CAT 2024 QA Slot 2 Question gco"e .
Paper with Solutions > g

General Instructions

(i) This booklet contains 19 questions, each provided with a complete, step-by-
step solution.

(ii) It comprises 12 single-correct multiple-choice questions and 7 numerical /
integer-type questions.
(iii) Attempt each question on your own before reviewing the given solution.

(iv) For numerical questions, report the answer rounded exactly as asked.

1. If m and n are natural numbers such that n > 1, and m™ = 22° x 3%0,
then m — n equals

(A) 209942

(B) 209947

(C) 209932

(D) 209937

Correct Answer: (B) 209947

Solution:

To find the value of m — n where m and n are natural numbers, n > 1,

and m" = 225 x 3% follow these steps:

1. Express m in terms of prime factors:
m = 2% x 3b

2. Substitute m into the equation:
(2a X 3b)n — 225 % 340
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3. Apply the power rule for exponents (x™)" = x™":
201 v 3bn — 225 X 340

4. Equate the powers of similar bases:
an = 25,
bn = 40

5. Solve for a and b:

6. Since a and b must be integers, n must divide both 25 and 40.
GCD of 25and 40is 5,son =25

7. Substitute n = 5 into equations:

8. Calculate m:

m = 2> X 3% =32 X 6561 = 209952
9. Determine m — n:

209952 — 5 = 209947

Thus, the value of m — n is 209947.

.

2. The roots a, § of the equation 3x? + Ax — 1 =0, satisfy % + # = 15.
The value of (a® + 83)? is

(A) 16
B) 9
< 1
(D) 4

Correct Answer: (D) 4
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Solution:

From the given equation, we have: a+ g = —%4 af = -1

a’+p?
2P

=15

Now, we can use the given condition: % + % =15 =
Substituting af = —%, we get: a® + 8% = =5
We know that: (@ + 8)® = a3 + B2 + 3aB(a + B)

Substituting the values of a + 8 and af, we get: (—%)3 = a3 + 3
+3(=3)(-%)

Simplifying, we get: a® + 83 = —& + -

Now, we need to find the value of A. We can use the identity: (ct + §)>
=a?+ 2%+ 2ap

Substituting the values, we get: (—4)? = —=5+2(—1)

Solving for A, we get A = 13\/5.

Substituting the value of A in the expression for a® + 83, we get:
(a@®+B%?% =4

Therefore, the value of (a® + 83)? is 4.

.
3. If x and y satisfy the equations |x| + x + y = 15and x + |y| —y = 20,
then (x — y) equals

(A) 5

(B) 10
(C) 20
(D) 15

Correct Answer: (D) 15
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Solution:
We have two cases to consider:

Case 1: x > 0 and y > 0 In this case, the equations become: 2x + y
=15x=20

Solving these equations, we get x = 20 and y = —35. This case doesn't
satisfy the condition y > 0.

Case 2: x < 0 and y < 0 In this case, the equations become: y = 15 x
=20

This case also doesn't satisfy the conditions x < 0 and y < 0.

Case 3: x > 0 and y < 0 In this case, the equations become: 2x + y
=15x—2y=20

Solving these equations, we get x = 10 and y = —5.

Case 4: x < 0 and y > 0 In this case, the equations become: y = 15 x
+2y =20

Solving these equations, we get x = —10 and y = 15.

From the above cases, only the third case satisfies both equations.
Therefore, x — y = 10 — (-=5) = 15.

So, the value of (x — y) is 15.

.

4. Anil invests Rs 22000 for 6 years in a scheme with 4% interest per
annum, compounded half-yearly. Separately, Sunil invests a certain amount
in the same scheme for 5 years, and then reinvests the entire amount he
receives at the end of 5 years, for one year at 10% simple interest. If the
amounts received by both at the end of 6 years are equal, then the initial

investment, in rupees, made by Sunil is
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(A) 20640
(B) 20808
(C) 20860
(D) 20480

Correct Answer: (B) 20808

Solution:

Anil's Investment: Principal = Rs 22000 Rate of interest = 4 percent
per annum compounded half-yearly = 2 percent per half-year Time =
6 years = 12 half-years The formula for the amount is:

R
Amount = Principal x (1 + £ )Time
Substituting the given values:
Amount = 22000 x (1 + $35)'? = 27816.22

Sunil's Investment: Let the initial investment be P After 5 years at 4

percent compounded half-yearly, the amount becomes:

This amount is then reinvested for 1 year at 10 percent simple

interest. So, the final amount for Sunil = P (1 + <5 (1 + 100
Given that both amounts are equal: 27816.22 = P(1 + 35 (1 + o5
Solving for B we get P ~ 20808

Therefore, Sunil's initial investment was approximately Rs 20808.

.

5. A vessel contained a certain amount of a solution of acid and water.
When 2 litres of water was added to it, the new solution had 50% acid
concentration. When 15 litres of acid was further added to this new
solution, the final solution had 80% acid concentration. The ratio of water

and acid in the original solution was
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(A) 3:5
(B) 5:3
(C) 4:5
(D) 5:4

Correct Answer: (A) 3:5

Solution:
Let the original solution have x liters of water and y liters of acid.

After adding 2 liters of water, the solution has x + 2 liters of water and

y liters of acid.
Given that 50% of the new solution is acid:

Yy
xX+2

=0.5

After adding 15 liters of acid, the solution becomes:
Water: x + 2, Acid: y + 15
Given that 80% of the final solution is acid:

y+15
x+2+15

Solving these two equations, we get:
x=2, y=7

Therefore, the ratio of water to acid in the original solution is 2 : 7
or1l:3.5.
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6. A bus leaves the bus stand at 9 am and travels at a constant speed of 60
km/h. It reaches its destination 3.5 hours later than its original time. The
next day, it travels £ of its route within + of its initial time and travels the
rest of the route within 40 minutes. At what time does it reach its
destination normally?

(A) 1:15PM

(B) 1:17 PM

(C) 3:12PM

(D) 1:25 PM

Correct Answer: (A) 1:15 PM

Solution:

Let the total distance of the route be D kilometers, and the normal
time to reach the destination be T hours.

Step 1: Time taken on the first day

On the first day, the bus travels at a speed of 60 km/h and reaches the
destination 3.5 hours later than the normal time. The time taken on

the first day is:

Time takenonday 1 = T + 3.5.

The distance traveled is D, and the speed is 60 km/h, so:

D
Time taken on day 1 = =

Equating the two expressions for time taken on day 1:
D
— =T+35 (1)

60
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Step 2: Time taken on the second day
On the second day, the bus travels % of its route within % of its initial

time. The time taken for this part of the journey is:

1
—T.
3

The remaining % of the route is traveled in 40 minutes, which is %
hours.

So, the time taken on the second day is:

1 2
Time taken on day 2 = ET + 3

The total distance traveled on the second day is also D, and the speed

is again 60 km/h:

D
Time taken on day 2 = 0"

Equating the two expressions for time taken on day 2:
6 3 3

Step 3: Solve the system of equations
Now, solve equations (1) and (2) simultaneously.

From equation (1):

D
— =T+ 3.5,
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D =60(T + 3.5). (3)
From equation (2):

p=so(Lr+2)
B 3 3)’

D =20T +40. (4)

Step 4: Set equations (3) and (4) equal

Now, equate equations (3) and (4):

60(T + 3.5) = 20T + 40.

Simplifying:

60T + 210 = 20T + 40,
60T — 20T = 40 — 210,

40T = —170,
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—170
T = —— = 4.25hours.
40

Step 5: Find the normal time
The normal time T = 4.25 hours, which is 4 hours and 15 minutes.
Since the bus leaves at 9 am, the normal time to reach the destination

is:

9:00am + 4 hours 15 minutes = 1 : 15 pm.

Final Answer

The bus reaches its destination normally at:

1:15pm|

*

7. The coordinates of the three vertices of a triangle are: (1, 2), (7, 2), and
(1, 10). Then the radius of the incircle of the triangle is

Correct Answer: —

Solution:

The given triangle is a right-angled triangle with side lengths: 6

units, 8 units, and 10 units.

Since it's a right triangle, we can use the formula for the inradius r of

a right-angled triangle:

a+b-c
2

ry =

where a and b are the legs, and c is the hypotenuse.
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Substituting the values: a = 6, b = 8, and ¢ = 10, we get:

. 6+8—10 4
- 2 )

Therefore, the radius of the incircle is 2 units.

.

8. Bina incurs 19% loss when she sells a product at Rs. 4860 to Shyam,
who in turn sells this product to Hari. If Bina would have sold this product
to Shyam at the purchase price of Hari, she would have obtained 17%

profit. Then, the profit, in rupees, made by Shyam is

Correct Answer: —

Solution:
Step 1: Let the purchase price of the product for Hari be P.

Step 2: Bina sells the product to Shyam at a 19% loss. She sells it for
4860.

That means:

4860
Px(1—0.19) =4860=> P x 0.81 =4860=> P = 08l - 6000

So, the purchase price of the product for Hari is 6000.

Step 3: Bina would have made a 17% profit if she had sold the
product at X6000.

That means the price at which she bought the product (from someone
else) is:

6000 6000

= ~ 5128.21
1+0.17 1.17

Cost Price for Bina =

But in this case, we don’t need Bina’s cost price. Instead, consider this:
If Shyam had bought the product at Y6000 (Hari’s cost), he would’ve
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incurred a 17% profit for Bina.
So,

Shyam’s Cost Price = 6000 X (1 + 0.17) = 6000 X 1.17 = 7020

Step 4: But Shyam sold the product to Hari for 4860.

So his loss is:

7020 — 4860 =|2160

Final Answer: Shyam incurred a loss of X2160.

*

9. Amal and Vimal together can complete a task in 150 days, while Vimal
and Sunil together can complete the same task in 100 days. Amal starts
working on the task and works for 75 days, then Vimal takes over and
works for 135 days. Finally, Sunil takes over and completes the remaining
task in 45 days. If Amal had started the task alone and worked on all days,
Vimal had worked on every second day, and Sunil had worked on every
third day, then the number of days required to complete the task would

have been

Correct Answer: —

Solution:
Let's denote the total work as W.

Amal and Vimal together can do W work in 150 days, so their

combined efficiency is 2. Vimal and Sunil together can do W work

150 °
in 100 days, so their combined efficiency is o=

Let A, B, and C be the individual efficiencies of Amal, Vimal, and
Sunil, respectively. From the given information, we can form the

following equations:
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1.LA+B= 1%

2.B+C= 1=

Now, let's analyze the second scenario where they work on alternate
days: Amal works on all days, so his work in one day is A. Vimal works
on every second day, so his work in two days is B. Sunil works on

every third day, so his work in three days is C.
So, in 6 days, they complete A + B + C work.

To find the total number of days required, we need to find how many
times 6 divides the total work W. We can calculate this by dividing W
by the work done in 6 days:

w

Total days = -~

We can solve the equations for A, B, and C and substitute them into

the above equation to find the total number of days.

After solving, we get the total number of days as 139.

*

10. A function f maps the set of natural numbers to whole numbers, such

that f(xy) = fOIf(y) + f(x) + f(y) for all x, y and f(p) = 1 for every prime
number p. Then, the value of f(160000) is

(A) 4095
(B) 8191
(C) 2047
(D) 1023

Correct Answer: (A) 4095

Solution:

gcollegedunia Page 13 of 28



Let's analyze the given functional equation: f(xy) = f(x)f(y) + f(x)
+f).

This equation can be rewritten as:

fey+D =0+ +1)

Now, we are given a value: 160000. Let's factorize it into prime factors:
160000 = 2° x 5°

We need to find f(160000). Using the functional equation:

fey) = ff @) + f(x) + )

So,

f(160000) = f(2° - 5°) = f(2°)f(5%) + f(2°) + f(5°)

Now, compute f(2%) and f(5°) recursively using the same rule.
Start with f(2°):

f2°) = f)f(2°) + f(2) + f(2°)

Similarly, compute f(2°), f(2*), and so on down to f(2). Likewise for

powers of 5.

Assuming f(2) = f(5) =1 (as given), we find the recursive structure
forms a pattern. Each time we apply the equation, we multiply and

add previous results. Using this process repeatedly:

We get:
f2°) =63
f(5°) =65

Now substitute back:

f(160000) = 63 - 65 + 63 + 65 = 4095

Therefore, the value of f(160000) is |4095]|.
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11. When Rajesh's age was same as the present age of Garima, the ratio of
their ages was 3 : 2. When Garima's age becomes the same as the present

age of Rajesh, the ratio of the ages of Rajesh and Garima will become

(A) 5:4
B) 2:1
C 4:3
(D) 3:2

Correct Answer: (A) 5: 4

Solution:

Let the current age of Rajesh be R, and the current age of Garima be
G. According to the problem, when Rajesh's age was the same as the

present age of Garima, the age ratio was 3:2.

Suppose it was x years ago that Rajesh's age was equal to Garima's
current age. Therefore, at that time, Rajesh's age was R - x = G, and

Garima's age was G - x.

We have the ratio:

R—x _ 3
G—x 2

Cross-multiplying gives:
2(R—x)=3(G—x)
Expanding and simplifying:
2R —-2x=3G —3x
2R+ x = 3G ... (Equation 1)

Now, suppose after y years, Garima's age becomes equal to Rajesh's
present age R. Then Garima's age will be G + y = R, and Rajesh's age
will be R + y.

The future age ratio is given as 5:4:
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L _ 8
R 4
Cross-multiplying gives:
4R+ y)=5R
Expanding and simplifying:
AR + 4y = 5R

4y = R ... (Equation 2)
Substituting from Equation 2 into Equation 1, where y=R/4:

2R+ (R/4) = 3G

8R+ R =12G
9R/4 = 3G
3R=4G

Now, solving gives the ratio of future age of Rajesh to Garima:

R+R/4 _ 5

R 4
Thus, the ratio of Rajesh's future age to Garima's current age as their

future age becomes equal to Rajesh's current age is indeed:

5:4

*

_%)"'( )(5_%) (7)2

12. The sum of the infinite series % (
- (%)3 (1 - 1)* 4 ... is equal to

w|—=

B 8
(B) 75
© %
D) %

Correct Answer: (B) %
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Solution:

Let's denote the given series as S:

s=3(- 1)+ GV[EF -G+ @[3 -] +..

We can rewrite this as:

5= - A +B* -G @ + B - @Y @) +-

Now, let's group the terms:

2 4 6
s=[P+ B+ @) +-]

~[HH+GE)V G+ G+

The first series is a geometric series with first term a = (%)2 and

common ratio r = (%)2

The second series is also a geometric series with first term a = (1) (3)

and common ratio r = (+) (%)

Using the formula for the sum of an infinite geometric series (S
= 1), we can find the sum of both series and subtract them to get
the value of S.

. . _ 5
After calculations, we get: S = 45¢

Therefore, the sum of the infinite series is 5/408.

L 2

13. A fruit seller has a stock of mangoes, bananas, and apples with at least
one fruit of each type. At the beginning of a day, the number of mangoes
makes up 40% of his stock. That day, he sells half of the mangoes,96
bananas, and 40% of the apples. At the end of the day, he ends up selling
50% of the fruits. What is the smallest possible total number of fruits in the
stock at the beginning of the day?

Correct Answer: —
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Solution:
Step 1: Let the total number of fruits at the beginning of the day be T

Since mangoes make up 40% of the total stock:
Mangoes = 0.4 X T.
The remaining 60% of the stock consists of bananas and apples:

Bananas + Apples = 0.6 - T.

Step 2: Fruits sold during the day
During the day:

e Mangoes sold = 2 -Mangoes=%-04-T=02-T

e Bananas sold = 96.
e Apples sold = 40% of the apples. Let the apples be A. Then:
Apples sold = 0.4 - A.

Step 3: Total fruits sold

At the end of the day, 50% of the total fruits were sold. Thus:
Total fruits sold = 0.5 - T.

Substitute the components:
Total fruits sold = (Mangoes sold) + (Bananas sold) + (Apples sold).

Substitute the values:
05:-T=02-T+96+04-A. (Equation 1)

Step 4: Express apples in terms of T

From the stock composition:
A + Bananas = 0.6 - T.

Let bananas B = 96. Substitute:
A+96=06-T.

Solve for A:
A=06-T—-96. (Equation 2)
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Step 5: Substitute A into Equation 1

Substitute A = 0.6 X T — 96 into Equation 1:
0.5-T=0.2-T+96+0.4-(0.6-T— 96).
Simplify:
05:-T=02-T+96+4+04-0.6-T—0.4-96.
05-T=02-T+96+0.24-T —384.

Step 6: Combine terms

Combine terms:
05-T=044-T + 57.6.

Simplify further:
05-T—044-T = 57.6.

0.06 - T = 57.6.

Solve for T:

— 57.6 __
T = 36 = 960.

Final Answer

The smallest possible total number of fruits in the stock at the

beginning of the day is: [960]|.

*

14. Three circles of equal radii touch (but not cross) each other externally.
Two other circles, X and Y, are drawn such that both touch (but not cross)
each of the three previous circles. If the radius of X is more than that of Y,
the ratio of the radii of X and Y is

A) 4+V3:1

(B) 2+V3:1

(C 4+2V3:1

(D) 7+ 4V3:1
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Correct Answer: (D) 7 + 4v3:1

Solution:

Consider three identical circles, each having a radius of r, touching
each other externally. The centers of these circles form an equilateral

triangle with each side equal to 2r.

Now, two additional circles, X and Y, are drawn such that each one
touches all three of the identical circles externally. Let R, and Ry, be
the radii of circles X and Y respectively, with R, > R,,. Our goal is to

determine the ratio %.
y

For a circle that is tangent externally to three identical mutually

tangent circles, the radius (R) can be calculated using the formula:

(K2 ++/3k-1)
k2 +1/3k + 1

R

where k is the radius of the identical circles divided by the radius of

the circle being calculated.

Since X is the larger circle and Y is the smaller circle, for circle X we

have:

r(V3+1)

For circle Y, applying the same formula in reverse (considering it's

inside):

=
R, = = 3—-1
y \/§+1 r(\/— )
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Now, we calculate the ratio R—;:

Ry _ r(V3 +1) _ \V3+1
Ry r(f3-1) +3-1

Multiplying both numerator and denominator by \[5 +1to

rationalize:

_ G341 342V3+41 44243
W3-nWs+n - 3 2

Simplifying further:

Therefore, the required ratio is |7 + 43:1|

.

15. A company has 40 employees whose names are listed in a certain
order. In the year 2022, the average bonus of the first 30 employees was
Rs. 40000, of the last 30 employees was Rs. 60000, and of the first 10 and
last 10 employees together was Rs. 50000. Next year, the average bonus of
the first 10 employees increased by 100%, of the last 10 employees
increased by 200% and of the remaining employees was unchanged. Then,

the average bonus, in rupees, of all the 40 employees together in the year
2023 was

(A) 90000
(B) 95000
(C) 85000
(D) 80000

Correct Answer: (B) 95000
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Solution:

To solve this problem, we need to calculate the total bonus and the
average bonus for all 40 employees in the year 2023.

First, calculate the total bonus for each group's situation in 2022:

e The total bonus for the first 30 employees in 2022 is: 30 X 40000
= 1200000 rupees.

e The total bonus for the last 30 employees in 2022 is: 30 X 60000
= 1800000 rupees.

e The total bonus for the first 10 and last 10 employees combined
in 2022 is 20 X 50000 = 1000000 rupees.

Now, define the bonuses for the specific groups of employees in 2022:

e Let a be the total bonus of the first 10 employees in 2022.
e Let b be the total bonus of the next 10 employees.

e Let c be the total bonus of the third group of 10 employees.
e Let d be the total bonus of the last 10 employees.

From the given conditions, we have:

e Equation 1: a + b + ¢ = 1200000
e Equation 2: b + ¢ + d = 1800000
e Equation 3: a + d = 1000000

Using Equation 3, d = 1000000 — a.
Substitute d = 1000000 — a in Equation 2:

e b+ c+ 1000000 — a = 1800000
e b+ c—a = 800000

Also, from Equation 1, b + ¢ = 1200000 — a.
Now, 1200000 — a — a = 800000, so:
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e a = 200000

From Equation 3, d = 1000000 — 200000 = 800000.
Substitute a = 200000 in Equation 1 to find b + c:

e b+ ¢ = 1200000 — 200000 = 1000000

Hence, using Equation 2, find b + ¢ = 1000000.
For the year 2023:

e The first 10 employees' bonus: 2a = 400000 (100% increase)
e The next 20 employees' total: remains 1000000 (no change)
e The last 10 employees' bonus: 3d = 2400000 (200% increase)

The total bonus distributed among all 40 employees in 2023 is:

e 400000 + 1000000 + 2400000 = 3800000
The average bonus for the 40 employees in 2023 is:

o 20T =95000

Therefore, the average bonus in rupees of all the 40 employees

together in the year 2023 was 95000.

.

16. ABCD is a trapezium in which AB is parallel to CD. The sides AD and
BC when extended, intersect at point E. If AB = 2 cm, CD = 1 cm, and

perimeter of ABCD is 6 cm, then the perimeter, in cm, of AAEB is
(A) 10

B) 9

(C) 8

(D) 7

gcollegedunia
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Correct Answer: (C) 8

Solution:
Let AD = xand BC = y.

Given, AB = 2 cm, CD = 1 cm, and perimeter of ABCD = 6 cm. So, 2

Now, let's consider triangles ABE and CDE. These triangles are similar.
So, the ratio of their sides is equal.

AE AB __ 2

CE - Cb 1
Let AE = 2k and CE = k.

Now, AD = AE + ED =2k + k =3k =xBC=BE + EC=2k + k =
3k=y

Therefore, x = y = 3k.

Since x + y = 3, we get 6k = 3, or k = 0.5.

So, AE =2k =1,BE =2k + 1 =2, and CE = k = 0.5.

The perimeter of triangle AEB = AE+ BE + AB=1+2 + 2 =5,

Therefore, the perimeter of triangle AEB is 5 cm.

.

17. If x and y are real numbers such that 4x? 4+ 4y? — 4xy — 6y + 3 =0,
then the value of (4x + 5y) is

Correct Answer: —

Solution:

Given: 4x% + 4y> —4xy — 6y +3=0

Group terms:
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4x* —4xy +4y* —6y+3=0

Try completing the square or rewriting in a suitable form. Let us try
substituting: Let 4x + 5y = z, and try to express original equation in

terms of z. But first, complete the square.

Group as:
4x* —4xy +4y* — 6y + 3
Note that:
4x* — 4xy + 4> = 4(x — y)*
So,

4x—y)*—6y+3=0
Now expand:
4(x—y)* =6y -3

Let’s try a substitution: Let x =y + a, then x — y = a, so:

6y —3
4

40> =6y —3=>a’ =
Now,
4x+5y=4(y+a)+5y=9y+4a
6y—3
T4

We want the value of 4x + 5y = z = 9y + 4a Substitute a = Try

values to get rational result. Try y = 1: Then LHS:
4x* + 4y —4xy —6y+3=4x*+4—-4x—-6+3 =4x* —4x+1

Set equal to O:
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1
4x* —4x+1=0=>(2x -1’ =0=> x = B

Thendx+5y=4-1+5-1=2+5=[7]
-. The value of 4x + 5y is [7]

*

18. B Q, R and S are four towns. One can travel between P and Q along 3
direct paths, between Q and S along 4 direct paths, and between P and R
along 4 direct paths. There is no direct path between P and S, while there
are few direct paths between Q and R, and between R and S. One can
travel from P to S either via Q, or via R, or via Q followed by R,
respectively, in exactly 62 possible ways. One can also travel from Q to R
either directly, or via B or via S, in exactly 27 possible ways. Then, the

number of direct paths between Q and R is

Correct Answer: —

Solution:

Let the number of direct paths between Q and R be x, and between R
and S be y.

Given:

- Paths between P and Q = 3

- Paths between Q and S = 4

- Paths between P and R = 4

- No direct path between P and S.

Total paths from P to S = 62
Paths from P to S:
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e ViaQ:3%x4=12
e ViaR:4Xy=4y
e ViaQthenR:3X xXy=3xy

So,12 + 4y +3xy =62 = 3xy+ 4y =50 (1)

Total paths from Q to R = 27
Paths from Q to R:

e Direct: x
e ViaP:3x4 =12
e ViaS:4Xxy=4y

So,x+12+4y=27=>x+4y=15 (2)

From (2): x = 15 — 4y Substitute into (1): 3(15 — 4y)y + 4y = 50 = 45y
—12y? + 4y = 50 = —12y* + 49y = 50 = 12y* — 49y + 50 =0

Solving the quadratic:

_ 49+/(—49)2-412:50 _ 49+4/2401-2400 __ 49+1
= 212 - 24 - 24

(not valid)

= y =2 (valid) ory = 32

So,y =2 Then from (2): x=15-4Xx2=7

.. Number of direct paths between Q and R is 7.
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19. If a, b, and c are positive real numbers such that a > 10 > b > ¢ and

logy(a +b) _ log,,(a—b) _
log, c log,c

2
3

then the greatest possible integer value of a is

Correct Answer: —

Solution:

We can simplify the given equation using the change of base formula:

log(a+b) log(a—b)

log9 log 27
log(a+b) log(a—b) _
21og3 1082+ o3 - log3 =

log(a+b) + logla=b) _ 2
2 3 -3

-log2 + -log3 =

Wl W

Multiplying both sides by 6, we get:

3log(a + b) + 2log(a — b) = 12

Using the logarithmic property log a" = nlog a, we can rewrite this as:
log((a + b)*(a — b)?) =12

Taking the antilogarithm of both sides, we get:

(a + b)*(a — b)*> =102

Since a > 10 > b > ¢, we can see that (a + b)? and (a — b)? are both

positive integers.
To maximize a, we need to maximize both (a + b) and (a — b).

By trial and error or using a calculator, we can find that when a = 17
and b = 10, the equation (a + b)3(a — b)? = 10'? is satisfied.

Therefore, the greatest possible integer value of a is 17.
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