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Mathematics Talent Reward Programme (MTRP), 2026

Disclaimer: MTRP is an initiative of the students of Indian Statistical Institute, Kolkata, as a part of their annual
techno-cultural-sports fest, Integration, to bolster the love for mathematics among all. This is to clarify that
Indian Statistical Institute itself does NOT conduct this event.

Full Marks: 100 Category: Senior Time: 3 hours
Part A: 93 f9dio_l &% (MCQ) (8 x 3=24)
1. oA @x2H(unordered) @ (a, b, ¢) AR @A a,b, ¢ € NU {0} @R 2% + 2" 4+ 2¢ @5

ofefa=(perfect cube) 72231?
(A)12 (B)6  (O)9 (D)3

. &R TF Q () QFT6 IWI WRARME J2910] TR T @ 99 | @2 &ifefs = € R @3 &y

Q1 +¢e%) + Q(1 — e%) = Q(2) =186 I = | Q' (2) 97 Trereferq (iorwet [Heofyr 57 |
(A)78  (B)98  (C)104 (D) 63

. HRITIF 0y, 05, . . ., Oano6 IBI T (TACTG; > 0 Vi € {1,2,---2026} @3

91 + 92 + -+ 62026 = 2. Z1 = COS 91 + isin@l USES Zk+1 — (COS 9k+1 + iSin9k+1)2k. ﬁ'CW
TS/ Il To5?

(A) |22 — 22| + |23 — 23|+ - + | 22096 — 22095| < 41 @3 TTI(equality) T5CS AT

(B) |Z§ - Z%| + |Z§ - 2’22| +oot |Z§026 - 23025| <Am

(C) |22 — Zl| + |Z3 — 22’ —+ -4 ’22026 — Z2025| < 27

(D) B &3¢ C o3 3oy

. &4 B ABCD af6 JNERE | F @32 F NG AB € AD 127 $9F a5+ 70 ™9 @2ies

BE:EA=1:2 &% AF:FD=2:1.3W BF @& DFE @41< 46 K R (2 0 9%
AC =10¥, 9@ CK Fefa a1 |

A6 ®»8 ©F OF

. Al 3 @ el n 3‘#&@ (square-free), T efefs N 247 p @F &5 0, p? @R

AROIST 27 | &K1 TF f(n) T n-GF NG LINF SLAMCIE AR (TIoiwet (T, f(4) =
Lt g+ = 7)1 ol et o afb Srge wedsl, i f(n) = 2 W1 @2 Foel e age
FJef1245] |R?

(A)1 (B) 2 (C) 97 A fFg AT AF (D) TARAF

. &R TS 2026 WCHT, 9 714 Kooy @l 4gE 9o swmesfera w7l 26 ¢ | @4 r-97 smefem

INfZ y @R y-9F ARG TN 2 A 2-97 FRIEF TSI T F© ?
(A)9  (B)18  (C)27  (D)36

LE TS £ R — R &0 @eows @A [ f(z)de = 0 @fb 6 > 0 93 o) g T

6
g : la,b] » R OB IWE TGLFATIN WCHFF @R [ g(x) de = [V g (x) dw = 0. F6
1L oy 7?

(A) IM g(2)-9F (a, b)-9F T GF A ATH, O (a, b)-4F N AWS v Ay AFCS (A



(B) ™ ¢(x)-9F [a, b]-9F TS G0 et A, O [a, b]-9F T TS J(6 &1 AFCS 2(J
() f(z) = 0 OFIG TF© FTHH T
(D) IM f(2) TF© =, O f(z) TWI*I52 G0 7(FS(periodic) SCoHFT |

8. &I TF p, ¢, r [ GferE 72, TS p2 + 2 + 12 = p3 | p, ¢, r-&F ] AVIKF NI G5 pgr-9F
T W ol 1 |

(A) 3 (B) 27 (C) 150 (D) B (FICIHR 77

Part B: SjefsiesiaSt o (4 x 4=16)

1. 936 &-WfGF Fee (2-dimensional plane) o Tl | @ Hors (0,0) Elﬁcw nisr @i
G BYIG I 95 ST (upwards ) ST TICH (rightwards ) G ¢ (20, 20) RYe (MRITe 51 |
foforciiba Tfo@m® o1, 2-30F 32 2 = 20 @Y THI ANRE CHlad CRaTd o1 W el Sl |

2. A TF f: N = R a0 Ao, 1 &fSB n > 1 93 o
fO)+ f2)+ -+ f(n) =n’f(n)

=$fb o7 I 1 TW f(1) = 2027 =W, O 97 = el 54 |

1
#(2026)

3. (BTN (RICBTeTS R OgRERIS 151 (137 I SIg® Wele TF (blending machine) CofY -

(R | T4 o @R y TVCed(strength) Tega1 o719/l b (Aroa @2 I0F A =, ©4F @b f(z, y)
AR G0 T ([ COfF BCH | HFI61 (@ THL FreII I H(A © EFH FACI 1, O Fofw
O3B s e FEre: W gl @ed G 27 W3R SPF el TFARFATLIE 2 T0gd Do
G [RISTER A (] T, OF FOIS qg 7 51 *1$% 957t Fa:

Yt Yzt zw

f(f(z,y),2) = F—"—"2 SRy, 2> 093G |
TYZ

o @b 21T ©F TEw, T SN @D g a = 1 | Afew o a8 smfe s
FE: ST O ([ASADCE AF 0 AFS g0ed (strength 1) @ead A fifde Fw, oo
ol FEAADIF 2 HFPO QPP T0gd (@oCerd M ffare S | I n-ow i oieg Tog
an X3, Oq:

An+1 :f(f(am1>71)7 n=0
|10,y 00 @y | O S F0T BCR 1 QAT | 22| 20 ITSH 91251 T 2-9F ST | (B |

4. I 0-C9, @ ol (1,0) Mre @3z @f6 TFeH| (—1, 0) e S8 Fa0z | (orells o
JC&T (unit circle) BT it wfSa F6" R9Fe WS (counterclockwise) RBTS WFE F(F @R
NFSAID -0 Ik THME NS e wE T | @b o 79 @, Foreba e sfews
(horizontal speed) Ml NFGHR NSTICF ACHS | o1G1 @32 NFGHAR W& FT 199 F© 2(I?
M T@d /m /4 2, @A m GF FOIRE TR, O m 97 W= ol S |

Part C: IfIAF o (5 x 12 =60)

1. &7 @32 Afefeie aF e (AT T O FIR 23 + aa? + br + ¢ = 0 FNFAB AT |
oI (L ©F (I O3RN TS AF AT a, b, ¢ OF WK GF 0 FF 729, (TD OIF |Iesy
G IRT® W, 1o T | Tagadel i TR 3 G ST I8 Fen AFCe &9 oo
Q3R T Afefere fererd | Serd Weey T8 IM S (@ *Ie(winning strategy) UCF © Cer
@R 34 | IM (S TR @ F AF, O O] &N F9 |




b
&R 2 [a,b] — (0,00) @R g : [a,b] — R 30 TS© ACHAFF | g(a) = 0&33/ g(x)dz =0 |
NN S (&, 909 G0 ¢ € (a, b) ICACR IS

oto) [ #wyie=1(0) [ gtayin
|

. > 5@ (TG e @it il efstafre] sifoe 26 | @fefl At eIy 77 C4tEnees
A G0 FCH C4FT] CATECR | GF(5 CLEAR FETS et 1 2CTB, § RO L oATTB @3 IR0 () AT A1

T | STl (ITT (74l (5 &TSIF CATETRITGS TS o |l 34 (T fadr @ o gifasia)
CATETIRIISTRR (G #ICeTs efstaifore Rerdia #iteta (orw &+ |

. O o] (O, @i aiesd, 3R AT ©3R (ide ogieeEd [AfNe sefbawfe @ STtess
a,b,c,d @52 Mt | ArsomEed, avw A (N F24 p ACACR TS a + P = ¢ + dP |
@8, M AR R @16R 97 §etal I, O=CA |a — ¢| + |b — d| > p. 2|

[3@: @#fefl (5 number theory, €<% &R & calculus 21=% T 1]

. AABC &3 fage % fkt@® 0. P, AB 3 @9 S[ige @b {9 Tt /BOP = /ABC
G Q, AC 7 897 TRfFe G 79 e L/COQ = LACB | PQ (A& O 3 897 &¥ q&
341 241, I AAPQ @3 7fligee E ke (v 31 | e 36, JAEC B @36 Gieeffeis | OF &
GO IS T4 26T AC® BO' (& F /s n I3 | &9 61, AFPQ &7 &=/ O.




