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Solutions
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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

~
\\ \
m|verfal




Q.3.

Example: RANK — NXLJ Target: PACE — LXAD

@ — ©

Ll ]

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



Q.9

SOLUTION DIAGRAM: IDENTIFYING THE FALLACY IN THE “2 = 3" PROOF

STEP-BY-STEP BREAKDOWN EXPLAINING THE MATHEMATICAL ERROR IN STEP 5
O -6=-6 (Stm‘i’%.'i'im.mﬁ ™ |  THE PROBLEM: GENERALRULE: A = | |
L 2 IGNORING ABSOLUTE Applying to Step 4:
O 4-10=9-15 VALID VALUES IN L5V _ [(p_ 5V
[ ¥ (Both sides equal -6) SQUARE ROOTS \/( |2_2)§| _|\£( g 2)
2 2 217172
(3] [4 -10+ -4§ =9-15+ -45 (Addedgﬁlt-oIEothsidtg - |-0.5| =0|o.£;| )
& =3 0.5 = 0.5 (True
ol (2 5\2 _ S 2 = \{'ALID e (z—g)z = (-0.57=0.25 (3— g)z = (0.5 =0.25
( > E) = ( & E) ( :ﬂds(lu-giza:eﬂ(.iﬁ-)) \ Symmetric points (-x and x)
¥ % o 0.25 e Ty o
6|2-3-3-5 WMD) S\ S A
2 2 ERROR LOCATED HERE! o) = % | Afalacy el
\ - d Iscardin e negative root.
o ( 2= 3 INVALID J \ The fallacy ils in _SlepSwhlerelhe slquar? rt_:fntswere ?implified
: CONCLUSION e sl g S B

Q.10.

STORAGE CONTAINER DESIGN

Height ¢

BOTTOM CORNER

DIAGONAL & AREA RELATIONS

A : B’
*lca

D=va?+b?+c? = D?*=a%+b%*+c*> > S=2(ab+bc+ca)
(Total Surface Area)

[T

d 2
floor..~
-

s

-
-’

7
’

Mr. Sharma

S OPPOSITE TOP CORNER

(Main Body Diagonal)

Metal Edging Strip

a length

METAL EDGING STRIP TOTAL LENGTH

L=4a+4b+4c=4(a+b+c)
(Total Edge Length)

c

> (@a+b+c)’ =a’+b*+c?+2(ab+bc +ca)
b
(@a+b+c)’=D*+S=>a+b+c=yD?+S =|L=4{D?+S

Total Edging Required




Q.11.

ADVENTURE PARK: CALCULATING JUNCTION DISTANCE e
Minimum wire length between track intersections. 8= (F'YY
o THE RED & BLUE LINES e FINDING INTERSECTION POINTS (JUNCTIONS)
Ay r
gy N ‘ SET EQUATIONS EQUAL: Junction A
/f/ Blue Line 2x>—4x+3=x2-3x+9 -
== [ SIMPLIFY & FACTOR: >
x2—x—6=0 Junction A Junction B
(-2,19) 3.9)
o _ Lt . (x=3)x+2)=0
e CALCULATING THE DIRECT DISTANCE € -===============- Q FINAL SOLUTION

" MINIMUM WIRE LENGTH: |

=G5+ 0a= | d= T IO ]—» 5+/5 UNITS

d =+/(3 = (=2))% + (9 — 19)2 V25 +100 ~ 11.18 UNITS

L THIS IS OPTION (a)
Park Map Legend. M/Q\A\

Q.12.

DISTANCE FORMULA:

UNCOVERING THE ALCHEMIST’S SPELL:
(P+R) = Q SOLUTION
1. UNDERSTAND 2. FORMULATE 3. DEDUCE
THE PROBLEM THE EQUATION THE VALUES

IFQ=0: —
15P = 50R ' © VALUESFOUND:
P=8,Q=5R=2

4. FINAL CALCULATION
& VERIFICATION

Impossible for

Transformed ’ \ . =
3P =10R - unique digits Verification:

\!\ & - ~= i - v 3*(85) =255

72 S ST (ComectRQQ)
(G & 15P - 20 = 50R
sSSS <~ SOLVE THE SPELL
3P-4=10R (P+R) Q
ﬂ) A 4
i ! 3P=10R +4
o 3+(P R C z
i (PQ) | RQQ
calcutate SRR RTINS
) A eod
‘\_\ U
Original "_h -

The simplified equation:

Each letter is a UNIQUE digit 30P - 8Q = 100R,
(0-9). R cannot be 0. leading to 15P - 4Q = 50R

(8+2)+5=10+5=2




Q.13.

! GUIDE TO THE ANCIENT LAKE'S ROPES: FINDING THE UNIQUE RIGHT-ANGLED TRIANGLES |

STEP 1: COUNT \ STEP 2 FIND \ STEP3: SELECT ~ ® STEP 4: CALCULATE N

WATCHTOWERS DIAMETER LINES THIRD TOWER
Tt oo
4 x 6

| DIAMETERS  REMAINING
\ TOWERS
= 2 4 UNIQUE
- TRIANGLES

R
)

8 MAJESTIC FORMING DIAMETERS APPLY THALES'S
WATCHTOWERS THEOREM
m PICK ANY 1 OF 6 REMAINING TOWERS.
‘ — EVERY INSCRIBED TRIANGLE ON A
8 = 4 DIAMETER IS A RIGHT-ANGLED TRIANGLE!

l Total number of w OPTIONS

lowers ontis 8 TOWERS / 2 = 4 DIAMETERS & 6 per diameter

ADVENTURER FRIENDS' COIN SHARING SOLUTION:
UNRAVELING THE INITIAL STASHES

calm, strategic pose PR\

SECOND SHARING ' FINAL COMPARISON

PRANAV SHAKESHANDS PRANAV BOOSTS QAMAR

oll) WITH QAMAR RAKUL © ‘
PRANAV o o2 o (P)
Pranag ®  =15p RAKUL

Rakul (r)
(0.6p) Qamar’s stash =0.375p
140% of original

(1.4q)

Pranav gives Pranav gives
60% of his coins 30% of his original
coins (0.3p) Rakul s stash
180% of orlglnal

0.3p=1.8r-r=0.8r

0.6p=1.4q-q=0.4q

q>p>r
Wy T e

The relationship is established, and the solution found.
Pranav is the generous middle man!

RESULT:
q=(0.6/0.4)*p=15p

RESULT:
r=(0.3/0.8) * p=0.375p




X(3) = (x-1) +x)

. ARITHMOS MYSTERY: THE RIDDLE OF THE SPHINX
V FIND EVERY GROUP OF THREE CONSECUTIVE INTEGERS WHERE THE SUM EQUALS THE PRODUCT (
ey +4 4 ’ : . 5 + (] . 0 "
i SRR TR YO

The Sibling Integers
(e.g., n-1, n, n+1)

The Sphinx’s

Challenge PRODUCT

x
% x¥xX

STEP 1: DEFINE THE TRIO

®-00

Let the middle integer be x.

& SET SUM EQUAL TO PRODUCT &

Total Sum = 3x
[ ]
- 2

STEP 3: SOLVE THE EQUATION
X3-4x=0 =) x(x?-4)=0 =)
X(x-2)(x+2)=0 &V
| TOTAL SOLUTIONS FOUND: 3
YOU FIND 3 MAGIC TRIOS AND ENTER

THE CITY GATE OF ARITHMOS.

THREE

SOLUTIONS FOR x

Q.16.

Product = (x-1) - x - (x+1) |

+

3 -
- = Total Product =
X’ -x=3x oax;gxuc |

Totan=-3 &

4

TRIO 1: (-1,0, 1)
Sum: -1+0+1=0 oA
Product: (-1:01=0 | g _ o

TRIO 2: (1,2, 3)
Sum: 1#2+3 =6
Product: 1-2-3=6

6=6

B0

TRIO 3: (-3, .:2;-1)
Sum: (-3)+(-2)+(-1) = -6
Product: (-3)-(-2)-(-1) = -6

UNLOCKING THE GATE OF UNITY:
SOLVING THE OMEGA RIDDLE

W KINGDOM OF UNITY

Introducing the sacred law, solution and wovaton defnes the
ensames that are enevenniants.and modale solutions. solving the
omega riddle in the Kingdom of Unity.

THE RIDDLE OF
THE ANCIENT STONE

STEP 1: SIMPLIFY I
THE RECIPROCAL

Using Law of Trine.

TWO SACRED LAWS
1) THE LAW OF TRINE: @3 =1 2) THE LAW OF BALANCE: 1+ @ + w?>= 0
Q p)
as. L o ®

STEP 4: CALCULATE ‘
THE FINAL SQUARE |

STEP 2: RE-WRITE
THE EXPRESSION

STEP 3: APPLY THE
LAW OF BALANCE

(w* + w)

(w* + w)°

THE SOLUTION
] 2 UNLOCKED
+w+w = » .



Q.17.

SOLUTION: THE WIZARD’S GLOWING CRYSTAL POWER LEVEL

STEP 1: THE INITIAL CONDITION STEP 2: DIRECT VALUE SUBSTITUTION STEP 3: COMPARE & FIND THE PATTERN
FOLLOW THE RECURRENCE RULE STEP (1) | FORMULA (Xn)ﬁ“ RESULT

(START)> x; =2 e X1
{ X2

Y6 = ] =L= X3
* 1+x1‘1+2 Xa

oo e sTEM GENERAL , __ CONSTANTZ _
%= Texg 1423 53 PATTERN: "~ ODD NUMBERS (2n-1)

N g wid N

oty ’ STEP 4: CALCULATE THE 100™ STEP

X :2 :2 = —
100 = 5(100) =143 200= 1

= FINAL POWER LEVEL
, ATn=1001S

C - »

INFOGRAPHIC: Dudeney'’s Spider and Fly Problem (Various 2D Unfolding Cases)
\ 30" (L) x 12" (W) x 12' (H) - A: Back Wall, Middle, 1 ft from ceiling B: Opposite Wall, Middle, 1 ft from floor
INTUITIVE 2D UNFOLDING CASES (PATH DISTANCE > 40 FT)
l _ Case 1: Across Ceiling (B! (BW -> Ceiling -> FW) ;icase 2: Across Floor (BW -> Floor -> FW) J | Case 3: Across Side Wall (BW;:%WLH»FL)}

Splder 30ft Front ‘
H Wall

Ceiling
1ft

Left Wall

s i y=0 Side Wall s
5 o B A 2=0 Floor by -
Total dX = 11+=30+11—52 Front Wall ry \ Total dX = 1+30+11=42 Total dX = 6+30+6=42
dy=0 dy=0 dy=0

Path =522 + 02 = 5200ft Path =422 + 02 = 4200ft Path- 22402 = 4200ft

THE OPTIMAL SOLUTION: THE 5-FACE CROSSING (DUDENEY’S TRICK) @#—\

Step 1: Unrolling Path Step 2: Dudeney’s Net Unfolding  Step 3: Finding the Right Triangle Calculation: = ‘Acro”sz c%u}.]ng h)‘,
5 Si s Ceiling - Si ed width pat
l?W SideWall1 -> Ceiling -> SideWall2 y=12\ Shortest Path = /322 + 242 / 52 ft

A 2=12 ceiling e = = /
- galzcsiing (ﬂi'vge'r's‘e; u gf;" Path = /1024 +576 =+1600 -
unrolled line - of SideWall2 sequence Path = 40.00 ft

z_unrolled across
faces sequence) 4

4 THE CORRECT |
“Base=32ft SHORTEST PATH ‘Across 5 Faces’ 40}'
down height (fggg:rss:ljdgrn‘gg ACROSS THE REAL ‘Across Floor/Ceiling
unrolled care%ully... B : REAL 3D SURFACE 421t
; IS 40 FEET. ‘* “Across Ceiling

(unrolled width path)

10



Q.19.

QUEUE SOLUTION: STEP-BY-STEP CALCULATION

Find Ashish’s (A) Position.

ASHISH

Find Yuvraj's (Y) Position.

YUVRAJ ASHISH
- Given: 3 people between Y & A.
- Calculation: Y is 4 spots ahead of A. 10 -4 = 6.

- Yuvraj (Y) is at position 6.

- Given: 3 people between Yuvraj (Y) & Ashish (A).
- Given: Ahead of A = 3 x (People between Y & A).
- Calculation: 3 x 3 = 9 people ahead of Ashish.

- Ashish (A) is at position 10.

N a Calculate Final Queue Size.

4: 82 &< h oo RRARRRARRRE.

PEOPLE BETWEEN Z & Y = PEOPLE BEHIND A | AHEAD OF Z = 1/3 (BEHIND Y) - ADD
Formula: Y-Z-1=N-10 (6-Z-1=N-10) | 7 = N6, LATECOMERS: € People between Z (pos 3) & A (pos 10)
] 3 10 - 3 -1 = 6 new people join.
Result: N=15-Z N=3Z+3

: - SUBTRACT: @ 2 people leave from the back
- Comparion Y is 4 spots ahead of A=4=6 | Solving: 3Z+3=15-Z—42=12—>2Z=3 in frustration.
& Yuvraj (Y) is at position 6. © Zaheer (2) is at position 3. Initial total (N) = 12 ) FINALCOUNT: 12+6-2=16

)

CFiaL QUi sz 6 ) )2 —

Q.20.

SOLVING THE NINE-COIN COUNTERFEIT MYSTERY:
THE 3-WEIGHING SOLUTION

NINE IDENTICAL COINS:
ONE IS FAKE (HEAVIER OR LIGHTER)

\@Q@@f@@@@,@u

WEIGHING 1: PARTITION & WEIGH
—O—~ _/

Group A /\ /\ Group B

123 0O OO (456) m

- .. .-—
Weigh 3 vs 3. Keep 7,8,9 separate.
OUTCOME 1: PANS BALANCE ¢ J l I OUTCOME 2: PANS ARE UNBALANCED
(7,8,9 contain fake) (1,2,3 or 4,5,6 contain fake)

(example: LEFT > RIGHT, meaning fake is 1,2,3 Heavy OR 4,5,6 nght)

= WEIGHING 2: ¢ ] l 5 WEIGHING 2: New Combination: |azey
@_/ B (7,8) vs (1,2 - Genuine) @ @ @ | (1.2,4) vs (3,5,7 - 7 is Genuine) To’
@ é = < & 4

Fake is (6), it Fakeisin (1,2,5).

If balanced Fake is in (7,8) and its : Fake is in (3,4).
l Type (H/L) i |s determined. | must be LIGHT. (TH, 2H, or 5L). @ (3H or 4L).
H L2 W ; N2
WEIGHING 33 WEIGHING 35 , WEIGHING 3: WEIGHING 3: 7= WEIGHING 3:
(9) vs (1) ‘ (7) vs (8) @ 1 @ (6) vs (7) > (M) vs(2) @ (3) vs (7)
ﬁ : 4 4 4
RESULT RESULT: \ RESULT: RESULT: RESULT:
Coin9is Coin 7 or 8 is i Coin 6 is LIGHT. Coin1,2,0r5is Coin3or 4is
(show Heavy or Light) (HorL) | (HorL) ; (HorL)

MINIMUM WEIGHINGS: 3
Guaranteed Detection and Identification of Type

11



