Unit -4 Algebraic Expressions and Algebraic Formulas
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crwann gy | (Ya+dB) amd (Ya-vB) are congae

A surd which contains a Single term is surds of each other.

called a monomial Surd e.g., \Eﬁetc. B (JE+JB)(JE—JE)
(K.B)

2 Z
A surd containing two terms is called =(JE) _(‘/5) =a-b
binomial surd.
5 The conjugate of x+\/; is x—\f;.
T
A Surd which contains sum of two For example:
monomial surds or sum of a monomial surd 2 2
and a rational number is called a binomial (3+J5)(3_\/§)~(3) _(Jg)
surd. —9_5-4

For example:

\@ +\/7 s \E +5 etc.
- Rationalizing a Denominatorjli{ ¥ :)]
onjugate surds (K.B)

Rationalizing Real Numbers of the types
1 ;!

CH-b\/;J\/;‘F\/;
Or (AB)

Two binomial surds of second order
V6 43

Lo 6 -
SmPlly: S B8 B2 o2

Solution:

which is a rational number.

Such pairs of binomial surds whose product
is a rational number are called conjugate of

each other.

differing only in sign connecting their terms

are called conjugate surds.

First we shall rationalize the denominators

and then simplify

6 . 6 43
23-6 B+2 62

__ 6 2B+V6 V6 V3-V2 43  J6+\2
C23-V6 B+V6  B+2 B2 VB2 6+42
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6(24/3+6) B(Y3-2) +B(E++2)
(2 (Vo) (VB) -(2) (V&) -(v2)
6(2VB+B) VB(\B-42) 43(6+2)

= +
12-6 3—2 6—~2
_12{3+6V6  V6x\3-12V6 4V3V6 +443+2
12-6 1 4

=23 +6+3v2-23-3v2 -6
=0

(a.8) frkizoon
If x:3+J§, then evaluate 1
2
. 1 R | X +—=36-2
() x+— and (i) x" +— X
X X 3 1
Solution: o R
Here
x=3++8
11
X 3++8
Rationalizing the denominator
__1 3-8
3+48 3-8
3-8
T od L D
(3)~(8)
_3-8
9-8
=3—/8
i) x+l=(3+\f§)+(3—\/§)
X
=3+»\/E_}+3—J§
=6
(ii) Consider
x+l=6
X
Squaring both sides
2
[x+lJ =6
X
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Exercise 4.4

Rationalize the denominator of the following

Q.1
3

O

Solution:

(A.B)

(A.B)

(A.B)

(iii) 5

Solution:

6
V827
0

(iv) 34245 (A.B)

Solution:
1

5.9./5
. X3—2J§
3425 3-25
3-2./5
(3)'~(245)
_3-25
- 9-4(5)
3-25
- 9-20
_3-245
11
—3+2J§
—ia
15
™

Solution:

(A.B)

15

J31-4
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_ 15 X\/3_1+4
J31-4 31+4

) 15(\/?E+4)
(V1) ~(ay
15(J3Tl+4)

T 31-16
(4
B

=31+4

(RwpP2016) (A.B)

(vi) 2
V5-+3

Solution:

(vii)

Bwpr2017) (A.B)

(1))
(3)" -0y

(viii)

(A.B)

5+2415+3
2

_8+2\/E

2
441
Z
=4+\/E
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Q.2  Find the conjugate of x+\/; _2 +3
(K.B) 1 1
M 37 =2l
Conjugate 3«7 (ii) If x=4-+/17, find 1 (LHR 2014)
(i) 4-5 : "
. Solution:
Conjugate 4++/5 Given that x=4—+/17
i) 2+3 . —-—
Conjugate 2—+/3 x 4-\17
(iv) 2++5 1 ><4+\/1_7
Conjugate 2-5 4-17 4+\17
® 5 a7
Conjugate 5—+/7 (4)2 —(\/1_7)2
(vi) 415
Conjugate 4+/15 = 4417
16-17
(vii) 7-J6
Conjugate 7+6 1 4+;7
(vii) 9++/2 =_1(4+J1_7)
Conjugate 9-+/2 1
Q.3 (GRW 2017, SWL 2017) =S 17
- = 1
(i) If x=2—\/§, find - (iii) If X=J§+2, find x+l
) X
SOlmm{I}li'ven that Solution: Given that x=~/3+2 (A.B)
1 1
x=2-+3 g
q 1‘/_ X \/§+2
e & .
Rationalizing the denominator V3+2 3-2
_ 1 2+43 __\3-2
= = T
2-\3 2+ (v3) (2
2+43
PR~ 452
(2 -(+3) 3-4
2443 _3-2
T 4-3 .
=_(J§-2)
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:—J§+2

Now

x+1:(\/§+2)+(—\/§+2)

X

=J§+2—J§+2

=2+2

x+l=4
X

Q.4  Simplify

) I+\/_ 1- «/E
Joesl3 NB=yB

Solution:

1442 1-42
53 N5-3

_(1V2)(V5-VB)+(1-V2) (V5 ++B)
T )
“+(a+b)(a—b)=a’-b’

_V5-VB+10-V6+5+V3-\10 V6
(¥5) -(3)

(A.B)

i
+ %ﬂ“ |

2 1
ii A.B
O B BB w AP
Solution:
2

1 1
2443 5B 2+5
=i EwEs)
2443 2-3) (5B \B+\B
( 1 2~ J‘J

2+J_ 2-5

{w e
() ~(B) ) |(¥5) -(5)

5-3 4-5

|
{ (V5+18 )] (2__‘/5]

) 2(~/5+~/§)]+[2~E]

2 1

2 BB +E-2+4E
=7-7- )q@,+)}§(+\/_+
=J5+4/5
— 2.5
2 1 3
(iii) + -
B5+3 B+v2 B2
(A.B)
Solution:
2 1 3

o A T N W

e = JiCs =
{5+fff}

Al
(8] (8] ) (6] (2 ) (] -2
[2EE), B {(ff)J

|95]

{5 (55 45

2 1

A A
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Q.5

2
X— l and (x — l)
X X
Solution:
Given that x=2+ J§
1 1

:DX 2+\/§
1 2-43
T3 23
2-\3

O]

w

1
- -,

Now

+-1-(2+48)-(2-+5)

X

=Z+\B3-Z+3
=\3+3
33

Taking square on both sides

(1) {3l

- (5]
-4(3)

=12
V542
V5+42”

1 1 1
x+—, X’ += and X’ +—
X X X

i If x=

Solution:

J5-+2
J5+4/2
1 J5+42

x \5-+2

Given that x=

If x=2+ J§, then find the value of

find the value of

(A.B)

(A.B)

Now

1 e

RN
(Y5-V2) +(¥5++2)
(EB)B)

. (a+b]2+(a—b)2=2(az+b2),
(a+b)(a-b)=a’-b*
()" +( |
G
_2(5+2)

~ 5-2

1 14
— o e
x 83

Taking square on both sides

(3]

((:Hrb)2 =a’+b*+2ab

Consider
1_14

x 3
Taking cube on both sides

(~3)-(5)
X 3
(G+b)3 =a’+b’ +3ab(a+b)

o+ Lra L) 1) - 22

X X X 27
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x3+i+3(x+ljz% a=4 bV3=0\3
3
X X 27 b—oﬁ
XB‘*‘%"‘Z(EJ:% \/5
X A) 27 b=0
x3+i+14=%
B
x3+%—%—]4
X 27
, 1 2744-378
X b S ———
X 27
, 1 2366
X t—=—
X 27

Q.6 Determine the rational numbers a

V3-1 J_+1 =a+by3

and b if

J_+1 -1
(A.B)
Solution:
Given that
T
Or a+ b\/g—\/_ = Jé-;-l
J_+1 JaH

(51 (]
(Va+1)(¥3-y)
A (a+b)2+(a—b)2:2(az+bz),
(a+b)(a-b)=a’-b’

2|8 )+(1]

a+bJ3=4
a+bJ§=4+OJ§

Comparing both sides
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