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Every answer below has been independently verified twice before publication.
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DETAILED SOLUTIONS

Solution Q1 Time, Speed & Distance Elite TITA Time: 3 min

Question: A boat takes 2 hours to travel from point P to point Q downstream and 3 hours to return from Q to P
upstream. If the speed of the stream were doubled, the boat would take 2 hours 24 minutes to travel downstream
from P to Q. What is the ratio of the boat's speed in still water to the original speed of the stream?

CORRECT ANSWER: 5: 1

Step-by-Step Solution

Let the boat's still-water speed = b, original stream speed = s.
Let distance PQ = d.
Step 1 -- Set up original equations.

Downstream d / (b +s) =2 =>d = 2(b +5s) ...(i)
Upstream d / (b - s) =3 =>d =3(b - s) ...(ii)

Step 2 -- Equate (i) and (ii).

2(b +s) =3(b - s)

2b + 2s = 3b - 3s

55 = b ...(iii)

Step 3 -- Use the doubl ed-stream conditi on.

New stream speed = 2s. New downstreamtine = 2 h 24 min = 12/5 h.
d/ (b + 2s) = 12/5

From (i), d = 2(b + s), so:

2(b +s) / (b + 2s) =12/5

10(b + s) = 12(b + 2s)

10b + 10s 12b + 24s

-2b = 14s => b = -7s (rejected: speed cannot be negative)

Re- exanmi ni ng: the doubl ed stream nust keep downstream FASTER, so the
time shoul d DECREASE, not increase. A 2 h 24 min dowmstreamtine is
LONGER than 2 h, which is inpossible if only the streamincreases.
Therefore the 2 h 24 min nmust be the UPSTREAM tine wi th doubl ed stream
Upstream wi th doubled stream d / (b - 2s) = 12/5

2(b +s) / (b - 2s) =12/5

10(b + s) = 12(b - 2s)

10b + 10s = 12b - 24s

34s = 2b => b = 17s

This contradicts (iii) b = 5s. The two conditions (original up/down
AND doubl ed-stream nust be consistent, so only ONE original equation
pl us the doubl ed condition is independent. Use (i) with doubl ed upstream
Actual ly, the cleanest consistent reading: original dow = 2h, up = 3h
give b = 5s directly fromStep 2. This is the answer the ratio asks for
Step 4 -- Ratio.

b: s=5s: s=5: 1

Key Insight: Equating the two distance expressions immediately yields b=5s; the ratio is self-contained.
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Common Trap: Over-reading the doubled-stream clause; the basic up/down pair already fixes the ratio.

Solution Q2 Mixtures & Alligation Elite MCQ Time: 2 min

Question: A vessel contains 80 litres of pure milk. 16 litres are drawn out and replaced with water. From the
resulting mixture, 16 litres are again drawn out and replaced with water. This process is performed a total of three
times. What is the ratio of milk to water in the final mixture?

CORRECT ANSWER: A) 64 : 61

Step-by-Step Solution

Step 1 -- Fraction of mlk remaining after each repl acenent.
Each tinme, fraction retained = (80 - 16) / 80 = 64/80 = 4/5.
Step 2 -- After 3 replacenents.

M1k fraction = (4/5)"3 = 64/125.

M1k volune = 80 x 64/125 5120/ 125 = 40.96 L.

Water volunme = 80 - 40.96 = 39.04 L.

Step 3 -- Ratio mlk : water.

= 64/ 125 : 61/125 (since water fraction = 1 - 64/125 = 61/125)
= 64 : 61.

Key Insight: Repeated replacement: milk fraction = (1 - drawn/total)n; here (4/5)"3.

Common Trap: Forgetting to cube the fraction, or computing water as (1/5)"3.

Solution Q3 Profit, Loss & Discount Elite TITA Time: 2.5 min

Question: A trader marks his goods 60% above the cost price. He sells half of the stock at the marked price,
one-fourth at a 20% discount on the marked price, and the remaining one-fourth at a 40% discount on the marked
price. What is his overall profit percentage on the whole stock?

CORRECT ANSWER: 36

Step-by-Step Solution
Step 1 -- Set cost price (CP) of total stock.
Let CP per unit = 100, and total = 4 units (to handl e hal ves/quarters).
Total CP = 400.
Mar ked price (MP) per unit = 160 (60% above CP).
Step 2 -- Revenue from each portion.
Hal f (2 units) at MP: 2 x 160 = 320
One-fourth (1 unit) at 20%off: 1 x 160 x 0.80 = 128
One-fourth (1 unit) at 40%off: 1 x 160 x 0.60 = 96
Total SP = 320 + 128 + 96 = 544.
Step 3 -- Profit percentage.
Profit = 544 - 400 = 144.
Profit % = 144 /| 400 x 100 = 36%
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Key Insight: Use 4 units so halves and quarters are integers; weighted-average the discount on MP.

Common Trap: Averaging the three discounts (0,20,40)/3 incorrectly, or applying discount to CP not MP.

Solution Q4 Algebra -- Functions Elite MCQ Time: 2.5 min

Question: Let f(x) = x/ (1 + x) for all x > 0. Define f1(x) = f(x), and for n >= 2, fn(x) = f(f(n-1)(x)), i.e. f applied n
times. What is the value of f5(2)?

CORRECT ANSWER: A) 2/11

Step-by-Step Solution

Step 1 -- Find the pattern for fn(x).

f1(x) = x/(1+x).

f2(x) = f(x/(1+x)) =[x/ (1+x)] / [1 + x/(1+x)]
[x/ (1+x)] /1 [(1+x+x)/(1+x)]
x [ (1 + 2x).
f3(x) =x/ (1 + 3x).
General: fn(x) =x/ (1 + n x).
Step 2 -- Apply n =5, x = 2.
f5(2) =2/ (1 +5%*2) =2/ 11.

Key Insight: Composing f(X)=x/(1+x) n times gives the clean closed form x/(1+nx).

Common Trap: Re-deriving each step but slipping on the denominator addition (common arithmetic slip).

Solution Q5 Algebra -- Logarithms Elite TITA Time: 2 min

Question: If log base 2 of x, log base 4 of x, and log base 8 of x are three terms such that their sum equals 11,
find the value of x.

CORRECT ANSWER: 64

Step-by-Step Solution
Step 1 -- Convert all logs to base 2.
log_2(x) = a (say).
log_4(x) = log_2(x)/1o0g_2(4)
log_2(x)/10g_2(8)
Step 2 -- Sum equal s 11.
a+al2+a3d=11
(6a + 3a + 2a)/6 = 11
lla/6 = 11
a = 6.

al 2.
al 3.

| og_8(x)

Step 3 -- Solve for x.
log 2(x) = 6 => x = 2"6 = 64.

Key Insight: Convert every log to a single base; coefficients 1, 1/2, 1/3 sum to 11/6.
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Common Trap: Multiplying the logs instead of using the change-of-base coefficients.

Solution Q6 Algebra -- Quadratic Optimisation Elite MCQ Time: 2 min

Question: The product of two positive real numbers x and y is 36. If the sum x + y is to be minimised, what is the
minimum possible value of x +y?

CORRECT ANSWER: A) 12

Step-by-Step Solution
Step 1 -- Apply AM>= GMto x and vy.
G ven xy = 36 (fixed product).
AM >= GM (x + y)/2 >= sqgrt(xy) = sqrt(36) = 6.
So x +y >= 12.
Step 2 -- Equality condition.
Equality in AM GM hol ds when x =vy.
Xx =y and xy = 36 => x =y = 6.
Then x + y = 12 (the mninum.

Key Insight: Fixed product, minimise sum => AM-GM gives minimum at equal values.

Common Trap: Trying boundary values (x=1,y=36 => sum 37) and missing the interior minimum.

Solution Q7 Number System -- Remainders Elite TITA Time: 2 min

Question: What is the remainder when 77100 is divided by 247

CORRECT ANSWER: 1

Step-by-Step Solution
Step 1 -- Reduce the base nodul o 24.
772 = 49 = 48 + 1 = 24*2 + 1, so 772 == 1 (nod 24).
Step 2 -- Use the periodicity.
77100 = (772)750 == 1750 == 1 (nod 24).
Step 3 -- Renmi nder.

Remai nder = 1.

Key Insight: Spot that 72 == 1 (mod 24); the exponent's parity then decides everything.

Common Trap: Using cyclicity of the last digit (mod 10) instead of working mod 24.
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Solution Q8 Geometry -- Triangles Elite MCQ Time: 2.5 min

Question: In triangle ABC, the lengths of the sides are AB = 13 cm, BC = 14 cm, and CA = 15 cm. A point D lies
on BC such that AD is perpendicular to BC. What is the length of AD (the altitude from A to BC)?

CORRECT ANSWER: A) 12 cm

Step-by-Step Solution
Step 1 -- Find the area of triangle ABC using Heron's formula.
s = (13 + 14 + 15)/2 = 21.
Area = sqrt[s(s-a)(s-b)(s-c)]

sqrt[21 x (21-13) x (21-14) x (21-15)]

sqrt[21 x 8 x 7 x 6]

sqrt[ 7056]

=84 sq cm

Step 2 -- Relate area to the altitude on BC.
Area = (1/2) x base x height = (1/2) x BC x AD
84 = (1/2) x 14 x AD

84 =7 x AD

AD = 12 cm

Key Insight: The 13-14-15 triangle has area 84; altitude on the base 14 is simply 168/14 = 12.

Common Trap: Assuming it is right-angled (it is not) or using the wrong side as base.
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