ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

IALFTSE ,U’QgDR uno [ Unauthorised redistribution is strictly prohibited ATDB.uno

{ Mathematics }

Basic Maths

()

By - Ashish Agarwal Sir
(T Kanpur)

Lecture -04

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATDB.uno

ATRRHRDB.UNo | 18 Apr 2026, 14:01 IST



ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ I

ATDB.uno

710 N

IAQJBE {/‘{V\JDB uno [ Unauthorised redistribution is strictly prohibited

Topics G s &)

‘ Some Important Points

. Polynomials and their Factorization

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRRHRDB.UNo | 18 Apr 2026, 14:01 IST ATDB.uno



DDDDDDDD

ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
[ Unauthorised redistribution is strictly prohibited
’ \ L
e
o 7’ A

2 TheT o
7 5 - (9’3) - ::’7
Fill in the Blanks: i | 19— C2;5) x—1=

I | ™—(S,2)

r
1/ If(x-1) (y-1) =14 where x, y € I then (x, y) can be 2| -1— (=1,-6) ,C&)

=19 =) —(-13 ,0)

27 = =1y~ (0,713)
Z-/ Ifn=—-xwheren,x € Nthen (n,x)canbe X=! _, X=3= ca¢,1,(¢,a)
X nen X Should ke Qiviser of 27 MN=2€ »N=6

37 12345xis divisible by 9 then x € TOBxUNG: fo.1.2, - -4}

A/ If 5254®is divisible by 4 then x can be _, ¢

57 242+ 292 = ST¢+gY\ = I3

&~ 1f 6794x is divisible by 6 then x can be _!
X = e
26+ e WRivigible by 3
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State True or False G—J) t.t'.)": ,' ’0/(0) =0 | Een
¥ Even power of every real number is always positive. (F) (""‘J"e‘l No')

gy 20
27" 0dd power of a real number can be positive or negative depending on number. (T')
A

‘8./ XZ“ZOVXER,neN(T) ATDB.uno
4 x2*1is positive if x is positive, n € N )
& xtnl s negative if x is negative, n e N (1)

6 Ifxisa positive real then x3"W power jg always positive.ﬁ)
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F xX2+x24+x2+--+x2=0wherex, eRi=1,2,3,..nthenx, =X, = X; =... = x, = 0(T)

8 6545isdivisible by 7.(T) €SY—2xS = ¢4
€y-8 = S6€

ot
9 32436 s divisible by 4, 6 & 9. (T)
5524442 = 3ws+\92¢ = Y96/ATDB.UNO

J/{1+3+S+7+ ..... upto 10 terms = _\0" =\®

S 03 ‘E\Ys-t‘n 0dd wrnhevs =

&x: VR T+ — —UpPtg Mtewme
= -‘-‘i(l'\-*(n-\)l)
= Wy (240-2) =™
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Let a, b, c are real numbers and satisfy a=8 - b and ¢? = ab - 16, then Zis equal to

C*=(8-b) b—1c.
cr= §b-b*—1¢

¢+ b -FLt16—0

ATDBaNG- s yp+y=o
Ci"\"Q::“\\)n-::Q

<=0 ,%=\
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a, b, ¢ are reals such that a\-l/-p_;j-\g\zﬁ?g/andL +—t—=—

The value E =1+L+Lis

b+c c¢+a a+b
® o

(KTK 1)

10
a+b b+c c+a 3
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QUESTION ) (KTK 2)

2X +3Y = 41

Solve the equations : 2X+2 4 3y+2 _ 9()9

ATDB.uno

Ans.x=5andy =2
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QUESTION ) (KTK 3)

What is the area of an equilateral triangle inscribed in a circle of radius 4 cm?

@ 12 cm? |
Sv3zp=0M

U

9+/3 cm? DM=YLrm2r0=2

dovr Qisector 06 any

Squi dateval ::‘\Wd of fi Qycle Pasgeg
12v/3 cm? Trangle OURh R Cem v

Ans. D
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Appke Doubts Humaray Solutions

€ ) Anshika Shahu ot x @

sir agr kol homework question nhi ho tb kia google ya
kKisi aur platform ki hint ke liye help le skte try krne ke
liye ya fr chod de ki aap kara doge

2 Same Doubts * O Reported Mark Popular

sir 2 number me agar k ki jagah per 6 lele toh
35 ya 37 ayega lekin

35 prime nahi h

sir what about -11 & -5
0 Same Doubts

0 Same Doubts

) N Jeaure ay Q@ W
sir 1st me 9 odd hai pr prime nahi hai toh ye

. sir 55 ko 2ke power -3 ke power me express krke
false hona chaiye tha? heminacy s ade B ot e e
compare krke x and y ka value nhi nikal skte 7

Doubt

Prashant

P 0 Same Doubts
1S
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QUESTION
ahad KCLS h et
3 (2% 4 ! - b e Al ! | |
i ' ! n '
P L] | 3 ! | i (
J = ! | - ) first
' 4 oS 4, vl we wr
4 X - at fow 5 -
i i i r ! whuc! TR\
.' o
)
ATDB.uno
rexrm
rexm
Doubt
Doubt sir direct min 2 put karke solve kare to ans 6
. . s iacah R de hi ara hai pls check
- El . * J U
WIULI 0 ki nowe . 0 Same Doubts

gz-\f_gly:_ss alnc ) s PNada d s . »

£ X,y eR Nhf"}?&n=w
3 ==

W_qY=Ssa Y 5% ==
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Appke Doubts Humaray Solutions

Sir A nahi samjh aa raha hai aap add aur
multiply dono kar rahe hai kyu batayega n

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

e ) e

5

, QE Yx)3 + (x> /;(.3.).. .
LA D-é UNO

sir mein yah bhi to kar sakte the ki Main X
Plus 1/ x ki minimum value direct likh Li as
similarly others mein bhi kar liya and you
answer a raha tha vah to sis a raha hai kyunki
x positive diya hai toh min 2 max infinity hoti
and in denominator same X + 1 by x wali form
thi toh fx min krne ke denominator max kr
dete fx=0 a jata hope you understand!!

Sir itna bada karne ki kya jarurat hai agar x6 +
1/x6é woh bhi 2 ke equal ya badi hogi toh harr
jagah 2 substitute kardo ans 6 hi aa rahi hai
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Appke Doubts Humaray Solutions

A ad KCLS i ai

e R

i+l »nd
»

e ] -y €6

,
"or cach positive number x, let Hx) = - The minimum value of I x) is

LA}

'\“l 9‘."‘

L LS

“ 9 ™

|
T .0‘4\0‘,(.'

s

.

Sir numerator minimum aur denominator
maximum karne par hoga?

sirabcko1rakhnepeansaajarahah,isIm
wrong anywhere?

2 Same Doubts
0 Same Doubts
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Given that x? + y? = 8x + 6y + 11, where x and y are integers. What is the smallest
possible value of [4x - 2y]|.
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Diamond Points to Note)

P, : Vx2 = |x|Square root of a positive real number is always positive

o mz\/a=0 * J-; o Q“J? 1e e £ 1ned ey vead NO: m‘yi'; x2-0
3 2!_ —
J=8 =2, N9~ \WATDB-UNDE >0 ¥x%o0

S[-32=-2 W yeol
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» “Yx =y = 0i.e. evenroot of any non negative real is non negative.

> Vx2 = x|

> Vx% = |x], VX8 = |X] coeerneee

APEB.UnQ— Ly
> “A/x2n = X[, n €N

=\x\ ¥ X3 0

’ 3\/x3 =>4 ; Xo=x 0 * X\=x &S x>p
* \=-x & %x¢q

: 2n+1
> Vx2+1l =x n e N



as
~
- w |x)]>x f xe (- .0)
as
° *xi<x  Hxe ¢
¥ A . +2
gx: Im2>-2 % ATEB.uho=
‘-S‘?'—S ‘ * “K\:: Ja \‘e X= FJ>
as
~ u 1 - Nat possible
p * W= Hxe _ e
-~
as
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"
-2)= 2 Xchook nal é

" v

-2 )= - (-2) =2 T vnat
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=y I LR Y

ATDB PDFZ

7D N

N

ATDB.uno

ATDB.uno



I ATDB.uno

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

Yaad Rakhnaa w0000

DDDDDDDD

When quantity inside modulus is non-
negative, it comes out as it is, and
when the quantity inside modulus is

negative, it comes ouf. with iniras sign
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Teacher
"Find the value of V7 — 4V3 + V7 + 43 "

Kallu: JZ+im —22 03 +J2 372513
\r(l—J’j)l—tI(-?:t-J'é)"-

= 2-J3 t 2+J3 =\

Dewo aqﬂoo?:
ATDB.un

Lallu: J(z‘+f’-2-2-l’3 y I *v22 3
| @22 + JRi)>

@) +G@n)»

= NR-av R+ \'VQ e
= ], i (\rl—l\ vy

-4

Tl - | RPa-a2n +J W R
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Letn = v6 + V11 +v6 — V11 — V22, then

@nZl ne=J 87 It tdedn - >
0<n<1 n= 3 JS&rn 4 R Jely - T

& =
ATbB.upa —
e ‘l +1m + ‘1-2m N 5_‘1 ‘
i \EY
—hRpe S = \N“‘-»hz-m.\ % Sr\'\"—v\‘——)r\\ — s

e

sHVve o ot

= \E\ D) g - ST -G ("‘:0

B _ =
-~ =2l o= Grin-{n =
ﬁ N
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QUESTION )
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Ifx = /33 — 20V2 &y = V54 — 20v/2 then value of x — y is equal to
3(1+V2)

7(V2-1) ATDB.uUNo
-7
142

7(1 +v2)

@06
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QUESTION

1

IfS, =

S _4
271
S16 = 2

533=3

10
3

Sa0 =

CRCORC.

|

Tah 02

|
VItV VAt NT+NIO

..... N terms then -
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®) Now  2<ATDB.Gho

0< X¢|=) D €axear = LR\ =R

V== (X1) + 2+ = X3\
Vv ',' ,.' l

\1:"'S|1

Ans. A
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QUESTION )

Ifx = V2 + V3 + V4 — V15 then value of vV2x is equal to

® -3
® V5-1 ATDB.UNO
@ V3 ++/5
@ V5 +1

Ans. D
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Letx = 3\/2 +/5 + i/Z — /5, then x3 + 3x is equal to

CRS
3 —
\) y ) 9 — )
@ 1 B= a+fs+a-l8 +3 J2riE Y23 ( J"'*"g"’h/ >

, X
2 x*=y+3. 3J4-5 %
ATDB.uno
2= v+33Fx =N=AR

X
@ . X3 +3Ix=\

¥

Ans. D
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If a=+v6+2V5—+v6—2V5; b= 16V3+ 10+ /10 — 63, then the value of (ab) is
equal to

(B) 12 ATDB.uno
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If [x2 — 1]+ (x —1)? + Vx2 — 3x + 2 = 0, then value of x is :

20 >0 20
®: e
A g (x-|)=o/“'><=vé@
¥ 7  X=l
Foxawa=0” AFRBB uno
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The number of real solutions of the equation (x -1)*+ (x-2)*+ (x-3)*=0, is
20 Z0 20

4 = \'_ < —X=
@ (x-1) =0 ! -

z oy ke

ATDBR A X=3
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Find the number of solutions for the equation |x — 3|* + [x — 4| + x* + 7 = 0.
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Ashish Sir’s Novel Concepts (ASNC)

\"\—\/

Simon’s Factoring Technique |(j) P -P-19 = P(3-1D % b =)

— P (‘L——l)-—\(?«") =1

ATDB.umgk" @--)
PL+P+q = + +\ -\
@ Soa -P(‘L )+
G RA R G R i
= () () =\
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[fm,n € N then find the number of ordered pairs (m, n) such that% + % = 1.
M) 2 . 2

. ) < 4+ %= =
T
e - (n-2) (vo-2)=Y
A.‘\;I Q“YQ“‘S 20 +2v0 _ ' n-2) —
TN

AJDB.uno

200+ 20 —

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

J‘m-\-:n\-}nh =0 | Y @)
2y, -Y\(Tf\‘l):-o Y | (G,a)/

2" U -nlm-2)=
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[fm,n € N then find the number of ordered pairs (m, n) such that% + % —5 §

N@ i-r.?-_:

~—— TH N

20 + 220 = |

_ATDB.Uno

20="000— 2 "N

2700 -+ 21

2w = ¥ (n-2)

= 20 = 2“’\\'\'\\ :1(“‘1) 1\
A b 5 N)L ?’l

-
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7D N

N

wm=Q T ﬂ_
N

-2 Bhovidd be a_ Hdivisor ? o
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If x & y are positive integers, such that i+% = % & x >y, then the number of ordered

pairs of (x, y) is

ATDB.uno
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9.7

7 = =
Polynomlals> Ex: POO= xLex* 11 -3 X /xz.

lptz +Tx+JIx X

- x6 wl
An algebraic expression of the for ~ &x: POX)= % —6x

p(x) = apx™ + 2,1 X" +a,_,x""?% + .- + a,x* + ayx?, where
(i) a,#0 g
(ii) power of x is whole number; is sﬁ\“FE)aB)OLlYﬂ%nial in one variable.

Hence, a,,ap_q,an—3, ..,a are coefficients of x",x"%, ..,x° respectively and
anx",ap_1x""1,a,_,x"7%, ... are terms of the polynomial. Here the term a,x" is called
the Leading term and its coefficient a,,, the leading coefficient. S

If leading coefficient is "1’ then the polynomial is called as monic polynomial.



ATDB.uno ATDB.uno | Studyprayas F RIBUTE. o ATDBPDRZ
117 1 S

I OR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDIST
AR /ATDB.UNo | Unauthorised redistribution is Strictly prohibited e

w &5 PO0= Xzt

x

b 4 ._._deree

Xeqdma weff=| :
*
*
*
ot

abihlure tevm=7

Ves Odsp G wnon'e Poly -

ATDB.uno
- *a oK
********************** Kk



DDDDDDDD

Degree of Polynomial)

Degree of the polynomial in one variable is the largest exponent of the variable.

For example, the degree of the polynomial 3x” — 4x® + x + 9 is 7 and the degree of the
polynomial 5x°® — 4x% — 6 is 6. ATDB.uno
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Polynomials classified by degree

Degree Name General form Example
(undefined) Zero polynomial ’ 0 ‘ 0
o Qonere) cnstamATDB.UNO a0 ) 1
| ' Linear polynomial . ax + b; (a # 0) . s e |
2 . Quadratic polynomial . ax’ + bx+c; (a#0) . x?+1
3 Cubic polynomial | ax3 + bx? + cx + SHEEN) [ X341

Usually, a polynomial of degree n, for n greater than 3, is called a polynomial of degree n,
although the phrases quadratic polynomial and quintic polynomial are sometimes used.



Remainder & Factor Theoram)

S - Rewn
(g4 :
tb;l'f e F(_q)
Remainder Theorem X-O 5 ';ff n),/a)

ax+b
Let P(x) be a polynomial of degree = 1 and 'a’ is any real number. If P(x) is divided by

(x —a), then the remainder is P(a).  g,. P, g vornainder when
P@‘)’ X\'— x3+3~x":- 2%\ 'S divided by

@) X—) —_, Revn= P() =1\ ¥3 24| =2

Factor Theorem ATDB.U)Q e min = (- rasae=1
Let P(x) be a polynomial of degree = 1 and 'a’ be any real constant such that P(a) = 0,
then (x — a) is a factor of P(x). Conversely, if (x — a) is a factor of P(x), then P(a) = 0.

ded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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5 :
Q0 ‘E"“'F . P(x)= (t—2) R(x) + Rem

Am )_P(—x)-’“dividmc’ pud X=
/ ; N QQMQindeY
vy p@a) = 0 Q@)+ Rewm Theovero

P(a)=Rewmiander
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Note:

Let P(x) be any polynomial of degree greater than or equal to one. If leading coefficient
of P(x) is 1 then P(x) is called monic. (Leading coefficients means coefficients of highest

power.)

>
************
ATDB.uno
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" QUESTION ) (KTK 1)
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The expression \/ 12 + 6V3 + \/ 12 — 6+/3 simplifies to

4

2+/3
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Ans. D

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRRHRDB.UNo | 18 Apr 2026, 14:01 IST ATDB.uno



.un .uno | Studyprayas . L ATDBPDFZ
ATDB.uno ATDB Stud FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IALFISE U’QgDB uno [ Unauthorised

QUESTION ) (KTK 2)

Let p, g be real numbers satisfying p? — q* = 4 and 2pq = 3 then (p? + g?) is equal to
® 1
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QUESTION ) (KTK 3)

alue of x satisfying the equation Vx2 + 2x — 63 + |x* — 9x + 14| = 0 is
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" QUESTION ) (KTK 4)

The expression _[(28 + 10v3) + _|(28 — 10+v/3) simplifies to
10

12 ATDB.uno
24/3

® s

Ans. A
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" QUESTION ) (KTK 5)
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Find all the integral solutions of the equation xy = 2x - y.
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Ans. (0, 0), (-2, 4), (1, 1), (-3, 3)
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QUESTION )

If a, b, c are distinct real numbers such thata?-b =b?-c=c?- a, then
(a+b)(b+c)(c+a)=
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If x, y & z are three real numbers such that x? + 4y% + 922 - 2x - 4y - 6z + 3 = 0 then find

the value of l-l-l+l.
X y z
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QUESTION )

Let a, b, c are real numbers and satisfy a=8 - b and c¢? = ab - 16, then % is equal to
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10

a,b,carerealssuchthata+b +c = 3and—1—+i+—1—-=—.
a+b b+c c+a 3

a b o .
The valueE = —+ —+4+ —is
b+c c+a a+b

, ATDB.uno

CRCORCNC



ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

-

WAt Such that O+b+C=3

,l\ '4 ; ) P ! A o SRR
bood L 244 Q<! - " o :"——-—' e lo J::nd £z Qa
Vo> ariqr - « — o ADNiShek Kumar EEEEEREEE ore 3 ° — oic
{ 7~ &y » - < : | J T p—
B E= 2 + b+ ¢
L g L L e (@D = Q+C C+a @+ b
’1é " bie  Coda = pe—

| + ! 4 I
QO+ b b+c Ci+ea

o3
9.
S

> $:d - € .U LG Q+b+C 4+ a4bic + b+bic = 10 -
) S A o SR a+ h b+e c+a

Etdb) [btec) "({”(') - ¢

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

IALFBE ,U’QgDB uno [ Unauthorised redistribution is strictly prohibited ATDB.uno

QUESTION ) (KTK 2)

2X +3Y = 41

Solve the equations : 2X+2 4 3y+2 _ 9()9
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Ans.x=5andy =2
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What is the area of an equilateral triangle inscribed in a circle of radius 4 cm?
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