9. Quadratic Surd

Let us Work Out 9.1

1 A. Question

Let us write the following numbers in the form of product of rational and
irrational numbers.

175
Answer
Given:
V175
[t can be written as:

V(5x5x7)
= 5V7

Hence, V175 can be written in the form of product of rational and irrational
numbers as : 5V7

Where 5 is a rational number and V7 is an irrational number.
1 B. Question

Let us write the following numbers in the form of product of rational and
irrational numbers.

v112

Answer

Given:

V112

[t can be written as:
V(2x2x2x2x7)

= 47

Hence, V112 can be written in the form of product of rational and irrational
numbers as : 4V7



Where 4 is a rational number and V7 is an irrational number.
1 C. Question

Let us write the following numbers in the form of product of rational and
irrational numbers.

108

Answer

Given:

V108

[t can be written as:
V(3x3x3%x2x2)

= 6v3

Hence, V108 can be written in the form of product of rational and irrational
numbers as : 6v3

Where 6 is a rational number and V3 is an irrational number.
1 D. Question

Let us write the following numbers in the form of product of rational and
irrational numbers.

125

Answer

Given:

V125

[t can be written as:
V(5%5x5)

=5V5

Hence, V125 can be written in the form of product of rational and irrational
numbers as : 5V5

Where 5 is a rational number and /5 is an irrational number.
1 E. Question

Let us write the following numbers in the form of product of rational and
irrational numbers.



54119

Answer

Given:

5V119

[t can be written as:
5V(7x17)

= 5V119

Hence, 5119 can be written in the form of product of rational and irrational
numbers as : 5V/119

Where 5 is a rational number and V119 is an irrational number.

2. Question

Let us prove that, m _ \/-'_5 _ \E
Answer

Given:

V108-V75 =3

Take L.H.S. = V108-V75
[t can be written as:
V(3x3x3x2x2)-V(3x5%5)
= 6v3-5V3

=V3=RHS.

Hence, L.H.S. = R.H.S.

3. Question

Let us show that, \/9_8— '\4@ — 24432 = \/E
Answer

Given:

V98 +/8-2v32 =2
Take L.H.S. = /98 +V/8-2v/32

[t can be written as:



V(2x7x7) + V(2x2x2)-2V(2x2x2x2x2)
= 7V2 + 2v/2-8V2

= 9v/2-8V/2

=v2=RHS.

Hence, L.H.S. = R.H.S.

4. Question

Let us show that, 3@ — _1.\/"_5 + m =0
Answer

Given:

3v48-44/75 + V192 = 0

Take L.H.S. = 3v48-4v/75 + /192

It can be written as:

3V(2x2x2x2x3)-4V(3x5x5) + V(2x2x2x2x2x2x3)
= 12v/3-20V3 + 8V3

=-8v3 + 83

=0=RHS.

Hence, L.H.S. = R.H.S.

5. Question

Let us simplify :

V12 ++/18 /27 —+/32

Answer

Given:

V12 +V18 +/27-/32

It can be written as:

V(2x2x3) + V(3x3x2) + V(3x3x3)-V/(2x2x2x2x2)
= 2v/3 +3v2 + 3vV3-4V/2

= 5vV3-1V2

6 A. Question



Let us write what should be added with \/E n \E to get the sum j\/g .

Answer

Given:

V5 ++/3

Let the term added to V5 + V3 is x :

[t can be written as:

V5 +v/3 +x=25

=x = 2vV5-V/5-V3

=x=V5-V3

Hence, we need to add v5-v/3 to get 2v/5

6 B. Question

Let us write what should be subtracted from 7 _ \E toget 3+ .\E

Answer

Given:

7-V3

Let the term subtracted from 7-v3 is x :

[t can be written as:

7-V3-x=3+3

=x =7-V3-3-V3

=x = 4-2V/3

Hence, we need to subtract 4-2v3 to get 3 + V3

6 C. Question

Let us write the sum of 2 +\E\/§ +\E and 2 __\/:

Answer
Given:
2 +3,V3++52 +7

Addition of all is:



[t can be written as:
2+V3+V3+V5+2+7

=4+ 2V3 +V5+7

Hence, result is 4 + 2v/3 + /5 + V7

6 D. Question

Let us subtract (.—5 + 3\/ﬁ ) from (1 0-— \fﬁ ) and let us write the value of

subtraction.

Answer

Given:

10-vV11

To subtracted -5 + 3V11 is :
[t can be written as:
10-V11-(-5 + 3vV11)
=10-v11 + 5-3V11
=15-4V11

Hence, the result is 15-4v11

6 E. Question

Let us subtract (.5 —i—ﬁ — \/E ) from the sum of (.—5 + ﬁ ) and

(-\.ﬁ + \/5 ) and find value of subtraction.

Answer

Given: 5 + V2 +\/7,- 5++7 and V7 +/2
Sum of - 5 + V7 and V7 + V2 is:

-5+ V7 +V7 +2
=-5+2V7+V2...(1)

subtract 5 + V2 + /7 from (1)

We get,

-5+ 2V7 +V2-(5+V2 +7)



=- 5+ 207 +V2-5-V2-V/7

=-10-V7

6 F. Question

[ write two quadratic surds whose sum is a rational number.
Answer

Given: two quadratic surds

A quadratic surd is an expression containing square roots, such that number
under square root is a rational number and is not a perfect square.

Let we take quadratic surds as:
7-V3and 7 + V3

Sum of these surds will be:
7-V3+7 +/3

=14

Where 14 is a rational number.
Let us Work Out 9.2

1 A. Question

Let us find the product of 31 and V3
3

Answer

Given:

1
3 > and /3

[t can be written as:

7
— and 3
5 and v

Product of given values :

7
— X
5 XV

Wl

S
Ll



Hence, the product of
1
33 and /3

7 .\,-E
2

Is

1 B. Question

Let us write what should be multiplied with 2v2 to get the product 4.
Answer

Given:

2y2

Let the term multiplied to 2./2 is x :

It can be written as:

2V2xx = 4

= 2W/2Xxx = 2x2

b3l
b3l

= 2/2xx = 2x2xvy
=x = 2

Hence, we need to multiply +/2 to get 4-

1 C. Question

Let us calculate the product of 3\/§ and S\E
Answer

Given:

3v5 and 5v/3

[t can be written as:

3v5 and 5v/3

Product of given values :

3V5 x 543

= 15V15

Hence, the product of



3v5 and 53

Is1 5,#@.

1 D. Question

If \;’_ % \/r = % +/] (). then let us write by calculating the value of x.
Answer

Given:

V6 x V15 = xy10

[t can be written as:

V2x3xV3x5 = x/10

V2x3x3x%x5 = x/10
= 3\.,@ = X\Jﬁ
=>x=3.

Hence, the value of x = 3.

1 E. Question

If (—\E + \/E )(-\/,_ — \E) —25—X" be an equation, then let us write by

calculating the value of x.
Answer

Given:

(Vs + V3)(¥5 —V3) = 25 —x?

[t can be written as:

(V5 + V3)(¥5 —V3) = 25 —x?

= V5.V5—3.V5 + V5.4/3 —3.4/3 = 25 —x?

=5—3 = 25 —x?



=x = /23

Hence, the value of x = /23 .
2 A. Question

Let us calculate the product :
JxT

Answer

Given:

V7 and 14

[t can be written as:

V7 and 7 x 2

Product of given values :

\.-E X w’m

=7 XT7TxX2

t3]

Hence, the product of /7 and /14 is 7+/2

2 B. Question

Let us calculate the product :

12 x 2+/3

Answer

Given:

V12 and 2+/3
[t can be written as:

V2 x 2x3and 2v3

Product of given values :

V2x2x3 x 243

= 242x2x3x3



=2x2x3

=12

Hence, the product of /12 and 2/3 is 12.
2 C. Question

Let us calculate the product :

V531543

Answer

Given:

3]

V5 x V15 X y
[t can be written as:
VEXx V3 x5 x3
Product of given values :

VExV3x5x43

= V5Ex3x5x3

=5x3

=15

Hence, the product of /5 x /15 x /3 is 15.
2 D. Question

Let us calculate the product:
V2(3445)

Answer

Given:

V2(3 + V5)

[t can be written as:

31.-@ + \.-E x \."E

Product of given values :



b3 ]

3y +\.,."'E

Hence, the product of /5 % /15 x /3 is 15.

2 E. Question

Let us calculate the product :

Answer

Given:
(\.,E + \.."E)[:ME — \JE)
[t can be written as:

(\JE + \.."E)[:‘VE — \J'E)

= \-’E. \,"E — \-@. \-’E + \.-’E. \-@ — \.-@. \-@

Hence, the product of (2 + /3)(/2 —/3) is-1.

2 F. Question

Let us calculate the product :
(293 +32)(432+4/5)

Answer

Given:

(2v3 + 3v2)(4v2 + V5)

It can be written as:

(2v3 + 3v2)(4v2 + V5)

= 2V3.42 + 2V3.45 + 3V2.43
= 8v6 + 2V15 + 12v6 + 3710

= 2415 + 206 + 310

+ 3

N
ol



Hence, the product of
(243 + 3v2)(4V2 + V/5)is2y15 + 20V6 + 3V10
2 G. Question

Let us calculate the product :
(V3 +1)(N3 -1)(2-+3)(4+243)

Answer

Given:

(V3 + )(V3-1)(2-V3)(4 + 2v3)

[t can be written as:

(V3 + (V3 - )H(2-V3)(4 + 2v3)}

= [(\.,"E 1.,"'5) — \.,"E + 1.,"'5 — (1.1)][(2.4) + 2.2\.,"'5 — 4\.,"'5 — \."E. E\."E}

= {3-1{8-2}

=2x6

=12

Hence, the product of( + 1)( — 1)( )[:4 + 24 )15 12.

3 A. Question

If Vx is the rationalising factor of V5, let us write by calculating what is the
smallest value of x (where x is an integer)

Answer
Given: /5

As we know, rationalization factor is the factor which make the given
irrational number as a rational number.

Hence, smallest rational factor of /5 is +/5.
As, \.-’E * \-’E =5
Which is a rational number.

3 B. Question

Let us calculate the value of SNE =3



Answer

Given:
32 +3

3\.-@

3

Hence, the value of 3,/2 = 3 is y

N

3 C. Question

Let us write which smallest factor should we multiply the denominator to
rationalise the denominator of 7 - /48

Answer
Given:
7= \.."ﬁ

[t can be written as:

7
Va8
7
T VZX2x2x2x3
7
T 23

So, to make it rationalize we must multiply the denominator by /3.

Hence, we get,

7 1

= —— W —
V3 3

2
7
6
3 D. Question

Let us calculate the rationalising factor of (\E + 2) which is also its

conjugate surd.

Answer



Given: (\;’E + 2)

[ts conjugate surd will be :

(\E — 2)

Which is also its rationalising factor.

3 E. Question

If (\E + -JE) = \/: = é( 35+a ) Let us calculate the value of a.

Answer

Given:

[t can be written as:

(VB ++2) 1
V v
— [aE
—F— = -(Vv35 + a
(V5 + v2) V7x5 a
= = + —
V7 7 7
- ".-"E " w‘E _ w.,"g + d
V7 N7 N7 7
\.-E d
= — = =
V7.7
V2
=a = = X7
V7
=a = \.-"E * \.-E
=a = 14
3 F. Question
5
Let us write a rationalizing factor of the denominator of ——=——. which is not

J3-2

its conjugate surd.

Answer



Given: %Conj ugate surd for the given expression will be (V3 + 2), So we
3

have to find a factor other than this
Rationalize with 4 + 2,/3
We get,

5 4 + 243
»
V3—2 4+ 243

20 + 1043
13 + 23—4/3-18

20 + 103
13 + 6—4/3—-8

10(2 + V3)
-2

= —5(2 + V3)

So, 4 4+ 24/3 will be a rationalizing factor to the given expression without being its

conjugation surd

4. Question

Let us write the conjugate surds of mixed quadratic surds (.9 — 4\/§ ) and
(-2-47)

Answer

Given: (9 — 4y/5) and (=2 —/7)

[ts conjugate surd will be :

(9 + 4v5)and (-2 + \7)

5. Question

Let us write two conjugate surds of each mixed quadratic surds of the
followings.

NN
ii.13_\/{§
iil. . /g 3



v, /17 - /15

Answer

(i) Given: (\/§ + 2)

[ts conjugate surds will be :
(V5 —+/2) and (—V5 + +2)
(i) Given: (13 4 \!E)

[ts conjugate surds will be :
(13 —+6) and (—13 + 6)
(iii) Given: (/8 — 3)

[ts conjugate surds will be :
(V8 + 3)and (—V8-3)
(iv) Given: (g’ﬁ — ,ﬁ,ﬂ'ﬁ)

[ts conjugate surds will be :
(V17 + V15)and (—/17 — V15)
6 A. Question

Let us rationalizing the denominators of the following surds.

2J3+342

NG

Answer

Rationalize with /g
We get,

2\,@ + 3\,@

V6(2V3 + 3V2)
6



[EJEE + SJEE)
6

(Ew@ N 31..@)

6 6

V2 x3x3 N V2x2x3
3 2

= w’i + 1.-@

6 B. Question

Let us rationalizing the denominators of the following surds.

V2-1++/6

NG

Answer

Given: X=—

Rationalize with /5

We get,
V2—1 4+ 6 5
>< —_—
V5 V5

6 C. Question

Let us rationalizing the denominators of the following surds.



J3+1
J3-1

Answer

l\."i +1
V3a-1

Given:

Rationalize with /3 + 1

_ (u@ + 1)2
-~ (V3)2—(1)2

34+ 1+ 23
B 3—-1

4 + 24/3
B 2

2(2 + V3)
==

=2 +43
6 D. Question
Let us rationalizing the denominators of the following surds.

3++5
V7 -3

Answer

3+ l\."_S
JT—3

Given:

Rationalize with /7 + /3

We get,




\.,.5[3 + \."E) + \."E[E + \-"E)
7T—3

[\.,E + w.,"E)[B + \."'E)
4

6 E. Question

Let us rationalizing the denominators of the following surds.

332 +1
25 -1
Answer

. 3WZ+1
Given: ¥

IiT

24/5-1
Rationalize with 2./5 + 1
We get,

3W2 +1 25 +1
»
2WE—1 245 +1

3V2.2¢5 + 3.2 + 245 + 1
N (2V5)2 — (1)2

6v10 + 3.2 + 245 + 1
20—1

6v10 + 3.2 + 245 + 1
19

6 F. Question

Let us rationalizing the denominators of the following surds.

32 +243
32 -243
Answer

3 l\."i + 2 l.,"i
3 l.,."E— 2 IU'E

Given:

Rationalize with 3,2 + 24/3

We get,



3\,@ + E\.,"E 3\.,"5 + 21.,"'5
*
3\..’5— 2\.-"'5 3\.-@ + 21.-@

(3v2 + 2V3)?
(3V2)2— (2V3)?

18 + 12 + 126
18 — 12

30 + 1246
6

30 1246
6

=5+ 2V6
7 A. Question

Let us divide first by second and rationalize the divisor.

3\E+\/§.\E+1

Answer
Given: 342 + V5andv2 + 1
Acc. To condition:

1.."'5+1
31.-@4-\..@

Rationalize with 3./2 — /5

We get,

6 + 3&@—\-@[\.’5 + 1)
13

7 B. Question



Let us divide first by second and rationalize the divisor.
2V3-2.42-43

Answer

Given: 2\.-@ — \.-’E and 1.-@ — \.-’E

Acc. To condition:

V2 -3
2\,@ — \J'E

Rationalize with 2,/3 + /2

We get,

2We + 2—6—+6
N 12 -2

—4—\.-"'6
10

"-}-I-\."E
B 10

7 C. Question

Let us divide first by second and rationalize the divisor.

3+4/6.43+42

Answer

Given: 3 + \JE and \,"'E + wJ’E
Acc. To condition:

\..'E-F\."E
3+\..’E

Rationalize with 3 — ,/gWe get,



3\.-@ — \..’E. \.-"'E + 3\.-'@— \-’E\.’E
(3)2 - (V6)?

31.-@— 3\.,@ + 3\-’5— 2\-@
9—-6
3

8 A. Question
Let us find the value of

23J/5+1 451
i+l 51

Answer

24y5+1 4451

J5+1 J5-1

Given:

After rationalization we get,

8 B. Question

Let us find the value of



Answer
. g+3/2 8-3y2
Given: = =
3 +45 3—J5

After rationalization we get,

We get,
{8 +3y2 3-45 {3— W2 3+ \E}
» — »
3++J5 3-8 3—+v5 3+ 45

Let us Work Out 9.3

1 A. Question

1 R .2 .
If m + — =4/3. letus calculate simplified of i. = + — and ii.
m m-
31
111 + —3
m
Answer

Formula used.

(a+b)% =a% +b? +2ab



(a+b)3 =a3+b3+3ab(a+b)

Leta=mandb=2
Im

(a+b)% =a%+b?+2ab

(m+3)2=m?+(=)2+2xmx—
m m m

(\/3)2=m2+i+2x1
m?

2+ 142

m?2

3=m

m2+ L=3-2=1
m?

(a+b)3 =ad3+b3+3ab(a+b)

[m+i)3=m3+(i)3+2xmxi><(m+i)
m m m m

[\/3)3=m3+i3+2><1><(\/3)

3x/3=m3+i3+2\/3

m

m3 + L =3v3-2V3=+3[3- 2]

m
=3
1 B. Question

Let us show that,

B3 5
NI NI




152 2V15
2

2 A. Question

Let us simplify
V2(2+43) 2(2-453)
V3(v3+1) B(V3-1)

Answer

\.,"Ex E-I-w.,"'g 2—\.@
\.-@ w’g-l-l \.-’E—l

E v [{2 + .\,@} b4 I[-.'."E— 1}— {Q—I.,"E} * IEI.,"§+ 1}]
V3 (V3 +1) % (v3-1)
E % [(2 V3-2+3/3)}— (2/3 + z—z—ﬁ]]
NE (V3)* -2
| T M=
V2 (1++3)-(y/31)
J3 X [ 3-1 ]
l.,."i 2 _ l\."i
.,_,-'§ X 2 l\."§
V2 V3 _ 6
RNy

2 B. Question

Let us simplify

W7 55 242
S+42 2+47 TS5

Answer
Simplifying part 1
347 V52 347 % [l.,.'g— l\.ﬁ] 347 % [l.,."_.i— .\,-'E] \/- \/
= = = = —y 2 =3 = _ = 35 - 14‘
V5 +4/2 V5—y2 (v3) -(+v2) 27
Simplifying part 2
545 5 VT2 _ 5 V5 % [WV7—2
VZ+47 V-2 {ﬁ}z—{u,z

Simplifying part 3

2] i _u,"_.i}([l.,.'?—l\.@]_
z == =V35-V10



'.,"_'?—l.,"g EI.JEX['.,.?—',.J 2'.,2><['.,.'? ',.'_]
= = 14 - V10
VT T - s VY

Putting values we get;
[V35 - V14] - [V35 - V10] + [V14 - V10]
V35 - V14 - V35 + V10 + V14 - V10
=0
2 C. Question
Let us simplify
43 30 I8
22 4318 3-412

Answer

44/3 30 V18
E—WJ'E 4\.-"'5—\.@ 3—\.-@

Simplifying 15 part by rationalizing the expression by multiplying and
dividing by 2 + V2

4\.@ E-I-w.,"'i
*
E—\.-E 2+1..’§

= 4“";:{{2%;"2} = 4“"32{2; D 29V3 x (2 + V) =43 +2V6
e -

Simplifying 2nd part by rationalizing the expression by multiplying and
dividing by 4v3 + V18

30 4~.,3+ V18
4 [3 — \.,.18 4\..3+\.

|

18 318
_ 30 X (43 +~.,128):3n>< (4v3 ulﬂ)z‘hﬁ_w@
(‘:1"'9 ) ( 18) 48 — 18

Simplifying 3rd part by rationalizing the expression by multiplying and
dividing by 3 + V12

\..’E 3+\.-"ﬁ
*
3—\..@ 3+\-@

3\,2%{3+u'ﬁ} W2x(3+412) _ =
(VD) o V2 x (3 + V12)



Putting all values we get;
43 + 276 - (4V3 - V18) + (3V2 +V24)

43 +V6 x 22 - (443 - V18) + (V2 x 3% +1/24)
4V3 + V24 - (4V3 - V18) + (V18 +V24)
=224 =4V6

= Ma
Hence, 43 30 __N 18 =46

2—\.@_4\.@—\.@ 3—\.@

2 D. Question
Let us simplify

N2 43 6
V346 J6+42 2443

Answer
Simplifying 15 part
3\.-@ \.-@ — m’E

x
\.,"E + \.,"'E 1.,."5— N’E

S 3z x(y3-/6
(Vay {E}} = MR Vo V12
W =i -

Simplifying 2" part

4\..@ \.-"E — 1.-@
x
\.,"E + \.,"E \.,"E — M’E

4l\."§><{l\."g—l.‘."§} _ 4l\."§>(|[\."g—l\."§}=\/18_\/6

(V&Y -(v2)° 6-2
Simplifying 3'4 part
Ve V2—43

x
\.,E + \.,"E \..E— m@

Vex (y2—3) _ (V12-18)
Oy - 2= - V12 +18

Putting all values we get;
(-V6 +V12) - (V18 - V6) + (-V12 +18)
V6 +v12 - V18 +V6 - V12 +V/18



=0
3. Question
If x =2,y =3 and z = 6, let us write the calculating the value of

Wx o 4ly 2
Fode R

Answer
WE 4\
JY+Vz VZz+Vx x+\fy

Putting valuex=2,y =3,z = 6;

3\.-@ -’-1-1.,.@ . \.."E
\..’E-I- \.,"'E \..’E-I- \.,"E \.,E-l- m@
Simplifying 15 part

32 V3 -6

X
w@ + \,"'E 1.-@— \,’E

3vZx (V3—VB) _ 3vZx(v3-VE) _ V6 + /12

(Va)'~(v8)* 3-6
Simplifying 2" part
4\..@ \.-"E — 1.-@

X
\.."E + 1,,."5 M’E— 1,,."5

4-.,.3><{-.,6—-.,2} _ 4«;'§><{u.-"§—w"5}=\/18_\/6

(Vé)'-(v2)° 62
Simplifying 3" part
V6 V2—+3

x
\.,"E + \.,"E 1.,."5— 1.,"'5

wﬁx{wz a-'_} {wlﬂ w'ﬁ} +
() - =-V12+V18

Putting all values we get;

(-V6 +V12) - (V18 - V6) + (-V12 +/18)
V6 +v12 -V18 +V6 - V12 +V/18

=0



4 A. Question

If x = \ﬁ + \/E let us calculate simplified value of

1
K .
x
Answer
x=V7 +V6
then;
11
X l\.'? + lu"E
By simplifying
1 1 [7—\&
- (= >< I""_ I""_
X J7+48 VT —yha
76

Hence;
x-i=(\/7+\/6)- (V7 - V6)
=26

4 B. Question

If x = \ﬁ + /6. let us calculate simplified value of




By simplifying

il

v

_ 1 % V7—
= 7 —

1

[y

W

1 .,',-'_','-' - l.,"g
X { .\,-'?— IN.'E]I = {.,‘,'? + '\.'E:I

Hence;
x+%= (V7 +V6) + (V7 - V6)
=2V7

4 C. Question

If x = \ﬁ + /6. let us calculate simplified value of

7 1
X +—=
x2
Answer

Formula used.
(a+b)2=a%+b?+2ab

X +2=2V7

X
(a+b)2 =a%+b?+2ab

Puta=xandb=2
X

(X+E)2=X2+[E]2+2xxxi
X X X

2_ 2, 1
(2V7)% =x + 42

4x7=x2+142
K2

28=x%2+1 42
KZ

x2+1=28-2=26
xz



4 D. Question

If x = \ﬁ + /6. let us calculate simplified value of

3 1
XT3
x
Answer

Formula used.
(a+b)3=ad+b3+3ab(a+b)
If

X+E=2\/7

X
(a+b)3=ad3 +b3+3ab(a+b)

Puta=xandb=2
X

[X+E]3 =x3 + [E)3+3 xxxlx (x+i)

X X X X
(2V7)3 =x3 + 2+ 3% (2V7)

X
56v7 =x3 + = + 67
X

X3 + = =56V7 - 6V7

X
x3+ 2 =756 - 6]

xEI-
= 5077
5. Question

Let us simplify :

x+x° -1 _x—f-dxz —1
x—4x7 -1 x++x" -1

If the simplified value is 14, let us write by calculating the value of x.

Answer

X+ yx2—1 N X—vx2—1
Xx—vxZ—-1 X + Vx2-—-1




(x + vx2=1)" + (x—vx2—1)

(X—vx?—-1) X (x—vx2-1)

x? + (VxZ— 1)2 +2xVx2—1 + x% + (Vx2-— 1)2 —2xVx2 -1

®)2 - (V2 —1)°

2x? + 2(VxZ—1)
x2-x2+ 1

2x? + 2x? -2
1

4x2% -2
If4x2 -2 =14

4% =14 +2 =16

XZ:E:L}
4
x=V4=4+2

6 A. Question

\/§+1 \E—

If = and b = . let us calculate the followings :
-1 J5+1

a’ +ab+b’

a’—ab+b’

Answer

a+b=l.,"_5+1+ l.,"_.i—l
'u"g—l 'u"g +1

a+b(B+1)° +(y5-1)" _(5+1+2V5)+(5+1-2V5] _12_,
(Vs-1)(V5+1) (V3)*-12 4

a® +ab+b? _ a® + ab+b? + (ab—ab) —a’+2ab+b*-ab_(a+ b)*—ab
aZ_ab+hbh® a®*-—-ab+b?+({ab-ab) a2 _23h+bZiab (a-b)iZ+ab




Putting values we get;

(3)P-1 _9-1 8 &
(Vs)°+1 s+1 6 3
6 B. Question
5+1 5-1
If q= '\/— and b = '\/_ _ let us calculate the followings :
J5-1 V5 +1
3
(a-b)
3
(a+Db)
Answer
a+b=l.,.:t+1 + W 5—1
W5—-1 V5 +1
a+b={"'§+ 1}2+{.l}-'§_1}2={5+1+2'\."_5}+{5+ 1—2\."33:E=3

(Vs-1)(v5+1) {ﬁ}z—lz 4

(v3-1)(v5 + 1) ( ﬁ}z— 12 4

6 C. Question

V5 +1 V5 -1

If 3 = and b = . let us calculate the followings :
NG| NCES|
3a® +5ab +3b’
3a’ —5ab+ 3b’
Answer
+ b _v3 +1 l.‘."_S—l
4 W5-1 + V5 +1

(v5-1)" _(5+1+2V5)+(5+1-2/5] _12
(V5-1)(v3+1) (v5)*-12 4

=3




3a” + 5ab + 3b% _ 3a° + 5ab + 3b® + (ab—ab) _ 3a® + 6ab + 3b%—ab _ 3 X (a+ b)*-ab
2a%_5ab+ 3b®  3a®-5ab+3b% + (ab—ab) 3232 gab+3bT4+ab 2 x(a-b)F +ab

Putting values we get;

3x(3)3-1 27-1 26 13

3x(y5) +1 15+1 16 g

6 D. Question

'\E+1 andb:'\/g_1

If 3 = . let us calculate the followings :
J5-1 V5 +1

a’ +b’

a’ —b’

Answer

a+b:“"?1_+1+ “E_l
Wo—1 vo+1

a+b= (V5 + 1}2 + {w.g_l}z _ (5+1+2J5)+(5+1-2/5] _12_.
(Vs3-1)(v5+1) (v5)*-12 4

(a+b)3=a3+b3+3ab(a+b)
a3+b3=(a+b)3-3ab(a+b)
=(3)3-3x1x3
=27-9=18

(a-b)3 = a3-b3-3ab(a-b)

a3-b3 = (a-b)3 + 3ab(a-b)

= (V53 +3x1x (V5)



=5v5 + 35

=V5[5 + 3]

=8v5

(a + b)? 18 9 V5 945
= = }( —_—

(a—b)® 85 45 5 20

7 Al. Question

fx=2+ \E y=2— .\E let us calculate the simplified value of

v —_
X

Answer
Ifx=2++3
Then;

1

1
X 2+ 3

Simplifying it we get;

1
— = ><
X

1 _ _27¥3  _2-3_ 2-/3
X

x-2=2+v3-[2-3]
x

=2V3

7 A2. Question

Ifx =2+ \E y=2— .\E let us calculate the simplified value of

3 1

y’

Answer
Ify = 2-v3

Then;



1 1

vy 2—+3

Simplifying it we get;

1 1 2 + /3

- = W

v E—W.,"E 2+ \-"E
1_ 2+42 _2+'-.-"§=2+\/3

v 2)°-(v3)° 23

y+==2-v3+[2+V3]=4

¥
v+ =y2+ 12+ 2xy x~
¥ v A
@2 =y?+[1?+2
y2+[1%=16-2=14
7 A3. Question

fx=2+ \E y=2— .\E let us calculate the simplified value of

31
X —=3
X
Answer

Formula used.

(a-b)3 = a3-b3-3ab(a-b)
Ifx=2+3

Then;

1 1

X 2+43

Simplifying it we get;

1 1 2—13
— w

X 24+43 2-43
Lo 2 aig s
x  (2)2-(y3 4-3

x-i=2+\/3-[2-\/3]



(2v/3)3 = x3- X_la -3 x (2v3)

x3 - = =24V3 + 6V3

X

x3 -1 =30V3
JC'E'

7 A4. Question

fx=2+ \E y=2- .JE let us calculate the simplified value of

1
X}." - —
Xy

Answer
x=2+3

y=2-3

xy = (2 +V3) x (2-V3)
xy = (2)* - (V3)?

=4-3

7 B. Question

fx=2+ \E y=2- .JE let us calculate the simplified value of

3x° — SXy + 3}-'3
Answer

Formula used.
(a-b)% =a? - 2ab + b?

3x% - 5xy + 3y?2



Add and subtract xy to the equation.
3x% - 5xy + 3y2 [ +xy - xy]

3x% - 6xy + 3y2 + Xy

3[x2 - 2xy +y2] + xy

3[x-y]?

+ Xy
x=2+V3

y=2-v3

xy = (2 +V3) x (2-V3)
xy = (2)* - (V3)?
=4-3

=1
X-y=2+V3-[2-V3]
X-y=2V3

Putting the values we get;
3[2V3]2 + 1

3[12] + 1

36 +1=37

8. Question

VIR
T

Answer

and xy = 1, let us show that

Formula used.

(a-b)% = a? - 2ab + b?

[7+4/3
W T— Y 3
xy =1

1
y:_

X

-

X" +xy+y 12

X~ —X}-‘—}-‘E 11



1
V=744

VTV

wl

-
VT

vT A

il

'I

%]

w]

_V7+43 + = E
J7-43 VT +43

X+y
{.\,-'? + y‘ﬁ}z + {.\,-'?— l,."i}z
(V7=v3) x (V7 +43)

(7 +3+2y21) + (7 +3-221)
V7)) -(v3)°

20
=_=5
4
—

'.,.'? + '.,."E _ '.,.'?— y 3
= =

X-y = = ]

W T—y/ 3 WT 443

{ '.,."_'I" + '.,."E}z—{ '.,.'?— '.,."E}z
(V7—3) % (V7 +43)

(7 +3+2421)—(7 + 3-2421)
(V7' ~(v3)*

=02 \21
4

X2 + xy + y?
x2—xy + y?

Add and Subtract xy both on numerator and denominator

x* +xy+y° + [xy—xy] _ (x+y)—=xy
x?—xy +y* + y—xy] (x-y)? +xy

Putting values we get;

(5)*-1 251 24 12
— = 12
(V21)" +1 2141

22 11
Hence proved.

9. Question
Let us write which one is greater of (ﬁ + 1) and (-\/5_ + \"g )

Answer

Formula used.
(a- b)% =a? - 2ab + b?

15t value is V7 + 1



[ts square is

W7+1)2 =72 +12+2x1xV7=7+1+2V7=8+2V7

2" yalue is V5 + /3

[ts square is

(V5 +V3)2 = (V5)2 + (vV3)2 + 2 x V3 xV/5=5+3 +2V15 =8 + 2V/15
If 7<15

Then V7 < V15

Then 8 +V7 <8 +/15

Then V(8 +V7) < V(8 + V15)

N7 +1<V5+4/3

10 Al. Question
1.
If x = ]_|_\E_ the value of X +— is
X

A2

B. Z\E

C.4

D.2_f3

Answer
Ifx=2++3
Then;

1 1
X 2+ 43

Simplifying it we get;

1 2
X 24+43 2—-43

1 _ _2=v3 _2-3_ 2-4/3
x (2)2-(v3)°  a-3

x+-=2+V3+[2-V3]



=4

10 A2. Question

pr +q = /13 and p —q :\E_ then the value of pq is
A.2
B.18

C.9

(V13-q)-q=V5
2q=V13-+/5

10 A3. Question

Ifa+h :.\/"g and 3 — b :\E_ the value of (a + b?) is
A.8

B. 4

C.2

D.1

Answer

a+b=15

a=V5-b

a-b =3



(V5-b)-b=+/3
2b=+5-+3

(a+b)%2 =a% +b?+2ab

(V5)2=a?+b2+2x2
2

a?+b2=5-1=4

10 A4. Question

If we subtract /5 from ,{]25_the valueis

A. \/@
B. \J120

C. /100

D. None of this

Answer

V125 =+ (5 x 5 x 5) = 5V5
V125-v5

=5V5-+/5

=5 [5-1]

=45

=V((4x4) x5)

=/80

10 A5. Question

Ly}

The product of (5 — \E) (

—~1)(5++3) (V3 +1)is

A. 22



B. 44
C.2

D. 11

Answer

(5-V3)(V3-1)(5 + V3)(vV3 + 1)
(5-V3)(5 + V3)(V3-1)(V3 + 1)
(5% - (V3))((¥3)* - 19)
(25-3)(3- 1)

22 x 2 = 44

10 B. Question

Let us write whether the following statements are true or false :

i. .f75 and ./147 are similar surds
il. .f=r is a quadratic surd.

Answer

(i) True.

V75 =V(5 x 5 x 3) = 5v/3
V147 =V/(7 x 7 x 3) = 7V/3

V3 is common on both surds
(ii) False

T itself is an irrational number
hence;

Square root of T is not a surd.
10 C. Question

Let us fill up the blank:

i 5411 a number (rational/ irrational)

ii. Conjugate surd of (—\/g — 5} is :



iii. If the product and sum of two quadratic surds is a rational number, then
the surds are surds.

Answer

(a) Irrational

As /11 is irrational number
Multiplying it with 5

Also get irrational number
(b) V3 +5

Conjugate surds are surds which are having same terms but having different
symbol( + to- and - to + ) in between both the terms.

(c) Conjugate Surds

While product of conjugate surds

They get square to become rational number
While sum of conjugate surds

They get cancel to become rational number

11 A. Question

Ifx = 3 + 2v/2 let us write the value of ¥ + —.
X

Answer

Ifx=3+2V2

Then;

1 1

X 3+ 2V2

Simplifying it we get;

. 1 3—2v2
§:3+2\ﬁx3_2@

1 3-242  _3-243_ 3-2v/2

x (3)2—(2v2)° o_s
X+2=3+2v2+[3-2V2]
X

=6



11 B. Question
Let us write which one is greater of V15 +v3 and V10 + V8

Answer

15t value is V15 + /3

[ts square is

(V15 +V3)2 = (V15)% + (V3)% + 2 x /15 x V3 = 15 + 3 + 245 = 18 + 2V/45
21d yalue is V10 + /8

[ts square is

(V10 +vV8)% = (vV10)2 + (V8)2 + 2 x /10 x /8 = 10 + 8 + 2v/80 = 18 + 2V/80
If 45<80

Then V45 <80

Then 18 + V45 < 18 + /80

Then V(18 + V45) < /(18 +V/80)

=15 +v/3 <10 + 8

11 C. Question

Let us write two mixed quadratic surds of which product is a rational
number.

Answer

Two mixed surds are

5vV6 and 7V6

Multiplying both

5V6 x 7v/6

35x6 =210

Which is a rational number.

11 D. Question

Let us write what should be subtracted from V72 to get v/32
Answer

Let the number be x



V72 - x=+/32

6V2 - x =442
X = 6V2 - 4V/2
=2 [6- 4]
=2V2

11 E. Question

Let us write simplified value of +

J2+1 B2

Answer

Simplifying part 1

\-'3—1 _ \\I-'E—l _ \-'3—1 _

VZ+1 X Vi-1  (y2)P-az T 21 V2-1
Simplifying part 2

1 \-'E—'.'-'E _ \-'E—\.'-"E _ \-'E—'.'-'E _
'.."§+ -..-'E X -.,-"E—-.,-"E o {\.'E}Z—{\.'ﬁ}z o a=-2 B \/3 \/-2
Simplifying part 3

1 \-"E—'.'-"E _ \-"‘_1‘—'\.'-"? _ \-"‘_1‘—'.'-"5 _
Va+43 X Vi—y3 {\.'TL}Z—{\.-E}Z T oa-3 Va-y3
Adding all we get;
V2-1 +V3-V2 + V43
=V4-1

=2-1=1

NTE



