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Wy

UNIT 8 - ALGEBRA
4

Expansions

POINTS TO REMEMBER
() (a+bP=a*+b*+2ab (i) (a-by=a*+b*-2ab
(ii)) (a+b)?+ (a-b)*=2(a*+b?) (iv) (a+b)Y2-(a-b)?=4ab
(v) (a+b)(a-b)=(a*-b% i) (a+b)Y2=(a-b)*+4ab
(vii) (a- b)Y = (a+ b)* -4 ab.
Tat | p " |
(I) [ﬂ'+; =ﬂ2+"—?—1’—+2 (H) (ﬂ—a) =(12+ﬁ'—2

I} peye
(vii) (a——-) =(a+—-) -4
a a

(a+b+c)2=az+bz+c2+2 (ab + bc + ca).
() @+a)(x+b)=x*+(a+b)x+ab
(71) (x+a)(x-b)=x2+(a—b)x-ah
(fif) (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
= x2 + (Algebraic sum of 2nd terms) x + (Product of second terms).

1 3
(a+b)3=a3+b3+3ab(a+b)=a3+3a2b+3ab2+b3and(ﬂ+—gj = a’ +—+3(a+l].

a

' 3
(a—b)3=a3-b3-3ab(a——b)=a3—3 atbh+3 abz-—b:"and(a--l—] = a3 ——!——3 (a——-),

a

Ifa+b+c=0,thena + b3 +c3 =3 abc.
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Sol.

(i)

(iii)

Sol.

(i1)

(iii)

EXERCISE 4 (A)

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

(i) (4 a +9)?
(1) (3 x + 10 )

(iif) (N2 m + 3 n)2.
() (4a+9)?%=(4a)?+9)?*+2 x4ax9
=16a*+81+72a
(3 x+10y)?
=Bx)2+(10)2+2x3xx10y
=9 x2+ 100 y* + 60 xy

(ﬁm+ 3n)? = (\Em)2 +(\/§M)2
+2x2mx3n

=2m2 +3n2 +2J6mn Ans.
(1) (2 a* + 3 b)?
(i1) (3 Jut:2y+.=:)2

l 2
(iii) (2x+-3—x*] .

(i) (2 a* + 3 b)?
=2 a2 +(3b)2+2x2a*x3b
=4a*+9b2+12a%b

(3 x2 y + 2)*
=32 Y2+ (@) +2x3x2yxz
=0 xiyt 2t + 6 x4z

I 2
[2x+——)
3X

32

- e e
Sol. (7) (-S‘I'FE.VJ
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x? 36
= +—+4
9 x2
e (5)2 5
i | 6+=] =(6)2+|—| +2x6x—
0 (602 w1 (5 vaee
=30+ e i+ it Ans.
x2 .x

Q.4. ()(5x-3y)?

(i) 3 a— 7 b)?
ot | Al | i
(7i7) [Ex--—z-y).

Sol. () (5x-3y)?
=(5x)2+@By*-2x5xx3y
=25x2+9y?-30xy

(i) (3 a-17b)? |
=B al+(7b)2*-2x%x3ax7h
=9 a2 +49 b*—-42 ab

o (33 -3
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e e e e e B i e e S

h\2 B2 Q.7. ()(6-2v+42)?
Sol. (f)(ﬂz—*i) =(a2)2+(§-) (ii) (4 x -3 y +z)?
A (i) (7 -2 x — 3 y)?
Se x Sol. (i) (6-2y+42)?=(6)2+(2y)
ARG +(42)2-2x6%x2y-2%x2yx4dz
—. +—4—-ab +2%x4z%x6
3 5 5 =36+4)?+162>-24y—-16yz+48z
(1) (;:_E:J =(%%) +(§_j) (i) @x-3y+z?=(4x)?>+(CEy*+(2)°
—2x4xx3y—-2%x3yxz
g xBaXZb +2 xzx 4 x
2b 3a =16x2+9)y2+22-24xy—6yz+ 8 zx
B L I 1 (@) (7-2x-3y°= (TP +2x)?+ @3y
4h2  9g2 -2%x7X2x+2%x2x%x3y
4 5 » ” —-2x3yx7
(i) (5""‘;] = (5x)? +(_J =49+4x24+9)2-28x+12xy—42y
_ Ans.
—2><5x><-g- A, A
3x Q. 8. (z’)(5+§+zj
. 20
=25:!;:2+9ch == Ans (ﬁ)(z;:_k 3 _2)2
Q.6. ()(@+2b+3c)? Tl
(i) G x+5y-227 (m)[zx+i_1]2.
(i) 2 x -3 y+ 7 z)? E
Sol. (i) (@a+2b+3c)? Sol. (i) [E+£+f_)2
=(@)?2+2b2+@Bc)+2xax2b 3 4
+2x2bx3c¢c+2%x3cxa az b2 c:2
=a?2+4b2+9c*+4ab+12bc+6ca =[_2-) +(§} +(E]
) (3x+5y—2z)2=(3x)2+(5y)2 +2x£xé+2xéx— +2><£><£
+(22)2+2%x3xx5y-2%x5yx2z 2 &3 4 2
—2%x2z%3x =“2+52+"2 +lgb+lbc+l£ﬂ'
=9x2+25y2+422+30xy-20yz gt 16,3 6
~12 zx il 63 {
Gil) Qx-3y+T2)2=@2x)2+(3y) (i) [3 +2y_2]
+(72)}-2%x2xx3y-2x3yx7Tz o L fq)2
+2xT7zx2x - -——-) +[—] +(2)?
=4x2+9)2+4972-12xy ; 4
~42 yz+28 zx Ans. +2x5x><—3--2xix2-2x2x3.‘1
2y 2y
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e —————

A A0 s G X 80 Q.11. () Ba+2b)(3a-2b)
9" 42 Wy 3 1 l
4x2 9 x''6 8x (77) (5x+—5?} [Sx—g)
= + R i i A i
9 4y2 y (1)) 2083 3 3
2 2
9 5 (;”') (21’ '|"—2') [21' "—2)
iy (254 2-1) = @024(2] vy . p
(7i7) : z Sol. ))(Ba+2b)(Ba-2b)
: Bt =@ aR-(2b)*=9d*-452
+2><2x><;-—|2><-£>(1—2><1><2x (- (@a+b)(a-b)=a*- b2}
b S 08 | . ! 1
4x +x2+1+12 > 4 x (i) [5x+§)[5x—5]
et R0 2
4 x +x2+13 > 4 x Ans. =(5x)2-(—1-]
Q9. ()E+7)(+4) o
(if) (a + 13) (a - 8) {(a+b)(a-b)=a*-b%}
(iii) (7 = 6) (= 4). 1he
Sol. () (x+7) (x+4) T
=(x)2+(7+4)x+7 x4 3 3
= x2+11 e+ 28 (i) (2x2+x_2'](2x2_§2_)
(if) (a+13)(a-8) 2 32
=g’ +(13-8)a+ 13 x (- 8) | =(2x2)2_(x_2)
—a?+5a-104 {(a+bd)(a-b)=a*-b?}
i) (v=6) (y=4) 5 -
=2+ (-6-4)y+(-6) (-4 =4 g A

=) - 10y + 24 Ans. | 3
Q.10. ()(9+2x)(9-3%) G2 (f)(z—x)(2+x)2(4+x)
(i) (5x-4Y).(5x+3Y) (i) (c+y) (x=p) 2 +)).
i) (3 =7 y5+4 { Sol. (i) (2-x) (2 +x) (4 +x?)
Sol 2;2; +_2 x;)(;—ji, x)a) ={(2)2_(x)2} (< +x:2)
| =92+ (2x-3x)x9+2x%x(-3X) {(atb)(a-b)=a’-b?
=(4-x*) (4 +x%)

‘ =81 -9x—-6x2 = (42 - (%)% =16-x* Ans.
(i) (_532—233(5:*“5;’) 2 (i) (x+y) (c=1) G2 +)P)
=(5x)2+(-4y+3y) +::4 ) = {(x)? - 1} *+)H)
I
=(x9)?- (AP =x*-y* Ans.
(iif) (_3—721)(3:4“; 0 LT Q.13. () (x-2)(x-3)(x+4)
';;339;__2:;,:315; i bl @) x-5)Q2x-1)2x+3)
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#

Sol. () (x=2)(x-3)(x+4) ot A 2, |
={x*+(=2-3)x+(=2) (=3)} (x+4) e +F+2+x +§m2
=(x2-5x+6)(x+4) e . 1
=x3-5x2+6x+4x2-20x+24 =g +F=2(x2+x_z] ol
=xl=x*-14x+24 Ans. 1\2 )2

(i) x-5)2x-1)(2x+3) (v) (“E] _(x_ﬂ
=x-5{2xP+(-1+3)2x

+(=1) 3)) =[x2+%+2)—( e )
= (%5) {4 x*+dx-3} 3 = X
=43 +4x2-3x-20x2-20x+]15 =it g3y oot 2= dAm
=4x3-16x*-23x+15 Ans. k 2 i 2
Q. 14. Simplify : ) (" _,_2’5} _[Zb_ ‘?J
() (a+b)? +(a- by e

i1i X+ — X —r—
(i) 5 >

(i) (a+b)*=(a-0b) a V¥ (26)? a 2b
o -, (&) (2] g
o (cot) (-3 A& ) 23

B )

a 20 S TR
L a 2B
2
1 1 1 ~ + —ZJ
(vi) [Sx—g) —(3x+§) (Bx—S—x] L a?  4b2

2 2 2
wii) (5a+3b)%—(5a-3b)?—60ab S +‘”’2 +2_“”’2 z ”22 '
wiii) Bx+1)2=@Bx+2)(Bx-1). Sty e
Sol. (i) (a+b)2+ (a—b)? L
=a?+b2+2ab+a*+b*-2ab e 1 1
- 0 F ey =l B S a i B — 2
22 +202=2 (2 +b%) Ans. vi) ( ; BxJ [“33.:: S
(it) (a+ b)*—(a-b) )2 Y2
= (a® + b2 + 2 ab) — (a* + b* - 2 ab) (31:—--5—) —{(3;{;)2_[_] }
=a*+b2+2ab—-a*-b*+2ab b 3x
=4ab Ans. {'+(a+b)(a-b)=d*-b*}

1 : 1 4 3 )2 2 % l
(In) (x+x) +(x_x) _{(Bl) +[§) "2"31'3*13-;
| 1 1 | |

'=(x2+;?+2)+(x2+—;-2——2j —{9.172 i 1 }
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M

. ; 1 s 1 —=9a2+16b%+24 x4=256
‘(“ *ﬁ‘z]‘(gx ‘9sz = 9a%+ 16 b2+ 96 = 256
| 1 1 = 9a?+165b%=256-96 =160
='I~):+:2*+-9):2—-2—9J~s:2+9x2 Hence 9 a? + 16 5% = 160 Ans.

) 156 Q.17. If(a+b)=2 and (a - b) = 10, find the
— -é—xz =2 =2 (ax = 1) Ans. values of :

(i) (a® + b?) (ii) ab.
Sol. atb=2anda-5b=10
(i) 2 (a*+b2)=(a+b):+ (a—b)>
=(2)?+(10)?=4 +100= 104

i) Sa+3b)?%-(5a-3b)*-60ab
={(5a)}+(3b) +2x5ax%3b}
—{(5a+(Bb)*-2x5ax3b}-60ab

= (25 a*+ 9 b2 +30 ab)
. —(25a*+9 b% =30 ab) - 60 ab i bl Gr
—25a2+9b2+30 ab—25a?— 9 b2 -
+30 ab - 60 ab (i) 4ab=(a+b)? - (a-b)?
=0 Ans. =(2)2 -(10)2 =4 -100 = -96
i@ x 1 - @x+2)@x - 1) L be
=P+ t2x 3xx1} J D= S S A A
—-{Bx+2-D3x+2xCDY Q.18 If (a-b) =09 and ab = 0-36, find the
=(9x*+1+6x)-(9 +3x—2 values of (7) (a + b) (ii) (0% = b?).
=9x2+1+6x-9x*=3x+2 Sol. @a—b=09 and ab=036
=3x+3=3(x+1) Ans. - Now
Q.15. () Ifa+ b =7 and ab = 10, find the (i) (a+b)*=(a-b)*+4ab
value of (a - b). = (0:9)2 + 4 x 0-36
(i) Ifx—y=>35 and xy = 24. find the value of = (-81 + 1-44 =225 = (+ 1-5)?
Ge 30, a+h=x15

Sol. () (a-b)*=(a+t b)? — 4 ab

i) a*—b*=(a+b)(a-b
= (7)*— 4 x 10 =49 — 40 s L ila Aol

=+1-5%x09=+1-35 Ans.

=9 = (+ 3)? :
;. a—b=%3 Ans. Q.19. If [x + ';) =3, find the values of
(1) G+ )2 ==y + 4y ' 1 !
= (5)’*_’ +4 x24=25+96=12] (i) [Jﬁ +——2—J (7i) (x4 +F]'
= (+ 11)? i -
s x+y==x11 Ans. | Sol. XS
X
. 16. If(3 a+4 b)=16 and ab =4, find the ; ;
Q. 16 vague F (i 6 D) Squaring both sides,
= 2 .
Sol. Ba+45b)=16 i) [x+l) =(5)2-_—_,>x2+—1§—+2=25
Squaring both sides . X X
(G ap+@bR+2x3ax4b=(167 57 a8 o0 03

— 024162 +724 abh = 256 X
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4]
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‘ s f
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.w

x2 + --12— =423 Ans.
X
- Again squaring both sides,
1 \2
(x2+%) -2
X

s
‘(x2)2 +2 X X X B

= ph L Lon dog
I4

(#7)

1,

— (x2)2

=% x4+%=529—2=527 Ans.

> a

Q.20. If (x = —1-) = 4, find the values of

X
1
+_x4

of#+%) wfs
e

Squaring both sides,

= x2 +—1—-—2><x><—1-=16
x2 x
x4 +-L—2=16
U2

Sol. 42

X2 +—=16+2=18

X
e D
. =2

(77) Again squaring both sides,

] §2
( 2+—2) =(18)2
X
:>x4+—1-+2xx2x

1 -
x4

x2

=X _xd +—1—+2 324
x4

x4 +L=324—2=322
x4

x4 +—=322 Ans.
x4

Ifx-'—2=;l— fitelthie Velites of
> e of

529

(7) [Jﬁ +i—] (71) {x + }

Sol. Jc—2=i V= x—— 27
Bie =his = 3x
Squaring both sides,
AR
x-—1| =(2)?
(z)( Bx] (2)
= x2+—————2><xxL=4
x4 3x
= ix? 4 1 —-%=4
9x%2 3
5 bl i il
e 9 x2 33
O, S R A
9x2 3

(i1) Again squaring both sides,

2
232 I 3 196
=X +|—| +2xx° X
ik [9x2:| O x2 )
D D D Bk
= Blxd. 9 9
Sietio  d@is 94 g 1 9. Ans
Q. 22. If(x+—l-)=6,ﬁndthe values of
X
() (x—l] (i) (::2 —-12—)
X x
Sol. PORLE
x

B ( 1]2
' ——| =|lx+—| -4
o (#-3) (=3

. =(6)2~4=36-4=32
vl mr o



Sol.

(7)

(i)

Q. 24.

Sol.

= 6x (£442) = £2442  Ans.

1

If (x - ;—) = 8, find the values of

(7) (x + %) (i) [xz = xiz)

x——=28
X

&

2 2
l) :(x—l) +4
X X

=(8)2+4=064 +4 =068
=45 17

= +2J17 x 8= +164/17 Ans.

i (v

(i) (x +

(iif)

X4 + *L] 7, find the values of

x2

g mf-
[Zx2 —}27)

1 el

(I) x2 +-x?=7

2
(x-i—-l—j St L,
X B2

=7+2=9=(£3)2

L350 = 5 (3.]5)2

§ I—l=i~/§ Ans.

Q. 26.

5x2
1
x._—
[ jx]'
x? + : =92=£
25x2 5 5
2
x——l— =x2 + : —2:-~~<Jnc:=-*:l
5x 25 x? 5x
2
25x%2 5
47 2 45
e i i e 2 ) = (= )
TE L &3
|
x=—=%3 Ans

If(a*—4a-1)=0anda =0, find the
value of :

o(s-d)  fesd
(iii) [a"" —a—l,‘,_-] (iv) (az +;1;]

Sol. a*-4a-1=0 |
Dividing by a Coa#10)
;a—4—i=0

a
(i) a-—l-4=0 — ﬂ-——l-=4'
a a
a—l=4
a

4 1 2_ 12
(i) [a+zj —(ﬂ—a) + 4

=(4)2+4=16+4=20=4 x5



v,

s 4K5=i2\/§

I

1
a4+ —
(4]

aﬂ_i:(ﬂ-{-.l_)(a__l_
b a? a a

=12J5-><4=i8\/§

(iv) a? +—1—=[a-—1]2 +2

a? a
— (4 +2=16+2=18 Ans.

0.27. Ha=

where @ # 5 and a = 0,
a’ —

find the values of :

1
Sol. a= 1 = - @=I=—
a-3 a
=5 a—l=5
a
]
b e e
e ——
12' 12
(if) (M-) =(a-—] +4=(5)+4
a a
=254+4=29
-_a+l=iﬁ§
a

Spiiene s 1)
(7) a? a a
= i@xS = +5J29

1 e
' a2+—=[a--—-—) +2
(@) a? a
— (52 +2=25+2 = 27

= a2+—15=ﬁ =J9x3
» a -

- 3\5 Ans.

Q.28. Using (a + b)2= (a2 + % + 2 ab).
evaluate :

() (137)?
- (iii) (11:6)?
Sol. (7)) (137)% = (130 + 7)?
=(130)2+(7)2+2 x 130 x 7
= 16900 + 49 + 1820 = 18769
(i) (1008)% = (1000 + 8)?
= (1000)2 + (8)% + 2 x 1000 x 8
= 1000000 + 64 + 16000
= 1016064
Git) (11:6) = (11 + 0-6)?
= (11)2 + (0:6)2 + 2 x 11 x 0:6
=121+ 036+ 132

(i) (1008)?

= 134-56 Ans.
Q. 29. Using (a — b)2 = (a? + b% - 2 ab),
evaluate :
€)) (9‘7’)2 (if) (9'92)2

(ii7) (9-98)?
Sol. (7)) (97)% = (100 - 3)?
= (100)? + (3)2 -2 x 100 x 3
= 10000 + 9 — 600 = 10009 — 600
= 9409
(i) (992)* = (1000 — 8)*
= (1000)% + (8)2 — 2 x 1000 x 8
= 1000000 + 64 — 16000
= 1000064 — 16000 = 984064
(i) (9:98)% = (10 — 0:02)?
= (10)2 + (0-:02)% =2 x 10 x 0-02
=100 + 0:0004 — 0-4
=99:6004 Ans.

Q. 30. Fill in the blanks to make the given
expression a perfect square :

(i) 16.a>+9b%+.......
(i) 25a*+16b%— ...
(i) 4 a*+ 20ab +........
(iv) 9a2-24ab+ ...
Sol. ()16a*+9b%+........



(if)

(iif)

(tv)

Q. 31.

Sol.

Q. 32.

Sol.

Q. 33.

Sol.

=4 al+(3b)>*+2%x4ax3b
. (a+b)?=a*+b%+2ab)
=16a%+9 b2+ 24 ab
252 +16b%—..........
=(5a?+(@b)}-2x5ax4b
=25a%+ 16 b%-40 ab
{-(a=bY=a*+b*-2ab)
4a*+20ab+ ...
=2 aP+2%x2ax5b+(5b)
=4 a2 +20ab + 25 b?
9a’—-24ab+ ...
=B a)-2x3ax4b+(4b)?
=9ag?2—-24ab+ 16 b* Ans.

If(a+b+c)=14 and (& + 5% + ¢?)
= 74, find the value of (ab + bc + ca).

at+b+c=14

Squaring both sides,
(a+b+c)=(14)*

= a?+b%+c?+2 (ab+bc+ca)=196
=2+ 2 (ab + bc +ca)= 196

= 74 (ab + bc + ca) = 196

= 2 (ab + bc + ca) =196 — 74

= 12:(ab F be + ca)i= 122

ab + bc + ca =-%= 61 Ans.

If (a+b+c)=15and (ab + bc + ca)
= 74, find the value of (a* + 42 + ¢2).

at+b+c=15

Squaring both sides,
(.«:.'4-21-I-.r:)2=(15)2

= a?+b2+c?+2 (ab+be+ca)=225
=S a2+ b2+ c2+2xT74=225

= G2 +b2+ 2+ 148 =225

Lar+ b2+ c2=225-148=77 Ans.

If (o + b% + ¢*) = 50 and (ab + bc + ca)
= 47, find the value of (a + b + ¢).

We know that
(a+b+c)?=a*+b%+c?
| +2 (ab + be + ca)
=50+2x%x47=50+94

Q. 34.

Sol.

Sol.

. Expand :

=144 =(+ 12)>
La+b+c==%12 Ans.

If (a* + b2+ ¢?) = 89 and (ab — bc — ca)
= 16, find the value of (a + b — ¢).

We know that
(@+b-c)=a®+b%+c?

+ 2 (ab — bc — ca)
=89+2x%x16=89+ 32
=121'=(%11)

na+b-c=+11 Ans. |

EXERCISE 4 (B |

() (3a+5b)> | (i) (2p-3qg)°

3
(7ii) [2 X + i} (iv) Bab - 2 ¢)®

3%
(vi) Gx ~ %y)a

ofe-)

() Ba+5b6P3=BaP+3xBa)2(5b)
+3 (3 a)(5b)2+(5b)>

=27a® +135a2 b+ 225 ab® +125 b3

(77)

(ifi)

Ans.
2p-3¢P°=2pP-32p*QGyg

+32p)(39)*-(3g)
=8p>-36p%qg+54pg*-27¢> Ans.

1Y )
[2x+-§;J :(Zx)3+(§)

+3x2xx—l—(2x+LJ

3x 3x

=8x3 + 1 T 2x+—!—
27 x3 £ %5

+4x+-2—
27x? 3x

2 16
=8x3 +4x+—+
3% 073 s

=8x3 +

(iv) Bab-2c)P=Bab)’-(2 _c)?’

-31x3.abx'2c(3 ab—2c¢)
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(v)

(Vi)

Q. 2.

Sol.

0. 3.

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

Ans.
3 3
[3(1—-—1-) =(3a)3 -(—1-)
a | a

—-3x3a x-}-(Ba-—-l-)

a

=27a? —%-9 (3a—i]
a a

a

C
=274 - — - 2Ta+~
a cl

=27a3 - 27a+2——1— Ans.

a a3
CEPRED
TR 2 3

12[1 2]
-3x—xx§y —Xx——=)

2 2 3

P L (lx_z j

8 27y 2 2 3y

[T S U 2 2
=—Xx——y’ —=X“y+—Xx

BT e

LS e
=—x3 ——=x2 y+—xp¢ - — ;

8’-7 7 X E Y 27)’ Ans.
If (4 a+35)=10 and ab = 2, find the
value of (64 a® + 27 b>).
da+3b)=10
Cubing both sides,

(4 a+3 b)*=(10)°

= (4aP+(BbyP+3x4a
x3b(4a+3b)=1000

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

= 1000

= 643 +27b3+36x2x10=1000

— 64 @ +27b3+720=1000

5 64a>+275°=1000-720=280 Ans.

If(3x—-2y) =35 and xy = 6, find the
value of (27 x> — 8 )°).

Sol.

Q.4.

Sol.

Sol.

Q. 6.

Sol.

3x-2y=3
Cubing both sides,
Bx=2y=(5)
=BxP-2y>-3x%x3x
x2y(Bx-2y)=125

—=27x-8)y°-18xy(B3x-2y)=125
=27x=87° - 18.x6 x5 = 125
=273 -8)°-540=125
527 -8)°=125+540 =665 Ans.
If (a + 3 b) = 6, show that
a+27b°+ 54 ab =216,
a+3b=06 |
Cubing both sides,

(a+3b)3=(6)
= (@?+@Bb)>+3xax3b(a+t3b)

=216

= > +27b3+9ab(a+3b)=216
= @ +27b>+9abx6=216
= @ +27b3+54ab=216

Hence proved.

. Ifa+2b+3c=0, show that

@ +8b3+27c3=18 abe.

a¥2b+30=0
at+2b=-3c¢

Cubing both sides,

(a+2bP=(-3¢c)
= @?+Q2bP+3xax2b(a+2b)

=0

= P +8b3+6abx(-3¢c)=-27¢7
a+8b3-18 abc=-27¢3
a+8b3+273 =18 abc
Hence proved.

If (x+-1—)=3,
N X

|
find the value of (x 3+ —3“)
X

i
)

x+l=3



0.7,

Sol.

Cubing both sides,
1)
[x + —] = (3)3
X

=y 33 +L+3.xxl(x+-1—]:27
x3 X X

:::>x3+—1—+3><3=27
x3

= x3 +¥-I—+9:27
3

:>x3+—l3-=27—9=18

X
1
Hence x° R 18 Ans.
X
1

If (x-—)=5, find the value of
X

(#-5)

X——=23
X

Cubing both sides,

(2] 0

:),H—L—Bxxx-l—(x—l):l%

x3 X x
= x3 ——l——3><-5 =:1235
=% ——1—-15?= 125

x3
s bR g g s 1

x3
Hence x* - — = 140 Ans.

\ X

SE b (x;-z-)=6, find the value of

2
8
3
x — —
( ' xf‘)‘
x—3=6

Q.9.

Sol.

(7)

Cubing both sides,

(2w

:>x3—i—3xxxz(x-3)=216

x3 X X
= x3 —%—6:«6:216
.20
:>x3—-i3-—36=216
X
= x3 -%=216+36=252
X
. x3 —i} =252 Ans.
X

If(x s l) = 4 find the values of :

X

() [::3 +xL3) (ii) (x-—%j

(iii) [x3 —x—l_,’—) |

x+l=4
X
Cubing both sides,
i
[x+—) =i(4)3
X
=x3+L+3xxxl(x+l)=64
x3 % X

DR B0 W ok o
x3

— x3+—1-+12=64
23

N 5"x3'+%='64~12=52

X

Hence x° +——'1'3* =52,
x

Yl

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

by b 10 = A %S :>a3+-;13—=(i125)—(i15)=i11{1.
- %
— x_._l.zigﬁ Q. 11. If(a—;) V5, find the values of :
x k
Ly sfend)e) ofes L)
(i) (x——) = (£24/3)3 (7) > i) oD
X
1
I3 L Bxx-l—(x_l) Sol. G—E=J§
x 2 i 132 1)2
= +8x34/3=1244/3 (1) (G+EJ =(ﬂ'—";} -t
it o
X3 - 3x(£243) = £2443 =(f5)2+4=5+4=9
= 1
1 s a+—=%49 =43
x3 ——— %643 = £2443 iy
x3 Cubing both sides,
P SR + 3
MG X S $443:6:643 (i) (a+é) = (£3)°
:iSOJE Ans. 1 1 1
:>a3+—+3xax—(a+—]=127
1 a’ a a

Q.10. If ( s —3') 23 _find the values of : |
3 = a3 +—+3 (£3) =127

] ] 3
@) (“ a) #7) ( ' +a_]' al
|

78
Sol. ﬂ2+——2— 23 |
f pate pom b B G 418
I3 a’
(i) (a+——] =a? +—+2 |
a a Q. 12. [{'(92 +_2)= 27, find the values of
=23+2=25 9
. 1 ST WL
Gl L s s () (”'_) (1) (” aa]
a
s : . 2
() Cub1mg both sides, Sol. () (a—l) i +b1?_2
1 3 (4] o
(ﬂ+—) =(i5)3 1 2
a | = (a——] =27-2=25
= a3+—1—+3 :cax-l—(a+-1-)=i125 lﬂ
a g9 F . a——=125=15
a
| — a3 +—13-+3>< (ES)= %125 Cubing both sides,
. o a = 1 3
= a3+—1.1—:'!:15=1125 (if) (H_EJ = (5)°

ah
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— a3--—l—-3a><—l-(a—l]=i125 :>x3'+—1—x3=ig=i2SlAns..
al a a 125 5 5
50 o8 bl Zgg (45 2415 1)’
P RS e Q. 14. [f(x-i—;) = 3, show that
) R
— 2 3 (£15) =125 (x3+_1_j=0-
1 4
= a3——3=i125+(i15) _ 12 i
4 Sol (x+—) S oo i S e = )
X
a3 L2 = 2140 Ahs s e
a’ iy Cubing both sides.
| 3 |
QM3 (I2+25;2J=8%’ find the values , (x_,__i?] = (£43)3 il
& ] | 1 '
1 :.>x3+—1+33r:>f<—(J\:—k—)=i3\f3T
(i) (x+5—] (i) [x3+1251 ?J. X . &
o =
: 5 :>x3+l3+3x(iﬁ)=.t3\/§
a1 *
Sol. ()| x+—
()[ SxJ — x3+xl3+(i-3ﬁ)=i3ﬁ
=x2 + 1 -1-2><;|r>~<L gL
25 x2 5x = x3+—=%343-(+343)=0
X
g Wi T 80 -
25%2 5 Hence X “""x—a‘=0.
43 2 45 a b
=—5-+§-=?=9 Q. 15. If 5~ =—, prove that

- = (1% 2 2
S e (@50 (a-b+ )= @45+ )
X

b
Sol. Let —===4k_ then

(77) Cubing both sides, bk |
Y ~ b=ckand a=bk=ckx k= ck?
[x+g-—-—] = (£3)3 LHS. =(@+b+c¢)(@a-b+c)
3 = (ck? + ck + c) (ck? — ck + c)
3
(x3)+(“}"] +3xxxi(x+_!‘]=i27 =C(k2+k+l)c,(k2_k+l)
S5x S Sx | =62(k2+k-l--])(kz—k+l)
e =2 (K*+ k2 + 1)
3 =x(£3) =127
= Feoi e ) RH.S, =a2 52 .62
1 9) = (Ck2)2 - (Ck)2 + ¢2
3 T .
= X +125x3i5—i27 '=c2k4+c;'2kz+£'2«
l 9 - = o (ks lt el)
S iy Erk iZ?—(i;) | .. LHS.=RHS.
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Q. 1.
Sol.

Q. 2.
Sol.

Q. 3.
Sol.

Q.4
Sol

Q.5
Sol

Q. 6.

Sol

Q.7
Sol

Second Method
a _b

12 T
NowLHS.=(a+b+tc)(a-b+c)
=[(a+ <) +b)] [(@+ c) - (b)
= (a + ¢)? - b?
= (a + c)* - ac (: b% = ac)
=2 +ct+2ac—-ac=at+ct+ ac
=@ +ct+b2=a*+b%2+c2=RHS.

EXERCISE 4 (C)

Write down each of the following
products :

(x +6) (x +2)
(x+6)(x+2)=x*+(6+2)x+6x2
=x2+8x+12 Ans.
(x +8) (x-3)
(x+8)(x-3)=x2+(8-3)x+8x(-3)
=x2+5x—=24 Ans.
(x=5)(x~7
(x=3) {8—7)
x4 (= 5= N +k(=5) (-7
=x2 - 12x+ 35 Ans.

s b*t=ac

2-x)(4-x)
{(-(x-2)} x{-(x-4)}
=(x-2)(x-4)

=x2+(-2-HHx+(=2)(-4)
=x2_6x+8 = 8—6x+x%Ans.

ov-7"(+49)

ov-77(0+4)
=V +(-7+4)y+(-7 @)
=y2-3y-28 Ans.

(ab +3) (ab - 2)

(ab + 3) (ab - 2)
= (@b +(3-2)ab+3x(-2)
=a*b?+ab—-6 Ans.

(5 -xy) 2 +xy)

(5-x) (2 +x)
=-(xy-5)(xy+2)
=—{(xy)P+(=-5+Dxy+(-5)x2}

Q. 8.
Sol.

Q. 9.
Sol.

Q. 10.
Sol.

Q. 11.
Sol.

Q. 12.
Sol.

0.13.
Sol.

Q. 14.
Sol.

=—[x2)2-3xy-10]
=10+ 3 xy—-x%)? Ans.
2+1)(x*+2)

Let x% = y, then

+D)@+2)=y2+(1+2)y+1x2
=2 +3y+2
=(x2)2+3x%+2
=x*+3x2+2 Ans.

(3-x2) (5 +2?)

B-x) (5 +xH)=—(x*-3) (x*+5)
== {(x?)?+ (-3 +5)x* +(-3) x 5}
=_ {x*+2x2 15}
=—x4-2x2+15
=15-2x2-x* Ans.

(6 -x) (x+5)

(6-x)(x+5)=-(x=6)(x+)3)
=—{x2+(-6+5)x+(-6) x5}
=—{x2-x-30}=-x*+x+30
=304+x-x2=x—x2+30 Ans.

(2 % $3Y(3x+I)

(22133 x2£D)
=) x (3 x48) 33 tD)
=6x2+10x+9x+15
=6x2+19x+15 Ans.

(Tm-=2)(4m+3)

(Tm-=2)(4m+3)
=Tm@m+3)-2(@4m+3)
=28 m?+21m-8m-6
=28 m?+ 13 m—-6 Ans.

2y-3)By-9)

2y-3)3y-5)
~2y@By-5)-3@y-5)
=6)2-10y-9y+15
=6)*-19y+15 Ans.

GBa-b)(2a2+5b%

Ba*-b)(2a*+5b%
=3a*(2a*+5b%)-b2(2a*+5b%)
=6a*+15a*b2-2a*b*-5b*
=6a*+13a2b%?-5b% Ans.
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