Exercise.1F

1 V23 N2VB V23 V2B m e
Answerl\/_\/_ AN RO AN VZi-y3t 23 -1 =V3-V2{V3x3=+9=3]

{V2xv2=+4=2}

1 1 2—«/§ _2—V3 _ 2- «/§ 2—V3 _
iif) 243 2B 2B 2 32 4-3 T2 V3
. 11 V5+2 _ V542 _ V542 _ V5+2 _
) \/E—z_ﬁ—zx\/@z_fz_zz_ 5-4 1 =5+V2
11 5-3V2 _ 5-3y2 _ 5-3v2 _ 5-3v2 _ 5-32
v) 54+3v2  5+3vV2 5-3v2 52-(3v2)" T 25-9x2  25-18 7
: 1 1 V746 _ N7+V6 _ N7+
) T R Ve s e =V T V6
" 4 4 VIT+V7 4(\/_+\/_) _ AITHT) _ 4(\/_+\/_)
Vi) S TV I Vit e =ViI+V7
1+V2 _ 142 242 IX24+1XV2HV2X24V2XV2 _ 2+V2+42V2+42 _ _
viii) 2—V2 227 24v2 222" —2 {\/E XV2 == 2}
_4+3V2 4+3V2
C4-2 2
. 3-2v2 _ 3-2v2 _ 3-242 (3—2\/2)2 32+(2m2—2(3x2\/i) 9+4x2-122
]X) = X = 5 = =
3+2V2  3+2V2 7 3-2V2  32_(2y2) 9—4x2 9-8
9+8-—-12v2
= % =17 —12V2
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Answer.3. Given, V2 = 1.414 ,v/3 = 1.732,V/5 = 2.236 and V10 = 3.162

2 2 2 1000

_ 2000

i) == = = = 0.894
5 2236 2236 1000 2236
2
if) 2\—/_\3/5 _ 2}/§ % g _ 2x/i;/§ _ 2\/3—3 _ 2><1.7332—3 _ 3.4634—3 _ 0464 _ 0.155(approx)
\/ﬁ—\/— 3.162-2.236 __ 0.962
iii) 7 Tie - 1aa = 0.655(approx.)
Answer.4.
. \/— _
LHS
2 2
2—1 -1 2-1 2 +12-2(+/2x1
v2 \/_ (\/_2 ) :\/_ (2 ){( —b)? = a® + b? — 2ab}
Z+1 V-1 V2§ —12 z2-1
2+1—2v2
_AHImAR_ L o5
1
As LHS=RHS
23=2V2=a+bV2
So,a=3 and 22 =bV2;b = —
. 2—5
ii) Yok aV5+b
LHS,
2-V5 2-+5_(2-+5)" 22—V —2(2x+5)
2+ \/_ 25 2 _ 5 4-5
445—45
=T {(a — b)? = a%? + b%? — 2ab}
9 — 445
= =4/5-9
-1
As LHS=RHS
~4V5—-9=aV5+b
So, 4V5 = aV5;a = 4 and b=-9
V3+VZ
iii) NN A bV6
LHS,
V342 V3+V2_ (34+V2)P V3 V2 +2(V3x2) 3+2+2x/€{( by
B2 Bz VE_vP 3-2 1 ¢
= a? + b? — 2ab}
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=5+2vV6
As LHS=RHS

~5+2V6=a+bV6
So,a=5 and 2V6 = bV6: b =2

iv) 542V3 a+ b3

7+4+3
LHS,
5+2V3 7-4/3 (5+2\/_)(7 4V3) 5X7+5x-4V3+2V3x7+2V3x—-4V3
7143 T3 72 — (4/3)2 49— 16 x 3
35—-20V3+14V3-8%x3 35-24-6V3
_ V3 +14V3 = ‘/_=11—6\/§
49 — 48 1
As LHS=RHS
~11-6V3=a+bV3
So,a =11 and - 6V3=DbV3;b=-6

Answer.5.Given, V3 = 1.732,/5 = 2.236,V/6 = 2.449 and V10 = 3.162

0 1 1 \/— V5 V6—5 \/_ V5 24—49—2.236=0213
Vervs — Vervs VevE N4 6—5 1 :

. 6 6 V5—v3 _ 6(v5-v3) _ 6(x/§—x/§) 6(«/_ V3) _ _

ii) NN \/_h/_x\/_ G RE 53 =3(2.236 -1.732) =3 X
0.504 = 1.512

1 _ 1 43+3V5 _ 4\/—+3«/_ _ 4X1732+3x2.236 _ 6.928+6.708 _

iii) 43-3V5  4V3-3v5 " 4v/3+3V5 (av3)* - (3v5)’ 16X3-9x5 48-45
13636 _ 4 cyc

2 2
3+v5 _ 3+V5 _ (3+V5)" _ 3%2+v5 +2(3xV5) _ 9+5+6V5 _ 14+6V5 _ 14+6X2.236 _
3-V5  3-V5  32_y§° 9-5 4 4 4
14+13.416 _ 27416
" = = 6.854

1+2v3 _ 1+2v3 _ 2+4V3 (1+2\/_)(2+\/—) 1x2+1xV3+2v3x2+2V3xv3 _ 24+V3+4V3+2x/3°
V) = X = =
2-v3  2—v3 T 24v3 22_3° 4-3 1

2+5V3+6=8+5x1.732=28+8.66 = 16.66
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VEWE _ VBT VERVE_ (5)) | VEIZe2(f5E) _ ez _ 72T _
Vo VEE VEE BT 5-2 P
7+2><33.162 — 13.324 = 4441

vi)

Answer.6.

. 7V3-5vV2 _  7V3-5V2  _ 7V3-5v2 _ 4V3-3v2 _
D Eeis - TiecionTE — asra S waieaE

73 X 4V3 + 73 x =3V2 = 5v2 x 43 - 5v2 x —=3v2 28 X3 - 21v6 — 20v6 — 15 x 2

(4V3)" = (3V2)? 16 X3 —-9x2
_84-41V6+30 114 -41V6
~ 48-18 30
. 2V6-V5 _ 2v6-V5 _ 3V5+2V6 2\/_x3«/_+2v_x2v_+( «/_)x3x/_+( V5)x2v6 _
if) 3V5-2v6  3v5-2vV6  3V5+2v6 (3v5)*-(2v8)*
6\/ﬁ+(2\@2—3x\/—2—2«/ﬁ 4V/30+4x6-3x5 _ 4V30+24-15 _ 4v30+9
9X5—-4X6 45-24 21 21

Answer.7.
2 2 2
D 4+V5 | 4—/5 _ 4+V5 _ 4+V5 | 4—V5  4—V5 _ (4+V5) n (4—/5)" _ 4%+y5 +2(4x/5) "

4—V5 | 4+V5  4—V5 T 4+V5 | 4+V5 T 45 42 57 | 425 16-5
2

42+V5 -2(4xV5) _ 16+5+8y11 n 16+5-8V11 _ 21+8V11+21-8V11 _ 42
16-5 - 11 11 - 11 1

1 2 3

D B B

1 V3-V2_ VB-VZ _V3-VZ_3-42
BV BV yF_yi 3-2 1

2 V543 2(\/_+\/_) _2(V5++V3) _2(V5+v3) B4 3

—V3-v2

V3 5+ F T 5-3 2
3 \/_+\/_ 3(\/_+\/_) 3(\/§+\/§)_3(\/§+\/§)__\/§_\/§
25 NZivB 2-5 -3

Equate to question

=V3-V2—-(V5+V3)—V2-V5=v3-v2-V5-V3+V2+V5=0

24v3 | 2—v3 | V3-1
2—V3 243 341

iii)
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_ 2+\/§X2+\/§ 2—\/§x2—\/§ V3-1 _ v3-1
T 2-v3 7 2+vV3 | 2+v3 T 2—V3 V341 V3-1

_ (2+«/®2 (2—\/3)2 (v/3-1)2
- 2 2 + 2 + 2
2243 223 V3T -12

224437 42(2x3) n 2243 -2(2x3) N V3 +12-2(V3x1)

4-3 4-3 3-1
_ 4+43+4y3 | 44+3-443 n 3+1-2v3
! 1 2
=7+41h/§+7—‘11'\/§+2(2;\/§)=7+4\/§+7_4\/§+2—\/§= 16 —/3

iv) 26 n 6V2 83
v V243 T VetV3 Yotz

__2V6 xx/i—«/i_l_ 62 V6-V3 _ 83 | V6-V2
TVZH3 T V2B VeHV3 T Ve-V3  Ve+V2 T V62

:zJE—zJE n 6V12—-6V6 _ 8V18-8V6
\/_2_\/52 \/62—\/’52 \/32_\/52

_ 2412-2418 n 6V12-6V6  8/18-8V6

T 2-3 6-3 6-2

_ 2y/12-2¢18 N 6V12-6V6  8V18-8V6
-1 3 4

_-2V1242V18 3(2%%—2%) _ 4(2\/f—2\/5) = 2V18 — 2V12 + 2V12 — 2V6 — 2V18 + 26 = 0

1

Answer.8.
. 1 1 1 1
D st tEetEa !
LHS,

_ 1 x3_ﬁ+ 1 (V7V5 1 V5B 1, V31
T3+V7 T 3—V7 V745 T V7-VE VBB V5B | VB+1 T V3-1

_3V7 | V75 | 53 | V3-1
2T VT VE NE-VE VE -

_3=V7 V7V V53 i1

T 9-7 7-5 5-3 3-1

_ 37 n V745 n V5—v3 | V3-1 _ 3—V7+V7-V5+/5-/3+V3-1

- 2 2 2 2 2

_ iz

2 2
As LHS=RHS, hence Proved
. 1 1 1 1 1 1 1 1
D SRt Gt Gea A T e T Ve T e T vers 2
LHS
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_ 1 1-v2 1 V2-v3 1 V3-v4 1 Va-v5 1 V5-v6 1
ST e T s s T e X e T VaevE X Vs T Eeve S Ve—ve T Vervi <
Vo7 1 NTVE, 1 VBB

Va7 T eve S Vive T Vors  Vo—ve

12 | V2oV3 | VBVA | VASVS | VEVE | VYT | V7B | WBS

-1 -1 -1 -1 -1 -1 -1 -1

= 1oV2ZHV2 VBB VAVA-VE VB VEHVEVTHVTVBHYVEB-V _ 1-8 _ —2
-1

-1 -1
As LHS=RHS, hence Proved

Answer.9.

7+3Vv5 7-—3vV5
\/_— \/_=a+b\/§
3+4v5 3-—+5

Solve LHS

7+3\/§X3—\/§_7—3\/§X3+\/§
3+4v5 3—-v5 3—-+5 3445
_ 7x3+7x(—V5) +3V5 x 3 +3V5 x (—V5)
32 -5
_7x3+7xV5+(=3V5) x3+(=3V5) x5
32 -5

21-7W5+9W5-3xV5 21+7V5E—9V5 -3 x5

9-5 a 9-5
_214+2V5-3x5 21-2V5-3x5 21+2V5-15-21+2V5+15
- 4 4 B 4
45
4
Equate LHS to RHS
45

T=a+b\/§ ~a=0; bV5=vV5b=1

Answer.10.
V13 - \/_ VI3+V11 V13 -V11 \/1_3—\/H+\/1_3+\/ﬁxx/ﬁ+x/ﬁ
\/_+\/_ VI3 -1 \/1_3+\/ﬁ V13 —-v11 V13-+11 V13 ++/11
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_ (1D (VI3 +VIT)°
VI3 —VIT©  V13° —-VIT°
VTB HVIT —2(VIB X VIT) VI3 +VIT + 2(Vi3 x VII)
N 13-11 + 13-11

_13+11-2v143 13+ 11+ 2v143 24 —2v143+24+2v143 48

24
2 + 2 2 2
Answer.11. Given x = 3 + 2v2
Put x value in x+%
1 1 3-2V2 3-2V3
x+==3+2V2+ =3+2V2+ X =3+2V2+——
x 3+2V2 3+2V2 3-2V2 32 _ 22
3—-2V3 3-2V2 3-2V2
3+2ﬁ+m=3+2ﬁ+ 55 =3+2\/§+T=3+2\/§+3—2\/§=3+3

=6

It is Rational number.

Answer.12.Givenx = 2 — /3
. 1\3
Put x value in (x - ;)

(a—b)3 =a®—b%—3ab(a—b)

_ 11 1 24v3 _ 2+v3 243 243\
Herea/x—Z—\/gandb/;—z_\/gor(2_\/§x2+\/§_22_\/§2_4_3_ - )_2+\/§

(x-2) = @=vB-2-VB)" = (-2v8)" =8 x V2T = -8 x 3
= —8x3x+3=-24/3

Answer.13.Givenx = 9 — 4+/5
inx?+L=(x+1) = Do e+ ) — 2o
Put x value in x* + i (x + x) 2 (x X x) = (x + x) 2.....(A)

1 9+4V5  9+4V5 9+4V5  9+4V5 9445

= X = = = = =9+4V5
9-4V5 9+4V5 92_(4/5)" 81-16xy5 81-80 1

1
x

Put in equation (i)

2
(9-4V5+9+4V5) —2=182—-2=324—2=322
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Answer.14.Givenx = S_Zﬁ

1 2 2 5+V2T_2(54421)  2(5+V21) _ 2(5+v721)
x 521 521 5-+21 5+v21 sz_ya12  25-21 4
2
_(5+v20)
B 2
1 5-+21 5++21 5-+21++21+5 10

Answer.15.Givena = 3 — 2v/2

a?=(3-2v2)" =32+ (2v2) —2(3x 2V2) =9 + 4 x 2 — 12v2 = 17 — 12V2

1 1 1 1 1

az:(3—2\/5)2:32+(2ﬁ)2_2(3xzﬁ):9+4x2—12\/Z:9+8—12\/§
1

T 17-12V2
Rationalise
1 17 + 12v2 17 + 12v2 17+12V2  17+4+12V2 17+ 122
17— 12vZ 17+ 12VZ 172 (12v2) T 289—144x2 289-288 1
=174+ 122

1
a? ——=17-12V2 = (17 +122) = 17 - 12v2 = 17 - 12V2 = —24V2

Answer.16.Givenx = V13 + 2+/3

1 1 V13-2v3  V13-2V3  13-2V3 13-2V3

= X = = = =13-2V3
x V13+2V3 VI3-2V3 (13" —(2v3)° 13-4x3 13-12

X~ = VI3 +2V3 — (VI3 - 2v3) = VI3 + 2V3 ~ VI3 + 23 = 443

Answer.17.Givenx = 2 + /3

1 1 2-+3 2-43 2-43
- = X = 2: :2—\/§
X 2443 2-43 22 _ /3 4 —
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3

1 1\° 1 1 1 1
x3+—3=(x+—) —3(xx—)<x+—)=(x+—) —3(1)<x+—)
X X X X X X
= (2+V3+2-3)' —3(2+V3+2-3)
=(4)°®-34)=64—12=52
. 5-vV3 543
Answer.18. Given x =i and y = 5:’ i

_5-V8 5-V3_(5-V8) 5243 —2(5xv3)_25+3-10v3 _28-10V3

T54v3 5-v3

52 _ /3 25-3 - 22 22

_2(14-5V3) 14-5V3

22 11

5+v3 5+v3_(5+V3)" 52 +V3 +2(5xV3) _25+3+10V3 _28+10V3

yS\/_5+x/_

52 — /3 25-3 B 22 22

_2(14+5V3) 14+5V3

22 11

14-5V3 14+5J3 14-5/3-14-5V3 —10V3

XTYET 1 11 T 11
. _V5H2 _ V52
Answer.19. Given a = e and b = NI

Equation 3a? + 4ab — 3b?

(JEWE)Z (v§+ﬁ ﬁ—ﬁ) (ﬁ—ﬁ)z
3 + 4 3

NI

vz B+va) \JB+vz

3<<£+ﬁ>2_<ﬁ—ﬁ>2>+4 ((7+2\/_) - (7- z«‘))

N

V5 ++2 (2v10)*
49 + 40 + 28v10 — (49 + 40 — 28V10)
< 49 — 40 >
49 + 40 + 28v10 — 49 — 40 + 2810 56110
( . )+4:3( ! )+4
56110
= ——+4
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Answer.20.

_ V32 VB2

V32T V32
Rationalise

_VENE VT (VD) VB VT 2(ExVD) 34226 (o
TV BT T T i -
_VB+V2 342 (V3+v2) \/§2+\/72+2(\/§X\/§)_3+2+2\/€—5+2\/€
VB2 VB2 T T 32 o

a? +b? —5ab = (5 — 2v6)" + (5 + 2v6) — 5[(5 — 2V6)(5 + 2v6)]
=52+ (26)" —2(5 x 26) + 52 + (2V6) " +2(5 x 2v6) — 5 (52 — (2V6))
=25+4%X6—20V6+25+4X6+20V6 —5(25—4 X 6)

=25+ 24 — 20V6 + 25 + 24 — 206 — 5(25 — 24)
=504+48—-5=98—-5=093

_3=V5 _ 3+V/5
Answer.21 P=3593"%
Rationalise
3-V5 3-V5_(3-+5)" _32+V5 -2(3x\5) _9+5-6V5 _14-6V5
P35 35 32 _ /5 9-5 4 4
_7-3V5
-2
3+\/_ 3+V5 _ (3+V5)° 32+\/§2+2(3X\/§)_9+5+6\/§_14+6\/§
1732 345 35 9-5 4 1
_7+3V5
-2
_7-3V8 7+3V5_72-(3V5)' 49-45 4 __
Pa4=" 2 4 4 &

pP+q*=@+q9*-2.p.q

2 2
7—-3V5 7435 7—-3V5+7+345 1442
:< 2\/—+ 2\/—> _2X1=< \/—2 \/") _2=(_> —2=72_2=49_27

2
=47
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Answer.22.

0 1 _ 1 % (V7+V6)+V13 _ (\/—+ﬂ+\/_ (V7+V6)+V13
VIRen s (THVEIIS T THO S (76 VT (7 s 2(4708) |13

(V7+V6)+V13 _ (V7+V6)+VI3 _(V7+V6)+V13 _ (V7 +V6)+V13 \/ﬁ

T (7+6+2V82)—13 13 +2/42—13 242 2z Va2
V7 X V&2 + 6 X V42 + VI3 x V42 294 + V252 + V546
2 x A2 2 X 42
V49 x V6 + 36 x V7 + V546 _ 7V6 + 67 + V546
- 84 Bl 84
3 _ 3 (F+E)+Z _ 3((B+VE)+2)  3((VB+VE)+v2)

D B T e (BN - (BT (V8" +8 23 +5) )2

3((3+V5)+V2) 3 (VB+E)+v2 3 (V3+v5)+V2 3-V15

==X
6 + 2V3V5 2 3 ++/3V5 2" 3 ++/15 3 V15

.3 (\/_+\/—+\/_)(3 \/_) (\/5+‘/§+ﬁ)(3_m) =1 B B -
== 2 -6 - 4 (3\/§ + 3\/3 + 3\/2 3\/5 5\/5_) \/%)

9-15
23 —3vV2 ++/30
4

N

= 2 (-2V3 43V - V30) =

4 _ 4 (24+v3)—V7 _ ((2+\/_) «/‘) 4((2+\/§)—\/7) 3 4((24_\/5)_\/7)
24V3+V7 (23T T (24V3)VT  (2443)°—v7 (22+\/§2+2(2x\/§)>—7 T (443+443)-7

iii)

3(er®-0) s(erD-v) (eD)-)

7+4/3-7 43 B V3 V3
=2x\/§+\/_2—\/7x\/§=2\/§+3—\/2_1
V3° 3

Answer.23. Given V2 = 1.414 and V6 = 2.449,
1 1 \/_+(\/_—1) V3+(vV2-1)
VBNZ-1 VB-(VZ-1) VB+(VZ-1) y3— (vV2' +12-2.v2.1)
B3+ (V2-1)  V3+(V2-1)
T3-(2+1-2V2) 3-3+2V2
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V§+(\/§—1)X2\/§_2(\/3+\/72—\/7)_\/€+2—x/§_\/€+2—x/§
22 22 4x 2 T o2x2 4

2449+ 2-1.414 3.035
= 2 = = 0.758

. 1
Answer.24. Givenx = o

@

Rationalise

1 2++3 2++v3 2++3
X = X = 7 = =243
2-V3 243 22_J3¢ 4-3

> x3—2x2—7x+5=(2+v3) —2(2+v3) =72+ V3) +5
:23+\/§3+3[(ZX\/§)(2+\/§)]—2(22+\/§2+2(2X\/§))—14—7\/§+5

=8+3V3+6V3(2+V3)—2(4+3+4V3)-9-7V3
=8+3V3+12V3+6.V3 —2(7+4V3)—9-7V3

=8+15V3+18-14—-8/3-9-7/3=26—14—-9+15V3—-15V3=26—-23 =3

Answer.25.Given/5 = 2.236 and V10 = 3.162
15 B 15
V10 4+ V20 + V40 — V5 —/80 V10 + V4 x5 + V4 + V10 — V5 — V16 x V5
15

V10 4 2v5 + 2v10 — V5 — 445
15 15 5 5 5 _ 5 300( )
— — = = = = D. a TO0X.
3V10 - 3v5  3(v10 —v3) I0-v5 3.162-2236 0.926 pp
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