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©o&E0 Jod a%’aego 228R08. J@&eﬁﬁfﬁ i)‘@zé@& H09 Hchest
KBBS00 SrdwoHh SN, @otsdre ePre 680090 &
wBrey ©fEPANENOKH BeoHATBEED. & $odE Erue ©SBS
BEBE'T [HHOHT0. Both Do ¥BHTe KBSy
Somde Do eFEARTNX. dRrod) eH¥ FbTe pond
LB o Gomred KEoH @*’(326. DegBe0ltr eEEPore
BS55en HodHB ebobFEw.
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MATHEMATICAL INFORMATIVE FACTS !
1= a, b, ¢, d are not used in spellings from 1 to 99.

1= d is first used in ‘Hundred’.

1= a, b, ¢ are not used anywhere in spellings from 1 to 999.
1= a is first used in ‘“Thousand’.

1= b, ¢ are not used anywhere from 1 to 99,99,999.

1= ¢ is first used in ‘Crore’.

1= b is not used anywhere from 1 to 999,999,999.

= b is first used in ‘Billion’.
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BoadS (3ro8S (Benjamin Franklin) e38se $58@s®
@&08 (HINPZS HIFEDrHOt w8h. wdhd LIS,
BB, SEDET, @RI, LolBeSEr $HOAD @aﬁ@a&&m
DIADS B0 Towrdh. wBHBse FBolds T er0d® wahs
3DH Do By BEHED @O FHE S0l w80
S5,

BowddS (Gro8S 1706 ek 175 edoses® &°98
Nafelelon 2QUomth. BOHS e et enoost DR, DY
BRYOLHL S0P ENSTV0 BT D DoSED e,
DsPen SEHEE® B0HTE WPERP 68 oL, HADoERE®
38 Sorre? opX0 HosrHOoD, B BB é@a&tﬁgéys&&.
DF) SHHET Doler HAY IYPT D, EHE T cIrS®
08 Ko(tSeso i) @gﬁ’oowém

BSOS (FPoBSH DBLFD DB &0d. DS (HiHBoDS
46 8355 werE” o (Kogo Jo8® (Kertide FPodod. BoHS®
I8E Denden, éé&& HABHE0, HHhHared, BH5a00 Hod
®oTeP rHen aInow. & drHen (Heeod ééegéavzéoé's
$820B0H% do&® SOTPRDEo. SAhS Bden FPeSes
(Dazed Degfore @gé)&ﬁaeg DBorr SoR.
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G Borios® BoeddS [FPodS B &% 0508 [FPsogg®
EDASH. Kogxgore DS echs TS HO-Erien (Hdosargiore
@6?0% Domrow. DD 3)66356_3958 Ko2080 DA SoBd e0Hd
BBrere ooe ASFEHowe. & egrdorr B08)Eoio
(Lightning Rod) &3 @08 Grerobomd. 88 Fdmre
DB $09 BEoSKoS® Jo&® HEDDHECH. ©RIForT BPEES
Eopen, (3P088 T Ho8 GIBrHEEPHS @yBeaen Eree
8chHS Do,

oredoh oo Erme (085 ¥ rE Fhomed.
OO JgBoldy oty Ao wchS (FPRHBH TEDET
39, oOTH @oécééd’p BHBE DoTFHOTE. ©TOT ol
(S8 (Declaration of Independence) $o5»6e® ea5d
FETHG. ®OBSHOT, OO Trergoro ErdEes® grwe
©ADS Dendd drSden ©olomedd.

BoaddS [FPo8S 83 EdEed) (Herd, aPeES 5B
55T PR8 wodBo Rz, ecHS 1790 QS 175 OB
$i5808°% Lr8Bomed. wond wchHd eSben, ESben HOBH
8YBeaen 388 HHo8 (Bdeerr Qenyaon. Feedes
Senonos® HE oJdn BB JBAS BowdS (F08S (58
DoBB, WSS SEGI.
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- by M. Srinivasan, Hyderabad

P68 KBS OB 508 (B0l KBS $BEEtEe OB
e 0D 8 & Qe ToirednesS (Srinivasa Ramanujan).
80HS ([Heeborre IS ée)%x Doz ?oa(;oééo (Number Theory)
OF KBS e’ oPEEH. KBS B35, 8HAE KBS HoSoren
TEDbowae, B Dire (HOFE oesrdeaS IS 35 oz,
Srlgren (HOFBoTD. S §h IO KBS TEIged edods
08 TIPS Gob.
Sogrs ?ow;oéo 008 HWB?
Bogrg Rrpodo O30 (Heedorr Brg Goggen (integers), &
o, 8 HHE 6K Boworrotn ergabido B KBS dgrio.
DS DHoggen (prime numbers), Desesd ?ow;oéo, Sogge
Degrrren, (BeHen InBBD womeen 0B’ SFvow. & Jgrio
Qo8 |FISPIJar, TErdas DY HRE wb &F diod
grobob.
oPSoessS — Hires (588

TsreaRd KBS0 &) OSrPS Hisee oo SN
o8; 08 8 Kire HBo. waDd &5 Fen Yot Hokerd
Srlgees, dEposren ToER. FBS TerdSE ErSeen
BEDbanae, $Haed seeod® HHos @528 K3 g3 THY
Q2350 BP0, 98 SADS (DBFH (‘0656,3260.
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Qefesd ?ozs;oééo (Partition Theory)

Sogrg %”ow{;oéoé’s TS DS @d508 Snegmhd &
Qefesd ?ow(;oééo. 2.8 éogp?gzéo ARG Jgreenre Kgyg éospege) oo
BrHoe® (@eahio partition @oied. Gmerednd, 4 & 4, 3+1,
2+2, 2+1+1, 1+1+1+1 D 332}5@07:555){}

&8 Dgriiod® TrErdes, DO KBS TEIY . 308, stéés
02 TS A SBlzrdgo. D& EO® Hardy — Ramanujan
formulaz 850 D, ad a8 DY Doag O partitions
GOEr@r ®odTe I IrBo. ud KBS af ZTEE
HBegesvo.
eSS o(ib&dnew (Ramanujan Congruences)

Partition Sopgodp ordrded §Q) odydIed
seohaENe (congruences) ST, STRPSeadd:

®* p(5n+4) = O(mod 5)

®*p(7n+5) = 0(mod 7)

* p(11n+6) = O(mod 11)

89 Sogrg ?ow(;oéoé‘s ©&08 SopgRod HOEeeorT
HBoBeTToN. 88 SPODA)en SEHIL Loetigeod @*’8@ (modular
forms) $566%55% oS HeH iy,

&8 §er Hogss (Mock Theta Functions)

s E98r0808° (HBFHOVS BT wlnds §

Mock Theta Functions. & Sgrso arer Sod@oren KB

J
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@@Séuéa @go 5B, 8 Hew POFRB Dredore 50D,
BT @8 S5 =D,

BB EPm0 D58 Ho8c%0 BB e.B8eD %@agoés %
DOER (@PSwggs 8o o, ad 3% Sogrg ?ocgoéo,
seot0 H&8), oh BIHE HoB wgdE g dgrmsd
BHABPHHOEDTYO. B T3PS eEtten Jod HotadP
SPH008.

(P zéoaage;';’g (Prime Numbers) es&8535es

(BT Doggen Hogry ?ocgoééoés e—9e‘§§oé§ g@é@_azé ®©0I0.
TErSad s Sope Hohdp e H0fEten ST,
BONY (HBFHoDS §Q) Srlgren EKHar® sPoost @I
58885305 wodzoan. Soggore, (Do Sogge oS
(density) 08cin & (HRBIP WAHS DS TegEgen KBS
TGS LrgEgEorr JDmeow.

TiironS Seomt

oSS $5 98008t Do ESSENOREES SBex
DosH . HBSE Jeord KB drlgren smow. &
Saénaw@ Sogryg ?owso@'f’i)é 2.8 Oy PPT 0d. 3BE
5885 JBY eiiehio TIRT eI, 5 drgres sos
I8 o BK08, 98 TrErEHES D) dod Pt
Bfao) DHvo.
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Sogey %cssoéo';’g oedrdoes (Hgrde

ooEPdonS 2% L Bogry Brposed) Bl00 a8 KBS
Qgrifornr seHHowe, el é@&@é@é Qo $81oh. ©chd
PS50 KBeeQ) eotiore, S SrLerdd égﬁo‘ﬁaéczgoaa.
8958 KBSos? Seeiogod @"8@, ©30BE Soab HOHE Sod
Qererred TeErPdRS Ei HTee DN,
SwAoH

A% TrEmoaS Sogreg Repozeld D28 Dden KBS
SOBSE° D8I ADDREEPw. TP Doy Hdthes SRR,
55 ot HBEE HHo e [BardBo RS 58 6abs.
Sogges® @ahd SrRd @odo, Srargen 388 558 (36eaDKm
Ga)ow. TS 8 DIHODD (B, Soges drpodo O
KBS Dgrifo Do MENE" H8B HEH $500.

SRINIVASA RAMANUJAN’S
BIRTHDAY MAGIC SQUARE

22 12 | 18 87

88 17 9 25

10 24 | 89 16

19 86 | 23 11

Sum of numbers of any column = 139
Sum of Diagonal element = 139.

Sum of any (2 x 2) square = 139
_ Sumofany (2x2)squ )

J
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(13558 oRpdmen0 BB - & 0e%E° Peido |

by R. Shanmukha Priya, Mumbai

eS8 éo@’omo&oé’s 3)65@3, é&éeafa’é, éé&aaté@_)zé
8’550 (B80T ©IE Eerdrarer sTon. TES® wEod
DBHILHO ©HGE0. FPGEEBOrT ©HEEH0 @08 Py Borrds
DBDHSHY ToePH0d PR, =00 o Eer oSerbo Kddo
K08 @@dﬁa 60r¥°e§fé3° DHBoNOH. b0 @Eﬁ)@é@é EED
K3 @agséc;%o.
©iTedo ©od D&?

‘0dTPs0’ ©F HKo B0 )8 BroH6. 828 ©go ——-
28 DHoe® I DETroD P8 et CS@%} R)é;cgc‘éo.
S50t 28 oS, 9Ss SENEeS) (é@)ié)é)@) BB SBIrP,
©0BTCHo BHOT® VEFGETen B,
Dreden TS0’ ey HeSorgen 608, KBE eodmrdost
IO KBS D8 Gotron. AN Hobd HEHZGen (HHeo
S TP KBS PLTH0 ©OLT.
fothd @o?gaéqs":éo Sno¥) (S0
KBS wapseeso Bd00 KBS S $88oBEH =, wd

® OIPRBEID §Bea8,

° 3?%606@_326 Kead @*Dé)%o,

* 33 o8 wsbsy,

® OB AR,

N\
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® SRS e.BBD DTS Fo FodBY 280 HOER0B.
& (DB woe Heddo Bdeo ‘éoaﬁg@?@o S 5089, ©b
2.8 8% @ Q8RHEDH 0.
188 opserto (BBc%
K88 eapderido as Boaghd BB edorhFod. &Y
Soggore (8o '538"2726& S8enre DPBoBHE).
1. o5 $0ak» e Jobs

& 5EYEH08° a8 [Heed KB - KBS 0dHed Gotrd.
@88 BT VG ok HHBen Gotrd. (OB K
2.8 [BBBED KBS $Sxogd ared.
2. {odge degrdo

K)@)z‘ﬁzbéoe» &7 Do DA KdS Jgrrred I0HID™
08P, TP

® woBN&o (e‘é{g@é Keaden)

DesrfdSo
. éosﬁtg ?owsoéo
* {$SmeRren, (Feaven
¢ e3gnd

* Dogragd
* HBG) b SK) Soidgen
&s :666052305& Srdd8omre (A%, Ewo BEoae)
HORHBoT#O) 0enok.
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3. (BHho AR Do
AW Hod é&z‘ﬁaéa@o JBre B0, &y Eﬁacﬁéés
BEeoo IR, @5 @) (HHo HIESE JeHER, DX
[Boorr SSrgearey IO, 8 ©&508 SJDHS griio.
4. OIS Sw¥) F(G
OITN:
* 08 DED PRET™ Dotrdd
* 5t Dgn BT B0
* 88 @3%&@55 g0 KosSRtEo sedone SotHE0EPE
* D508 aEYE) HDEHB PSP Jrero v
& Bndo HBHS® wiged [Barodorr, wd)Ddabos’
GOT°D.
fot-hd @i;éwzéoés g2 &t g
et ) @igzﬁm%o TO° OXGRR) G0 OIPTRSEs ©FETeD
EoTousI ot eTnta: lovNE
* 0¥ =85 QBT (Multitasking)
* BYsDY opsdl
* &g APSH @Dé)gego
e‘éé&aagg?a_azé 8)3&83
D ABees
29 8)@5658@6’5 DOPPoROT D 08508 g0

Se9eagen.
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Do Bofos® K38 @igéwzéo =Y<tosnutete)
S (BB g BorrdB Do eHcihugo. Koggore:
* K0 DBy PR Shod
* D&’ 8 DohEod
® SR8 Head JDergodd @95,)26&% 3@0&
o 5 Xoéé@éo (0008, 2.00DHWBFE)) ?ocgéaéoé 588
(2862908
W&sgore gr88REos® KBS Qi $HBo¥ esgdabore
Srgos® KBS wapserto dos HE Dk0b.
E8ch Dodaraho Lbckn LS
KBS opsTso EBaD HES SolPmairds HBE. aiB
28 FRabore &55B8, 553 S Sore sotod. BEhHIS
JoBRE Smisos® Erme & (HBaD &5 @3§ée§26) QenHotPod.
38 woos® KBS wipserares:
o Do Bt
® Lo S°6§Lé565°e3j
® Neves &Sséé‘\)aﬁéf QBEroserthH BT 0.
SwAoD
Frodorr Barwod, KBS WPHFS0 B0 a8 ©E88)S
% — 08 8.8 &P abgio. @b B FPEASSH KBS Dol
fateliSilelx:tel 8@563@: KBB0D (D oS8, HEPSED
@é’,)éag BHe8 KBS @agéméo a8 @@Qé@é FESdo.
SO G (BB HB08 PO, CWHES KBS
B8 308 & drgorr Jeoyodd edwro.
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[a.é 0OW VS ‘63)‘@950)

B. Raghava, XI Class Khammam
“Mathematical Hand Book” &3 3% Ko & 583850
X, XI, XII 8858008 0850 ey @‘Ségo“aééeéo e
&DOBNHEE08.
Publishers — Arihant Publication
First Edition ~ —2023
No. of Pages —454
Price —Rs. 175/-
Amazon eoe a8 B B80SEEHE)Ko.
e3¢ Smegci(ope)o 5080390 é@vm?gob’ooe)o ESHE
EOAMOE RS HJBo.
o) Formuals and Concpets &aps o Collection

EOAAB. ©oedOoR, JoB) Drrgien EE SBHTTAOBEAS

8 Spcotl Bwbs® woreds HPso. Internet

Archieve &° &rre 6o ISP D855, Hoh&oBod.
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| 3905 s womes

- D.Thanvi, XII Class, Khammam

Beed Somgen (Prime Numbers) Sogwg ?owgoéoé’s
Sorergrorenre H0KBoSwEEran. wond &S° el [HEES
LB SIESEHS So ¢ob. TEI S B Soggen
(Mersenne Prime Numbers) @oéxs.

HB e Srdo :

M =2"—1

aH)E neld &S Y.ygéoa)?g. & Doggod 178 %@%5(;?0%
B0 (308 KBSSYE &r08 RS (Marin Mersenne) epgchiso
B, 2"— 1 SeHos® &) (%8 Dogyg (DERS Dogyg 50K. ©ONS
o $ogy HEEDHB T TS KEPS Sozy @0t
(FFNE oFeen :

M =2"—1 (o8 Somg S0, N ENIVOMP (Heed
éogp?g o500,

STPED

n=2:>M2 =3 (s Doz )

n=3:>M3 =7 (&g Dogyg )

n=5:>M5 =31 (e Koz )

n=11= M11 =2047 =23 x 89 (Spes50 s0th)

TO(@8 (Freedso ¢

1644¢° $88 S n=2,3,5,7,13,17, 19,31 denSerd
2"~ 1 B Hogy 0HHoB edPomrid. wond @il rdeed®
&) rBarly GIow. @903326@(’%&, 080 (Hahdo DS
dogge R 6‘3@0‘50 ©550HTPI8 [gaésa@{)z)o&.

J
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Seo(Eoee, ﬁs%éé3§®a DB H88D0ze%n. ooyl
e—.sé)c‘gzéoé's, Swoggorr 208 %@?&)oe‘j{s, Bl IBYS (e Somge
B85 SKorr 0B SoBod.
x;aa)g éozpagess Boaoo :

YR (D5 Boggen KBS Soggen (Perfect Numbers)&®
JdYPZrE DowoFo BOA Gotrow. &8 éogp?g 85 IBS grazde
Sodo ézﬁﬂé@é e :;aa)g, Dogy ©otrdd.

OHe8E ABrHoAS (Hsedo, Mp =20 — 1 Bed Dogy
OONE,

N=20"D(@2r_1)

O3 Dogy a8 K)Bo)g Dogy ©HHb. EHTH Shored el
PSP o“oBQ)e% Doggen B8 8508 EotraH TR,
%08 Heod Lbcse GIMPS:

& S 3OS 08 DG (DS Dogygen FPBeaore
536‘35 (Ded éogp?gé. ad GIMPS (Great Internet Mersenne
Prime Search) $08 Hodé Keed (EHo oogoe SHA%S-
& T om.

& (@rEge erseR-8525 $6§ (Lucas-Lehmer Test)
o3 (HEE 0SBGoH GHARATZD.

2020 (@8ogfo &8 SHwo 51 OS Heed Somg®
ézéaﬁ":éaacgow.

FBYR (PSS Sogge (Fowoggs :

TBYS (B0 Doggen Bhewo RTPoEDEZE 88 = -
BoszgBoh H0eHe, @6(?6&0@ (%%Sago, @@é@ﬁﬁa LBk Dogrg
?ocgoéé @95385@%% S oreR SwggRodd.

Forodo ¢

JdogHore B@°°)e>o€§, TS (e Soggen 27— 1 ErHost
&oa ©HBS, ol Doggen. 5 :;ao)g ‘éospgezés, TSRS
$ead&® BBt dorere KBS 3885 o eidorrdR
BI2)OW.
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CEEETE T ooy

P. Jeevan, XII Class, Khammam

SENS) mﬁég (B0B0s® wdod RO g3
288, oS Fog duposo (Theory of Relativity) egds
PBETRI HTH VON0K. WONE SAHS ) THHE Sr(Eed
SHome, &8 BH8EER Fwhoe, SrSdh dgrso Ko K58
.

835%35 336&'35?60658 Soeepitoo eodgore (@rBodomeo.
®otHHY §oBBH Wahd Srddiorr nsad TR @
BHHIND. FETe Berd’ e8chd sargycives Eree eohdp
YT wden RETD. 50 ochsdH HNS Hod BhHe
o&KE0. hirod S estdosto vt toid. &
OOTE SHTPE eoHSH (HHos 2 LI Sre)0b.

S ot EBIL AhSmen, dSrol@8ore $EHEo
DSRSH IH 8. a8 GarEraknd waHdH gy 29Sos”
58 FHoIBY” D ETHER 2.8 B (HG Bobod. D ©SHS
85 oS ?o&iﬁazéo DY SSE0B%. 0828 e go&
ONMPEPD Eﬁaaspgéa@ 2633&@&3.

8)%53355"23@0‘53068 INaSEOIRG Lefornrst m%g’a})gé) FoerS Food
&Eio BB, DHBH BaDS BYPoES® BG) $rgod®
&S S°U°§e>dﬁooe3's 2.8 Feedes o (%66560 SPote. &8
a&fo wrer FErBn@IBT, DSJSH et Do KHho

N\

J
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BYN0d. BHE HITIPS 8chS 19056° mrentd D) HO S
deren ooaedd. &8 Jod&oed)  “Annus Mirabilis” (@cﬁaa)é
J05EB0) @ ©otred.

& et Higrod® @ﬁﬁsaeég (HgrSo, (EFAHS Sedo,
B8 FDF REpodo Hod wowen s, Bl FASTY o83
Lr0)3Pow. eH8EEIH DNADO DML - & HEren TRBYE
8005 BOE YEDTYLD (EPPHE Eree 5.

0SS A5SBD Trer PTITTT GG, i, STeostn
Ho8 TEP wohd DT (FE 1P . w8F0 B
(DoirBad BBE $B55 wahd SKE 8BS wirrd. oSQS
&5 Bend® 38setd 570 BBE LS. EBEE wahSH 580D
“So wS%S ™0 S eoand. wl8 m%%% S “BBES
TEDE T MHE O’ der BenoBoern ?” o SBTre
T,

TBS a0Hd Fodd EHaed Eree oSHS &S s
BH33O Eﬁ?éas%sécﬁa. s0HIB Sax), g5 808 %{260, 08,
SPSHSEH0 LogRBI. AR $BTEorr eAHd atalay
BrEpGartd HO0H [BHHosTods Hdm DT,

0SS #9%0 i el D) B0 ILyHod. PETo
SoeBe, $680 HOB (HBES (HSTe0 D). Do ednso.
AeBolBorr 88 DoSEo HBKH & B8 eddBoSEo TO®
SEISTU ) 5;033% BHS*H55).
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-Y. Nehanth, XII Class, Vijayawada

S HA8Beren (Quadratic Equations) K3dzegos®
o808 (PPBDEDID o8BS S0, ad Fgedeore

ax’+bx+c=0(=0)

808’ dotrom. @ond &8 DEERD HoBE Erardd
358 o Jod&ore Kedd 3)6;563‘\) (Dcreeo A God.
>SS HB3go (&.%r. 2000) :

BB Bn88ere S0 rHSPAHS TdES S8
3%h0d. [B.5r. 2000 Sosore T8 H Hosed el $HYBo
Go&), DYBo B TR 8 §hesssn BPESE HHT°E ghessio
EHPHE0” Hodl Sodgen EI1IR. B3 3B SHBR HELEGere
(BPEDE Broaren.

PDSEAHS ﬁa%é§3§e» Jo8zren SHRPACSHOTR, Lot
&0t Hodpmren BETed. T8 W56 SonBS (completing
the square) &3 HEBY &HFrAoTH. ad aB8 Fdwe
KBS0t Eﬁaazpé@zé dedo HK0 el 8)3?.’@_;26 DH3%o.
FEEH KBERZe TH) Lo :

B8R0 SB[ $ugbere 0858 HBo& BFe
20hod. ER¥so T8 Sorapdd BobdS @EyhYn Hosre
Qoggod 00 SPTY ©ofE80D SHBEK HhEdere
DO BTN,
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Ehard grprard & (KRG (o I DesisB oSt
SHBE BDEBeroDH Ferdes HORTE) DBIBTE.
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CARPENTER’S THEOREM
IN MATHEMATICS

-K.Padmavathy, Hyderabad

Introduction

Many mathematical ideas originate from everyday
human practices. One such idea is commonly referred to as
the Carpenter’s Theorem, inspired by the geometric
techniques used by carpenters and builders to divide lengths
in fixed proportions, construct parallel lines, and preserve
similarity.

Although “Carpenter’s Theorem™ is not a standard
formal name in pure mathematics, it corresponds closely to
the Intercept Theorem (also known as Thales’ Theorem) and
the theory of similar triangles. It describes how parallel lines
divide transversals proportionally and how scale and
similarity arise naturally in geometric constructions.

This theorem forms a bridge between practical
construction methods and rigorous mathematical geometry.
Statement of the Theorem

If a line is drawn parallel to one side of a triangle, it
divides the other two sides proportionally.

Let triangle ABC be given. Let points D on AB and E
on AC, and let DE be parallel to BC.

AD/AB = AE/AC = DE/BC

Equivalently,

AD/DB = AE/EC

J
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Geometric Proof Using Similarity

Since DE is parallel to BC, corresponding angles are
equal:

ZADE= ZABCand ZAED= ZACB

Therefore, triangle ADE is similar to triangle ABC.

From similarity of triangles, corresponding sides are
proportional:

AD/AB = AE/AC = DE/BC

Thus, the theorem is proved.
Numerical Example

Suppose a wooden beam of length 120 cm must be
divided in the ratio 2 : 3.

Total parts=2+3 =5
Applications

Architecture — Scaling blueprints to full-size structures.

Engineering Drawing — Maintaining proportionality in
projections.

Cartography — Map scaling: Scale = Map Distance /
Actual Distance

Art and Design — Preserving similarity in enlargements
and reductions.
Conclusion

Carpenter’s Theorem illustrates how practical
craftsmanship evolves into formal mathematics. It connects
geometry with construction, engineering, physics, and art.
What begins as a simple carpenter’s technique becomes a
powerful mathematical principle governing similarity,
proportion, and scaling across disciplines.

J
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PROBLEMS ON SET THEORY WITH
COMPLETE SOLUTIONS (CLASS Xii)

- R.Pranav, IIT Hyderabad
Set Theory is one of the most fundamental topics in

mathematics and forms the basis for many advanced concepts
such as relations, functions, probability, logic, and statistics.
At the Class XII level, problems on set theory focus on
understanding set operations, Venn diagrams, cardinality, and
standard laws of sets.
Problem 1: Representation of a Set

Let A={x e N:x < 10 and x is even}
Write the set in roster form and find the number of subsets
of A.
Solution:

The even natural numbers less than or equal to 10 are:

A=1{2,4,6,8,10}

Number of elements in A: n(A) =5

Number of subsets of a set with n elements is 2":

Number of subsets = 2° = 32
Problem 2: Union, Intersection, and Difference

Let A={1,2,3,4,5}, B={3,4,5,6,7}

Find:

AuUB

ANnB

A-B

B-A

You can adjust as AUB,AnB,A-B,B-A

74
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Solution:
AuUB ~= {1923394:59697} A B

AnB = 13.4.5) cé»
A-B={12}
B—A= {67}

Problem 3: Complement of a Set
Let the universal set be
U={1,2,3,4,5,6,7.8,9,10}
IfA={2,4,6,8,10}

Find the complement of A.

Solution:
A'=U-A={1,3,5,7,9}

Problem 4: Cardinality Using Venn Diagram Concept
In a class of 50 students :

28 like Mathematics (M)

27 like Physics (P)

15 like both Mathematics and Physics

Find:

Students who like at least one subject

Students who like neither subject
Solution: Venn Diagram :

n(M U P) = n(M)+n(P)-n(M N P)

M P
=28+27-15=40
Students who like neither :
50-40=10

Student who like only mathematics =28 — 15 =13
Students who like only physics =27 — 15 =12
Students who like atleast one =13 + 12 =25
Problem 5: De Morgan’s Law
Prove:
(AuB)=A"nB
Solution:
Let x be any element.

J

Ganitha Chandrika (ISSN 0973-3493)

29

Vol. 27 (1&2) January - June 2026



If xe (AUB) = xg(AUB) ,then x& A and x¢B.

Therefore xe A’ and xe B’, hence xe A’'nB’ .
Conversely, if xe A’nB’, then x¢ A and x¢ B.
So x¢ (AUB) hence xe (AuB)'

Hence proved.

Problem 6: Word Problem on Two Sets

Out of 80 students:

45 play Cricket (C) y {
40 play Football (F) @

20 play both

Find:

i) Only Cricket i1) Only Football

i) At least one game  ii) Neither game

Solution:

Only Cricket =45 —-20 =25

Only Football =40 — 20 =20

At least one =45 + 40 — 20 = 65

Neither =80 — 65 =15

Important Formulae to Remember

n(A U B)=n(A) +n(B)—n(A n B)

De Morgan’s Laws:

AU B) =A'nB' i)(AnB) =A"U B'
Number of subsets of a set with n elements = 2"

Conclusion Problems on set theory help students develop
logical thinking and a clear understanding of mathematical
structure. Mastery of set operations and Venn diagrams is
essential for success in higher mathematics, probability, and
competitive examinations.
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(T CAPSULE

Geometry Olympiad Problems (Class X) with Solutions
- Dr.B.B.Rama Sarma

1. Angle in a Semicircle
Problem : AB is a diameter of a circle and C is any point on
the circle. Prove that £ ACB = 90°.
Solution: The angle subtended by a diameter at any point on
the circle is a right angle (Thales’ theorem). Therefore,
ZACB =90°.

2. Tangent—Radius Perpendicularity
Problem: A tangent at point P touches a circle with center O.
Prove that OP L tangent at P.
Solution: The shortest distance from the center of a circle to
a tangent is along the perpendicular. If OP were not
perpendicular, the tangent would cut the circle at two points,
contradicting the definition of a tangent. Hence, OP L tangent
at P.

3. Opposite Angles of a Cyclic Quadrilateral
Problem: In a cyclic quadrilateral ABCD, prove that

ZA+ ZC=180°.

Solution: Opposite angles of a cyclic quadrilateral are
supplementary. Therefore, LA+ ZC=180°.

4. Equal Tangents from an External Point
Problem: From an external point P, tangents PA and PB are
drawn to a circle. Prove that PA = PB.

J
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Solution: Join OA and OB, and OP where O is the center.
OA = OB (radii), OP is common, and ZOAP = ZOBP =
90°. Thus, triangles OAP and OBP are congruent (RHS).
Hence, PA = PB.

5. Angle Bisector Theorem

Problem: In triangle ABC, AD bisects £ A and meets BC at
D. Prove that BD / DC = AB / AC.

Solution: By the angle bisector theorem, the internal angle
bisector divides the opposite side in the ratio of the adjacent
sides. Hence, BD / DC = AB / AC.

6. Power of a Point (Secant—Secant Theorem)

Problem: From an external point P, two secants PAB and
PCD are drawn to a circle. Prove that PA x PB = PC x PD.

Solution: Using similar triangles formed by the secants, the
product of the external segment and the whole secant is equal
for both secants. Thus, PA x PB =PC x PD.

7. Midpoint Theorem
Problem: In triangle ABC, D and E are the midpoints of AB

1
and AC respectively. Prove that DE || BC and DE = > BC.
Solution: Triangles ADE and ABC are similar with ratio

1
1 : 2. Therefore, DE || BC and DE = EBC'

J
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8. Isosceles Triangle Property
Problem : In triangle ABC, AB = AC and AD bisects £A,
meeting BC at D. Prove that D is the midpoint of BC.
Solution : By the angle bisector theorem,
BD/DC=AB/AC=1.
Hence, BD = DC, so D is the midpoint of BC.
9. Alternate Segment Theorem
Problem: A tangent is drawn at point A to a circle and AB is
a chord. Prove that the angle between the tangent and the
chord is equal to the angle in the alternate segment.
Solution: By the alternate segment theorem, the angle
between the tangent and chord through the point of contact
is equal to the angle in the opposite arc. Hence, the required
angles are equal.
10. Coordinate Geometry — Right Triangle
Problem: The coordinates of the vertices of a triangle are
A(1,2), B(5,2), and C(5,6). Prove that the triangle is right-
angled and find its area.
Solution: AB is horizontal and BC is vertical. Hence,
AB L BC and the triangle is right-angled at B.
Length AB =4 Length BC =4

1 1
Area = 5 xAB x BC = 5 x 4 x 4 = § square units.

Conclusion

These geometry problems cover key Olympiad-level
concepts such as circles, triangles, tangents, similarity, and
coordinate geometry. Practicing such problems helps students
develop strong logical reasoning and geometric insight, which
are essential for competitive examinations.
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( Some Problems from MSET- 2024 )

(CLASS - V)
In a code language STOP — TSPO; BEST — CDTS; AXIM
— BWJL then TAPE — ......
1) SBQD 2) UBQF 3) UzQD 4) SBOF
Sum of the exterior angles of the regular polygon ............
1) 360° 2) 180° 3) 90° 4)270°
Some boys are in the playground. Half of them are playing:

1" . . .
3 are chatting; remaining 15 are Skatting. Then number

of boys in the ground
1) 40 2) 48 3) 64 4)32

. Truth statement among the following

A) A prime number has only two factors.

B) A composite number has three factors.

DA 2)B
3)A&B 4) neither A nor B
. Any even number which is divisible by 3 is also divisible
by
1)4 2)6 3)8 4)9

. L.C.M of two numbers is 90; their H.C.F is 3. One of the

number is 15. Second number is ........
1)18 2) 30 3)45 4)12

. Bhaskar earns per month Rs. 45,900 and his wife earns

Rs. 32,150. Their expenditure per month is Rs. 65,600. So,
their savings per year is Rs.........
1) 12,450 2) 1,49,400 3)1,49,200 4) 1,49,600

N\
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10.

11.

12.

13.

14.

15.

Teacher asked the students to divide 3012 by 3
A) Ravi got the answer 104
B) Gopi got the answer 1004

Who is correct

DA 2)B
3) Both A and B 4) Neither A nor B
In the sequence a, ab, aab, aabb, aaabb, aaabbb, .......... number

ofa’sin 10 terms :

1) 15 2) 30 3) 20 4)24

Odd one among the birds :

1) Chicken  2) Swan 3) Peacock  4) Penguin
[(1012x2)+(506%x4)+(253%8)] « 3=

1) Previous year 2) Next year

3) This year 4) None

Next number in the series 1, 1, 2, 3,5, 8, 13, 21, .........
1)33 2)32 3)34 4)37
Father of Geometry

1) Archimedes 2) Brahmagupta

3) Leonhard Euler 4) Euclid

If a number 8x2y4 is exactly divisible by 11, then values of
x and y are

1)5,9 2)6,8

3)7,7 4) all of these

In a special condition +, —, X, + are taken as X, +, +, —then

[(16x12)+(9-3)] +[(8+9)-18] =

1)63 2) 100 3) 118 4)75
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(CLASS - VI |

1. Inadice, a face has five dots, Number of dots in its opposite

side :
11 2)2 3)3 4)4
2. Now itis 7:30 AM. Time shown in 24 hour clock after 9 hrs
40 min:
1)5-10pm  2)5-10am  3) 16-10am 4) 17-10 pm
3. Which of the following is not zero

1) 0x0 2)9 3)ﬂ 4) 4+0
2 2
4. Ifx is greater than 2, then |2 - x| =
1)2-x 2)x-2 3)2+x 4)—x-2
5. If x is a negative integer, then truth statement
1) x+[x|=0 2) x=[x|=0
3)x+|x|=2x 4)x+|x|=—2x

6. If Aisan operation on integers such thataAb=a—b-2, for
all integers a,b. Then 7 A (—4) is

11 2)-9 3)9 4) 1
7. (-12)x(-9) - 6x(=8) is equal to
1) 156 2) 60 3)-156 4)—60

8. A B D ABCD are four places on a road.
AD=70km, BD=50km. c is the mid point of BD then

AC= km
1)25 2)20
3) 35 4) 45

J

36
Ganitha Chandrika (ISSN 0973-3493) Vol. 27 (1&2) January - June 2026



10.

11.

12.

13.

14.

15.

Ifl+l+l=4,then X = -
2 X
I N |
) 18 ) 19 ) 5 ) 11
. a+b _a
What is the value of if —=4 29
a-b b
At present father’s age is three times his son’s age. After 5

1
years father’s age will be 25 times of his son’s age. Now

SON’s age iS ...ceevveneen. years

1)18 2) 10 3)20 4)15
I =

1) 123456789%9 2) 12345679%9

3) 12345689x9 4) 12345789x9

The period of Euclid :

1)306-283 BC 2) 1550-1617 AD

3) 475-550 AD 4)287-212 BC

The number of lines of symmetry of an n-sided regular
polygon is

I)n 2)2n 3) % 4) None
The set of books “The Elements” were written by
1) Goldbach 2) Johnn Napier

3) Euclid 4) Brahma Gupta
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(CLASS - vII |

1. Which of the following is not a central tendency
1) Mean 2) Median  3) Mode 4) Range

2. Which of the following shape stands for corresponding
angles
1)Z 2)F 3)L 4)A

3. The diagonals of a rhombus measure 16 cm and 30 cm. If its
perimeteris
1) 17 cm 2) 34 cm 3) 68 cm 4)51 cm

4. “The diagonal of a rectangle produce by itself the same area

as produced by its length and breadth” is called

theorem.
1) Euclid 2) Ramanujan’s
3) Euler’s 4) Baudhayan

5. 1f 12% of whole quantity is 1080 then whole quantity is
1) 9000 2) 8000 3) 10800 4) 1296
6. A cricket team played 20 matches in a season. If they won

40% of them. How many matches did they loss?

1)8 2) 10
3)12 4)15
7. 2% of 1 hour=___ seconds
1)36 2)72 3) 108 4) 120
8. The additive inverse of multiplicative identity is
1) 36 2) [4% of 25]
3) 4% of 25 4) None
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10.

11.

12.

13.

14.

15.

A vehicle covers a distance of 43.2 kms with 2.4 liters of

petrol. How much distance will it cover with 9.5 liters petrol?

1)18 2) 180

3) 171 4) 95

1 =11, 11> =121, 11> =1331, 11* =

1) 1441 2) 14641

3) 14541 4) 14441
Changing side is called

1) Transfer 2) Transpose
3) Transposing 4) Change

T, X, Y are examples for which lines.

1) Common 2) Parallel
3) Intersecting 4) Perpendicular

Ramu bought a sweater and saved 200 rupees when a
discount of 25% was given. What was the price of sweater

after discount ?

1) 800 2) 1000

3) 400 4) 600

Next number in the series: 0, 6, 24, 60, 120, ............
1) 150 2)220

3)210 4) 180

The mean of first 2025 whole numbers

1)1012.5 2)1012

3)1013 4)1013.5

N\
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[CLASS - VIII ]

1. How many ‘2’s are there between ‘1’ to 100

1) 8 2) 19 3)20 4)21
2. In which number system there is no Zero
1) C.GS 2) Roman
3) American 4) Hindu Arabic
3. What is the speciality of ‘496 ?
1) Beast number 2) Kaprekar number
3) Perfect number 4) Triangular number

4. If a’> = 64 then value of a?is

1

1) 16 2)-16 3) 167 4)E
5. No. of places of ‘One Trilion’is

1) 14 2)12 3) 15 4) 13
6. Angle at 5 hrs 20 m between two hands in a clock

1) 40° 2) 45° 3) 60° 4) 30°
7. 1296 ++/12.96 +/0.1296 =

1)39.9 2)39.96 3)39.98 4)39.94
8. \/m =(x?) thenx=

1) 10 2)8

3)3 411

9. The number of non-square numbers between 107> and 108>
is
1) 108 2)214
3) 107 4)216

J
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10.

11.

12.

13.

14.

15.

The mean of 6,y, 7, x and 14 is 8. Express ‘y’ in terms of ‘X’

Hy=3-x 2)y=10—x
3)y=13-x 4) None
a® +b?
If a=5, b =3 then the value of ——— =
a —b
| -184 5 -174
) 59 ) 59
5y 14 HN
) 59 ) None

If 16% of A=20% of Bthen A : B=
1) 3:4 2)5:4 3)4:3 4H2:5

If 2,4, x—1,x+ 3,15, 16 are in order and their median is

6 then x* value

1) 256 2) 3125

3) 7576 4) 1296

481 +3729 + 3343 +3216 +/1296 =
1) 81 2) 71

3) 61 4)91

Who used ‘m’¢ first
1) Bhaskara 2) Euler

3) Socrates 4) Varaha mihirudu

J
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(CLASS - IX]

1. Acircle has a diameter with ends (0, 0) (6, 8). Then the ratio

of its area to circumference is
1)2.5 2)4.2 3 i 4 E
)2. )4. )3 )5

2. x°—6x%+11x-6 is exactly divisible by
(x—a-1)(x-=b-1)(x—c—1) then

ab’c® +ab+bc—1= where aZb#c, a<b<c
1o 2) 1 3)2 4)-2

3. Product of digits in kaprekar’s constant is
1)0 2) 18 3) 168 4) 160

mean — mode

4. For moderatery asymmetric data —————————=
mean — median

1) nearly2 2)3 3)nearly 5 4)4
5. Number of integer solution pairs 2x2 + y? + 2xy +2x +1=0
(%)
1) only 2 2) zero 3) only one  4) atleast 2
6. Which of the following is a perfect 4th power ?
D 213x7°x3 2) 457 x30 x5
3) 207 x2° x5! 4) 100% x 20

7. 1If the angles of the triangle are in the ratio 1:1:2 then the

corresponding sides are in the ratio

1) \/E:\/E:Z 2)1:1:\/§
3) 3:6:4/7 4)1:2:3

J
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10.

11.

12.

13.

14.

15.

Zero in mathematics was an invention of
1) Indian 2) American
3) Australian 4) Russian
National mathematics day is celebrated on every
year.
1) 19th October 2) 22nd January
3) 22nd December 4) 14th March
The country in which international mathematical olympiad
was conducted in 2023 was
1) India 2) Romania
3) Australia 4) Japan
Golden ratio is nearly
1)1.414 2)1.618
3)2.7183 4)1.732
If Ya+ b2 =142 then a2 —2p? =
1)-1 2)-2
3) 242 4 2-2
x=—b oy L g 1 — then 80x — 72 =
1x2 2x3 3x4 79x80 —
1) 3 2)0 3) 30 4)7
If p>+g*=1 then p’ (3—4p2>2 +q? (4q2 —3)2 =
1)2 2)3 3) 1 40
25th term in the series 1, 3, 6, 10, 15, 21, ....... will be
5 x13  2)6° 3)7¢ 4) 850

J
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(CLASS - X |
1. 14th March is considered as 7z day in honour of .........

1) Archimedes 2) Rene Deschartes
3) Albert-Einstein 4) Eratosthenes

2. Out of 4 straight lines, maximum number of points of
intersection will be if no two are parallel and no

three are concurrent.

1) 16 2)6 3)0 4) 4
3. 3x%+4y? =3, 4x> +3y? =4 then 5x> +7y? +1 =
1)0 2)6 3)5 4)13

of2x*+1=__
1)9 2) 19 3)3 4)18
5. Number of integer pairs (x, y) satisfying x(x+4)+xy+4y=0
is
1)1 2)4 3)2 4) Infinite
6. The chance that a randomly selected leap year has exactly

53 sundays is

1) 2 2) El 3) 1 40
7 7
7. The median of first 49 odd natural numbers is
1)27 2) 49 3)50 4)31
8. Number of right angled triangles having sides in ratio 3:4:5
will be
11 2)3 3)2 4) Infinite

J
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10.

11.

12.

13.

14.

15.

Digital root of the famous “Ramnujan’s Number” is

1)19 2)2 3) 1 4)10
B and C are points of trisection of segment AD . Then
1 1
BC=—-AD BC=—-AD
1) 5 2) 1
3)3BC=AD 4) AD =BC
1
(P+22 43 +99° )2 =
1) 4950 2) 5050
3) 6250 4) 3850

In APQR, [RPQ=90°, PR =6cm. PQ=8cm . Then the

radius of circumcircle of APQR is

I)Scm 2)3 cm
3)4cm 4)4.5 cm
A triangle with base two angles both are 72°, is exactly called
__ triangle.
1) Isosceles 2) Equilateral
3) Golden 4) Right angled
Number of circles passing through all the three points
(2,3),(1,4)and (1,-6) willbe
1)1 2)3
3)0 4) infinite

In a parallelogram sides are 3, 4, 3, 4 In that order. Sum of
squares of its diagonals is

1)38 2)17

3) 50 4)48
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SOME X STANDARD PROBLEMS
ASKED IN JEE MAINS

-B. Ritwik, II'T Mumbai

It is interesting to observe that some of the Questions

asked in JEE Mains exams are of X standard only. I am
presenting some Questions along with solutions to motivate
school students.
1. IfSinx + Sin’x = 1. Find Cos’x + Cos’x.
Sol: Sinx =1 - Sin’x = Cos’x

.-Cos’x + Cos*x = Sin x + (Sin x)* = 1 again

~.|Ans :1
2. Find Sum of all roots of (x — 1)* = 5x = 1|+ 6 =0
Sol: Putlx—1|=t P =5t+6=0
L t=2.3
~x=1=2o0r3 =x—-1=+24%3
Ax=x2+1 x=1x3+1
=>x=13+1 x=4,-2

- Sumofroots=3-1+4-2=4
~.|Ans : 4

3. Sum of first 4 terms in an A.P is 6 and sum of first 6
term is 4. Find sum of first 12 terms.
Sol: S . 6 S 0 4

So[a+3d]=6 = O[2a+5d]=4

J
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Sol: —2=—=a,=+2a,

s Ans:|a; =2(\/§—1)

5. Simply Cosec10° - ﬁSeCIOO

1 10° - J3sin10°
Sol: R.E.=— _ \/g :COS‘O \/gsm 0
sin10°  cos10° sin10°cos10°

s d4a+o6d=06, 6a+15d=4
~2a+3d=3 =6a+53-2a)=4
~15—-4a=4
~a=+11/4,d=-5/6
- S12=-22
4 31,a22 %,Z—ﬁ ~~~~~~~~~~ a_9 are in G.P with common ratio
1

J
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2x2| Jeos10°=Fsin10°|

2sin10°cos10°
_ 4[cos60°cos10° —sin 60°sin10°]
sin 20°
_ 4cos (60°+10°) _4c0s70° _ 4. sin 20°
sin 20° sin 20° sin 20°

6. a, 8,8, 80 are in increasing G.P and a ta -+

a = 21, a .a .a= 64. Find atata.
Sol: a(1+r+rf)=21, a ()" =64

- a =1,r=2 by solution

~atata=1+2+4=7

(You can try some similar problems)

| Key to MSET - 2024 Questions |

Class Questions

1{2 1345|678 9|10/11|12|13|14|15
V (3|11 1|2 |1[2/2/2|4|3|/3[4|4]|2
VI (2(4(4 (2|1 |3]1{4/2|2{4|2|1|1|3
VII |42 |3 (4|1 |3[2/2/3|2{3|/3[4|3]|2
VIII (3(2 (3 (4 (4 |1|23/2|3|1|2]2]|3]|2
X (123 2|3 (21|13 (4(2|1(4|3]|1
X (3221|4124 3|3{1|1|3|1]3
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