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Algebraic Identities

Formulae for two index, two term.
1.7 (a + by ~.=a2+2ab+bz
=(a-by + 4ab
1.2.(@a=bY =a?-2ab + 12
= (a + b)? — 4ab
13.@+bY +(@a-bP =2+ 1)
1.4 (@ + by — (a - by = 4ab

Formulae for three index, two term.
21. @+ by =a®+ 38 + 3ab? + b
=a3+b3+3ab(a+b)
22 (a-bP =a>-3a% + 3ab? - b
=a—b>—3ab (a—b)
23. (@ + by + (a- by = 2 (& + 3ab?) = 2a (& + 3t?)
2.4. (a+b)3-—(a—b)3=3a2b+2b3=2b(3a2+b2)

3. Formulae for four and five index, two term.
3.1. (@ + b)* = a* + 4a°b + 6a%b? + 4ab® + b°
3.2. (a-b)* = a* — 42%b + 64%V? — 4ab® + b*
3.3. (a + b = @ + 5a%b + 10a°b? + 10> + 5ab* + b5
3.4. (a— by =a —5a*b + 102 - 1062b> + 5ab* — b5

4. Ordinary factors.

2.1, az-b2=(a—b)(a+b)

42. 82+ =(a+b)(@-ab+b)=(a +b)-3ab(a + b)

43. @ -b=(a—-b)(a®+ab+ ) =(a —b)® + 3abla—b)

44.8-=@-)@+) =@ -b)a+b) @+
=(a-b) (@ +a%h + ab* + b°)

15 ¥+ @+b)x+ab=(x+a)(x+b)

16. % -(@a+b)x+ab=(x—a)(x-b)

5. Factor for a" — b".

51.8"-V=@-b)@ '+a" 2b+ap+...... +ab""24+p" )
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gsC Higher Mathematics

IJ“"\;‘" t ’-"‘
' .. First factor of ha (ﬁ.H b,)' In the seconq factoy,
fow t Remembet {. In consecutive terms power of g js dec-ma’ Powor
}“\ i ¥ .5"!._ + e o 7 P I B 51 ¥
of a it first ! m.'- of bis increasing by 1. Last term does no¢ Contajp g by
‘ vhere as P‘mw m) 1S 7T L. qand
. er of & (I last ter bY@ +b)
N 0 Y —
y = 2 then 47~ prea , )
1t ) LHJ-bJ';(“"h)(a + ab + b*)
_ 3 thet
" b= (a—b) (@ + a’b + ab® + b°)

4
~ 4 then, 47—
n 5 then, & = po=(a—b) (a* + @’ +a*b? + ab® + b%) etc,
n = O thelb

i o n,
a=1b=xthe

s If

= 3 i 9 -
“-_‘.n):,u._x}(l-rx—%x o G P +x*=1

e 1_,1-2=(1-x)(l+x)

at = -

2
i ¥ R + X +x°)
at, n=3 1_,1;‘,(1 x) (1

- + 22+ x°
at, n=4 1-t=(1-x)A+x )

B, o
st Wl 1-=(1-0)Q+x+x + x*) etc.

o. 5[)&‘\‘i.l| tactors @
o1 at+ab?+ b= (@0 + b?)? - a’b
= (a*-ab +b?) (@ +ab + b?)
r’ 6.2, (a +b+c) (be + ca + ab) —abc = (b + ¢)(c+a)(a+h)

63 (a+b+cP-a®=-pP-=3{®+c)(c+a)(a+b)

2

= 7L+ +3=3abc=@+b+c) (@ +b*+c-ab-bc-ca)
"2 Ifa+b+c=0, then, a°+ b+ c®=3abc

o J
4

3 @+P+E-ab-be—ca=7 (@=bR + (b—-cP + (c-a))
@+ b+ =3abe = % @+b+c){a-b)*+W-cP+(c-a)

But, if (@b + (b—c)* + (c—a)?} =0
then, a-b=0,b-c=0,and c—a=0
of, a=b, b=c, c=a
o, a=b=¢
Hence, a* + b° + & - 3abc = 0
= a+b+c=0 or, a=b=c
74 @=bP+ (b=l + (c-a) 20
= 2(a2+b1+c2—-ab—-bc-—ca)20
e “2+bz+czzab+bc+ca
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Algebraic Identities
7.5, (a+b+c)220
= @+ +2+2@b+bc+ca)=0

= ab+bc+caz%(a2+b2+cz)

8. Cyclic factor
81 @ (b-c)+b(c-a)+ R (a-b)=-(a-b) (b-c)(c-a)
82 bc(b-c)+ca(c-a)+ab(a-b)=-(a-b)(b-c)(c-a)
83.a(®*-cA)+b(E-a?)+c@-b*)=(@-b)(b-c)(c-a)
Formulae for two index, three and four terms.
91. (@a+b+cP=a*+b*+2+2(ab + bc + ca)
92. (@a+b+c+dP=a?+b2+ 32 +d®+2 (ab + ac + ad + bc + bd + cd)
Note: (@-b-cf =a%+b?+2+2a(-b)+2a(—)+2(-b) (<)

= a? + b% + 2 — 2ab — 2ac + 2bc etc.
93. (@a+b+cP=a®+bP’+3+3(b+c)(c+a)@a+b)

10. Special formula :

10.1. Ifx+ 31c"“ then x2 + %-az-Z

10.2. Ifx+%=athenx3+l3=a3-3a
x

10.3. Ifx+%=athenx4+~x1—4=a“'—4ua2+2

10.4. Ifx+-5lc-=athenx5+;1§=a5—5a3+5a

10.5. Ifx+-}5=athenx6+#=a6——6a‘+9a2—2
11 ‘111 Ifx-%=athenx2+é=a2+2

11.2. Ifx-%-a thenx3—$=a3+3a

11.3. Ifx—%=athenx4+%=a"+4a2+2

11.4. Ifx—%=athenx5—%=a5+5a3+5a

11.5. Ifx-%=athenx6+;lg=a6+6a4+9az+2

Proof of some of the above identities are given in solved examples.

12. 12.1. If22 + xl;_,-=1thenxﬁ=—1
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122, 22+ ;2 - -1 then x°

P
|i\pl.m.'llinn - 2+ 12

s 4-—12 +1= U]
Mul:iplying both sides by (x* + 1), (2+1) (A =524 1)=0

3
of, (IZ) +1=0
x®=-1etc
Note : IHere x is an imaginary (complex) Number.

13.]. Componendo-dividendo

13,
-b e
lff; ;fi then, Efg-ﬁfg i g+b=g+g
+b c+d
132, If b‘!-;‘;— then 43 =57 (by componen)
-b _c-d »
133, If ‘g'% then Ia};; “d (by d:wdendo)

il. Ratio-proportion
= 2 2
a ¢ a4¢c 4a4-c ac a " +c

o —

Ml b= a=bed™b=d™ Jbd = Jy (2

5 a_c_katmb ka—mb
142, y=d"kb+md = kb—md

143, 4.€_e_atc+e a+c—e ace =_4;J2_T;£2_ ,
R R T EY T By kY i T ot

15. Remainder Theorem and Factor Theorem
15.1. Remainder theorem

When a polynomial p(x) of one or more than one degree divided by
x = a, the remainder is pla).

€8 8uppose p(x) = 2> +3x2 _ x ~ 1 is a polynomial.

When it is divided by x - 3,

Remainder p(3)=2.33 33 «3-12544 27 - 4:=177.
15.2. Factor theorem

When a polynomial

P(x) of one or more than one degree is divided by
(x~a) and remainde

ris zero. Then ‘x - a’ is a factor of p(x). e.g.,
In, p(x)=x3-x2+x-1,p(1)=1_1 +1-1=0
Hence, (x-1) js 5 factorof x3 — x2 4 5y _ 1.



Algebraic Identities

nder and Factor theorem.

& or more than one degree

16, Special canes for Bemail ivided
16.1. When a polynomial plx)of on is divide
. [=b

by (ax + b), the remainder is p(—ﬁ—).

16.2. When a polynomial p(x) of one or more than one degree is divid ed

by (ax + b) and the remainder is zero then ax + b is a factor of p(x).

16.3. Suppose a polynomial p(x) is divided by x —a and _',b and e
mainder are respectively m and n. When the polynomial is divided
by (x - a) (x - b), the remainder will be of the form Ax + B, where
p(a)=Aa+ B=mand p(b) = Ab + B=n.Solve these two equations

to get values of A and B, (See solved example 22)

i T Solved Example BEEC i —

it

1. 1f @ +ab+ b* = b* + be + @ where a = b = ¢ then find the value of a + b+ ¢.
Solution : 4% + ab + b* = b? + bc + &
= a*+ab = bc + &
> @~ +ab-bc=0
w» (a=c)a+c)+b(a-c)=0
= (@=c)(@a+c+b)=0
a-c ., atc+b=0

2. fa+b=z,c+a=yb+c=x x*+y*+2z*=50and xy + yz + zx = 47 then
find the value of 4* + b* + ¢* —ab ~ bc - ca.

Solution: Here x-y=b-a,y~2=c-bandz-x=a-c

Now, @®> + b* + ?—ab-bc—ca
= % {(a=b)* + (b—=c) + (c—a)?)
= 3=y +(y-2)2 + -0 ¢ @=bY = (b-a))
= J2~|2(x2+y2+zz-—xy-yz—zx)l
=X+ P+ 22— (xy+yz+2x)=50-47 =3
3. Ifab + be + ca = 0 then prove that a?? + P’ + 2a* =—2abc (a + b + c)
Solution : (ab + be + ca)? = (ab)? + (bc)? + (ca)? + 2 (abbc + abcea + beca)

or, 0=ah?+b*c*+ 2a® +2abc (b +a +c)
a?b* + b*c* + c?a® = - 2abc (b + a + c)



6 - k Prove it.

3 _ L ax3+3k then x — x
g. If X7 43
! 1
l)-x3-3x+3%-;§

Solution : (.1‘ cx

3
3 L
. (I I)+3(I-'l) =X _13

t,k3+3k=x3—;1§_

But it is given tha

1
Comparing (1) & (2), x - %=k

5.
3

1 1

Soluliun:(.r+x) .‘r:’+31+3 .|.

13+3(x+ ) -13

x

- 64=1'3+3x4+-1§—
X

I3-{.‘l3=."6'4_12=52
X

r

6. If p’— =140 then find the value of p —

3
— (”‘Il’) ,p3_3p+g.-;13

Ccmnpau-ing p- %_ 5

econd Method ; [ oy,

-..__

p=i
from (i) of ab
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Algebraic Identities
#-1254+3t-15=0
(t—5)(t2+5t+25)+3(t—5)=0
(t—=5) (2 +5t+25+3)=0
t=512+5+28=0
-—SiJZZT—ITz

b6 4l

J

t=5t=

, which is imaginary.

7. Ifx+ -lf-a then x* + “13 =a* - 4a® + 2 prove it.
X

2
Solution : (x+%) =x2+—1§+2
x

= a2=x2+-1—2+2
x

= x>+ %na2-2
%
Squaring both sides, x* + %4-2 =a*—-4a* +4
x* + -1—;f =a*—4a®+2
X

8. Ift+ %--c then £ + %5'-65—5634-56 prove it.

Solution : t+—§-=c =:»t2+-‘%l-2-+2=c2=at2+ }1§=C2-2
1
and ¢+ F=¢

= P£+3t+ -%4-}13--(:3

= £+ }—3+3(t+*1{)=c3

t3+%+3c-c3

= P+ %-c3-—3c

1 £ 1 s
s (c2—2)(c3—3c)=t5+c+-:‘g

= 5-33-22+6c=PF+ #H

1
f5+t—5 =6'5"-“5C3+5C

[SSC Tier-1 2014]
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JoLI s

8
. 3
If a*+ J~ - 47 then find the valueof 4+ g
9, a
thala+-1-!
Solution @ We know
1 4 _ +2 | o
= a‘d-?r-t 42
A4 +2=47
_42-45=0
(2-9) (#+5)=
= (=9
= t=%3

1
10. Ifx—% - ﬂlenprovethatx‘+ A =d* + 40 + 2.

2
1
Solution : (x——}lf) =x%+ ;‘2"2

= a2+2=x2+;1§

Squaring,a4+4a2+4=x4+}l;+2

. 5 e+ ;1;=Q4+4a2+2

1L. %+ J3=14 then find the value of x— L.
Solution : Weknowthatlfx—l-a thenx‘-i-“—-d“ 42 + 2

) |

According to question ifx—%ia thend® + 442 + 2 — 14
= A +422-12=0 ‘

= (@ +6)(@-2)=0

== az.-:z
a=+ 42
12 Ifx+—

=4 then prove that x6+ 1

Solution - s i 3
gl 26 =P+ (;1-2.)

=( 2 1)(

X+ x4 2.1
2 X =L 1
X x2+x4)
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=649~ [o5C Trerszt



Algebraic Identities

4 12 2
= (x+~f) _2'1(x2+_1_2_) _2_1]

E

1

Il
—
)
+
ta i
e,
I
N

l
(-3

= {(ahz)}{(az-z)z-:s] =@ -2) ('~ 4424 1)

=q% _ 4.4
" ~4q +a2—2a‘+8a1—2=a‘5-—6a“+9a2—2

13. Ifxﬁb-—c+ﬂ,y=C-a+b,z=a—b+c,thenprovethat

(b_a)x+(c—b)y+(a-—c)z=0

Solution: 1% term =(b—a)x=(b—a)(b—c+a)=(b-a) {6 +a)-c)

=(b-ﬂ)(b+a)—(b-—a)c=b2-a2—bc+ac . (1)
term =(C—b)y—-=(c—b)(c—a+b)=(c—b) {(c + b) —a)
=(C—b)(c+b)-—(c—b)a=c2-—b2—ca+ab (i)
3
3™ term =(a-c)z=(a-—c)(a-b+c)=(a—c){(a+c)—bl
=@-c)@+c)~(@a-c)b=a? -2 —ab + be ... (iii)
from (i), (ii) and (iii), (b - a) x + (c=b)y+@-o)z
=b2—a2+c2-b2+a2—-c2-—bc+ac—ca+ab—ab+bc=0

an

14. If 2s=a+ b+,
then prove that, (s=aP+(G-bP+(E—-cP+2=2+ b2+ 2
Solution : LHS=(s—a)* + (s —=b)* + (s —¢)? + s2
=(s*—2as + @®) + (s = 2bs + b?) + (s = 2cs + ) + §2
=45’ -2s(@+b+c)+ @2+ b2+
=45 -2sx 2s+@a® + b2 + & (. a+b+c=2s)
=452 -4’ +@? + P+ 2=’ + ¥ + A

15. Prove that 2b%c? + 2¢%a* + 2a%b* — a* - b* - ¢*
=(@+b+ec)lb+c—-a)(c+a-b)la+b-c)
Solution : Given expression = 4b°c* — (a* + b* + ¢* + 2b°c* — 2c%° - 2a°b°)
= (2bc)? - (a® - b - A2)?
= (2bc + (@% - b* = )} {2bc - (a* - b - )}
(o 2=-y=@x+y)(x-y)
= {@® = (b? = 2bc + A} {(B? + 2be + &) - a?)
— (@ =(-cP) b +cF-a)
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(N e (D ey val (g g,
w0t b)) hoe)yth el )b 4 ¢ 2)
._(1;f|!¢')”lt;'.;l)(;-lu ) vy )

f;I

Ao (hb g)e a) (v b)
e Provethat@+ b =ad 4 b e (

\
@ D) o)
VAt D) e (et h) e

: AN
Solution s (@ + h o)

= (R DS
(o) =t eyt By (vt y)

Here, x=a+ b y=¢) |
~qat bt dab (a b))+ e+ 3 b)yc (v bie)

catae et (3ab (e DERICERONS (a + b)) i
Lt e A e dab)lab v e(a v b )

e b e e 3@ b) (e a v b) v ab)

ca e e e 3@eb) (v b)(cva)

et 30 )(era)arb)

17. I @ + b+ ¢ = 0 then prove the following,
@) @+ +E=<=2(c +ca+ab)
@) &+ b+ & = 3abe

(i) (e + aa + ab)? = b2 + 2a® + a?b? = 31 (@% + b? + c2)?
@) at + b + 1 = 2 (0% + 2a? + a¥?) = % (@* + b2 + )2

(v) @+ b5+ = =5abe (be + ca + ab)

= 3 abe (@ + 12 + c?)

2
=3
=6

@+ +2) (P + b 4 3

Solution : (i) We know that (4 +
btcP=a?+p24 2,
2bc + 2ca + 2gp

0:=a-+b3+c1+2(bc+ca+ab)
ct;‘v-, a-+b~+c-=-—2(bc+ca+rzb)
(i) We know that @S+ 43 3ab
~ 3abc
=(ﬂ+b+(‘)(ﬂz+bz+c2-—bc—ca ab)
=Ox(a*+b2+c2-bc-—ca—ab)-
or, ﬂ3+b3+¢9=30bc e
(iii)(bf+cn+ﬂb)z_‘:bzcz+c-22
aq

(be + ca + apy2 _ P ¢ 22
B+ 4 ab)® < 2.2 + c%g?

22 1
+ﬂb =-:1—(ﬂ2+bz+c2)2

2
+ﬂb2+2(2bf.'(g+b+c)
+a2b2+2abcx0=b2cz+cza2



Algebraic Identities 2
But from (i), bc + ca + ab = — 117 (@ + b + )

(bc + ca+ ab)* = :i- (@* + b% + 2)?

Hence, (bc + ca + ab)? = b + 2a? + a?b? = }1 (a% + b? + 2)?
(iv) We know from question no. (15) that,
22 + 23%a% + 20702 — a* — bt — b
—(a+b+c)(b+c—a)(c+a-b)(a+b-c)
—0x(b+c—a)lc+a-b)la+b-¢c)=0
A+ b+ ¢ =202 + 2702 + 207% = 2 (b2 + Pa® + a*b?)
- :12— (a% + b + 2 (from (iii)
) a+b+c=0 = a+b=-¢
(@a+bP=(=c)P
or, @+ 5a‘b +10a°* + 10a%b> + 5ab* + b° = — &
or, @ +b®+ ¢ =-5a"b-10a%? - 104’y - 5ab*
= — 5ab (a® + 2a%b + 2ab* + b)
= —5ab (a + b) (a®> + ab + b?)
=—5ab () {(a + b)* — ab} = 5abc ((a + b) (— c) — ab}
= 5abc (—ac — bc — ab) = — 5abc (be + ca + ab)

:_55125"-' (@ +b? + &2 :%(az+b2+r:2)- 3abc
=2 @+P+A@+P+A) |
18. X2+ P +2%=a,

o @ + b> + ¢ = 3abc)

then prove that value of xy + yz + zx lies between % and a.
Solution : From, (x +y +2)*=0
P+t +22+2(xy +yz+2x)=0
o, a+2(xy+yz+zx)=0

—a
or, xy+yz+zxz-—o

or, :ibl <Xy +yz +zx

o 1)
Again, (x-yP?+ (y—-z)+(@z-xP?=0

R+ -2y + P+ 22 -2z + 22+ X0 —22x 20
or, 2(2 +y?+ 2>~ (xy +yz+2zx)) =0
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0r,
or,
or,

from (i) & (ii), :2£ <xy+yz+zx<a

Lucent’s SSC Higher Mathemaﬁcs

P+ +z22xy+yz +2x
azxy+yz+zx

xytyz+zx<a

(m+n)x-(a-b) (m+n)x+a+c

19. If (m-n)x—(a+b) " (m-n)x+a-c then find the valye of x.
Solution : We know that,

A+B C+D
%- % <A t B=C-D (by componend, and dj w’dendo)

Given relation is,

or,

or,

or,
or,
or,

or,

or,

. I Dby iy,

- a+c
memgsh mrenagsc
(m-a)+(nx+b)=(mx+a)+(nx_-!-_c_)_
(mx - a)—(nx +b) (mx+a)-(nx+c)
ﬁxx:g=—"nl%‘.t—g (bycomp
(mx - a) (nx+c)'=(mx+a) (nx + b)
mnx2+cmx—anx-—-ac=

onendo anq q; vidend)

MnX® + mbx + anx 4 gp,
CMX —anx — mbx — anx = gp + ac

*(em ~2an —mb) < 4 (b 4 ()

r= — ab+c)
- cm-2an —pm

¢ then prove that

b=3=£=—-k5-i:m_c_i-_gg

- +md +nf
ultiplying £, ratio by —1 Sécond by 2, and thirg by 2,

= _(2y+22“‘x)+2(22+2x—-y)+2(Zx_'_zy__z)
o magt2Caa2y-y

= 9x
Similar] m ' e« (i)
Uarly, i )
Y, Mulhplymg first ratiq by 2, second by —1 and third by 2,
Each ratig %y



a - Algebraic Identities 13
- Again, Multiplying first ratio by 2, second by 2 and third by -1

Each ratio = P2
22+2b~c .. (iii)

From (i), (ii) and (iii), 9x - %y 9z
) —a+2b+2c 2a-b+2c”2a+b-2c

X
Th+2c—a " 20+ 2a—b " 2av9h—¢

21. If (x — 1) and (x — 2) are two factors of 13 '
x® —ax? + 14x + i
value of aand b. b then find the

Golution: - x—11is a factor of x> — ax® + 14x + b.
putting x =1,
1-a+14+b=0
o, a—b=15 - | @
x — 2 is also a factor of x*> —ax? + 14x + b
putting x =2,
8-4a+28+b=0
or, 4a—b=236 ' : ... (i)
Solving (i) & (ii)a=7, b=— 8
22. If a polynomial is divided by x — 2 the remainder is 1 and when it is
divided by x — 3 the remainder is 2. What will be the remainder when
the polynomial is divided by x% —5x + 6. '
Solution: Let polynomial be p(x) thenby remainder theoremp (2)=1 and
pB)=2
X2 —5x+6=(x—2)(x—3)
Let p(x) = h(x) (x—2)(x-3)+ax+ b
p(2)=0+2a+ b
or, 1=2a+b e (@)
Again, p(3) =0+ 3a + b
or, 2 = 3a+b
Subtracting (i) from (ii),

... (i)

3a+b=2
2a+b=1
a=1
From (i), 2 x1+b=1 opb=-1

o Hence, Required remainder ax + p=x-1.
Scanned by CamScanner




14
Exercise—1A TS

V] (y ' z){z 4 I)j-‘) (_-(IIJHI {O W}‘j‘:}] ()le“? fl').”!}wli”

4 *
sy s s=0,then(x (by %+ +.2°

::’)) 1'::‘:’/.'{! i 274 Bxyz (d) xyz 4 3 2
7. What is the 1LCM of (6x7 4 605" + 150%) ﬂﬂ;j - ‘2121’ _ 15x%) 7
() 627 (x 4 5) (x - 1) (b) sz (x +5)" (x - I?)
(c) 627 (x4 5P (x - 4 (d) 3x*(x +5)(x~1)
3. I HCF of (X + x = 12) and (257 — kx - 9) is (x = k), then value of  jg
(a) -3 (b) 3 (c) —4 (d) 4
3. What s the HCF of (X + bx —x = b) and [x? + x(a—1)—a] ?
(3) x+ b (b) x+a (c) x+1 (d) x-1
5. If (3" - 227y ~ 13xy” + 10y°) is divided by (x — 2y), then what g the
remainder?
() 0 () y+5 (c) y+1 d) y*+3
b, If ("4 527 4 10k) is divided by (x* + 2) then remainder is - 2x, valye of
Fin ,
(a) ~2 (b) -1 (c) 1 d) 2
’ 7. M52+ 14x + 2) ~ (42° ~ 5 + 7)" is divided by x2 + x + 1, then what s
the remainder 7
- e () 1 () 2

r B What are the components of (x?9 - x24 4 ¥13 _ 1)?
(a) (x~1)only (b) (x+1) only

(c) both (x~1); : i
Ah(x ~1)and (x + 1) (d) Ne:ther(x—l)nor(x+l)
9. I ~ . i
4x + 1 <0, then what is the value of x? + —15 ?
X
(a) 44 (b) 48 (c) 52 (d)
Ixsyszbandx ’
Y¥yz+zx=11t¢ i
o b henwhatis the valueofx3 + 12+ 23 3xyz?
a1% a rat
o ational number gych, that (x - g) js 5 facto f’ci):’ " e
‘ ro -~ 3x“=3x+9
(a) ama |
b4 b any Intesor e
lc) A canncp by - b) ai
fisheme 15 an inte
12 152, , i, ¥ (d) acan have %f‘::e:lwilble e
= 14x 424 ha veues
values of 4 7 - common £
' actor th
g en what are the
. 24
(d) 1,3
— ’
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14

15.

16.

17.

18.

19.

21.

24,

20.

Algebraic Identities =
£k HCF of 22 + kx — 12 and 22 + x =2k = 2 is (x + 4).
(b) 7 () 10 (d) -4
Y (y+2)+y (=% (z+x)+z(x-y) (x +y)equals
®) x-y)x-2)=z-y)
(d) (y-x)(z-y)(x=-2)

for what value o
(a) 3

xy—*%
(a) (x+y)(y+-"-')(7-+x)

© x+y) z-y) (x-2)
{602

if (y)=\w xy + zw)” equals

@) @+ G +w) (b) x%y*+2%w

© PP+yz d) (2+u?) P+

1 2 1009 . x e
o y+2 +2+1009 =1, then whatis the value of m+y—ﬁ + 2351009 ?

(a) O (b) 2 (c) 3 (d) 4
Ifa =258, b = 260 and ¢ = 262 then value of a® + b + & — 3abc is

(a) 9360 (b) 6240 (c) 7040 (d) 10560

1f HCF of x* — 27 and x® + 4x* + 12x + k is a quadratic polynomial then,
the value of k is s

(a) 27 (b) 9 (c) 3 @) -3

When % + 2 is divided by x* + 1, then what is the remainder ?

(a) 1 () 2 (e 3 @ 4

Ifa* =b¥ = and abc = 1 thenxy + yz + zx is equal to which of the fol-
lowing ? ;
(a) xyz b) x+y+z ()0 (d 1

1+x 1 ,2a+1
Ifa=5_% then FES e Wy equals

2 1-x)(2- - _%)(@2-
@) (1+2xx)£1+x) ) ( ?-9[ x) © (1+2x33(—21 x) @ ! 2(31 x)
Pz ‘]2 r’
If pa + gr + rp = 0 then what is the value of + ?
s B L P2 —qr qz—rp+r2—pq
(@) 0 (b) 1 () -1 d) 3
If x + y + z = 0 then what is the value of
1 1 1 N
x2+y2—-zz+y2+z2—x2+zz+x2—y2 '
N | -
(a) x2+y2+zz (b) 1 (C) 1 (d) 0
(JJ:—],;)3+(y—z)3+(z—x)3
4(x-y)(y-z)(z-x) equals
3
@) -2 ®) I © 3 @) 0
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26.

F =

33.

34.

35.

36.

X Ifﬂ+l’+(‘=6,ﬂ2+b2+cz

S e

_ 14 and a3+ b3 + & = 36 then value of gp.
L

equal to © 1 @ 6
(@ 0 (b) 4 i ) TG
Ih,(,‘,+I!+z):9'y(x+y+z)=16arldzx y enwhatis
the valu.e of x? 5 1

9 © 13 @ X

(b) 7

9
@ 3 3
v are real numbers such that #” —

3_ 3 — 18uvw, .
8v° — 27w , which on,

. gfl:ii followvi:go i?b f)ruji p=—w (c) u-2v= 3w (d) u+2p=_ %
(@) u-v+w 5 g EE?
Ifa+b+c=0then what is the value of o+c@+p
@) -3 (b) 0 (© 1 (d) 3
IF(x* + 1% =322 then which one of t?cc; fo;lowmg is the( :ir;:l:e ofx —x15
) 16
l(? l ::nes as m™ :;wer ofy, y varies as n‘h'pm"\'etl;zi i and x varieg as
. p™ power of z then which one of the following is ?
(@) p=m+n (b) p=m-—n
(c) p=mn (d) None of these |
fx=@B-c) (a—d),y=(c-a) (b-d),z=(a—b)(c—4a) then which one i
equaltox3+y3+zs?
(@) xyz (b) 2xyz (c) 3xyz (d) -3xyz
Ifa+b+c=6,a%+ b2+ c* =26, thenab + bc + ca is equal to
wi P () 2 (©) 4 (d) 5

If 32 — 222y — 13xy? + 10y° is divided by x — 2y, then what will be the

remainder ?

(a) 0 (b) x (c) y+5 (d) x-3
2

If (a+%) = 3 then what is the value of

1+a%+a'? + g8 4 484 4 g% 4 5200 4 52057

(a) 1 (b) 0 (c) 8 (d) 24°
Ifx+y+2z=0, then i - - -
(x+y)(y+z)(2+x) equals [x=-y, y=-zz=-1]

(a) -1 (b) 1
(c) xy+yz+zx (d) None of these

Sx-7y+10 3x+2y+1 1lx+4y-10
If 1 =—735 = gy , then x + y equals
(a) 1 (b) 2 (c) 3 (d) -3
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21-..3y+1 -x+4y+8 4x -7y +2
= = , then x + y is equal to which of the

37 == 3 5
fol[OWiﬂg {5
(a) 3 (b) 2 (c) O (1) =2 "
4 3
48, IfX —ab—c)y=Db (¢ —a) and z = c(a — b) then (—ﬁ-) +(%—) +(?-E) -
XVE 3xyz
(a) 3abc (b) 3 xyzabc ) (d) %
39. [£2+2=2% then value of x*—x> + x* +2is
(@ 0 ®) 1 ey =1 @ 2
10. If 21' — 39 = 6‘2, then (Jf + %; +%) is equal to
(a) 0 . 4 (b) 1 (C) -32— (d) _%_
a1. If ;"c”}‘-'y"'"f*? (x =0, y =0, x = y) then value of ¥ -y is
(@ 0 (b) 1 © -1 @ 2
42. For reala, b, cifa@®+b*+F=ab + be + ca then value of E_‘;?i e
(a) 1 () 2 (c) 3 (d o
2x :
s, M+ g =Sthen 37505
@ 5 (®) % (c) 3 (d) .15
44. If x* + -l; — 119 and x > 1 then what is the value of X° — —15 ?
x x
(a) 54 (b) 18 (© 72 (d) 36
[SSC Tier-1 2014]
45, If (x +y’-—z)2 +(y+z-x)2+ (z+x—yy=0
then what is the value ofx+y+z?
(a) 43 (b) 343 () 3 (d) 0
46. If x-y = -x—;l=£3— then what is the value of xy ?
3 1 1
(@) 5 ®) 7 .2 @ 3
x* " P
47. 1f x +y +z=0then what is the value of JEHIEY ?
(a) (xyz) (b) ¥+y°+ 2 () 9 (d) 3
48. Ifx +y=aand xy = b2, then the value of x> — x?y —y° in terms ofa, bis
(a) (a*+ 4b*)a (b) a®- 3b?
(c) a®—4b%a (d) a®+ 3p*
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15 =

3)? = 0, then value of (3a + b + 2¢c) is

2 2c —

L i 1(:J)+_.( 1 (c) 2 (@) 5

(a) 3 .
f—o35—X —Y'1s
50. If xy(x + y)=1, then value O x3y3
*. (a) 0 (b) 1 () 3 . d) -2
a
x____1 then value of (x +%—)is

b 22 +5x+42 © § s

(a) 2 ®) 3 © -3 i}

_ (a—-b)2 & (b-c)2 5 (C—a)2 ;
s2. Value of the expression f "3 0y * (o p)(c-a) " () (b—¢) ™

1
(a) 0 ' (b) 3 () 3 (d) 2
1
53. If3x + -?3; = 5 then what is the _value of 8x> + 5723 ?
(a) 1183 (b) 3030 (© 0 @ 1
54. If (a -3 + (b—4)* + (c - 9)* = 0 then what is the value of {a+b4¢ )
(@) -4 (b) 4 . (o) x4 (d) +2

55. If average of x and %: (x = 0) is M then what is the average of x2 ang "15 )

" X
(a) 1-M? (b) 1-2M () 2M?-1 (d) 2M2+1

56. Ifa, b, c are real and a® + b2 + 2 = 2(a — b
of2a—-3b + 4c? i

(@) -1 (b) 0 (c) 1

—¢) -3, then what is the valye

(d) 2
57. Ifa+b+c=0thenwhatisthevalueof 1 +*—-—-1-—-—-_‘
. ) (a+b)(b+c) (a+c:)(l:i+u)+
(c+a)(c+b) )
(@) 1 () 0
) w1

» ) (d) -2
59, Ifx=p+¢ - -

=28, y=c+aq-2p ,_
(@) o 'z'qa'hb'“zcﬂ'lerlthevalueo

- . b) a+p 4, ) d<ba fx2+y2h22+hyis
. :Z)—:i +(Z_x)3+(x“y)3isequa1to? C R
(c) 3@3:-:Zix)(yhx) ®) @-y)y+2)
61. Ifx=2h21f3+22),.:qu) (d) (v ~2) (z~x)(x—2)
(@) 22 (b') 3;!1 Value of 43 _ 6x* 4 18x + 18 -x -
(©) 40 EZ) 45
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Algebraic Identities 19

e - p* - ' = dabe = 0, then
.‘a‘“__h_“ (b)ll+b+(‘_-.{} (C) a+c=>»b (d)a=b+c
>3y + 1 = 0 then what is the value of x* + & ?
itA x3
@ 9 (b) 18 (c) 27 (d) 1
1SSC Tier-1 2014]

1 > a— -

2+ 4™ 5 then find the value of P T
1 1 1
@ | ®) & (© 3 d) 7
. b - B 1.
1 m + -m__i—tlthenfmdthevalueof(m 2) + )215
(m—Z

@) -2 (®) 0 (c) 2 (d) 4
I o -b+c b =c+aand @ =a + b then what is the value of

b
1};1 *T+b° 1+c‘
() abe (b) a*b?*3 (c) 1 (d) 0

1 _L_
1'""'+1-t:b+1£ ltl'\enwhatlsthevalueoflla +T h*1-
(@) 1 (b) 2 () 3 () 4
a-b ,

fat+ b +2b+4a+5= Othenwhatlsthevalueof 5%¢ ?
i A = © 3 @ -3

Y.

70.

7L
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= ! = z then the value
lf(b f)(bﬂ‘— )-(c—a)(c+a—2b) (a-—b)(a+b—2c)

ofx+y+zis

(b) 2+b+¢

+b+c
o (d) @+b+c)F

() O
If ,x_;_3_~! 139 then value of x is
(@) 9 (b) 11 (c) 7 (d) 13

= then
lf(x‘+y’J(P2+q2)-(xP+yq)’
(a) xy=p9q (b) px=y4 (c) xq=yp (d) None of these

then each terms is equal to

Yy
K = = x+y+
1-+y+z o +-—z (c) 1 (d) None of these
(a) 4 (b) 3 2 .

L a+biect
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74.

79

77-

78.

79.

80.

81.

82.

83.

85.

Bt W

— ssC Higher Mathematics

1fx2+8y2+9zz"4xy (b) 3x=2y==z2
() x=y=33 d) x+242 y+3z2 -9
(C) x=.__2y= Z

p’(a2+b2+c2)—2p(ab+b”“’)+("2+‘2+"2)50ﬂ1enwmchofu.,
If

) t is true
following statemen
(b) pl@a+b+c)=0

(d) ab=bc=cd

b,c,d
(a) p=atatc

B RN

(© g"%"f
ifb+c =10,c+a=20,a*
(a) 9000 (b) 12000 (c) 18000 (d) 27000

lfb+c=2_x,c+a=2yanda+b =2z then value of &® + b3 + 3 ;¢

b = 30 then value of @ + b3 + 3 ¢

(@) (x+y+2zP (b) (x+y+z)3+24xyz
(c) (x+y+z) —24xyz (d) 24xyz
lfa+b+c=0thenvalueofa3+b3+c3is

(a) 3a(a+b)(®+c) (b) 3a (a + b)(c +a)

(c) 3a(b+c)c+a) (d) 3(a+b)b + c)c +a)
Value of (x —y)* + (y —zP+(z-x)is

(a) 3xyz (b) 3(x +y)y + z)(z + x)
(c) 3(x-yNy -2}z -x) (d) o

Ifa+b+c=p,abc=gq and ab+bc+ca=Othenwhatistheva1ue0[
a’b* + B’ + 2a*?

(a) 2pq (b) —2pq (c) 3pg (d) -3pq

Ifa =289, b=-69, c = 8 then the value of 9a + b)® + 492 — 42(a + b)cis
(@ 2 (b) 4 (c) 16 d) o
Ifx=q+r+s,y=r+5_

pand z =p + g + r then the value of
x2+y2+zz"2"'3/‘27fz+2yzis ' °

(@) p? (b) © 7 @

If =
(a;r:g+z-10,x2+y2+22=60thenvalueofxy+yz+in5
(b) 80 (c) 160 (d) 20

@) 2 5 then (ac - bd) + (ad + be)? is
0 (c) 1 d) 4

(x - a)(x - b)a - b) +
Which of the folloWirf; ; e (x = c)(x — a)(c — a) is equal ©

@ @=b)b - cx(c
© ~@-byp -

—a)

c)c - a)

(b) (x—a)x—-b)x-c)
(d) —-(x—a)x—b)x—c)
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then the value of xy + -%y— is
(a) ac+bd (b) ac —bd (©) 2(ac-bd)  (d) 2 (ac+ bd)

87.

88.

89.

90.

91.

92.

3.

94.

95.

96.

Scanned by CamScanner

Which one of the following is not a factor of x® + x + 1 2
(@) X—Ax +1 (b) x*—x+1 (© x*—x2+1

(d) x2-2x+1
A factor of a* — 112%b% + bt is
(a) (a*—b*—3ab) (b) a® + b2 — 3ab
(c) (@®+b*+ 3ab) (d) (@ - b2 + 4ab)

4,14
If 2% + b>=x, ab = y then the value of ——4*+0 ;
| o g

(@) x+2y (b) x + 42y () 2x+y (d) 2x+y
-1
If (a + b)x =a and (a + b)y = b then the value of x2+y2is
X =y
2 2 2 2
a_—b a _b 2’ +b?
(a) a2+b2 (b) ﬂ2+b2 (C) a2+b2 (d) a2_b2
1fx=¥—zandy=% thenthevalueof;:_—gis
.. 9 2 p? - 2)
P +q 2pq 2pq (P q
d PR (T
(a) 2pq (b) p2+q2 (c) pz_qz (d) Pq
3_.2
If x + % — 1 then the value of %x__ in terms of a is
X“+x+a
@ 5 ®) (c) 2a (@ a
Ifa= x’:_yy,bs sz and ¢ = % where a, b, ¢ are non zero then x is
2abc __2abc __2abc
(@) acfgfiab (b) ab—ac+bc (©) ab+bc+ac (d) ab +ac —bc

HCF and LCM of two algebraic expressions are respectively (a + 1) gnd
(@ + a® — a —1). If one of the expression is a” — 1, then what is the second

expression ?

@) (a+1) (b) (a—1) () (@+1) (d) (@+1)(a-1)

: 1
If | x? +L =p. then what is the value of [x3+ 3) 4
9 | P: _ X

@ p*? ®) p+1)p+2 © @-1DAp+2(d) (p+1)p-2
2 +b2+c? .

fa+b + c =0, then what is the value of @—b)2+(b—0)*+(c—a)

i
Y k4 Q) '! ke |y - e 1 AL
b - i ( 4 S Gl SRS
s Lo [ PR E= e
] o PN |




Lucent’s SSC Higher Mathematics

2
97. Ify= (x +%); then the expression xt Slmph.

d in terms of y as )
?e):: 9 0(b)y2+y-4'—0(c) y2+y—6—0(d)y2+y+6§
; 32
; f}(,2+1)(22+1)(2 +1) (2+1) @+ (2 +1) (2% + 1)
98. :fa;luzez; 1 (b) 2256 4 1 (c) 2128 _ 1 (d) 2123+1
A ] 4
99. HCF of pglynomlalsxﬂ+3x2y+2xy2 and x* + 6x°y + 8x%y’ is

(b) x(x+3y)
(@) x(x+2y) (d) None of these

(€) x+2y 1 y
100. If pgr = 1, then what is value of the expression ——-—*—1+p+ = +m *
=£3
l+r+p 1
@) 1 ®) -1 (c) 0 d) 3
101. Ifx +y +2z =2, then (s —x)° + (s—y)*+ 3 (s—x) (s—y) z equals
(a) 2° (b) -2° (c) 2 d) y?
1
102. If =y +z,y?=2+x,2°=x+y, thenwhatisthe valueof 5+ y}-l +211
(a) 1 (b) O () ~1 (d) 2
103. Suppose p, g, r are such thatp + g = and pgr = 30, then what is the valy,
of PP+g°-r?
(@ 0 (b) 90 (c) -90

(d) cannot be determined with given data

5
104. What is the square root of (xx ___11 )+ (P+22+x)?

(@ 2+x+1 (b) ¥¥—x+1 (&) P=x=1 (d) x2+x-1

8

X" +4 ‘ ges
105. X 42x2e o0 simplification, equals
e (b) x-2:24 7
(€) x*-2x2_
* 2 (d) cannot be simplified
e 45 (1) =P, then x°+ (_15) equals
(@) p®+ep b) pé_e
() p6+6p4+9p2+2 @ P P
107. Ifx +y+z =, P~ 6p* + 9p2 -2 [s5C Tiers 20
= then [(y -z = x)/2] [( 3
equals Z—x-y)/2] + [(x—y—-:!)/ﬂ
(a) 24 xyz (b)
-24
WEL© 3y (d) xyz
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'be simpy;
1. @
¥+6=g 9. (0)
+1)is 17. @)
55. (d)
+1
33. (@)
41. @
9. (@)
57. (b)
1 65. (<)
qerlt 73. (d)
81. (c)
89. (b)
97. (c)
1
T i 1. (@
2 value 2,

2
10
18

26.
34.
. (b)
. (o)
. (d)
. (©)
. (¢)
. (c)
. (d)

98.

. (a)
. (@)
. (b)
(c)
(b)

(c)

3.
11.
19.
27.
35.
43.
51.
59.
67.
75
83.
91.
99.

105. (b) 106. (d) 107.

(b)
(d)
(<)
(c)
(a)
(b)
(b)
(a)
(d)
(c)
(d)
(b)
(a)
(c)

Algebraic Identities

Answer-1A

4. (d) 5. (a)
12. (c) 13.(a)
20. (¢) 21. (c)
28. (d) 29. (d)
36. (c) 37.(d)
44, (d) 45. (d)
52. (b) 53. (b)
60. (c) 61. (c)
68. (c) 69. (c)
76. (a) 77. (c)
84. (a) 85. (¢)
92. (a) 93. (a)

100. (a) 101. (a)

Explanation

6. (c)
14. (b)
22. (b)
30. (¢)
38. (c)
46, (a)
54. (b)
62. (d)
70. (a)
78. (b)
86. (d)
94. (c)
102. (a)

i

-

15.
23,
31.
39,
47,
55.

63.
71.
79.
87.
95.
103. (b)

(b)
(a)
(d)
(c)
(a)
(d)
(c)
(b)
(c)
(c)
(d)
(c)

x+y+z=0=2x+y=-z,y+tz=-x,x+z2=-Y

(xc+9) (y+2) @ +2)=(2) () (-y) =-xy2

(a) First polynomial = 6> + 6022 + 150x

%, (a)
16, (b)
24. (c)
32. (d)
40, (a)
4%, (c)
56, (c)
64, (d)
72. (a)
#0. (b)
88. (a)
96. (c)
104. (a)

—6x (2 +10x+25)=3x2xx % (x +5)
Second polynomial = 3x* + 12x - 152*
_32 (2 +4x-5) =322 (P +5x—x-5)=3x" (x +5) (x - 1)

RequiredLCMzSXZszx(x+5)2(x-1)s6x2(x+5)2(x-—1)

3. (b) '~ x—kisa factor of 2x%2 —kx -9

= kK-9=0
k=+3
But factor of x*+ x — 12 are (x +4), (x-3)

22 -K-9=0

Hence value of k is 3.

4. (d) First polynomial =

2014/

{ar

2+bx-x-b=x(x+b)-1(x+Db)

Required LCM =x—1
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=(x-1)(x+b)

Second polynomial = x* + x4 —x—a=X (

=(x+a)(x-—1)

x+a)-1(x+a)



g

5.7t Required remainder = O Ey7 = == o g7y 1oy
(using tace

w H'“.”r_

{"n”

- 24y° ~ 8y° = 26y° + 10y° = 34y — 34,3 _ 0

() x*+2)x*+5x2+ 10k (x +5
b

5x° - 2x + 10k
5x2 410

- 2x + 10k =10

6.

But remainder is — 2x,
=2 =2x=-2x+ 10k - 10

= 10k-10=0
k=1
7. (b) ~ (52% + 14x + 2)? — (422 = 5x + 7)?
=(5x2+14x+2-4x2+5x—7)x(51'2+14x+2+4x2._5x+
_=(x2+19x—-5)(9x2+9x+9)=9(x2+19x-5)(x2+x+1) 7
Clearly, (x* + x + 1)is a factor of {(5x2 + 14x + 2)2—-(4x2—-5x+7)2]

Hence remainder is Zero.

8. (a) Atx=1
Polynomial = (1) - (1) 4 (1y13_ 1 _ 1-1%1~1=0
(x-‘l)isafactorofxz"'-—xz”+x‘3—-1

at, x=-1
Polynomial = (- 1P (~1)4 (-1)1B_1q 1-1
==lelaloq ey

(x +1)is not a factor of x29 _ 424 ) O
Hence option (a) is correct,
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'y’

5x + 7)
1)
.',-

plere factors are 43,-43,3. Hence option (d) is correct.

() letx — & 1s a common factor.

@ - NMa+a=0and o’ - 14a + 22 =0

t‘-uh/irm,l'l"z 1Ma+a=a?-14a + 2a
- - a
- a=3

2
Putting a = g, in the first equation (i) (%) -11%4—4:-0

— 02—33“"'9‘7:0
a —24a -0
- a-10,24

11. (a) Since x + 4 is HCF, therefore it divides both the expression and each

expression becomes zero at x = - 4.

2(-4¥ +k(-4)-12=0 and (-4 +(-4)-2k-2=0
- 32-12 =4k and 16 - 6 = 2k
- k=5 andk=5

14. (b) x(y-2)(y+2z)+y(z-x)(z+x) + z(x - y) (x + y)

16,

x(y? - 2%) + y(z22 - x%) + z(:® - )
- x(y? - 22) + y22 —yx® + 2% - 2
~xly-z)(y+z)+x*(z-y)+yz(z—y)
=(y-z)[xy+xz2-x*-yz] = (y-2z) [y (x—2) + x (z- x)]
=(y-2)(x-2)(y-x)=(x-y) (x-2)(z-y)

(a) Given, ;'z:fr = XW = Yz
Now, (xy + zw)? = x*y* + 22w? + 2 (xyzw) = X2y* + 22w + 2[yz-yz)
= P + P22 + 2wl + P2 = (0 + D) + 2w + X

= (2 + ) +w? (P +20)= (2 +2%) (Y + )
1 2 1009 _4

(D) Given, S L1+ 42%2+1000"
¥ 2 1009, _q1_
= x+1_1+y+2-1+z+1009 1=1-3
X y Z il

Tyl Ty+27z+1009
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17. @) @+ 4+ 2 - 3abc = (rH,[,+,_-)(a2+b2+(:2—ﬁb-bc‘-—m)
2 2
= (n+h+t‘)%((ﬂ—b) +(h"f) +(C-a)2)

2 2
= (258+260+262)%{(—2) +(-2) ,,42}
= (780)% x 24 =780x12 = 9360

18. (b) We have, ¥’ =27 =(x-3) (x*+9 + 3x)

Now,xl+9+3.r)x3+4x2+12_t+k(x+1
2+ 312+2x

2+3x+k
2+3x+9

k-9
Value of k should be 9.
19. {e) Letflx)=x%"+2
putting x* =~ 1
f)=-1)"0+2=3
20. (o) Given, a*=bW ==k

= ﬂ=k”x,b=k”yandc=k”-‘-

21. (¢) g= lex

=Ry
1+12+2r-—(4+x2-_4x)

3Q

-+
g
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22 (b) Given, pqg+gqr+rmp =0
= "'?'=P‘?+"PEfC-

2 2 2
zp t 2‘1_ gt
pi-qr 9 1P r-pq
2 2
|4 4 q r2
=2 2 +3
prHP+pq qTHpaeqr reqrarp
q r p+q+r
=pFg+7 p+q+r*p+q+r=~p+q+r=1

23. (d) x+y+z=0
- (x+yP=(z)}
- 2+ -2z =-2xyetc.

1 1
+ +
Y R (zz+x2—y2)

2ey?-z
 ; 1 1 1]z2+x+y B
=—2xy+—2yz+—22x=_§{_w—z‘} =0 (cx+y+z2=0)
24. (¢) We know that, a + b+ ¢ =0 then a® + b® + ¢ = 3abc
Here, x-y+y—-z+z—-x=0
(x-y)’+y-2°+@E-2)° 3Gx-y(y-2)-x 3
4x-yy-2)z-x) ~4x-y)y-z)(z-x)" 4
25. (d) v (@+b+cl=a*+b*>+c*+2(@ab+bc+ca)
62 =14 + 2(ab + bc + ca)
= ab+be+ca=251411

Now, @® +b* +®=3abc=(a+b +¢c) from, (a> + b* + ¢ —ab - bc — ca)

36 - 3abc = 6(14-11) =18
or, 3abc=36-18=18
= abc=6
Second method :
By inspection (trial)a=1,b=2,c=3
26. (c) Given,x(x+y+2)=9, y(x+y+z)=16andz (x +y +z) =144
Adding all the equations, (x +y +z) (x + y + 2) =9 + 16 + 144
= (x+y+2z)P*=169
= Xx+y+z=13
x(x+y+2z)=9

= x(13)=9 .

I
Gle
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27. (&) Given, (1) + (= 20) + (- 3wy’ =3 % (-2) (- 3) uvw
u+(=2v)+(=3w)=0
= u-2v-3w=0

= y-20=3w

28. (d) - a+b+c=0
= a3+b3+c3=3ﬂbc

PP Y-
abc " abc " abc

30. (¢) v x«xy”, yoz" xazP

= pP=mn
31. (c) - x==(b-C)(a—d),y=(c—a)(b——d)and z=(@-b)(c-d)
x+y+z=(b-—c)(a—d)+(c—a)(b-—d)+(a—b)(c—d)=0
Hence, x3 + 3 +2% = 3xyz

32. (d) Given, a+b+c=¢g

and @+ p 4296
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Algebraic Identities 29
We know that, (@ +b + e  =a+ b+ +2ab+ 26+ 2ca
= (a+b+c) =(ﬂ2+b2+c’2)+2(ab+bc+m)

= (ﬂb'FfJC‘Q'Cﬂ) =]2—{(a+b+c)2_(ﬂ2+b2+62)l
1
= 21(6)°~26) = § {36 - 26) = 1 x10=5

33, (a) Given expression = 3x° - 2x%y — 13xy? + 10y
x -2y is factor of given expression, the expression will be zero when
x-2y=0
putting, x = 2y in the given expression
=3(2y» - 2(2y)*y — 132y + 1043
= 3(8y°) - 2(4y?)y — 13(2°) + 10y°
= 241> - 8y° — 26y° + 10y° = 34y° — 341

= 0, which is remainder.

o 2 =3 2+_1-=1
34. (b) @+ 3% -

=a-a?+1=0

Multiplying both sides by a* + 1, (@* + 1) (@* —a*+1) =0 x @ +1)

3 :
= (a?) +12=0 @ Pyt P =+ )

= a%=-1
a12=1,ﬁ18=—1,ﬂ84=11a90=“1
34

33
220 — g198 .2 = (aﬁ) 22 =-a* and @?% =a®0? = (a") =t

Requiredsum=1-—1+1-1+1—1-a2+u2=0

35. (a) Given, x+y+2z =0 .- (@)
XYz

Expression = (x+y)(y+z)(z+x)

XYz
{(x+y+z)—-zH(x+y+z)—x}{(x+y+z)—y}
- [from (i)]
~ (0-2)(0-x)(0-)

.. (@) xyz
(ii) = XUz
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30
36. (¢) From first two ratio,
8(5x—7y + 10)=1(3x

= 37z 58y =72 9(5x -7y + 10)

1 first and third ratio,
0 =11x 44y~ 10

+ 2y + 1)
_1(11x + 4y —10)

Fron
or, 45x—63y+9
or, 34x—67y=—100
from, (i) - (ii), 3x + 9 = 1
or, x+3y=7
putting, x =7 =3¥ in (i),
37(7 - 3y) - 58y = =79
or, 259111y —58y =— 79

or, 338=169%y
A or, y=2
’ Again from (iii), x +6 =7
= x=1

. x+y:1+2=3

37. (d) From I and II term,
2x-3y+1 x+4y+8
2 v .3
= 6x-9y+3=2x+8y+16

= 4x-17y=13

From I and III term,
X+4y+8 4x-Ty+2

g T @ 5
= 51‘+2Uy+40=]_2x_21y+6

Solving equation, (i) & (ii), x = -1, y=-1
X+Yy=-1-1=-2

38. Bl B
i Gp=c-a,&=a—p
Agai“'b"'”ff-‘--'f-'+az—b=0
g vy 33

3
(#)+() )
=Py (c~a)*+ (a-b)
=3(b-c¢) (c—a) (@=b)= §i‘.¥:“£

abe
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31

o X4 2m X = 2%+ (% 4+ 2)

19, (a) 3
& (2x — 2)* - x(2x 2) + 2x ( el 2x)
(i) 4x? < Bx + 4 - 2x2 2x + 2x
-2x? - 4x 4+ 4 = 2x? + 2) - 4x
= 2(2x) - dx =
(ll) X -6 =k
40. la"
| 1 ; 5|
- (iif) - 2=k%; 3=ky; 6= k? vo2x3-6
1 1 4
o Kxkl=k
, e 1
- K ¥k
1
= %4'%:-2—
1

31. @Y Xx+y

- X+xy+y*=0
L-pP=x-y @ +xy+y)=0

o1 1} 2 (b R+ +c2=ab+bc+ca
2 2
~ -] +(6-cf +(c-af] =0
= a=b=c
.. (ii) gf;-g%g=2
2% 2x 2 _L_,__z.,_l
43. (b) 73 - = =35-5710 5
3x%-5x+3 x(Sx—5+%) 3(x+.})_5
4. (d) x4+é=119
2+ %-41194,2 =11

3
Hence, x° - 3) +3%x3=27+9=136

—

HU-I"H
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45,

46.

48.

49,

- GIVEE T _
R 2 (), It is ponsih), i

o’
Lucent o 2 4 (2 X 2 Wy,
Bt =) | =0
o (er¥TT __g=panc®
(). e .2
sy, X t }; Sk ]
Whtll B " :) ( 2 » ."“' ‘y
Adding. (s T ] x=y =4
:pom ratie Prppt‘f""" - (Y ‘J)')‘f(_-\' 1 U)
(a) Fre _ __J_i_+__7
(_\‘-—-'I )-(.\‘ + j;)
=127
/ iy
iy X+¥ X L%
e ._"f .;‘_{.———7"—- 4 4 3 ' '
1 y Yy (Affu[{j‘,)hu':!n " rede of g
ry :I-L -”'_':'—':'_‘ ol
Again, 4 =47 37 /4
xy A%y
or 1 "J12
2
("F) xy
or, 'TE"" ]2
16 _ 4
= Iy= 1 ™" 3
S S
(d) We know that when x +y +2 = 0, then, x° + y” + z° = 3xyz,
2 3 3 3
2 2 x+y +2z
PR 4
¥z Xy Yy
3xyz

(© P -2y-xip +y
=0+ =y - xyt = O+ yP - Bay(x + y) - xy(x + )
:(x+y)3—4xy(x+y)=a3—4b2a

(a) - (3a+1)2+(b—1)2+(2c-3)2=0
= 3a+1=0
= 3a=-1
b-1=9
= ph=1
2c-3=¢

= 21’.‘:-..3

3"'*'1’4'20:._1+1+3_q
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-

B °
== I+y=-‘.€—y'

On cubing both sides,x3+y3+3xy(x+y)= :;13
1 vy
g x“sy'a' “x3_5f3=3xy(x+y)=3x1=3
51. (b) 2:2+J‘C5x+2‘ § 2\~ ;
I(ZI+5+ f) 2(x+-}—)+5
o | 3
T 2t+5 (Let x + l:I)
OF ra tio, ) According to question, Elrg =.%
= f=%
red-}

(“‘b)z (b*f?)z (c-a:)2

2 ® G-c)e-a) " (a-b)(c-2) * (a-0)(b=0)

_(a=b) +(b=c) +(c=a) _3(a=b)(b-c)(c=a)

(a-b)(b~c)(c-a) ~ (a-b)(b=c)(c-a)
[Since (@a-b)+(b-c)+(c-a)=a-b+b-c+c—a=0

(@a-bP+@®—-cP+(c-ay=3@a-b) (b-c)(c-a)

53. (b)3x + 7= =5
] 7
or, 2(2x+3x)—5

1 _10
or, 2x+ 3, =73

; : 1 1 1) _ 1000
Cubing both sides, 8x> + 73 + 3(2x+-3E) (Zxﬁ) =57

1 10 2 _ 1000
o, 8x° +'2"§;3+3'T'3_ 57

5 1000 20
or, 8x°+ 2753 S )

1000-180 _ 820 3010
-~ & 2 27
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54.

55.

56.

Lucent’s SSC Higher Mathematics

(b) (a— 3 + (b~ 4P + (€~ 9 =0

2
is possible only when each of (@ ~ 3P, (b—4) and (c-9p; 26

n.
(@a-3)72=0,(-47%=0, (c-9)P=0

= a-3=0,b-4=0,c-9=0
a=3,b=4andc=9

Hence, fa+b+c = /3+4+9 = 16 =4

(c) Average of x and % =M

M
1_om
= X+ =
2
Squaring both sides, (x +%) = (2M)?

= 1+ é+2-x-% = 4M?
- £+§+%4M2

= x*+ 12=4Mz—2

X i

x%4 Lz 8
1 x°t 4Mc-2
A S 1O F;
verage of x* and p 5 5 Fiomg
2(2m2-1)
= 2 =2M? -1

© a+b?+2=2(a-b-c)-3

or, ﬁ-2a+1+y+2b+1+8—2c+1=0
or, (a-l)2+(b+1)2+(c+1)2=0

It is possible only when, g =1, p = l,e=~1
Hence, 22 - 3p + 4¢ =2+4+3-4=1

« o) A+b+c=0

then, "“—-—1————-+‘——_—————- T
(a+b)(b+c) (a+c)1(b+a) A (c+a)1(c+b)
_ (c+a)+(b+c)+(a+b)
a+b (b+c)(c+a)
=-L+a+b+cygy
(a+b)(b+_c)(c+:)

Scanned by CamScanner



- 20 +2b42c
(a+h)(h+c)(r+u)

) _2(n+ bac)

(a+6)b+c)cra)
=t~ 0

(a+b)(b+ c)c+a)
58. (d) Given expression - 5x2 —~Axy 4+ Y2 ~2x 4 1 = ()
= 4 —dxy+ P42 _9psq
= (2x-yP+(x~-12=0
It is possible only when 2x — Yy=0andx-1=0
x=1 and y = 2
x+y=1+2=3

59. @A x+y+z=b+c-2a+c+a—-2b+a+b-2c
= X+y+z=0

= x+y=—z
Now,x2+y2-z2+2xy==(x+y)2_zz=(_2)2_22:22_22:()

60. () (y-2z)+(z-x)+(x-y)=0
Ifa+b+c=0thena®+ b+ 3 = 3abc
Hence, (y —2)° + (z —x)* + (x = y)* = 3(y - 2)(z ~ x)(x - y)

Yy, 3
61. (¢) ' x=2-23+23

2 1
= x—-2=23-23

Cubing both sides,
3 3

-3 x2+3ex4-8=(23) -(23) - 323 23(23-23)
= xX—6x°+12x-8=4-2-6(x-2)
= X¥P-6x2+12x—-8=2-6x+12
= xXP-6x*+18x+18=2+12+8+18=40
62. (d) @+ +SE=3abc=0,ifa+b+c=0
- -c2-3abc=0
= a-b-c=0

= g=b+c

63. (b)'w x*-3x+1=0 (i)
= x2+1=3x
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2 2
Squaring both sides, (*+ 1)? = (3x)

| e}
= a1 20? =942

= yli41=72
3

Niow: 48+ _l1 s 4 (%,) = (x+ _{.—)(x2+~]§-—'l) R
; " ’ X

b 2 7
“+1 'L_l_*t__ - ( ,_-1-'_) ZL_ ,
o (17?;')( ¥ —1) - (x2 . [From cquyy,,, (i) g
f
=37-1)=3x6=18 ‘
64. (d)'.s 24+ 1 =D
s : 3x
- Ol g 5 6%+ 1 =15%
o f
Sy SY
Now, —5—==
6x% +20x + 1 (6x2+1)+20x
5x o 1
T 15x+20x = 35¢ =7 (frop, i
nO5. (¢) ' o+ ",]_2-4

= (m—-2)+ 2-4 -2=2

Squaring both sides, (m —2)? 4+ *——1-——~+2(m 2)( 2)=4

= (m-2)2+

66. (¢) ' az=b+c
b ]
= @ ta=a+ph+o
= R(ﬂ-i»])::a-;—b-{.c
- (a+1)=‘l_t§qt£
1

(;H.])'a+b+c

Similarly, B2 = ¢ 4. ,

1 )
= o — e
b+1 " axbycand =44 p

1 c
=5 —_—
c+1 % avhye

1 3 - A+0+C
L T e S b
a+14p,7 c+1 = a+b+c+a+b+c+a+g+c =g:£:§-l
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I-at1-p+i_c-4

68. () ‘72+l’2+"-f’+4a+5=0
= @+4a+b0+2b+5_
= ‘12+4ﬂ+4+f'2+2b+1=0
= @+2P+@®b+12=0

It is possible only when, a + 2 =

=bn=—2
and b+1=0

a~-b_=2+1 -1 1
a+b -2-17-373

69. (¢) Let each ratio = k then
v=kb-c)b+c-2a)=k(*-c3)-k2a(b-c)
y=k(c—-a)(c+a-2b)=k(*-a*)-k2b(c-a)
z=k(@=b)@a+b-2c)=k(@-b*)-k2c(a-b)
Adding, x +y+z=0

70. (a) From componendo and dividendo

(x3+3x)+(3x2+1) _ 189+61
(x3+3x)-(31'2+1) 189 - 61

or, 3 = 128 - 64
(x-1)
13 5
X+ o]
or, (x-l) "'(4)
r+1 5

Solving x =9
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=Pt g Pt g = R 2Xpyq

- 12'i2 4 u:’.p: I 2'rpyq = {)
= (xq-yp) =0
Xq = yp
- a+c+e ali
/ 1. (.'l, E- & - f = b‘;-a +f (fs”:'“ !7]‘“!){“,“””’
X+Y+2 Y
sk vtio (?_r+y+z)+(r+2y+z)+(x+y+22)
X+y+z
B 4(:r+y+z) 4
3. a+b+c=0
= g+b=-—
Squaring, a*+ b*+ 2ab =
o, a?+b?=c*-2ab (i
. oo i
3 Ryl (c:2—2nb)+c2 i
Given expression = T Z_ab rom equatjq,, (i
2(c2—ab)
“T2_.) "2
(c —ab)
’74. (© 22+ 8y2+922 4xy —12xz =
or, xz + 4y2—41'y + 4y2 b 922"12x2 =0
or, (x-2yf+Qy-3z2=0
x-2y=0
= 2y-3z=0
= x=2y=3z
75. (¢) Given expression
= p%a® + p2b2+p2c2-—2pab-2pbc-2pcd +P+ 2+ d?<0
or, (p*a® - 2pab + b?) + (p2p2 _ 2pbe + ¢%) + (p*c® —2pced + d?) < 0
or, (pa—-b)*+ (pb-c) + (pc-dP <o

It is possible only when, pa - b = 0,pb—c=

b
oL p=g,p=fandp=4
b_c_d
il
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To.

79.

80.

81.

82.

83.

(a)

. (©

(b)

(c)

(b)

or,

(c)

(c)

(d)

or,

or,

g

Algebraic Identities e
We know that,
(@vbreYea v bt 30+ o)et a)(a + b)
G0) = a® + bY+ ¢+ 3 x 10 x 20 % 30
(cbrercraratb=10 +20+30=>a+b+ ¢ = 30)
a4 b 4 & = 27000 =3 x 10 x 20 x 30
— 27000 = 18000 = 9000

A +3(b+c)(c+a)a+b)

We know that (@ + b +¢)* =a" +1
a+b+c

2x+2y+22=btctctata +bh= xt+ty+z=
(x+y+zP=ad+pP+c+ 3(2x)(2y)(22)
P+ b= (x+y+z)-24xyz
We know that,a + b +¢=0
a® + b + & = 3abe i MRS
but,a+b+c=0, b=—-(a+c)c=—(a+b)
from (i), @ + b® + ¢ = 3a (=(a + ¢)) (~(a + b))
=3a(a+b)(c+a)

Ifa=x-y b=y-zand c=z~-xthen
a+b+c=x-y+y-z+z-x=0
03+I:3+c3=3nbc=3(x—y)(y-z)(z—x)
(ab + be + ca)2=n2b2+b2c2+c2u2+2abbc+2nbca+2bcca
0 = a2b? + P22 + c2a® + 2abe (b + a +¢)
0 = a?b? + b2 + c2a® + 2pq
@?b? + bPE + Ca? =-2pq
4922 + 9 (a + b)? —42(a + b)c = (7c-3(a + b))}
= (7 x8-3(89-69))
~ (56— 60 =(-4)=16
;;cz-try’+7.2—2ch-—2:¢2+2yz-—-(Jc—y—-z)2
=(.q+1»'+s—1r'-—s+;:-—p—q—r)2

=(-rf=r

(x+y+z)2=x2+y2+zz+2(xy+yz+zx)
102 = 60 + 2(xy + yz + 2%)
_______100-60 _—.xy+yz+zx

2
xy +yz+zx=20
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2
84. (a) (ac—bd)?+ (ad + bc)* = @’ + bPd* — 2achd + a*d” + b2c? 2aqy,
_ 2 (R +d) + B+ )

=a2. 9 4 522 = 2(122 o bz) ( r;_; L

=9 5% 1=

85. (¢) Letx—a:p,x—-bsqand x=c=1r
then, g-p=a-br—-q=b-cp-r=c—4a

Putting these values,
Given expression =pq (q—p)+qr(r—p)+rp (p —7)

=—(@q-p)(r=p)p-7)
[See result 7 of theoy
=—(a=B) (- ) (c —a) 7 Pay

(Fa-B=g=pb-e=r-fands .,
“p,

1 1 1
¥y

2 (xy-l.iy]-—)

W= et )ofe-2)( -3

= % {2a-2¢ + 2b-24)
=2 (ac + bd)

+1:xs+27f4+l—-x4

=(x4+2x2+1___x2)
:"((12+1)2___x2) (x4

+1+x2)(x4+1__x2)
(x4_x2+1)

-4 1)

sl
x4+ 1 x)(x2+1+x)(x4_x2+1)

- (x* -
((;2 x+1)((x+1)2 i rz+1)
= =X +1)( i
Amgo 8 8iven opy x;+1+v")(x+1_&—)(x4 .
= X%#i1)

.
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! :-,lllfb(.
@ - 120 + b = a' - 2% + b* — 94°b?
a8 b = .
(a® = b*)? — (3ab)?
( L ? i B o]
7 i 3 = (a* — b* - 3ab) (a* - b* + 3ab)
o () at b (@ + b - 2a°b
89 . _
g+ bt = (@ + b — {2ab) (@ + b + {2ab)
4, bt
or, ui +ab2+;beab =@+ b+ f2ab=x+ {2y
g0, (d) Given Y= g4
2
= .1'2 — a 2
w(-:r_,,pin/ (a+b)
‘ _ b
Y= a+b
P =~r = yl = b
. (a+b)
txy x?_a?
. Sa=3
y- b

3 .3
o xX“+y° g2ab?
By componendo and dividendo, . y2 = ‘;2 )

2
(p+4)

2
(p-1)
By componendo and dividendo,
2 2

x-y (pra)-(p-9) _4p 24

x+y-(P+Q)2+(P"4)2 2(p2+q2) p-+q

L
91. (b) Yy

92. (a) x+§=1=>x-1=

X
9B. (@) v a=yigb=Frzandc=gez

x4y 1 x+z 1¥*%2_ 1
Xy =ar Xz =br yz c
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2abc

or, x= %€
* X = Pc+ca—ab

94. () HCF of expression = (a + 1)

LCM of expression =a® +a*—a-1=(a+ 1) (@a+1) (@a-1)

l First expression = ?-1=(@-1)(a+1)

We know that,

HCF x LCM
First expression

Second expression =

_(@+1)@+1)(a+1)(a-1) il &

(a-1)(a+1)

3

Now, 3 + ;lgu(xﬂlg) —3(x+%) (x%)
=Wp+2P -3 (Jp+2)
=Up+2) (fp+2)2-3)
=UWp+2) (p+2-3)
=(p-1) p+2

6. (c) We know that, whena+b+c=
F = ﬂ2+b2+02=-(2ab+2bc+2m)

0 then

Given eXpression, a% 4+ p2 + 02
(g_b)Z +(b- r_')z

—
-~
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+(c-g)2
a’4+p?, 2
2@ 457+ ) _(pp o7

+c) 4 (212 +c2) [from equation (i)



Algebraic Identities 43

. (© Givenx“+x3-4x2+x+1=0dividingbyxz

9.
1..1

.r2+1"‘4+ f+;§=0

2+ -1§+x+%—4=0
x

2+ —12—+2+x+31r-—6=-0
X

2
o5 (x.f--%') +(I+%)'—'6=0

= ]/2 2 S 6=0
which is required expression.

98. (©) Given expression,
_2+1)@2+1) (24 +1)... (2% + 1)
(2-1)+1)(2241)(2+1)...(2%41)

= {2-1)
=(22-1)C*+1) (Z*+1)... %+ 1) (2*-1) @ +1)... @2 +1)

.............................................................................

= (0 =1) (2% +1)=2"0_1

First polynomial

99. (a)
p(x)= x>+ 3x%y + 2xy*
=x (&% + 3xy + 2y%) = x (x? + 2xy + xy + 2y)
=x[x(x+2y)+y(x+2y)]=x(x+y) (x+2y)
Second polynomial
=x* + 6%y + 8x%?
— x2 (2? + 6xy + 8y?) = x2 (x? + 2xy + 4xy + 8y°)
=22 [x (x + 2y) + 4y (x + 2y)] = x? (x + 2y) (x + 4y)
HCF = x (x + 2y)
00.(a) *. pgr=1 r =p~lqg' and rl=pgq
Eliminating r from given expression,
1

, : 1 !
Given expression = 1+p+q L Y1+q+pq

F 1+P_1‘?_1+P_1

q 1 o Pq =ﬂ1_+_p,‘11,1
=g+pg+1 T T+q+pq ~ pa+l+q a+Pi+
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0l.a) -+ x+y+z=28 o
ﬂ“d@—I)+U—y}-z=ﬁh4x+y+3)—25_0

(s-xy+(s y}‘-*3+3(5-.1‘)(5-‘y)(2)~

S—Xy i, b 8

= (s-x) +(s—u}3+3(s—-x)($—y)(2)-—z3

> 2 v—x+ytZ
102.(2) X*=y+z=>X + X y

e

. S
= Y¥y+z x+l

) —
B, [ and 7, 7=X+y+Z
Similarly 717 =xFyeE 41T

«

Yy el x+y+z
X =+
_’(_1#1-+§_}-_].—+E-_1T B I+y+Z+I+_l{+2 X+y+z ﬁmal.

103.(b) - p+ q + (—r) =0
F’3+q3+(_.r)3=3pq(-r)#sx (—'30)=—90
(Recallthatr:+b+c=0==ra3+b3+c3=3abc)

5
104.(a) J;_]l 0+ 4x

ity
i 4

5 4 3
- P-lext+2% 232"« _x4+xt4x _xz__x__l

= x-1 x-1
S rx+1)-1x2+x+1) B (+x+1)(x3-1)
= (x-1) N x-1
2 D=1 (2
_exe )g_ig(x +x+1) P T

Required square root = 4(x2+x+l)2 =24+ x+ 1

Second method,

5
11-11 - ‘+13+12+x+1

Given expression, = y*

PR+ 14254222 4 o
=x4+12+2-x3+212+x={x2+x+1)2
*ﬂ—w
I"+?_t2+2
_ &2 (022
-_—-—____-_-——"_—"——
14+2T2+2

105.(b) 4x3+4
X +212+2
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= 12\"'3”5*‘2"}’2
= 12"';12_:?2_2
3
y (r%%) (-2
=1 1 " -
- xﬁ+~x—6+3 X +;5 =p°-8-6p* (p*-2)
- xf'+;1‘5+3(P2—2)=P6—8—6p“+12p2
=
3
X-y-z
107.(c) p] )
3
x—-(y+2z)
2
3
x—(=x)
2

o i
e

45

1. Ifa+b+1=0then what is the value of (> + b*> + 1 - 3ab) ?

(a) -1 (b) 1 (c) 3

& Ifx= 0.08 2jr -
R (0.08)2

relation is true ?
(b) z<x<y

@ y<z<x
(d) x<yand x=2

() y<xandx=z
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1l __ 2ndz=(1-0.08-1then which of the following

[55C Tier-12012]
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46
i alue of ( ‘]E) ?
3. Ifat+ ‘14" _. 23 then what 18 the v W 7
(2 )
(@) =3 () 3 @7 /Hf;(_"xnr;w
d S
12
g0+ 84
4. Ifx+; l - 3 then what i$ the value © x 126
| 123
(a) 113 s = (C) [SsC ?For-!?m?f
5. Ifa+b=6a p = 2 then what is the value of 2 (a (d; .
[ +bh=06a—-V"
| ﬂ 30 (c) 40 0 .
@ “ [SSC Tier-1 2,
s .1 I
6. If2a- 2 +3=0, thenvalueof(a —n3+2) is
40 -47
(@) 5 © -% © -7 (d) =
[S5C Tier-j -?Ub}

7. Ifractorsofr"+(a+1)12—(b—2)x—6are (x + 1) and (x — 2) then vajy,,

of a and b are respectively is—
(a) 2and 8 (b) 1and 7 (c) 5and 3 (d) 3and 7

(S5C Tier-J 201y
8. Ifxisrealand x*+ % =119, then value of (x . %) is
(a) +4 (b) +9 (c) 3 (d) £2
[5SC Tier1 201
’9- Ifx*+y’=35andx+y= Sthenvalueof(% %)is |
@ 3 ®) 3 5
7 ) 3§ © 2 @ 2
- P y2 r [S85C Tier-I 2012
i =Z+ax™ =1, 0
by +cz X" gx + by = 1. then value of {5+ bb +755 s
+y +2Z
(@) -1 (b) 2
() 1 d) -2
» Value of a and b (a > 0, b < 0) for which o
:-':)be 1s 8x% — ax? + 54x + b is a perfed
a=12,b==-9
1 (c) a:j:,b:_v E:)} a=36,b=—27
3 = ai= J
s a+b then valye of X+22 +X+2b ey PR EREs
X-2q is
(@) a () b X~ (2b
<) 0
(d) 2
[SSC Tier-l 2010
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Ifﬂ""b +c=8, then value Df(ﬂ‘—-4)1' - (!;_.3].1 " (C—1)1—3(a—4) (b -3)

(a) 2 (b) 4 () 1 (d) 0
[SSC Tier-1 2012]
14. Ifx= r*f Y= J_—_“f then value of x* - + Yt - 2x2 is
(a) 16 (b) 20 (c) 10 d) 5
[$5C Tier-1 2012f
15. 1f5a + -313-5, then value of 94? + E]F is
@ % ®) 2 © % @ %
[SSC Tier-12012]
0, then val il e
16. Ifa+b+c= en value of bc"'m*ab
(a) 2 (b) 3 (c) 4 (d) 5
[SSC Tier-I 2012]
17. Ifa, b, c arereal, a®+b®+ 2 =3abcand a + b + ¢ » 0, then relation between
a, b, c will be
(a) a+b=c (b) a+c=b () a=b=c (d) b+c=a
|SSC Tier-1 2012]
18. If a® + a—lf = 98 (2 > 0) then what is the value of a® + -;‘g ?
(a) 535 (b) 1030 (c) 790 (d) 970
[SSC Tier-12012]
x4+ 12
19. Ifx+ % 1 = 5 then what is the value of =2
—3x+1
(a) 70 (b) 50 (c) 110 (d) 55
[85C Tier-I 2012]
20. Ifd? + b2+ 2=2 (a-b - c) - 3, then what is the value of 2a - 3b + 4c ?
(a) 3 (b) 1 ® 2 (d) 4
[SSC Tier-1 2012]
21. If2x - %:--6 then what is the value of x* + 1; ?
15
@ ¥ b ¥ © ¥ @
[85C Tier-12012]
22. If (5:!r2 3y?) : xy = 11 : 2 then what is the positive value of § y
5
@ 3 ®) 3 © 3 @ %
[SSC Tier-1 204 2 2 [SSC Tier-12012]
23. Ifax + by =6, bx —ay = 2 and x? + > = 4 then what is (@ + b?)?
a) 2 4 (c) 5 (d) 10
) e ) [SSC Tier-1 2012]
fssc Tier-1 207!
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M Mar E 5 - 0 then what is the value ve v - = (a4 2)__
() 3 (d) 2
(d} O (l‘) .l [SS(_ ‘f}l_,r‘fz
5 then what is the value of (@ + b?) 7 Uy
25, 1t a® = b° = 56 and a — b = 2 then WAEH 5 b
B o e 20 © 18 @=-l
(@) -12 (b) < [SS¢ m“r‘fzu,
i lue of a* ? Y
26. Ita+ ‘, - 1 then what 18 the va ) -
2 (b) 2 () -1 4 Y
(;\) = - [-‘74‘)(_1 Tit.r_f_)

. <0y
5 U Lo, Q) = Bl 1 = 41 =1 10ER WHAL 1S the oy *
o fAl— B) =0

aabtact=3abc 5

@) 11;: T @ 0s () 105 (d) 155
[SSC Tier, 201y
28 Ifx=2tandy= 2%'-1 then for what value of {,x = y is correct ? |
(@) % b) = ‘}; (©) 111' )y - Ji
[S5C Tier; 201
":9‘ 1f x and y are two real numbers and x + y = 8, then maximum Valwz;
' Yy is
@) 16 (b) 18 (c) 12 (d) 15
r o (SSC Tier.f
F & | Answer-1B7) T

Ld 20 30® 4 () 5. (©) s _
9.() 10.(c) 1. (b) 12. (d) @ 7. @)

8. (¢
13. (d) 14,
7@ 18.(d) 19.(d) 20. (b) 21 el (@) 15. (q) 16. (y
B.0) 2. () 27.

22. (b) 23.
(*) 28. (b) 29 (a) ) 24_:'_-(&-
!' L@

- A

. Explanatio

a+b+c=0 = a3+b3

e i

+c3-3abc=0, here c=1.
b z=(- R

( 0.08* -1 = (1-0.08 -1) (1-0.08 + 1)

= (- 0.08) (1.92) = i

x =(0.08) V0<x<q = S

et
(opa} - 3]

Yy
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g to question, a* +4a%2+2=23
or, a* +442-21=0
or, a*-3a’ +7a*-21=0
or, (@*-3)@*+7)=0

or, at=3 - T o)
2

ot -

Trick, if x+%-a then x5+;1§"ﬂ5—5a3+50

Accordin

4. (a)
.
Heﬁ:x"‘x"
5,1 _35_5x334+5x3
X +x5
=243 -145+ 15
=243 -130=113

(c) (a+b)2+{a-b)2=62+22
2 (@ +b?) =40
P+ =20

6. (@ 2(«-%,—)+3=0

—

1
=> ﬂ'—a"z

1 a2l a1 _=27
Cubing both side, as-—a—3—3a2a+3aa2 8
' 1) =27
or, a3-§§-3(a-—§)= 8
3| =22
or, a?’--al—3—-3(-§)= 8
1 -9 27_-63
or, as-?ﬂ'f- 8~ 8
1 -63 ~-63+16 _-47

=x3+(a+1)x2-—(b-2)x'6

7. (b iven expression .
o " __1 and x =2 are its zeros.

ctor, then X

x+1andx-—2areitsfa
y+b-2-6=0

putting x =-1,-1+@+1 )

or,a+b=38

Scanned by CamScanner



appratee
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uee ¢
’ .= ()
_a(h— = 2) =~
putting X = 2,8 +4 @t 1) -2 (

)
or, 4a - 2b = -10

Solving (1) and (2),a= b b7
9. (@ L+y=FH
| = (x+y) & —1y+u) . 35
= 5 -xy + )= = 35
- B-xyty =7
ol (o by 5)
or, 25-3xy=7
or, 3xy=18
or, xy:(,
Lot 2
» Efz 22

10. (o) From i =@ +ax "ax+by

x'z:by,{.czfy2=cz+ﬂx,22=ﬂx+by

. a b c
Given expression = 7y + b+y +F 4z

oo (i)

i k. 8 ¥ € r4

= ——X XE= g ——X=
a+x x bty y c+z 2z

' ax by cz

ax+ %2 by+y2 2

' Y+Yy© CZ+Z

___ax by b5

m:+by+cz by+cz+ax ' ¢z +ax + by

Putting value of x?, 32, 22 from (1) %,}% i

'l (b) B —ax? + 54x + b = (2x)? — 3.(2x)2 (12)+3(2x)(3) +b

Clearly {5 =3 and b = 33
or, ﬂ-_-'36‘I b=_27

|

12.(d) x= 4ﬂb

=

(by con Ponendo and dividendo)
-a

_—— (i
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¥ty < 5)
13.
g}
14.
15.
16.
17.
'endo)

. (@)

51

= =
®

Again from X = 27, 2 -

x+2b 2a+a+bh a +b _3a+b
oL xX- 2b 2” S b a- b
Adding (1) and (2)

J.+2ﬁ x+2b (3b+“) (3‘“5) _ 2(b- 2(b-a)
tx-2" “hog =2

u—
-:-

.. (ii)

xX=

trick}r appmﬂd'l.
. o = 4 x
Putt]ngﬂ—l b—-3 x=__1__-‘|1-_§_§-3

x+2a x+2b _3+2 3+6
x-2aTx=-2b"3-2%3_6 =5-3=2

(d) a+b+c=8
= (a -4)+(b—-3)+(c—1)=3_4_3_1=0

s x+y+z=0

- r3+y3+23—3xyz=0

putting x=a4-4,y=b-3,z=c-1,
(a—4)3+(b-3)3+(c-—1)3—3(a—4)(b—3)(c—1)=0

@ x*+y =22 = (- PP = ((x + y)x - )P

2
=(24’E-—2a*-) =16 (-x+y=2Vaandx-y=

9

=)

J_ W
(d) 50+ =5
3a

= %3&4-*515):5
= 3a+ -5'1-; = 3 now squaring both sides.

2 45 2 3,13,,.3

at b° ¢ _a’+b’+c’ _ 3abc _
®) betca*ap = abc T abc 3

¢ a+b+c =0,a+b+c =23abc)

(c) a3+b3+c3-—3abc=(a+b+c)%l(ﬂ—b)z*‘(b‘c)z*(c'“)Z:O

a+b+c=0

- (o -}

It is possible only when (a—b)=0,b—c=0andc-a=0

a=bb=c,c=a ora=b=c
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1
a

—10°-3-10 = 1000 - 30 =970

F
20. (b) Given, @+ +2-2a+2b+2c+3=0
or, (@-2a+1)+®*+2b+1)+ (2 +2c+ 1)=0

o, @-1P+®B+1P+(c+1P2=0
Itis possible only when, 2-1=0,b+1=0 andc+1=0
na=1lb=<1,c=-1

Requiredvalue=2a-—3b+4c=2+3-—4=l

21, (a) 2x-2r-1—=6
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g2. (0) x

If

o1,

1082 — 6 = 11f

102 -11t-6=0

102 —15t +4t -6 =0

5¢ (2t -3)+2(2t-3)=0
3 -2

—

t="2_r 5

o1,
or;
o1,

or,

i
(SIS0

gince % is positive, T

Il
=R

23. (d) ax +by —6and bx —ay =2
Squaring and adding,
2x2 + bPy* + 2axby + b + ay? — 2bxay = 36 + 4
or, @x+ bRy + a0+ a2y? = 40
or, (a+b)x2+ (b + @) = 40
or, (@®+bH)02+ y?) = 40
or, (@ +b*)x4=40

or, 2 +b*=10

24. (d) Adding 2 both sides of the equation a + al =0

N

. -
a+2+ ﬂ+2_2

2 3
1 1
Cubing, (a +2)° + 3@+ 2)2(a12)+ 3a+ ”(‘r ¥ 2) *(T +2) =5

or, (a+2)3+3{(a+2)+a—};§}+ 1 5=8

(u+2)

or, (a+2) +3x2+ _8

(a+2)3

(@+2p + ——5=8-6=2
(a+2)
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54
2 4 p? +ab)

P-pP=@-b@

a5, (b)
= . a2 + b? +ab)

56 = 2

2 b
28=a2+b2+ﬂb=(“"b) e

=

= 28=4+3ﬂb

ab=8 e
:ow az+b2=(a—b)z+25b _224+2x8
r -]-_.1
5 =

1
1 o P+3a+3at
26. (c)a +g7 =1 Cubing, a

1
or, @+ £§+3(a+ﬁ-)-1

or, @+ #134-3)(1-1
a

or, t+ %-1-3-—2 (where ¢ - &)

or, £+1+2t=0

= (t+1)%=0
or, a=-1

27. (%) (@a=-b)+(b-c)=3+5=8
or,a—c=8 or, c—-a=-8
but in next relationc—-a =1

question is wrong

. (b) x=y = 2t=2f_3-.l

29. (a) We know that, (x-y)P2=>0
or, x2+y2-2xy20
or, (x+yP-4xy>0
or, 64—4xy=>(
or, xy<16

e A
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