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1. STYE I
22—z =1+2(1 1)

QAN AV AW =
Find solutions of the following equation that are real numbers,

22—z =1+2(1—-2)?

2. AB @35 3req 11 Jeiba vE =HF AD ¢ BC ¥ oIt ©iFl 21 @@ AC ¢ BD OTF WA 087 @7
«fb fqre % 1 M, AD = a, BC =b 932 a # b 2, SI26E I AB 5 203?
AB is the diameter of a circle. Tangents AD and BC' are drawn so that AC and BD intersect at a
point on the circle. Suppose AD =a and BC = b, and a # b. What is the diameter AB?

3. O oRMG g7 T /fair =@ FCFA TN T8 T @A T OF IF FARO ©IE IAEN @ TR FARCE

QR FRAPGTENR T 88 | (T WA IACEN (@, FLMGTEAR @oFe, S @¥ @6 A @, 14 < § < 181 Tff
FATeltd e, A eTw 388 T W, {14,15,16,17,18}) CBHre @ 3B ey wite T S ReA W |
{14,15,16,17,18} @& (A0 (18 TP FRLI?
Urmi rolls four fair six-sided dice. She doesn’t see the results. Her friend Ipshita tells her that the
product of the numbers is 144. Ipshita also says the sum of the dice, S satisfies 14 < S < 18. Urmi
tells Ipshita that S cannot be one of the numbers in the set {14, 15,16, 17,18} if the product is 144.
Which number in the range {14, 15,16, 17,18} is an impossible value for S?

4. AfRT ot @, @32 o, 5 2000 for [vre @7 3@ a3ew FKWE m AU @2 QP T 1 @F T F97
Sabbir is counting the minimum number of lines m, that can be drawn on the plane so that they
intersect in exactly 200 distinct points. What is m?

5. ABCD vge9ted ARefls I 4@ bR g8 9wl =@ 1 A [Kegorh 3 ufs ek A’ e cam 631 B /ot
Fe it @RE B fJqee @m @ O [geid 3¢ gt @k ¢ [Rqes @ w61 D egerdt e gt @k D f[qee
(=M @ Q@ @2, A', B/, C', D' vl fon &g A'B/'C'D’ eyt & ABCD bggeed e 2637 &Nl FCl |
Four circles are drawn with the sides of quadrilateral ABC'D as diameters. The two circles passing
through A meet again at A’. The two circles passing through B meet again at B’. The two circles
passing through C' meet again at C’. The two circles passing through D meet again at D’. Suppose,
A’ B',C’, D’ are all distinct. Is the quadrilateral A’B’C’D’ similar to ABCD? Show with proof.

6. A A T A (1, n) [ T @@=

3(m? +n?) —T(m+n) = —4

Find all pairs of integers (m,n) satisfying the equality
3(m? +n?) —7(m+n)=—4

7. facfa s

/”/2 cos* x + sin z cos® 2 + sin® x cos? z + sin® x cos z d
T
0

sin® x + costz + 2sin z cos? z + 2sin? z cos? x + 2sin® x cos z
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Evaluate

2 . . .
/”/ costx +sinx cos® x + sin? z cos? x + sin® x cos z d
x
0

sin® x + cost z + 2sin z cos® z + 2sin? z cos? x + 2sin® x cos z

8. GFfB n AT (AENACT FANCD &l 3 T (AT GTF oA ML FF (4T I ([ G2 (L (T G =
1 9B« e oA k- n-good I TR AWM OGN GFB n YT (KT FoACD ACF @A @@ K
TRYF (AEARTTH T G ARFEH (AERT AE @ @ kMRS (ARG ATOFA [o0FE &l =30

(i) @=d ¥4 k I n-good =W ©RRET n > 2K+ — 11

(ii) @%9 3341 n (@7 F9 @AV 2 G0 n-good TR 1
In a tournament of n players, every pair of players play exactly one match and there is no draw. A
positive integer k is called n-good if there exists a tournament of n players in which for any & number
of players, there is at least one player other than the k players who beats all of them.

(i) Prove that if k is n-good then n > 28+ — 1.

(ii) Find all n so that 2 is n-good
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1. STYE
22—z =1+2(1-2)

QN VI HY
Find solutions of the following equation that are real numbers,

2?2(2—2)? =1+2(1—-2)2

2. AB «f5 Jrex TP 1 3ot vE’ ™ AD 8 BC 999 Ot ©iF! 2@l @@ AC 8 BD TF So[E J0ed €%F
@5 Ts @7 F@ 1 IM, AD =a, BC =b @32 a # b 2, S I AB & =@@?
AB is the diameter of a circle. Tangents AD and BC are drawn so that AC and BD intersect at a
point on the circle. Suppose AD = a and BC = b, and a # b. What is the diameter AB?

3. ©ff brafs g N/ fair =& MO I T8 T (UG 1O IF FARTSl OIS I @ THIF TR S
QAIGTER STHE 388 | (T SR IoACA! (&, FMRAPGTAR @I, S a7 7 @, 14 < S < 181 T HfH0d I,
IM @7 388 B OGF, {14, 15,16, 17,18} cTBHre @i 6 el ©ite A S 76 w91 {14, 15,16, 17, 18}
(G (PG (TR ST Hel?
Urmi rolls four fair six-sided dice. She doesn’t see the results. Her friend Ipshita tells her that the
product of the numbers is 144. Ipshita also says the sum of the dice, S satisfies 14 < S < 18. Urmi
tells Ipshita that S cannot be one of the numbers in the set {14, 15,16,17, 18} if the product is 144.
Which number in the range {14, 15,16,17,18} is an impossible value for S7

4. AR @t @, @2 o, 5 20006 for [mre @ @ q7ew FEE m AU @ @B A | @F T FS?
Sabbir is counting the minimum number of lines m, that can be drawn on the plane so that they
intersect in exactly 200 distinct points. What is m?

5. ABCD vgeted AReflts I 4@ bR 38 9wl =@ 1 A [egonh I uft ek A’ fvqre cam 631 B /ot
Fe 9ft @wRE B e @m @ O [geidt 3e g6 @RkiE ¢ [Res @ w1 D egenst e gt @k D e
(=M @ AR @3, A/, B/, C’, D' v&l fon kg1 A'B/C' D’ vgwe’ & ABCD vggteR < 7&? e 1|
Four circles are drawn with the sides of quadrilateral ABC'D as diameters. The two circles passing
through A meet again at A’. The two circles passing through B meet again at B’. The two circles
passing through C' meet again at C’. The two circles passing through D meet again at D’. Suppose,
A’ B',C’, D’ are all distinct. Is the quadrilateral A’B’C’D’ similar to ABCD? Show with proof.

6. oIt YR e oA (m, n) [ F@ @@=
3(m? +n?) —7(m+n) = —4
Find all pairs of integers (m,n) satisfying the equality
3(m*+n?) —T7(m+n)=—4

7. G365 IRRME 7T Jegred 2fel AT TR 5 (AF 5 GF TGFE @A G0 HeoY GNTSIE IACA T @F S

@A 5 AT ARG e 0T AFAT 9T T T 72 AMNNH @I o 5 g e @ o 7 [erey
W G726 e wfey @ 7@ M @I HE wyEa g Nige woEfs Avedt [ KWt T30 wlen
eyt = eR?
The vertices of a regular nonagon (9-sided polygon) are labeled with the digits 1 through 9 in such a
way that the sum of the numbers on every three consecutive vertices is a multiple of 3. Two acceptable
arrangements are considered to be indistinguishable if one can be obtained from the other by rotating
the nonagon in the plane. Find the number of distinguishable acceptable arrangements.
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8. «Ff6 1 MAF (TG FACE 2 3 T (JTERITG GTF WA AN T G I (A0 G2 (KA (@1 G 2
1 936 A ARG k- n-good I R I OGN @I 1 AT (KERCTA FACTD ACE @ATT @@ k
LT (AT T AT ACTFG (ARG A @ & kAT (ARG ATOHa [90F3 ol = |
(i) &= 39 k I™ n-good T O n > 2k+1 — 1
(i) @9 AT 1 (@9 I @F 2 96 n-good F 1
In a tournament of n players, every pair of players play exactly one match and there is no draw. A
positive integer k is called n-good if there exists a tournament of n players in which for any & number
of players, there is at least one player other than the k players who beats all of them.
(i) Prove that if k is n-good then n > 2F+1 — 1.
(ii) Find all n so that 2 is n-good.
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