) “__-.-_l
; Ju WIN here

L

Discriminant > 0
= 2real roots , _

he Discriminant Iy

— b+ positive
2a

y
Discriminant = 0 oLk
= 1 repeated root oot

Discriminant < 0

"3
R

Discriminani@iAN DRSS )

“For. i |(tandaid | @uadratic  equation

5x% X P =G, the value of the expression

£?=4ac is called discriminant.”

It is used to find the nature of roots without

solving the equation.

Nature or Characteristics of the Roots|

(U.B + K.B)

Nature of a quadratic equation

ax* +bx+c=0, when a,b,ceQ and a=0 as:

(i)  Ifb’-4ac=0, then the roots are
rational (real) and equal.

(i) If b’-4ac<0, then the roots are
complex conjugate or imaginary.

(iii) If b*-4ac>0,and is a perfect
square, then the roots are rational
(real) and unequal.

(iv) If b®—4ac>0,and is not a perfect

square, the roots are irrational (real)
and unequal.

Note (K.B)

If given polynomial expression is a perfect

square then discriminant is 0.
Example 2: (Page # 19)

Using discriminant, find the nature of the

roots of the following equation and veriy,

_—

the result by solving the equatlm
X —5x+5=0_

(LHR £015) GRwv “2016 47, cwr 21&

RWP 20ii5, L'CI 2)17)
Solutlon L \

y % 3Y+5
a=1 b——5, c=5

Discriminant = b? —4ac

= (-5)* - 40)®)

A
= no real roots _p: negative \ .
e | UL UK DRIATIC

‘-'_..'-.-'I -"'--.- - -.'I.‘-.‘I.'-

UNIT

""LQRY ')'-’
EQUATIONS

=25-20=5

As discriminant > 0 but not perfect
square, Roots are irrational (real) and
unequal.

Verification:

Solving the equation
quadratic formula

_ —b++/b%—4ac

2a

_ (-5 £(-5)° -41)(5)

2(2)
_5+.5
2
Evidently, Roots are irrational (real)

and unequal.
Find k, if the roots of the equation
(k+3)x* —2(k+D)x—(k+1) =0 are

by using

equal, if k #-3 (A.B)
Solution:

(k+3)x* —2(k +D)x—(k+1) =0

Here

a=k+3, b=—2(k+1\ p__(k+]\_... {
As roots are-equél, frecriminan| is Zer2-
DI“C —-b" 180 El J e
r_—x.u( P Ak 3k +1)]:o
_AKFD?+4Kk+3)(k+D) =0
Ak+D[(k+1)+(k+3)]=
4k +1)(2k+4)=0

Either
k+1=0 or

k=-1 or

2k+4=0 - 4%0
2k =—4

k=-2

Thus, roots will be equal if k=-1,-2
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Q.1 Find the discriminant of the
following given quadratic equations:
Solution:
(i) 2x* +3x-1=0
(GRW 2017
D.G.K £015)
By corjiparir g givin
ax? 1+ Ex e = 0L e get
B =5 c=-1
Disc = b?—4ac
(3)° -4(2)(-1)
=9+8
=17
(i) 6x*—8x+3=0 (A.B)
(LHR 2016, SWL 2016, D.G.K 2015, 17)
By comparing given equation with
ax’ +bx+c =0, we get
a=6b=-8c=3
Disc = b*—4ac
= (-8)* - 4(6)(3)
=64-72
=-8
(iii)  9x*—-30x+25=0 (A.B)
(LHR 2017, MTN 2015)
By comparing given equation with
ax® +bx+c=0, we get
a=9 b=-30, c=25
(=30)° —4(9)(25)
900 - 900
=0 i
(iv) 4x*-7x-2=0 (AR
(GRW 2014, SGD 2017, M \"2615)

| (ALK

Disc

By CONTEpFing aiven equaticn with |
i

ax’ +b«+L_C we get

_a= 4 b=17,\d=
st & “Zac
= (—7)2 —-4(4)(-2)
=49 + 32
=81

. Sgluiion:

(@i e 8% 220 = )
FSD 2016 NITW/ 2014, § \ -

N g uation Wity

Q.2  Find the nature of the roots of the
following given quadsatic -
equatlons and ve| iy ihe resuit L\,

ealvirothe aquaticns: .

(A.B)
By comparing given equation with
ax’ +bx+c =0, we get
a=1b=-23,c=120
Disc= b*—4ac

= (-23)* - 4(1)(120)
=529 - 480

=49

= 72

Since disc > 0 and perfect square,
roots are rational (real) and unequal.

Verification:

x? —23x+120=0
_ —b+b*-4ac
B 2a
| —(-23)+4/(~23)% - 4(1)(120)

2(1)
237
2
2347
2
Either
23-7 23+7
2 2
16 30 .
X= 8 L 'H - "X'_'_:_'LS
L\ e Haivce Tools ere ¢ tlgnal ang dnequa|
() A n=0 (A.B)

By-ceinparing given equation with
ax’ +bx+c=0, we get
a=2,b=3c=7
Disc = b’—4ac

= (3)" - 4(2)(7)

=9-56

= —47
Since disc < 0, roots are complex
and imaginary.
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Verification:
2X° +3x+7=0

o ~b++/b*-4ac

2a

3+ @7 —4@Q)) | |
4@ \

355 | |

Hence roots are complex/imaginary
and unequal.

(i) 16x*—24x+9=0 (A.B)
By comparing given equation with
ax® +bx+c=0, we get
a=16, b=-24, c=9
Disc = b*—4ac

= (—24)* - 4(16)(9)
=576 -576
=0
Since disc = 0, roots are rational
(real) and equal.
Verification:
16x* —24x+9=0

o —b++/b?—4ac

2a
_ —(-24) £4/(-24)* - 4(16)(9)
- 2(16)
k=20 e,
32 N\~ (10
2440\ N\ VLV WY
i = AR T RN
Either | 1 |\ |1 LA
o snLydadoAv T 240
A N or . x=2—
NININVREAE: 32
A 24 24
X=— X=—
32 32

Hence roots are rational and equal.

Vo Talekd b adk L), =4

(iv) 3x*+7x-13=0 (A.B)
By comparing givesi eguatiorowit,
ax’ +bx+c =0y Ve Jer—
a= 3 b="re="-13

| Ditc \=\bY—zal
~=(7) =4(3)(-13)
=49 + 156
=205
Since disc > 0, but not a perfect sqg.
roots are irrational and unequal.
Verification:

3x?+7x-13=0
o —b++/b?—4ac
2a
_TH(7)? - 4(3)(-13)
B 2(3)

—7++/49+56
6
—7++/205
6
Either

X=—7—T N205 X=—7+T V205

Hence roots are irrational and unequal.
Q.3  For what value of k, the expression

k?x* +2(k +1)x+4 is perfect
(A.B + K.B)

square.
Solution:

k*x*+2(k+1)x+4=0

By comparing givén-aquatigt-ifith) V)

aC T TR0 IR QAL |

Disciiniriant = /b” —4ac

=[2(k +1)]2—4(k2)(4)
= 4(k +1)" —16k>
=4(k2+2k +1)—16|<2

= 4k® +8k +4—16k?
= 4+8k —12k>
= 4(1+2k -3k*)
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As expression is a perfect square, the
discriminant =0

= 4(1+2k-3k*)=0
1+2k—-3k*=0 - 40
1+3k—k—-3k*=0

1(1+3K)3-k (_1+ Aey=0

(143K {11k 301

- Entber .
RN Y [ SLPSR ST or 1-k=0
]' ' 3k=-1 k=1

k=1
3
Result

k=1

3

Q.4  Find the value of k, if the roots of
the following equations are equal.

(A.B + K.B)
Solution:

0] (2k —1)x* +3kx+3=0
Here a=2k-1,b=3k,c=3
Disc = b*—4ac

= (3k)* —4(2k —1)(3)
=9k* 24k +12
Since roots are equal,
Disc =0
= 9k? 24k +12=0
3(3k* -8k +4)=0
3k*—8k+4=0 - 30
3k* -6k —2k+4=0
3k(k-2)-2(k-2)=0
(k—2)(Bk-2)=0 \

Either _ — \\
k—240)\ ¢ e -4-.0 \_'
=k=2 o0 %k )
IR N IE
(8w T Result:
k=2, 2
3

iy xX*+2kk+2)x+@Bk+4)=0
Here a= 1b 2 2),6=3K 4
Bise "= bidag _ .
=20k - E)] - 4.(1)(3k +4)
= 4k +2)° - 4(3K +4)
= 4(K*+4k +4) - 4(3k +4)
= 4/ k*+4k+4-3k 4]

= 4[k*+k]
=4k(k +1)
Since roots are equal, disc =0
4k(k+1)=0
Either
4k =0 or k+1=0
k=0 or k=-1
Result:
k=0,-1
(iii)  (Bk+2)x*—5(k+1)x+(2k +3)=0
(A.B + K.B)
Here
=3k+2,b=-5(k+1),c=2k+3
Disc = b*—4ac
= [-5(k +D] - 4 (3k+2) (2k+3)
=25(k+1)" —4(6k* +9k +4k +6)

=25(k’ + 2k +1)—4(ﬁl<2 +13k +6)— 11

= 25k 150k 2928k 52k
1 2 [

\ ﬂll’.':‘ rocts-are equal dISC 0
5K -2k +1=0

(k-1)"=0

Taking square root on both sides

k-1=0

k=1

Result:

k=1
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Q.5 Show that the equation
2 +(mx+c)2 =a’ has equal roots,
if c>=a’(1+m’)  (A.B + K.B)
Proof (ESD 2016)
X2 +(mx+c)’ =a? '
X2+ X3 b 2ot et = at '
(1+ mzjx" -__—Zj.cx_+'c2 —ia%\=.0!
II-IUn '
.JI' [ A= L+in°,B = 2mcC ¢’ -a’
Disc=B*-4AC
=(2me) - 4(1+m?)(c*-a’)
=4m’c’ - 4(c* -a’ +m’c’ —a’m?)

— 4m*C? —AC? + 4@’ — 4P + da’m?
=—4c? +4a° + 4a’°m’®
Disc = —4[a2 (1+ mz)] +4a% +4m?

(¢ =a*(1+m?))
=—4a* +a’m’ |+ 4a’ + 4a’m’
=—4a* —4a’m* +4a° — 4a’m’
=0
Disc=0
.. Roots are equal
Hence rootsare equal if ¢* = a* (1+m?)
Proved
Q.6  Find the condition that the roots of
the equation (mx+c)’-4ax=0 are
equal. (A.B + K.B + U.B)
Solution:
(mx+c)*—4ax=0

m?x® +2mex —4ax+c> =0
m’x® +(2mc—4a)x+c* =0} =

Here A=%%.B= 2mc,- 1a,C'='c?

Disc =-2" - 44C . . x\:

(Amx -—43\ - (m \{,\}
N = anel \reame +16a% — 4m’c
_- J SO = —16ame +16a°
' =—16a(mc-a)

Since roots are equal, disc =0
= - 16a(mc—-2a)=0

Either
mc—a=0 or =16a=0 _
a=mc . l_—a=0

Roots-0T Th given eguation aie
If'e=m: ¢ria =1 A

"~ G\ | if the voots\of the equation.

:'iblal

(¢ ab)x’ 2(a‘—bc)x+(b2—ac):0

are equal, then a=0 or
a®+b®+c®=3abc.
(A.B + K.B +
Proof
(c* —ab)x* —2(a* —bc) x+(b* —ac)
Here

U.B)

=0

A=c’-ab,B=-2(a’-bc),C=b*—ac

Disc = B> —4AC
= [-2(a® ~bc) | —4(c? -ab)(b® —ac)

= 4(a® —bc)? — 4(b*c?* —ac® —ab® + a’bc)
=4(a" - 2a’hc +b?c?) - 4(b*c? —ac® —ab® +a’hc)

=4(a' -2a’hc+b’c* —b’c’ +ac’ +ab® -
=4(a*+ab® +ac®—3a’bc)
=4a(a®+b° +c’ - 3abc)
Since roots are equal, disc =0
= 4a(a’+b*+c*—abc)=0
Either

azbc)

4a=0 or a*+b*+c®-3abc=0
a=0 a®+b®+c® =3abc

Roots are equal if either
a=0or a’+b’+2>=3ahc

. equatl )r s are. ratlor aI
\ Prnof l'A B + K B +

Discriminant = B> —4AC

[b(e-a) ~4[a(o—c) [c(a-b)]

=b?(c-a)’ —4ac(b—c)(a—b)

Q.8  Show thatithe |ootc..ur th feliowing

U.B)

i) _atb— c)x +b\c a)x+c(a-b)=0
“Here
A=a(b-c), B=b(c-a), C=c(a-

b)
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:bz(cz—2ac+a2)—4ac(ab—b2—ac+bc)

=h%c? — 2ab’c +a’h? —4a’bc + 4ab’c + 4a’c? — 4abc?

=b’c? +a’h® +4a’c® + 2ab*c —4a’bc — 4abc’
= (bc)’ +(ab)’ +(~2ac)” +2(bc)fah)
+2(ab)(—2ac)+7’:-2ac)(bc\

.a’+b®+c- Laﬂ':bc+2ca =@+ LoV

(bc+ an £ 2a0)’!

(B A dise i iraw' = and perfect square, roots
J | “arexitional.

(i) (a+2b)x*+2(a+b+c)x+(a+2c)=0
Here
A=a+2b,B=2(a+b+c) ,C=a+2c
Disc= B*—4AC
=[2(a+b+c)]?—4(a + 2b)(a+2c)
=4(a+b+c)2—4(a2+2ac+2ab+4bc)

- 4(a2 +b%+c?+2ab+2bc+ an)
4(a2 +2ac +2ab+4bc)

=4(a*+b* +c*+2ab+2bc+2ca
—a® —2ac—2ab —4bc)
=4(b* +c* —2bc)
=4(b- c)2
=[2(b-c)] >0
Since disc is perfect square roots are
rational.

Q.9 For all values of k, prove that the
roots of the equation.

—2(k+%)x+3:0,k #0 are real—,

-

2
:4(k+1j -12
k - 1%,

=¥ k’-E"-'sz'-:z-’

>0
As disc. > 0, roots are real.

Q.10 Show that the roots of the equation

(b—c)x2+(c—a)x+(a—b)=0

arereal. (A.B + U.B + K.B)

Proof:
(b—c)x2+(c—a)x+(a—b)=0

Here A=b-c,B=c-a,C=a-b

Disc = B*—4AC
:(c—a)2 —4(b-c)(a-b)

:cz—2ac+a2—4(ab—b2—ac+bc)

=c?-2ac+a’ —4ab+4b*+4ac—4bc

=c?+a’+4b®+2ac—4ab—4bc

=(c) +(a)" +(2b)" +2(c)(a)+2(a)(~2b)+ 2(-2b) (c

wwa? +b?+¢? +2ab + 2heZ2ea = (a1 BN )|

—(C+ 7;b)2 ‘s(} ) I:.-' # ...- A _ r

~ Hench rhoigare ieal )

)

Proof: (A 0E) |
Here O\ Vo) WL Ly (A.B + K.B)
L W \ I Let x=§/i
o Taking cube on both sides
_ J N Jl;g_n..uuat- b2—4ac X3 =
| ’ 2 3
1 x’=1=0
=|-2[k+= ]| —4(1)(3
[ ( kﬂ We) () -3 =0
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(x—l)(x2 + x+1) 0
(x—l)(x2 + x+1) =0

Either )
X—1=0 or X% - X+1=0-
x=1 .
Here (aLb=%c=
PR
X =- b_l:__lg
. 4.C

1414
-
_-1x3 -1+ N
2 2
Either
1443 - ~1-4/3i
2 2
= = 0)2
. Cube root of unity are 1, o, ®*
Note (K.B)

We can write anyone complex cube root as

» (Omega), then other will be @,

Q) Proving that each complex cube
root of unity is the square of other.

i.e. (—1+\/§]2 = ~1-4-3

2 2

(—1—\/—_3j2:—1+\/3
2

and

2 .-.:

(LHR 2014, GRW 2017, FSD 201677,

SGD 2015, 1€;,BWP 2017, MTH 2047 | 1 [} )
) EROB '?l.&_+_,{.\}§"\ \ }

Proof: 1RIE! L
_ Wejijave, tc, jirdve |
J JEENE:

' 2

Consider

i |

(—1+\/3T _

2

- - 7 )

2 2

Now consider

=)

—1—@}2 1443

Thus, each of the complex cube roots
of unity is the square of the other.
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(i) Proving that product of three cube

root of unity is one.
ie. lowow’ =1 (K.B + U.B)
Proof: -

L.H.S=1.0w0
By putt: ng the values

Proved

(i)  Proving that sum of three cube
roots of unit is zero.
ie. 1+ o+’ =0

(LHR 2016, GRW 2017, FSD 2015, 17,
SGD 2015, 16, BWP 2016, RWP 2015)

Proof:
LHS =1l+w+o’
(By putting values)
14 ~1+-3 N ~1-J-3

2 2

+()+V-3-15V-80)

Important Results

(K.B + U.B)

Q) 1+ o+ &* =0 : '
= A=) =i
o' =,

o4 P =-1

A lewo® =1

=w =1
(i) lwo®=1
.0 =1

1 , 1

:>C{):—2 or w =—
w [0

Note: Complex cube roots are reciprocal
of each other.

(iv) o'=cd*w=lo=o0
@ =@°.0° =1.0° = &*
6 3)2 2
) :(a) ) :(1) =1 andsoon

e 11 1 1 1,

T 0® 00 (@) e lo o

Example 1: (Page # 25)
Evaluate: (—1+\/3)8 +(—1—\/—_3)8 (A.B)
Solution:

(-1+53) +(-2-43)

linalica e

:(2(0)8 (20)2‘8 ’
T LA CA =

\ e -.t- (d‘ U _.._'_0;15:1)) -
| ="z'56((w3)2 o +(0) o)

=256((1)" 0" +(1) @) 0’ =1

T

256 (co2 + a))
= 256(-1)
— 256

wlto+a’ =0
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Example 2: (Page # 25)

To Prove
X° =y = (X—y)(X— wy)(X—@’y)

(A.B)

Proof:

R.H.S=(Xx—y)(Xx—aoy)(x— a)zy)
= (X = YMxXT =Xy — a3y 0yl /
= (x—yx "—ww.))v_ﬂ )|
= (X— V)X (D ) 42 :
=R -y )
Uy =LHS

Jlewr =0

Q.1  Find the cube roots of-1,8,-27,64.

(LHR 2015) (K.B + A.B)
Solution:
Q) Finding cube roots of —1

Letx:E/—_l
Taking cube on both sides
xX*=-1
x*+1=0
-a®+b® =(a+Db)(@*—ab+b?)
(x+1)(x2—x+1):0
Either
x+1=0-(i) orx* —x+1=0—(ii)
Equation (i) =
x=-1
Equation (ii)=

_—(DEJED* 400

2(2)
114
2 -
1443 Y,
Either )\ | — - .
x=1_‘./;?—'.. b | A AEYED
- 2041 L e 2

= —Q = a)z
Cube roots of -1 are—1,—w, -’

(i)

(iii)

Finding cube roots of 8
: (K.B +A )
Let x =35 A \
| cl~|nr, cuteon but.l sides
x =184
13=0
-2°=0
a3 b® = (a—Db)(a®*+ab+b?)
(x—Z)(x +2x+4)=0
Either
x—2=0—>(i)or x*+2x+4=0—(ii)
Equation (i)=
X=2
Equation (ii)=

_ 227 -4

2(1)
—2+.J4-16
2

—2+-12

2
2+2J-3

2

Either
= 2(—_“@} or x= 2(—_1_\/3J
2 2

=2w =20°

..Cube roots of 8 are 2, 2w, 20*

Fmdmg cube roots nf--27
e 20 41 -K B ¥ A L\

AR A n "
5(3 7=
sa®+b® =(a+b)(@® —ab+b?)
XX+3=0
(x+3)(x2—3x+9):0
Either

X+3=0—(i)orx’> —3x+9=0— (ii)
Equation (i)=
X=-3
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Equation (ii)=
(-3 -4(1)(9)
2(1)
_ 3+4/9-36
\ [} 3"',?:.—.,
]l- | I
g
2
Either
X =-3 ~1++-3 orx =-3 ~1-4-3
=3 —,— =3 =
X=-3w X = —3w°

.. Cube roots of =27 are -3, 3w, -3 w?
(iv)  Finding cube roots of 64.

(LHR 2015) (K.B + A.B)
Let

x =364
Taking cube on both sides
x> =64
X} —64=0
X —42=0
a®—b®=(a—b)(@*+ab+b%
(x—4)(X* +4x+16)=0
Either
X—4=0-—(i) orx’+4x+16=0—>ii)

Equation (i) =
X=4
Equation (i) =

! -

—4+;/f4z _zm)(_)
2_J) '

A+\/16 54

L «/—4

Q.2

()
(i)
(i)
(iv)
V)

L

_ 4443
> —
ﬂi_-_/:) A
) ©
hltler ]
Bo i
2
X=40 of X=4w’

-, Cube roots of 64 are 4,4w,40"

Evaluate: (K.B + A.B)

(FSD 2017, BWP 2016, RWP 2015,
MTN 2014, 15, 17, D.G.K 2015, 17)

(l1—0w—o?)

(1-30-30?)
O+40+40??
(2+20-20")(3-30+30°)

(-2 353) +(2-453)

o (1+433) (1-¥33Y
o (BR]{

(vii) @ +0®-5
(viii) o P+
Solution:

() (1-0-o®)

fiil |
.....'-I\II;I. ’

o

(GRW 2014, 16, 17, FSD 2016, BWP 2017,
MTN 2017)

= [1—(a)+ o’ )]
[1-(-9)]

1-(-
| =)
.,(;, t,ﬂ_)?__ v

Il

1w J I
4 i N |

dagh

= [1—3(a)+ ®* )T
[1-3(-3)]
=(1+ 3)5

-4y

=1024

co+o’ =-1
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(i) O+4o+4to?)?
(GRW 2014, RWP 2017, FSD 2017, BWP 2016)

= [9+4(a)+a)2)]3

=[9+4(-)T
= (5)° AR
500 B
|2+'2a)—éa)2)(3—3a)+3a)2)

(SWL 2017)
=2(1+a)—a)2)3(1—a)+a)2)

= 6[(1+ a))—wzj[(1+ a)z)—a)]
cl+ro+o* =0
:6(—0)2 —a)z)(—a)—a))

il W v.
ot W =

L
\

=6(—20")(20)
=6(40°)
= 24¢)°
=24(1) v =1
=24
(V) (—1+ \/3)6 Jr(—l—\/—_S)6
1443 . -1-4-3
2 2
:(Za))6 +(Za)2 )6
— 260)6 +266012

=26(a)6+a)12) —

= 64[(@3}2 (a)3 )l

1 Lo & (A
|4 1 N\ % i 1 '
LAY P | L™,

- ea[ ()W)l | 4t
NN

=64(2)

=128

(vi (“ET +[ﬂ§}

2 -
VY (T
0= ———, e, =
= a))c+(a)2 :
_ a))9+(a))18

(Vi) o +0™ -5
(LHR 2015, SWL 2016, MTN 2015,
D.G.K 2016, 17)

= w.0® +&*.0*® -5
= (a)+a)2).a)36 -5

~(-3) ()]s
=-1/()*]-5 = o’ =1

:—1(1)—5
=-1-5
=6
(viii) o P+
1 1
TR
1 1
= g +w2.w15
1 1 -
= 4.4-_- 2'- I
({) (___@ w .I.(l.()‘lj_) - “:
AN O
1 1
=—+4 >
o(l) (1)
1 1
O ®
=’ +w v wot=1
=-1 v lvo+0* =0
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Q.3  Prove that (K.B + U.B)

x3+y3=(x+y)(x+a)y)(x+a)2y)
(SGD 2015, BWP 2016)
Proof:
R.H.S

= (x+y)(x+ z)'y-)fora;zy) :
= (x+ y)(x2 +u)2,_<y+-_a»xyir_afy"z)' W
(+\,‘) X +(J, +a)')xy+(1)y2]-.- o’ =1

—x+y X2 +

)[ xy+y2]'.'1+a>+a>2=0
= x+y)[x2—xy+y}
=x’+y°
=L.H.S
Proved

Q.4  Prove that x*+y®+z°-3xyz
=(x+ y+z)(x+a)y+a)zz)(x+a)2y+a)z)
(K.B + U.B)

Proof:
R.H.S

=(x+ y+Z)(X+a)y+a)ZZ)(X+a)2y+a)Z)
=(X+y+2)(X* + @°Xy + 0XZ + Xy + &’y
+@0°YZ+ X2+ 0'yz + 0°7°)
=(X+y+2)(X* + &%y + 0°7° + 0’ Xy + wXy
+0°YZ + 0'YZ + 0XZ + °XZ)
=(x+y+2z)(*+(1)y* +(1)2° +(a)2 +a))xy

+(a)2+a)4)yz+(a)+a)2)xz) a)3=1 S

:(x+y+z)[x +yi+z +( Dxy+(e’ +e yz r( ‘)( j | f

w1+ +u, -fO’/.-v'—'\-'(’l(O -a)1~
=(x+y+z)(x +.\'-. + X2

_(\-'g_\_/l'.-;:.)(xzzh,".Az = Xy —yz— xz)

i

.\ . -- I ™
2y 28 - 3xyz

,y (- Wyzl-xz) -

Q.5 Prove that
1+ o)1+ 0®) (12 & 114 0=
(1+o)( o)1)
0 KB AL - B)

-~ Frpof: |
ALEsL L
' ":-(l+a)j(1+a)z)(1+a)4)(1+a)8)...2n factors

2
4 2 6 2 2 2
o' zoxe’=0,0" =o' xo’ = x(af) =o' (l)=0

= (1+ )1+ o)1+ ®)(1+ @°)...2nfactors

Il
1
H
+
S
~—
—_
v
S
~—
1

Relation between Roots and Co-efficient
CEYUEL L ALTELLL]  (K.B + U.B)

Roots of standard quadratic equation

ax’ +bx+c=0 are
—b—+/b? —4ac
2a

—b ++/b* —4ac and

2a
—b++/b?—4ac - y/bF =i
If o= T ard [ >SS
— R v 8 e '2&.,‘;'
\ uun fo) rocts

.q. —b4 \/?TH‘._b—\/bz 4ac

2a
__b+m+(_b)_m
- 2a
_=2b
" 2a
=35 :—9
a
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Product of roots

2a 2a
- (a+b)(a—b)=a%-b’

P=

(-0 {2 —490)2

Note (K.B + U.B)

Q) S _9 _ Coefficient of x

a  Coefficent of x?
(ii) p_ c_ Conétzflnt term2

a__ Coefficient of x
(K.B + U.B)

A quadratic equation whose roots are given
can be obtained by using formula
x> —Sx+P=0 Or
x* —(Sum of roots) x + Product of roots = 0

Example 1: (Page # 26) (A.B)

Without solving, find the sum and
product of roots of the equation

3x*—5x+7=0
Solution:
3x* —5x+7=0 )
Here a=3,b=-5c=7
Sum of racts!\=-S= == S
*__5_5
N 33
SN “sroduct of roots=p =<
\ )
_!
3

To find unknown values involved in

a given Quadratic

F ALl ON
Soxample 1Py o IR e

Fihd the valee of =it the sum of
poct: lis'-equal to 3-times the
product of roots of the equation:
3x* +(9-6h)x+5h=0.
Solution:
3x% +(9-6h)x+5h =0
Here a=3,b=9-6h,c=5h
Let «,fbe the roots of given
equation
Then ochﬁ:—E:—g_—fSh:M
a 3 3
And off = c_ oh
a 3
According to given condition
Sum of roots = 3(Product of roots)

a+ f=3af

6h—9:3[@)
3 3

6h—-9=15h
6h—-15h =9
—-9h=9
h=-1

Q.1  Without solving, find the sum and
the product of the roots of the
following quadratic equations. X

(i) X* —5x+3=0 [(AIN2047) [(A.R)

- Herevd =iyb=5/c2 50 | oo

N |

|\ Bumoireots | = —

o | g

|
Ul
~

|
H ‘

Product of roots =

Wiplwo |o O
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(i)

3x* +7x-11=0 (A.B)
(LHR 2017, SWL 2017, SGD 2016, D.G.K 2014)
Here
a=3 b=7 c=-11
Sum of roots = —E
: a
— -__(_ |
prodlct of ldats =t
[ : a
-
3
_ 1
3

(iii)

(iv)

px> —gx+r=>0 (A.B)
(LHR 2014, GRW 2014, SWL 2016, MTN
2017, SGD 2016)

Here a=p,b=—-q,c=r

Sum of roots

Product of roots = ¢
a
r
p
(a+b)x*—ax+b=0

(A.B)

(BWP 2014, 17)
Here
A=a+b,B=-a,C=Db

Sum of roots = —E Y
A s

- a2

= \é

b
AW C
Rioduct of roots = —
A
b

b

v)

(vi)

Q.2
(i)

,Sum of rpois = 5 =

(I1+m)x*+(m+n)x+n-1=0
Here : :
a:Iij,.

D= L=

N

3
smi-',_:;'

+
+m

Product of roots = P =

_n-|
l+m
7x* —=5mx+9n=0

Here
a=7,b=-5m,c=9n

oo

(A.B)

Sum of roots = ——

Product of roots = ¢
a

_on
7
Find the value of k, if
Sum of the roots of the equation
2kx* —3x+4k =0 is twice the

product of the roots. (A.B)

Solution:

s o' s'--_

Let &, S be the roots of equation

2kx* —3x+4k =0
Here
a= Zk h‘“'* s

f E i
E

-
I
S
|

|
NN S N
7\—|7\—mlo?~—|w
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According to given condition
S=2P

i:2><2
2k

3_4

2k 1 .
3x1=dx.k
3=8k =
3

S i
3 )

@ | ¢

(i)  Sum of the roots of the equation
x2+(3k—7)x+5k=0isgtimes the

product of the roots. (A.B)
Solution:

x>+ (3k-=7)x+5k =0
Here, a=1 b=3k -7, c =5k

Sum of roots =S = _—b
a
- _3k-7
1
=-3k+7
Product of roots = P = ¢
a
_ Sk
1
=5k
According to given condition:
_3p
2
3
-3k+7= > (5k)
2(-3k+7)=3(5k) e
—6k + 14 =45k _ RYFARA
14 = 15k 6k "o 0 s s
14 =21k || VL ?Rﬁ'
14 1
INZA
2
3
Or k= 2
3

_ sr1u |cr1

Q.3 FindKk, .

Q) If sum of squarpQ uf the reaiy g\
the equa nn 4t —l—ol(‘( 8=, 0ig2.

A . (FID 2015) (A.B)

1o+ 3Kx— 8 =0

Here a=4k, b =3k, c=-8

Leta, B be the roots

Sumofroots=a + 3 = b

Product of roots = aff = ¢

QO

According to given condition
o +B* =2

(a+B) —2ap=2

Putting the values

43

8.4
16 k e
_—r.)_.-" q - . IIH.:' - |

4 .
s

T

32—9 \

16
23

4
k 16
k_16
4 23
K 64

23
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(i) Sum of the squares of the roots of
the equation x* —2kx+(2k +1) =
is 6. (A.B)
Solution:

Here .
a=1lb=- _ZI«.,C:’_’k £

Let, o,/ be tile! roofs | of | given—

equs|ion
| e

éum of roots =a+ﬂ=—9

a
_ _(ﬂj
1
=2k
Product of roots = af = ¢
a
2k +1
1
=2k +1
According to given condition

a’+ B =

or  (a+p) -2a8=6
Putting the values
(2k)"—2(2k +1) =6

4k* -4k -2-6=0

4k* -4k —8=0
4(k*—k-2)=0
Oor k’-k-2=0
kK?—2k+k—-2=0 ~
k(k-2)+1(k-2)=0 | | 7
(k-2 =~ LA
Either | 1} 1} | AR \
S =00 e k=2
=5 [ A NRLED
J" k=1

- Result

k=2,-1

Q.4 Findp,if
Q) The roots of the egriation
x? —X+ n%=0 difTer.z uyunl y
’FbD 2015) (A B)
|\ Let\ a3 ne'thé rdofs of given equation.
bere a=1 b=-1 c=p°

Then a+pf=——
_ _(—_1j
1
=1
aﬂ = E
a
p2
1
= pz
According to given condition
a—-p=1
Taking square on both sides
(@-p) =1

“+ (a+b)*—(a—b)* =4ab
(a+p) —4ap=1

Putting the values

(1)" -4p® =1

1-4p?=1

1-1=14p?

0=4p?

Or

P> =0 — o | [~
' B'*akmg qc'al= 03t
P = 0

'f?_e_cl 1t

=0

(i) The vroots of the equation

x* +3x+P—2=0 differ by 2.
Solution: (A.B)

X*+3x+P-2=0

Here a=1,b=3,c=P-2

Let roots of given equation are «, 8

MATHEMATICS -10 53



Unit-2

Theory of Quadratic Equations

Then sum of roots =a+ f = E
a

3

1
Sa+f=-3
I
a

Productof out =g

N

J\RS
i, . J-
o R ecgrangio given condition
™ a—-pfF=2
Taking square of both sides
(a-p) =4
(a+p) —4af =4
Putting the values

(3)2-4(P-2)=4

9-4P+8=4
9+8-4=4P
13 =4P
Or P=E
4
Result: P=E
4
Q5 Findm,if

Q) The roots of the equation
x* —7x+3m—5=0 satisfy the

relation 3o0.+2p =4 (A.B)
Solution:

X =7x+3m-5=0

Here a=1b=-7,c=3m-5

Let «, 8 be the roots of given

equation

Then sum of roots = o + f = —g

:»HL—H();.'-
!|> ’)d Jctefroots -'oc[}

_3m-5

1
= aff =3m-5—(ii)

According to given condition

3a+26=4 — \nl)

Multiply °*ualun(j\uv

' ‘aLLB—J4———-,UV)
Sun.\Etuation [ji)) & (iv)

(g B

Ba+ip=4
2at2p=14
a =-10
Put in equation (i)
atp=7
-10+p=7
B=7+10
B =17
Putting the values of o and (3 in equation (ii)
aff=3m-5
-10(17)=3m -5
-170+5=3m
-165
3
Or m =-55
Result:
m=-55
(i) The roots of the equation
X*+7x+3m-5=0 satisfy the
relation 3o -2 =4 (A.B)

Let «,B be the roots of given
equation

Here

a=1 b=7, ¢c=3m-5

Then

a+ﬁ_

>4 :d) |U

S o2 -1 50)
aﬂzg
a

~3m-5

1

aff =3m—-5——(ii)
Also given

3a -2 =4——(iii)
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(i)

Nizb giver

Multiply equation (i) by 2
200+ 28 = —14——(iv)
Adding equation (iii) and (iv)
3a-2p=4

20+23=—

S5a -z =10

= ——7
Plisin qlmuon (i)
a+p=
_2+ﬁ:_
p=-T+2
p=-5

Now putting the values in equation (ii)
aff =3m-5
—2(-5)=3m-5
10+5=3m
15=3m

3> —2x+7mM+2=0
Here a=3,b=-2,c=7m+2

(A.B)

Let «, 8 be the roots of given equation

Then sum of roots = a + B = _E

a
—2

3

:a+B=§ — ()

~hod

Produgtef roots —,.a,ﬂ% = 5 |

.-'m

v Oall s

Ta—3B =18——>(iii)
Multiply equation (i) by ‘3’
3a+3B=2—(iv)

Q.6

O

Adding equation (iii) and (iv)
Ta-33=18 -

1%,

3a+38=%
10z | =20

Patin equation (i)

a+p=

3
2
2+p= 2
b= 3
2
=22
g 3
_ 26
3
—4
=3

Now putting the values of o and 3 in
equation (ii)

2[:ﬂjz7m+2
3 3

—8=Tm+2
-8-2=7m
-10=7m
-10
—=m
7
Result:
-10
m=—
7

Find m, if sum and product of the
roots of the following equations is
equal to a given number/l

.l'\-\.' \ i
‘r‘

L2n#3)x° -r(l”ll ’?jx+(3m A
\oHere

3 711 oo_/r"n 5andc =3m-10

| et a, ,6’ be the roots of given equation,

Then a+p = b

a

m-5

2m+3
~5-7m
- 2m+3
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[Ke)

And of =

w o

m-10
2m+3

According to given conditior:

a+f=A=nf

(By using trangitive prupelty)

=Sa+ ol

Plﬂt1| 1g the' »alues

: S Sin— ~10
2m+3 2m+3
Or

5-7Tm=3m-10

(By using cancellation property)
—7/m-3m=-10-5

-10m=-15
5
-10
3
=S>m=—
2
Result: m:E
2
(i)  4x*—(3+5m)x—(9m-17)=0
(A.B)
Here
a=4,b=—(3+5m),c=—(9m-17)
Let «, S be the roots
Thenao +f = b
a
_ —(3+5m)
4
_3+5m
4 \
And (A BN
_‘_ﬂr‘_ﬂl "
\ J NN _/'Accr,.rding to given condition:
MU arB=A and of=A

= a+P=af
- Transitive property of equality

Example: (Page #3Q)8

Putting the values
3+5m —(9m -17)
4 — N | =

| s @Wnis 9in £ 17

My Emi=17 -0

. 1Ay =14
A% m=1
Result: m=1

Symmetric Function of the Roots off
Quadratic Equation (K.B + U.B)
(MTN 2014, FSD 2014)
A function in which the roots involved are
such that the value of the expression remains
same, when roots are interchanged is called
symmetric function. ie. f(a,B)=f(f.a)

Some symmetric functions are:

1 1
a’+p%, P+ B, =+
B
Example: (Page # 30) (K.B + U.B)
Verify that

a’ + B +2af is Symmetric
Verification:
Let f(a, B)=a’+p"+2ap— (i)
f(B.a)=(B) +(a) +2pa
=p*+a’+2ap
=a’+ %+ 20 —(ii)
From equation (i) and (ii) we get
f(a.B)=f(B.a)
Hence a®+ % +2af3-is symmetric | |
I“2AB Uy
Finil thevelue CF ol ?+ ,f 4 205, if
o =2,\8'=4. Also find the value of
_ _a- =+ 7 +3af if a=1, pL=2.

~Solution:

When =2, =1

a’+ [ +3af =(2)°+1)° +3(2)Q)
=8+1+6=15

When a =1, f=2

a’+ B2 +3af=1)°%+(2)° +3(1)(2)
=1+8+6=15
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Q.1

(i)

(i)

(i)

Expression a® + S° +3af
represents a symmetric function.

If a, B are roots of the oquati;rr
x* +px+q =0, then evaluats

(i) o p? \

(i) a3

] Ll
| | 5 o
Solution:

X? +px+q=0
Herea=1, b=p, c=q
Roots of given equation are «, 5
Then

(A.B + U.B)

Now o +p* = (a+B)” —2ap

o’ +° =(-p)’ ~2(q)
=p*-2q
o’B+ap’= ap(a®+p%) (A.B)

= ap[ (a+B)* 208
= q[(-p)* - 2(q) |
= o’B+ap’ =q(p*~2q)

g"'E:aZ—i_BZ |1 ; '_-._,.:

B o aB A 70N
) (LR 2015 IKGE; + U.BY ||
) e L S

gl !

N 2ER) T -2(0)

q
2
o q

Q.2 If a, B are the roots of the equation
4x* —5x+6 =0, ther-finid the vaive of:

i) 'a'-”B‘-F | (AB+uU.B)
iy (xizﬁ-i_aiﬁz (U.B + A.B)
(iv) a_2+3_2 (K.B + U.B)

B«
(LHR 2016, GRW 2014, SWL 2016, MTN
216, SGD 2015, D.G.K 2014)

Solution:
4x* —5Xx+6=0
Here a=4,b=-5,c=6
Since a, f be the roots of the given

equation
Then
a+ﬁ:—E
a
__(5)
4
_>
4
aff _¢
a
_6
4
_3
2
i il
a B ap | I
o _El _ . —
. of
5 |
_4
3
2
5 2
= — X —
4 3
1 1 5
=>4+ ===
a p 6
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(i)  o’p*= (0p)’

(i) oy LA

7\
N W
N

Al OO
X
©|h

1 1 5

= ——t—==

a’f af° 9

w CLB D
B« af

(a+p) -3ap(a+p)

af

Putting the values

BEAD

2
125 45

64 8

2 =

w2
Z

125-367, 2\ |

N el Ve~
'\.-|I' ’ z

Q.3

_36iu

(i)

(i)

If a,

Ix? +

the v
U

i)\

tion:
Ix? +

B are the roots of the equation __
mx+n=0 (15}, then—find" |

aluesof, | |
- ("’3L-;2.J_Q’.2ﬁ3

- 4A3FU.B)

RR¥
- A _' KIB + UIB
P ( )

— e —

mx+n=0

Roots of given equation are «, 5

Then

-
w

a |

(FSD 2017, SWL 2017, BWP 2014, D.G.K 2017)

_ o’ +p’
(oB)
_ (a+[3)2_—_2~,ﬂ__ S O
'-_(.'iﬁ")mz_i'-_j: | -L____ A
o 2N

m

by

m? 2n
_ 120
n2
|2
_m’-2In_I*
12 n?
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1 1 m?=2n (e)
+ —_

Q.1 Write the quadratic equatigiis
having following roots. '

@ 1,5 (K.13 “AB) _
(b) (4)¢ (KB +AB,
© 218 | (K.B '+ 'AB)
@.;/ ¢ -3 “{K.B + A.B)
MNIN NEAS (K.B + A.B) ()
1A\ M -1,-7 (K.B + A.B)
@  1+i,1-i (K.B + A.B)
(h)  3++2,3-42(K.B + A.B)
Solution:

(@) Roots of required equation are 1, 5
Thensumofroots=S=1+5=6
And product of roots=P=1x5=5
. Required quadratic equation is: @)
x> —Sx+P=0
x> —6x+5=0
(b) (FSD 2016, 17, RWP 2017, RWP 2017)
Roots of required equation are 4, 9
Then sum of roots=S=4+9=13
And productofroots = P =4x9 =36
. Required quadratic equation is:
x*—Sx+P=0
x* —13x+36=0
(© (LHR 2014, 16, GRW 2016, 17, SGD
2017, D.G.K 2017)
Roots of required equation are -2, 3
Thensumofroots=S=-2+3=1
And productofroots = P = -2(3) = -6
. Required quadratic equation is:

X*—Sx+P=0
X*~1x+(-6)=0  (K.B'# A,e.).!
XZ—X—.G = 1 ] | (hr

(d) L s8n zol E\//P 101“&\
Roots T r2guired ﬁc udflun aie W), =3
Ther5uni of rogty =\S\=9 %-3) = -3

e e broduct ot ruo'ts = P =0(-3)=0
N ST ] Pequired quadratic equation is:

T XP—-Sx+P=0

x*+3x=0

(LHR 2014, 16, GRW 2016, 17, SGD
2017, D.G.K 2017)

Roots of required al aslon ard z, G
SureTroas =5 1= £ +-€)5
Product of rocts = P =2(-0) = —12
r.Feqguired-gund atic equation is:
X —Sx+P=2
x> —(—4)x+(-12)=0
X* +4x-12=0 (K.B + A.B)
(LHR 2015, 17, RWP 2016)
Roots of required equation are -1, —7
Sumofroots=S=-1+(-7)=-8
Product of roots=P =-1(-7) =7
". Required quadratic equation is:
x> —Sx+P=0
x*—(-8)x+7=0 (K.B + A.B)
X +8x+7=0
(D.G.K 2014, SGD 2017)
1+i,1-i (K.B + A.B)
Roots of the required equation are
1+i, 1-i
Sumof roots =S =(1+i)+(1-i)
=1+i+1-i
=2
Product of roots = P =(1+i)(1-1)

=)~ (i)
=1-i°
~1-(-1)
=1+1
7 p
Requwpf4 cuadri ltl" emau n h
KSRzt [ LT
X2 #1250
2ots™ of reguired equation are

3142,3-42 (K.B + A.B)

Sum of roots = (3+J§)+(3—J§)
3+/2+43-42
6

Product of roots = (3+ \/5)(3— \/5)
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Q.2 Ifa, paie the ooty cf ;ho_ \equaticyr—

= (3 -(\2)
=9-2
=7
.. Required quadratic equatinn is
X*—Sx+P=0
X 20X - 750

x? --Bx -+ 6)=: 0! [Forn edsuations whose

_ \ TGOS are|
'J. A 20+ 2B+
' (b)) P
11
C ==
(© b
o B
d ==
(d) 5o
(€  atp s
a B
Solution: (K.B + A.B)
x> —3x+6=0

Here a=1,b=-3,c=6
Roots of given equations are «,

Thena + B = b

a

i

1
=3
aB = E
a
=6
1
=6

(a) Roots of required equation aie

2a0+1, 2B +1

- o

sum ofeActs =S =200 1) 2fs 1| |

R 2o TR
=+ 2B +2

2(a+p)+2

=2(3) +2

=6+2

=8

«(7SD 2015) {X.k} -+ /ALE) |

Product of roots = P =(20+1)(2B+1)
= Ao+ D+ 26+

S A6y F5 L
=Rat (=31
-~ 4 Required\quadratic zcuation is:
2= SXx+P=0
X —8x+31=0

(b)  Roots of required equation are o?, B2
Sum of roots = S = o + B2
= (a+B)° —20p
= (3)* - 2(6)
=9-12
=_3 (K.B + A.B)
Product of roots = P = o°p?
= (oB)’
= (6)°
=36
.. Required quadratic equation is:
X*—Sx+P=0
x> —(-3)x+36=0
X’ +3x+36=0

(©) Roots of required equation are ll
o

(K.B + A.B)

1 1
= _+_
o

_p+a

Sum of roots =
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. Required quadratic equation is: 3 +§ ~18+3
x*=Sx+P=0 6
21 7.« A
xz—%x+%:0 ) ' & 2
Multiply by ‘6’ i VRS ".'3 :\0, +ﬁ) 1 4-£
SxA3x+1=L— | UV /| W[\ e a p
v _—
(d) Roots ci r=uuwd =cud*|un e °—' -y :(a+ﬂ) pra
! ! ,3 a af
[ B (K.B + A.B) B (§J
J | s S _g é _ 052 +ﬁ2 6
B« of 43)(1]
(a + ﬁ’) —2ap 2
af P :g
_(3)°-2(s) Required equation is
B 6 x*—Sx+P=0
6 6 2 2
1 Multiplying by (2)
:>S:—§ 2x*-7x+3=0
a B Q.3 If a, B are the roots of the equation
P=—x— x* + px+q =0 form equations whose
o ﬂl @ roots are:
= =
a FSD 2015
Required quadratic equation is (@) Z E ( )
X*—Sx+p=0 by ==
1 b
Or x? —(—_jx+1= 0 Solution:
2 X?+px+q=0
2, 1 B I Here
X +§x+1_0 (Multiplying by 2) a=1b=p,c=q
%% +X+2=0 Roots of given eg ,;ltlon are o B
()  Roots 0{ reqluired equation, ) O\ Fhin H" ;-,_'_.'9':;_’_'-;;{, \o' =
a+p, =+= (K.g + A. t»‘-* A=~ WAV WYY
@ f A\ Ughel > [
S=(c ’G’H ; ? s \ ' [=(@  Roots of required equation are o,p
_ VALY A W (K.B + A.B)
~\ '-I:'é"‘"“rrr‘\‘-*. L'-[’ X “J Sum of roots = S = o® + B2
o+
=(a+ﬁ)+[ o5 J :(_p)2_2q
=p’-2q
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P = a’p?
= (op)’
= (q)

=g
Requwed quadratic equas jon is

X2 —Sx£[7=0
xz—(pz_—-‘.’.q\','+:|2 =0

Product of roots =

(b) Roct, ot req urﬁd Fquauon are

Sum of roots =S = g+_

Product of roots = P =

=1
. Required quadratic equation is:
x> —=Sx+P=0
2 —
—xt-P 2qx+1=0

q
Multiply by ‘q’
ox’ —(p®-29)x+q=0

Synthetic Division (K.B)

It is the process of finding the quotient and

remainder, when a polynomial is divided by

a linear polynomial.

It is a short cut of long division.

(a.B)
Use synthetic division, divide the
polynomial P(x)=5x"+
X—2.

Solution: o~ \ |

P(x) =554+ 1 +0%2 Lix D |
Herz x - ale x -2 = 2
SRR AlLde =3 0
2 10 22 44 w2
|5 11 22 41 [82
2 Q(x)=5x>+11x* + 22x + 41
R =82

Example 3: (Page # 36) (A.B)

Using synthetic division; find the
value of h.if the vero.uf poly rom!ca
ol 1) S22 aX - T ISl

* Splution:

p(})=3x"+4x=rh and its zero is 1.
Then by the synthetic division.

3 4 -7h
! 3 7
| 3 7 | 7-7h

Remainder=7-7h
Since 1 is the zero of the polynomial,
therefore,
Remainder =0, that is
7-7h=0
7=7h
= h=1
Example 4: (Page # 36) (A.B)
Using synthetic division, find the
valuesof | and m, if x—1 and x+1
are the factors of the polynomial
P(x)=x>+3Ix*+mx—1
Solution:
Since x—1 and x+1 are the factors
of P(x)=x"+3Ix*+mx—1
Therefore, 1 and —1 are zeros of
polynomial P(x).
Now by synthetic division
3l m -1

2 —3x 'hy

1 1
{ -1 -3l +1 3l+m+1
1 -1 3+m+1 | 3l+m
Since 1 is the zero of polynomial,

therefore, remamder is z3r0, tt‘m r=\1\
3I+m 0=} L

I—\"]d Ly ( . A -

AR -.3|-_ ' 'm_ I |

H Vi = Rl 3l -

T 3-1 3+m+1l [3-m-2
Since 1 is the zero of polynomial,
therefore, remainder is zero, that is,
A-m-2=0 —(ii)

Adding equations (i) and (ii), we get
6l-2=0

6l=2 = I=

DN
Wl
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Put the value of | in equation (i)

3(1j+m:0 or
3

1+m=0 = m=-1

Thus I=l and m=\-1

_ o \ J \
Example 6: (Ragd # 0 EalN (A-B)

By synthatic| \division,, «chwa “the
equalion| | x*+-19x"+36x+252=0
iesingioets —2 and 6.

Since —2 and 6 are the roots of the given
equation x* —49x*+36x+252=0.
Then by synthetic division, we get

1 0 49 36 252
2|y 2 4 90 252

1 -2 45 126 0
6 6 24 126
1 4 21| 0
The depressed equation is
X*+4x—21=0
X*+7x-3x—-21=0
X(x+7)-3(x+7)=0
(x+7)(x—3)=0
Either x+7=0 or x-3=0
X==7 or x=3
Thus —2,6—7 and 3 are the roots of
the given equation.

Q.1  Use synthetic division to find the
guotient and the remainder, when

(i) (X2+7X—1)+(x+1)

(i)  (4x°-5x+15)+(x+3)

(i) (X°+x°—3x+2)+fX-2).
Solution: —_ Y

HIm! | (FsL: _2_\-1&,&?) (A.B)
LA VL —

NN AVAS
SQ(X)=x+6
R=-7

(i)  P(x)=4x’-5x+15 (A.B)
(SWL 2016-573D 2017, M7 -2 D16):
A O SR

ARLERR —5_~15
—:’Jj_ 12/ |36 -93

4 ~12 31  |-78
. Q(x)=4x*-12x+31
=78
(i)  P(x)=x>+x*-3x+2 (A.B)
(GRW 2017, FSD 2015, MTN 2017, D.G.K 2015)
1 1 -3 2
2|4 6 6

2
1 3 3 8
© Q(x)=x*+3x+3

R=8
Q.2  Find the value of h using synthetic
division, if (A.B)

Q) 3 is the zero of the
polynomial 2x* —3hx* +9

(i) 1isthe zero of the
polynomial x* —2hx* +11

(iii) -1 is the zero of the
polynomial 2x* +5hx —23

Solution:
(i) P(x)=2x>-3hx*+9
(SWL 2014) (A.B)
= 2 -3 +0x+9 —. |
2 —3h =, BV (0
3 ‘ L T8 N ol oesa

T 2.\ =hi6, on 118 |-27h+63

. Since _5 is' e zero ‘ot given polynomial,

~R=0
= -27h+63=0
—27h =-63
h = __63
=27
= h= !
3
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(i)  P(x)=x’-2hx*+11 (A.B)
= x> —2hx* +0x +11
‘ 1 ~2h 0 11
114 1 —2h+1 —2h+1
1 —2h+1 —2h+1 |—Ph+2Z
Since 1 is zero-ef gJiven palvraiiial, /=90
= 2R +12 =9 |
120=020
NRAREE
| IO o
' h=6
Result:
h=6
(i)  P(x)=2x"+5hx—23 (A.B)
= 2x> +0x® +5hx —23
’ 2 0 5h -23
-1 -2 2 ~5h-2
|1 -2h+1 -2h+1 |-5h-25
Since 1 is zero of given polynomial, R =0
= -5h-25=0
—5h=25
he-2_ 5
5
Result:
h=-5

Q.3  Use synthetic division to find the
values of | and m, if (A.B)
Q) (x + 3) and (x — 2) are the
factors of the polynomial

XX +4x>+2l+m
(i) (x — 1) and (x + 1) are the
factors of the polynomial

Solution: T
(i) P(x)=x°+4x*+2x+m | (A.3) |
1 @\ N2 e
3|4 3Vh -3 N deldad —
IS 0L REs 6l +m+9
I
NI 3 21+3

Since x — 2 isafactor, R=0

(i)

= 21+3=0
2l =-3
=) |
gt N

Vs

| Alse x+3 s ajfactor, R=0

= 16l +n+9=0
—6(_—3J+m+9:0 -.-I:_—3
2 2
9+m+9=0
m+18=0
= =-18
Result

I=—3, m=-18
2

P(x)= X3 —3Ix* +2mx + 6
=3l 2m 6
1 =3l+1 =3l+2m+1

(A.B)

-3l+1 -3+2m+1 |-3l+2m+7
-1 3l

x° —3Ix* +2mx + 6

Rl Pl

04

=3l 2m+1
Since x+1is afactor, R=0
= 2m+1=0
2m=-1
-1

= m= —
2

Also x—1isafactor, R=0
3l +2m+7=0

—3I+2(—1j+7=0-: m=—1
2 2
-31-1+7=0
-31+6=0

Solve by using synthetic division, if

Q) 2 is the root of the equation
x*—28x+48=0

(i) 3 is the root of the equation
2x° —3x* -11x+6 =0

(iii)) -1 is the root of the equation
4x° —x*-11x-6=0
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(i)

Solution:
(i) P(x)=x°—28x+48 (A.B)
= x> +0x° —28x+48
1 0 28 48
2 ‘ \’ 2 4 4
1 _ 2 24— |0 |
*. Depressed -_eq.._u-ltiuri isi !
Ak 2x- 2= 0
N Bk ax—24=0
- X(x+6)—4(x+6)=0
(x+6)(x—4)=0
Either
X+6=0 or X-4=0
X=-6 X=4

Thus 2, 4 and —6 are the roots of the
given equation.

. Solution Set = {2,4,-6}

P(x)=2x-3x*—11x+6  (A.B)
2 -3 -11 6
311 4 9 —6
|2 3 2 |0
.. Depressed equation is:
2x* +3x-2=0
2X> +4x—x—2=0
2x(x+2)-1(x+2)=0
(x+2)(2x-1)=0
Either
X+2=0 Or 2x-1=0
X=-2 2x =1
1
X== .
2.

Solut_ion_ Set= {3, —_2.

A L W -6
.-Lf|l_'.L|"_‘[___ ‘4~ T 5 6

| -5 -6 |0

.. Depressed equation is

4x* -5x—6=0

4x* —8x+3x—6=0

P(x) = —.'.(;'_-—'\_l?-‘x ti_lg A (,ﬁé} .

4x(x—2)+3(x-2)=0
(x—2)(4x+3) =(-?H -~

Fither™ ™ ¢ :
X240 or AX+3=0

W= D 4x =-3

] 3

X=——

4

Thus -1,2, —% are the roots of the
given equation.

.. Solution Set= {—1, 2,— %}

Q.5 Solve by using synthetic division, if
Q) 1 and 3 are the roots of the
equation x* —10x*+9=0
(i) 3 and —4 are the roots of the
equation
x* +2x® —13x* -14x+24=0
Solution: (A.B)
(i) P(x)=x*+0x>-10x* +0x+9
1 1 0 -10 0 9
1 1 -9 -9
3 1 1 -9 -9 |0
3 12 9
1 4 3 0
..Depressed equation is
X’ +4x+3=0
X* +3x+x+3=0
X(x+3)+1(x+3)=0
(x+3)(x+1)=0
Either o [ [~ | L
e RN e L
VX A3 L\ [ Tx=-1
R ! Solulion Sel 4 {+3,+1)
Vi) P(X)=x* +2x° —13x% —14x + 24
1 2 -13 -14 24
314 3 15 6 24
1 5 2 -8 |0
4l 4 4 8
1 1 -2 0

.. Depressed equation is:
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X*+2x-x—-2=0
X(x+2)-1(x+2)=0
X(x+2)-1(x+2)=0
(x+2)(x-1)=0

Either _
X+2:=.0/ "] =140
x=-21 X =1, "

Thus -2\ —4! 1\énc, 3.a:e the roots of
- [ tha"given eguation.
| M Solution Set={-2,-4,1,3}

(K.B)

A system of equations having a common
solution is called a system of simultaneous
equations.
For example x+2y=3, 2x—-y=1
having same solution (1,1).
(K.B)

The set of all the ordered pairs (x,y), which
satisfies the system of equations is called the
solution set of the system.
(K.B)
An ordered pair of real numbers x and y is a
pair(x,y)in which elements are written in
specific order.
For example: (x, y) is an ordered pair in
which first elements (abscissa) is x and
second element (ordinate) is'y.

: (K.B)
(x,y)#(x,y). For example (2,3) and

(3,2) are two different ordered pairs.

Example 1 (Page # 39) (A.B))

Solve the system of equatign: 1

3x+y=4lad 3y =52
Solution: Lo I\ REE
The given zquationsare
PN -:|3'\'(:'__y= A5 —
NN ey =52 i)
- From equation (i) y =4-3x — (iii)
Put value of y in equation (ii)

3% +(4-3x)" =52

3X? +16— 24X +9\ =52 %0
A2 245 36=10
1203 2x 4 3p=0
X—2x-3=0 v12%0

By factorization

x> —3x+x-3=0
x(x—-3)+1(x-3)=0
(x=3)(x+1)=0

Either

x—=3=0 or Xx+1=0

X=3 or x=-1

Put the values of x is equation (iii)

When x=3 when x=-1

y=4-3X y=4-3X

y=4-3(3) y=4-3(-1)
=4-9 =4+3

y=-5 y="7

ordered pairs are (3,-5) and

(=17)
Thus, the solution setis {(3,-5),(-1,7)}
(A.B)
Solve the equations
X’ +y>+2x=8 and (x—l)2 +(y+l)2 =8
Solution:
The given equation aie
x_2 + V22X :‘.8;—;'2(!)-.-'
(x—l)2 +( 5{_4}'!)2; 5= i)
F(_Q'm equ"auon.(ia'), we get
X - 2x+1+y +2y+1=8
Or x> +y*—2x+2y =6 — (iii)
Subtracting equation (iiii) from
equation (i) we have
4x—-2y=2 or
= y=2x-1
Put the value of y in equation (ii)

2x—y=1
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(x-1)" +(2x-1+1)" =8
x?—2x+1+4x*-8=0
5x2—2x—7=0

5% —7X+5x—7=0
x(5x—7)+1(5x—7)=0
(5x=T)(K+1) =6

Either | |\ |\ | u
Ex-=7=0"1" or | Lx+1=0
P72 =or Xx=-1
=7
=X=—

5

Now putting the values of X in
equation (iv), we have

When x:% when x=-1

y:z@_l y=2(~1)-1
14 14-5 9
y:——lz—:_
5 5 5
y=-3

Thus, the solution set is

o33

Example 3 (Page # 41) (A.B)

Solve the equations
X’ +y*=7 and 2x* +3y* =18

Solution:

Given equations are
X +y*=7 (i)
2x* +3y* =18 (i)

Multiply equation (i) with 3

3x* +3y* =21 (iii)
Subtracting equatlons (ii) from (||n =

X—3:> XJr\/a

When ‘%4 | /é fhp .~fmmeq Jau@n\&. i \

x+y =1 o,

A _|3.+.y ¥ Ay _4:> y=+2

Vhen x=—/3, then y=+2
Thus, the required solution set is

{(J_r 3,12)}.

Example 4 (Page # 41) (A.B)

Solve the equations.~

X! yE=20 7, | )
6, +iy— =0 G
The: =.ql|au.o.1 (i) can be written as
Y =Xy —6x*=0
2 2
—(=X)xJ(—X) —4x1x(—6X
L0 () ()
2x1
CXEVXE+24XF x+/25X°
2 2
_ X£5X
2
We have y=X+5X=6—2X=3x
2 2

Substituting y =3x in the equation (i), we get

x2+(3x)2 =20

X2 +9x2 =20
=10x*=20

=X =4=x=12

When x=\/§,y=3<«/§)=3\/§ and
when x=—/2, y:3(—\/§)=—3\/§

Substituting y =—2x in the equation (i), we have

24(—2x)" =20 or x*+4x*=20
= 5X2=20= X' =4 = x=+2
When x=2_ = y;' 2('2)::;..;
wakn’ ,\ _ %Y N\ N ,._’_ q(_ o0 :4 ;
| Thit, i'he‘sc,lut jonis \

U wz)( ~Z=3\2),(2,-4).(-2.4)}

Solve the equations
X’ +y>=40 and 3x*—2xy-y* =80
Solution:
Given equations are
X*+y? =40 (i)

' Example 5 (Page # 42) (A.B)
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3x? —2xy — y* =80 — (ii)
Multiplying equation (i) by 2, we have
2x% +2y* =80 — (iii)

Subtracting the equation’ (ifi) from
equation.(ii u) we get

X2 —2X5=) y = (Iv)

ne ¢ quotml (Lv\ cari-be written as

J {< -.3)\,+xy 3y’ =

x(x—-3y)+ y(x—3y):
(x=3y)(x+y)=

Either x—3y or x+y=0
=>x=3y > (V) or x=-y — (Vi)
Put in equation (i),

Equation (i) = (3y)” + y? = 40

10y® =40
y’=4
y==22
y=2 y=-2
eq.(v) =
x=3(2) x=3(-2)
X=06 X=-6

Equation (i) = (-y)” +y? = 40

2y* =40
y*> =20
y=+26_, ()
y=2v5 — y==251 /1
eq.(vi) =4\ | T O O
1§ .'._ (A rl' e o
) k)
NIRVENPSH =25

' °, The solution set is

{(6.2).(-6,-2),(245,-245), (25,25

Q.1 x+y—“

- Sotut on:

Exercise 2.7

Solve the following simultazcous equaiinis:,
A
-2 1 120

Fy= 5%(0
x? —2y—14_0—> (i)
From equation (i)
y =5-—x— (iii)
Put in equation (ii)
X -2y-14=0
x*—2(5-x)-14=0
x* -10+2x-14=0
X? +2x—24=0
X* +6X—4x—24=0
X(x+6)—4(x+6)=0
(x+6)(x—4)=0

Either
X+6=0 or x—4=0
= X=-6 x=4
Put in equation (iii)
y=5-X y=5-x
=5-(-6) =5-4
=5+6 =1
=11
. Solution Set = {(-6,11),(4,1)}
Q2 3x-2y=1 (A.B)
x2+xy—y2: —_
Solutlon —en =2 LA
»'—Zy =1 -\( ) E ¢ . —

and ¢ v -y '—1—>(||)
—trom equation (i)
3x-2y=1
x=2y+1
2y +1 ..
=——— —(iii
5 i)
Now put in equation (ii)
X +xy-y =1
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1+2yY 1+2y) )
+ -y =1
( 3 ] ( 3 )77

1+4y+4y° . y+2y?
9 3

Multiplyina-hoth sides by LCV'

We ge! ‘

-y =l

1+4y+4) +3 y+7y ) 3 2Lg
Ly mAyE £ 3y +6y° —9y*—9=0
y2;7y—8=0

y>+8y—y-8=0
=y(y+8)-1(y+8)=0

(y+8)(y-1)=
Either
y+8=0 or y-1=0
y=-8 y=1
Putting values in equation (iii)
When y=-8

_1+2y

-3

_1+2(-8)

1-16

x=1
. Solution Set = {(—5

-8),(L1)}

(A.B) .

. Soful |c,n

e —7 (i
25
£ 2.9

Xy — (ii)
From equation (ii)

2.5,
Xy
Multiple by xy
2y —5Xx =2xy
2y—5x—2xy =0

2y —2xy —5x =0 — (iii)

From equation (i)
x=7+y—>(iv)

Put in equation (iii)
2y—2(7+y)(y)-5(7+y)=0
2y—14y-2y*-5y-35=0
—2y?-17y-35=0

—(2y2 +17y+35) =0

=2y’ +17y+35=0

2y* +10y+7y+35=0
2y(y+5)+7(y+5)=0
(y+5)(2y+7)=

Either

y+5=0 or

I L

= = L | o = L ™
I N 5 ] i -~ — o o
IRV UAN A vkahs

| o plit'in =qtahon (|)

L wheny =5

x—(-5)=7
X+5=7
X=7-5
X=2
when

y— T
2
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Solution S.et: {(2 -5), (; _27}
Q4

X+y=a-b (A.B)

ab_,

Xy

Solution:

X+y=a-b—(i)
a_b )
X

From equation (ii)

ab_,

Xy

Multiply by* xy’
ay —bx =2xy——(iii)
From equation (i)
= X+y=a-b
y=a-b—x—(iv)
Put in equation (iii)
a(a—b—x)—bx=2x(a—b—Xx)

a® —ab—ax—bx = 2ax — 2bys- 2%°

2x° —ax— 22X — bx+2bx+a —(b 0 ..

N\

2x% — ’me Fa —ab -
2x —(ua—-a)u(a —at\--u

. | ~|_swq.p— ) P— (3a b) C=a’-ab

.

USIng quadratic formula

_ ~B++/B*—4AC

2A

-

.....'-I

x? +(y—1)2 =10 (i)
X2 +y? +4x =1 (ii)
Equation(i)=

x> +y?-2y+1=10

X2 +y® -2y =9 - (iii)

_ 2 g\
. —~(3a-b) ]+ \/[ 3a_b_ _4 )(a__a_L_
“[2] .
VU dal b BT__*is‘;faB‘
- X-_ ____\L__'__. ( )
b y 4 "
_ 3a—b++/9a? —6ab +h” —8aZ +8ab
4
_ 3a—b++a?+2ab+b?
4
_3a-b+.(a+b)
) 4
_3a-bx(a+b)
4
Either
Ja-b+a+b 3a-b-a-b
X=—mm Or X=——
4 4
_4a _2a-2b
4 4
_ a-b
X=a X=—
2
Put in equation (iv)
a-b
y=a-b-a y:a_b_T
2a—2b—(a-b
2
y=22
2
T
. Solution Set = J (a,- o-,xl d_l a_f_’-,“ i
- R ?7 4‘;, .
= Q—_S )( A (y 1) —10 (A.B)
. ., _ ’5!.2_.- 2 dx =
_Saiution:

MATHEMATICS -10

70



Unit-2

Theory of Quadratic Equations

Subtract equation (ii) and (iii)

X2+ y? +4x =1
X4y +2y=_9
4x+2y=-8
2(2x+y)=-8
2X+zs 24
y=—4 2K~ +(|/)

PI t in tql,a*lm b )

].- x+(4 2x)+4x 1

X+ —( 4+2x)] +4x=1
x2+(4+2x)2+4x=1
X? +16+16X+4x* +4x—1=0
5x?+2x+15=0
5(x* +4x+3)=0

= x*+4x+3=0 +5%0
x?+3X+x+3=0
X(x+3)+1(x+3)=0
(x+3)(x+1)=0

Either

x+3=0 or X+1=0

X=-3 x=-1

Put in equation (iv)

= 4-2(3) y=—4-2(1)

y=—4+6 y=—4+2

y=2 y=-2

. Solution Set= {(-3, 2),(-1, -2)}
Q.6 (x+1)2+(y+1)2=5 (A.B)

(x+2)"+y*-5
Solution: b

(x+l) (y 1) =5. 9\-\

(x+2) +y —\,‘—»(n)

o eq.lauon s \_7 B

N
J NN X414 YR+ 2y +1=5

X+ Y2 +2x+2y=3
X2+ y? +2x+ 2y = 3 — (iii)

.x\

(x+2)" +y?=5
x2+4x+4+v2—';" _
FY2r Ax= 1 (v ’,
! ou,)-eqja.tlon ('“). and (|v)

X2 WP 2X+ 2y = -3

_Xxy*+4x  =_1
—2X+2y=2
—X+y=1

y=X+1—(V)
Put in equation (iv)
x? +(x+1)2 +4x=1
X2+ X2 +2x+1+4x-1
2x* +6x=0
2x(x+3)=0
Either
2x=0 or Xx+3=0
x=0 X=-3
Put in equation (v)
When x=0
y=1+0
y=1
When x =-3
y=1-3
y=-2
~. Solution Set ={(0,1),(-3,-2)}
Q7 X +2y°=22 (A.B)
5x% +y® =
Solution: _
X +2y% =22 -~
_ sdRE 220 (1Y o \o= T
i \/Iulhp-1y equat o1/ (11 ) by 2
|\ iO) + ’y = 53— (iii)
| ““Subtract equation (i) and (iii)
10x* +2y* =58
_XPx2y*=_22
9x° =36
x> =4  (Div both sides by 9)
Taking square root on both sides
X=22
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QS8

J | % Sotutior:

Q.9

Solution: FAN Y/ e ™ \ B

Put x2 = 4 in equation (ii)

5(4) +y-=29

20 +y? =29

y?=29-20

y’=9

Taking square root

y=22 YA

. Soliztion But (52, £3)} 1
Ax%=-5y2 =5 || (A.B)

basl | 2 .
By =4

4x* —5y* =6 — (i)

3x% +y? =14 — (ii)
Multiply equation (ii) by 5
15x* +5y* = 70 — (iii)
Adding equation (i) and (iii)
4x* -5y* =6
15x* +5y* =70
19x* =76
X* = 7%

19

x> =4
Taking square root
X==+2
Put x*> =4in equation (ii)
3(4)+y* =14
y?=14-12
y? =2
Taking square root
y=+/2

.. Solution Set = {(iz, J_r\/f)}

7x% —3y? =4 (A8

2x? +53_/2 =7

7% =37 \24 ()

g1 ez A Al =
25| 5yF = 7 )

| ";'V 'u'_lt-iny equation (i) by 5’

35x* —15y* = 20 — (iii)
Multiply equation (ii) by '3’

6x° +15y* =21 (iv)
Add equation (ii)2i1d.(1v)
35%2.<157% =20 |

BAHi52 =

— & L & X 1 |

2P —a1

x? =1

On taking square root, we get

x==%1

Put x* =1 in equation (ii)

2x> +5y* =7

2(1)+5y* =7

2+5y° =7

5y =5

, 5

Y75

y* =1

On taking the square root, we get

y==%1

~. Solution Set ={(+1,+1)}
Q.10 3x*-y*=3 (A.B)

x* +4xy-5y* =0
Solution:

32 —y? =3-(i)

x* +4xy —5y? =0 —(ii)

Equation (ii)=

X +4xy -5y* =0

X? +5xy —xy —5y* =0
K(x+ S 3 0[ 57720

RERE0IP S
| Either | L
—X+5y=0 or X—-y=0

x =-by — (iii) x=y —>(iv)

Put x=-5y in equation (i)

X’ +2y*=3

(-5y)° +2y* =3

25y% +2y* =3

27y* =3
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Putting in eduetior) (i)

CWHRN

Put x =y in equation (i)
X +2y* =3

y>+2y° =3

3y*’=3

y* =1

On taking square root, we get
y==%1

Put in equation (iv)
Wheny =1. .

| .
5 lution Set

={<1 D (11~

536-3)

Q.11

—3olution:

AN KS_yJ ~-y*'=26

X2 —y® = (A.B) .
3x* —5xy — 12y =5 =y
3> _ (=56 (1)
5(y 12y =0 — (ii)
Equatlon (i) = 3x* =5xy—12y* =0
3x* —9xy +4xy -12y* =0
3x(x—3y)+4y(x—3y)=
(x—3y)(3x+4y)=0
Either
x-3y=0->(a) or 3x+4y=0-(h)
Equation (a) = x =3y — (iii)
Put in equation (i)
3(3y) —y*=26
3(9y%)-y* =26
27y> —y? =26
26y? = 26
y’ =1
= y=+1
Put in equation (iii)
Wheny = —
X =3(-1)
X=-3
Wheny =1
x=3(1)
X=3
Equation (b) = 3x+4y =0
3X :—4y

X=— \I —_ ., \..V) .i. |1 R i
=h i ’

'Dut in'ag: 1 |o.3 (|

16
—26

(33’] 4

2 2
16y"—3y" _ ¢

3
13y? = 26x3
y =6
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AN _-

—y=+/6

Put in equation (iv)

When y=-/6
—4

X—?(‘ﬁ)

4l

==

whepy = Y6 ||

| WYLy b

X=-3(V6)
4
T3

.. Solution Set

sl 3505

Q.12

X +xy=5 (A.B)
Yy +xy=3

Solution:

X +xy =5-(i)

y? +xy =3—>(ii)

Multiply equation (i) by 3’ and
equation (ii) ‘5’

3x? +3xy =15 — (iii)

5y* +5xy =15— (iv)

Subtraction equation (iii) and (iv)
3x* +3xy =15

5y +5xy =15

3x* —2xy —5y* =0 (V)

Equation (v)

i -

3x* —5xy+3xy—5y* =0 1

(3X 5Vl4-Y(3X 5]} U [f [ LT

(3X 5% l)\ y +y) (, ! Lo .'._ -x \ - :

Either |

BBy 'or"' x+y:0

..5y

.x=?—>(vi) x=—y —>(vii)

Put x =5?y in equation (i)

(2] (2

25" 53 "'
AEARREIRY
v h b2 f
_25’ _+1-Jy =D
9
25y? +15y? =45
40y® =45
9
2—_
y 8
On taking square root, we get.
=t——
2\2
3 . . )
Put y =—— in equation (vi
y 22 q (vi)
X—Ex 3
3 242
5
2\2
-3 . . .
Now put y =—— in equation (Vi
put y o2 q (vi)
_5[—_3]
3\ 22
o -5
22

Now put x =-y in equation (i)

(=y) +(=y)(y)=5

yz_y2:5

0 5 B :-{i'

i YN E
‘ ollutJon Set 44| -

/ L

g L\ZW 2\/5
Alternate Method

X +xy =5 (i)
y? +xy =3—>(ii)
eq(i) =
X(x+y)=5-> (iii)
eq(il) =
y(x+y)=3-(iv)

SERY
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Dividing equation (iii) and (iv) Q.13 x*-2xy=7 (A.B) .
X(x+y) _5 XY+3y =2 ~(0)
y(x+y) 3 —Solution:
X 5 X4 2. Y= 7> *('
y 3 ky 3w? 12— ()
5y~ Multiply equation (i) by 2’ and
X= EX equation (ii) by ‘7’
A \ 2x° —4xy =14 — (iii)
] )N = )y c -
Pt ==l Qudtlon (i) 7xy +21y? =14 — (iv)
. Subtract equation (iii) and (iv)
(?yj [ yjy 5 2x2 — 4xy =14
_TXy+21y* =
%yh%zs 2x* —11xy —21y* =0
2x% —14xy +3xy —21y* =0
25y® +15y° yroy ey
T:5 2x(x—7y)+3y(x—-7y)=0
25y? +15y2 = 45 (x=7y)(2x+3y)=
- Either
40y" =45 x—7y=0 2x +3y =0
, 9 -3 .
y ~3 X=7y ——(V) x=?y—>(V|)
On taking square root, we get. Put in equation (ii) | Put in equation (ii)
-3
=+t—— 7y)y+3y* =2 — 3y’ =2
\/- (7y)y+3y ( ; yjy+ y
. . —3y® +6y°
Put :—lne uation (Vi 7y? +3y? =2 — 2 -2
y J’ q (vi) y +3y >
5 10y? =2 3y’ =4
3 J’ 5y?=1 y? =g
X:— 1 - .I\'.'..-Z-"
22 A SN T (@ o
Now put y=m in eqUC'fIIC?;(V';).. il y. J_r;,{; _- ‘| Putin equation (vi)
x=§£;‘%] ) '_ “ \ e Put in equation (v) | when y- 2
WAEARA hen v —
-2 when y=—-— ( j
N3 s
1
. 5 3 -5 -3 X:?(—_J X:—
.. Solution Set = , , ,
{[Zﬁ 2&][@ 2J§j} > V3
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Theory of Quadratic Equations

5
when
y—i when y—i
5 Nch
_342
X:7 i gl _\
5 21 W3,
x=— A=)-\5
5 BN

i Sclution Set

e aleales)

Equations (A.B + K.B + U.B)
Three less than a certain number
multiplied by 9 less than twice the
number is 104. Find the number.

Solution:

Let the required number = x

Then, three less than the

number= x —3

And, 9 less than twice the
number=2x—-9

According to given condition
(x—3)(2x—-9) =104

2x* —9Xx—6x+27-104=0

2x* —15x—77=0

2X* —22x+7x—77=0
2X(x-11)+7(x-11) =0
(x—11)(2x+7) =0 '
Either ~ 1\ .~
x—11=5¢r Ri4r=0

| L} '._ R " ]
I =11 O s =
Wy Y ; 2

JiResu It

Thus, required number is either 11 or !

Example 2: (Page # 44) (A.B)

The length of rectangie™is 4cmimdie
than its. ‘ireacth/ ~1f- the aiea .67
rEsangia i4 25emy. Fingits sides:

- Sofution:

Let\creadui of rectangle = x
I'hen, length of rectangle = x + 4
Area of rectangle = 45cm®
According to given condition
X(X+4) =45
X* +4x—45=0
X’ +9x—5x—45=0
X(X+9)-5(x+9)=0
(x+9)(x-5)=0
Either
X+9=0 or x-5=0
=Xx=-9 or x=5
(Neglecting —ve value)
. X+4=5+4=9
Result:
Thus, the breadth is 5cm and length is 9cm
Q.1  The product of two positive
consecutive numbers is 182. Find the
numbers. (A.B)
Solution:
Let two positive consecutive
numbers are x,Xx+1
According to given condition:
X(x+1) =182
X +x—182=0
X*+14x—13x —182<n |\ [
K ) B3 (k4 18)=0 L O
| X FI4)(x213) 0
_Fiiier '
X+14=0 or x—-13=0
x=-14 x=13
(Ignore negative value)
Therefore,
x=13
= X+1=13+1=14
Result:
Thus, required Numbers are 13 and 14.

MATHEMATICS -10 76



Unit-2

Theory of Quadratic Equations

Q.2 The sum of squares of three
positive consecutive numbers is 77.
Find the numbers. (A.B + K.B)
(SWL 2015)
Solution:
Let three consecutive numuers aie’ |
X, X +1%A4 2 Vo
Accordi n o '1ve1"0"lmt| . |
X2 4 x 1, +()+2) =17
ey K- XT-2R+1+ X +4X+4—T7=0
. J' ' 3 +6x—72=0
3(x*+2x-24)=0
X°+2x—24=0
X? +6X—4x—24=0
X(x+6)—4(x—6)=0
(x+6)(x—4)=0
Either
X+6=0 or X—4=0
X=-6 Xx=4
(Ignore negative value)
Therefore, Xx=4
= X+1=4+1=5
& X+2=4+2=6
Result:
Thus required numbers are 4, 5 and 6.
Q.3 The sum of five times a number
and the square of the numbers is
204. (A.B + K.B)
Solution:

Let required number = x
Five times of the number = 5x
According to given condition:

x? +5x =204
x? +5x—204=0
X2 + 175 Lax 204 o

x(x+17j 14(xﬂ 17) AR \ -

_ (., 7)fX 14)
K+17=0 or Xx-12=0
Result:

Thus required number is either —17 or 12.

Q.4

" Saiution:

Q.5

Re rpchaI c)ft1e number_

' 'Difference of the numbers =

The product of five less than three
times a certain number and_eiie
less than fourr tiines, tie Murmoer
is7 Eiidtie number.

158 + K.B)

Lat'ithie requweu number is x
Five less than three times the
number=3x-5

One less than four times a
number=4x-1

According to given condition

(3x-5)(4x-1)=7

12x? —=3x—20x+5-7=0

12x? —23x—2=0

12x2 —24x+x—-2=0

12x(x—-2)+1(x-2)=0

12x(x—-2)+1(x-2)=0

(x—2)(12x+1)=0

Either

x—2=0 or 12x+1=0

X=2 12x=-1
-1

X=—
12

Result:
Thus, required number is either 2

1
or——.
12
The difference of a number and its

reciprocal is?. Find the number.

|_et; .uounﬁinlmarf b»( o
1

X
15
4

According to given condition
1_15

X 4
x2—1_E
X 4

By cross multiplication
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4x? —4=15x

4x* -15x—4=0

4x* —16X+x—4=0
4x(x—4)+1(x—-4)=0
(x—4)(4x+1)=0

Either —, WY

X—=4=0" 10r ~ 4x+41="0
1 _ )

| ’ X:_

' | - 4

result:

Thus, required number is either 4 or _Il

Q.6 The sum of a number of two digits
of a positive integral number is 65
and the number is 9 times the sum
of its digits. Find the number.

(A.B + K.B)

Solution:

Let unit’s digit = x
And ten’s digit =y
. Required number=10y + x
According to given condition (I)
X* +y?* =65——(i)
According to condition (1)
10y +x=9(x +y)
10y + x =9x + 9y
10y — 9y = 9x — X
y = 8x ——>(ii)
Put in equation (i)
x? +(8x)2 =65
x? +64x* =65
65x* =65
X’ =1

Taking positive square root
x=1 \ o

Put in equation (ii)
y=8(1~ 1

Required iitmier = 10) #x) !
\ —10(8)+1

AR  =g0+1

=81
Result:
Thus, required number is 81

y=8 L Lo \

Q.7  The sum of the co-ordinates of a
point is 9 and Sum.ot tri2ir sG] (2
is 45, Firid fhe Loy o q"\a s 0147
point. ‘A.B + K.B)

_ So'lutlun

Let required point is (X, y)
According to condition |
X+y=9 ——(i)
According to condition Il
X2 +y? = 45— (ii)
Equation (i) =

X=9-y ——(iii)

Put in equation (ii)
(O-y)*+y* =45
8118y +y?+y? =45
2y* —18y+81-45=0
2y? -18y+36=0

2(y2 —9y+18) =0

y* -9y +18=0

y> —6y—3y+18=0

y(y-6)-3(y—6)=0

(y-6)(y-3)=
Either .
y 6 —ao c,'r H ..?v s :L A
PUtln e(.-']UctLOf G |
e ~X=9-6 x=9-(3)
X=3 Xx=9-3
X=6
Result:

Thus, required point is either
(36) or (63)
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QS8

Solution:

Q.9

Find two integers whose sum is 9
and the difference of their squares

is also 9. (A.B + K.B)

Let two integer are x and y-—
According to condition |
X+yT9r——0)
According 0 'vu_nL'it'.'or' (it
x4~y =5— > il
| Ednaion (i) = y = 9 — x —(iii)
“Put in equation (ii)

x> —(9- x)2 =9

x? —(81—18x + xz) =9

x? —81+18x—x*=9

18x=9+81

= Xx=5

Put in equation (iii)

y=9-5=14
Result:
Thus, required numbers are 5 and 4.
Find two integers whose difference
is 4 and whose squares differ by

72. (A.B + K.B)

Solution:

Let the integers are x and y
According to condition-I

X—y=4——(i)

According to condition-II

X2 —y? =72—(ii)

Equation (i) = x =y +4 ——(iii)
Put in equation (ii)

(y+4) —y*=72 _

y? +8y+16-y* =72

gy=725060 | VL

8y=56="1 1 L \

—y=70 ALY Y
Pt equatinn! (i)

X|= i il

x=11

Result:

Thus, required integers are 11 and 7.

Q.10 Find the dimensions of a rectangle,

whose perimeter, is_80cm anci| its

aresris375em* (K. B +-.B)

A4 _ Shiution:

let Iength-of rect.angle =xcm
And width of rectangle =y cm
According to condition-I

2(x +y) =80

. perimeter=2(length+ width)

X+y=40 —(i)

~» Area = length x width
According to condition-II
Xy = 375 ——(ii)
From equation (i)
y =40 —x ——(iii)
Put in (ii)
x(40—x) =375
40x—x*-375 = 0
—x*-40-375=0
x* —40x+375=0
x? —25x—15x+375=0
X(x—25)—-15(x—-25)=0
(x—25)(x—15)=0.-

~\Putin‘sauatizn (in)

—Fither x— 25200 dr | - 1E5ED
. X250 N T x=15
y=40-25 y=40-15
y= 15 y= 25

Result:
Dimension of rectangle are either 25cm by
15cm or 15¢cm by 25¢cm.
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Q.1
(1)

TR
(i1,

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

Miscellaneous Exercise 2

Multiple Choice Questions :
Four possible answers are given for the following question, Ticlk (+) the teirect aiswes:

If @, B are the roots of 3x? + 5x — 2= 0, thznig.+ A7s. ' ¥ .5+ A.B)
(LHR 2017, SWL-5214,MTN 2)1Y, 17, $GD'2015, 17 |RWP 2016, D.G.K 2016)
@2 SRRSOF
51 | ) et -2
@ =" A (@ -
' | e the roots of 7x* —x+4 =0, then af is; (K.B + U.B)
(LHR 2014, GRW 2014, 15, FSD 2016, BWP 2016)
-1 4
(@) - (b) "
7 —4
(c) n (d) "
Roots of the equation4x*> —5x+2 =0are; (K.B + A.B)
(a) Irrational (b) Imaginary
(c) Rational (d) None of these
Cube roots of —1 are; (K.B + U.B)
(LHR 2017, GRW 2017, SWL 2017, MTN 2014, 17, SGD 2015, 16, D.G.K 2017)
(@) -1, -o,-o’ (b) -1, o, —*
©) -1~ 0" ()
Sum of the cube roots of unity is; (K.B + A.B)
(@0 (b)1
(c) -1 (d)3
Product of cube roots of unity is; (K.B + A.B)
(LHR 2016, GRW 2014, 16, SGD 2015, 17, BWP 2016, 17, RWP 2017)
(@0 (b)1
(c) -1 (d)3
Ifb® —4ac <0, then the roots of ax* +bx +c =0are; (GRW 2014) (K.B + A.B)
(a) Irrational (b) Rational . —
(c) Imaginary (d) None of these —, 3 L A
Ifb* —4ac >0, but not a perfect square then root" of A%+ bir 5 Ce = (gl re L O(RB)
\ Y (‘ HF 2014, BWP 2017)
(a) Imaginary rAAY (b) Retl-,)ni',l
(c) Irratiaral Y VWL hAd) Rand ot these
EATAR e/ N ™ \ A
—+—TIslequal te; L : (K.B + U.B)
a B -
|. ' ) " (LHR 2014, 15, GRW 2016, FSD 2017, BWP 2017, RWP 2016, SGD 2017)
@' () =
a a p
O (@) &2
aff aff
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()

(xi)

J .. i

(xiii)

(xiv)

(xv)

(xvi)

N T BN viii (xii) B i) a

a’ + p*is equal to; (U.B + A.B)
(LHR 2014, 15, GRW 2014 17, FSD 2016, BWP 2515, PWP 291 iy
(a) aZ _ﬂZ . ‘b) 12 i
- LY /
©) (a+B) -2ap ' : “@)a#@
Two sejuare ronts-cfunity'are; * A (U.B + A.B)
(i.HR'2015,16| GRW 2011 4-SD 2015, 16, MTN 2016, SGD 2016, D.G.K 2015, 16, 17)
@1-1 '\ L (b) Lo
(ML —e\ ) - (d) o,
Roots of the equation 4x* —4x+1=0 are; (U.B + A.B)
(LHR 2015, GRW 2017, FSD 2016, BWP 2015, MTN 2017, SGD 2016)
(a) Real equal (b) Real unequal
(c) Imaginary (d) Irrational
If o, 8 are the roots of px* +gx+r =0, then sum of the roots 2« and 243 is; (K.B)
— r
(a) = (b) —
p p
() 24 (@) L
p 2p

If o, § are the roots of x> —x—1=0, then product of the roots 2« and23is; (U.B)
(FSD 2014, 17, BWP 2016, D.G.K 2015, 16, 17)

(a) -2 (b) 2

(c)4 (d) -4

The nature of the roots of equation ax” +bx + ¢ = Ois determined by; (A.B)

(GRW 2016, SWL 2015, 2017, MTN 2015)

(a) Sum of the roots (b) Product of the roots

(c) Synthetic division (d) Discriminant

The discriminant of ax® +bx +c¢ = 0is; (K.B + A.B)
(LHR 2016, FSD 2017, SWL 2016, 17, RWP 2014, 16, SGD 2016, MTN 2015, D.G.K 2016)

(a) b*> —4ac (b) b*+4ac

(c) —b® +4ac (d) —b*—4ac

.}.mﬂﬂ
' n (xiii) c

ol By e
¢ IO - [V
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Q.2

Q) Discuss the nature of the roots of

the following equations. (A.B)
Solution:
(@)  x*+3x+5=0
Here a=1,b=3,c=5
Disc =h”3 4ac
=) - (o)
=920 0
21
[ps | < 0
\ J U RR00S e Lornplex conjugate or imaginary.
D) 22 —7x+3=0 (A.B)

(GRW 2016, SGD 2014, RWP 2017, D.G.K 2016)
Herea=2,b=-7,c=3
Disc =b%-4ac

(-7 -4(2)(3)

49 — 24

=25
Since disc >0 and perfect square roots are
rational and unequal.
(c) X* +6x—-1=0
Here a=1b=6,c=-1
Disc =b?—4ac
=(6)*-4(1)(-1)
=36+4
=40
Since Disc. >0 and not a perfect square roots
are irrational and unequal.
(d)  16x*—-8x+1=0 (FsD2017) (A.B)
Herea=16,b=-8,c=1

Disc. = b?>-4ac

- (-8)'-4(19)(1)

(A.B)

=64—-64
=0
Since, Disc. = 0, roots are rational and
equal. )
(i) Findwz,ifwzﬁ \ (A.B_";"
(GRW 2017, SGDZUI, BV ?f)lc:_) 3!
Solution: AR ™,
Here N\ j
= [ 1443
\ ._Iz-.a — =
1 e B . /4
J AL 'Square both sides
; (-1+-3 i

| Wi, Evaliaie ([naotol) ©

__Sajution: -

(- +(\/3)2_+ 2(—1)(\/___—_3\. .

T

) = Z
<\ [ (&P
AR e R Na-y
D\ A —
. Sa]]
;_—2-24-3
4
2:2 _l_\/z
4
,_-1-4-8
2

(i)  Prove that the sum of all cube

roots of unity is zero.(A.B + K.B)
Ans. See property of cube roots Page # 45
(iv)  Find the product of complex cube

roots of unity. (A.B + K.B)
Ans. See property of cube roots Page # 44
(v)  Show that:
X+ Yy =(x+ y)(x+coy)(x+a)2y)
(A.B + K.B)
Ans. See Exe-2.2 Q.3 Page # 47
(vi) Evaluate: o” +0®+1
(A.B + K.B)
Solution:
o +0® +1
= 0. 0+0*.0" +1
3 12 3 12 2
= (a) ) .a)+(a) ) o +1
(1)” @+(1)" .0 +1
=w+ o’+l
=0

s @ + %10

N |

(A.B + K.B)
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(viii) If o is cube root of unity, form an
equation whose roots are 3 and
3w?. (A.B + K.B)
Solution:
Roots of required equation are 3 and 3 ¢~
Sumofroots=S=3w +2a? ¢
=3(w +o7) |
L =5(—L)
34 AT
Proctictiofirootsi=P = (3w5(3w?)
Sw®
=9(1)

.. Required quadratic equation is
x> —Sx+P=0
x> —(-3)x+9=0
X +3x+9=0
(ixX)  Use synthetic division, find the
remainder and quotient when
(x*+3x*+2)+(x-2). (A.B)
Solution:
P(x)=x>+3x*+2
=x>+3x* +0x+2
1 3 0 2
2 ‘ J 2 10 20
11 5 10 |22
.. Remainder = 22
Q(x) = X2+ 5x +10
(x) Use synthetic division, show that
x—2 is the factor x*>-+x*— 7x+ 2.

Solution: (A.B + K.B)
P(x)=x+x*—7x+2
‘ 1 1 7 2
24 2 6 2
1 3 1 0~

Since remainder is zero, K - 2 i
factor of given polynomial’

(xi)  Find thesurh and-produit of"'thﬁ

roots of=the equation’ | 1)

Solutian:,

. J J | 2P ax — 4r =0
b I % !

Here a=2P,b=3q,c=-4r

Sum of roots = —
a

2Px2 +day 47 =0 g_ﬂi--l.ﬁ'i rKB)

39

e R . .I‘L
Progct o7 #00td = -+,

Ll

_ |-4r

2P
2r

P

(xii)  Find %+i2 when a, B are of the

roots of the equation

X’ —4x+3=0.
Solution:

X —4x+3=0

Here a=1b=-4,c=3

Let roots of given equation are a., f3

(A.B + K.B)

Then sum of roots = a + B = _b
a
-
1
Product of roots = aff = ¢
a
3
oaf =—
P 1
o =3
Consider
1 1 B*+0°
?4_?: o2p?
_a’+p’
(o)
(Gorm) -2 f
_(4) -2(3)
(3
_16-6
9
1 1 10
2—2+—2 = —
a” B 9
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(xiit) If a, B are the roots of 9-96
4x*-3x+ 6 =0, find (A.B) SRy e
2 2 16 1
(@) a”+p I vy h
a P g /_' ?7_ !
(b) —+= \ LY e g
p a RARY.r>
- (© a—R = — A = o7 |
Solution: B i 4
4x° — 3% G=0 \ (xiv) If a, B are the roots of
Roots 0! given equatior are'a; |3 x’—5x+7=0, find an equation
3 whose roots are
1w [; o bem—
- 4 @ -o-B
_3 (b) 20,28
4 Solution:
GB:§ x> —5x+7=0
4 Roots of given equation are a., 3
= § + - _5
2 arp =-7
(@ o +pP=(a+ [3) —2aP (A.B) =5
HEEH ap= 1
94 2 ap =7
= E_B (@) Roots of required equation are
9-48 —a,—f3 (A.B)
T 16 Sum of roots = § = —a. + (-f)
=- (a +B)
sa’+p = -9
16 Prod. Of roots = P (—oc)( B)
2 2 =
(b) o, B_o+B (A.B) :?B
p a o . : -
39 .. Required equation is:
_ B 16 X2 —-Sx+P=0
_7 xz—(—5)x+7—0
2 .
_39 2 X +EX‘-‘ /l\—.—p 3 | I
= —x 4b)  Roets~Uf, requires cnlatior- e
S 0O A 2df N AB)
jﬁ+ﬁ = \ et A A ourn o1 réals = Si= 2a + 2
pra B YFARLS ~ =2(a+ )
©  a-Bha-8T A O @By ~ 2%
; _ .:/Ei".‘.l"{' () 4 Prod. Of roots = P z ‘(130[;)(2[3)
NN 2 = &(7)
DA HRE
4 2 Required quadratic equation is:
K 6 x> —Sx+P=0
“\16 x* —10x+28=0
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Q.3  Fill in the blanks
(i)  The discriminant of ax®>+bx+c=0 is : - (%, )

(i)  Ifb*—4ac =0, then roots of ax*+bx+c=0are . (K:2s
(iiiy  Ifb?>—4ac>0, then the roots of ax™+bx+5= Gaie| || (| A~ (K.B)
(iv)  1fb?—4ac <0, then the robt of 2T c=Carel | L L [ (K.B)
(V) Ifb® —Aaci< D and nerfectstiudde, then the redtsiofex” Fbx+c =0 are . (K.B)
(vi)  Ifb%—Z450 + Candinnt a petfectSquars;-then roots of ax® +bx+c =0 are .(K.B)
(vii)  If o3 ate itie 1onte of_4x2= bx+c =0, then sum of the roots is . (K.B)
(Vi) " 1o, BaretheToots of ax® +bx+c =0, then product of the roots is . (K.B)
{fx;'-- If ¢, 3 are the roots of 7x* —5x+3=0, then sum of the roots is . (K.B)
(x) If o, 5 are the roots of 5x* +3x—9 =0, then product of the roots is . (K.B)
(xi)  For a quadratic equation ax®+bx+c=0, % is equal to . (K.B)
(xii)  Cube roots of unity are . (K.B)
(xiit)  Under usual notation sum of the roots of unity is . (K.B)
(xiv) If1, w, ®” are the cube roots of unity, then ™" is equal to . (K.B)

(xv) Ifa, pare the roots of the quadratic equation, then the quadratic equation is written as

(xvi) If2wand 20’ are the roots of an equation, then equation is

ANSWER KEY)|

(i) b? —4ac -9

(i)  Equal (x) c

(i)  Real

(iv)  Imaginary xi) 2

(V) Rational C

(vi) Irrka)ltlonal (real) i) Lo’

(V||) —g (XIII) Zer0 o :H_..- .‘-

(VI“) E ._-: (‘(l‘_’)— a;g -.l_ | | -_.m ! . _-'. _.- A e
2 . (X/\ ' ';(_2;'—.“(;+-",’)jx-lr/:}ﬂ=o

(IX) 7 AN RARL ™ \ _ - (XVi) 24 2x+4=0
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Theory of Quadratic Equations

SELF TEST

Time: 40 min

Q.1  Four possible answers (A), (B), (C) & (D) to each o.;e:hon i r€' given,| mark-ihs
correct answer. 7x1=7)
1 o' = is:
(A) o’ - (B} @
1 =)0
2 WhICh s Nt A sy‘n mtl ic'function?
(/—0 ? - ﬂ’ (B) a®+ B’
; 1 1
LY, a’+ D) —+—
1 X©) ﬁ (D) o
3 Ifg,%are the roots of a quadratic equation, then required quadratic equation is:
(A) 2x* +2x+3=0 (B) 4x*+8x+3=0
(C) x*+4x+3=0 (D) 4x* —8x+3=0
4 If roots of a quadric equation x* +qgx+ p =0 are the additive inverse of each other,
then:
(A) p=0,q=0 (B) p=0
(C) q=0 (D) p=1q=1
5 What will be the remainder if 4x*> —5x+15 is divided by x+3?
(A) 78 (B) 139
(C)-78 (D) 125
6 Cube roots of —lare:
(A) -1 -0,-o" (B)-10,-o°
(C) -L-w,0° (D)L, w,&°
7 Roots of the equation 4x* —5x+2=0are:
(A) Irrational (B) Imaginary
(C) Rational (D) None
Q.2  Give Short Answers to following Questions. (5%x2=10)
()  Evaluate: (1-30-30?) . o ~
(ii)  Prove that each complex cube root of unity.is reciprocal of-iie C‘fh'er- f -
(iii) ~ Show that the roots of the eauatlor(g +q\> - JX 1_ Oaf 'allonal §
(iv)  Ifwis acube root of unity, foiman 2qu tion' Wi mse "?Jle are 2 and ,-Za)
(V) Use syni‘etlc dl\/!.uu.J'I to ¥ird cne ubtiznt oc.ur1 the remainder when the polynomial
X' —10% 2> is diided b/.X-f
Q.3  Answerthe follpwir Ig_Qwatlons (4+4=8)

(2) [T, "Prove that
|

Mazrws! 5"

LY H XYz = (x+ y+ ) (X+ 0y + 0°7)(X+ 0y + 02)
7ind two integers whose sum is 9 and the difference of their squares is also 9.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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