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SSLC Mathematics: Class notes- Chapter 7 Surds

Points to be Remember

The irrational root of a rational number is called surds

[ Order of the surds(n)]

Symbol(v ) ]

[ Radicand(X) ]

Like Surds

A group of surds having same
order and same radicand in
their simplest form are called

Like surds

Example: 1+/3 ,2v3 ,5v3 ,9V3 IL32,332 ,123/2, 832

Un like Surds

Groups of surds having different
orders or different radicands or
both in their simplest form are
called unlike surds

Example: V3 ,3V2,6V5,v2,3/2
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ILLUSTRATIVE EXAMPLES

Examplel: Find the value of v2 + 3v2 + 5v2 .
Sol:: V2 + 3v2 + 542

=(14+3+5)V2

=9v2

Example2;Simplify: 4V63 + 57 - 8v28

Soln: 4V63 + 5vV7 - 8v28

= 4/9x7 + 57 - 8V4x7

= 4x3\7 + 57 - 8x2V7

=127 + 5V7 - 16V7

=(12+5-16)V7

=7

Example3:Simplify: 23/16 +3/81 - /128 + /192
Sol: 23/16 +3/81 - 3/128 +3/192

=23/8x2 +3/27x3 - V64x2 + V64x3

=2x23/2 +3V3 -4¥2+4V3

=432 + 333 -43Y2+433

=4 -DHV2 +B+HV3

=0 + 733

=733

Example:4Find the sum of (4+/x + 6\/§) and 3(4+/x - 3\/§)
Soln: (4vx +6,/y) +3(4vx - 3.[y)

=(4Vx + 6,fy) +(12vx-9,[y)

=(4Vx + 12vx) +(6,/y - 9,/y)

=16vx -3,fy

Exercise 7.1

. Simplify the following surds :

. V75 ++/108 - V192
=+/25x3 + V36x3 — /64x3
=53+ 6v/3-8+3
=(5+6-8)3

=33

. 412 - +/50-7+/48
=4+/4x3 - \/25x2 - 7/16x3
=8+3- 5v2- 2843
=-5V2- 203
=-5(/2+ 4+3)

V45 - 3v/20 + 3+/5
=v9x5 - 3v4x5 + 3+/5
3v5 - 6V5 +345
(3- 6 +3)V5

0x /5
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=0

4. 2\/2a + 3vV8a - +2a
=2v2a + 3V4x2a - \2a
=2v2a + 6v2a - V2a

=2 +6-1)V2a
=7+2a

5. 3xvx + 3Vx3 - 2/9x3
3xvx + 3Vx.x?2 - 2v/x.9x2
3xvx + 3xvx - 6xV/x.
=(3x + 3x - 6x)Vx.

= (0)Vx.

= 0

6. V12 + 50 + 5vV3-4147-+/32
= v4x3 + +/25x2 + 5v3 —/49x3 —/16x2
= 2v3 + 5v2 + 5v3-7V3-42

2+5-7V3 + (5 —4)NV2
= (7-7V3 + (D)V2
=(0)V3 + (V2
=0+ 2
=2

7. 47 - 34252 + 54343
= 47 - 3/36x7 + 5v49x7

47 - 18V7 + 35V7
=(4-18 + 3507
=(39 - 18)V7
=21V7

8. gx/ﬁ + %\/7_ -1x/1_-§x/§

8

“V25x2 + <V25x3 -=VOxZ - V3
=% _3 5.1
_(‘; V2 + §6 V3
. 5-3 -2 1_ 2
ETRiCIR LI sl Fh
=2VZ + 23
=1 1 2 _
_4\/E * z\/§ [8_
II. Find sum of the following surds..
1. Xﬁ , ZX\E/, 4Xﬁ
=X\/§ +2X\/§+4X\/§
=(x +2x+ 4X)\/§
=7x\/§
2. 53p.3Yp. 2p
=53/p+33p+23/p
=(5+3+2)}/p

o luvico |

o lw
Il
N |-
[

)

PN
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=103/p

CxVx L Yy, 3RS L 4y3

= xVX +y,fy + 3Vx3 +4,/y3
= x\x +y\/}_l + 3xv/X +4y\/}_7
= (x + 3x)VX +(y+4y)\/y
=4x+x + 5y\/§

. (V12 ++20), 3V3+2V5), (v45-+90)

= (V4x3 + V4x5), 3V3+2V5), (v9x5 —9x10)
=23 + 25+ 3v3+2/5+3V5-3V10

2V3 + 3v3+ 2vV5+2v5+3V5 - 3V10

(2 + 3)V/3+ (2+2+3)V5-3V10

=5v3 + 7v/5-3V10

. (V3 +v2), 2V2+3V3), (4V2-3V3)

=V3 + V2 + 2V2 +3V3 + 4V2-3V3)
V2 + 242 4+ 4V2+V3 +3V3 -3V3
1+ 2+ 4V2+1 +3 -3)V3)
=(7V2 + 1V3)

=7V2 ++/3

=Vx +2/y + 2Vx-3Jy + 3Vxt[fy
=Vx +2vVx + 3Vx + 2\/y -3y +[fy
=(1 +2+ DVx +(2 - 3 + 1)Jy
=6vVx + 0,y

=6\/§

. Subtract 5v/x from 9+v/x and express the result in index form.

=9VX - 5VX
=© - 5

1
=4/x = 4x2

. Subtract 3\/5 from 10\/5

=10,/p - 3,/p
=(10- 3)/p
=7\/E

. Subtract 3v/a from the sum of 4+/a and 2+/a

= (4/a+2va)-3va
=6va -3va
=3ya

. Subtract 2vx + 3\/}_7 from 5vx - \/}_7

= (5Vx-Jy) - (2Vx + 3\y)
=5Vx—./y—2vx - 3.fy)
=5Vx- 2Vx—fy - 3y

Yakub S., GHS Nada, Belthangady Taluk, D.K.,-574214 (Not for sale/personal use only)

Page 5



SSLC Mathematics: Class notes- Chapter 7 Surds

=(G-2)Vx-(1 + 3)fy
=3Vx - 4y
ILLUSTRATIVE EXAMPLES
Examplel:Find the product of /2 and /3.
Sol:: ¥/2 and V3
=V2x V3
Orders are 3 and 4. LCMof3and4is 12
:>3XW X 4-XZ{/'3_3
:>12\/E X 1@
='3/432
Example2:Find the product of v/3 and /5.

Sol: V3 and /5
LCM of orders of the surds=6

=3 x5

:>3X2\/? X ZXW

=327 x /25

=%/675

Example3:Multiply (V6 +v2) by (V6 +V2).
Sol: (V6 +V2) x (W6 +V2)

=(v6 ++/2)?

—(VB)’ +(V2) +2 VB2

=6 + 2+ 212

=8 + 212

Example 4:Find the product of (3v/18+2+v/12)and(v/50-v27 )
Sol:(3V18 + 2v/12)x(v/50 - V27 )
(3V9x2 + 2/4x3)x(V25x2 - V9x3)

= (3x3V2 + 2x2vV3)x(5vV2 - 3V/3)

= (V2 +4V3)x(5V2 - 3V3)

= (9vV2 +4+/3)5v2-(9v2 + 4/3)3/3
= 45vV4+20V6 - 276 -12V/9

= 45x2 + 20V6 - 27V6 -12x3

=90 -7V6 - 36
=54 -7/6
Exercise7.2
I. Simplify
V3 x V7 = 21

Nk WD =

V4 x5 = V20
Va x¥6 = V24
Y10 x Y11= Y110
V2 x¥5 = %10
Vx xify = 1/xy
237 x33/4=613/28
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8. V18 x V27x 128
=4/9x2 x V9x3 x V64x2
=3v2 x 3V3x 82
=3v2 x 3V3x 82
=722

II. Find the product of the following surds.

1. V2 and /4
V2 x4
_ 3X2\/? X ZXW
= /8 x V16
= 3/8x16
= /128

2. Y3and V2
V3x V2
— 4—XW X SXW
_ 12\/@ X 12\/§
= '4/81x8
="'{/648

3. V5and V2
=35x2
_ ZXW X SXW
=25x /8
=%/200

4. /3 and V5
V3x15
— ZXZ\/S_Z X 4\-/§
=VY9x 35
=3/9x5
=45

5. \/g and i/g

V5 x V3
= "4/53 x *¥/3?
=125 x Y9
= /125x9
=/1125

6. V4 and 32
Vax 32
= "3/45 x Y/23

= W45 x /23
="3/1024 x 'V8
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= 3/1024x8

='3/8192

V5 and V4

=V5x V4

:4XWX3XW

= '4/625 x V64

'4/625x8

'4/40000

VY2 and /5

=V2x %5

:ZXWX%

=4 x5

=%/20

Simplify.

(3V2 + 2v3)(2V3 - 4V2)

=(3V2 + 2V3)2V3 - (3V2 + 2v/3)4V2)
=3vV2x2V3 + 2v3x2V3 - 3V2x4V2 - 23 x42
=6V6+4V9 - 1244 - 8V6

=6v6 +4x3 - 12x2 -8V6
6vV6+12 - 24 -8V6

(6-8)V6 - 12

=-2v6 - 12

=-2(/6 + 6)

(V75 - V45) (V20 + V12)

=75 - V45)V20 +(\75 - V45) V12
=75 xv20 - V45xv20 +/75x V12 - \/45x V12
=+/1500 - V900 + v/900 - /540
=+/100x15 - V900 + v/900 - v/36x15
=10v15 - 30 + 30 - 6V15

= (10 — 6)V15

= 4/15

(BVx + 2\/y) (3,/y - 2Vx)

=@Vx +2/y)3y -Bvx + 2/y)2Vx
=3Vxx3/y + 2/yx3./y -3vxx 2vx - 2,/yx2VX
=9/xy + 6y% -6Vx? - 4/xy
=(9—4)/xy + 6y -6x

=5,/xy - 6x + 6y

(6va - 5vVb)(6va + 5vb)

= (6+/a)?2 — (5Vb)? [ Identity (a —b)(a + b) =a®>—b?]
=36a — 25b

(6vV2 - 7V/3) (6V2 - 7V3)

=(6v2 - 7V3)’ [(a-b)(a-b)=(a—b)’]

= (6VZ )2 + (7V/3)? - 2. (6V2) (7V/3) [Identity (a — b)? =a®+ b?—2ab ]
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=36x2 + 49x3 - 84V/6
=243 + 45v3 +63V3 + 35
=278 + (45 +63)V3
=278 + 108V3
ILLUSTRATIVE EXAMPLES
Examplel: Verify that the conjugate of
Sol: The conjugate of (v/3 +V2)is (v/3 -v/2)
(V3 +V2)(vV3-v2)
=(v3)"- (V2)’
=3 - 2 =1 is a rational number.
= The conjugate of(v/3 +v2) is (V3 -V2)
Example2: Rationalise the surd (5v/X - 3\/}_7 ).
(5Vx - 3/y )x(5Vx + 3,y )
~(5v%)" - (3y)’
=25x -9y
Example: The conjugate of (3 —V5+x )is (3 —V5+ X) verify.
Sol: B3—vV5+x)(3—-V5+x)
=32 - (V5 +x)°
=9 —5+x
=4 + X is arational number
(3 —V5+x ) is The conjugate of (3 —V5+ X)
Example Find the R.F of 4:(3% — 3‘%)

1 1
Leta=33and b=373
13
2. 13 _[23) _2-1_1
=3;b3=(373) =371=1

o=
1

3—b3:3——:—
a 3°3

But (a—b)(a? + ab+b?) = a3 — b3

= (33 - 373) [(3§)2 +33x375 + (3‘§)2]——§
> (3§ - 3-§) [3§ +30 4 3‘§]=§

> (3 - 375) [543+ 12

Here g is a rational number

- The R.F.of (35 — 377)is (354373 + 1)

Exercise 7.3
Write the rationalising factor for the following surds.

The R.F.of Va Is Va
The R.F. of 24/x is Vx

The RF. of 7,[y is [y
The R.F.of /xy is \/xy
The RF.of4,/p+q is p+q
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The RF.of 8,/x —y is /x —y
The RF.of VP is VP

The R.F. ofavab is Vab

The R.F. of xymn isvVmn
10. The R.F.of5pVa+ b isvVa+b
II. Write the conjugates of the following binomial surds

The Conjugate of va + vb isva - v/b

The Conjugate of Vx - 2,/y is vx + 2\/§
The Conjugate of3\/5 - 2\/6 is 3\/6 + 2\/6
The Conjugate of Vx + 3\/§ isvVx - 3\/57
The Conjugate of 10v2 + 3+/5 is 10v/2 - 35
The Conjugate of 5 + V3 is 5 - V3

The Conjugate of V8 - 5 isv8 + 5

The Conjugate of 3v/7 + 7+/3 is3v7 - 743
The Conjugate of% + V2 s § -2

. 1 1 .1 1
. The Conjugate ofzx + E‘/;' iSoX - E‘/;'
. The Conjugate of xv/a + yvb is xva - yvb

L ® =2 o

O 0NN R W=

—_
— O

12. The Conjugate of xyvz + yzvX isxyvz - yzyx
II. Find the rationalising factor of the following binomial surds.
1 1
l. 23+ 273
1 1
x= 23 andy=273
1 3 1 3
Xty = (25) +(23)

1
X3 + f = 2+ E
4+1
Xy =
5
343 =
+ = 2
Xty 5
Similarly,

Xty = (xF Y xy Y
= (2§ + z-i) [(2§)2 —23x277 4 (z-i)z]
= (2 + z-i) [2§ ~ 24 2-5]
= (2 + 2-§) [2§ — 1+ 2-§]

1 1 1 2
~The R.F. of (25 + 2‘5) is [25 -1+ 2‘5]

NNl N0
Wik wWlR

1 1
53+ 573
1 1
x= 53 andy= 573
3

Kty = (53) +(579)
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3 1xs
x*+y'=53 +57 3
C+y=5te57

1
X3+'y3= 5'+E

25+1
X3+y3= c
26

3 —
x° + = —
y 5

Similarly,

Ky =y -xy+y)
2

%~ (54 573) [(si) _ 5ix5 (s-i)z]

% = (s34 57)[s5 - 53 + 57
%= (554 579)[5 - 14 57

“The R.F. of (53 + 5‘§) is [55 -1+ 5_5]
(i+y - J1-y)

(TFY - JTDWTT + VT
Vi+y ) -(J1-y )

1+y-0-y
l+y-1+y

2y

~The RF.of (J1+y - J1-y)is(J1+y + J1-y)
~ ILLUSTRATIVEEXAMPLES

Examplel:Rationalise the denominator and simplify \/}

5
R
Sol.\ﬁ -

V3 _ V5 _ V15

Example 2: Rationalise the denominator and simplify %

Sol: & x Y& _6VE _ 122 _3vZ
V8 T8 8 8 2

bc

a

Example3: Rationalise the denominator and simplify \/7

. [be _ vbc
Sol: \/; =7
Vbe  Ja _ abc
=$?ﬁ; X Vg = 2
) . . . o 3
Example4: Rationalise the denominator and simplify NG
) V5 +v3
Sol: NN NG
_ 3(V5 +v3)
(85)*~ (+3)°
_ 3(/5+v3)
~ 5-3
_ 3(V5 +v3)
2

Yakub S., GHS Nada, Belthangady Taluk, D.K.-574214 (Not for sale/personal use only) Page 11



SSLC Mathematics: Class notes- Chapter 7 Surds

V6 +V3
V6 -v3

Example5: Rationalise the denominator and simplify
Sol: V6+vV3 V6 +V3
RV RN NG
_ (JE+v3)*
(&)’ ~(v3)’
_ () +(3) +2/6xy3
(&) -(v3)°
_ 6+3+2/18
6-3
_9+6V2

3
_3(3+2V2)

3
=3 + 2v2

e V5 V3
Example6: Slmphfy.\/S—+2 “E_2

Sol: By ¥5=2 V3 VE+2
‘VE+27V5-2 V5-2"45+2
_V5(V5-2) V3(5+2)
(V5)'-22  (v5)'-22
_V5(V5-2) V3(Y5+2)

5-4 5-4
_5-2v5  V15+2y3

1 1
=5—-2v5 -V/15 — 2¢/3
Example6: Simplify 4 \/g + %@
Sol: 4\/% +§\/E
1 1
:>4XE +E\/16X3

8v3+12v3
:>\/—6\/—
20V3 _ 10V3
N V3 _10V3

6 3
Exercise 7.4

Rationalise the denominator and simplify.:

A.

8 8 V3 _ 883 _83
3 V33 3)* 3
3,3 JF _ 3E _3V
2x T 2vx Wx o g(yr)? 2«
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V3+v2
N 2 Xx/i—\/i
V3+vV2 T 43-42
_ _2(3-V2)
V3)*- (v2)°
_ 2(3-V2)
T 32

_ 2632
1
=2(V3-+2)
X

CVx—y
x Vx+y
T E VEy
_ x(Vx+y)
(Vx)*-(¥)?
_ x(ﬁhm
x-y
vio
"V5+v3
Vo V5-v3
V53 | V53
_ VI0(5-/3)
(V5)*-(v3)*
_VIO(5-/3)
5-3
_ VI0(5-y3)
2
_ \V25x2—-+/30

2
_ 5V2-v30
T2
35
* V6-+3
N 35 X\/€+\/§
V6 -3 V6+43
_ 3V5(/6+3)
(V6)*-(v3)°
_ 3V/5(/6+43)
6 — 3
_ 3V/5(/6++3)

3
= V5 (V6 + V3)
Vab
* Va-vb
= vab X\/E+\/E
Va-vb “Va+b
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_ Vab(a++b)
(Va)*-(v6)*

_ Vab(Va +b)

- a-b

OR

_ VaZb+Vab?)

- a—b

_ avb+ bva

- a-b

V3+V2

T VB2

N \/3—+\/7X\/?+\/5
V3-v2 T V3+42

_ (V3+V2)(¥3+42)

V3)*-(v2)*

_ 3+v2)°

T 3-2

_ (3 +(VD) + 2432

- 3-2

3+2+42V6

2V6

[ Identity (a + b)* = a’ + b?+2ab]

5
\/7_
3v2 -5
5V2-v3 _ 3V2++5
3VZ -5 3yZ+ 5
_ (5v2-V3)(3v2 +V5)
(3v2)*-(v5)*
_ 542 x3v2 —/3x3V2 +5v2 xV/5-v3x /5
9x2—-5
_ 15V4-3V6 +5v10 —V15
18- 5
__ 15x2 —3+/6 +5v10 —V15

13
_ 30 -3v6+5v10 —V15
13
43 +42

Bt

U

VB2

L WIHVZ VB2
VEHZ B2
_ (#3+\2)(3-V2)
(3)'-(v2)°
_ 43xV3 +v2x/3 -4/3x2-2x 2

3—-2
_ 4V9+6-4V6-Va
1
=4x3 + (1 —4)V6 —2
=12—2+3V6
= 10 + 3V6
3++6

V3+6
N 3+v6 V3 -6
V3+6 X V3 -6
_ 33 +/6xV/3 —3x6—/6x6
(v3)"-62
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3+/3 +/18-18-616

3-36
_ 3V3+/9x2-18-6v6
-33
3v/3 +3/2-18-66

-33
-3(vV3 +V2-6-2v6)

33
_ —(3+V2-6-2v6)
- 11
IL.Simplify
VZ_ . B
V3-V2  3+2
V2 VE+VZ 5 V32
VB Z VEAvE B2 VB2
_ V2634VD) | VE(E-2)
W3)*-(2*  (3)-(2)
_ JE+VE | VIS—VT0
3—-2 3—-2
_ V6+2 +vﬁ—m)

1 1

2+v6 + V15 —10)

5, V3

V5-v3_ V5443

N V5 X\/?+\/§+ V3 Xx/?—\/i
VE-v3 " VE+yV3  VE+y3  V5-3

_ V5(/5+V3) n V3(V5 —V/3)
V5)*-(3)*  (¥5)-(3)’

_ V254415 +\/ﬁ—\/§

T 5-3 5-3
5+Vi5s | V15-3

2 2
5—-3+v15 + V15
2
8+2vV15

2
_ 2(4+V15)

4 ++15

5 5

X

ﬁ

2

UGl !

al

2 V5 =2
5 Vstv2 V-2
_ V30 2(V5 =v2)

V5" (V5)*- (v2)*

V30 | 2(V5-v2)
= T2
=@ +_2(\/5—_\/E)

5 3
_ 3v30+10(/5-v2)

15
7v3 n 245

Ve-V3_ VB2
WE VBB, 25 NE-\2
Vo-VE CVetVE VBAvE VB-V2

_ WB(E+V3) | 25(/E-V2)

-0 () - (D)

S+
+

al

_|_
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718 + 74/9 n 21/40 — 2/10
6-3 8-2
7v/9x2 + 7+/9 n 2v/4x10 — 2/10
3 6
21v2 + 21 n 4+4/10 — 2410

3 6

_ 21(vV2 + 1) n 2(24/10 -,/10)
3 6

21(v2 + 1) n V10

3 3
_ 21(¥2+1)+V10
3
V21 2V5

V3+V7 V21445
V21 ﬁ—ﬁJr 2v5 V21 -+5
V347 SNE-V7 V2T 45 21—+
_ V21(V3-V7) n 2vV5(v21 - +5)
V3)*-(v7)*  (V21)*- (v5)*
_ \63—+147) | 2v105 + 2v25
T 3-7 * 21-5
\/W—\/zwx 3) n 24105 — 10
16
7V3 - 3\/_ n 2(v/105 - 5)
4 16
_ 14+/3- 67 + V105-
8

Ifx =2v6 + 5 then find the value of x + %
X+ —=2v6+5+——

b'e 2\/—+5
o+ Lo (2v6+5)2+1
b'e 2vV6+5
x+ L= 4V6+10+1
b'e 26 + 5
1 46 +11 2/6-5
X+ —= X
b'e 2V6+5  2/6-5
1 44/6 +11)(2V6-5
w4 Lo (6 )2(r )
x (2v6)*- 52
n 1 _ 836 +22V6-20V6-55
X X 4xX6— 25
1 8x6 + 22v/6— 20V/6-55
X+ —=
b'e 24— 25
1 48 + 24/6-55
X+—=—
X -1
1 2+/6—
)1( -1
x+;=5—2\/€
1 2\/8—5
- 6+5+
X 2\/— 5 2f+5 2\/8—5
1 2v6-5
x " -
1 2/6-5
t—= +5+
X 26 +5 p——
24/6-5

+i—2\/_+5+
X

X+ i—2\/’+5+ 5 ff

=2vV6+5+5— 2V6

><|H><
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X+ +==10
X

II1. Find the value of x.
3x—4 V3x -2
Vax+2 2+ 2

_.3x—4 _( 3x—2)=2
T V3x +2 2
(v3x)’ = 22 _ WBx-2)
= T axt2 2 =2
:>(\/W+2)(\/W—2) _ (B3x-2) _
V3x + 2 2 N
:>(\/W—2) _(Bx-2) _ b

2 [ a2 —b?= (atb)(a-b) ]

1 2
=2(V3x — 2) — (V3x-2) = 4 [ Multiply by 2]
=22V3x — 4 —V3x + 2 =4

>V3x — 2 =4

=>V3x =6
=3x = 36 [Squaring on both sides]
=>x =12
Alternate Method:
3x—4 V3x -2
3x+2 2+ 2
3x—4 _\Bx-2_ V3x -2
S v 23
N (3x—4)(23x—2) _ +\/37—2
(V3x)“-22 2
N 3x/3x — 4V/3x-3x.2+ 4.2 =i+\/W—2
3x—4 2 2
:>3xm—4\/§—6x+8 _ V3x +2
3x—4 2
:M(sx— 4)-2(3x—-4) _ \3x+2
3x—4 T2
N (Bx-4)(V3x-2) _ V3x+2
3x—4 2

=\3x —2 = Lx*2

2
=>2V3x —4 =+3x + 2
=2 2V3x —V3x =4+ 2

=>V3x =6
= 3x= 36
=>x= 12
x-1 _ V-1
\/7+1_4+ 2
x—1 _(\/97-1):4
VX +1 2
(®)’-1  (E-1D _
= Vx+1 2 4
o (DX _ (xD
VX +1 2

LOE-D _GE-D

:2(\1/9?- 1 —2(\/9?- 1) =4x2
=>2/x-2 —Jx + 1=8

=>+vx — 1=8
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=>+x =9

= x=281 [Squaring on both sides]

Alternate method:

x-1 V-1

VX +1 =4+ =

:>(x—1)(\/?—1) =4+\/§—2
x—1 2

=>Vx-1=4+ x2—1

s Vr-1="2Y

> 2\/x-2=+x +7

= 2/x -Vx = 7+2

=>+x =9

=>x = 81
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