ef-:{,JJ

Me:

1.

(B4

Indices and Surds

aing of index:
Wi s

g xaxa...tomtermsis written as a™. It is read as # raise to powerm.

g:‘i
Clearly (gxgxax_..tomtem\)x{nxnxa...tonterm)

=axaxax..to(m+n)terms

a“‘xa“-am"“
“gx.;x...tomterms_ "
axgxax.-.tontemu; =axaxagx..tom-nterms

- —
a m-n| etc.

Gimilarly more formulae can be established on index which are given
below.

Important formulae about indices :

If >0, a=1, m and n are integers then

axa = " it

Fxgtx@=a""""F

@) =a™

m
g’gza

=1

g =

12

Doy
b

L

m-n

12
-

)
n

1
am

)
a

e 40 ()

n n
27.G) a™ =a™) (i) a™ =a

2.8. (ab)" = a"b", (abc)" = a"b"c"
Surd : If square root, cube root etc. of a number cannot be expressed in

the rational form (%,qveﬂ)then it is called a surd.
e.g. 42,3/Z,4/18, etc are surds as they cannot be expressed asa rational

number. Contrary to this 327,525, ¢ %6% etc. are not surds as their
values are respectively 3, 5, % and they are rational numbers. Clearly
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pressed in a sur ) 1/3 4 _f’g’ is written (18)1/4 15 alsﬁ

every number ex ete

written as 91/2 3@ is written as

4. Typeof surds : e pure surds.

3r4 75 etc. @
f?%"ﬁ’““

ore surd i
esame e.g. 127 and ,‘{\

4 1. Pure Surd J2 etc. are mixed surds,

4.2. Mixed Surd :

Surds: Two Of o

d
r surds as ,f2"7=3(5 an

g are said to be similar Suy

4.3. Similar

their surds part are respechvely

5 tc. are respectively surds of
, 7, 318,409, 15 e Ord,
Order of the surd :

two three, four; five:

2/3 3 f order 3.
surd of order 2 while 3 is a surd 0

332 isa
<. If aand b are rational numbers where b is -
perfect square then conjugate ofa+ b is a— ib .

/5 is3— 45 ; conjugate of 6 —4is — 6 -4

Conjugate of surd

e.g. conjugate of 3+
Be careful that sign of surd part should be changed while writi

conjugate.

Condition for two surds to beequal: Ifa,b, ¢, d are all rational numbe:

andbanddarenotperfectsquarethen a+ Ab=c+4d < a=cand b=

Thus two surds are said to be equal if their rational parts are equala
their irrational part are also equal.

8. Rationalization of Denominator of a surd :

To rationalize a surd, whose denominator is the of the form 7 4

=
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bricscms st “wird 57
4&1-42;-1&"_‘%‘:54-1“;‘;1-&
ot TR el
Gome LT ponent Forrmig s for Formula of ' .
indices. If p, q, 7, 5 are rationa| rsmbeers ther, e 20 S
1. #xd=a""
o B4
S 44 a,P
. A
3 o) =
- 1
‘  A—_
= 4 —ap
105 lf«r'—yd'lena=y”"

112 If nis an odd

Positive i —
(here m, n - mgﬂranda,oﬂ-,en b

2, and 4, b > () then) T e

. 1
3 uﬁ-ai
Ba () g
115. .q‘rE‘uqrE-"ng
n
116, 28 _nufa
I

4a N
AT 1A Mag mn o
N ak “q
. A":p(r'
’-.ial pr(,r)p .
Tty - If xis i a2
) X1sa POsitive inteoar ¢l 1
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B i ti.CS
f‘ SSC Highﬁ Mﬂﬂ'\tm
Lll('l'.‘.ﬂ - T l‘& : '
IE 15 to sl.'.L’ tlic appllc n of al
5 PXe mp
" l % SL(.‘ hol\r'ed exa 110

12.2. If xisaneg

e

. z greater than one for which
ind the least positive integer X+ ¥
1. Fin g -
.ry‘::"._( H - 3-1- x-Z_szZ
i I
S . W L
(xy™'"z

Solution : Given expressron = 1
__3
(x3yzz )a

_ /22 x a?27)

a
2. If a*=b" then prove that (%)h =a§-1

1
) a
Solution : g=}" =q= (b”F =a=bb

3. Provethat — 1 |
145 ¥ gzt 2 1 v
a 1+ay +ﬂy X 1+az_x+a2hy‘1

*Solution : First term -

= -x
+95 Y Xz X =_:__H________
" Y +q x= rw
Second term - y i
+ay"‘z y"xx — = a
: +0a Y a-—y+a_z+a -
Thlrd tet'm e - A
l+a2-x+az_y>( —Z= a

Scanned b-y_EémScanner

"y,

s -
=y3n="",1
Clearly it is an integer if least value of x, y, z (> 1) are respecﬁvel?
x=4,z=4,y=8 '
242 I )
For these values = (64) = 8 ;2 =8 which is an integer.
83

T (. from (i) bb=g)

1 X
Solﬂtiﬂn
or, |

5. If X

Solutim

or,
o1

S«

Soly



. -‘_? and xyz = 1 th
1f X =Y Y then prove th
& 1 1 Amenepag

golutio™ = Let X" =yn =z =k

Then x=k", y=k", 2 — 1
Now, from xyz = 1
K™ x K" x kP =1

or, KPP =1=k"
m+n+p=0

Ja+2b+J_2bth
= Ja+2b —da—2p CMProvethat bx? gy 4 _

5.
On rationalization,

Na+2b +4Ja-2b MMI‘
¥ = ar2b—Aa-3p " m"'“lb

_(@+2b)+(a-2b)+ 2Wb—

(a+ 2b) (a-2b

2a+24a% - “m
- 4b ”H—‘ﬂ;‘_

or, 2bx=a+m

or, 2bxwa=m
Squaring both sides

4x% + a*> - 2.2bx.a = a® - 4p?

or, 4b’x* - 4abx = - 4b?

or, 4(VPx*—abx +b*)=0

or, 4b(bx’—ax+b)=0

or, bx>’—ax+b=0

Golution :

i ot %zQ then prove that

6- a -b' d
HAa +Bb +/Cc +{Dd = {(a+b+c+d)(A+B+C+D)
Solution : Let *’;}n%-czd-k then

=ak, B=bk, C=ckand D =dk
VA +4Bb + {Cc + J/Dd = aka + {bkb + {ckc + dkd

=4k @a+b+c+d)
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ABaIn, Y@+b+c+d)(A+B+C+D) = 4(a+b+C+d)(ak+bk -
¥

= (a+b+c+d)k(a+b+ck}‘ﬁ:j
*d’)

='”?(G+b+c+d)

From (i) and (ii) YAz + YBb + JCc + VDd = 'Jm
et

5
[ 2 )
7. If_tr_l-(g__ h)th e that 22A1+x"

2 J}: J; enprov - r"—'-—1+x2 ﬂ-i-b

Solution - 2a31+x* 2“'1'”(2 )(x_ l+x2

x+d14x? xedlex? x—41+x2

_ 2a41+x? (1—41+x2)

x2=(1+x3)

=—2ax{14+x2 +2a(1+x?)

But squaring x = %(E—@)

2 a
Now from (j)
Gl\,en expmSSlon = I( a b 1
STaasidT AL @, [b
BB ) (5.1
=-2g l(_tl__h) 1
4\b~a +2a4 %+%+2)=23 _12_+%% -

8. Simplify @%4%%?%@

Solution Given eXpression — (E“JE)(JE*'E)
B
Geisapy +43 + /5

. 2
Yopwe g LRZE)

“(“Tsz‘*%t:rg)wg ol

=41~ 14-—2-
(5
{ WX(EM}(4§+E)

+2) 3
Scanne! !y !amgcanner



Indices and Surd

72 X((05 +42) - 43)
15 02) - (1)’

(3 (45 +42) - {3)|
11" 5+242410-3 (/5 +42)

I(J."? +42)

V2 (V5 +42)-43)
(1= Tavziio W5 e2)

10 - 42 (045 +42)- 4
qu?-«f e st +2)

442410 =410 -2+ /6
- { “202 (42 +4B) ’(JS +42)

0+46  {2(W2 +4/5 4+ 43 '
(206 BWRABB) 1 imapes

9 Find the square root of 6 — 435

Golution - First method, 6 - ¥35 =6 - 45 N7 = %(]2_2,‘[5 J7)
= 3547245 47) -} (47 - I5)?

Required square root = + ’}zw (7 - 45)

second Method :

R (e =gy
2

6+ 43635 4@;_«{3@“5’)
2 N 2

- (4-4]
Square root 6 435 =+ (,Fz’___[%_)

10. Find the value of Y6 — /35

Coloiat~.. ~- rr P “as . '
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4J§+3"r§’4ﬁ§ 5
ﬂgﬂ(ﬁ“-@‘-ﬁ)

21 -
12. Find the square root of

843 4
Solution : Let 21'4"[5'4-[_5' x+y+z+2:ﬁ§—2«r§—2'{ﬁ
15 =

21-445+8/3 -4
x+y+z=21
2,7y =843

2,7z =445

24z% =4415
ree terms

. 1.0 these th
e g x4x 443 /54T

Ix2x2xyz=8%
xyz=4x4x15=240

=~ iy =200 =415
15 -
F-42 20 S

These values also satisfy x +y +2z =21

Hence required square root + (243 +2~ /5)
. Find the cube root of 72 - 3245
" Solution : Let (72-32/5)P=x— [y

(72 +32»/§)”3=x+,/§
On multiplication (722- (32,5 ))1/3 _ 42
or, (5184-1024 x 5)1/3_ 52 _
or, (64)”3=x2-—y

(conjugate pro,

4

or, 12=y=4

Again from (j), 77 _ 3245 = (x - 7)?

on 72_324§=13_3x2«@7+3xy—y4_17
or, 72"32'!5-:
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Indices and Surd o

@+ 415)°2+@-415)°"
o, P 6+ 7357~ (61T

4+ 15=3(6+5+2/15)=3 3+5+2/15)-1 (/5 +.5) -

in rational form.

Salt’ﬁo“: .
6+ 435 = 2(12+2J_)- (7+5+2FJ_)=2(4—+J—)2 -
3 3
V3 3
. {%‘(J_+J—}2} {l(,r ,_r)zr
Hence, Given expression =

{ *’_*"fﬂ { 745 \

| _ W5 +43)°+(/5 -43)°

| (W7 +45)> - ({7 - 45)>

2((4_)3+34_(J_)2)

| 2(3(4‘) 5 +(45))

- (a+bP+ (a—b) =2 (a + 3ab?) etc)
M 5+9 _14_7
= 2145 +545 21+5726" 13
solve the equation Bt a2 =2+ 2 2 forreal value of x.
15. :
_ ) 1
()  Solution . -+ Given equation is (3-xt+2x =x ¥ i
1
T 4—(x4~22+1)=I2+F

rty) or,
. 2
or, s-(x2-1) =x2+;15

Since value of (x?—1)?is zero or greater than zero

(@) | therefore 44-—(9:2—1)2 </4-0

ie.LHS < /4 <2
1
Also, RHS =x* + ;15 =(x-—x") +2

iif)
2

(x—?lg) =20

% .« 9 which occurs

Hence both LHS and RHS are equal i
atx = + 1, which is required solution
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-
L

A

o lz'\pl'('iﬂf_"—‘ -2 A

i . i WL-B
Simplest form of J"sz i P U
i N o :
(a) YWF (b) "z (c) Iz (1) ;Jt‘
X Tjerss : |
Which among the following, is simplent form of Ix?, (_“41 ) ’

(@) x3 ) "W () 4'!"_"?__. S e "
For what value of a, b, ¢ exprcnsinn Jﬁah"u‘t‘ dLF :‘J::‘h Vi
I
integer 7 ' | "
(@) a=16,b=2,c=4 (b) a=32,b=3,¢c~ 3
(¢) a=729, b= ; , €= 1!; (d) a=64,b,=4,c~3
If & =b" and a = 2b then value of b is
(a) 1 (b) ~1 (c) 2 (d) -
14 q qer rep
. R a’ al a’ :
On simplification { G| x| 7] X\ p yeilds
(@) a"* 9" (b) a??* 4t (¢c) 0 (d) 1
x2+xy+y2 yztyz+22 zUAZx 4 X
. * a¥ 1* A
Expression (g"f) x(}}‘z’) X(i}") N its simplog fon
is :
(a) a (b) z]f (c) 0 (d) 1
} 1
X
(o+3) (a-3)
Expression i i is an integer if
x ¥
oot -1
(a) ﬂ=4,bm2,-x:4 (b) ﬂ=16'b:2’x,_;4
() a=64,b=2,x=8 (d) a=16,b=4, x =4
The value of
’ bxd + i x4 -
(:.) '::: + -ﬂ'+xd+£""ﬂ' xd+xd+a_b+xd+:5 +x‘i+xd*“_‘7+leTF’_": 15
b+
, (b) X e (C) x»d (d) 1
If xudlz -
x="/a 3/ then value of x3 4+ 3y g
(a) a+q! -
(b) a g (c) a2+ g2 (d) 0

Scanned by CamScanner



Indices and Sord 65

~2.2% thenvalueoff —62 < 6gis

- “') - ®) 2 {c) 4 (d) —«
%fﬁﬁ':fﬁ‘dé‘=lm‘mdw+ﬁ*ni§ -
}; 2 i ©0 (d) -1
& — — .——1—
> fa= ,:gi = g%z .
b \Wd‘:‘i—%—x ‘g%x ‘g% =
e ®) = () 1 d
. ise;; 2 & & @) »
| qu‘,,(;ﬂ} then which of the following relation is true ?
: @ zxﬂn'c'}f (b) pemET () ment (d) n=m™"1
342 43 6 .
., smplfied valueof 3 B - 5 3.3 "
1 (a) 5 5008 (b) 443-642
@1 (d) None of these
- Woff—i-&flg is
- = 5-43
!;-_ b3 -l k.
‘15*4.,{5 (d) M
st form 97 2
g
6 En=7+443 then value of (ﬁ‘rﬁ) ="
@ 2 m23 @4 ey 45
17. Square root of %(1-1)“‘m =
1 )
2 (Jf2x+1 +4x
@ L(ZAT +ix-%) ®) 75 (/2 ))
1 (x-1+dx+4
(c) -}2=(.12r—1 +J:r+4) (d) 2(
18, Squarerootofza—m- (a>b>0)is )
1 (/3a-b+da+b
(@) 7%(430-&‘!1 +Ja-b) (b) .j'i( r_)
" 1 (,3a-b-Aa+b
(c) %(JSaw—Ja-b) (d) [2'(
19, Value of {28-643 + 23"'65 is 63 (d) -2
(@) 643 (b) 2 () -
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* Lucent's SO Higher Mathemants

y 4)“-‘ ;
o), Value oi “ ' ,,‘_f‘ ' (l PR T s

3 ! R
2 Liiex+ 1 -
\rTli"_("'rlr_\ -i.\-jn\flm\t.\ ) (b) \Q( \1-\+ ,]
R | oy o Y Ay \3 (1) None of these
() \Fj(\“lu\ yl+\ )
CONquare ot ob by s '-n,f‘- '+ U‘ is
(@) Yy fyes () JYHy+z
(©) Ny (d) None of these
\l . -
" 1.
7 +3r+7 =4+ 42 then value ol x + ¥ 18
82 10 o S 4
@ 3 ®) J (€) 5 (@ 3
+ Square root of 0 + V12 =24 =48 is
(@) Y3 +42-1 ®) B+1-2
(€) 14 42-43 (d) None of these
4o la- ::1 ::I; and b= _J’l+:f,; then value of 3{12—5ab+3b2 i
(a) 289 ®) 17 () V17 @) 17475
+ Simplest form of ‘!26*“: _l'ji’-‘,_ﬁ: is
542 - {384+ 543
(@) 3 1
= (c) @ 1
. EXprLs-:mn

,4‘5 202 is equal to
(@) _4’5‘“(2 +410
(© 1+5-2-/70

27, Numbe

(b) 1+ J§+ﬁ__m
@ 1-5-2+/10

rof real root of the equation 12 +

1 +Ax2-x41 =2
I

(@) o
3 - €2 - (d) 4
28, If x= ¥3-42 3
and 'I"-J—
o “'ﬁﬂl and y = mﬁ\en P+W+H"lsamulhp]eof
a

E (d) Al (a), (b) and (c)
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| 7z
| (ﬁemf"’“’m

v 1 (12+56m)
(12-5641)

3 -
and pq= (pq) , then the value of 3p* +4pq—3q~ 1S

(b) 5 (12-56410)

() 3(12456410)

- 57 + 420 + 160 = Jp +4q + T then value of p + g +1is
! ol 30% @ 1 (d) 410

(b) 10
‘ (o) ﬁﬁ art of cube root 72 — 32/5 is
The irl’é’l'-'i':’“”llp = -
S - (b) -5 (c) 245
(&) - 3 4.
1 e - =15
| yalue of ﬁﬁ 7-2410  4{8-443
| (b) 1 () 2 (d) 4
@0
| _______:ﬁia—ff- is
._ value of 545,2@-4354- 50
1 (b) 43 (©) 13; (@ 3
| @F
: _J_S-__"‘_l. then Na*-a-1 is equal to
et (© O d 1
. e "
| @) 5 (b)

-

3
( * bs}%"'(ﬂ" ﬂz+b3) thenwhatistlievalueofx‘"’+3bx—2a?
a+ia”+ A

¥ d o
@2 (b) —24° © 1
36, Value of 4139—80[3_ is (8‘543-) i (16_5ﬁ)
(a) 543 -8 b)8-543 (%
37 If(a+3)ﬁ+3=bJ§+a—1thenva1ueof a+bis ;
. 13 @ %
© 7 2
i (a) 3 (b) 6
'is ?
.(‘".‘r"_ | “odx-1 7
38 lfx>2tl‘lenwhatisthevalueof x +24x-1 +4X -
| Jx-1 (c) -2 (d) —24x-1
(@) 2 (b) 24x-1 ) -
- 3:--2»»[36’:T ?
- If1<x<2fhenwhatisthevalue of 4x+24x 1 A
(d) 2 -24x-1

| (@) 2
i
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B

V3
40, If x = -5~ then what is the value of X - 4
2 1 -
+X ‘71“3;?

3

(.‘I} 1 (b)2 (C) 4 (d) 4
3

x" +y pz™ +w

vV -
4 - = is e
Lo Uil tth Ty Tz g quals to—

(@) 0 (b) 1 (c) (xyzw)™ (d)
(xyzw
}"'Iz

42. Which of the following quantity is an integer ?
@ [(VZ+43)/(B-42N+46 ) [(W2Z+43)/(y3_ 2y,
© [(VZ+Y3)/(4Z~{3)] + 246 M)ufufnuf‘fm "2

43. What is the real value of (256)%1° x (}‘.6})':'18 ?

i

(@) 2 (b) 4 (c) ;4- (d) %_
M2+ 42 + 2:@*2_1_@ is equals to—
(@) 2 (b) 2-42 (© 4+ 42 (d) 242
45, If .r-b'_;)ibl then value of J:::;r f__a:x is
@) a+b (b) a-b (c) a @) p
?szﬁ)&©-4@ Qgﬁe TreiR
! . «(d). v 7 i
[ 9(3) 10. @) 11. (¢) 12 () 13. (a) 14 (@) gk Ed) 84
(2D 12O 9.6 26 210 24 a5
L = ::; %6.0) 27.b) 28.(d) 29 (d) 3, (b) 31"(1:; 2
o 34. () 35 (d) 36 (@) 37.(d) 38 ), 24
S0 00 u@ s@. D

-3 3
A ( o
(d) GIVEHEXPIPSSIOnz_L_x4 _%+% % 1
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y Laven Expression
ls

_ 1/6
a 6 C 12 o= aec_l :Q_f__
o

putting values given in each option one by one, we find that (c) is
the correct option

. b i
() Given, a = b

-

- (Zb)b L bzb (.- a 2h)
or, (2b) = (¥*Y
2b - b?
or, b=2
+q qger rep
« (& Given Expression = (a"“f)u x(aq-r) x(ar——p)

2 2 2 3
=aPl "1 xag9 "7 xq" P

= =) A)s(2-2)
=a’=1
(d) Solved as in above question -y (P +xy+yP)=x>-y

1
ab+1 ( -)'
b
1
ab 1)Ar
a
1
P
“\b) \b b
Clearly it is integer at a= 16, b =4, x =4

2

¢ 1
Required value = (l}’) =42 =2

~3

(d) Given Expression =
ab+1

‘-..—-gh_.
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o= b g - R

le (3)- Multiply numerator o, D,

Lucent

70
i ed examP
(d) Dfoﬁass:r;.::r:l by X that of second term by o i th %{
be
l:
py x° etc- q.
y 16 )

(a) Cube both sides o
a— 2= 293 %923

or,
. (a) Given a-—23+23+2
2+4+ 3
Cubingbothsides, P—6at+12a~ g — g 2323(231&2‘)
or, P-6a®+12a— 8=6+32(a—2)
or AP-6a2+12a—-8=6+6a-12
or, 3_6 +6a=-6+8=2 P
. (© Do as in solved example (4) .
Here, %+%+%— =0
yzrax+ay o
= xyz -
= xy+yz+zx=0
A
. (a) gm”n(am) e amn=amn )
= m'=mn
n
- B
= m"loy
i 8
= MmM=Hnn-1
(d) Reqmred 1 3"{2_ J‘g“
value ,gngﬁ_g_ A3 [6-12
'/g-l-ﬁ 'JE—JE
+ 16 xﬁ—
B+A2 B
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ft’“)r and De Moy
Mnd that of th;

[ NI
&)

I

%)

)
X
o)
|
)

=

L

Inclices andd Sand

1:% woddT =4+ 342243 ._( i ‘;3)'
t; tl' M=
X & f 24 4D
.
L l \.7_..;-“1“‘_“7._4"1"
™ Faddd 7-443 -4
23
L 7-443 = (2-43)
L.2-43

; v 4 o S S
Hences v"?i*;ﬁlﬂ “2+ A3 +2= 3 =4

() Given expression «

é{ 1\-—'¥)+"J( \+l)(\-4)1
4
1

2ee1)+(x-4)+2 J(?.r+1)(x-4)}
(J?.x +14+x= 4)
Required square root =+ (JZ\H +Vx-4 )
/8. () Given expression = 20— mm
=2a- 4(3a+b)(a-b)

{ -2 4(3(1 +b)(a- b)}

>(3a+b)+(a=b)-2{(3a+b)(a-b)

I
Nj= N P

(f5sb-4aF)

Required square root =+ -}f (43a+b _4“_5)

19, (a) 28-643
=1+34/3-21343

2
=(3~/§-1) etc.
V28-643 +428+ 643

= (343-1)+3/3 +1=643

s <P

0. @ 1+2+ (1+x2+.\t‘l

2

1
2
=1+x*+ ((1+12) —xz)
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emalice

ws uec 1 lgher Math
1
2

((l+~1’ H)(IJ-.\'EHJ‘)) .

141‘«“*\ *‘)

).,Lle b2 4 x XA1 u?,‘.‘

Lucet

e

(2+212+2,/l+1

-3
%_[(sz_n) (I+f'- i
1

i Jh-.r '-")

( TEIE

._”_--_-_‘_-_'_'__ e S - - ; 5- (
1422 (1+x2+r‘)% 571-2-(:/1+x+x2+'/l-|~x2-x) 2
f14x%+ 3 o
n=x+y+tst 2,[(.“- y)z
Sty bz 2{X+Y Nz
2
= (ﬁTy’N »/E‘) ete.

22. (b) 3x-7 3k 47 =442
squaring both sides,
A =7 +3%+7 +243x =7 A3x+7 =16+ 2+ 83

or, 6x+ 2/9x%-49 =18 + 842

equation rational parts, 6x = 18

21. (¢) Given expressic

= x=3
at, x =3, irrational part
=249x9-49 4
= 2432 =842 which is correct
x+%=3+%=*13g
23. (b) 6+412-/24 -8 =6+2/3 -2/6 - 2./3
=6+2{3-2/3,3 2,5
=3+2+1+2J——-2-f§ﬁ_2ﬁ
=(B+1-42 ‘F) etc.

24, (b) R“TTX‘*T-

-
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F
_f Nm\«'r:’aiv —3(a—b)“ +ab
: 2
_ 3(5-2/6-5-246) +1
T e3P = 289 =17

i
(d)mf" F”T

b
i

= 2 = Ji
1 B—S
5 H(aﬁ—5)2
| Hencegiven i 4'_5‘% +1| ~\9-543
i 2
| 3/3-5 \_1
A(33-5)) °

: = X
26. (b) Given expression = 327550 " (3,2/7)-45
12 2x(3+2ﬁ)—5)

¥ (3+2~/—_) "( )

12+12Ji (s+202-)
2-1

“»F+ -(3+242-45 ) L
_ 33 -3+4-242 {10 +45
=ﬁ+1-’m+‘\[§

27. (b) J'— st -x+l =2- %

X -x+1

: i iprocal
Here, LHS is sum of a positive quantity and its recipro

LHS>2
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GSC Higher svaaummmrms

74 Lucent’s
And RHS =2-x"<2 1 —
f oy Y =Pt .
i des are equal —_— T x4+ and 3.
Both sides are €9 m . o
clearly, 2 - ,x2—2==-;r.-={}
and at, x = 0,1,;—{552
- 0 is only solution of the equation.
25 f

Hence, x =
Thus equation has only on€ real root

28, (d) Do as in question no. Z1- Required value is 99, whichis .,
4_-.‘_1‘11“

ofall 11,3,9

29. (d) (pq) = (pq)’

== pg=1
fwf J5+42 742410

P=J5-42 5+d2 " 3
z_l_ﬁ-fx5-4__7—2ftﬁ
1P~ 5442 "5-42 3
Now 3p? + 4pg -3q* =3(p + ) (p —9) + 4pq
a3, 14 4»f—
3 +4x1
=§(12+564ﬁ)

30. (b) 10 + 423 + 430 + /50
=10+ 22/3+22/5+23.]5 -
=(JZ—)Z'*'(E)Z"'('/Ef"'ZEE+2ﬂ,{§+2,‘§§
=('/f+’/§+.,l§)2

TP —r—re
10+24 + 30+ g0 - 2+43+,5

p+q+r=2+3+5=10

31. (b) Do as j
0 as in solveq €xample 13 Requi
* "equired cube root
t —
32. (a) 11~2J§ﬁ=(4§-—4‘)2 o
~24/10

(5~ 145
= (/6 4.2 e
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- = ]
= ¥ - lb
- e - . .b -
. = R - .y
.y Lrpwess -g;\___l!é__-.g-s:},l T D — B s —Aas w Dl g W
= -

-
- # -
.,
e W
= g4 TE 9 =
=i - z J\|:"-- T
e
-
— - - -
i |
e - A ———
Bt
= —= =
- =
-~
i =
- —
= = "= =
< g =+
= =
Z e — A
N it
_- — X = =
- > 4 1 - -
e e L -
-
—
-1

5 3\1/3 T3 R)\1/3
35. (d) Given x={a+ Va2 +55) B r(@—va +F)
2.
cubing both sides, -
2 f2. p3) 42 'a2+b3)”3(a-—\']a‘-!-b“)lﬁ
P=(a+ a2 +b)+(a—va+b7) 3@+
{(a+ \"a2+b3')”3+(n—-&'a:+b3)”3]
- ¥=2a-3b(x)
- ©+3bx-2a=0

36. (a) 139—80J§=139-—2x8x543
=32+(5437)2-2x8x5.f§
2
_(543-8)
Note that : 545 > 8

{139 =543 -8

prs t‘ﬁt_—fl'--..,__, e
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Hishcr Maaties

Lucent’s

Jo +a-1
]paﬁ:

76

d) (@ +3)4Z +3=b2
d iﬂ-aﬁonﬂ

a+3=2b and p-telt

37.
equation rational an

a=2b-3 and w
4=2b-3 and a=4
a.ﬂ.d a"_“4

15
Hence, a+b="7

or, b=%

l"“l X - 1+1
38. (b) x+2 2

Jrr’fm T <L

Reqmredva]ue—(r—'*l)"'({—d 1) 24x-1

39, @) Er2dE=T = f(x-1)+1+24x-1 = (-1 +1) = Ax-1+1
ot = f(x-1)+1-24x-1 = f(1-4x 1)2=1—4§3

(- 1 <x <2 hence value of x—1is less then 1. Therefore 1 — 33
is a positive quantity)

Hence, Required sum = /x-1 +1+1-4/x-1 =2
3 _ 2443 )j2+43 2
40. 3) 1+x = 41+4== = i L3
’J ol ’j X5

’/W I(J—H) 7 (3 +1)
F?qﬁﬁq FTF HL—~I'1

x ]_ +1+2 x"’l

1+x
T+41+x " 1..,[‘_‘
{3
.y 1-43
(-f_+l) ._%_(43— 1)
- 2443 2
3+F*"“!g"
(3+8)(3-3)
=6=346-3 ¢
9-3 6 =1
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Indices and Surd

then. x=yk v=zkz=wk

2 = vk = (2K)k = (wkkk = wk®
y:;k:: (wk)k= H.-'kz

i m
_ o (wk) +(wi)
Hence Given expression = =

+(wkfl +w"™

(k) +(wk?)"

+ (wk)_m + W

= (k3"'+k2""+k"'+l)

w—m( -3m g 2m

k™ +1)

_ w? (i3 m K2k 4 1)

k3 (14 k™ 4 K27 4 1O

=W " = (w"kﬁ)E

= (wk:‘-wkz-wk-w)% = (

2
32. (0 (@) crE2 ] +46 = (,r,,,,r‘) +16

B-at

=2+3+2J§+JE
=5+346
Which is not an integer,

() 4C+F+ r_("'_*ﬂz 206

_2+3+246 + 246

—5+446
Which is not an integer,
© ?4.}'_ rs(fz‘+»!’) 206
=—(2+3+2J€)+2’J—6—
—_5-246 +246
=-5
Which is an integer.

Hence, option (c) is correct
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o

da
LY

. ib) {256):‘.4- - “6?'_: :a= {44)0_36- » (42)0_15

=4c~.é4-ﬂ:-':-
=4'=4
.. _ =  2-42-2-72
+=2. {a) 2—.‘2...2.3'*_2__- li =2+ 2 + 4_2
— (=242
-*.:2""&24"( 2.‘ )

— 2gh
0. ld) g-x=gag-—- ._;ﬂr
-+1

alp?+1)+2ab
eS|

_ \ 2
alb?+1+2b) alb+1)
= = = etc
b= +1 b +1

e Exercise—2B TS 0T

1‘-§
d 2 «'-3-
(b) 195 (c) 200 (d) 175
(55C Tier-1 2;:
. x+42 x+:i3
thenthe\alueof _~2 o .J_
(b) 43 (c) 46 (d) 2
[SSC Tier-1 202
B SN 1 g
3. Hx= .3 Y= 2_*3 then the value of x+1ty+1 S
1 -
(a) 5 (b) +3 1
y 4 (c) 1 (d) 3 |
[SSC Tier-l XE
4. Ifx= ') then the value of yT+x ++1—7% is
1
(@ 73 (b) 243 (c) 43 (d) 2
lsscTer’— :
5. Ifa=4+2 +1, b—q’Z-—] 7 S
then the value of a+1 b+l 1S
(a) 9 (b) 3 i
(©) 1 (d)/szscﬂt’f""ﬁ';'
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LIMAIOYS &nd S‘Am

N
. 3+ 2.2, then the value of 4 +a* “+a? +1
L Ié - is
- b)) 240
& 192 ( 4 ©) 204 @) 25
_ I: .. > ‘:. - ‘3’ ﬂ\en H‘e \’alue L‘\.f ‘l““&r‘-%-: . {250 e 0127
Y osD (b) L] _) — i ..6&—28) iS
& ) 3,8 ) 278
.4-"':;&‘ Tier-f X1
¢ 1x=2+13 ¥=2-.3 then the valye of ¥ *+¥* .
: 3 3 1S
- - il |
y b)) -
\1\ as ( 40 (¢) <
19 (d) 26‘
.,.-_vg*l-';_’f__\g-f.?: Fos el a0
. BHX=F_3 1§+\._3- th‘:“""“l"atiStl'ua'mal:.uec':t’.]:'-'
_ o [SSC Tier-1 2012)
S v S R , T
w ka="3.5" NS —42 er“"""h'e"'i15themall.nc_w:nt’ b"'b:?
[S5C Tier-1 201 2]
1. If x=2+ +3 then the value of /¥ + -L ; is
v X
(@) +6 (®) 246 (€) 6 d V3
[SSC Tier-1 2012]
12. What is the value of y-43 + {3+8q7+4..§ ?
(a) 3 (b) 4 () 1 (d) 2
[SSC Tier-12012)
13 If x g--ii%a +%, b = a then what is the value of x ?
ab a b
@ 237 () 1 © 33 @ 73
[SSC Tier-1 2012)
4 If +4x-9 +/4x+9 =5++7 then what is the value of x ?

(@ 5 (b) 7 ) 3 (d) 4
[SSC Tier-12012]
“Answers—2B
Lb) 2 (d) 30 4 5@ 6@ 7@ 8@
9. (¢ 10. 11 (a) 17 AV 12 (a) 14 (d)
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c Higher M#7
cfﬂf’.s e sy _r-.l..l--
e
g [-)2 4. {
Jg (2+ 3
2443 2442
1. tbla'—'ij';@’xzﬂ?; ﬁ)z
A 2~ﬁ,(2_.
b= §+J§x§:ﬁ ) )2)2 1
e ((2+‘/—3—) +(2—.J§ 3 s (h |
. az+b2+ab-’-(ﬂ+b)2"ﬂ |
| 2))2 142,.1_-:196~1=-195
2 ) =1
(2(2 +(/3 )
; ol
246 _zﬁf |
2. (d) x= -ﬁ [g+ﬁ'
243
*® '«%’ﬁ+ﬁ
By, Componendo-dividendo
33 +42
+42 2[3_+J§+J2_ﬂ ¥ 6
- BT

ooz 242
Again from (i), “Z="37 "

o 1+43 zﬁ.pﬁ-i-nff-\gﬁ'l'ﬁ i
o BT 213 i

Adding (ii) and (i),

x+ﬁ+x+ﬂ=(3ﬁ+ﬁ)"(?’ﬁ+”{§) 243 -242
-2 x-3 B3-42 T Boh =2

2 .Y
1
il

!
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el
& o o

. (13)

| 3 - WD
| gEEedicE =1+ T -7
- P+d3  P2-43
4—#24--3_! 4-—*3
1+3) J8-1)
=&'( ) | ~f=5)
'1-“.-"5 «rg*.t =
_ ] - 2 =4
i F .. =
< e Eﬁ*'b&} 'y +2 a2
1, 2-2. .32
T 2442 2-42 2
2-42 42
-2 2
2*454‘15_1
= 2 =
4
_ﬂf_tﬂ_i'i‘z-il‘53+ﬂ+%’+‘l_
6 © - F
3,3-&-25
y _
1 1 3-242 3_2“'=3-—2(2

Hence, 4+ %-34-2 {2+3-242=6

1 3
bing ﬂ3+?‘1—3-+3(ﬂ+"§)=6
or, @+ ;%+3X6"216

o i ;15.—-216—18‘—‘193

1 1
Foom ﬁ); Rﬂl'l.lirﬁi value = (Q'B-}-‘g_a')-l'(ﬂ*ﬂ)
— 198 + 6 =204

7. (@) x-1=A42+43
Squaring both sides, x*
or 2-2x—4=246
Squaring both sides r'+412+16'413—8f+161=24
14_4:3__4124-161-3:0

_h+1:2+3+2;'§
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=4
2-43)
8. (d) Given, x+y=(2+4§)+(

(2+I3_J(2-J37)=12 2
..21y_-_.—4 -
. x2+y2=(x+_y)2
x3+y3=(r+y)(rz-xy+y2)
=(x+y){(x+y)2-3xy]
_442-3x1}=52

and xy = >

Py 147

13+y3 5226

2
(5455 -(5-5]_455)
2= B)B+B) O3

4415
=332 =15

Y L
EE bz a3+b3
b+a.‘——a-E—-
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Indices and Surd

Yy

ply-
- " o .
~)

1
Let t= X+ 7y

1. Ry ;
s P =R

2
th

1
=24 A3 + 5 T+

1 2-43
=2+'\’r3_+ 2+J3“x2_@+2

=2+ 4—3-+2—4.:_i;§'+2

=2+ IJ§+2—IJ’§+2-6

g=A6

."’n r N (‘. JJ

a
I e ok b

or, y,_p _1x—4a

or,

o, —— —*=

Squaring both sides, (x-b) (x- a)= '

('.'(2+ @)2=22+3+4J§ =7+4f’§)

('.'(4+f§)2=16+3+8v@_)

:F--(a+b):r+ﬂb="f2

2)) .~ _ab_
IxY S X = asb
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thematics

ssC Highe* Ma
can be solved as foljg,
5

i pation- If
14. (d) By trial, x =4 satis eq

_4x-9-4x-9
(mu:m’)(mﬁemﬁ)ﬂu 9

s (5447 _g_4Ex+9)="18
s 5-47

_18
or (I3 4T =547 "5V
_18(5-47)

JB—9-Bx+9="25-7

or, (=9 AG7I=-(5-77) -
Given, /E=9 +{dx+9=5+47 iy
Adding, 2/Ax—9 =247

o, &x-9=7

or, 4x=16

Lucent’s

84
fies the

or,

o, x=4
& &



