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UNIT 3 - ALGEBRA

b il L

3

Expansions

POINTS TO REMEMBER
1. () (a+blP=a*+b*+2ab (i) (a-b)=a*+b*-2ab
(iif) (a+b)?+ (a-b)*=2(a*+b?) (iv) (a+b)?2-(a-b)?=4ab
(v) (a+b)(a-b)=(a*-b? i) (a+b)Y2=(a-b)*+4ab
vii) (a-b)*=(a+ b)? - 4 ab.
. P, A . L AL -
& () (a+;) =q +-a—2+2 (if) (a a) a +a2

0 oDdelrt) @ (ot oo
(v) (a+£)2“(0_£)2 =4 (vi) (H«!-i)z =[aﬂ-§]2+4
(vii) (a—%)z = (a+:];)2 -4

3. (a+b+c)=at+b2+c2+2 (ab+bc+ca).
_, 8. () (+a)(x+b)=x*+(a+b)x+ab
(i) (x+a)(x-b)=x2+(a—-b)x—ab
(#ir) (x-a)(x+b)=x*-(a-b)x—ab
(iv) (x-a)(x-b)=x*-(a+b)x+ab.
Note (x +a) (x +b)=x?+(a+b) x +ab
= x? + (Algebraic sum of 2nd terms) x + (Product of second terms).

27 1
5. (a+b)3=a3+b3+3ab(a+b)=a3+3a2h+3abz+b3and(ﬂ+;) =a3+—+3(a+—).

| AL 1
6. (a—b)3=a3-b3-3ab(a—b)=a3-3a2b+3abﬁ—b3and(a-;) =a3____3[a___),

9 Ifa+b+c=0, thena +b%+c3=3abc
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]

Sol.

(i7)

(iii)

Q.2

Sol.

(i7)

(iif)

EXERCISE 4 (A)

Using the standard formulae, expand
each of the following (Q. No. 1 to 13) :

() (4 a + 9)?
(i) 3 x + 10 y)?

(i) (N2 m+3n)2.
() (4a+9)?%=(4a)+9)?*+2 x4ax9
=16a*+81+72a
(3 x+10y)?
=(3x)2+(10y)2+2><3x>< 10 y
=9 x2+ 100 2+ 60 xy

(V2 m+3n)2 =((2m)? + (V3 n)?
+2><\/-2-mx 3n

=2m? +3n2 +2J6mn Ans.
(1) (2 a% + 3 b)?
3"y rep"

1 2
(iii) [2x+5-£] :

(i) (2 a* + 3 b)?
=2a?)?+(Bb)?+2x2a*%x3b
=4a*+9b2+12a%*b

(3 x2y+ z)°
=(3x2y)2+ (2?2 +2x3x2yxz
=0 gyt gl L 6 iy

.
[2x+—-1-)
T
1

2
= (2x)2 +[3L] +2x2x%x—
X

a0
1 4
iy o8 i :
=4x +9x2+3Am~..
ad 2
6
(0[%x+%y) @o(§+;j
2
(iii) (6+—5-) .
X

Sol. (0 @-x +%yj2 ! (%x)z . (_g_y)z

25 36 3

2] 2 '
o (2] (3 (3
3o 3 X 3 X

x2 36
= +—+4
9 x2
g B 5
P =6z+(_) i
(iif) ( x) (6) x 3
=30+ 22 - iﬂ Ans.
x2

Q.4. () (B5x-3y)?

(i)) 3 a—-7b)?
e ]
(i) [Ex——z-y].

Sol. (i) (5x—-3y)?
=(5x)2+(B))*-2x5xx3y
=25x2+932-30xy

o) '3 a7y |
=(Ba)P+(7b)2-2%x3ax7b
=9a2+49b%2-42 ab

177 3T N A NE e
(it} (?“EJ’) =(?‘) *G”)

; A
(iii) [5 X — ;—x) :
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w

‘ Sol.

(i)

0. .

Sol.

(i1)

(iii)

(1) [cﬁ _%)2 = (a®)? +(-§-)2
D

=D ot x—

4 b?

=a% +—-a?b
4

T 2 raa T Y

55 534 1.9 L 25 3q

Sa. 2b
X X

2 h . 3a

=25x2 + .
D

() (@+2b+3c)l

(i) Bx+5y-2z)?
(i) 2 x - 3 y+ 7 2)*
(i) (@+2b+3c)?
=@2+@2b2*+@Bc) +2xax2b

' +2%2b%3c+2%x3cxa
=a*+4b2+9c2+4ab+12bc+6c¢ca
Bx+5y-222%=3x)+(5y)*
+(22)2+2%x3xx5y-2%x5yx2z

SRR )X 3 x
=9x2+25y2+422+30xy-20)z
- 12 zx

(23;:—33,:-!-’72:)2=(23c)2+(3y)2

+(7z)2_2x2xx 3y—-2x3yxTz

O 22X 2 X
=4x2+9y2+4922-12'xy
- 42 yz+28 zx Ans.

Q.7.

Sol.

(i7)

(iif)

Sol.

(i)

+2K—x><""“— —ZK—K2“2X2K-3—“

() (6-2y+42)?

(i) (4 x -3 y +2)?

(i) (71-2x -3 y)?

(@) (6-2y+42)72=(6)*+(2)*

+(42)2-2%x6%x2y-2%x2yx4z
+2%x4zx%x6
=36+4)?+1622-24y—-16yz+48z
(4x-3y+2%=(4x2+(3 )+ (2
—2Xx4xx3y-2%x3yxz
+2xz%x4x
=16x2+9)y*?+2z2-24xy—6yz+8 zx
(7-2x-3p2=(TP+@2x*+(3y)
=2 X TX2x+t2X2x%3y
=2 X 3y x 7
=494+4x2+9)?-28x+12xy—-42y
Ans.

(i) [Zx R 1]2.

(&) (&) (&)

2 3 3 2x

2y 2y
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ot e S
————————————————— e ————
S s R U Q. L3 o +2 SNG4 FE
R
A [ Sx+— || Sx——
R il [ L L . 2 -
9 4y y (1)y-10€3 3 3
2 pRE i T
3 ; (i) (Zx +-—2-)[2x - 2)_
3 2 [ 2 | 5 4
(7i7) (2x+-;——l) = (2x) +('£ () Sol. () Ba+2b)(Ba-2b)
3 e . ' =(Bal-(2b4=94*-45
+2><2x><;-——2><-;><1——2><1><2x {-,-(a+b)(a-b)=a2—b2}
9 6 ' 1 1
=4x2+;§-+1+125;—4x (i) [5x+5—£J [Sx—g]
9 6 2
=4x2+-x—2+13—;-4xAns. =(5x)2-(-1—-]
Q.9 ()x+7)(x+4) o 2
(ii) (@ + 13) (a - 8) {-(@+b)(@-b)= azjb._ }
(iii) (v - 6) (v — 4). BT s |

Sol. (1) (x+7)(x+4) AL
=(x)2+(7+4)x+7 x4 3 3
—x2+11x+28 (e} (2x2+§5j (2x2—;2-)

(if) (a+13)(a-8) 2
=g?+(13-8)a+13 x (-8) | =(2x2)2_(}7) .
—?+5a-104 {(a+bd)(a—b)=a*-b?}

i)y (y—6)(y—4) 9 '
=P+ (-6-4)y+(-6) (-4 T gt

=32 -10 y+ 24 Ans.
Q. 10. ()i %)Y —=5ix)
(i) (5x-4y)5x+3Yy)
(ii)) 3-7a) 3+ 4 a).
Sol. () (®+2x)(9-3x)
= (O F2x=31)* 0 +2x* (3%
=81 -9x-6x2

Q.12. ()(2-x)(2+x)(4+x?)
(i) (x+y) (x=p) 2+ ).
Sol. (1) (2-x) (2 +x) (4 +x?)
= {2 - @)%} ¢ +x7)
| { (a_|_b) (a_b)=a2—bz}
=(4 — x2) (4 +x3)
=(4)2 - (x2)2=16 —x* Ans.
(i) 5x-4y)(5x+3)y) Gi) (x+y) (x-y) (x7'+.;/2)
=(5x2+(-4y+3y)x5x = {(x)2 - )2} (2 +)2)
i A S e = (2 -2 (2 +)P)
=25x2-5xp—12)7 =(x)2- 02 =x*-)* Ans.
(i) 3-7a)(3+4a) Q.13. () (x-2)(x=3) (e+4)
_.—_—(3)2+(—7a+4a)><3+(—7ﬂ)(4a) (i) x=-5)2x-1)(2x+3)
=9-9ag-28ad° Ans. -
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Sol. (i) (x=2) (x—3) (x+4)

= 0 b g g2 TELR

={x*+(=2-3)x+(-2)(-3)} (x+4) 42 5
=(x2-5x+6)(x+4) g aant
=x3_5x24+6x+4x2-20x+24 =2x +x_2“=2(x +x—2] Ans
=).3-_-—x2...14x+24 Ans. 12 12
(i) (x-5)Qx-1)(2x+3) (i) ("”‘;] _(x_;)
i =(x-5){2x)*+(-1+3)2x | 1
+ (419 (3)} =(x2+x—2+2)—(x2 +.x_2_ )
i = (0 =5){4'x +dix- 3} | ot 1
i =43 +4x2-3x-20x2-20x+15 =32+ + 23 = — 42 = 4Ams
! e es L 16293 +15 Ans. Q3 :
Q. 14. Simplify: ) [a K ] _[ : a}
‘ (7) (a+b)2+(a—b)2 ob i a Tmos )k

(i) | x+—

(i) (a+b)*-(a-b) Gl (RbNeA V2D
( 1)2+( 1)2 | ={[2_b) +("a_) ety a}

X o P )
2-' 2 2b a 2b a
1 1 - _ + | — -2 X X
@iv) (x+-— | a 2b g 2h
X X
2 2
R Ty o) e +4b +2)
W el L PR ageeht o
1) 1 1 —[452 n ”22 -2]
2
(‘W) (3x—§] —(3x+§] (3x—3—x] . ﬂ'z 4213
' 2 4b

(i) (5a+3b)*—(5a-3b)*-60ab s ”b2 +‘”’2 P _4‘-’;2 iy

Wiil) Bx+1)2-@x+2)(Bx-1). ol : -

Sol. (i) (a+b)2+ (a—b)? pRE L
=a2+b2+2ab+a2+b2j2ab i) (3x—l}2 —[3x+i](3x~ij
=2a’+2b%2=2 (a’+b% Ans. ' 3x 3 3x

(i) (a+b)*—(a-b) P e
= (a? + b2 + 2 ab) — (a* + b2 - 2 ab) [31:—--3———) —{(3x)2-[-§) }
= +b2+2ab—a*—b2+2ab 4
=4 ab Ans. {“(a+b)(a-b)=a*-b*)

) 2
B (g ) | 1
— - =< (3 — | =2x3xx—
(iid) (.x+x} +(x x] {( X) +[3x} XX X Bx}
O T R ' L
‘= x +;?+ +.x x2 | _{gx?_ }

9 x2

P PR v T
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1 1
=[o¢t PEEL T o i TG et

1 1

—2-9x2 %
9 x2 0 x2

=9x? +

2273 -2 gat-)
= —X —2:2 o *-'1
9-‘4» 9 Ans.

vii) Sa+3b)2%-(5a-3b)*-60ab
={(5a*+(3b)*+2 x5a%3 b}
—{(5a*+(Bb)*-2x5ax3b}-60ab

-(25a +9 52 + 30 ab)
~(25a*+9 b*-30 ab) - 60 ab
=25a2+9b%2+30ab-25a*-9b?
+ 30 ab - 60 ab
=() Ans.
Bx+12-Bx+2)(3x-1)
@)X L2 x 3%}
—{Bx)2+2-1)3x+2x(=1)}
=O9x2+1+6x)-(9x*+3x-2)
=9x2+14+6x-9x2-3x+2
=3x+3=3(x+1) Ans.

(viii)

Q.15. () Ifa+ b =7 and ab = 10, find the
value of (a - b).
(i) Ifx—y=>35 and xy = 24 find the value of
(x+).
Sol. () (a=b)*=(a+t b)? — 4 ab
=(7)2 -4 x 10 =49 — 40
=0 = (+ 3)*
a—b=13 Ans.
(i) x+yP=Gx-y)?*+4xy
=(5)%+4 x24=25+96=121
= (+ 11)?
sty =+ T ADS
Q.16. If (3 a+4b)=16and ab =4, find the
value of (9 a? + 16 5?).
Sol. Ba+4b)=16

Squaring both sides .
B a)l+(4b)?+2x3ax 4 b= (16)?
= 9a?+16b%+24 ab =256

M .;

= 9a?+165%+24x4=256

= 9a%+ 16 b%+96 =256

= 9a%+16b%2=256-96=160

Hence 9 a2 + 16 5% = 160 Ans.

If (a+ b)=2 and (a — b) = 10, find the

values of :

(i) (a® + b?) (ii) ab.

at+b=2anda-5b=10

2 (a2 +b2)=(a+b)?+ (a—b)*
=(2)2+ (10> =4+ 100 = 104

Q.17.

‘Sol.
(7)

a4+ bht=—=15

(i7) 4ab=(a+b)% —(a—-b)?
= (22 -(10)2 = 4

-96
D= =
4

—100 = -96

—24 Ans.

If (a — b) = 09 and ab = 0-30, find the
values of (i) (a + b) (i) (a* = b?).
a-b=09 and ab=0-36
" Now
(i) (a+b)*=(a->b)*+4ab
= (0-9)2+ 4 x 0:36
=(-81 + 1-44 =225 = (£ 1-5)?
a+tbh=x1)5
(i) a*-b%*=(a+b) (a-b)
=+15%x09=%x135 Ans.

Q. 18.

Sol.

1
019, . 1F [x i ;‘) =5 _ find the values of

(i) [x +—l—] (ii) (x“ +L]
x2 x4

s 2
x+—=3
X

Squaring both sides,

E
(i) [x - é) Ea)E

1
x 2 +T=
X

Sol.

-5 25-2=123
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1 I
¢ [x2+—] (")( 81"

x2 +-—1-2——‘ 23 Ans.
X

- Again squaring both sides,

(#7)

Q. 20.

Sol.

(i)

1 2
(4] -2
= (x2)? + T(Z’))z +2xxxL=529
X X
= x4+ +2=529

X

— x4+-17=529—2=527 Ans.

X

X

1
o(+5) ol )

0F-5=4 = (x-1] -4

If [x — _1_) = 4, find the values of

x X
Squaring both sides,
= . x2 +l-—2><x><~1—=16
% X
K +—%——2 =16
X

X2+ —=16+2=18

X
. x2 + LAY
o =2
Again squaring both sides,

| ( 2 +—1-)2 i (113)2

x2

Sl o L Bl 1 G0y

x4 x2
L x3 +—1—+2 324
x4
= x4+—1-=324—2=322
x4

x4 -I-—IT = 322 . Ans.
X

X

o x=2 =—1- find the values Of.

Sol.

x—2= 2 gk = X Sl =
R 3
Squaring both sides,

. Y
(i) (x - '315] = (2)°

= x2+——}——-—2><x><L=4
0 x? 3x
= 2 4 o LA
9x2 3
Lo Fpe b (g ey
X< + =44+==—
T 9x? B 3
Jast o 1o
Qx2 .13

(ii) Again squaring both sides,

Ll 5
2\2 -
=H(x +|——=| +2xx° X
o |:9x2:| 0 x?
ppeacd -, (1196
~ Rlyd.. D 9
e paliuS 196, 02 194
=7 81xd*% 9 ¢ 9

Q. 22.

Sol.

o (s3] (o) -

If (:c - —I-) = 6, find the values of

X

o)) wla-3)
x+l=6
X

=(6)’~4=36-4=32
—--_—i--..}

=i4ﬁ

16 x 2
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A
1 1 1 Zoe bz g 1
(”) xz_;.z_ —[x-!-x] (x—;) (Hi’) 2 "'xz -—2(): x2)
= 6 (B4t 24T PR =2 x+l) g 2
_ Ay X
Q.23. If (x——l-) = 8, find the values of S L = i(Chey (-|_—J§) = +6v/5 Ans
, X
1 2
1 225 T [rx™ & = 9=, find the value of
(7) (x - ;) (i) [xz be? %) Q [x 25 32 } 5° '
1 : x—i I
Sol. x—;:B DX ) I[
1 2l
2 2 2 L s
E = = D=t
(7) (x+l] :(x—%) +4 Sol. x 25 x2 5 Wis
X
=(8)2+4=064+4=068 2 |
= x——l- = X2 : —2::-:.11:.'><i
= 4ex 17 . §x? x
L oA et S B . b '
X 29 x4 28
(i) x2—L=(x+l)(x—-l-] 47 2 45_9 ”
A B s, - g S ()
=+2417 x8 = +164/17 Ans. 1
x—s—"+3 Ans
1 | | v
Q.24. If (x +;-) 7, find the values of 0. 26. (e — 4 o 21 S0 amtid = 0, find e
] B value of :
() (x + —) (77) (x - ;) 1 1
(f)(“‘; N 1
(iif) (2 x2 ———) l 1
i x2 (ff,‘) (ﬂz ———'] (fv) (ﬁ'2 +E?]
1 pk
Sol. (i) x* +— = Sol. a?—4a-1=0 |
2 ekl Dividing by a (-a=0)
(x+-l—j =x2 +—+2 1
X i de -a-4-—=90
cl
=7+2=9=(£3)2 1
| () a-—20=f tass sy
x+l=i3 8 a
& -HKE 5
LAk st g, gt
(i) (x—;) =X +x—2"2 [)2 1)2
(ii) [a+—~) =(a——-) +4
=7-2=5=(2+5)? a a
53 (42 +4=16+4=20=4x%5
o X— = =B AN,
x
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| Q. 28. Using (a + )2 = (a® + b% + 2 ab)

el o evaluate :
1 | 1 (i) (137)? (i1) (1008)2
() -2 L T (“ E };) (" & Ej - (i) (11-6)?
Sol. (/) (137)% = (130 + 7)?
= ok =+84/5
‘2.‘5“ V5 = (130)2 + (72 +2 x 130 x 7
(i) az+_1_._[a__l]2+2 = 16900 + 49 + 1820 = 18769
i a? a (i7) (1008)% = (1000 + 8)2
= (4)2 +2= 16+2 =18 Ans. — (10()0)2 AL (8)2 + 9 x 1000 x 8
- = 1000000 + 64 + 16000
Q.27. If a= where a # 5 and a # 0,
fe5?2) = 1016064
find the values of : _ (i) (11-6)% = (11 + 0-6)2
[ 1) (ﬂ+l] =(11)2 + (0:6)2 + 2 x 11 x 0-6
a e —
YA 10 S =121 +,0:36:+ 13:2
( gt ) (ﬂz ol ] =134:56 Ans.
R 1 . a8
(i1 gz j 1 ) a? ) Q.29. Using (a — b)? = (a* + b2 - 2 ab),
1 ] evaluate :
e e R A AT O (i1) (992)%
| lck (iii) (9-98)2
i A T Sol. (i) (97)2 = (100 - 3)?
1 = (100)% + (3)2 -2 x 100 x 3
R e = 10000 + 9 — 600 = 10009 — 600
1)2 : 1 2 = 9409
(7i) (ﬂ i —) = (a S ;) R S0 rd (i) (992)%= (1000 - 8)?
a :
= (1000)% + (8)%2 — 2 x 1000 x 8
=25+4=29
= 1000000 + 64 — 16000
. a+s=229 = 1000064 — 16000 = 984064
o : (iii) (9-98)% = (10 — 0-02)?
(iif) a* - —%— = (a +-l—) [a ——-) | = (10)2 + (0:02)2 - 2 x 10 x 0-02
% g ; — 100 + 0-0004 — 0-4
= £4/29 x5=45V29 =99:6004 Ans.
| i Q. 30. Fill in the blanks to make the given
(v) a*+ e, ] 3 [‘" T "‘;) +2 | expression a perfect square :
: 2 2
=(5)2+2=25+2327 (I) 16.a“h QD% .ol
; () 25 a*+16 b% - ...
R Y = 9 %3 Gii) 4a®+20ab+ ........
a z
‘ (iv) 9a*-24ab+ ...
=373 Ans. Sol. ()16a*+9b%+........
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(a+b+0)2=ﬂ2+b2+02
+2 (ab + bc + ca)
=50+2x47=50+94

46
” =@ a)2+@bi+2x4ax3b =144 = (& 12)?
| { (a+ b)=ateb® +2 ab) La+b+c=+12 Ans. _
=16a*+9b*+24 ab | Q. 34. If (a®+b%+c?) =89 and (ab — bc — ca)
(i) 25 a*+160%— . 8. _ = 16, find the value of (a + b - ¢).
=(5a)+(4b)F-2x5ax4b Sol. We know that
:25ﬂ2+16b2“‘40ab (ﬂ+b_0)2=a2+bz+cz
{ola—bids @ +b8=2ab} +2 (ab — bc — ca)
Gil) Ao 20l = §0.48 % 16 = i+ 39 ~
=2 aqP+2x2a%x5b+(5b)> =121 = (£ 11)? |
=4a*+20ab+25 b2 a+b-c=%11 Ans.
(i) Digs =24 ah = =
= (3. q)~— 2 X' 3'g = Bht (A hik 0.1 E E(;‘#E‘RCISE“.B
e 7 Ak 4k 2 A 4 . 1. Xpana . ' ;
9a*—-24ab+16 b : nsz ) () (3 a+5b) i) 2 p -3 )
Q.31. f(at b t+'c)=l14%nd (@t st c") 3
= 74, find the value of (ab + bc + ca). (fff)(Zx +i} (iv) (3ab - 2 c)?
Sol. a+b+c=14 3x /3
Squaring both sides, 1)3 1 7 3
:>a2+bz+cz+2(ab+bc+ca)=196 Sol. (i)(3a+5b)3=(3a)3+3><(3a)2(5b)
=2+ 2(ab+ bc+ca)=196 +3 3 a)(55)+(55)
= THao YO =27 &3 +135 a? b + 225 ab? + 125 b3
= 2 (ab + bc + ca) =196 - 74 - e
—) (2-(ab + be + ca)= 122 4 ‘
Sl (1) @p-39P=2pP-32pP 39
ab+bc+ca=7=61 Ans. +3 (2p) 39)*-(3 9y’
ALEE 2 3 3 :
Q.32. If (a+ b +¢) =15 and (ab + be + ca) S B—3p g X o
= 74, find the value of (a? + 52 + ¢2). LY : )3
Sol. a+b+c=15 (1) (”*g‘;} S wi
Squaring both sides,
(a+b+c)2=_(15)2 +3x2xx§1-;(2x+§)
= a’+bh2+c2+2 (ab+bc+ca)=225
=S at+b2+c2+2xT74=225 8 +2[2x+_1__]
= g2+ b2+ %+ 148 =225 %" x
. 8! i = .
- 2abH B2 £ R=0285 48 = 77 AR, _ g gt Ll LR
Q. 33. If (a®+b%+ c*) =50 and (ab + bc + ca) x3 3x
= 47, find the value of (a + b + ¢). A + %3 i
Sol. We know that =8x +4x+3x+27x3 Ans.

(iv) Bab-2c)P=Bab)’-(2 _t:')3

3% 3abx2c@Bab-2c)
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W

(v)

(vi)

Q. 2.

Sol.

Q.3. If (3>
~ value of (27 x> - 8 )°).

=27a°b*-8c3-18abc (3 ab-2c)
=273 b3 -8 3 -54 a? b?% ¢+ 36 abc?
=273 b3-54a*b%2c+36abc?-8¢3

Ans.
3 3
[3::-1) S (3% -(-1-)
a By

I N3d xul-(Ba--lu)

a a

=27a3 —L-—?) (3{:—1]

a3 a

(

o e S
a’ a

=27a3 - 27a+2——L Ans.

a a3
(ERRTES)
B 2 3

' T ey b LE) )
— N e —X - —
xzxx3y( y

2 3

o 8 3..xy(lx;3y)
SRR T

e B T 2 2
=—x3 —— 3 ——xt y4—x
VTR T R

L S B de a3 o
=—x3 —— +—=xy% - — :

835 2x A : ¥ 27.1’ Ans.
If (4 a+3b)=10and ab =2, find the
value of (64 a® + 27 b>).
4a+3b)=10
Cubing both sides,

(4 a+3b)?=(10)3

— (4a)’+(B b)Y +3x4a
x3b(4a+3b)=1000

= 64a+27b3+36ab(4a+3b)

= 1000

— 64 +2763+36x2x%x10=1000

= 64 a+2753+720=1000

- 64a3+2753=1000-720=280 Ans.

If(3x—-2y) =25 and xy = 6, find the

Sol.

Q. 4.

Sol.

Sol.

Q. 6.

Sol.

3x-2y=J5 -
Cubing both sides.
Bw=29)*=(5)"
= 3x)’-(2y)*-3x3x
x2y(B3x-2y)=125
—27x3-8)°-18xy(B3x-2y)=125
=S 27 x>=83)° - 18.x6 x5= 125
=27 x3 - 833 - 540 = 125
5 2733833 =125+540 =665 Ans.
If (a + 3 b) = 6, show that
a+27 b3 + 54 ab = 216.
a+3b=6 |
Cubing both sides,
(a+3b)=(6)
> @3+@Bb>+3xax3b(a+3b)
| =216
= > +27b3+9ab(a+3b)=216
= @ +27b3+9abx 6=216
= @ +27b3+54ab=216

Hence proved.

. Ifa+25b+3c¢=0, show that

AP +8b3+273 =18 abe.
a£2b+3c=0
at2b=-3c¢
Cubing both sides,
(a+2bP=(-3¢c)
=@ +2b>’+3xax2b(a+2b)
== 2%
= aP+83+6abx(-3c)=-27¢
a+8b3-18 abc=-27¢3
a+8b°+27c =18 abc
Hence proved.

If [Jc+—1—j=31
X

-]
find the value of (x:‘ + —3'*)
X

x+i=3

=
—
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Sol.

Q. 8.

b
I S MadCes (00
[ : x‘3)t ]

CuBing both éides,

1 3
(x + —] = (3)3
X

e +L+3.xxl(x+—l—]:27
x3 x X

:::>x3+—1——+3><3=27
x3 _

— x3 +¥-I;+9=27
x
:>x3+—l—=27—9=18
i

- 1
" Hence X3 +— =18 Ans.

x3

Baby (‘x -4'-1—)=5, find the value of

.1

l A
e
(x ' x3)"

g i
e

Cubing both sides,

["”%)3 (5 .

S __1_-3><xxl(x—l)='125
x3 X %

= x3 —'—L —3x5=125

=X ——-1—-- 15=125

— x3 —-l =125+15= 140
w3 &

Hence x? = — =140 Ans.

2

If (x-;_)=6, find the value of

X

Cubing both sides,
3
(4 -0
= x3 —i—Bxxxg(x——z—)=216 ,
x3 X X
ey e —i—6x6=216
= x3 —1—36=216
=8
= x3 —i=216+36=252
| x3
. x3 i =252 " Awii
3

X

@) [x’-" - x%) (if) (x - —JIEJ
(iif) (E x %—)

Q. 9. If(x + -}—) = 4 find the values of :

sm.x+l=4
X
Cubing both sides,
1%
(7) [x - —) =:(4)3
x :

=x3+l-+3xxxl(x+l)=64
x3 x X

— x3+i3+3><4=64
X

 Moal Sl e
x3

&

Hence x> + i 22,
X

(<=2 (=2 -

=(4)?2-4=16-4=12
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M

(iif)

Q. 10.

Sol.

(@)

o xot =412 = £J4x3
: X
o x——1-=12\/§
b
B
(x——) :(12\/5)3
X
x3——i—3xx—1—(.x—l)
x3 X X
='|_'8'><3_~/§=i24\/§
X3 - 3w (£243)=£2443
CoF

x3——xl?—-i6\/§=i24\/§
T o —;—13—= +24+3 + 643
= 3043, Ans.
If (ﬂ2 +El'2") = 23 _find the values of :

ofe-) w8

1
2 —_—=
@ ki 23

' L 2205 +2
(@) a+; =da +;—2—
. =23+2=25
a—'l--l—'=iJ_?__5=iS
a
Cubing both sides,
et b
(a+—] = (15)3
a

gEes ol

= a’+—+3 xa xul-(a+—l-)=i125

T

3

" b a a

|
3 —_— —
£ a: +a3 +3?( {£5) .:I:125

S +~l.—i15 = +125
a3

= a3 + - = (£125) - (215) = £110.
=3

]

Q. 1150f (a - —) = /5, find the values of :

Sol.

a

1
(i) [mi) (ii) [a:‘ +a_3"]'
Fra s
a

L RS

=(\[§)2+4=5+4=9

a+—1—=i\/§=i3

a

Cubing both sides,

3
(i) (a + l} = (£3)°

Q. 12.

Sol.

a

:>a3+%+3xax—

L (a-i—l):iZ?
a

[P a

= > +-—1-1—+3 (BN 4 27

a
L +Li‘9= R
ad
a’ +—1—= +27-(£9)==18
ﬂ'3

() (a-ﬂ (if) (a3 —a%)
IR 1
(I) G'—f—r =ﬂ’2+;?—2

Cubing both sides,

@ (a-1) =@
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— ﬂ3——-I—-—3a><-—1-(a—-1- =125 :>x3'+—1—x3=iﬁzi251Ans.-
a’ a a 125 5
A v ot bl _Tigs (45 24105 25
a3 3 5 Q.14. If | x+—| =3, show that
= .
<R (SR .
=+ .U P (£15) =£125 (x3+—13—]=0,
o

= a ——13—=1125+(J_r15)

a

a’ - —l? =+140 Ans.

a

Q.13. If | x2 4 I = 32, find the values ,
25 x2 5

of

(7) (x +$] (i) {x-’ ¥ 1251::3 J

S
Sol. (i') [I + g’;]

(77) Cubing both sides,

1 3
(x+§;] = (i3)3

R ] 3]
(X )+[5x] +3><x><5x(x+5xJ _27

{0
x3 + J—w 3} =127
=t T RTINS
{7 R
=T L +==%27
T R

= x3 +-—l-x3= i27~—-(i?—).‘
. 125 b P I

Sol.

Q. 15.

Sol.

13" ]
X+—| =3 ,-_x+-=i-\f§

o
Cubing both sides,

3
(x+~l—J = (+4/3)3
X
= x3 +%+3xxl'(x+—1—)=i3\/§.
. Wi X X
= X%+ +3x(£43) = 3,3
X

- x3 +L3+.(J_r3ﬁ) = +34/3
X

- x3 +—1-=i3J§-(i3J§)=0

x3
- 1
Hence x> toe 1N
)
a* T
If 3= > prove that

(@a+b+c)(a-b+c)=(a*+b%+c2).

b
Let £=—=k,then
DS C

b= ck and a = bk = ck x k= ck?
LHS. =(a+b+c¢)(a-b+c)
= (ck? + ck + ¢) (ck? — ck + ¢)
=c(k2+k+1)c(kK2-k+1)
=2 (R +k+1)(K2-k+1)
=2 (k*+ i+ 1)

RHS. =a?+ 52 + 2

= (ck?)? + (ck)* + 2

=2+ 2+ 2

=2 +k2+1)
~.LHS.=RHS.
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— e
Second Method =—[xy -3xy-10]
"a b =l{l-i*E}Jvc:y—~:n:2y2 Ans.
- = . b2=ac : -
b ¢ Q.8. (2+1)(2+2)
NowLHS.=(a@+b+tc)(a-b +c) Sol. Letx2 =y, then
=[(@+c)+b)] [(a+c)-(b)] G+ +2)=2+(1+2)y+1x2
= (a + ¢)? - b? =12 +3y+2
=(a+c)-ac (. b% = ac) =22 +3x2+2
=a?+c2+2ac-ac=a*+c*+ac LA G2 0" ARS
=@+t +br=a+b*+c*=RHS. Q.9. 3-x2) (5 +x?)
EXERCISE 4 (C) Sol. 3-x%) (5 +x¥)=-(x2-3)(x*+5)
Write down each of the following =~ {22+ (-3 +5)x*+(-3) x5}
products : =— {x*+2x2-15)
Q.1 (x+6)(x+2) =—x4-2x2+15
Sol. (x+6)(x+2)=x*+(6+2)x+6x2 =15 =2 x2=x* Ans.
=x2+8x+12 Ans. Q.10. (6-x) (x+5)
Q2. (x+8)(x-3) Sol. (6-x) (x+5)=—=(x=6)(x+5)
Sol. (x+8)(x-3)=x+(8-3)x+8x(-3) = (24 (=6+5)x+(-6)x 5)
=x2+5x—24 Ans. =_{x2-x-30}=-x2+x+30
Q. 3. (x=3)(k«7) =30+x—-x2=x-x2+30 Ans.
Sol. (x-5)(x-7) Q.11. 2x+3)(3x+5)
=x2+(-5-Nx+(=5(-7) Sol. (2x+3)(3x+5)
=x2-12x+35 Ans. ‘=2 x (3 x+8)#3 3x+5)
Q.4 2-x)(4-x) =6x2+10x+9x+15
Sol. {-(x-2)}x{-(x-4)} =6x2+19x+15 Ans.
=(x-2)(x-4) Q.12. (7m-2)(4m+3)
=x?+(-2-4)x+(-2)(-4) Sol. (7m—2)(4m+3)
=x2-6x+8 = 8-6x+x?Ans. —Tm@m+3)-2(@4m+3)
Q.5. ¢-7N(+4) =28m2+21m-8m—6
Sol. -7)(y+4) =28 m2+13m—~6 Ans.
=P +(-7+)y+(=7)(3) Q.13. 2y-3)(3y-5)

=32 -3 y-28 Ans. Sol
Q.6. (ab+3)(ab-2)
Sol. (ab+3)(ab-2)
- — (@b +(3-2)ab+3x(-2)

. 2y-3)3y-95)
=2y@y-5)-3Gy-5)
=6)*-10y-9y+15
=6y2-19y+15 Ans.

| =a?b?+ab—-6 Ans. Q.14. Ba*-b)(2a*+5b%

L Q.1 G5-0)2+x) Sol. (3 a?-b%) (2a*+5b?)

Sl 5-0)2+n) =32 Q@ +557)-b? 2 a*+5b?)

' =—(xy-5)(xy+2) =6a*+15a*b?-2a*b*-5b"
=—{(xy)2+(—54;2)xy+(—5)><2} =6a*+13a%b%-5b* Ans.
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