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. T:R—> R 3w @@ sea qeg A x e e f(X)=—f(—x) = f(x+1) =z f(2013) @7 37 v9?

If f:R— R isa function such that f(x)=—"f(—x)= f(x+1)for all real x, then what is the value of
f(2013)?

3. O IRGEE TeFe T2GH I¢1 A AW G @ QF6 AL QF SR QIR AR ALQ0F IREAGF @R A TG FCH |
ABCDE ~i=sgtet AB = AE, BC = DEI P u3: Q 3@ty AE @3k AB @7 w5591 PQ||CD, BD it AB 93k DE
TOI TR 7¥ | W 9 (7 ABCDE @sfs woge “eegen

A polygon is called degenerate if one of its vertices falls on a line that joins its neighboring two vertices. In a
pentagon ABCDE, AB = AE, BC = DE. P and Q are midpoints of AE and AB. PQ||CD, BD is perpendicular
on both AB and DE. Prove that ABCDE is a degenerate pentagon.

. ABCDEF be a regular hexagon with AB = 7. M is the midpoint of DE. AC and BF intersect at P, AC and

BM intersect at Q, AM and BF intersect at R. Find the value of [APB] + [BQC] + [ARF] — [PQMR]. Here [X]
denotes the area of polygon X.

ABCDE @35 58 swge, AB = 71 M, DE @3 w1 AC ¢ BF #=~R=s P favqes, AC ¢ BM #=iwes Q Rqre «ak
AM s BF »m~f& R Rre & 331 [APB] + [BQC] + [ARF] — [PQMR] @7 i« e &0, @i [X] &7 X cwafoa
CFaE W F91 |

8. ABCD is a quadrilateral where ZB = #D = 90°. E and F are two points on BD such that AE is perpendicular
to BD and CFIAE. Prove that, DE = BF.

ABCD vg%ts ZB = £D = 90°| BD 99 %« E @<z F @5 f6 & @ AELBD @< CF||AE =71 &% %< @@, DE =
BF.

¢. ABCD Giffeis sigfon @afs 41 ¢Fo, I 37 SRR JaTSC 41 TRl I8! 41 (06 ¢Feeq 41t (AB, BC, CD,
DA) fAta qite, ©t3 CIUstd 93 45 CFTed 419 FBE B 20 AT Foae!| 93 *18 SRt CD «itd 774 (itad ¥ St &l
A? @4 Z/DAB = ZABC = 120°, Z/BCD = ZCDA = 60°, AB = BC = 50 @<

ABCD is a paddy field of trapezoidal shape. Growth of paddy has been uniform everywhere in the field.
Farmers are cutting the paddy and piling it in the nearest edge (AB, BC, CD or DA). What is the portion of the
total paddy that is piled up in the side CD? It is given that, ZDAB = ZABC = 120°, Z/BCD = ZCDA = 60°,
AB = BC = 50 units.
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b. There are some boys and girls in a class. Every boy knows exactly r girls, and every girl knows exactly r
boys. Show that there are an equal number of boys and girls in the class. (Assume that knowing is mutual, i.e. if
A knows B then B knows A.)

a8 FIT @1 g (e Az A (=re B r WUF @S o, WA Afe @ 5 r MAE (=T G| 40 e, @3
BT ARG ofifass, wdie AW B & 60 Oz B ¢ A & B (e (@, @ FIOT (=0T '8 (AT AN T |

a. ABCD is a quadrilateral. AB||CD. P is a point on AB and Q is a point on CD. A line parallel to AB intersects
AD, BC, CP, AQ, BQ at points M, N, X, Y, R, S respectively. Prove that MX+NY=RS.

ABCD vege AB||CDI AB @3 T2 P 43k CD @3 2 Q «f5 i AB @3 siiresst usfs i AD, BC, CP, AQ,
BQ &zt M, N, X, Y, R, S fRmaterts an a1 (rkie @ MX + NY = RS

v. There are n cities in a country. Between any two cities there is at most one road. Suppose that the total
number of roads is n. Prove that there is a city such that starting from there it is possible to come back to it
without ever travelling the same road twice

QB 22T N AT *IZF TR @F g5 *1ZF ML A6 A8 0 Fege | =10 (06 AV A N AT I (T @ = QT
BT GG *2F TR @A QATF HCS BF I AF2 AW T AT T T @ =0 50 St A=)

. If there exists a prime number p such that p + 2q is prime for all positive integer q smaller than p, then p is
called an "awesome prime". Find the largest "awesome prime™ and prove that it is indeed the largest such prime?

I @I @ Elifers WA P AT T BT (=B AT GG = AN @7 & P + 2 TRAbe @fers & wea p Wit
“BUASHI GIfeTas AN FeT = | A I bNH (iferss AT el v @3z e 79 (@ @fbR 51892 b Gliferss a1yl

vo. @3 J0eT ¢~7 wfla For [dre s wow =2l g 3@y A, B, C, D, E ¢ F @eai =11 AB, CD, EF $% Jts7
feafs a7 fo w11 AB 8 DC & 3ffe st Z qrs, CD @ FE & 3ffe sate X f[qre @3 EF ¢ BA & 3ffe Fata Y
fqee v 31 AC 8 BF g3 v 79 P, CE ¢ BD @3 v 7 Q @3 AE ¢ DF @ an R R1 YQ ¢ ZR @51 zn g O
e XOP @ te® w7 ey &1

Six points A, B, C, D, E, F are chosen on a circle anticlockwise. None of AB, CD, EF is a diameter. Extended

AB and DC meet at Z, CD and FE at X, EF and BA at Y. AC and BF meets at P, CE and BD at Q and AE and
DF at R. If O is the point of intersection of YQ and ZR, find the angle XOP.
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