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Q.1.
Route Map from Oakhaven to Silverfalls
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Q.2.

CLOCK HAND ALIGNMENT: Grade 10 Investlgatlon
(0:00:00 < t < 12:00:00)

THE CHALLENGE: Can all three hands overlap SNAP SHOT
perfectly between noon and midnight? EXAMPLE 1: MINUTE &
MINUTE & HOUR ~ HOUR OVERLAP

STEP 1: ALIGN HOUR & MINUTE HANDS: OVERLAP
They overlap exactly 10 times in 12 hours '
(excluding 12 o’clock). Red Rand Ig
We use fraction algebra: Zeggvr?ds

12 k Show a table for k=1 away with a

10 with rounded times. clear gap. _
(©g. k_1' IR e A Close, but Second Hand is off.
STEP 2: CHECK THE SECOND HAND:
For all three to overlap, the Second Hand EXAMPLE 2:
must also be at the exact same fraction. ALL THREE DISTINCT
We check if the Second Hand position at .
these times is an integer (exact mark).
59 x 12k 12k _ 708k has to be an integer
“11 (no remainder).

THE CONCLUSION
RESULT: NO
The fraction 2% pever gives a whole number for X —‘ﬁ)— X
k between 1 and 10. There are no triple-overlaps! Typical distinct positions.

HIGHNOON ~ OBSERVATION ~ MIDNIGHT'S
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Q.3.

Example: RANK — NXLJ Target: PACE — LXAD
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Q.4.
Initial Position | tum until the Rotated Position
front shows
az2
= Rotated State
Initial State (Horizontal turn)
Top=3, Front=1, Top=3, Front=2,
Right=5 Right=6
Front to
Back

Rahul

Analysis of Rotation | Opposite Face Pairs 3
. Analysis: Resulting
e S Rotated 90° Opposite Pairs: 1 5 2 6
@ about 162, 304, ————f—|
Top/Bottom axis. | 56 4 5056

Conclusion: The side opposite 5 is 6.



Q.5.

DETAILED SOLUTION: RUNNER X LAPPING RUNNER Y IN A 4 KM ENDURANCE RUN

@ RACE OVERVIEW & TRACK DATA @ DETAILED LAPPING ANALYSIS
RUNNER X START/FINISH LINE RUNNER Y
: , LAPPING CONDITION:
Swift, Steady): (12 olclock) Calm Rhythm):
ik::': 10 Full L);)ps >V 2(.4in:n =6 Fytull ms Dy - Dy = k x Track Length (k=1,2,3...)
___________________ @25Lapsof X @5.0Lapsof X @7.5Lapsof X @ 10.0 Laps of
100 m (Dx=1 km): (Dx=2 km); (D=3 km): X (Dx=4 km):

X laps Y 1¢ time X laps Y 2 time XlapsY39time  RACEFINISH

° - -o— .-
RUNNER Y (Calm Rhythm):
2.4km =6 Full Laps » v 28 5 7.5
__________ P Laps of X
P =af LAPPING AT THE FINISH IS EXCLUDED
I.O;ﬁhgég 5 ((%v;|ll'fr1tl¥l)|yt1'|lr(11n; =10 Full Laps) S)I(’ :EE(D=R5A ngo ;;_.?.' x The 4th time X is 1 full lap ahead of Y occurs
V4 - at the exact moment X crosses the final

= TR N finish line (10th lap). Per the question (be-
AT RACE FINISH Total Lappings: 3 before finish before crossing the finish line), this is not

(
(X at 10.0 Laps) = (4th lap at finish is excluded). _—_,?‘ Y counted. The previous lapping (3rd time)

Y Correct Answer: (b) 3 occurred before the final finish lap.

Shreya's Commute: Direction & Shortest Distance Calculation
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Q.7.

CIRCULAR SEATING ARRANGEMENT & MOVEMENT LOGIC

Initial State Turn 1: Ananya’'s Move Final State (After Turn 2)
Chair 1 A Chair 1

Ananya P A N\ Vacant o

( ya) : acan -
Chair 8 Chair 2 ~—p Chair 8 Chair 2
(Vacant% f N Vacan% {Ananya)

Ananya moves clockwise to the
first vacant chair (Chair 2)

=0 chair 3 ‘ Turn 1: Ananya (1) = (2) ’
D(Vacant) Updated Positions: A:2, D:4, B:5, C:7 ﬂ

4
5 Chair 4

(Diya)

Chair 7

(c) Diya and
Bhavya adjacent

Turn 2: Chetan's Move

(Vacant)

Chair 6 /Chair 4
(Chetan) (Diya)

(a) Bhavya and Chair 5 (c) Diya and
Chetan adjacent  (Bhavya) Bhavya adjacent

Chetan is on

Diya is adjacent to
Bhavya (Chair 5),
but not on Chair 6.

Chair 7 (adj. &
opposite vacant)

Two friends are sitting next to each other
(adjacent chairs).
Statements (a) and (c) are both correct.

Correct Option: (d) Both (a) and (c)

Chetan moves counterclockwise to
the first vacant chair (Chair 6).
Turn 2: Chetan (7) = (6).
Updated Positions: A:2, D:4, B:5, C:6

Q.8.

DETAILED MATHEMATICAL CALCULATION & STEP-BY-STEP PROGRESSION

1. LCM CALCULATION (Broadcast Alignment Cycle):
* Astra interval = 12 hours = 22 x 3!
« Beacon interval = 18 hours = 2! x 3?
+ Chronos interval = 30 hours = 2! x 3! x 51

* LCM(12, 18, 30) = 22 x 32 x 51 = 4 x 9 x 5 = 180 Hours

2. TIME CONVERSION & PROGRESSION:
+ Total Elapsed Time = 180 hours + 24 hours/day = 7 Days + 12 Hours

3. DIRECTIONAL TIME CALCULATION:
« Start Point : Tuesday at 6:00 AM
« Advance +7 Days : Next Tuesday at 6:00 AM (+168 Hours)
+ Advance +12 Hours: Next Tuesday at 6:00 PM (+12 Hours)

FINAL RESULT : NEXT TUESDAY AT 6:00 PM (Option b)

PROBE PULSE TIMELINE & DIRECTION DIAGRAM

INITIAL SYNC TRIPLE RE-SYNC
Tue 6:00 AM (0h) Next Tue 6:00 PM (180h)
Chronos (30h) 1 @ @ @ L L 4
Beacon (18h) JEOE S S NS NS S U S S S W S S—— 9
Astra (12h) 4 L J L J L { 4 @ @ @ @ L4 L @ @ @ @
Astra (12h)
© Beacon (i8h)
DIRECTION OF TIME FLOW (+180 Hours / +7.5 Days) ---> @ Chronos (30h)
¥
Oh 30h 60h 90h 120h 150h 180h






