31=121 (=1
—=p' g =—144 36 =35

Answer 21.
3 3
mMm—-—nN=—-2m —n =-=26
3
(m — ) =m3—r‘|3—3mr‘||m—r‘n

(=27 = _26 — 3min (=2

= Bmn = -2+ 26 = 18
=mn=23

Answer 22.
2a-3b=10

125—3313 =|2-5||3 —13313—212511331125—331
= 1000 = 85 — 27b° — 12(16) (10
= 83 — 27b° = 1000 4 1920 = 2920

Answer 23.
Siven x+ 2y =5
(% + 2y)3 = 5°
= (x7+ (29)° + 300y (x + 2y) = 52 | ...[Uﬂing (a+b)°= (a) + (b)° + 3ab(a+ b)]
= [x)a + (2\,1)3 +Bxy(x + 2y ) = 125
= ()" + (2y)" + 6xy(5) = 125
="+ 8y7 + 30y = 125



Answer 24A.
[4::( + 5\;)2 + [4)( —5%;)2
= ()® + (5y)° + 205+ () + (Sy)° - 2A4x)(5y)

= 16x% + 25v% + 40y + 16x% + 257 — 40xy
= 32x% + 50y

Answer 24B.
(7a+ 5|:1)2 -(7a- 51:1)2
= (78) + () + A7a)(5b) - [(?a)z + (3b)? - ;{:«-.5.)(5;3;.]
— 49a% + 25k% 4+ 70ab - [49.32 +25h2 - ?Dal:-]

= 70a+ 70ab
= 140ab

Answer 24C.
(a+b)* + (a—b)®
= a2t b¥ Sab{a+b)+ aS—Sab(a—b)—H
— & +b®+ 35+ 3ab® + &8° - 38 + Bab® - b?
- 2&° + 6ab”®

Answer 24D.

-y



Answer 24E.

(x+y- z)2+ (x—v+ 2)2

= )2+ y2+ 2%+ Ay )+ Ay )=2)+ AxN-2) + xP + w2+ 22+ 200~y )+ A~y N(2Z)+ Ax)2)
)4 YT+ 2T+ 2 - 2YZ - 2N 4 KT+ W 4 2 - 2xy— 2VZ + 2xE

2x? 4+ 2vF 4 27 - dyz

Answer 24F.

i

=a
= 53+i3+35+§—a +—3+35—§
=] d g =
=
Answer 24G.

(2 + yj(4x2 — 2y + yzj

= 2::::(4::<2 — 2y + yz) + yliébc:z — 2wy + ﬁfjl
= Bx¥ — Bty + Zaov® ¢ Dty — Doy® 4 P

= B 47

Answer 24H.

[x——l][x2+ 1+ %J

i A

x[x2+1+i2J—l[x2+ 1+i2J
X x x

I
b
+
b
+
I
|
b
|
I
|

I
#
|
|



Answer 241I.
(% + 2y +32) (xz + ¥+ 9zF — 2wy —Byz— 32><:|
= x(xz + dy? + 9ZF — 2wy —6yz—32><)+ Ey(xz + dy? 975 — 2wy —Eyz—Bzx)
+ 32()(2 + dy? + 978 —2uy —Byz — B‘zx)
= 7 4 duy? ¢ OxZ® — 2wty —Bayz—Bzx + 2y + 8y 4 18zt —dwy® — 12vTz —Exyz

+ 3%z 4+ 12v7 2+ 272° —Bxyz — 18yz" — Gz
=%+ 8y¥+ 2725 - 18xyz

Answer 24J],
(1+x)(1—x)(1—x+x2)(1+:=<+:>c:2)
=(1+><)(1—><)|:x2+1—x)(x2+1+x)
I: )[(x2+1)2—x2} ..... (Usiﬂgaz—b2=(a+b)(a—b))
|:1 x)[x + 2% 41— x]
(
1

I x:l(x + X +1)
(x4+x +1) (x4+x2+1)

= %* 1 8% 4 - pbu i ot

1- x®

Answer 24K.

(35+2b— C)(Qa2+ Ah? 4+ & —Gab + 2bc+3ca)
. 35(952 +db® 4+ o —Gab+ Zhot 3ca)+ Eb(gaz + by cf—Gab+ hot ?x:a)
- C(Qaz + 4%+ c2-6ab+2bec+ 3ca)

= 278 + 12ab® + 3ac® — 188 + Gabe+ 95fc+ 18ab + &% + 2hf — 12ab® + 4b®c+ Gabe
~95%c- 4b%c - ¢ + Babe - Zb e - 3ac?
=275+ &% -7 + 18abc

Answer 24L.
(3x + Sy + 22) (3x — Dy + 22)
= (3x+ 22+ 5y)(3x + 22 - 5y)
= (3% + 22)2 —~ (5*;)2
= D%+ 2(3x)(22) + 4z - 257
= 9x® - 257 + 4z + 12xz



Answer 24M.

(2x — Ay + 7)(2x+ dy + 7)

= (2x+ 7 -y ) (2 + 7 + dy)
(2x+ 7V - (4y)°
dx® + A2 T+ 77— 167
4w — 1647 + 28x + 49

Answer 24N.

(3a-7b+3)(3a-7b+5)

- 3a(3a-7b+5)-7b(3a-7b+5)+ 3(3a-7b+ 5)

- 9% —21ab + 15a—21ab + 4907 - 3%+ 9a—21b + 15
- 957 — 42ab + 24a+ 49b2 - S6b + 15

Answer 240.

(4m —5n-8)(4m —5n + 5)

— 4 (4m —5n + 5)— 5n(4m —5n+ 5) - 8(4m - 51+ 5)

= 16m° - 20mn + 20m —-20mn + 257° - 251 - 32m + 40n - 40
16m° + 251 —40mn-12 m+ 150 - 40

Answer 25.
(i) (3.29)°* + (6.71)3

= (3.29 + 6.71) — 3(3.29) (6.71) (3.029 + 6.71)
(10)° — 3(3.29) (6.71) (10)

=1000-30(5 — 1.71} (5 + 1.71)

= 1000 — 30 (5)* — (1.71)f

= 1000 — 30 (25 — 2.9241)

= 1000 — 30 x 22.0759

=1000 — 662.277
= 337.423

(ii)(5.45) + (3.55)°

= (5.45+ 3.55] —3(5.45)(3.55)(5.45+ 3.55)
=(9)° —3(4+1.45)(4 - 1.45)(9)

=81-3(16 - (1.45)°(9)

— 81-27(16 - 2.1025)

=81-27x13.8975
=81-522.3825 = 206.6175



(iii) (8.12)3- (3.12)3

— (8.12 -3.12)° +3(8.12)(3.12)(8.12 - 3.12)
=5 4+ 3(8.12)(3.12) x5

=125 4+ 15x(8.12)(3.12)

=125 + 15x 25.3344

— 125 +380.016 = 505.016

(iv)7.16 x 7.16 +2.16 X 7.16 + 2.16 x 2.16

= (7.16)" +(2.16)(7.16) +(2.16)"

=(7.16)" +(2.16)(7.16) +(2.16)" +(2.16)(7.16) —(2.16)(7.16)
= (7.16)* +2(2.16)(7.16) + (2.16)* — (2.16)(7.16)

=(7.16 +2.16)" — (2.16)(7.16)

= (9.32)" — 15.4656

— 86.8624 — 15.4656 = 71.3968

(v)1.81x1.81-1.81x2.19+2.19x2.19
Sol: 181x181-181x219+219x2.19

= (1.81F - (1.81x2.19) +(2.19f

= (1.81)] — (1.81x2.19) +(2.19)" —(1.81x2.19) + (1.81x 2.19)
— (1.81] —2(1.81x2.19) +(2.19) +(1.81x 2.19)

= (1.81—2.19)* +(2.00 - 0.19)(2.00 +0.19)

— (0.38)° +(4—(0.19)°}

—0.1444 + (4 - 0.0361)

=0.1444 +3.9639 = 4.1083
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