Solve:
- IfP(x) =x*+3x2 =8¢ + 9, then find P(x), forx=10,x=1.
Sol.  P(x) =x*+32-5x+9
P0)  =(0)*+3(0)2-500)+9
=0+0-0+9
=9
and  P(1) =(1)*+3(1)>-5(1)+9
=]1+3-5+9
=13-5
=8
2. If P(x) = 2% + 2x? + x = 1, then find P(-2)
Sol. P(x)=2¢+22 +x - |
Thercfore,  P(=2)=2(=2P +2(-2)2 4+ (-2) - 1
=2(-8)+2(4)-2-1
=-16+8-2-1]
=8=-16-2-1
=8-19
=-11

3. IfP(p) =32+ % +9, then find P(0)..

Sol. P() =3y’+§ +9

PO) =307+ 7 +9

=3(0)+0+9

=9
If P(x) = 9x3 — 232 + 3x + 1,then find P(1) and P(2).
Sol. P(x) =9x-2x2+3x+1

P(1) =901 -201)2+3(1)+1
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and

Sol.

and

Sol.

=9(1)-2(1) + 3 +1
=9-2+3+)
=13-2
=11
P(2) =9(2)°-2(2P2+3(2)+1

S9(8) = 2(4)+ 6+ 1
=72-8+6+1
=79-8
=7l

xl=5x+6

If P(x)= ——, then find P(1) and P(2).
x+1

x'=5x+6
x+1

(1)’ -5(1)+6

1+
I-5+6

B 1+1

[
SR S

=] .

(2)'-5(2)+6
2+1
4-10+6
3

P(2)

il

_0
3
=0

22
If P(r) = 2xr, then find P(r), forr=3 and n = —.

5
P(r) =2nr
By putting the values of r and x
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Sol.

Sol.

. 2 ,
P(ry =2x—"x
(r) -

132

7
= 18.9 (approximately)

22

If P(r) = 4nr?, then find P(r), for r=8 and n = ER
P(r) =4nr

By putting the values of r and nt

22 ,
P(r) =4x-7—"(8)‘

22

=4x—x64
7

5632

= 804.57

3

3 )
If P(y)=y" +—;—-)" +1, then find P(y), for y =2 and

y=-=1
3

P(y) =y‘+3?v—y’+1

3(2)

P2) =(2)'+—=——-(2)"+
=16+ 3—8—4 !
2
=16+12-4+1
=25
= 3
P(-2) ={-2>‘+3‘—22’—-(—-2)2+1

fory=2

for y=-2
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Q.9

Sol.

Q.10

Sol.

Q.11

Sol.

Q.12

Sol.

- 10

3(-8)

=16+ -4+

=16=-12-4+]
=]
Reduce the given rational expressions to lowest terms,
8x*y’
12x"y
2y
o 3"_4-:
2y
3x°
25a’'b’
14a°b*
250"
146
25a
14
16a°h’
12a'b* +20a’b’
16a®h’
" 4a'b'(3b+54)
aab"{b?'l
T (5a* +3b)
B 4a’b’
C Sa*+3b
18m°x’
27m'x* =36m°x*
18m°x’
T 9m'x*(3x* -4m’)
2m’

T X (3x -am?)
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-

m ‘
B x'(3x' —4m?)
) 2m
3 -4m’x’
Qa3
¢’ =d*
3(c-d)
Sol. = . '
(c=dNc+d)
5
- (c+d)
xi—y?
14 3y-3x
(x=y)x+y)
Sol. =
3y =)
(- p)(x+y)
- =Yx-y)
..'('+ V
T3
Simplify: -
X, x?
Q.15 X-y x+)

.t;(')f2 + y’ )+ xz(x -y)
(x=yNx*+y7)

3 2 k] 2
x +.1'_}' +*+X ~X Vv

Sol. =

3 3
X +xyi=xty-y

' 2
2x - x’y+xy

X =xly+xy’ -y

x? 4+ 2x 3x

Q.16 x’+x-2+x+l
(x* +2x)(x+ 1)+ 3x(x* +x-2)

Sol. (P +x=2)x+1)
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At 20t 2x 4+ 3xt + 30 - 6x

x'4xt - 2x4xtex-2
dx' +6x° -4x
x 42x'=x=2
x+2 X=23

X} 4+3x+2 x'-x-6
x+2 x-5

=

X +x+2x+2 x'-x-6
x+2 x-5

x(x+1)+2(x+1) x'-x-6
x+2 x=5

E(x+2ﬂx+n*x2—x—6
1 x=5
T x4+l X -x-6
_l(.rz-x-ﬁ)—(’x+lr)(x-5)
- (x+1)(x*=x=6)
_x'=x-6-(x"-5x+x-5)
B (x+1)(x* -x-6)
x'-x-6-x"45x-x+5
S X —x'-bx+x’-x-6

3x-1

x=Tx-6
8x*+18y° 2x+3y

4x’ -9y* 2x-3y

8x* +18y"  2x+3y
=(Zx}2-(3y)z 2x =3y
_ 8x?+18y? _2x +3y
S (2x +3y)(2x =3y) 2x -3y
=8x’+18y'—(2x +3y N(2x +3y)

(2x +3y )(2x —=3y)



Rectangle


13

8y 418y  —(4x’ +12xy +9y?)

N (2x +3y (2x =3y)

8x ' +18y  —4x’ —12xy - 9y *
(2x +3y (2x =3y)

_ fl.vr;2 ~12xy+9y°
(2x+3y)2x-3y)

- (20" -2(2x)3y) + (3y)’

) (2x+3 y){izx-B ¥)

_ (2x=3y)’
(2x+3y)(2x-3y)

_(2x=3y)2x—377y

(2x+3y)2x—377

_2x-3y

- 2x+3y

P 4
xPaxy xt-)y?
X _ y
x(x+y) (x+ylx-y)
I _ y
x+y (x+yNx-y)
I(x=-y)-y
(x+yNx=-y)
__X-y-y
(x+yNx-y)
_ X=21p
"xz;_yz
x+y X

—
—_—

Q.20 AJH'_}’Z X - xy

X+y x

- ;'_(x"'}') x(x=y)
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I

Yy x-=y
lx=y)=1y)
(y)Nx=w)

B “‘ — ’11 - .“l

yix=y)
x=2v

:
xy=y°
- L

Q.21 ('rf”z-fo
x'=1  x"+1
(x+D)(x+1) x*+1
T (x+Dx-1) x*+1
=.r+l_
_x+1=-lx=1)

- x=1
_x+l=x+]

Sol.

x—-1
)

x-1
2 Sx . x?=2x+1 _ 6x
Q.2 x-9 x?-12x+27 x-3
S5x x?=2x+1 6x
Sol. = +— I
x=-9 x -9x-3x+27 x-3

Sx N x'=2x+1 _ bx
x=9 x(x=9-3(x-9) x-3
eri . x®=2x 'H,_. 6x
x=9 (x =9 x-3) x-3

B Sx(x —314-1' "—Z-'lxi+l-6x (x =9)

(x =9)x =3)
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|

y o

-

+ L)
-

-

X +2x

x'-36 x-6
+

Q.24

-1 1-x
_()-(6) 1-x
=) x-6
_ (y.r—6)~(_r+6)x -(x-1)

(x=1)}x+1) x-6

_x+6
Cx+1

x+6

Sol.

x(=1)

x+1
_'('2 -5x . .1‘2 -25
i

x> +x+20

x=1
__1-(_r-5)x,r2+_r+20
x| x'=25
x(x—S)x x*+x+20

(x)*=(5)°

Sol. =

x-1
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x(x=5) X 4x+20

x=1  (x=5)x+5)
vyt +x+20)

(x=1)x+5)

X'+ +20x

x'+4x-5

2¢i-5x-12  2x'-7x-4

Q26 - 4 +4x-3 1-0‘;';.\:24-5,1'—4
2.1:2—8_r+3x-12!6x2+5x—4

4x’ +6x-2x-3 2x'-7x-4
_ 2x(x-4)+3(x-4) 6.1' +8x-3x-4
2x(2x+3) - l("x+3) 2x' -8x+x-4
_(x=4)(2x+3) 5 2x(3x+4)-1(3x+4)
T 2x+3)2x-1) 2x(x-4)+1(x-4)
_x-4 (3x+4)(.u:—l)
2x - l (x—-4)2x+1)

Sol. =

x(2x—l)2+ 4x’ -1
2¢i -1 4x’+4x+1
X(2x-1)(2x=1) 4x" +4x+1

2x* =1 4x? -1
x(zx-l)(zx-—l) 4x +2x +2x +1

(2x*-1) (2x)1 =(1)}
X (X =12 =1 2x 2x +1)+1Q2x +1)

(2x*-1) (2x +1)(2x —1)
x(2x =1(2x —=1) (2x +1)(2x +1)

2 X -

(2x*=1) (2x +1)(2x =1)
x(2x =1} 2x +1)

FTLE

Q.27

Sol. =

I
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Cx(4x’-1)

S -l

_4.r’—x

C 2 i-]

X +x x4+l
x _

Q28 =1 x'+1
sof L _XGHD (x+1)
(x+1)(x=1) (x+D)(x"=x+1)
_ x
, (x=D(xP=x+1)
_ X
X extex-x+x-1
_ x
x'=2xT+2x -1
x'=9 X
Q.29 X —6r+9 3549
(x)' -(3)° X
Sol. = — x
X' =3x=-3x+9 3(x+3)
_ (x +3)(x =3) X
X(x =3)=3(x =3) 3(x +3)
=(x+3}(x—3)x X
(x =3)(x =3) 3(x +3)
X
T 3(x =3)
X
T 3x -9
x+5 xx’+6x2
Q30 x’ +6x xX+5

_ (x5 x'(x+6)
X(x+6) (x+5)

Sol.
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Q.31

Sol.

Q.32

Sol.

(i)
(i)
(1)
(iv)
(v)

(vi)

b,

X
X
el

1

X

-

Y =2v+1 x4l
X

-1 x-1

.\'?—,r-x+lxx‘+l

(x) =) x-]

_ .\‘(x-l)-—l(x-l)x (x+1)

S (v+D(x=D) (x=1)

_(x=Dx=1 (x+1)

(x+D(x=1 (x=1)

o

.}‘f&4.\'+3xx :

X+3 x‘ =1

X’ +"‘+3x+3x .1‘}—1'-::4-1

x+3 (x) = (1)’

_x{x+1)+3(x+ l)x x(x=1)-1x-1)

T (x+3) (x=1)(x+1)

_ (x4 l)(.r+3)x (x-Dix=1)

(x+3) (x=1D(x+1)

=x-1

Formulae

(a+b)? =a’+2ab+b?

(a=b)? =a’-2ab+b?

(a+b)+(a-b)? =2(a’+b?)

(a+b)?-(a=b)} =4ab

(a+b+c)? =al+b2+c?+2ab+ 2bc+ 2ca
= a2 + b2 + ¢ + 2(ab + be + ca)

(a+b)’ = a) + 3a’b + 3ab? + b’

-

P _2x 4]
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(vin)

(vinn)
(1x)

Q.1
Sol.

Q.2
Sol.

Q.3
Sol.

Q4
Sol.

=a'+ b'+ Jab(a + b)

(a-b)’ =a' = 3a’b 4 3ak? - b’
a' = b’ = Jaba-b)

a' + b =(a+ b)a’ - ab 4 h?)

a' -~ bl = (a=b)a’4 ab + b?)

Solve the following questions using formulas.

(x +2p) + (x - 2)?

= 2[(x)* + (2v)*] [Formula: (a+ b)* + (a- b)? = 2(a? + b7)]
=2[x% + 47)

=277 + 8)2

(5x + 3y)F + (5x - 3y)?

< 2[(5x)* + (3v)?][Formula: (a + b)? 4 (a - b)? = 2(a’ + b))
= 2[25¢% + 947

= 5057 + 187

(374 2m) = (31 = 2m)?

= 4370 2m) [Formula: (a+ b)? = (a- b)? = dab]
= 24/m

(L + )l = m)P* + m*)H+ md)

=[(I+ m)! =m)YP + m? WP+ m¥)
[Formula: (a+ b)(a-b) = a’ = b’
= (P =m?uR 4+ m*)H + m*)
= [(F)? - (m?y)(H + m?)
= (P =m*WH + %)
= (1) - (m*)? !
= -mt |
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Q.5
Sol.

Q.6
Sol.

Q.7
Sol.

Q8
Sol.

Q.9
Sol.

Q.10
Sol.

[uh - —I-]
ab

\

[Formula: (a- b)* =a’ - 3a’b + 3ab’ - b’

. 1) 1Y (1Y
(ab)' =3 ab)' | — | +3ab| —]| -| —

= ab’ —3ub+-§—- :
ab a'b’
(2x + 3y +2)?
[(a+b+c)l=a’+Lb +c?+2ab+ 2bc+ 2ca]
= (2x)2 + (3y)? + (2)2 + 2(2x)(3p) + 2(3¥)(2) + 2(2NXx)

=4x2+ 92 +4+ 120y + 12y + 8x
ep+q)

I

[Formula: (a + b)? = a’ + 3a’b + 3ab’ + b’]
= (2p)* + 32p)(@) + 32p)@) + (@)° |
=8p’ + 3(4p’)(Q) + 6pq’ + @’
=8p’ + 12p’q + 6pq’ + ¢’
Bp+q+r)

[Formula: (a+ b+ c)=a’+ b2 + ¢ + 2ab + 2bc + 2ca]
= (3p)? + (@)% + (r)? + 2(3p)(q) + 2(q)(r) + 2(r)(3p)
=9p2+q?+r’ +6pq + 2qr + 6rp
(2x + 3y)’

[Formula: (a + b)} = a3 + 3a’b + 3ab’ + b’]
= (2x)® + 3(207(3y) + 3(2xX3y)2 + By)°
= 83 + 3(42)(3y) + (NP + 9
= 8x° + 3627y + 5407 + 9)°
(x+yy-1
=(x+y)’ -1y
[Formula: a’ = b’ = (a - b)(a® + ab *+ b?)]
=(x+y-Dx+y)?+x+yD)+ (1))
=(x+y-D2+y+Dy+xty+l]
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Q.11 (x- ¥y + 64
Sol. = (x -y)} + (4)°
[Formula: a’ + b* = (a + b)(a® - ab + b?)]
=y -2 - (- p)E@) + ()]
=(x =y +4)(x? +y2 +2yy=4x+ 4y + 16)
Q.12 87 +27)
Sol. = (2x) + (3y)}
[Formula: a* + b* = (a + b)(a? - ab + b))
= (2x + 3y)[(2x)? - (20)(3y) + (3y)?]
= (2x + 3y)(4x? - 6y + 9?)
Q.13 X% - 7298
Sol.  =()Y-27)%)? (Formula: a? - b2 = (a + b)(a - b)]
= (2 +21°(3 - 279 '
=[x + PN - (3
(Formulas)
a'+ b’ = (a+ b)(a? - ab + b?)
a’ - b’ = (a-b)(aZ+ab +b?)
= (x+3p)? = 3xp + 9)2) (x - 3 + 3y + 97)
=+ 3)(x = 3y)a? - 3y + 92 + 3y + 9y2)
Q.14 64a®-b®
Sol. =(8a’)? - (b?)?
=(8a’ - b')(8a’ +b%)  [Formula: a2 - b? = (a=-b)a+b)
=[(2a)’ - (b)*)[(2a)* + (b)’)
ad+b'=(a+ b)(aZ - ab + b?)
(Formulas)
a’-b’=(a-b)al +ab +b?)
= (22~ b)(4a? + 2ab + b?)(2a + b)(4a? - 2ab + b?)
= (2a - b)(2a + b)(4a? + 2ab + b2)4a? - 2ab + b?)
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(.15

\Ul

Y I h

017

Sol.

Find the valuc of a' =b* when a=b =4 and ab = -_§,
a-bh = 4

ab = =3

al=bht =7

a-b =

(-t = Takmg cube
at = bt - 3(-5)4) = 64

a'=b'+ 60 =64

at=bt =64-060

V- bt =4

| s | :
Show that |2+ ~-| -lz--]| =4
4 z

3] -3

LIS S|4+ —] =|2Z2=—

/ rd
/'*Zm[-[]wl—.]—[z:-21:1[1]+—|:]
k / A / Fa
:“P:*‘!:]‘[f’-:#-l—,]

\ ‘ ¢

’ +3+—-;—f:+2-—|.—
7 z
-4 -RHS
Find the value of 8> + b and ab when g + b = 3 and
a=-b=3

arkb -3
a=-h =}
RN R
ah 'y

Iormula
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g - —

Thus,

(a+b) +(a-b)® =2 +b?

(5)2 +(3)? =2(a’ + b%)

25+9 =2(a’ + b?)

34 =2(a’ +b%)

a’ +b? = 3?4- =17
Formula: (a+b)2-(a-b)? =4ab

(5)* - (3) = dab

25-9 = 4ab

4ab = IG

16
ab - 'I'
ab -

Q.18

Sol.

Q.19
Sol.

Find the value of a? +b? + c*ifab + be + ¢ca =11 and
atb+c=6

atb+c =6

ab +bc+ca =11

7 p. 2
ac+b-+c =7

atboc =6
(a+b+c)y> =(6) Taking square root
a’+b>+ ¢+ 2(ab +bc it ca) =36
- By putting values ab +bc +ca = ||
a*+bi+cl+2(11) =36
al +b? +c?+ 22 =36
a’ + b+’ =36-22
al bl el =14

Find the value of A° +y3 ilf xy = 10 and x ty =1,

Xty =7

AV =10
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Q.20
Sol.

Q.21

Sol.

‘_J + ‘1 =9
x+y =17
(x +y) = (7)° Taking cube

X4y 3o ty) =343

4P +I0)(T) =343

©+;, +210 =343

x -y =343 -210

2 +y =133

Find the value of (x — y)? if x* + y* = 86 and xy = =16,
xy ==-16 (1)

2 +)? =86 (i1)

(x-yy =?

(x-yF =Xy -y
= (& +y") - 2()
=86 - 2(~16) From (i) and (n)
=86 + 32
=118

Find the value of ab + bc + ca when the values of

al+bi+cl=8l,a+b+c=11

at+b+c 3 | T—— (1)
a?+b?+c? =8l....... (i)
ab+bc+ca ="
a+b+c =11

(a+b+c)? =(11) Taking square root
al+bl+ci+2(ab+bc+ca) =121

81 + 2(ab + bc + ca) =121 | from (11)
2(ab + bc + ca) =121 - 81

2(ab + bc + ca) =40
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Q.22

Sol.

Q.1

(1)
Sol.

aby + be v e

ab ¢ be ¢ ea 20
Find the valuc of (a + 1y + ¢)? when the values of

al +bhis cl=32 and ab + be + ca =17,

ab + be +¢ca =7 (1)

a’+bl 42 =732 (ii)

(a+b+¢)? =9

(a+b+c)y = az+b2+c2+2(uh+bc + ca)
=32+2(D From (1) and (i1)
=32+ 14

(a+b+c)’ =46
Laws of Radicals

i (Ya) =a (i)  %ab=vtavh

. o[y . |
(iii) E=i‘—§- v (Ve =¥an
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(1)

Sol.

(1)

Sol.

Q.2
(i)

Sol.

s

&

Sl=
’ﬁl%

, m(\/‘ _ 76

6 3

J6

ﬁ

&J;a
Sl%

()
x
-

-
X
~d

<[5

Simplify these expressions:

3+ B

=J§+J2x2u2
=JZ—'+2JE
=J2(1+2)
=3J§
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(1)
Sol.

{ai1)
Sul.

(1v)

Sol.

(v)

Sol.

450 + J200 + /50

=552+ Sx5x2x2%2 +/5x5x2
=4x5V2+5x2J2 452

= 2072 + 102 +5V2

= J2(20410+5)

=J2(35)

=352

(V12 - 2xV20 - 342)

=V12%J20 - V12 %342 = V2 x V30 + V2 x 32

= I3 32205 - In2x3 32
-V2x2x2x543J2%2

= 23x25- 2332 - V2R 25 4 32

=4M3x5-63x2-2/23x54+6

=415 -6V6-2V10 +6

(6+V2)(5-5)

= 6(5-V5)+2(5-/5)
=30-6J§+5J§~J-§TS
=30-6v5+5V2 =10
(V3-215- /5)

(5-V3)=-25-43)
Js VIx5-104+25
- \/—-I0+"\/_

_—
—_—

\t-

27
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iy (T+V3)5+V2)

Sol.

=7(5+\/‘5)+\6(5+\/§)
=35+7J2+ 53 +/3x2
=35+7J2+5 3 +6
Q.3 Rationalize the denominators of the following:
1
(1) 342
Sol.
1 V3-2
Vi+2 J3-2
__\3-2
(3) -(2)
3-4
=1 |
=2-3
1
(11) 4-\6
Sol.
4+f
4J=4+f
4+4J5
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(111)

Sol.

(1v)

Sol.

4+¢5

-——-___

16-5
=4+J§
11

V7445

-+
ey

|

__43 T
J1+45 V1-45
_ (@37 -5)
V1Y -(5)
_ (437 -5)
7-5
_43(7-5)

h
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sJ?
2+.,\/7

(v)

Sol.

s 2-3T
-7+3ﬁ12 3\/'7
_5J12-3V7)
(2 - (37)

_ VT2 = VTGV

4-9x7
1047 -105
C4-63
1047 -105
=59

=1os—|0ﬁ

59
B2
AN

Sol.

3442 J3+\2

"BV B2

__(S+2y

(V3)' - (2’

=3+2+2f§3
3-2

=5+2J3
]
=S+2Jg
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(vn)

Sol.

(vii)

Sol.

29

|I+3VT;

S22  11-35
114345 11-3J5
_ 29(11-35)
(1) - (3J5)°
_29(11-34%)

T 121-9x5
_29(11-345)
121-45

_ 29(11-345)

76
17

317 + 203

__ 17 371243
W1+23 W71-28

_1703V7-243)

REN eSS
17(347 - 2V3)

T T 9x7-4x3
17347 - 24/3)

T 63-12

_176Y7 -243)

51
W71-23
3
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o [
Q4 Ifx= J5+2 , then find the values of (i) ¥+ . and

Sol. (i) x=V5+2n. ()

l
x4~ =J5+2+ 5 -2 from (1) +(2)

1y |
(i1) [X * —] = (2V5)? Taking square root
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QS If yv=24% \/3 , then find the values of (i) X=— and

(i) X’ +—|—=
N
Sol. () x=2++3.. (1)
I l
x 2+3
1 2-\3
- 2+J3:R2_J§ (Rauonalize the denominators)
2-\3
T (2 -(3)?
~ _
-z _‘f -2 nﬁ =2-3....2)
X -—

= (2+V3)-(2-13)

from (1), (2)
.\'—1=2+\/§-2+J3:
X

Hence, x-% -
1Y 7
. 1 _ (.22 .
(1) [-\ x] = (2V3) Taking square root
;|
X +—

2-2:4:-:3
X

|
X +—1-—2=12
e

- 2 l
Hence, | y +;2— =12+2=14

Q6 If A’=J5-\5,then find the values of (i) -’C-l and

x4 !
(1) 5.

33
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Sol. (1) x= \fg—\/i“)
| 1

= — —

X v3-vV2
1 x(ﬁh/?_.)
T (W3-V2) (V3+2)
(V3 +2)
T (V3 -(V2)
_(f3+2)
3-2

|
;= 3+ﬁ ..... (2)
-1 LBV -(F3+VD) from(1).2)

l
Hence, | x—— = 2 2
¥

1Y )
(11) X-= T = ('2\6)' Taking square root
r

»
X“+—5-2=4x2
X

» |
x'+—-,—‘-2=8

X
s
L .
X"
) : 1 l
HL!’ICL, X' +—= =10
x°

, I | I
Q.7 If ==3-V2  then evaluate (i) X+— and (i) Y- -
% x x

Sol. (1)
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e i _ 3+7‘/§+3-«f2- Now from (1) +(2)
_3+V2+47(3-12)

-
- 3+J§+2l—7\5
- 7
24+ 2-712
- 7
_24+20-7)
- 7
=24+\/§(-6)

7

Hence, I+1=M .
4 ,

k1
“_l _ 3+\/2__'(3_J§)

(11) Y 7

from (1),(2)

3+7~/5_3+\/5
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=3+\/:—2l+7\/—?:

7
=-18+ﬁ+7~/§
7
_-184V2(1+7)
7
Hence, x - l = -18+8V2
X 1
1 1Y
Q8 If ;z‘/l_o+3,thcnevalualc(i) [P*;] and
2
(--) p I
i) | P——
r
Sol.
|
O =J10+3 ... (1)
) |
P - Jlﬁ+3
o \/1—6-3“1.','[1. .
p—m+3"\/l—a_3 ationalize the u.:nnmmu}ors
_ Ji0-3
(V10)' -(3)°
_V10-3
10-9
Jh0-3
1
=J10=3 o (2)
|
P"’; = (J|—0—3)+(\/ﬂ5+3) from (1)+(2)
=Jﬁ-3+ﬁ6+3
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pr— =210
l?
1Y . =,
{P+F] = (V10 Taking square root
—4x10
Hence, !Hl — 40
p
) |
(1) !"; =(Jﬁ—3)—(Jl_0+3) Now from (1) - (2)
=V10-3-V10-3
L
P
l 2
[/}—-;] = (=6)? Taking square root
Hence, [ l]z
p-—| =36
p

Q.9 Rationalize

- b+Vb' -a?
(1) b-b -4

_b+Vb -4 xb+\/b2—az
ol "p—oi=a®  bab-a '
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adh )

e

- (!1}1 —(\f'h" - }|‘~

h' +h - gf° +2h\/h: —1;’
h =(h" =)
W -’ +2hJh' =a’
= = = —
h™ =h" +a
e — gt 4 20h =&
s

B vau ot j*‘_—'Jh'“':!
() Ja+3+Ja=3

Sol.

=£~{-3—'Ja-—3x\/u+3—s/a-3
\fu{-3+ﬁ't-3 a+3-~a-3

_ (Ju+3-a-3)

.“ﬁ”“z e(Ju—B)’

_(a+3)+(a=3)-2J(a+3)a-3)

(a+3)-(u-13)

_a+3+a-3- 2J(a) - (3)

a+l3-a+3l
_ 2(!-2\{01—-9
) 6
_2(a- Ja' -a)
6

La-Va' -9
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0.1
Sol:

0.2
Sol:

Q.3
Sol:

Q.4

Sol:

Q.5
Sol:

Q.6
Sol:

Q.7
Sol:

Factorize:

Ja(x + y) - Tb(x + y)

= (x + y)(3a - Tb)

ax + ay - x* - xy

= (ax +ay) - (Z + xy)

=a(x +y)-x(x +y)

= (x + yMa - x) |

a+a-3a-3

=(a’+a)- (3a?+3)

=a(a’+ 1)-3@*+1)

=(a’+ 1)(a-3)

Xty -xy-x

=X ~x=xy+y (writing in order)
=x(xX=-1)=px-1)
=x(x=IHx+1)-px-1)

=(x= Dix(x+1) -]

=(x=I}F+x-y)

3ax + 6ay - 8by - dbx

= Jax - 4bx + 6ay - 8by (wnting in order)
= x(3a - 4b) + 2){3a - 4b)

= (3a - 4b)(x + 2y)

2a% - be - 2ab + ac

=2a’+ac - 2ab- be (writing in order)
=a(2a+c)-b(2a+c)

=(2a+cla-b)

= (a-b)}(2a+c)

a(a-b+c)-bc

=a’-ab+ca-bc

=a(a-b)+e(a-b)

=(a=b)(a+c)

——
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Q.8
Sol:

0.9
Sol:

Q.10
Sol:

Q.11
Sol;

Q.12
Sol;

Q.13

Sol:

8-4a-2a'+al

= 4(2-a)-a’(2- a)

= (2= a)4 - a’)
=(4-a')2-a)

16x% = 24.xa + 9a?

= 1642 = 12va - 12xa + 9a2
= 4x(4x - 3a) - Ja(4x - 3a)
= (4x - 3a)(4x - 3a)

= (4x - 3a)?

1 - 14x + 49x2

=(1)? = 2(1}(7x) + (7x)?

= (1 - 7x)?

20x% + 5 - 20x

=20x2 - 20x+ S

=5[4x -4x + 1)

= 5[(2x)% = 2(2x)(1) + (1)?]
=5(2x - 1)?

2a’b + 2ab’ - 4a’b?

= 2ab[a® + b? - 2ab)

= 2ab[a® - 2ab + b?]

= 2ab[(a)? = 2(a)}(b) + (b)?)
= 2ab(a - b)?

+x+ —l—
4 A
2
- 7+ 205 + [%]
2

- [“.;.]
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Q.15
Sol:

Q.16
Sol:

Q.1
Sol:

Q.2
Sol:

[

Sx? - 30x% + 45x

= Sxx? - 6x + 9]

= 5x[(x)? - 2(x)(3) + (3)?]

= Sx(x = 3)?

a’ + b2+ 2ab + 2bc + 2ac

= (a’ + 2ab + b?) + 2ac + 2bc

= [(a)* + 2(a)(b) + (b)] + 2c(a + b)
=(a+b)?+2¢(a+ b)
=(a+b)[(a+b)+ 2]

=(a+b)a+b+2)

Resolve into factors.
¥+ 2o+ - al
= (v + 2xy +y7) - a?
= [(,u'}2 +2(0)00) + ()] - (a)?
= (x +»)* - (a)?
=(x*ty+ta)x+y-a)
4a’ - 4ab + b? - 92
= (4a’ - dab + b?) - 92
= (22 - 22a)(b) + (b)*] - (3c)?
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Q.3
Sol:

Q4
Sol:

Q.5
Sol:

Q.6
Sol:

Q.7
Sol:

Q.8

= (2a-b) - (3c)

= (2a-b+3c)2a-b- 3c)

X!+ 6ax +9al - 16b?

= (x? + 6ux + 9a)? — 16b?

= [(x)* + 2(x)(3a) + (3a)?] = (4b)’
= (x + 3a)? = (4b)?

= (x+ 3a + 4b)(x + 3a - 4b)
y:-c?+2cx-x?

- yz - (c¢?-2ex+x7)

= (y)? = [(€)? = 2(c)x) + (x)*]

=(y) = (c - x)? Formula: [a’-b%=(a+b)a-b)]

=[y t(c-x)][y- (c-x)]
=(y+tc=xKy=-c+x)
“(y-xtelyta-c)
x4yt 2y - daxYy?
ST+ 24 ) - 4
= [0+ 2(00) + (9] - (20
= (x + v)? = (2up)?
=(x + ¥+ 200x +y - 2xp)
al - d4ab + 4b? - 9al¢?
= (a? - 4ab + 4b?) - (9a’c?)
= [(a)? = 2(a)(2b) + (2b)?] - [3ac)?
= (a = 2b)? = (3ac)?
={a- 2b + 3ac)(a - 2b - 3ac)
x? =2+t -al+ 2ab - b?
= (x* = 2xy +)?) - (a® - 2ab + b?)
= () = 2000 + (1] [(2)* = 2(a)(b) + (b)?)
= (x =y)* - (a- b)>
=[x =y +(a=b)[(x -y)-(a-b)]
=(x-yt+ta-b)x-y-atb)
y+a

Sol: = (7)" +(2)2+ (2)0A)(2) - Z[yzxz)(C(\lﬂplcling square root)

—
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) 2+ 4] - 4
(22 - (200
(V242 42 - 2y)
= (7 + 2v # 2)2 - 2y +2)
Q9 '+ 64y
Sol: = (4%)? r(ﬂy:')z+2{_42)(3}'2)-2(;:3'}{Hyl}(cumpkling square root)
= (27 + 8y?) ~ 1622y
= (22 + 8y?)? - (4zy)?
= (22 + 8y? - dry )zt + 8y? + 4ry)
Q.10 '+ 324
Sol: = (d)y 18)242(xX |3)"2(.‘l’2}{ I8)(compleuing square root)
= (2 + 18)2 - 3622
=(+18) = (6x)?
= (% + 18 + 6x)(x? + 18 - 6x)
= (x* + 6x + I18)(x2 - 6x + 18)
Q.11 2-22+16
Sol: = (27) +(4)* + 227 )4) - 9,2 (completing square root)
(22 + 4)2 - (32)
=(£7 v A=32)02 + 4+ 32)
= (7= 32+ AN22 + 32 + 4)
Q.12 40' - S5adyt 4 4
Sol:  =(2r) =532+ ()’ (completing square root)
= (24 2(220)04) + (1) - 9% (completing square root)
= (27 +)A)? - (3xy)?

= (20 4 = 3N + )2 4 3xy)

Fuctorize:
Q.1 & +9x+20
7,
Sol: =¥ *4x+5y+20

= (7 4x) + (51 +20)
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0.2
Sol:

Q.3
Sol:

Q4
Sol:

Q.5
Sol:

Q.6
Sol:

Q.7
Sol:

- x(v +4) + 5(x + 4)
“(x+4)xtS)

M +5c-14

=+ Tx-2x- 14
=+ Tx) = (2x + 14)
=x(x+7)=2(x+7)
=(x+THx~-2)
P+5x-6

=X +bx-x-6

= (x* + 6x) - (x +6)
=x{x+6)- I(x+6)
=(r+6)(x-1)
2=Tx+12

=y -3x=4x+12
=(?-30) - (4x-12)
= x{x=3)-4x-3)
=(x=3)x-4)

2 =x=-156

== 13x 4 12x - 156
S (= 13x) + (12x - 156)
= x(x = 13)+ 12(x - 13)
=(x=130x+12)
-x-2
=xd-2x+x-2
=(x2-2) +(x-2)
=x(x=-2)tl(x-2)
=(x = 2)x+1)
x-9x-90

== 15x+6x-90

= (x? = 15x) + (6x - 90)
=x(x=15)+6(x- 15)
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Sol:

Q.9
Sol:

Q.10
Sol:

Q.11
Sol:

Q.12
Sol:

Q.13
Sol:

= (x = IS)x + 6)

al = 12a - 85
=a’-17a+ Sa- 85
=(a’ - 17a) + (5a - 85)
=ala-17)+5(a~17)
=(a=-17)a+5)

98 - 7x - x?

=08 - 14x+Tx -2

= (98 - 14x) + (7x - x2)
=147 -x)+x(7- x)
=(7- x)(14 + x)
yi- 11y - 152

=y~ 19y + 8y - 152
=(y* = 19y) +(8y - 152)
=y(y-19) +8(y - 19)
=(y- 19Xy +8)
2t + 3x+ 1

=200+ 2x+x+ |

= (2 + 2x) + (x + 1)
=2x(x + 1)+ 1(x+ 1)
=(x+1)M2x+1)
Ix?+5x+2
=3J.1+3x+lr+2
=(31’3+3x)+(2:+2)
=3x(x+1)+2x+1)
=(x+1)3x+2)

2 -x-1

=2 -2+ x- |
=27 =20+ (x- 1)
== 1)+ 1(x- 1)
=(x= I(2x + 1)
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Q.14
Sol:

Q.15
Sol;

Q.16
Sol:

Q.17
Sol:

Q.18
Sol:

Q.19
Sol:

6xt+Tx-3

=62+ 9r-2x-3

= (6x7 + 9x) = (2x + 3)
= 3x(2x +3) - 1(2x + 3)
={(2x+3)3x-1)
2-3x- 22

=2 -4x+x- 20

=(2 - 4x) + (x - 2x%)
=2(1 - 2x) + x(1 = 2x)
=(1=-2x)}2+x)

8+ 6x - S

=8+ 10x - 4x- 52
=(8 + 10x) - (4x + 5x°)
=2(4 + 5x) - x(4 + 5x)
=(4+ 5x)(2-x)
3ul-10u+8
=3u’-6u-4u+8

= (3u? - 6u) - (4u - 8)
=3u(u-2)-4u-2)
=(u-2)3u-4)
10x2 - Tx- 12

=10 - 15x+ 8x-12
= (101" = 15x) + (8x - 12)
= S5x(2x = 3) + 4(2x - 3)
=(2x - 3)(5x + 4)
Sx-32x+12
=5x2=30x-2x+12

= (5x2 = 30x) - (2x - 12)
=5x(x = 6) - 2(x - 6)
=(x=6)5x-2)
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Q20 4 v +8v-23

Sol: 40 Ry - Iv=-23

(V3 + 8- 3+ 203

—_— e
-

Sy iv e 2)- V3(viad 2

vV D) - V3

Formulue
() ta+ b)) a’+ 3a%h+ 3abi 4 b
(11) (a=bh) o' =337h+ Jab® - h'
(M) a’ - h' (a+h)a’-ab + b”)
(1v) a'=b' (a- b)a® + ab + b-)

Factorize:
0.1 Nyt - v
Sal: 1'311"'1}]:
i - Vi )2 4 1’31‘!(}'} t f}'J'ﬁ[
(20 = 304+ 2vy + )
2 27+
Sol: - (30"« (1)
(v DGO = Bl + (1))
(3v+ 19 = 3+ 1)
Q3 1- RERES
Sol: = ("= (7v)
(= 7001+ 1(7x) + (73]
(1 = 7aM] + 7x + 49+7)
Q4 a'h'i+ 512
Sol: ~(ab) ¢ (8)}
(ab ¢ 8)[(ab)? - (ab)(8) + (8)]
(ab + 8)a'h? - g4h + 64)
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Q.5
Sol

Q.6
Sol:

Q.7
Sol:

Q.8
Sol:

Q.9

Sol:

27 = 1000y?

(3)' - 10y}
(3 - 1(1};)[(3)3 +(3)(10y) + (IU)')?]

~ (3= 10y)9 + 30y + l{]{ly?)

27 - 64y’
= (3x)! - (4y)?
= (3x = 4y)[(3x)? + (3x)(4y) + (4y)°)

= (3x - 4y)(9x% + 1 2xy + 16y%)

I‘}'J + Z"

= (xy)® +(2)°

- (xy + D)[(xy) — (@) + (2)°]
= (xy t+ 2Py - xyz + z%)
216p* - 343

= (6p)' - (1)

= (6p = DIOPY + (6pXT) + (7))
- (6p = T)(36p? +42p +49)

i
8y ——

2

(Y
= {2XY =] =
2x) [3]

=t "];———

=2y -—

\

;

.

, 2 1
4x +—x+—

Q.10 a*+b*+a+b

Sol:

=(a*+bY)+(a+b)
= (a+b)a?-ab+b)+(@th)
= (a + b)[(a® - ab+ b*+1))
= (a+ b)(a’-ab+ bi+ 1)

(2x)" +(2x) !
| ’
)

]

-

ke

|
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Q.I1 a-b-a'+b
Sol: =(a-b)-(a’-b')
= (a-b) - [(a-b)a®+ab +b?)]
=(a=b)[l - (a’+ ab + b))
=(a=b)1=a’-ab-b?)
Q.12 x-8xy’}
Sol: = x(1 -8y
=x[(1)’ - (2y)")
=x[(1 = 2y){(1)* + (1N2y) + (2y)*})
= x[(1 = 2y)1 + 2y + 4y%)]
= x(1 = 2y)(1 + 2y + 4y?)

Q.13 x'2- yld
Sol: = (x*)? - (y*)?
=(x® - y®) (x* + y°)

=7 = (PPHEP + (7))

= (7 = yNE + )t + yat - 2y 4y

= (=Y +xy + y)x+ ) = xy + YR+ )
(' =yt + )

= (x= yNx+ y) 2 + yiNx2 + xy + yz)(xz - xy +y?)

(x* =y + )
Q.14 1- 22
q

L}
ap
Sol: = 1’ '[?]

4 Y
=11-=Z1lqy +(n [4”]]
\ qJ

AN

- l+4p+16‘:’
\ qit q q

-
i
I
s
2
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Q.15
Sul:

Q.16
Sol:

0.17
Snl:

Q.18
Sol:

Q.19
Sol:

Q.20
Sol:

1+ 64u’
= (1) + (4u)"
S(E 41 = (1) + (4u)’)
=1+ dupl = du v 16u)
8 - v - 9y + 27y
= 8x' + 27y - 6x - 9y
=(8x7 - 21V Y) - (6x + 9y)
=[207 - By)') = 320 + 3y)
A2 Anfeyt - (2v)(3y) + (3)’):] = 3{2x + 3y)
(20 - Synd = Gay + 9y=) - 3(2x + 3y)
2y 1 3y - Gy + 9y3 - 33
2+ 125
(@2 - (8
= (24 3002 = (4U5) ¢ (5))
“(# 3N =52+ 25) .
x4y
= () ()
= (0 YO = (YY) +(P))
=yt - aly e y)
= (x *_y){‘\: -yt y:)(.\" - .r‘y" +y")
m® - n®
=(m’y - (n'y
=(m' +n'Km'-n?)
=(m+nkm* = mn +n’)(m - n{m* + mn + n?)
=(m+ n}m - n}m’ - mn + n’}m? + mn + p?)
64x’ - xa®
= x(64x" - a%)
= x{(8+') - (a')*}
= x(8' + a’)8\ - a')
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(AR -vt.n)":i'f!!"t-n":
Uv Capnd = dan s AN = apAC ¢ dan ¢ )
W20 al 2y = ald = 2an 4 g K ¢ D n’)
Q.21 ' -27,
Sol (V= (!
{y - 1'.1}](1]" tup3a) e (l.nrl
(v = 3a)v + Jav + ‘3.1“)
22 4270
Sol “(x) + (3a)
= (v + 3a)l(x) = (1) 3a) + (3a)°)

= (x4 3a) - 3ax + 9a%)

I Fvaluate rm‘. of the polynomials for the value
indicated.
Q.1 Pl 2 =574 7= 7. P(2)
Sol.  P() 200 - S0 -7
Py =22)' =527+ 72)- 7
=2xB=-85x4+7x2-7
= 16-20+14-7
3
2 P =x'- 10 4250 - 2; P(-4)
Sol  P(x)  =a'=-10F7+25x-2
P=4) = (=4)" = 10(-4)" + 25(-4) - 2
=256-160-100-2
==6
Q3 P =x+5-132-30;P(-1)
Sol:  Px) =x4452-132-30
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Q4
Sol:

Q.5

Sol:

Il

Q.6

P(-1) :{-1)‘+5(~1)3-!3(—!)?-307
=1-5-13-30
=~ 47

P() =210+ 7x + 6; P(3)

P(x) =X-102+7x+6

PB3) =03y -103+73)+6
=243-270+21+6
=0

P(x) =x"+4x‘-9xl+l9x+6;l’(-2)

P(x) =x*+42-92+19x+6

P(=2) =(-2)*+4(-2)’ - 9(-2)2 + 19(-2) + 6
=16+4(-8)- %4)-38+6
=16-32-36-38+6
==-106 + 22
= - 84

Determine whether the second polynomial is a Sactor of

the first polynomial without dividing (Hint: evaluate
directly and use the factor theorem).
-1 x+1

Sol: Let P(x)=x"* -1
Here x-a=x+1

Thus a = -1

Now P(-1)=(-1)"*-1

=1-1=0

Since P(-1)=0

Q.7
Sol:

Then by factor theorem x + 1 is a factor of x'* - |_

x8-1:x-1

Let P(x)=x'8-1

Here x-a=x-1

Thus a = |
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Now P(=1) (1)!'* -
=l=1=0
Since P(=1)- 0

Then by [actor theorem, x = 1 is a factor of x'* = 1.

Q8 -2 x+2
Sol: Let P(x)=x%-29
Here x-a=x+2
Thus a =-2
Now P(-2)=(-2)°-(2)°
=-(2)°-(2)°
==vez0
Since P(=2)#0
Thercfore, x + 2 is not a factor of x¥ - 29,
Q9 x*+2%:x-2
Sol: Let P(x)=x%+ 29

Here x=a=x=2

Thus a =2
Now P(2)=(2)%+(2)°
#0

Since P(2)=0
Therelore, x — 2 is not a factor of x + 29,
Q.10 3¢ -2 +5x-6;x-1
Sol- Let P(x)=3x"-2+5¢-6

Here x=a=x- |

Thus a = |
Now P(D)=3(1)*-2(1))+5(1)-6
=3-2+5-6
=8-8=9

Since P(1)=0
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Then by factor theorem, x — | is a factor of 3v-2x3 4 ‘31 - 6.
Q.11 Sx*-7'-6x+x;x-1
Sol: Let P(x)=5x0- 7 - 6x+x

Here x-a=x-1

Thus a=1

Now P(1)=5(1)°=7(1) - 6(1) + (1)
=5-7-6+1
=6-13
==T7#0

Since P(1)=0
Then by factor theorem, x — | is not a factor of 5x"-7.
Q.12 33 -Txl-8x+2;5x+1
Sol: Let P(x)=3x"- T2 - 8x + 2

Here x-a=x+1

O =Hx+x.

thercfore a= -1
Now P(-1)=3(-1=7(-1)*-8(-1) +2
=-3-7+8+2
=0
Since P(=1)=0
Then by factor theorem, x+1 is a factor of 3x° = 72 = 8x + 2.
Q.13 5F-2+3x0 +6x+25x+1
Sol: Let P(x) =5x* =20+ 30 + 6x+2
Here x-a=x+1
therefore a= -1
Now P(=1)=5(-1)8 = 2(-1 +3(-1) +6(-1) + 2
=5+2-3-6+2
=9-9=0
Since P(-1)=0
Then by factor theorem, x+1 is a factor ql' S =23+ 30 4+6+2.
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et T —

QM '+ 20 -y 49 x-1
Sol: Let Py 60+ 232 -4+ 9
Hete v=a -
therelore o |
Now P(1) =6(1)'+ 212 =(1)+9
“G+2~1+9
17=-1=16=1(
Smee P(1)£0
Ihen by factor theorem, x = 1 is not a factor of 6x° + 2v2 — x 4+ 9.
Q.15 dv'-3v2-8v+ 4 X~ 2
Sol: Tet Ply) 40 -32-8v+4
lere x-a v=2
therefore a2
Now  P2) 42)'=3(2)°-8(2)+4
~4(8)-3(4)-8(2)+4
~32-12-16+4
3J6-28=28=0
Since P(2)20
Then by factor theorem, x = 2 is not a factor of 4Y° =32 — 8x + 4.
Q.16 S +3 0 -x+1:x+1
Sol: Let P(v) S5+ 32 -1+
Here x=—a -x+ |
therelore a =1
Now P(=1)=5(-1)"+ 3(- 1)? - (=1)+1
= 5(-|)+3(1;+ | +1
“S5+3+1+1
==5+35
=0
Since P(=1)-0
Then by factor theorem, x+1 is a factor of 53 + 332 —x + |
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Q.17 2y*-8y*+y-4;y-4
Sol: Let P(y) =2y - 8y’ +y-4
Here y-a=y-4
therefore a = 4
Now P(4) =2(4)-8(4)*+(4)- 4
=2(64)- 8(16) +4 -4
—128-128+4-4
=132- 132
=0
Since P(4)=0
Then by factor theorem, y — 4 is not a factor of 2y} -8y? +y-4.
QI8 2’-52-4z2-4;2+2
Sol: Let P(z) =2* - 522 -4z-4
Here z-a=2z+2
therefore a = =2
Now P(-2)=(-2)’-5(-2)*-4(-2)- 4
=-8-54)+8-4
=-8-20+8-4
—-32+8
==2420
Since P(-2)=0
Then by factor theorem, z+2 is not a factor of 23 —5z2 _4z-4.
I11.  Solve

Q.19. If P(x) =x' —kx? +3x +5is divided by x — 1, find K, if
remainder is 8.

Sol: Let P(x)=x> —k? +3x+ 5
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Here x-a=x-
therelore a = |

Now  P(1) =(1) =k(1)2+3(1)+5

=l-k+3+5§
=9-k= Remainder
But 9-k =8
-k =8-9
-k =-]
k =1

Q.20. If P(x) = 3x* + kv — 26 is divided by x — 2, find k, if
remainder is 0,
Sol: Lets P(x)= 3+ + kv -26
Here x—a=xy-2
therclore a =2
Now P(2) =3(2)+k(2)-26
=3(8)+2k-26
=24+2k-26
=2k = 2 = Remainder
But Remainder= 0

Thus, 2k=-2 =0

2k =2

2
k=3
k = |
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Algebrai'_

W -
———.-—--—-—

T

'QV'V

HCFand L.CM
Basic Operations on Algebraic Fractions
Square Roots of Algebraic Fractions

cr complation of this unit, the students will be able to:
find highest common factor (HCF) and lecast common

multiple (LCM) of algebraic expressions.

> usc factor or division method to determine HCF and
LCM.

> know the relationship between HCF and LCM.

2 us¢ HCF and LCM to reduce fractional CXPressions
mvolving +, - x = -

b find square root of an algebraic cxpression by

factonization and division.

Find H.C.F by factorization.

Q.1 abyy, a® be.
Sol.

Factonzation of abxy

Factonzation of @“hc
common factors

Thus. HCF

= a‘}(

=a b

=axh

- tJb

Xy xy

Xagxge
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Q: flpqr‘ f';"”-‘

Sul
Factonizauon ol opgr 203 p |y I
Factonzaton of 1 5grs = 5 x| 3 "y rl-
Common lactors = 3 ¢, r
Thus, HCF =3 x<g~r
- Syr
Q3 &yl I
Sol
Factorization of 8v'z' - B x
Factonizanon of 12¢vy 2 = B x
Commoen lictors =2, 2 x, vy, 2 ¢
Thus, HCF =2x2xxxyxyxrzxz
- 4.1_1':.‘:

Q4 1ddPbe, 21ab?

Sol
. 1 ‘ 1
Factonization ol fdahe = 2 <) 7 x| a | <a xih
. k] |
Factonzaton of 2Jubs = 3 | 7|~ | a v | B
Common [ctors = 7. a. b
Thus, HCF =7xaxh
" o= ..-"d,"
. M ? 32
Q> IR, 12304, 15x A
= -
Sol.
. - - ‘ bl ; |
Faclonzation of Sx7y= =13 <x< x|yl “|x| xx|p|~
- * :
Factorization of J2x0v =3[ <224 x| " x| * |v]~
3 b ] ‘ | "
Factorization of fﬁ.t"_\' =|3] 3 x| x| yp]=

Common factors =3, x, LY. V

Thu‘-. H C F = 3 x y * Y ™ _‘. w }.

¢

p“_\_- W ‘
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Q.6 Jab?, 8a'be, bab'c
Sol.

Factorization of Juh;_-‘ = 2| x2x | g X hl =¢x
!'”t'“”'l:”””” ‘;.f (quhc :2?’-‘. .? x_?)( al xa=ax h x

f':h"!;lf‘f:ulu.:n of 6ab’c al =bx [h]| xhx

[l
b2
=
g
o

Common factors =2 a. b ¢

Thus, HCF =2xaxhx¢

Q.7 F+640-16
Sol,
Factorization of x* + 64 = (x)* + (4)}

= (v + )[(x) = (x)(4) + (4)})

=(x+ 4N —d4x+ 16) v (1)
Factorizaton of ¥ = 16 = (x)° = (4)°
Slvr AN =) (n)
Common factors are: (x + 4)
Thus, HLCEF  =x+4
Q.8 x? ’}’z. x* “y“, xb - yﬁ
Factorization of x2 =32 = (x + y)x =)o, (1)

Factorization of x* =y = (%) - (yz)z

= (2 + ) - y2)

= (A YN =) (i)
Factorization of x® -8 = () - ()

= (=) +)P)

= (x )y P N 4R (i)

Common factors are : (x + ¥), (x =¥)
Thus, HCEF =(x+y)x-y) .
S J.

X



Rectangle


68

'S

QY9 -9+ +r-6

Sol.

Factorization of 12 =9 = (1)* = (3)?

S(UR3NU=3) i (1)

Factorizationof (1 # 3P =0+ 31+ 3) i, (1)

Factonizationol t* +1=6=0+31=-21-6
=t +3)=2(t+3)

S(UH3IN=2) (111)
Common factoris: (1 + 3)

Thus, HCF =@+3)

Q10 xt-x-2, 3 +x=-6,x"-3x+2

Sol.

Factorization of x> —x=2=x2 - 2x + x - 2
=(x2=2x)+(x-2)
=x(x=2)+1(x-2)

FUET 3 L L3 ) Np—— N v My (1)

Factorization of 2 + x=6=x2+3x-2x= 6
= (2 + 3x) = (2x + 6)

=xx+3)=2x+d)

T O L ] Y (i)
Factorization of xf = 3x +2=x7 = x=2x +2

=(?=-x)-(2x-2)

=xx=-1)=-2(x- 1)

"2 Gl Rl ) I —— ()

Common factor is : (x = 2)
Thus, HCF =(x-2)
Q.11 -2, 0+, 1-x-2

Sol.
Factorizationof 1 = 2 =(1)~ (x)?
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(UM =)

Factonization of 'y ] = (0 + (1)
=t I =-x+ 1)

Factonization of 1 = v = 2¢3 =1 = 2¢ 4 x - 2x°
=(1 =20+ (x- 2
=1 =2x)+ x(1 = 2x)

= (1= 2x)(1 + )
Common factor s 1+

Thus, HCF =1+x

Q12 -8, -7v+10
Sol.

Factonzation of v - § = (x)? - (2)°
= (x = 2)[(x0)F + (x)2) + (2)7)
=(x= 2>+ 2x + 4)
Factorizaton of v = Tx + 10 = x2 = 2x - Sx + 10
= (2% = 2x) = (5x - 10)
=x(x~2)-5(x-2)

Common lactors are: x = 2
Thus, HCF =x-2

Q.13 .\J+3.\'+2,x‘z+4x+3,rz+5x+4

Sol:

Factorizationof x® 4+ 3x + 2 = x2 4+ x + 2y + 2
=+ x) + (20 + 2)
=xx+ 1)+ 2(x+ 1)
=(x+ I)x+2)

Factorizaton of x? + dx + 3 =x2 4+ x + 3x + 3
=(+x)+(3x+3)
=x(x+1)+3(x+1)

:(x+[){x+3) ........................

Factorizaion of x2 + Sy 4 4= 2 + v+ 4x + 4

................

..............

SestriseRAsesrnenanana

.........................

..... (1)

(i)
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= (7 H )+ (dx + 4)

=axt )+ 4+ 1)

St I v d) (111)
Common factors are: (x + 1)

Thus, HCF =x+1]

A ) .‘1 _I 2 | 3
Q4: X +x —6x7, X -0 & +x —6x

Sol:
. L K k. 3 2,02 )
Factonzationof X +x —6x = X (x" +x-0)

% ) -
= X (x"+3x-2x-06)

x’ [(x: +3x)-(2x+ ())]

=2 [x(x+3)-2(x+3)]
= X (x+3)(x-2)
_xxx(x+3)x=2) (1)

..............

. 1 2 P
Factorizationof A" =9x" = x'(x" =9)

:I:Uxf—13f]
= X (x=3)x+3)

= xxx(x=-3)0x+3) (ii)
Factorization of ' 4xT—6x = x(x*+x-6)

= x(x*+3x-2x-6)

X [(Jn.'z +3x)-(2x+ 6)]
- x[.r(x +3)-2(x+3)]

= x(x+3Xx-2) (iii)

Common factors are: x, x + 3
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Thus, HCI1 Wyt 3)

.
r + 3\

Q.15 3542¢'h, 45a%ch?, 30acih’

Sol:

Factorization of — 35a’¢’y =5 | = 7% a|*axcx Jc|*c>

Factorization of 45a'ch? = §1x3xAx | g {xaxax [¢| *

Factorization of  30ac?b? - §|*2=3x | X |c |*c”

h

Common factors = 5, a. b, ¢

Thus, HCF -Sxaxhxc

Find the HL.CF by Division Method.
Q.1 A+ VLt e+

Sol:

Take common ¥ | v - ¥ +x

-x+ 1| +x o+ I{7<":’<“* !
X -x'+x
X + 1
_I.:I:t | §
-r':-—; + |
txr-xt I
0

HCF =x -x+ /]
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Q_z_ X *7\‘"9.\""2.31{‘*(N‘.—IS\.")'\"2

Sol:
| 4y + 5
60"+ 70~ Ov + 2] Bx' 4 6x' — 154 + 9 - 2
x3 multiply by 3

245" + 18x' - 45x" + 27x - 6
_24,1" + 28y = 36y + 8x

10" = 9x" + 19x - 6
x(-3)

30x" +27x - 57x + 18
+£30¢" +35¢" £ 45x + 10

—4|—8_\‘3— 12¢ + 8
]

w
| v -1
2¢ + 3y - Z[ 6x +7¢ —9x + 2
+6x" + 9 ; 6x

HCF =27 +3x-2
Q3 4420 -6x, 4 - Bx+d
2| a4+ 2¢ - 6x  4[4x' -8x+4

- ] i
2v +x - 3x x = 2x+ 1

Sol:
Now we find HCFof ¥ -2x+land 2x' + x* - 3va n d

HCFof2 4152
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D]
i
.._.1‘ ! -’n
v Pl G _X +:-JI
y PO _
¢ 2 v+ 2
X4 x-E} - 2v 4 |
* .
_r+2ri +x
-x + 1
-1
-+ | T Ayr-2
i v -1
- +
t—l) -x + | k-Jrsl
;.l‘ + X
-x+ |
;xil
0

Required HCF=2(x- 1)

Q4 M+ 7F+ 12, -2 -15x

Sol

X o T+ | 2y x|t =-2¢0 - 15x

| @+ 7c+12 |2 - 2x- 15

HC.Folxand xis x.

Nowwe lind HC.Fof ¥ = 2x - 1Sand ¥ + 7x + 12
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1 I7\+|:[

X =-2v-15
s 0+ Ta+ 12

- N -9y - 27

Required HCF

. b
Q8 x'-xt-x+l,

Sol

1 b’
_r—x~x+l[

Required HCF - X'

Q.6
Sol:

1+3r+x ~i»7!.+|’(“‘f1
+r &11

+ 4y + |
+ 4y + |

0

2
¥

- a{v + 3)

-2+ -1

x-1
- 2x' +2 ~ 1
4 2

;-1_

—_r" +.r) +x—1
‘ '.‘ ‘-—
CAx x|

e
0

2 -x+1
= (x=1)- Nx-1)
= (v = 1) x=1)
_;Pxf—(Hq(r—H
— (v =T x+I)x-1)

- (x+ =1

-xt-x-2, F+3F-6x-8
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, )|
.f—x’-:—2[-ﬁ+1ﬁ‘ﬁx—8
11’12 .rz;: EF32
4x2~5x—6' X’-x'-x-2
x4

]

v

4’ -4x  —4x-8(x
+4x’ F 55 F6x

428 4x-5x-6 [4
+4x’ +Rr ¥ 32

—131-135 426
x-2

4x’ -5x-6

v
x+4
1‘2{ x*+2x-8
tx’ F2x
4x-§8
+4x ¥R
0

Required HCF = x -2
Q.7 4+3x-4, O -2 -2 +3

Sol:
~x-$5

) bl
. . I TN
N 4+3r-4| X -2 -2x43

*x +3x7 74x
-5x"+2x +3
S5 F15x120
17] 17x-17
7x—l[.f+3:~4(x+4
ixzx X
4x-4
t4x ¥4
0

Required HCF =y - |
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Q8 ' = 14 + 90+ 10, 18 - gt + 210 - 10
Sol
5

I =LA 9 0 1Sy - i-i,\: +2|x - HE'
£15v F 702 £45v 450

12 | 3627 - 24x - 60

Iv-2x-5 | IV =]+ 0+ H!Lt-J

| 37 F 27 F 5x

: _
=12+ 14y +10

F12:5+ 8v 420

‘ZI()J(- 10

3v=5
|

Required HC.F =3x -5
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Vrdrdv 2,00+ 5 2t H 3 i+ 20+

Sol: First we will find the HCF of 22 + ¥ + 4v + 2 and
2 e 3t 2|
l
2t e an e 2 [ s 30 2 2l
£ ¢ t 4x +2 X
20 42 = 20- | | 420 Haxe2y]
| 27+ F 2 F
2t viyr)—
\ |
%2
L e B R e
£ 2vT 4507 +2y '
B T e
F4-FI0vF4
3 fer+3
CHCTF e+ [ 0+ Sx ._I' -
+2¢7 ¢
dy+2
t4yv+2
0
Now wewill ind HC Fof2x + | and 6 ' +5x° +x
3.1’"' +x
wrl [ 6 vF5c+x
t ﬁ_‘\J - 3_\':
2+ x
+ 27+ x
o 0

chtlil't'.‘d IICI: = ZX + ]
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QI W+l =8v+3, M -Tv46, P H2E-20 43

Sol Fistwewill findthe HCF of ' = 7v + 6 and X
- Sx +3,
!
=Tt 6 4t - S+ 3
1-“ Filx+ 6 x =2
Y4+2r-3 | P -7+ 6
£ 0 20 F 3
T2t 4c+06
0
Nowwewill ind HCFof ¥ +2x-3and x* + 22 + 3.
x
v 2\-3l V42 -2x+3

e e 2 Fx - |

x*73 1 v A2r-3

+ %+ 3

HCr x+3

lcast Common Multiple (LCM)
The least common multiple of two or more algc-bmi.c
expressions 1s the expression of lowest degrec which 1s
divisible by cach of them without remainder. o
The abbreviation of the words least common muliiple 1s

LCM
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Find L.C.M by Factorization,
Q.1 21a'xYy, 35a%xYy, 28’
Sol:

Factonizanon of 2la's 'y =3 x

Factonzation of 35a’x'y = 5 x

Product of common factors = 7 xg <a xa xx Xy Xy Xy .
= 7.::3_1'*".9 .......... (1)
roduct of uncommon factors= 3x5x2x2xgq x ¢ Xy %) !‘_p;
= 60avy>.... .. ()
LCM =(1)x(n)
= T’ Sy«60axy?
= 4200 H*

Q-z jtl"hz(“_ .;ulb_l(j
Sol:

Fac of 3a'h'c’ 3<|a| | a|aa<|b|*|b|*| ||| e

. ce Vs o : . _ , .
Facol b & =S+a|xla| xbx|bp[*|b|=|c|*]|e|*|c]*exc

Product of common factors=axaxbxhx¢cx¢x ¢
.9 -
=a'h’d . (1)

pProduct ol uncommon factors=3 * Sx gy «< g x h x ¢ x ¢

= 15a’he? ... (i1)
LCM =(1)>(n)
= [uzhzc't){ 15a°he?)

= 1540
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Q.3  2ub, Jab, 4ca

Sol;
Factonzaton of 2ab = 21 *lal>
Factonization of 3ub = 3« SAME
Factorization of 4ca = 2% x{al-> ¢
Product of common factors=2 xax b = 2ab......... (1)
Product of uncommon factors= 3 x 2 x ¢ = 0c......... (1)
LCM = (i) > (ii)
L]
= (2ub)(6¢)
= 12abc
Q4 Yyuxlnnd
Sol:
Factorization of bz =| x | xx x|yl * |z
Factorizationofn "z = x| * | v | *|y| * |z
Factorizationof vz = x| = [y | * z x|
Product of common factors=x Xy Xy Xz = xy?z...... (1)
Product of uncommon [actors= X X 2 = Xz, (1)
LCM =()x(u)
= 22
: JR O i U
Q5 re-pe P9 P'q
Sol:
Factorizauon ol p’q -pg® = pq(p2 ~q2)
=pq(p ~4Xp * q)........(3)

Factorization of p'¢? -p’q’ = P’ -q%)
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= ppaq(p =Pt + py +g7) ()
In (1) and (n)
Product of common factors= py(p - " ) N (1)
Product of uncommon factors = pgip + gip? + pg + ¢°).....(1v)
LCM =(u1)x(iv)
- [pq(p - q)] [;_:q{ P+ q}(;r: + pg+ q3 }]
o) =P w -9+ QW+ pg + q)
Q-; O+64, xXP-16
Sol:
Factorization of v + 64 = (.r)3 +(4)
= (x +4) [(x)2 - (x) (4) + (4))
=(x+ 4= dx + 16)....... (1)
Factorization of ¥¥ = 16 = (x)? = (4)?
“(x+4)x=4) . (11)
In (1) and (1)

LCM = (iii) x (iv)

Wity
To C\ W2 =(x+4)x -4} - 4x + [6)
QF ¥ -x-2, F+x-6,x-3cx+2
Sol:

Factorizationof > = x=2=x" = 2x + x = 2
=(x? = 2x) + (x = 2)
=x(x=2)+1(x=-2)
= (= 20x + Do (i)

Factorization of x> + x - 6=x2 + 3x = 2x - 6

= (¥ +30) - (2x +6)
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=x(x+3)-2(x+13)
=(x+3)x=-2)......... (11)
Factorizationof X2 = 3x 42 = x2 = x = 2¢ + 2
= (- x) - (2x+2)
=x(x=1)-2(x=-1)
=(x=1)Mx=-2)......... (111)
In (1), (1) and (in)
Product of common factors = (x = 2)......(1v)
Product of uncommon factors = (x + 1)}(x + 3}(x = 1)........ (v)
LCM =(v)x(v)
‘ =(x =2)(x + I)(x + 3)x - 1)
Q8 -9, (r+3), ) +y-6
Sol:
Factorization of y2 = 9 = (y)? - (3)?
=(y+3I)y-3)cinn (1)
Factorization of (y + 3)? = (v + 3}y + 3)........ (i)
Factorization of y? + y = 6= Y +3y-2y-6
= (7 +3y)- 2y +6)
=yy+3)=-2y+3)
=(y+ 3Ny = 2)......(i11)
In (1), (11) and (1)
Product of common factors = (y + 3)........... (1v)

Product of uncommon factors = (v = 3)(v + 3)(¥ = 2).......(v)
LCM =(iv)x(v)

| C#Uj =+ =3+ 3Ny -2)
Q.9 -K’,KH.I-?(-ZX’

Sol:

Faclnri'mmm of 1 - 1’1 = (1) -2)1
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| =1 +x}(l )Q .......... !
Faclonzatmn 0F\Q+ | = (KJ +(1)}

(‘g }(ﬁ XH) ...... (11)

Factorization of 1 -y =22 = 1 - 2P+ - 2¢
| =(1-2) +iy - 2%
=1(|-’2;)4yﬂ’-3p

=(l-‘)(]+)zr) ................. (111)
In (i), (ii) and (iii) /
Product of common factors = (1 D ) S RSRR (iv)

Product of uncommeon factors = (1 =L =207 =y + 1) ..(v)

. LCM =(iv) x (v)
G &

: =L+ =1 =20)02 =y + 1)
Q0 2=y, o -yt b6
Sol:
Factorization of x? - )7 = (x + y)(x = y)........(i)
= ()7 = ()

Factorization of x* - ,* = (x2)2 - (,2

= (x2 + 2 )2 - 1)

=+ ) - (»y]

=+ ) x + ) - y)...... (i)
Factorization of x® - )8 = (x%)? - (,3)2

= (@ + ) - ) .
o TN - )+ xy + 2 Gi)
In (1), (11) and (1i1)
Product of common factors = (x + y)(x g T (1v)

Product of uncommon factors = (P22 X2~ x+32) (2 +04y?) (v)
LCM = (iv) x (v) '
= (x + y)x = yNx2 +)7)
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(x = 3,':'}(12 txyt )'3)
S () YY)
(x4 v
Q.11 AN, et (WPt 1)!
Sol:
Factorizationof x* + 1 = (x)* + (1)
e+ D mx A D (1)
Factorization of x* + 22 + 1= &+ 2x2 + 1 - x° (completing squarc)
R C Dl 9
=(xt+ 1+ 02 + 1 =x)
= (x° 4 x+ l)(..'cl -x+ 1).....(1)
IFactorization of (v + x ¢t 1)? = (A +x+ I +x+ 1 (11)
In (1), (1) and (1)
Product of common factors = (x> + x+ D = x4+ 1) (i)
Product ol uncomnien factors = (x + IHaZ = a+ D)(v)
LCN = (v) = (V)
= (x: x4+ DX —x+ Irt'v.vnwrl)l.vc2 +x+l)
(x4 D x DF rxt 1)?
Q.12 34y, o - }.4,','.64.)_,, -
Sol:
Factornization of X’ + )’3 =(x+ _‘L'Hi’z -xy + [Yod TORo (1)
Factonzation of *-yt= (_rz);r o ‘yz)z
= (2 + 0 =Y
=(x*+ )'2)[(12)—(}')2]
= (2 + P Hx + yNx =30 U (1))
Fauwr'.iz,ﬂliun of X+ = () + )
- (2 4 AN - (N + 7))
- (2 4yt - XY + Y. i)
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In (1), (n) and (1)
Product of common factors = (x + 35 + v ). (1v)
Product of uncommon factors = (x*=xp+y jv=1)(a? 22 ) v)
LCM =(iv) x(v)
= (x40 4+ x4 =)
(' =xyi Y
= (x4 v)x=Hxt 0
(x =xv ey xt = xTy 4y
Q.13 22 45x+3, X+ 2+ 1,23 +9x+9
Sol:
Factorization of 2% +5x + 3= 2% + 2x + 3x + 3
= (2% + 2x) + (3x+ 3)
=2x(x+ 1)+ 3(x+ 1)
=(x+ IN2x+3)....... (1)
Factorization of x> + 2x+1=x? +x + x + |
=(?+x)+(x+1)
=x(x+ 1)+l (x+1])
=(x+INx+1)...... (1)
Factorization of 22 + 9x + 9 =23 + 3x+ 6x + 9
= (22 + 3x) + (6x + 9)
=x(2x +3)+ 3(2x + 3)
= (2x + Ifx + 3)........... (11)
In (1), (11) and (i11)
product of common factors = (x + I)(2x + 3)......(iv)
Product of uncommon factors = (x+ 1)(x + 3)......... (v)

LCM =(iv)*x(v)
= (x+ D2x+3)(x+ ) (x+3)

=(x+ D2 +3)(x +3)
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Q.14 M+ -63, X' -9 W +xl-6x
Sol: - .
Factorization of x* + x' = 6x7= ¥(x2 + x - 6)
= (2 + 3x-2x - 6)
= 2[( + 3x) = (2x + 6))
= [x(x+ 3) - 2(x+ 3)]
= (x+ 3N = ). (1)
Factorization of x* - 9x2= ¥ (x? - 9)
= (- 3%) |
=2 (X 3N =3l (i)
Factorization of x* + x? = 6x = x(x* + x = 6)
=x(x? +3x-2x = 6)
= x{x(x +3) - 2(x + 3)]
=x(x+3}x - 2)ceoed . (111)
In (i), (ii) and (iii)
Product of common factors = x2(x + 3)}(x = 2).......>iv)

Product of uncommon factors = (x = 3)..coccovvnnnnne. (v)
LCM =(v)x(v)
= x2(x + 3)(x - 2)(x - 3)
Q.15 X +4xy + 4y, 243+ 28 o+ 2y + )2

Sol:
Factorization of X2 + 4xy + 4y2= 12 + 2xy + 2y + 42
= (2 + 2) + (2xy + 4)7)

= x(x + 2y) + 2(x + 2y)

Factorization of X2 + 3xy + 2= x’ +xy+ 2xy +2)7

= (2 + 1)+ +2)%)

=x(x +y)+24x+y)

= (x + YNX + 2Y)cicnieinnnnn.. (i)

-
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Faclnn.ralmn of H ry+ =ttty
= (2 +x)+ (v +))
=xx+y)+tx+y)

=(x+ WNX+ )i (110)

In (1), (1) and (111)
Product of common factors = (x + 2y}x + ¥)........(1V)
Product of uncommon factors = (x + 2yNx + y)......... (v)

LCM =(iv) *(v)
=(x+2y)(x+ty)(x+2y)(x+y)
=(x +y)(r +yNx+ 2yNx + 2y)

=(x + v} (x+ ..v)

Relationship between HCF and LCM
If A and B are two algebraic expressions and H.C. F and
L.C.M of these is represented by H and L respectively,
then the relation among them can be expressed as:
AxB =H =L
It is called a formula between L.CM and H.C. F.

PROOF: Suppose that

i =x nd _1_?_. =y
H H
ABHE rniiirrerins (1)
B=Hy i)

Since there is no common factor between x and y.

Therefore - L=H. xy
HL = H (Hxy) (muluplying both the sides by H)
= (Hx). (Hy)
HL = AB.
AxB

i) L=

) H-=

(i) A=
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Find the H.C.F and L.C.M of the following.
Q1 X+ +x+1, - +x-1
Sol:
First we find HC.F
1
- rx- 1

+0+xl+x+]

.,
Ot x+ ]

-Zl-lrz-Z 7 x+1
2+ 1 Oretx+l

+ X + x
’ x* + 1
+x2 o+l
0
HCF =x+1
Now we will find LC.M
(x-1)
LCM = (X +x* + x+ ) = er=T)

=@+ +x+1)x-1)
=t + 0+ +x-0 -2 -x-1

LCM =x"-1
Working
x -1

x2+1 [ R -2+x-1

+x  xx
= =.}
+x2 +1

0
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Q2 -3t gyes 12, ' -t -dxe+ 4
Sol:  First we lind HCF
]

x - I - dx+ 12 - 7-4.: + 4 -
+0 Fi2 Faes 12
2|2 -8 v-3
-4 ©-3x¢ -4y 4+ 12
Els + 4y
- 3x? F12
F 3! +12
0
HCF =x*-4 |
Now we will find LC.M
x-3 : |
3 B ) 1 .
LCM L =3r—4FT0)(x —x —4x+4)
. [ 2 ﬂ

D= (x- 3P ma -k + 4)
=x*—x'—dx® +4x -3x’ +3x?+12x -12
=x' - 47 -x + 16x - 12
Q.3 2_1-’+2x2+.r+‘l.2x’—2x’+x-|
gol: Firstwe find HC.F
I

ZIJ+21'2+1+I 22 -2 +x- |
+ 20+ 232 x|

2f-ad-2 x+d
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+ 2 +x
R+
27+
1 0
HCF =22+
Now we will find L.C.M
x+1
LCM 2 edeersT2x’ -2  +x-1)

=(x+ I} =22 +x - 1)
=2x" = 2x e xt —x 420 = 2xF + x -1
=2x% - x2 -
Q4 6t +7?-9x+2 8 +6x° - 1552 + 9x - 2
Sol:
First we find HC F
4x + 5

6+ 72 -9x+2 | Bx' + 6 - 152+ 9x -2
x3

24x* + 187 - 452 + 27x - 6
+24x* + 28 F 362 + 8x

-1 |-102 - 92 + 19x - 6

10 +92 - 19x + 6
x3

3000 + 2752 - 57x + 18
+30x° + 357 Fa5x £ 10
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-1 [-8x2-12x+8

4 |82+ 12x-8 3x- 1

22 +3x-2| 63+ 72-9x+2

+ 6x° + 92 F 6x
- 2t =3x+2
22 F 3x+2
0
HCF =2x2+3x-2
' Now we will find L.C.M
3x-1
LCM _ (6476 —8xF2)(8x" + 6.2 —15x* + 9x - 2)

=(3x - 1)(8x* + 6x° - 15x2 + 9x - 2)
Q.5 3«.!.'4'5'I7XJ+271‘2+7x—ﬁ,ﬁr‘+7ﬂ-27x1+l7x_3
Sol:  First we find HC.F
2

IAH1TO+27+Tx-6 | 6x*+ T3 - 272+ 17x- 3
+6x*+ 34 £ 542 + 14x F12

-3[-273 - 812 +3x + 9

97 + 272 - x -3
|
w[- x+2+2
90 +272=x=3 | 3%+ 172 +272+ 7x- 6

x 3
Ot + 515 +81%+21x- 18
+94+273F 2 F 3x

————
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24y + 82+ 24 - 18

182 S4C F 2x ¥ 6

6 + 2812+ 20x - 12
x 3

18 + Bdy= + 78x = 36
180542 F 20 F 6

2 | 30x? + 80x - 30

5 | 15x*+40x~- 15 Ix+ 1

I+ 8x-3| 9 +27x%-x-3
| £9x* + 24 F 9x

3x2 + 8x -3
+3x% +8x ¥ 3
' 0
HCF =3x+8x-3
Now we will lind L.C.M
2x' =3x+1
LoM . O #1700 +27¢ + 7x - 6)(fu 4 T2 — 230 wA7Y=)
= (2 = 3x+ D3+ 17 + 2762 + Tx - 6)
Working
2x  =3x+1

It +8x-3| 6x'+7x =271 +17x-3
+6x 116X F6x’

—9x’ =21x* +17x-3
FoxX' F24x’ +9x

3x* +8x -3
+3x' +8x¥F3

0
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Q.6 2+ 3 = 13T = Tx + 15, 26" + 0 = 2012 - T + 24
Sol:  Firstwe (ind HCF
|

[N

2+ 0 - 2002 - Tx + 24

42 13 F I3 F T2 1S

2084 3= 1302= 70+ 1S

-1 |20 -7 4 9 5=2

2x* 437 13x2-Te+15
+2x347:0 ¥ 9x

200+ Txt -9

=4x- 13x742x+15
FalFlad  +18

- “+2x-3
4
2l =-x=-5
r+2x-3 | 2T+ 30 =137 - Tx + 15
| +24* 14 F 622
oI -Tx+ 1S
FO F2ad 43x
-5 - 10x+ 15
FSse FlOx +£15
0
HCF =x2+2x-3
Now we will find LCM
22 -x-5
L CM _ Qx232—ped=traTsN2et + € - 206" - 7x+ 24)
- A

P22=y
. = (22 —x = 5)2 + 2P =207 - Tx 4+ 24)
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Q7 X=Xyt x40
Sol:  First we find HCF
1

R L

x=]

- - x4

+ x4 :Fr]:Fx:tl
2|22-2 x-1
- x‘-.r"-x+l
‘ix‘ +x
-+
-+ ]
HCF =2-]
Now we will find LCM
(x=1)
LCM _-LI-‘-—HI""—'T‘-FT)(I‘+I)-I-])
‘ =t

=(x-Dt+ 2 -x -
Q8 X+ +x+1, 4+ 0-x-1

Sol:  First we find H.C.F
1

A+ -y

tx'+ x4

222 e

x+ ] A+ +x4]
+ x4+ 0

x+]
*xr+ |

—

—
HCF = x+]
Now we will find L.C.M.
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(x;+])
LM T Tt 4 - x-0)
) (1)
=+ DA+ -x 4 1)
Find the Required Polynomial.
Q9. A=r-5x-14,H=x7,L=x"-102+11x+70,B="7?

Hx L
Sol:  Formulas B= p
(x-5)
(x - T =10+ +HxFT0]
- (xl =Se=11]
=(x=THx=35)
=x?-12x+35
Working
x =3

X=5x=-14| =102+ 11x+70
+x0 F57 Flax .,

-5 +25x+ 70
FsSx2+25x+ 70

0
Q.10. B=3+14x+8 H=3x +2,L =62 +25x2 + 2x - §,
A=1
Hox L
Gol: Formula: A= 3
(2x-1)

_ (Bx+2)(6x) + 25 +27=8)
(4 +E)
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=(3x +2)2x- 1)
= fl\l +x=-2

Working
2x - )

I+ 14+ 18 | 60 + 252+ 2¢-8
+ 60 +28x° + 16x

:3,12 - 14x - 8
+3x2 + 14x+ 8

0

Q.11. The product of two polynomials and their L.C.M. are
46 - 32 - 56x — 48 and X + 2xF — 11x - 12
respectively. Find their H.C.F.

Sol:
AxB =x¥46x° -3~ 56x-48
H =X +22-1lx-12
L =9
Ax B

Formula: L= I
Cx'46x' - Ix! - 56x-48

Y +2xi-1lx-12

=x+4

Working
x+4

S+22-11x-12 | xA+627-32- 56x-48
222 FlI2 F12x

+4x + 822 - 44x - 48
+ 40 £ 82 F44x F48

0
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Q.12. The product of two polynomials and their L.C.M. are |
FAEST - 1T Rand P 6t 4 S 12
respectively.
Find their H.C.F.

Sol:  A*B =44 SY - =17x+ 12

L =x'+6:2+5¢-12,
Ho =0
A= B

Formula H =

-

4 i
X +S¢ =t =17x+12

-
-

1 5
X +6x° +5x¢-12

H =x= ]

Working
x-1

o v+ S5c-12 450 - =17+ 12
+ '+ 60 +52 F12x

:XJ*()A‘Z-_SI*F 12
+x' +6x% 4 5x+12
0

Q.13. The product of two polynomials and their H.C.F. are
=12 + 537~ 102x + 72 and x - 3 respectively. Find

L.C.ML
Sol:
AxB =x'-127+53%-102x+ 72
L =x-3
Hoo =
Ax B

Formula: H = [

x' =123 +53x7 -102x + 72

(x-3)
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H =2 -92 + 26x - 24
Working
v -9 +26x-24

x=3 [ X - 120+ 532 102x + 72
+ x4+ 3x°

-0 +532-102x+ 72
F o} +272

262 - 102x+ 72
+ 260 F 78x

- é4x + 72
, :241 +72
0

Q.14. The product of two polynomials and their H.C.F. is
= 5 + 2 + 20x-24 and x + 2 respectively. Find

their L.C.M.
Sol:
AxB =x'-5c+27+20x- 24
H =x+2
L =7
AxB

FormulaL = H

,
=5 +2x* +20x-24
(x+2)

H =0 -T2+ 16x-12

Working
O -T2+ 16x- 12
42 [T -so+2C+20x-24
+ x4+ 2
~ 70 + 22 +20x - 24
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F ST 142

+ 162 + 20x - 24
+ 16 + 32y

-12x - 24

4 12x 24
0
Q.15. One algebraic expression is x* + 3x? — 4x - 12 and
X+ 5x? — dx — 20 other one is . Their H.C.F is x? - 4.

Find their L.C.M.

Sol: .
=x +3x%-4x-12

A
B =X +5x2-4x-20
H =x’-4
L =7
Formula: L = o=
ormuia. L. = H
el
(3=t + 5x? —4x - 20)
- ' ’ 2

(x—1]
= (x+3)x’ + 5x% - 4x - 20)
=x*+ 8+ 11x? = 32x - 60

Working
x+3

2-4] P+32-4x-12
+ 3 F4x

2 -2
+37 12
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Q.16. Onc algebraic cxprcssiun is &' = xf + 2x — 2 and other
onc is A — x¥ = 2x 4 2. Their H.C.F is x — 1. Find their

L.C.M.
Saol
A == x2 42¢-2
B = -xt-2x+2
H =x-1
L =7
Ax B
Formula: L = T
(x?+2)
_ (& 2 =T)(x - x’ -2x+ 2)
: 1
=(x2+ 2} -xF-2x+2)
=0 -xX"-2x+4
Working
2 +2

x-l: -4+ 2x-2
+ 00 F o

22 -2
+22 2

0
(Q.17. Prove that H+1L =A+B*where H+ L=A+B'H
and 'L' stand for H.C.F and L.C.M respectively and
'A, B' represent two polynomials.

Sol:

Proof: ‘}'lr"iknow lh:{
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Now

and

Q.1

Sol:

Sol:

H+L =A+B
(H+L)' =(A+B)] Taking cube

H'+ LP+3HLH+L) =A'+B'+3AB(A + B)
H'+ L' =A'+B'+3AB(A + B)- 3HL(H + L)
H+L =A+B

H-L =AxB

Putung values in (1) H + L and HL

H'+L' =A+B’+3AB(A+B) - 3AB(A + B)
H'+L' =A'+B' Proved

Simplify
I 2 3

-

—_— —

a a+l a+2
a+ 1) a+2)+2(ala+2)-3ala+))

(aa+1)a+2)

_—
—

b b %
a +3a+2+2a +4a-3a" -3a
(ala+1)a+2)

da+2

T (aNa+1)a+2)

. 2(2a+1)

T (aNa+1)a+2)
2u x-a

(x-2a) x -Sax+b6a’ x-3a

2

) 2
il XxX—a
e - +

(x-2a) x’-2avr-3ax+6a” x-3a
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__ 2a X-a 2
- o — +
(x=2a) x(x=2a)-3a(ax-2u) x-3a
?.u X—=a 2

B (x = 2a) B (x- 2u)(x-3c:) ' x-3a
. Zu(;c—3u)—(.t—a)t?.{x—2a)
(x-2a)x-3a)

_2ax-6a’ -x+a+2x-4a
(x - 2a)(x-3a)

: 2
_2ax+ ¥ -3a-6a

B (x=2a)}x-3a)

| a’ a® ]

Q3 u’+l—a:+l+az—1_b}-l

@' -N-a'(@’ -N+a’ (@’ +)=1(a’ +1)
i T @+ -

o’ -1-a"+a' fﬁa' +a’ -az:]

(@ +1)a’ =)

Sol:

] ']
a +a —12

B (u: + ' =1)

4 4
a +2a -a’ =2

PO NT

=a*(a*+2) - 1(a* +2)

_ (u‘ + 2)(0l -1

(a'=1)

=g%+2
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—

l l 2x+
Qo4 :, - B + 1 : 'bI
Vrx+l x-x+l x'+xie
l | ' 2v+1
Sol: = — == * — —
X +x+] x'-x+] (X" +x+1)x" =x+1)

N —x =l x4 1)+ 2041
(x"+x+ 1) -x+1)

X mx4l-xt o x—142x4]
(x4 —x+1)
I
) (-1':+.r+7l}(x: -x+1)
_ I '
IR
Ch-0) __Kie-a) | a=h)
(a+b)la+c) (b+c)b+a) (c+a)c+b)
Sol: :N:(h-c)(hd»c‘)-hz(c-a)(c+a)+c’(a-h)-(a+h)
(a+b)a+cKb+c)
_a'(h =y -b (e —at )+ M (at - h?)
(a+h)(a+¢)(h+¢)
- a’b’ —a' -h ' v ad’ W v dPt - b
(a+b)a+c)b+c)
_ 2a’kht =2h¢
- (a +b)(a+c)(b+¢-)
2h°(a” =)
(a+b){a+c}(b+c)
_ 2b(a+c)a-c)
- (a+b)a+c)b+c)
_ 2h*(a-c¢)
(a+b)b+c)

Q.5
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] | x+2 x=-2

Q6 —+

» 2
-1 x+]1 x +x+]1 x’-x+1

—_—

Sol:  Changing order

1 x+2 N . x=-2 '
—{x—l xz+x+l] [x+l x27x+l]
z(xz+x+4)—(x-lﬂx+2)+(x2-x+l)6(x—2ﬂx+l)
(x<1)(x*+x+1) (x+l}(.t:'—x+l)
.z(xl+x+1)—(.x?+x-2)+(x1—x+m)-(x’-x-2)
x' =1 x"-l_—l
:xz+x+l-x2-x+2+x2—x+]~xz+x+2
x' =1 x4+
3 3

= +
1 |
x =1 x +1

_3[:"+1}+3(r’—l)
(=X + )
S 3x 434307 -3
R x* =1
_ 6x’
_x"—]
al+ab+b1+uz-ah+bz
a+b a-b
- _(a-b)a'+ab+b’)+(a+b)a’ -ab+b?)
(a+b)(a;b)
_(a'=b")+(a’ +b")
a’ - b’
=a3-b3+aj+b3
a’ - b’
2a’
A

L | _—

Q.7

Sol:
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ooyt Y- ) 2 4 qf '
o =) X" 4y -
Q‘s 1 - N » — — }
=2yt x(x+y) X
lﬂr: T X=
SUIf - - )( : . )H E » , X -
(X =¥y x(x+y) (" +y)

_lx+vix=-v) (x=-y)
= . .

(x=vix=v) x(x+y)
= |
- & =1 ) 48 x*+x

1 : 2 ’ F]
Yexr=2 x+dx 416 x +2x +4x

= a3 ')‘ A 2 2 )
SUIZ = (,‘r+l)(x ]} o (1) +(—') x.l +.X +4_'l

Va2x-x-2 x'+4x+16 X +x
_ (v+1)x=1) H(x+2)(x2-2.r+4)x,r(x3+2r+4)
x+2)-Hx+2) x'+8x7 +16-4x’ x(x+H
(Completing square)

C(x+)x=1) fx+2)(r’-2.r+4)x_r’+2x+4

C(x+20x=1) (&7 +4) -(2x) x+|

(v —2.r+4(_x'3+2,r+4)
T(F +4-2x)(x +4+2x)
(1 "1+4){x2+"r+4)
(1 -"x+4)(x +2x+4)
=1
a'+640°  _a'—dab+16b’ a’ +12ab-64h
Q10 T 50ab+ 636" o +4ab+16h’ @ - 63b

Sol:
(a)' +(4b)’ ‘a’ + 4ab +16b° a +16ah - dab - 64h°
= mi l6ab + 64h°  a -4dabt16b° (a)’ - (4b)’

~dab+16b°) a' +4ab+ 164° y ala+ 16h)-4b(a + 16b)

(a-4b)a’ +4ab+16b")
(a+16b)a-4b)

(a-dbxa‘ +dab+ 16b7)

(‘,+4h)(u . b
Wlﬁh(awb) a’ -4ab+16b

{a“‘”"" -4uh*I6h’) a *4ub+|6h
=T (a+4b)a+16b) @ - dab+16b’

=]
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a 5 a' -h' (u+b) -4uh
Q.11 {u+h)2 -2ab (a+b) -3uhm+h) (u+h) - 3ab
Sol: =3 ; 2 = (@) d(h ) "

a’+bh +2ab-2ab ' +b' +3ab(a+b)-3abla+b)
(a+b) -3ab
(a+b) -dab

B a (u +b’ )(a - b’ ) a +h + 2ab - 3ab

_(u:+b ) a +b’ a‘ +h + 2ab - 4ab

(a+h)a-b) (u +b’ —ab)
(c:;+b}{a:-ab+b) a’+b* =2ub
ax(a-b) _a(a-b)
@ -2ab+b’  (a-b)

=uax

B ala—=h)
" (a-b)a-b)
_a
- a-b
B a+5a+6 a’-4a+3
Q.12 ; 57 i

a -Sa+6 a +4a+3

a —a-2
* 9 ;
‘ _ (a)y =Yy a' =5a+6 a' +da+3
Sl)l. - LY _, x ) x s B
a =-a+a-2 a'+50+6 a -4d4a+3
(a=1)a+1) La “2a-3a+6 a’+a+la+l

ﬁ(u-?.)«fl(a- ) a’ +"u+3u+ﬁxa —a-3a+3

:(aal}(a+l)xn(uf—Z)—E(a-.;) ala+1)+3(a+l)
(@a=2Na+1) a(a+2)+3(a+2}xa(a—])-3ﬂ
=(a-l}(a+l)x(a—2}(a-3)x(a+l)(a+3)
(a-20a+1) (a+2)a+3) (a-1)a-3)

a+l

a+2
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Find the Square Root of the Following.
Q.1 16x%+ 24+ 97
Sol: =160 + 12xy + 12xy + 92

= (1657 + 1290) + (12xy + 9)

= 4x(d4x + 3y) + Iy(dx + 3y)

= (4x + 3y)N4x + 3y)

= (4x + 3p)?

V'rl 6x + 24y +9y° = J(4x +3y)
= #(4x + 3y)

Q.2 (x?=Tx+12)(x? - 9x + 20)(x? - 8x + 15)

Sol: = [x*=3x-4x+12][x?-4x-5x+20][x?-3x-5x+15)
= Nx?=3x)=(4x -12)][(P=4x)«(5x-20))[ (2= 3x)- (5x-15))
= [x(x = 3)=d(x = 3)][x(x = 4)-5(x - 4)][x(x = 3)-5(x - 5)]
=(x=3)(x-4)x-4)x=5)x-3)x~-5)
= (x-3)(x - 4)}(x - 5)?

Now we will take square root.
= J(x=3)'(x=4) (x-5)

+(x = 3)Nx=-4)x~5)

Q3 (P H+8x+ M -x-3) 2+ 11x - 21)

Sol: = (2 x +7x + T)(2x?- 3x+ 20 = 3)(2e2+14x - 3x - 21)
= [(+x)+(Te+ T) (27 3x) (20 3) ][22+ 1 4x)~ (3x+21))
= [x(x+ 1) +7 (1)) 3)+ 12 3)) [ 2x(x +7)-3(x47)]
= [(x + D(x + 7)][(2x = INx+ D][(x + T} 2x - 3))
= (x + 1) (x + 1)) (2x - 3)?
= \.'/(-r +1)*(x+7)*(2x-3)’ (Taking square root)

I

= +(x+ 1)(x + 7)(2c - 3)
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Q4 x(x+2Ux+4d)(x+6)+16

Sol: =xx+6)x+2)x+4)+16 (Rcarmngir;g)
=[x(x+6)][(x+2)x+4)]+16
(24 6x) (P +6x=8)+ 16, (1)
Let X2 +6x=y
=)+ 8)+ 16 from (1)
=v?+8y+16

=124y + 4y + 16

= (v +4y)+ (4y + 16)
=Wy +4)+4(y+4)
=(v+4)y+4)

=(v+ 4)2

Putting values of y in x> + 6x

= (x* + 6x+ 4)?

= J{x" +6x+4) (Taking square root)
= (x4 6y + 4)

Q.5 (x+IN2x+3)(2x+ 52x+7)+ 16
Sol: (Rcarranging}

=(2v+ I 2x+ 7Y 2x +3)2x +5) + 16

= [(2x+ IH2x + 7)J[(2x + 3)(2x + 5)] + 16

= [4x2 + 16x+ 7)[(4x7 + 16x + 15] + 16
Let 4+ léx=y

=(y+THv+15)+16

=32+ 22y + 105 + 16

=12+ 22p+ 121

=2+ 1ly+11p+121

=+ 1y)+(11y+121)
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Sy I+ 1+ D)

=+ 1y +11)

=(v+11)

Putting value of y

= (4% + 16x + 11)?

B \/(4~‘rz +16x+11)° (Taking square root)
= +(47 + 16x + 11)

(1Y )
| x) .TJ

( ) \
Sol: 12+i, -10[1+l +27 )
X)

LC[ X+ — E-y
X

| : g
¥+ - +2 =) (Squaning both sides.)

Putting values X +x—=}’ and x ' +x—;=)’2 =2 in (i).

=) -2~ 10y +27
=)2 - 10y +25
=y - Sy -5y +25
=ny-5)-50-9)
=(y-S)Ny-5)
=(y-5)

2
=[x+l—5]
X

2
= \/(I + L 5] (Taking square root)

X

——/——
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= 1 .1‘+l-5
x | i

Q.7 [f‘-l—]: —4[f+1]+8 J(t#0)

[ !

]
Sol: Letf+-=y
e

We know that
2

[f-l] :[Hl] _ax)
] ' [
:}.2_4
2

I 2 et
=y " =4 putting in given values

Now / "';l‘z}’ and [f*‘!—
=)2-4-4y+8

=y -dy+4

=y =2y-2y+4 ¢
=wv-2)-2(v-2)

= (- 20~ 2)

= (y - 2)?

Putting value of y.

1 2
=|t1+--2
!

/ ] AN
= J [+-=2) (Taking square root)

r)
i I 3
= +|r+--2
L)
1Y 1Y
Qs [1‘2+—2] —4[x+—] +12 :x20
X X

Sol: Let Xx+—=y
X

L
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1

X +—
X
Squaring both sides

2'}'

b

I‘
X+ - =)
X
|
X e—=+2=p e, (1)
X
; 1
X +— “‘}'2‘2
2

_ 1
Putting X +';;}’ and xz+_2=yz_2

. in the given

stalement.

=(7-27-47+12
=y'-42+4-472+12

= -872+16

=y -42-42+16

=y (2 - 4)- 407 - 4)

=07 -4)p7-4)

= ()’2 - 4)2 .

From (i), putting values »* = x + “+2.
2

( I
x2+—‘+2-4
‘r‘

[

{ . ] \2
Jx’ 4 e ) (Taking square root)

4
-
+

|
|
2

2 L
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QY9 A+ 127 +25:3 4 240 + 16

Sol: 2¢¢ + 3x + 4
2x° 0+ 1250 + 252 + 24x + 16
+ 4t
42 + Ix 125 + 252 424x + 16
+ 12 + 942

42+ 6x+4 | + 1602 + 24x + 16
+ 162 +24x+ 16

- -

Square root = +(2x2 + 3x + 4)

9% 3x 7 h} 4y
— - x20,y=0)
Q.19 4y° 2_}’ 4 3.r 9x* 7 g
Sol:
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3x 1

2y
Square mut=i['h“ - .Tr']

- 4 1
Q.11. For what value of x, x' +4¢" 4 ¢+ — 4

2y 2
8

_

o is a complete

square, where x = ()

Sol:
X
2x +2
" .
2.1* +4+ —
-

First we will find »quare root

: 2
I‘+2+—,'
-
T , _ .
‘ x4+4r2+.r+—8-;+i
x° x
+ x*
412+.x+_82_*+.i‘
+4x2+4 * X
8 4
xT x
8 4
t4 I3
X x
*54x

For completing square remainder must be zero.

Therefore =8+ x =0

= x =8

Q.12. If x* + I + mx? + 12x + 9 is a complete square then

find the values pf / and m.
Sol: x+2x+3
X2 X+ 03+ + 12x+ 9
+
22 + 2x P +mal 4126+ 9

+ 4 + 4x°

2 +4x+3

(1-4)13+mr2-4x2+ 12x +9
+6x2+12x+ 9

(I-4)3 + mi? = 102
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For completing square remainder must be zero
(/=4 + (m=10)x2 =0
Therefore, [-4=0andm-10=0
[=4m=10
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Solve:
Q.1. (i) 3+ 20 = 44
Sol. Ix = 44 - 20
Ix =24
3x 24 o
? = ~ (Diwviding by 3)
x=§
(ii) ax _3x
5 4
Sol. Mulitiplied by 4, 5 L.C.M. 20.
dx Ix
2 (20)-=(20) = 420
S (20) a (=0) (20)
16x - 15x = 80
x = B0
{1i1) Ix+3x+1) =69
Soi. Ix+3x+3 =469
6y + 3 = 69
6r = 69-3
6x = 66
6x 66 Dividing by 6
—_— = — Vi
5 5 (Dividing by 6)

U
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(iv) (90 - 9x) +27 =90 +9
Sol. 90 -9x +27 =99
-9 =99 -90-27

-O9x=-18
_91 - -IB Di d b-9)
29 29 (Dividing by
x=2
Q.2. J(x+3)=14+x
Sol. Ix+9=14+x
Ix-x=14-9
=5

2x

t’
i

(Dividing by 2)

x:

(SR RV N YRV

Q1. H2x+5)=25+x
Sol. Ge+ 15 =25+x
6r-x =25~15
5x = 1.0
5 10
3 = 35 (Dividing by 5)
x=2
9x -3 = 3(2x-8)
Sol. Ox -3 = 6x - 24 ' .
Ox —6x = —24 +3

——



Rectangle


120

Qs5.

Sol.

Q.6.

Sol.

Q.7.

Sol.

-

3
= -7

32x-1) =5(x-1)

= &5y -§

= —5 + 3 (By Transposing)

- =

= 3(1 +3x)

= 3 + Oy

|

I

3+ 12
= 15

1S .
= = (ividing by )

I
T

- _4(3 (Dividing by 4)

4

L}

(Dividing by 3)

e . . . —
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Q8.
Sol.

Q.9.

Sol.

Q.10.

Sol.

2v+]

x+5

2v + ] =

2y + 1

2y - x

S5x+3

x+(
5+ 3
Sx+3

Sx - 2x

Ix =

X
3

X
}‘—6“*\.[;"

Jr

1

(V¥)

v
0
0
=37 =13)+36

y' =4y-9y+36

=Ny -9)

6 -y

= (6- y): (Squanng on both sides)
= 36+ =12y |

=36+ -12y-y

= 36+y' =13y |

-0

0

i

wWw-4)-9v-4=0

-0

If yv-4=10

Then, v=4
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andif y-9=10

Then, y=9
Check to eliminate extrancous root y = 9.
Q.11 x=15-2J%
Sol. 2Vx =15-x

(2& )2 = (15-x)" (Squaring on both sides) .
4x = 225+ x* =30x
0=225+x"=30x—4x
0= x'+225-34x
= x’ -34x+225 =
x'-9x-25x+225 =0
x(x —9) - 25(x 79) =0
 (x-9)x-25)=0
If x-9=0
then x=9
Andif x-25=0
then x=25
. Check to eliminate extraneous roots x =25
Q12 m-13=m+7
Sol. (m=13)" = (Jm+7) Squaring both sides
m =26m+169 =m+7

m -26m+169-m-7 =0
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m =2Tm+162 =

m -18m-9m+162 =

m(m - 18)-9(m-18) =0
(m—18)}(m-9) =0

If m-18=0
then m=18
If any m-9=0
Thén | m=9

Check to eliminate

Q.13
Sol. (J@EIEY
5n+9
0
0
= n'-Tn-8

extraneous roots m =9

Jin+9 =41

(" = I)z (Squanng both sides)
nt=2n+l
n'-2n+l1-5n-9

n-Tn-8

0

n'-8n+n-8 =0

nin-8)+1(n-8) =0

(n—8)n+l) =0
If n-8=0
Then n=8
If any n+tl1=0
then n=-l

Check to eliminate

Q.14
Sol.

extraneous roots n =-1

3+J2x-1 =0
v2x-1 =0-3

—
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oY 2" - l - 3
Square root 1s always positive
Theretore={ ) SS.

1 et solve

viv=1 =3
(V2x=1) = (-3) (Squaring both sides)

2x-1=9
2x =9 + |
2x = 10
X 10 _
5~ 5 (Dividing by 2)
x=35
L.H.S. = V2x=1 Tocheck
=y2x5-1 (Putting x = 5)
- V1o-1.
- J9
=3
Square root is always positive.
Hence, SS. =1{ }

Q.I.S \.f‘l'+5+7 =10
Sol. Vx+3 =0-7
Jx+5 = -7

Square root 1s always taken positive,
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Hence, SS. ={ }
Q.16. m—- V-4 = ) _
Sl Vax-1 =2+ Jx-4
Squaring root on both sides
) (\/E’.T—])l - (2+x/.!c_~3)2
2x-1=A+x—A+4/x -4
x-1-x=4/x-4
x-1=4J/x-4

(Again squaring) (-T‘l)z - (4~Jx—4)2.

x'=2x+1 = 16(x - 4)
X' =2x+1 = 16x - 64
x'=2x-16x+1+64 =
x'=18x+65 =

x'=13x-5x+65 =

xx-13)=5(x-13) =0
(x—13)x=5)=0

It x-13=0
- Then x=13
Ifany x-5=0
then x=35
$.S. = {13,5)
QI. Vx+l =3
Sol. (wa+ ) (3 (Squaring both sides)

x+1=9
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Q.18.
Sol.

Q.19.
Sol.

Q.20.
Sol.

x=9-1
x=8
V2x-1 =5
(Vax-1 )2 = (5) (Squaring both sides)
2 -1=125
2x =25+ 1
2x = 26

26
X = —

2
x=13
x-1 =10
( x—l)2 = (10) (Squaring both sides)
x-1=100
x=100+1
x =101
Sx+4 =7
(Vix+d )2 = (7)' (Squaring both sides)
Ji+ 4 =49 |
Ix =49 -4
3x =45
45

x:-—-

3
x=15
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Q.1.
Sol. xr=9 And -x =9
r =9
Hence, x = 19
Check, |91 =g Check
Q.2. Ix-.:5|=4
Sol x=-3=4 =(x=3)=4
x=4+3 —-x+3=4
x=17 —x=4-=3
-x =]
x ==
Hence. x= -1, 7
Check I=1=3|=1-4| =40 |7-3|=|4|=4
Q.3. lx+1|=5
Sol. x+1=5 . —{x+1)=5
x=5-] -x-=]1=5
x=4 —x=5+]
-x=6
x=-6

Hence, x=4,-6

Check: |44 1|=|5|=5.4|-641]=|-5]|=5
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Q4.
Sol.

|2x-3|=5

SS. = {4, -1}
Check:

Q.5.
Sol.

[3x+4(|=9

(Y ]
-
s +
I
]

put
!

fad
= -
i ] ‘
Wl L O O

2(4) -3 =8 -

s

3 =15/=5 . [2(-1) - 3|
=]-2-3|=|-5|=5

—3x+4)=9
-3x—-4=9 :
—-3x=9+4

-3x=13

5 1
"3

5
Check:  Putting 3
N | |
{3+ s amoes
[ |3
. 13
Puting =

3-L§+4
| 3

3

= -13+4|5-91=9
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Q.6. Hx—-2) < 2x+1]
Sol. Jx-6 < 2x+ |
3x-2x<1+6
x <7
Check: Let x=6
These putting values
3(6-2) < 2(6)+1
3(4) < 12+1
12 < 13
Which 1s true
Therefore, x <7
Q.7. J(x+5) > 2(x+2)+8
Sol. 3x+15>2x+4+8
3x-2x>4+8-15
x> -3
Check: Suppose that x = -2
3(-2+5)>2(-2+2)+8
C3(3) > 2(0)+8
9>8
Which is true

Hence, x> -3
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Q.8. ',(2-_1) > 3(3-—‘)+.—
Sol. E-i > g_i.q.l
2 2 4 4 2
x 3 x 1
| -— e
2 4 4 2
X x 3 1
-——t+= > Z4—-1
2 4 4 2
-2x+x S 3+2-4
4 4
xu 1
4 4
-x > 1 (Muluplying by 4)
Therefore, x< -1
Now, Suppose that = -2
- X
Putting values x = =2
1 | |
—(242) > =(3+2)+—.
2( +2) 4(3*' ) 5
i = .§+.]_
2 4 2
5 > 542
4
7 L
2> " (Which is true)
Hence, x< -1
x-2.2 _ x-4
9. =% —
Q 4 3 6

Sol. Mulitiply by L.C.M. of 4,3, 6 by 12.
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Mx=2) + 4(2) < Ax—4)
Ix-6+8 < 2¢-8§
Ix-2x< -8-8+6

x< =10
Q.10. 3x+4_x+l S ]__H-S
5 3 3
Sol. Multiply by LC.Mof 5, 3 by 15.

15[ 222 ) _ps[X41) 5 (g5 X+S
5 3 3
3(3x+4)—5(.x+l) >15-5(x+5)

9+ 12-5x-5> 13 -5x-125
Ox-S5x+5x>15-25-12+5

Ox > - 17

17

> e

4

x+] x+43 x+]

L - > +1

Q 2 3 4

Sol. Multiply by 12, LC.M of 4,3, 2.

6x+1)—4(x+3) > 3(x+1)+ 12
bx+6-4x-12>3x+3+12
bx-4x-3x>3+12-6+12

-x > 21

Therefore, x< =21 NTS

rz(“‘:')q:(";ﬁ) > 12[;:_']”3,(1



Rectangle


132

Q.12. fr+3_.\‘+2 - ]+,l'+5
4 5 6
Sol. Multiply by 60, L.C.M. of 4. 5. 6.

o xt3 'y
0“[‘—} ]-6()[22_] < 60x]+60 Ll
5 6

I5(x + 3) = 12(x +2) < 60+ 10(x + 5)
I5x +45 - 12x -24 < 60+ 10x + 50
15x - 12x = 10x < 60+ 50 — 45 + 24
-7x < 89
Tx < — 89 (Changing symbol )

89
X > ——

Q.13. -Ex 2 |+-x

Sol. Muluply by 6, LCM. of 2, 3.

6[1.;-] 2 6n|+6xlx
2 3

L=

Ix 26+ 2x
Ix-2x 26
x26
Q.14. %{21+3) S (7 -4x)
Sol. 4u'—(2x+3) S 47 -4x) (Multiply by 4)
4

7x 43 S 28 - 16x
|+ 16x S28-3
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I8y S 2§

I8v o 2§
™ - IH (Divading by 1K)

18

| 4 :
Q.IS. '_‘—(2.1'+3) 2 |U-:;

3 3
Sol

L 4y
Ix]0-3x . (Muluply by 3)
]

"

4
Ix—(2xv+3)
3

H2x + 3) 2 30— 4x
S8x +12 2 30 - 4x
S8y +4x 2 30-12

12x 2 18

xEE
)2

-
n
| W

] X |
6. - -
= 6 3

Sol, Muluply by 12, L.C.M. of 4, 6, 3.

1 x=2 1 x-5) > lExl
4 6 3

(x-2)-2(x-5) 24

x-6-2x+1024
Ix-2x24+46-10

x20
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Q.1.
Sol.

Q.2.
Sol.

Solve by using factrization mcthod.
x'=dx-12 =9
' =6x+2x-12 =0
(x’ =6x)+(2x-12) = ¢
Mx-6)+2(x-6)=0
(x—6)(x+2)=0

If x-6=0

then x=6

and if x+2=0

then x=-1
85 ={6,-2}

x'=6x+5 =

X*=x=5x+5 =
(x!=x)=-(5x-5) =¢

xx=1)=-5x-1)=10

(x=INx-5)=0
I x-1=0
then x=1
and if x-5=0 '
then =5
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0.3,

Sol.

Q.4.

Sol.

SS.={lL,5)
V=8 7x
X1+7I-3 :U

X' +8x-x-8 =

(.l"’ +

x{x +

Bx)-(x+8) =

8)-l(x+8) =0

(x +8)x-1)=0

If

then

N

If

and if
then

x+8=40
x=—3

x=-1=0
x=1

Solution set = {- 8, 1}

Ex = X2 +6

0=x"+6-5x
x'+6-5x =0
x'=5246 =

x'=2x-3x+6 =0

(x-2x)=-(3x-6) = ¢

x(x-2)-3(x-2)=0

then

(x—2)(x- 3))=0
x-2=0

r=2
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and if N -~.(jl

then D=

Solution st = 12, 3}

0.5, I =10y + 8 - 0
Sol 3 —6x-4x+8 - @
(3x* =6x)-(dx-8) - 0

I(x=2)-4(x-2)=0
(x=2)3x-4)=0
If x=-2=0

‘ —"
then X =4 ]

andif 3x-4=0
3x

I
=

I

then X

Q.6. 2 +15x-8 = ¢
Sol. 2x'-x+16x-8 =
(2x’ = x)+(16x-8) -0
M2x-1)+8(2x-1)=0
(Ix-1)x+8)=0

If 2x-1=0

2x = |

4
3
Solution set = {3

| &

}
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then X=_
and x+8 =10
then X =38
Solution set = %‘_g}
Q.7. i(Jr+l) =3
4
Sol. 4[%](1"* 1) =3 x4 (Muliply by 4)
xx+1)=12
X 4x =2

x*4x-12 =9
Y 4dx-3x-12 =

(x? +4x)-(3x+12) - 0

M(x+4)-3(x+4)=0

(x+4}x-3)=0
If x+4 =0
then [x=—4

andif x-3=0

then x=3

Solution set = {-4, 3}
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Q8. I -8x-3 2

Sol. 3x! -9y 4 X=3 =
Gx'=9x)+(x=3) = ¢

Ix=3)+ 1(x-3) =0
(x=3)3x+1)=0

If x-3=0

then rx=3,

and 1f Ix+1 =0

3Ix =~
1
then X =‘§'
Solution set = 3‘_1
3
o
2.7 2¢v = Z 43
X

Sol. (Muluply by x)

x(2x) = I[?‘—]*-}(I)
X

2x" =24 3%
2x' =3x-2 =
2’ —dx+x-2 =
(2x' =4x)+(x=2) = o
2d(x =2)+ 1 (x=2)=0
(x=-2}2x+1)=0

——
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If x-2

i
=

I
[ o8

then X

and f 2x+ 1 =0

2x =~
I

then |X =—5'

Solution set = {2‘_1}

2
Q.10. Sx’-6x-8 =
Sol. 5’ -10x+4x-8 =
(SIZ—|O.T)+(4X-8) =0
Sx(x-2)+4(x-2)=0
(x=2)5x+4)=0
If x-2=f

then x=2

andif Sx+4=1

then X =——

Solution set = {2,&}

5
Q.11 (x+3)(x-2)=0
Sol. If x-2=0

then LX=2
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Sol.

Q.13.
Sol.

and if 2x+3 =90

2x=-3
pen =2
then 5

Solution set = {7_‘_3}'

2

Qx+1)(5x-4) =0

If 2x+1 =0

2x = -]
| o1
then = 5

and if 5x-4=0

5x =4

4

then .= g

U2

QBx-1) -2 =(2x - 1)(5x+1)
12x* =4x-2 = 10x? -3x-1

Solution set

12x* =10x" -4x+3x-2+1 =

2xP-x-1 =90
2x' =2x+x-1 =0
2x? =2x)+(x-1) =

2dx- 1)+ 1(x=1)=0
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(x=IN2x+1)=0
If x-1=0
then x=]

and if 2x+1 =0

=1

X ===

then 5

Solution set = {L_l}
5

—

11- Solve by completing the square method.

Q.14 x?=10x-3 =9

Sol. x'=10x = 3

10
> =5 then add (5)° on both sides

x!=10x+(5)" = 3+(5)°
(x=5)" =3+25
(x=5)" =28
(By taking square rooton both sides)
x—5=+/28
x-5= 27
x=5+27

Sol.

. 6 .
5 =3 then add (3)’ on both sides

x'=6x =3
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x'=6x+(3)} = 3+(3)°

(x=3)? =3+9
(=3 =12
(By taking square root on  both sides)
x-3= :b/E
x= ‘.tz\/i
x=3+23
Qla x’+x-1=0
Sol. l 3 xX+x =1
Adding [;] on both sides
- 1y - 1Y
x'+x+ T 14| =
5) “(3)
[I-#-l\‘ = 1+l
2 ] 4
(1Y) o 4+l
x+-_; 4
\ ‘“‘J
. I\E _ 2
X+— 3
! )

(Taking square root)

JE
V5

2

-
+
b | =
I
4
%

-+

I
2
LIPY
2t

Sl

+
2

]
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Q.17 Cahr-1 - 0

Sul Y46y - 3
1§ . .
E =3 then (3) adding on both sides

,\':+ﬁ