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SOME SPECIAL SEQUENCES

Sj. Rajani Kanta Mishra

Few formulae regarding sum of powers of natural numbers are
given below for our use.

(1) g 1H2434 +n=""1
b 12422+ 32 + +n2:n(n+1)(2n+1)
P23 .
2
c. 23+ .. +nd = (Mj
2
d. I+ 2%+3*+ ... +n*=n(n+1) (6n*+ 9n*+ 1-1) /30
e. 1243+ ... +n’ =n(n+1)(2n*+ 4n°n-1)/12

Now, let us discuss about the sequences containing product of
consecutive natural numbers in each team. The sum(s) of ‘n’ teams will
be evaluated as under.

(2) S=1Xx2+2x3+3X4.........c....... ‘n’terms
n®term=t =n(n+tl)=n*+n
IMterm =t =1+ 1
2Mterm=t,=2%+2

n" term = t = n’+n
S=(t +t,Frtt)=(12+224 ... )+ (1+2+...... +1n)

_n(n+1)(2n+1)+n(n+1) n(n+1)+(2n+1+1)
— . 2 >
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_ n(n+1)+(2n+1+3j_n(n+1)+[2n+4)
6 3) 2 3
_ n(n+1)2.(n+2) n(n+1)(n+2)
2x3 - 3
(3) S=1X2X3+2X3X4....ccoceiina.... ‘n’terms

t =n(nt+1)(n+2) =n’*+ 3n’+ 2n
t,=12+3.12+2.1
t,=2"+3.22+22

B {n(n+ 1)}2 L3+ D2n+1)  2n(n+1)
Sl 2 6 2

:n(n+l){n(n+1) . 3.2n+1) +2}
2 2 3

_ n(n+1) > 4n+4n+2+4
T2 2

_n(n+1) n? +51+6 _n(n+1)(n+2)(n+3)
-2 2 - 4

4) S=1X2X3X4+2X3X4X5 . cciiiiiiini... ‘n’terms
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t =n(n+1)(n+2)(n+3) =(n*+3n*+2n)(n+3)
=n*+ 3n*+ 3n*+ 9n?+ 2n? + 6n
=n*+ 6n*+11n%+6n
t=1"+6.1°+11.1+ 6.1
t,=2+6.2°+11.2+6.2

t = n*+6.n*+ 11.n’2+ 6.n
S=(t1+t2+ ..... +tn)
=(1*+2%+.. . +n*) + 6(13+ 23 +.. . +n®) +11(1?+22+...+n?)+6(1+2 +...+ n)

Cn(n+ 1)(6n3 +9n2 +n-1) {n(n+ 1)}2 L Unn+1)@2n+1) 6n(n+1)
12 6 2

n(n+1) (6n° +9n* +n—1) 6n(n+1)+lln(2n+1)+6}
2 3

n+l)

(6n° +9n* +n—1) 3n(n+1)+11n(23n+1)+6}

15

n(n+1){6n3+9n 4 n— 1+ 4502 +10n+55+90}

n+1) 6n° + 54n +156n+144]

_n(n+1)
2

165 (n +9n% +26nm +z4)

@( +20% +7n% +14n+ 120+ 24)
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Mmn+2)+7nln+ 2)+12(n+ 2)}

=

20D (0 +2)(n? < Tn+12)

_n(n+1)(n+2)(n+3)(n+4)
5
Similarly, it can be proved that
IX2X3X4X5+2X3X4X5X6 iieiiniinnennnn.

)

_ n(n+1)(n+2)(n+3)(n+4)n+5)
6

Proof :-
LHS. =1X2X3X4X5+2X3X4X5X6...cccevvvnnn.... ‘n’terms
t = n(nt+1)(n+2)(n+3)(n+4)
= (n*+6n°+11n*+6n)(n+4)
n° +4n*+6n*+24n’*+11n*+44n*+6n>+24n

= n’+10n*+35n3+50n>+24n

t =15+ 10.14+ 35.13+ 50.12 + 24.1
t,=25+10.2¢+ 3523+ 50.22+ 24.2

t = n’+ 10.n*+ 35.n*+ 50.n>+ 24.n
+t)=(1"+25+........

35(13+ 23 +........

_n(n+1)2n* +4n® + n? +n) , 10.n(n+ (6n* +9n% +n-1) .\
12 30

35{n(n+ 1) } , 300+ D@n+1) 540 +1)

2 6 2

4 3,2
_ n(n+l){2n +4n” +n n+z(6n3+9n2+n_1)+35.n(2n+1)+50,(2;1+1)+24}

2 6
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n(n+1)[2n4 403+ n? 4 240° £ 3602 + 4n— 4+ 10507 +105n+200n+100+144j
2 6

nln+ 1)[2;14 +281% +1421% + 3080 + 240]
-2 6

_ n(n+1) 2(4n* +14n° +71n* +154n +120)
2 6

_ _”(”6+ D (4* + 1403 + 710 +154n +120)

n(n+1)(n+2)(n+3)(n+4)(n+5)
6

R.H.S. =

n(n + 1)(112 +5n+ 6)(112 +9n + 20)
6

n(n + 1)
6

(n2 +9n% 2012 +51% +4502 +100n + 6n% + 54n + 120)

n(n+1)(n* +14n° + 71n” + 154n +120)
6
= L.H.S. =R.H.S.

The above sequences are listed below :-

D) 1x2+2x3 4. ‘n’ terms i 1)n+2)
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3) 1x2x3 +2x3x4 +..oenen ‘n’ terms = i + 1)('1: 2)(n+3)
4) 1x2x3x4 + 253x4x5 +.ooooo n’ terms =" H D+ 22(” +3)(n+4)
5) 1x2x3xAx5+2x3xAx5x6 ... ‘mterms =V 23+ 4)n+5)

6

Proceedings this way, if we take ‘r’ numbers in each term, then sum(s)
of such ‘n’ terms will be as under :-

S=1x2X...Xr+2x3x..... X(r+1) +3 x4 x......... x (r+2) upto ‘n’ terms

~ n(n+1)(n+2)....(n+r)

r+1

Let us test this example through an example.

Ex(1) -
S=1x2x3x4x5x6+2x3x4x5x6x7+3x4x5x6x7x8="7

As per formulae,r=6,n=3,r+n=9

~ 3x4x5x6x7x8x9

7

By actual calculation,
If'term=1x2x3x4x5x6=720
2Mterm=2x3x4x5x6x7=5040
3dterm= 3x4x5x6x7x8=20160

The formula is valid for the natural numbers.

S =25920

At — Laxmanpur, Po — Kamagarh,
Dist — Jajpur, PIN — 755043
Mob - 9874038882
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Solution -1 :
ABC 4@ 9% | AB =60 cm, AC =80 cm, BC = 100 cm. D. BC @d@g 9@ Qg |
AE L BC 9=9 aqdel
ABC @ Q06QI61 3Q@ (- 607 + 802 =100%) 8 m£LBAC QA6R18! |
4§ ABC G9@Q 6809% =% AB X AC =% BC x AE
=% x 60 x 80="% x 100 x AE

Ao 60X80
= = 100 = cm.

Qaele ABE Q06QI81 3R96Q
BE? = AB%? — AE? = 60% — 482 = 3600 — 2304 = 1296 cm?

= BE = /1296 =36 cm

@ CE=100—-36=64 cm

d.2. ABC AQ 9@l = AACD Q <l
= AB+BD+AD=AC+CD +AD

= AB + BD=AC +CD

= AB+BE+ED=AC+ CE-ED

= 60+36+ED =80+ 64—ED B E D C
= 2ED =80 + 64 — 60 — 36 =48cm 100

60 80

48
= ED = 7 = 24cm

Qale AED 76RI81 3996Q
AD?=AE*+ ED?

=482+ 242

= 2304+ 576 = 2880cm?

AD = /2880 =24./5¢cm (ANS)
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Solution - 2
ABC A 6@ AB=60cm, AC=80cm, BC=100cm

= ABC @ Q06QI61 GQ@ (-+ 607+ 80> =1007)
6 LA QeI

AE 4+ BC (Uee @QIIR)

Projection theorem of Right triangle 2IQIL!1
AB?=BE x BC

AC*=CD x CB

8 AE?=BE x CE

g (1) AB*=BE xBC

600

3
= 60’=BE x 100 = BE = W= 36¢cm.

(2) AC*=CD x CB
6400
— 802=CD x 100 . CD= —— = 64cm
100
(3) AE?=BE x CE
= AE*=36 x 64 = AE = \/36x64 =48cm
d. 2. A ABD Q €QQi¢ll = A ACD @ 9Q<1qll
— AB+BD+AD=AC + CD +AD
— AB+BE +ED =AC + CE - ED

= 60+36+ED=80+64-ED
= 2ED =80+ 64 - 60 - 36 =48cm

48
= ED = 7= 24cm

A AED Q6Q18l1 GR@6R
AD? =AE? + ED? = 482 + 242 = 2880

= AD = /2880 = 24+/5cm. (Ans)

60

80
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Solution - 3
ABC 9@ @@®, AB =60cm, AC = 80cm @ BC = 100cm
- ABC @ Q062161 G@@ ( -+ 60° + 80° = 100%)
AE L BC @9 @qidia A

A AEB 6 A ABC Qe
m/BAC = mZAEB = 90°
/B = AdRJIQE €R1€&!

- AAEB ~ A ABC

BE _AB (99 AQNRI F9e1)
= ==
AB BC B © B E D C

= AB*=BE x BC

3600
= 60’=BE x 100 = BE:W =36cm

.. CE=100-36 = 64cm

, AE AC ACxAB 80x60
aB BCc 2T TBC "0
g.2. A ABD @ 96Qifll = A ACD Q 9Qq
= AB +BD +AD=AC + CD + AD
= AB+BD=AC +CD
= AB+BE +ED=AC + CE - ED
= 60 + 36 +ED =80+ 64 - ED
= 2ED=80+64-60-36=48cm
. ED=48/2 =24cm

AED <9614l @@@GQ AD?>=AE?>+ ED?>=48%+ 24?> = 2304 + 576 = 2880 cm2
- AD =,/2880 = 24+/5 cm (Ans)

=48cm
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Solution -4 :
A ABC6Q AB = 60cm, AC =80cm 8 BC = 100cm
D, BC QdQg a8Q
4QIgiQ, BD=m 6 CD =n A
m+n=a=100cm
AD =d 62
9.2. A ABD @ 98Q1¢ll = A ACD @ 914l
=c+tm+d=b+n+d
=c+m=b+n
= 60+m=2380+n
—m-n=80-60=20
=m+n=100

= 2m = 120cm 8 m = 60cm, n = 40cm

Pythagoras stewart theorem Qe

mb? + nc? = a (d> + mn)

= 60 x 80%+ 40 x 60% =100 (d*> + 60 x 40)
= 60 x 40 (80 x 2 + 60) = 100 (d*> + 2400)

60x40
100
= d? = 5280 = 2400 = 2880cm?

= d= /2880 = 24+/5¢cm
s.d=AD = 24,/5cm
Solution - 5
ABC (@ @@3@ 2l AB=60cm, AC=80cm @ BC=100cm
D, BC Q98¢ @ &g
AE 4+ BC Y@@ @ldi@ | = CE + BE = 100cm
¢ CBE A 8 ACD A g694a Qe8! Q9@

= X220 = d*+ 2400
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= AE>+ CE2= AC*= 802= 6400 -eq(1)
@ AE?+ BE2=AB?= 602= 3600 -eq(2)
Eq(1) @ Eq(2) @ Q699 @6Q

CE? — BE2= 2800

= (CE+BE)(CE-BE) = 2800

= 100 x (CE-BE) = 2800

. CE BE—&—28
o —BE =", =28m

2ieq! @1§] CE+BE = 100cm B E D C
64dlel @6m 2CE = 128cm

128
= CE= T = 64cm

. BE =BC-CE = 100 — 64 = 36cm

Q8 AE= /4B _ BE* = V60> —36> = 48cm
d. 2. ABD A @ 909161 = ADC A @ 9911
2lei@ AB+BD+AD = AC+CD+AD

— AB+BD=AC+CD

— AB+BE+ED=AC +CE-ED

= 60+ 36 +ED =80 + 64 — ED

= 2ED =80 + 64 — 60 — 36 = 48cm

48
= ED= 72 24cm

AED <Q¢16Q14l1 @@QGQ mZE = de6RIé
= AD?’= AE>+ ED?>= 48+ 24?

= AD?=2304 +576 = 2880

= AD = /2880 = 24+/5cm.  (Ans)

Solution - 6
JOols ABC A @ AB=60, AC=80 8 AC=100cm
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YRR Q8o 859
DE L AC Z&Q @i
LetBD=x .. CD=100-x
d.2l ABD A Q 98Q1¢ll = ACD A @ 9QQiell A
¢, AB+BD +AD=AC + CD + AD
= 60 +x =80+ 100 —x
= 2x =80+ 100 — 60 = 120x
= x =60cm
= BD = 60cm 8 CD = 100 — 60 = 40cm
ABC A BEDC A ¢RI6Q B D C

ZC @ ARIQE 6@l
mZBAC = mZCED = 90°

= ACED ~ ABAC

ED_CD _ED_40 _ _ 40x60
= 4B BC — 60 100 ~°7 100 M

ED EC EC 24
= AB  AC — 80 60
24 %80
= EC= 60 =32cm
. AE=AC - EC
=80-32=48cm
A ADE @ AD?=AE?+ ED?
— 482+ 242= 2304 + 576 = 2880cm?

= AD = /2880 = 24+/5cm

dlaifie 906a 1@eh €9 6 JeG6q JxEa AR AR 980, dar, A 6
2Ieddia 629 | ARIFIEE G8ie Ja8 gF 2igel 6269 | 6ARIRT SIRRIQT HRQ A1 6F1HR
Jedidl @@ 2radq AARIC K@RQIR 2Ige JRls K@REQ |

Retd. Tr. Monpur Nodal U.P. School Aul
Ph : 9938391004
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MATH IS POETRY

Sj. Prasanta Kumar Mahapatra

For me poetry is math
And math is poetry.
For mystery lies in math
And poetry leads to mystery.

I find a factor tree as beautiful

As the Champak in my courtyard.
The alligation mixture simply blows

My mind as a metaphor or a ballad.

Geometry has modified
My experience as a poet
As shapes have come into my poetry
And poetic lines in my teaching of math.

Math is a game of numbers
And poetry that of words
Equations are nothing but metaphors
Images are probabilities of playing cards.

A poet says one thing, but
A reader thinks more.
As a circle on the blackboard
Is a zero to one and world to another.

TGT Maths
Kendpriya Vidyalaya No. 6
Pokhariput, Bhubaneswar
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What is Real & How Does Complex come into Picture?
Sri Jayaprakash Gupta
What is Real?

We say something is Real if it has physical existence & evidence based, with scientific
approach.

We start counting with 1. But 1 only as a number is abstract. Unless, it is associated
with a physical quantity to get a unit sense, it has no meaning. When we say 1 + 1 =
2, we mean a unit of a physical quantity added to an extra unit of the same physical
quantity make it 2 units.

A number line has no meaning without origin as 0 & unit length as 1.
Abstract when associated to a physical sense is perceived as real.
What is Complex?

It is something that isn’t simple or straight forward and associated with a thought
process. Imagination of the mind manifests itself as something that isn’t real. It
seems actual only to oneself and he/she can never convince fully about it to another
person. Inferiority complex or superiority complex arise when one compares one’s
mental understanding of one’s own physical state with that of another person.

Complex Number: The idea that the additive inverse of 1 exists and root of negativity
needs some expression give rise to 1 = sqrt(-1) . A complex number z = x + 1y has
two parts, where x is real part and y is imaginary part.

x 1s physically measured as multiple of unit real length. Imaginary axis is
perpendicular to x-axis and y is measured as multiples of 1 involved in the expression
of z.

S/0 Niranjan Lal Gupta, Gupta Complex, st Floor,
Salandi Bypass, Bhadrak, Odisha - 756100
9178749774(M)
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Y0 9IRR © 692 698 AWQANR! dRd ARAG | G8e QT NI 698 698
QAo céiog dRrlg QRIFI, Ggele GRIQT AR QUIBAE 62IR2IE | FAMQIERT ¢l
QIR Ol QUIRINER VR A IR ANPQ ACAT FRUIE AUR RIS |

ZRRNIRT QUIER “Eon A80IQ 9 KRR, FRRR! CEeq A ARl GAIRE
RIER AQOIQ VIR MBRER ] 7621”7 0@ 69207 AR AITIER JEea ANPAST
691 IR 2R1R, 96 G8eQ ANMARSE Ages 6RISR AGY, Gl 2Rl 0QY QIIARAN |7 9
QR 71218 QIF A6 YR ] ] YA FQURE @] FRIP 8 GEe ] LMY GeN
goIe @6 918ed FaId die YRER Z6RR da JATR 62IRed | 6220 QLIRS “ATRal,
ATROIR QIR0 | 62 T2 6299 FLR, FIARIRG S IF 262eR TR olg Fg6Q Y@
J09 0009 gLIe @68 | 2Idg RIEIQl 688 AR AIAFIR Slf FNRIRER AT QR |

Case-1: ABABAB 9° ABC ABC Q94 @64 7 qQlel Qaiey 629, 9@ A, B, C
69151 6615~ 2 29 (A 2 0) 280 AB 8 ABC <2lIg6¢1 2 2ie 6 3 e G388 Qe 621026R
29 AB q 3n 8@ @7l ABC Q 2n 2Q 69157 2Ig6Q AeIn GElILN, 66062 Q9] °HIG 8o
Q6d 7 Qlol GRIRY 629 |

QRIS : (1) 141414 =7 x 20202

(2) 143143 = 7 x 20449
QRS :  (2) 141414141414141414 =7 x 20202020202020202
143143143143143143 = 7 x 20449020449020449
Case -2 : Q@QFIQ 6l = T (CiR) = 3.142857...........

~ 22 ~
dQ 7 = = CLINIBI, 606 7 =3 142857 6LIRISI MQLIAR QAERNISIQY LKA LALDER

N
<R3

~ 22 o
2diR! g9 Al @ALREN | 7 Q Clie Kl dim

QAR 2 Q 6 I8 696PIT HIER JIP FER
19 @R8N, 6906& -

7R Aeq 9de IRIP 66

142857 @ Q4@ Qe 629 |
JEITRR 271 2T 2RREG @
142857 x 6 = 857142

;\E) )

N
@
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OI6Q 9261 3 § Ze 6 64619 3G T (RIER YRR 6228 | JIRRYIRR 6Qdem, 99
142857 QI86Q 66187 IR 9’ g IR @R 6’ QIR IR KA | 666Q YJEITRER
857142 ¢ERIYEQ 6QGRT ‘9’ Q@Y |

6CURE 142999999857 x 6 = 857999999142

Qe 142 + 857 = 999
142857 x 7 = 999999
143 x 999 = 142857

FgAYIE 6ORIGR RS 2RRLRR 1879 Adel QI I 14 AR FAIFQ ARIC
QIR A2QEQ FQIRE AR | @Y A 8 8Q IR AT 7 Q Qafie Ao A2 (7 =3.14)
AR QYISIQ Yo IR URRRIARE QRAYAN A AFIe o8 gGa SRR OlF FQ
G9dQ 9A91Q @RCl® PI Day @ ¢IQY0l 600 dIRe @QeS |

Rle QKIRe OSHOS QUSIER (Einstine is like Mystic, Gautam Bhudh is like first
Quantum Physicist) ‘ZIRRYRE Q@40 2IC JaClg FRIFT 691¢ QaE JdR QiR |’

Case-3:

P64 IF 9@ HRY ANAER AQ QIR §F ANA J6a Ae] 2 AIRALIQ 698 FIdien 64
ol 6960 QLIRYI 6 (IR Q4 69Q YRER AR YRUNRR AR 6ATRE YR AORAGR
62IRQIRE | 22l ALIRYl YIRea (IR0 gl 8 G0 a4l YRR Gl a4l 28 | 6669 gIR 6
geQél Arlal FUR FQUE @RIRe ?

@ JR6gRIER ARRRR Qa6 AR Qdedisl @R Jed 6 dgie AT Qs
RAAREER |

20 MNBRER m 1R (m + 1) &1 FIEQ AQ QIR n TR (n + 1) I FRIEA QY 6TQ
2Ideld, 6069 ANRQAEIQY 629

y=12(x—5m) eq(1)

x = 12(y—5n) eq(2)

QU8 ANRAEQVR AARIS FER AR

e 60(12m + n)’y _ 60(12n+m)

143 143

60(121 + m)

604 PR YR AL = m Q& 143
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60(12m + n)

143

menaae Q12 adie 6R6R 2 12 x 12=144 QRIS §7e | A1 m=n =1
Ne° m=n=12 QI ARILT AAIL 6222RIQ 6F166Q 143 & AARIL ARAGES | m=n
626m @4IQE 92 (o) Ggll 98 RQYRIQ FLIQY IR 64N RISIER (iR 62IRAIE | @
4G 12 Q4i6Q 11 2@ QAR 621 | 604 URER 143 — 11 =132 & AARIR JREL | IR A
@4l 6 0 A4IQ YRR JRFE 1326 AARIR FRIQ 6RERIT AARIR 629 ? FLQAR @
J0goq deda A 6R18 QLI |

Case-4:

QY FIPER IR 6R60IF A 288 698 TWIYERR 9T IR 2JE AR
698 ¢l 64IRl TIREE | 698 LAl AHNER RRVAR RIEAER | OIEQ Q61T A6l
Q2TIRI, AR

d6Qel Qeldh = n W&l

(57 =25 (76)> = 5776
(257 =625 (376)°= 141376
(625)°= 390625 (9376)* = 87909376

(90625)2= 8212890625

P05 Z6Ra AWl 2F, cHFeR dIR ARSI |

Case-5:

JIRQVURR AR 6150 ¢ 6T AR U@ Iaa CIEe ool ol *AUIRed | 9§
Q91 2Ieg 6 698 REILN 6069 AR AR FGTUR T4 6 AR 2R 648 IS
QPR AId G2 | AR CTNE 99 Qaa I 29 2de 63T Fe Qsa 9eaa Ay
629 | 9o Ade 6964 6 AQRETAR AQDIQ 7 =3.14 629 |

Case - 6A :

AIQEIRS 2UEE! RISER

x+1P2=x2+2x +1 = I+ x(x+2)

QYRR OIF ANINIRER ATEAR PG MR AR ARG JAUAG AGPIR ARIAE

G90Q 98 QRCER | RUCRIB ATRAEER X’ Q AIRY 2, 3, 4. QUG 6R6M 629

3¥=14+2x4=3=1+2x4
=1+3x5=4=1+3%5
52=14+2x6 = 5=1+4x6
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6°=1+5x7=6=\1+5x7
T7P=14+6x8=7=.1+6x8

QIERUD M. AienE QR U@ 20 dellas] din AR |

3=\/1+2\/1+3\/1+4J1+5\/1+6\/1+7\/ﬁ

Case - 6B : 0@ 6929Q £=6+2x5=4=J6+2x5
=743 x 6= 5= \[713x6
6=8+4x 7= 6= 8+4x7
72=9+5x 8 = 7= 9+ 5x8

Case - 6C : 52=13+2x 6 = 5= .13+2x6
?=15+3x 7 = 6=15+3x7
72=17+4 x 8 = 7= J17+4x8

QUEQIR Galig fRdQl 200 gAIRG glrdd canl

QAUCRAUD QSRR (6A, 6B, 6C) ZIIQ 2@ QAIRRR 1911 (PR SR QLE! 00
200 gARE Qg 98 Q6 LIRIR society 6Q ATYEE YR 6R6R | @ gARE QgL AR

x+n+a:\/ax+(n+a)2+x\/a(x+n)+(n+a)2+(x+nm

(I)x =2,n=1,a=0 696m 6A dIREQ

(2)x=2,n=1, a=1 606m 6B <IRER

(3)x=2,n=1,a=2 6Q6m 6C CIRse

906 6A @ gAGE QGrATR IR IR =3 6208 JATE QYrIT ARG 622NN
6AQ d@0 AIR= 7 =3.14... 990 QIR 621 | QLGR QL0 d6R FYR QRN | 628

RQELNEQ QLI “One is history in the mistry of Science and other is history in the mistry
of Mathematics.

Odisha Space Applicatins Centre, Plot No. 45/48(P), Jaydev Vihar
Bhubaneswar, Mob : 9778029087
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€4 deelica ea g¢ 609 - QIRIAQ SqIR

~ ~ 2R : IR 71213
ddg] : 69169 QUEIRIR UId deZla 0@ ERIEER OXC 620 JI6 Jddl QIR @R 6LIRCEm |

9604 680 0GR @8 ¢4Q 9o 69d6a 5 feq adie AIA O QAR |
FE ey
5 3@%&«%

AT

26 §oQ
5 -E']’(ﬂ":“_\_ ‘\%3\_?
EENXE

~ ~ 5 . 1396 _ ~ ~ o o
LU W9 dLIQ QRPN 6L'AY JeIREH 73 €1., 51 €1.6 26 ¢l. | 6PYL® WX @Q A

J6Q Y44 6QA0NRG FEOR 69R VAR GUSRI | 6L GLUR 6260 RIS FF6x A Q@RI ?

RQAQ : 6@ AABCEQ c=AB=51¢., a=BC=73 4., b=AC=26¢.

a+b+c_ 73+26+51 e
2 2 a '

6200% 20IQI6R 12IQ 68QTR = \/s(s—a)(s— b)(s—c) 96 AR |
= J75(75=13)(75-26)(75 - 51) = \[75x2x49x 24
= J25X3X2X2x3x4x49 =5X 3X2X2Xx 7 = 42094 @,

267 PI¢ 29PQ FRERIER ARIER AAR 1800- 6RIER IR URQER @91 AR A@ AR
=5 8. UIAF e 69T QRQ CIPTRR ACHR = FYRIRE AFUR AE YLQ YR

694169, 5¢. adis AIA ACIQ A 630 ssa»@qm | ¢ Sy /2%/

ABC 4@ G871 QI2 A 620 s, 121 ARARAIA =

(G2 ¢)

2

QId 92| 6899 6T = % oNee € T e e

7 2 T 1T o
11x25  ~ 275 . ~
= 7 Q.¢l.= T Q.¢1.=39.28 @.¢l.

6069 96216Q QI A &l 690TR= ABC @ 69.¢.— QA R2Q| 699Q 68.9.
=420-39.28 9.8.=380.72 @.4\.

@elf] 69)6l, QIJ6PE6), WQH



O

€] 9§ie!

oL

@3. 2A§A1 QAR QRS BRIA-I,
0o ! A G99 98 geQ 691Q K19 |
¢] 680 ! 66166 6QTYE 26RR RARIQ |

v

¢] 96ie ! ARIRS Qd 26S' Wl¢l 66l adis |

o

v

¢ 086 ! Q8F Q6Q @ BRI, AT 6 ARl UG 671 AIF FEQ JYS |

¢ 680 ! QI8 656l 01 AAITIER TAY BAGT JFER AL TS |
¢ 080 | JREM Q6L, 304 ANUIA RG F8EM ¢ 29 A6 |

¢ 980! 671Q A9 BIQ 6 G4 AQ AB |

q 8o ! a9 G8Q FERTSIER ¢ ASRIE |

980 ! QIRIR 6060 QoR FBRIRI 661 QI 29 FQde |

¢] 986 | 67160 UG FRATIRER SUFLE AR AFEQ |

v

¢ 960 ! 6710 RIS FRIRAR B S6HISIAR |

¢ 980 | 26ad 661l Ul @TF |

¢] 980 ! 691l REURIR AR AERS |

¢ 986 | fieq, 0AIRR, ABGR 6 JRAFIL A0ER ¢ 2UR NLE |

¢ 98I0 ! 67166 98 8 QIR PR FRR AUYE |

¢ G860 ! 67166 AR JPIRYQI IR RS @ Q6L 2|

¢] G801 671160 PITU 6RIR B9 1l 69RIQ Q28 AN Y |

¢ 980 ! ¢ @RI, Q&N @R TS 6L, ¢ YD o |

¢ 980! IR, 6ARRLSAI, TRARM RN, 6TNITRG 2R AR AR Sl
eI Q2@ |

J 6dio 1 601 G0l 20094 266 RIS 99 |

¢

¢

¢

&

¢

¢

¢
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¢ 980 ! 691l G2 SEERAER AB FYIIS |

q 986! ¢ 9Q FFUQ I 9] 6 2R |

¢] G816 | 66160 PANIES AT NB 2R FFAER ARLS |

q 680! 6010 GeoR QUG RIS Aeaa FGG |

¢ 686 ! 6c166 2eRld, 99 2218 Q-9 OIF ¢I8 QR UG |
¢ 980 ! 6911 RIR 26e Aga goa |

¢ 080 | RQEIe Gy QA6 LR Q6L 67160 KA LA |

v

¢ 080! 691 QIR 9F, GIAd, FERNE 9RR, Y AT 6 FRYRE G AN 89
ARIAG |

¢ 680 ! 66160 TFIANCIER FVRNRET AN IR PRILER 29 2GR |

qedio! ¢ Adcen AWLR JR10Q NS IR Fa F60 |

¢] 980 ! 67160 AR AN JRYN K3 F9R ¢ 2IRLIQT AL |

¢ 686 1 66166 SeIRER o 29 Fal

¢ 986 ! 671Q TRQIAN 266 2R3 |

¢] 980 | 671160 QEEM AR F1 2LF |

¢

¢

¢

¢

¢

¢

¢

Q0PI JEran QIP6RIRe 6Ide P66,
8080% 900 GASITe ALICMRa, ARPIET)SD, 66

e =¢Qo0o0
o
(2RIS RISieeR 2€12)

RIN — ¥8 — 99 + ¢ = Qo0
RIN+¥ —8+99 —[C =000
RIN-—¥ —8—9—-—9+[ —C=1¢C00
C+IN—¥ +8+ 9+ 9 — ¢ =000




Aol 2w Ra-€Q

g1 deagQ caceal

g A5 64946160 T6F | IR HUAILFER 691a A2 62 Al Aeq ARE | @4
JeQ @@ QR | Y@ (KRR 8o YQEl 9¢ Jee 2aa dslw Ol QE6R9 |
22l 01'Q @64 2edaglg 9@ | 62 SMIPLER GI6I0 ILIRAER | FIEIE 9@ QUES
FLOLRER CITQ AR G| 2ASAR T6Q F1 62 FIQ IR VEQ A0 ULIB | 9L
QIegIg G0Q K0 df ok didy QERIR 2IAE | KEIR JEm AR J6Q CI
2@l A0 999! P15 d28 | §gId FRER 926 g4 | 6990R 62 ¢lif Aeg AR
64 QR gie didq dR 2l g4 4eq detielnl | sl @gden 2ie 2Idg i Few
QAR AR | 91 JEQ 6T 601Q 2AQRE| gF AR @81 2T | FId Y2 TR 2Rle @
ol 249 QR 69T | 2RIF A2 UIY ARG G e Janl | O’} AR §3 PRIRER
AR, 6aF0 AQ UQYl g¢ Jeaa 2aq PSR! el kil QI6 deqdl QEUIR
0lg PE6M- 2P ANER GI'Q YRR YR AR YEIREAIR |

AR OR AeQ! | 2@l RIF @Rdl JIRAIR IR Cen | Zel @6 el 60!’
IR6Q @’8 AQ Q¢! 949 U8 dota | elw dIFq @ell 94 F¢Id IR, Sl !
U 6 LU RI9le 28, ISR J2, 99 6 U], 6APx, 6d0e AQ @78 ?
@ell g4 94l 2P FDER T6R 699 AR, ¢ TARE 601Q @4 AR YUK | IR VR
2Iog dle && eI IRl QeS| 2I6et erI IAQ 9EQ 2Rl AFEY IR IRER
Qa6m | cleeem O 218 | gaes ¢ ae 8 Tdl /'8 @28, 796 g8 2 AQ
RAAR U6Q €] QNPT @8 T4 UPIRE | QELIER QB &, ATEY IR Y6 &
Pe6R | 989l @ 2R KAl dI G8ea 98 | JEiea 98 AR AR 98 | ARy
R°QRER (Digit) 8 LY R°AURIER (Number) @28 | 22 @8R, EE! 6960
dQ AW enYae QY A9 6Ra RYRE| GJid A8l 2wl 6Agen el
2,9,M,%,8,9,9,,¢ 6 0| sl @86m Ox 20 267 6966 AQ °dl @288 <
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6ngRad 64 A9 8@ @4 dw QIQl AR 6AAG @ e Q88 Q°dl (One Digit
Numbers) €,9,M,%,8,9,9,,¢ @8n 60d 9@ da S99 AR 6 96 QS @ ?
AL IR AFEQ FT6M IR I QL A°F AR UG 0 8 9@ A°FIT ¢ 62T
QR UF FTY AW 6RQQ AR 629 FER, IGIA FER AR YRRY g8 o @
00,00,09,0M,.... (@AQ ¢ ¢ AIS I @’ 928 | 6A2TR QIg FIRI 6F A
S8 g RIRI0IQ 2R 6890 699 Ay AR 66w F62q (00) 2R
L6 6418 ©,000,000,009,00M,.......,¢ ¢ ¢ TS |

ARG KRR, B e HE LU FIRI0IQ 2R 6RR0 699 IR 2RIAQ € 000,
€00, R009,...... ¢ OO O | 69P0R QIS e SE] TG Q9 2RIR QI Y@
200 20 62IQ 26Rde 29 FY 92 2CRIe I8 | 6AgEQ AR
0000,00000,000009, ..,0CCCC US| A AR AVRSIOS SIRISIY
QIR 6QIREN | 69IR 62IF, FYR, AY, TUYE, 2RI, F2, 4§ 6 Y@ AT | 6Q
AT6Y 2T 8 Y FVA6R & CURR 6 ? ANELY IR AFER @ ARER | 2R AR
OR 2Idel QIR ZeY @ G99 RUER ZIERISR @R |

QORI 9% NP 6IFIR @ § YR

QEPRAISE), ST, 66115 , 9890 9
61~ CENOCRNI 9,99 €900/

A°HYl XS - SHII

4
530 Gaea 196 ol LHIYFe 64 | / '\
00 PRea AT6a f1)l HRT QW 28 - — /[ 6 5
AIg, 629G FIQ ARG FQP BOER &l QI

QR0 2RUIRE 6 26 JRASI RIGIER g G2( ?) \ / \
?
12

QUL | 2@ LG, 6HFER AR | 2 I\

42

15

AR JOIREM QL GHIEQ RIS IR |



-~ <
dade Qoo
(Perfect Numbers)
@3. RIS 8¢

QLY Q806 NG e 6(1ae Aediacl | 6xldd Yo Al (QIsY) @
Qo gl (9I99) U 9dQET ARG 62IRAIER | MEQ 2 69, AN AR
QY IR QA kI AT AR |

QIS gad, 576, 12 QlQl SR 626@, 576 R 12 @ Y QM
2206 1, 2,3, 4, 6 99° 12 QI okl G060 629 | 98 ANe LU MRIG 9
el E1e AN AW QERIER 2o 1, 2, 3,4, 6 6 9oe 12 QdRINR
Q°siil  (Proper divisors) Q@I |

dald 2diad ‘12’ @ 999 6dlhe JENagea 626m 2 x 2 x 3; Y A0gg
ey QPR kI geld QAIRUIER | 69998 105 =3 x 5 x 7 |

6cl@@ Q°H (Prime Numbers) :

1 0l 929 699 AP R 1 I9° 692 LI UP1e AR 69 JINIaR
(Divisors) @eIN, 64 HIGEeR 6Alae A°¢ QLI |

Q28 9949, 2, 3, 5, 7, 11, 13, 17, 19 ... Q04Q| A o¥6eq 699
QHIGES 661P8 A QL8, 6 AWGEe 64l6e Qs (Compound
Numbers) Q2I9 |

6aled W AL QIRNReq HeQ (Number Theory) @ QRIS
2RCR FRINRRS AALIRAER |
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Aee1§iee o@e (Arithmetic Functions):
(i) Sigma Function [c (n)]
c (n): ‘n’ LU WL IR (AURR W) e ] |
Q0208 999, o 8) =1 +2 +4 + 8 =15
6990 o(12) = 1 +2 +3 +4 + 6 + 12 = 28 QUG |
(ii) Tau Function [T (n)]
T () : ‘n’° LN AL JENEe (RRe ) Jeaa gl
Q28 9Qd, T (8) =4, T (12) = 6 QYT |
QaM : T (p) = 2 (p 9@ 605a a°a)
(iii) Summation Function [S(n)]
S(n), ‘n’ W WY gdelee L gFea A’ |
QQIeed 999, S(12) =1 +2+3 +4+6=16
Q° 6920R S(24) = 1+2+3+4+6+8+12= 36
S(18) = 142+3+6+9= 21
SB)=1+2+4=7 Qua |

QEARN: ‘W'Y YO ‘N’Q AL FEINER(AFR) 6] W YRR
Qo QIAIg |

QAR 6R19d QPR AWR JIAIRE LGP AT Ye° Q8 AW FRIE]
JQl 689 69R IS JARYe 24, 62 UQ] WO RPN @GRl NS |

(i) @& S(n) < n 29, 606@ A ‘i’ @ ‘2gd ey’ (Deficient
Numbers) 629 |
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292108 999, S(p) < 1 62q &faa eyl 9@ 2Agd Wl | 628ad S(8),
S(10) PRI 661N 661N 2ge Qo |

(i) 9@ S(n) > n 29, 6069 W n 9@ AGYY ¥l (Abundant
Number) 629 |

RQI2Q8 9Qd, S(12) > 12 62q 12 W@ 2ogd dl | 6A@ad S(18) >
18 629 18 W@ 2694 reM | @eg, S(12) = 16 <&@ S(18) = 21 |

(iii) 99 S(n) = n 29, 666@ A& ‘n’ Y@ 9GYd °ayl (Perfect Number)
629 |

Q208 94, S(6) = 6, S(28) = 28 629 6 9 28 641G 64IGN Afgd
Qe |

[ - S®)=1+2+3 =06,
S28)=1+2+4+7+ 14 = 28]

6220, 496 W@ 8128 MRl 661G 691G ARG QG (Perfect Number) |
QUERI® QWIgItl QY afgdaraugeq kI QBITIRUIER |

8gE QS (Perfect Numbers) QRA1G ei:

1. 96gd "Wl @ QIR gd e, Ciel 8 W AP UANR JdeIeR
LHYFaa AT de AR |

22@ o(n) = 2n 626, n Y@ 9AQY AW 629 | RALRE 9, o(6)
=1 +243+6=12==2 X 6 =2n N°0(28) = 1+ 2 + 4 + 7 + 14 + 28 =
56 = 2 x28 = 2n

2. 9 odie ARYe 9Rgd WAL gY e AR 26S |

3. 21 (2P 1) Q69 gRISie QeH e g@gﬁi Qe 6990 P ge° (2r-1)
6Alpe Qo |
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gae QIRESIT afigd Qe (6, 28, 496, 8128) 20! (2P —1) 2@ 2URIGS;
69R0I6Q p 9@ 6ARe A |
[ 2 (2 -1) 929 Euclid- Euler 92 Q<IQIN |
QA : (i) ALY 6AIRRA°HYI P 6906 (2P 1) 9@ 67139 ¢l @ 6QIRAER |
QQIeed 9Qd, 2" -1 = 2047 = 23 x 89

(ii) (2°-1) @ Mersenee Prime number @2IA14 | 69L0I6Q P 9@ 671@%
Qs |

(Q9@¢8 deIR1 9§68 Marin Mersenee )

5. g604e 99 9099 el CIR 9@ Mersenee 651R@ QG 2R I9° GG
Mersenee 60100 QeH 661G QRgd eeHl 28 | 9ISl QA A4Sl Q4|

6. g6c¥a QRQE e, 69T 691G @RS Q¢ (Triangular

Numbers) |

QQI2Q8 4Q9, 6, 28, 496 LalREH QOlE, QYA @° 31- G¢ GERIENL Qe
203 |

7. g6oia 9Rgd e (6 4e10)a el (Digital Root) 1 Q@ QIR |

8. 201 (2p—1) 2RIGG Q¥ °§HiQ Binary Number 68 gl8l @6@, LEHIER
P aee 1 9@° (p-1) e 0 0@e |

Q@208 9Qd, (6), = 2*' (22-1) = (110),
(28),, = 21 (2% 1) = (11100),
(496),, = 251 (25 -1) = (111110000),

00gd @°¢uiq Pernicious Number Q@M |
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9. URQY AHWIQ WY AR JPI FEMIFN WIYFRR AT 2 A2 AR |

QIeQEl qad, ‘6’ ﬂﬁgfi QGHl 636
1+l+l+l— 12 2
2 3 6 6

69808 28 0Agd e 6986Q

1 1 1 1 1 56
I+=+—+=+ —+— = — =2
2 4 7 14 28 28

10. ‘6’ Q4616 Y QY afgd 9, HER TeR AYY GdR LR AR
A Qed gelEie 62IRdisa |

28 = PP+ 3
496 = 1P+ 3+ 5+ 7
8128 = 13+ 33+ 534+ 734+ 93+ 113+ 133+ 15° QU]

g@gﬁi Pl 60 e ol RUYR  ZEmIQ¢! QARG |

ZISl QAIKIRE 64, CIOER AR AN 6REOR AR EMINEMORR. ZISIER
dald @Q6e |

aeaag/9 6€le 661d% IR

(F16TIe 681 aR8Q, @6'x)

6l - C¥NOoNeRRS

E-mail : nalini3e@gmail.com

QA SN dmdesiyl
MOR 98 URIe gl d0R @R, PR FRTRR 6499
000 Ug MR 696M, YPAWIG AR

AslEs + Qe = €99
R0 IR AR 68 JITRa A8iK=e9 9 | Qe 9ad da @
Qa8 Q0RER gl aIRe/
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Im QCRI6Q &G

gl @ozld d4IQ 69Q¢!

61126 dQaR! FMUIRAER 631G GREIQE QTG 2T | 628 QTRIg 691G QIg A

AAILA 6QHIFIAE FIQ 6R60R Y6 08 @Q FATE AT Fa 62l | Yogea A8
6819 QY A AFQ | 6969 AL B IR YoIRNR g9 FR8 AQUIF6R 9Ea | § @6aXYZ & 91
XY QIg Qa6 X 0IQ Q2lIg6s a, b, ¢, d Qa6 P, R, T G
V QQAlIe 68@ YZ Q2 QA1 PQ, RS, TU 8 VW 60l A9
S8 BB D Qe A, C, E ga 9o @4191a8 | 28I1Q
QYA B IR OGP JEQ §F1a UQUIGYER XY Q19
QU6Q F2UYET a, b, ¢, d, e(= VY) 9aeI6a &l FRAIRE
A 10 629 629 Y@ LHIAIRT 699 QI G TN
JOYRRA CAGTRYER FAQ QILIA KAQ 6QIM 67127 FIE FUIAYLIAAIQ AR AQ YIIREM:

QLI 8 M YOILRR 6FLTR FAGER A, B, C, D 6 E 62Q 1 926e1 AXPQ 8 AXRS
QLR IPQ || RS 629 Gee%9 494 293 | 2I6A Q1§ 64 QG AQE SRR CAGTRA
AQAIS 6ARIGFR AGRD QAT 6T44Q QIIGAIS A6EF ARR | YL

M = a_2 N A — a2 o

axrs]  (avoy | OO T gy SUGRE 9IRS
2a+b)b

A((atb)’-a*)=Ba* =B :%A suw (1)

A+B (a+b)?

Q& AIRAXRS 8 AXTU 4949l 62¢ g9 II6Q 26! dIRQ TBiC T NQ° 6 FImQ

(A+B)((a+ b+ c)? - (a+b)?) = (a+b)?* C = C = (A + B) (2a+2b+c)c/(a+b)? |

_ (2a+2b+c)c
— T

(2a+b)b
2

QA+B = A(LHZEY ) = o W gagre ¢ A (2)

A+B+C _  (a+b+c)?

0Q 622 GRAXTU 6 AXVW 2961 62@ 9 GRI6R 2167 QIR o = Lot qge
2a+2b+2c+d)d
dae @em alael D = 22 :2 CEDL 5 v 3)

< = 2a+2b+2c+2d
@6l CIIp 121 42560 AAY SAIKINIAS 6¢ E = Zat2br2cr2dree ... &)

a’
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g AXPQ Q 698, 281Q A K4lI2em AR 698TRg@e 92l B, C, D 6 E 98 (1) @
(4) 9191 AR 9T AXPQ Q 638T% @4l Q2N 6669 2868 SITFAL 2IQE I8 63egEaa
68TRA 29AIGAIRE A8l B: C, C: D qouId 749 A aidql |

60126 ASIAMI ‘AR, 9@ IR 898 XPQ Q §1879 X OIg P 399 a0l ‘a’ @dll 2l
636@ RAEAIB I8 AN 62IRAQ | 22lio, AY Fe6Q AR A 5
SIIFACI6Q 62QR AP 8 PBQ 29dIe m : n @4l g6m ,7/—\
QIdGas APQD @ PBCQ 994 6898TRa 2gaIe G9d F; / {

IRQI? " ‘A ggeN aoiRe, WY 2868 AFILA QI FAR 6TAIQ AQAIS 2R * - @8
AQINQ AR YIINEM —

ald G geaP &9, 910 @ APABCDQ 4B QIgQ m:n A a D
AGAI06R 08 @Q8 49° PQ || 4D || BC 1 2I6al APQD 6 PBCQ /LG _ A
~e ~ < P P '
QIIRANR  6USTRR AGUIS ALY A9 | n / , K »
B 1I—i b li c

Q629a AD = a 9e@ 8 BC = b 4e@ 8 AH = QIIFA0R
Q90! = h 9@ 1 6062 APQD @lda@aqa 8@el = AG = h, (694Q) = h m/(m+n) 8
GH = PBCQ gd@a9@ 8@l = h, = h n/(m+n) |

mb+na

Q€ AIRAP/PB = m/n 6 PQ || 4D || BC 62§ PQ = ——— e (1)

[ AIRIE QUIAGER QPG 999 6419 @QAR! 6QHISAq M:n QUIPER 98 QAR F9Q AR
dIRQIa 48 QA2 gl AN A @ | ]

goeal® APQD gldease 88eTe = h, (AD+PQ)/2

mb+na

_mh(at+—"—=)/(M+n)  mh(m(a+b)+2na)
= : = T 2)

69393 PBCQ @Id@eqe 699aa = h, (BC+PQ)/2

mnlii;la)/(m+n) _ nh(n(a+b)+2mb)

2 B 2(m+n)?2

nh(b+
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cad ()8 APQD giddaee ssgae _m(m(a+b)+2na)
1(2) 8 ()8, PBCQ 9dParm 688a%  n(n(a+b)+2mb)

(m”"E)

(n+2m—

, 649 6: ...... (4)

)
m{m+2nzz)
)

(n+2m 1
1+r

604 9@ (4) IR 2SN YR | AYY 9Q 91 6da = b 626A 1 = 1 629 &° GITRAR 90
ACIBAR 6]Q 686Q B 6AFIFER CAFTRQ AQLIS M : N 629 |

67122 (1) 62 QI 4g6 98 AUIRIQ AR AR @L6M : DF || AB 2ee @6m ADEQ 6

E DE
ADFC 294 62g QI9< - —Q =—=
© DF m+n

mb+na

eqe@quQ_ —(b-a) 1664 PQ=PE+EQ= a+—n(b-a):

m+n
CelILR g QellIR di AgQ 6Ll |
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AARIG : FAQ HIAITRIR ARHAS - 90 9IM

(Prepared by P.K. Sahoo.

1) The product of the ages of 3 students is 210 and the sum of their ages is 18. Find the ages of each students.
?) M %4 BRI SAQ AFF e § 6AIFE QAL FETR 9eo 6T6M, 69E 3
RE7 999 6968 Aea a9 |

Q. 210 =5x6x7and 18 =5+6+7, So ages of students are 5 years, 6 years and 7 years

2) How many ways are there to colour the circle of the figure given, using only 3 o
different colours so that no two circles joined by a line have the same colour.

9) «@ea Qgea ang @fﬁ QPG 690 6SUR 961G 696% dRIR QEP K6l 629 65219@@ 9o eao
GléjG‘@ 9@ 6@ l6R @ 69! Y191 dER L°mT] ; el QP dIR6s @lE |

@. Let three colours are Red, Blue and Green (R, B, G). If middle circle be R,

then left circle B, Right circle G and above circle B or G. These are 2 °
different ways.

If left circle G and right circle B then another 2 different ways. For middle °
circle R we can arrange 4 different ways. If middle circle will be B and G, -

then each 4 different ways B °
So total 4x3 =12 ways.

1 1 1 2 2 2 3 3 8 8 9
3) Evaluate: (E+§+"'+E)+(§+z+“‘+1—o)+(z+"‘+ﬁ)+“'+(a+1—0)+1—0

= A € € 9 9 9 2l N r r \
&) ‘Elﬁlqﬁ‘@‘?.]élﬁ‘a(;+a++e—o)+ (a+§+"'+e—o)+ (§+"'+e—o)+"'+(6+e—o)+e—o

[1 1 1 1] (2 2 2 2} [3 3} (8 8] 9
a. —_—t = —........ — |+ ==+ =i/ [+ Fiiii— |l +— |+ —
2 3 4 10 3 4 5 10 4 10 9 10/ 10
) 1 1 2 1 2 3 1 2 3 9
Samaswecanwrite | — [+ —+— [+ — 4+ =+ = [ +....... —t— 4+ — 4+ ... —
(2) [3 3J (4 4 4) [10 10 10 10]
1 3 6 10 15 21 28 36 45
=—+—-—+—-—+—+—+—=—4+—+—+—
2 3 4 5 6 7 8 9 10

=l+l+§+2+§+3+z+4+2
2 2 2 2

=10+ l+§+§+z+2 :10+2:£:22l N D
2 2 2 2 2 2 2 2 HHERE \
4) In the given figure, a square of side 3 cm is divided into 9 small squares of side 1 cm. T

Find the area of the shaded portion as shown in the figure. :
¥) 98 5269 9% M 628 Qg 388 Q¢ 6989 € 6.8 QI AY ¢F 94l 68862 lIfl FAUIBSE |
§E6Q 696°0 6JCA (ALTR FQUE /9 | 8 e

@& In the given figure a square of side 3 cm is divided into 9 small squares of side | cm

Area of shaded portion is = %x 2x3=3cm’
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5)

QR Q8o A9al
Find the value of 3, b, ¢, d, e and f, if 999xabc = def132 where abc is a three digit
number and def132 is a six digit number.

8) a b cd eBfAR FAE A, T 999xabe = def132, 6090169 abc 98 87 2 JFFY 2°¢YI 6 def132 99

=B

9)

=B

7)

9)

22 A FEY Q°41Yl 263 |

999 x abc = def 132 abc000 868000

abcx999 = abe (1000 —1) - abe - 868
defl32 867132

Hence a=8, b=6, c=8, d=8, e=6 and =7

In the given figure, in a square of area 16 sq.cm, 4 small circles of each of same
area are drawn and a portion is shaded. Find the area of the shaded region.

QR 569 09 9625 6ALTR K8 I8 QFl6EE vIER ¥F, € 628 QU T8Y
ARG AFER 98 A°FC 6LIRAR | TF6A RIgl 5TE 2°6 (VLR TR a9 |

Area of square is 16cm”, side = V16 =4cm and AB=2 cm
The four circles are same radius and each 1 cm.
Area of shaded = (Area of inner square)-(Area of four quarter circles)

(ABCD)- (Circle) = 2% x m(1)’ =(4- ) cm’

Samalkar walked from his home towards railway station at 60 m/min. At the same time, his brother
returned from railway station at 40 m/min. They met 100m away from the middle of the whole journey.
How far is the railway station from their home ?

ARG Gl IR 69MEE 6]AQ Qg 9o F/ARF 69969 SINGT AR | O] 6ACTEER CIT QIR YRR
g9 219g Yo f/5G% 6996R 6TPAMI | 64716 gL Q156 0] FIEQ eoo {l. YRR 6UIS 6TEM | 6G6S

60M6E 6]4e 0IQ Gl LR 666 QA ?

. Speed of Samalkar is 60 m/min and speed of his brother is 40 m/min

8)

)

They meet 100 metre away from the middle
Let distance = x

Distance cover by Samalkar = [% +1 OOJ m and distance cover by his brother = [% — IOOJ m

X100 X-100
2 2

So. = — 60| X —100 | =40 £ +100
60 40 2 2

— 30x — 6000 = 20x + 4000

— 10x = 10000

= x=1000 m=1lk.m
Hence distance from Home to Railway Station is 1 km.

In an examination there are 30 questions. For a correct answer one gets 5 marks and for a wrong answer 2
marks are deducted. If one gets total of 122 marks, then how many are correct and how many are wrong
answered ? ] ]

4G AREIER o T g9 AR | 07 289 AR # fIF F6R 6 gm Q99 IR 9 FiF 95 AN | K64 6518 €99 AIF
QIRE | 6969 6€1 6Q6¢ 0 B 6866 QR QAS 6MYR ?
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@. Total questions are 30. Each correct answer will be getting 5 marks and wrong answers will be deducted

9)

2 marks. Secured marks is 122

Let number of correct answer is x and number of wrong answer is y
x+y=30 and 5x-2y=122

Sx—-2y=122

2x+2y =60

Tx =182 :‘>x:¥:26 and y=30-26=4

So, number of correct answer is 26 and number of wrong answer is 4

From a group of boys and girls 15 girls left the group then the ratio of boys to girls become 2:1. After that
from the same group 45 boys left then the ratio of the boys to girls become 1:5. How many girls were there

in the beginning ?

66T QIRG B QIRGI QR 08 Bd SIRG, OF SIFIIQ SIRG 6 QIR AIfE AUIT 9:¢ 6LIRTRI | 698 CRY
IR 269 ¥E @8 IR |IF 69QIQ ARR B QIR Ao AFUIS €8 TR | 6568 ARG AR FIFF

gq°6lYl 6966 gml ?

@. Let number of Boys is x and number of Girls is y

X 2 21230 =2y =30 (1)
y—15 1
XA s 205 1555 — =210 oo (2)
y—15 5
Sx—y=210 or 10x—-2y =420
x—=2y=-30
9x:4503x:%:50 and y:w:40

Hence number of Boys is 50 and number of Girls is 40

10) Find the largest natural number 'n’ for which n®%7? < 202429
o) 990IQ 8¢ FIgER 2°al 'n’ fda K AT AN n®°%° < 90987

a. n6072 <20242024

()™ <20242
n’ <2024

12° =1728 and 13° =2197
So, maximum value of nis 12

11) What digit does each letter represent? A B C
e¢) QI56R 29I YERER AT Y3 699 ARG IS ? x
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=8

12)

JRee Q8o S9al

ABCDEF

F#1,2,3,50r 6
# F

If F=4then 4x4=16 and G=6

666666 +~4 not possible GGGGGG
If F=7, then 7x7=49 and G=9

999999 +7=142857

So, 142857 x 7 = 999999

A=1, B=4, C=2, D=8, E=5, F=7 and G=9

A cricket ball dashed on to the window pan in the staff room and shattered it. Four probable culprits were
called to the school discipline incharge for investigation. The answered as follows

Aryan: Deepak broke it.

Bibhu: Deepak broke it.

Chandan: | didn't do it.

Deepak: Bibhu is lying.

Only one suspected told the truth. Who was the culprit ?

29) 60T F6RY R VT QL EARIEH 2G| 6LRIQ FORI |1 QT SRl | 918 Rdl § J6LL A8 YA TRIQ 69ClI6R

Q9 F166 Q9 696M |

G QU] QI°GIR |

0 ‘E‘QG{ RIS |

FRG: ¢ QI°F Q1T |

GOq: 8@ 78 988 |

A9 (IR AR K66 96 FER 606S UM 6QIVT §9 2

i) Aryan: Accuses Deepak

ii) Bibhu: Accuses Deepak

iii) Chandan: Denies involvement

iv) Deepak:  Accuses Bibhu

Now, let’s consider the scenario where each person is telling the truth.
If Aryan is telling the truth, then Deepak broke it.
If Bibhu is telling the truth, then Deepak broke it.
If Chandan is telling the truth, then he didn’t do it.
If Deepak is telling the truth, then Bibhu broke it.

There is a contradiction because both Aryan and Bibhu accuse Deepak, but for one of them to be telling
the Truth, Deepak must be the culprit.

Therefore, Chandan is the only one telling the truth by denying involvement. The actual culprit is Bibhu,
as both Aryan and Deepak are lying about his involvement.

13) At what time between 5 and 6 will the hands of a clock be at right angle ?

eqN) 861 Q 95 F1I6G 689 ACINER QI K& 6 FRY FQI INIA LS IA6RIS FR2UIT ?

=B

In between 5 and 6 hands of clock will be right angle
30(——5 2 —90 = 6m-150-"=90
5 2 2

-

\ /

L_:”:90+I50:> 1lm =240x2 = 480

m=ﬂ=43i
11 11

Time =5 :43]—31 .......................... ()
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30(5—ﬂ + 790 =150—6m+ 2 =90
5) 2 2

/

Ilm=60 ::-m=120=|010
2 11 11

" 10
Time =5:10ﬁ .......................... (2)
14) Divide 127 into 4 parts such that if the 1% part is increased by 18, 2™ part is decreased by 5, 3" part is
multiplied by 6 and 4™ part is divided by 21, then the results are same. Find these 4 numbers.
e¥) €99 § Y98 ¥ Glgl 99 6UUAE AT gaf QTG er 96ea TN, §919 QIR ¢ S KL, O1L QTR 9
gé faa 6 g2 QuEg 95 FIRI RIS AAULI, 6668 IAIEE Y6GUR ARG §AT 1 9T ¥ o8l Géla /|

@ a+b+c+d=127

6m ’;’ =60 =

a+18:b5:6c:25d

b=a+23, Ca—;lS and d@

a+(a+23)+(a218]+[5a;90] =127

6a+6a+138+a+18+15a+270

=127
6
336
28a+426=762 = 28a =336 = a=§=12
5a+90 5x12+90 60+90 150
4th number = = = = =75
2 2 2 2
A B C D E
15) In the given table, in which row and in which column the number 2024 8 6 4
appear ? 10 | 12 | 14 | 16
e8) TI6% TR 6ETAN 6A B B 64 TR 2024 A°HYIT FRS ? 24 | 22 | 20 | 18
26 | 28 30 32
A B|C|D]|E
8| 6| 4] 2
@. In the column C is the form of 8n-2 10 1214 |16
2022 is the form of 8n-2 so, 2022 is in column C. 242220 |18
Column A is 8(2n —1)+ 2 that means 8(odd )+ 2 =8x 253 +2 = 2026 26 [ 28] 30| 32
So, 2024 is in column B — ad
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16) Find area of the shaded part in the given figure when lengths of the
given 2 squares are given to be 6 cm and 4 cm.

e9) CREEER 060 29 CRETR Fdd 69 6U6E6S6R EledE TN
QIggEg 9 69.8. 6 ¥ 69.5. 26T |

@. Area of shaded part of the given figure is

(67 +42)—{(;X6X6J+(;x10x4j}=(36+16)—(18+20) 6 4

=52-38=14 cm’

17) Divide 306 balls between A, B, C such that = " balls of A= =" balls of B= = " ball of C.

29) 6FlIT NoY OR GFG A, B, C FIUIER YUR 9GS 90 6UIR A Q OR T°HYIR - = B R R °HYIR T = C A R
EIR - 94 |

Q. A+B+C =306

A_B_5C

4 8 12

/4:4—8:E and Cf12X3:3—B
8 2 5%8 10

E+B+ﬁ=306

2 10

W:306 188 =306x10 = B = 220x10 44
170 3%170

=351

A=——=85 and C =
2 10

Hence A=85, B=170 and C=51

18) In AABC BA, AC and CB are produced to P, Q and R respectively such
that AB=AP , AC=CQ and CB=BR. If area of APQR is 210 sqg. cm. Find
the area of AABC |

?r) AABC 69 ﬁ ACBCB g &]aIQG?I P, Q @ R gde 98¢ G‘SIIEJI@?JQ |

96665 AABC 61 GSGE}‘GR 9@9, @ |

@. Let (ABC) =x, (APC) =x, (PBR)=2x, (BQC)=x, (PQC)=x and (RQB) =X
So, (PQR) = X+x+2x+x+x+x=7x

= T7x =210 :»xzz—;o=30cm




19) In AABC; <A = 40°, <ACB = 120° . AC is produced to P such that AP = AC C
+ 2BC. Find <ABP.

) AABCESl <A = ¥0°, <ACB = €90°. AC § P adig of¢ eRlain 28 B
699G AP = AC + 2BC.
<ABP Fda eq |

Q. £4=40", ZACB=120" and ZABC=180—(120+40)=180—-160=20°
AP=AC+2BC and BC=CQ = PQ so, ZBCQ =60°

So, triangle BCQ is equalaterial triangle.
ZCBQ =60, ZBOP=120° and BQ= PQ

/PBO~ 180120 =?=300
So, ZABP=20+60+30=110" =B
1 361
20) Ifa = ——— =22 find the value of a+b+c+d+e.
b+—— 305
C+—.1
d+g
= 1 361 =
90) G a = — = 26969 a+b+c+d+e Q A Fda R |
b+— 305
c+H—
d+E
Q. a+ . ==
1
b+ 305
e+
1
d+—
€

361 56 5
=1 =1+ S
305 305 305

ﬁ—5§:5+§ so, b=5
56

o, a=1

56 56

E=2£=2+£ so, c=2

25 25 25

2:41:4+l so, d=4 and e=06
6 6 6

a+b+c+d+e=1+5+2+4+6=18

(In this question instead of = sign it will be + sign)
IMA. BBSR. Mob-9437205476/8260258507
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