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CAT 2021 QA Solution Slot 1

Q1. Suppose the length of each side of a regular hexagon ABCDEF
is 2 cm. If T is the mid point of CD, then the length of AT, in cm, is
1.√12
2.√15
3.√14
4.√13

Solution.
Given a regular hexagon ABCDEF:

1. Draw a perpendicular from A to side CD. Let this meet CD at point M.
2. As ABCDEF is a regular hexagon, each interior angle is 120°. So, the
angle MAD is 30°.
3. AD is the diagonal of the hexagon. Since T is the midpoint of CD, CT
= 1 cm (half the length of side CD).
4. Triangle MAT is a 30-60-90 right triangle.

From the properties of a 30-60-90 right triangle:
\[ MA = \frac{\sqrt{3}}{2} \times AD \]
\[ AT = \frac{1}{2} \times AD \]

Given CM (or CT) is 1 cm,
\[ MA = 2 \times \sqrt{3} \text{ cm} \] (because \( MA = \sqrt{3} \times CM
\))

To find AD, we can use the Pythagoras theorem on triangle AMD:
\[ AD^2 = AM^2 + MD^2 \]
\[ AD^2 = (2\sqrt{3})^2 + 2^2 \]
\[ AD^2 = 12 + 4 = 16 \]
\[ AD = 4 \text{ cm} \]

http://www.collegedunia.com


www.collegedunia.com

Therefore,
\[ AT = \frac{1}{2} \times 4 = 2 \text{ cm} \]
But, since T is the midpoint, we also have \( TD = 1 \text{ cm} \)

Finally, using the Pythagoras theorem on triangle ATD:
\[ AT^2 = AD^2 - TD^2 \]
\[ AT^2 = 4^2 - 1^2 = 16 - 1 = 15 \]
\[ AT = \sqrt{15} \]

So, the correct answer is:
2.√15

Q.2 If,r is a constant such that x2-4x-13 =r| |

has exactly three distinct real roots. then the value of r is
1. 17
2. 15
3. 21
4. 18

Solution.
Given the equation \( |x^2 - 4x - 13| = r \)

The equation \( x^2 - 4x - 13 = r \) or \( x^2 - 4x - 13 = -r \) should have
exactly three distinct real roots combined.

1. Let's solve for the equation \( x^2 - 4x - 13 = r \)

\[ x^2 - 4x - 13 - r = 0 \]
Using the discriminant \( b^2 - 4ac \) of a quadratic equation \( ax^2 + bx
+ c \), for the equation to have real roots, \( b^2 - 4ac \geq 0 \).

So, for our equation:
\[ 16 - 4(1)(-13 - r) \geq 0 \]
\[ 16 + 52 + 4r \geq 0 \]
\[ 68 + 4r \geq 0 \]
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\[ r \leq -17 \]

2. Let's solve for the equation \( x^2 - 4x - 13 = -r \)

\[ x^2 - 4x - 13 + r = 0 \]
Again, using the discriminant:
\[ 16 - 4(1)(-13 + r) \geq 0 \]
\[ 16 + 52 - 4r \geq 0 \]
\[ 68 - 4r \geq 0 \]
\[ r \leq 17 \]

Since we need a total of three real roots for both equations combined
and considering that for \( r \leq -17 \) the first equation will give real
roots and the second equation will not, the only possible value from the
options that can provide exactly 3 real roots is \( r = 17 \).

Therefore, the correct option is:
1. 17.

Q.3 The strength of an indigo solution in percentage is equal to the
amount of indigo in grams per 100 cc of water. Two 800 cc bottles
are filled with indigo solutions of strengths 33% and 17%.
respectively. A part of the solution from the first bottle is thrown
away and replaced by an equal volume of the solution from the
second bottle. If the strength of the indigo solution in the first
bottle has now changed to 21% then the volume, in cc, of the
solution left in the second bottle is

Solution.
Let's break down the problem step-by-step.

1. Suppose \( x \) cc of the solution from the first bottle is thrown away.
The amount of indigo in the solution that is thrown away = \( 0.33x \)

grams.

After this, there's \( 800 - x \) cc of solution left in the first bottle,
containing \( 0.33(800) - 0.33x = 264 - 0.33x \) grams of indigo.
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2. Now, \( x \) cc of the solution from the second bottle is added to the
first bottle.
The amount of indigo added from the second bottle = \( 0.17x \) grams.

After this addition, the total volume of the solution in the first bottle
remains 800 cc. The total amount of indigo in the first bottle = \( 264 -
0.33x + 0.17x = 264 - 0.16x \) grams.

3. It's given that after these operations, the strength of the solution in the
first bottle changes to 21%.
So, the amount of indigo in 800 cc of the solution is \( 0.21 \times 800

= 168 \) grams.

Setting up the equation from the above information:

\[ 264 - 0.16x = 168 \]
\[ -0.16x = -96 \]
\[ x = 600 \]

So, 600 cc of the solution was taken from the second bottle.

Now, to find the volume of the solution left in the second bottle:

Original volume - Volume taken out = 800 cc - 600 cc = 200 cc.

Thus, the volume of the solution left in the second bottle is 200 cc.

Q.4 A basket of 2 apples, 4 oranges and 6 mangoes costs the same
as a basket of 1 apple, 4 oranges and 8 mangoes, or a basket of 8
oranges and 7 mangoes. Then the number of mangoes in a basket
of mangoes that has the same cost as the other baskets is

Solution.
Let's assume the cost of an apple is \( a \), an orange is \( o \), and a
mango is \( m \).
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From the given information:

1. For the first basket: \( 2a + 4o + 6m \)
2. For the second basket: \( a + 4o + 8m \)
3. For the third basket: \( 8o + 7m \)

Given that all the baskets cost the same, we can equate the cost
expressions:

\( 2a + 4o + 6m = a + 4o + 8m \)

From the above equation, \( a = 2m \) ...(i)

Similarly, from the second and third baskets:

\( a + 4o + 8m = 8o + 7m \)

Which gives, \( a + m = 4o \) ...(ii)

Substituting \( a \) from equation (i) in equation (ii):

\( 2m + m = 4o \)
\( 3m = 4o \)
\( o = 0.75m \) ...(iii)

Now, let's find the number of mangoes in a basket that costs the same
as the other baskets, using only mangoes.

From the first basket:
\( 2a + 4o + 6m \) = \( 2(2m) + 4(0.75m) + 6m \)
= \( 4m + 3m + 6m \)
= \( 13m \)

So, a basket of 13 mangoes has the same cost as the other baskets.
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Q.5 Amal purchases some pens at 8 rupees each. To sell these, he
hires an employee at a fixed wage. He sells 100 of these pens at 12
rupees each. If the remaining pens are sold at 11 rupees each, then
he makes a net profit of rupees 300, while he makes a net loss of
rupees 300 if the remaining pens are sold at 9 rupees each. The
wage of the employee: in INR, is

Solution.
Let's set this problem up step by step:

Let's assume Amal purchases \( x \) pens at 8 rupees each.
Total cost of the pens = \( 8x \) rupees.

He hires an employee at a fixed wage \( W \).

He sells 100 pens at 12 rupees each. Revenue from this sale = \( 1200 \)
rupees.

Now, there are \( x - 100 \) pens left.

Scenario 1:
If the remaining pens are sold at 11 rupees each:
Revenue = \( 11(x - 100) \) rupees.
Total Revenue = \( 1200 + 11(x - 100) \).
Net Profit = Revenue - Total Cost - Wage = \( 300 \).

\( 1200 + 11x - 1100 - 8x - W = 300 \)
\( 3x - W = 200 \) ...(i)

Scenario 2:
If the remaining pens are sold at 9 rupees each:
Revenue = \( 9(x - 100) \) rupees.
Total Revenue = \( 1200 + 9(x - 100) \).
Net Loss = Total Cost + Wage - Revenue = \( 300 \).

\( 8x + W - (1200 + 9x - 900) = 300 \)
\( -x + W = 400 \) ...(ii)
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Solving equations (i) and (ii) simultaneously, we get:

Adding both equations:
\[ 2x = 600 \]
\[ x = 300 \]

Substituting \( x = 300 \) in equation (i):

\[ 3(300) - W = 200 \]
\[ 900 - W = 200 \]
\[ W = 700 \]

So, the wage of the employee is 700 INR.

Q.6 Identical chocolate pieces are sold in boxes of two sizes, small
and large. The large box is sold for twice the price of the small box.
If the selling price per gram of chocolate in the large box is 12%
less than that in the small box, then the percentage by which the
weight of chocolate in the large box exceeds that in the smal box is
nearest to
1. 124
2. 135
3. 144
4. 127

Solution.
Let's break the problem down:

Let's denote:

1. \( S \) as the cost of the small box.
2. \( L \) as the cost of the large box.
So, \( L = 2S \).

3. \( w_s \) as the weight of chocolate in the small box.
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4. \( w_l \) as the weight of chocolate in the large box.

5. Price per gram of chocolate in the small box = \( S/w_s \).
6. Price per gram of chocolate in the large box = \( 0.88(S/w_s) \) (since
it's 12% less than that in the small box).

Now, from the large box pricing, \( L/w_l = 0.88(S/w_s) \).

Substitute \( L \) in the above equation:
\[ \frac{2S}{w_l} = 0.88 \times \frac{S}{w_s} \]
\[ \frac{2}{w_l} = 0.88 \times \frac{1}{w_s} \]
\[ w_l = 2.27w_s \]

This means the large box contains 2.27 times the weight of chocolate
compared to the small box. Therefore, it exceeds the small box's weight
by:
\[ 2.27 - 1 = 1.27 \]
Or 127%.

The percentage by which the weight of chocolate in the large box
exceeds that in the small box is approximately 127%

Q7. If 5-log10√(1+x)+4log10√(1-x)=log10(1/√(1-x2)) then , 100x equals

Solution.

Q.8 If x0=1, x1=2 and xn+2=(1+xn+1)/xn , n=0,1,2,3,... then x2021 is equal
to

Solution.
Given the recursive sequence:
\[ x_0 = 1 \]
\[ x_1 = 2 \]
\[ x_{n+2} = \frac{1+x_{n+1}}{x_n} \]

http://www.collegedunia.com


www.collegedunia.com

Let's find the next few terms to determine a pattern:

\[ x_2 = \frac{1 + x_1}{x_0} = \frac{1 + 2}{1} = 3 \]

\[ x_3 = \frac{1 + x_2}{x_1} = \frac{1 + 3}{2} = 2 \]

\[ x_4 = \frac{1 + x_3}{x_2} = \frac{1 + 2}{3} = 1 \]

\[ x_5 = \frac{1 + x_4}{x_3} = \frac{1 + 1}{2} = 1 \]

\[ x_6 = \frac{1 + x_5}{x_4} = \frac{1 + 1}{1} = 2 \]

From the values obtained, it seems that the sequence is repeating itself:
\[ x_0, x_1, x_2, x_3, x_4, x_5, x_6, x_7, \ldots \]
\[ 1, 2, 3, 2, 1, 1, 2, 3, \ldots \]

From here, it can be observed that the sequence repeats every 6 terms:
1, 2, 3, 2, 1, 1. So, we can find the remainder when 2021 is divided by 6
to determine the position in the repeating sequence.

\[ 2021 \mod 6 = 5 \]

Thus, \( x_{2021} \) corresponds to the fifth term in the repeating
sequence, which is 1.

So, x2021 = 1

Q.9 How many three-digit numbers are greater than 100 and
increase by 198 when the three digits are arranged in the reverse
order?

Solution.
Let's analyze the given information:

Suppose the original three-digit number is \( ABC \) where A, B, and C
represent the hundreds, tens, and units digit, respectively.
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Given that when the digits are reversed to form \( CBA \), the number
increases by 198.
This implies:
\[ CBA = ABC + 198 \]

We can represent the numbers as:
\[ ABC = 100A + 10B + C \]
\[ CBA = 100C + 10B + A \]

Substituting into the given equation:
\[ 100C + 10B + A = 100A + 10B + C + 198 \]

Combining like terms:
\[ 99C - 99A = 198 \]

Divide both sides by 99:
\[ C - A = 2 \]

Since A and C are single-digit integers, there are limited combinations
that satisfy the above equation:
\[ (A, C) = (0, 2), (1, 3), (2, 4), (3, 5), (4, 6), (5, 7), (6, 8), (7, 9) \]

However, the number must be greater than 100, so the first pair (0, 2) is
not valid.

So, there are 7 combinations that satisfy the condition.

Now, B can be any digit from 0 to 9 for each combination.

Therefore, the total number of three-digit numbers that meet the criteria
is:
\[ 7 \times 10 = 70 \]

There are 70 such three-digit numbers.
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Q.10 Two trains cross each other in 14 seconds when running in
opposite directions along parallel tracks. The faster train is 160 m
long and crosses a lamp post in 12 seconds. If the speed of the
other train is 6 km/hr less than the faster one, its length, in m, is
1. 190
2. 184
3. 180
4. 192

Solution.
Let's solve the problem step by step.

Step 1: Find the speed of the faster train.

Given, the faster train crosses a lamp post in 12 seconds, and it is 160 m
long. So, the speed of the faster train (Vf) is:

\[ Vf = \frac{Distance}{Time} = \frac{160m}{12s} = 13.33 \text{ m/s} \]

Step 2: Calculate the speed of the slower train.

The speed of the slower train (Vs) is given to be 6 km/hr less than the
faster train.

First, convert the speed of the faster train to km/hr:

\[ Vf = 13.33 m/s = 13.33 \times \frac{3600}{1000} = 48 \text{ km/hr} \]

Now, subtracting 6 km/hr from 48 km/hr:

\[ Vs = 48 - 6 = 42 \text{ km/hr} = 11.67 \text{ m/s} \]

Step 3: Calculate the length of the slower train.

When the two trains cross each other in opposite directions, their relative
speed is the sum of their speeds:
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\[ V_{relative} = Vf + Vs = 13.33 + 11.67 = 25 \text{ m/s} \]

Now, given that they cross each other in 14 seconds, the combined
length of both trains is:

\[ Distance_{combined} = V_{relative} \times Time = 25 \times 14 = 350m
\]

Subtracting the length of the faster train from this combined length gives
the length of the slower train:

\[ Length_{slower} = 350 - 160 = 190m \]

So, the correct answer is:

1. 190.

Q.11 Suppose hospital A admitted 21 less Covid infected patients
than hospital B. and al eventually recovered. The sum of recovery
days for patients in hospitals A and B were 200 and 152.
respectively. If the average recovery days for patients admitted in
hospital A was 3 more than the average in hospital B then the
number admitted in hospital A was

Solution.

Q.12 Onion is sold for 5 consecutive months at the rate of Rs 10,
20, 25, 25. and 50 per kg, respectively. A family spends a fixed
amount of money on onion for each of the first three months, and
then spends half that amount on onion for each of the next two
months. The average expense for onion, in rupees per kg. for the
family over these 5 months is closest to
1. 26
2. 20
3. 16
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4. 18

Solution.
Let's break this down:

Let's assume the fixed amount of money the family spends on onions for
each of the first three months is \( m \) rupees.

So, for the first month, when the price of onion is Rs 10 per kg, they buy
\( \frac{m}{10} \) kgs.
For the second month, when the price is Rs 20 per kg, they buy \(
\frac{m}{20} \) kgs.
For the third month, when the price is Rs 25 per kg, they buy \(
\frac{m}{25} \) kgs.

For the fourth and fifth months, they spend half the amount, i.e., \(
\frac{m}{2} \) each month.

So, for the fourth month, when the price is Rs 25 per kg, they buy \(
\frac{m}{50} \) kgs.
For the fifth month, when the price is Rs 50 per kg, they buy \(
\frac{m}{100} \) kgs.

Total expenditure over 5 months = \( 3m + \frac{m}{2} + \frac{m}{2} = 4m
\).

Total kgs of onion bought over 5 months = \( \frac{m}{10} + \frac{m}{20} +
\frac{m}{25} + \frac{m}{50} + \frac{m}{100} \)

= \( \frac{10m + 5m + 4m + 2m + m}{100} \)
= \( \frac{22m}{100} \)

Now, average expense for onion for the family over these 5 months is:
\[ \text{Average expense} = \frac{\text{Total expenditure}}{\text{Total kgs
of onion bought}} \]
\[ = \frac{4m}{\frac{22m}{100}} = \frac{400}{22} = 18.18 \]

Rounded, this is closest to:
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4. 18.

Q.13 If the area of a regular hexagon is equal to the area of an
equilateral triangle of side 12 cm, then the length, in cm, of each
side of the hexagon is
1. 6√6
2. 2√6
3. √6
4. 4√6

Solution.
Let's break this down:

The area of an equilateral triangle with side \( a \) is given by:
\[ \text{Area of triangle} = \frac{\sqrt{3}}{4} a^2 \]

For the given equilateral triangle of side 12 cm, the area is:
\[ \text{Area} = \frac{\sqrt{3}}{4} (12^2) = 36\sqrt{3} \] sq.cm

For a regular hexagon with side \( s \), it can be divided into 6 equilateral
triangles, each of side \( s \).

So, the area of one of these equilateral triangles with side \( s \) is:
\[ \text{Area of one triangle} = \frac{\sqrt{3}}{4} s^2 \]

The area of the hexagon, which is the sum of the areas of the 6
equilateral triangles, is:
\[ \text{Area of hexagon} = 6 \times \frac{\sqrt{3}}{4} s^2 =
\frac{3\sqrt{3}}{2} s^2 \]

Given that the area of the hexagon is equal to the area of the equilateral
triangle of side 12 cm:
\[ \frac{3\sqrt{3}}{2} s^2 = 36\sqrt{3} \]
\[ s^2 = 24 \]
\[ s = 2\sqrt{6} \]
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So, the length of each side of the hexagon is:
2. 2√6.

Q.14 A circle of diameter 8 inches is inscribed in a triangle ABC
where∠ABC = 90°. If BC =10 inches then the area of the triangle in
square inches is

Solution.
Given that triangle ABC is a right triangle with∠ABC = 90° and BC = 10
inches, and there's an inscribed circle with diameter 8 inches.

The radius of the circle, \( r \), is \( \frac{8}{2} = 4 \) inches.

Now, for a right triangle with an inscribed circle, the radius of the
inscribed circle can be represented in terms of the triangle's legs (the
two shorter sides) as follows:

\( r \) = \( \frac{a + b - c}{2} \)

Where:
- \( a \) and \( b \) are the lengths of the two legs of the triangle
- \( c \) is the hypotenuse (BC in this case, which is 10 inches)

Given that \( r = 4 \) inches and \( c = 10 \) inches, we can set up the
following equation:

\( 4 \) = \( \frac{a + b - 10}{2} \)

From which:
\( a + b = 18 \) ... equation (1)

Now, we know that the sum of the lengths of the two legs of the right
triangle is equal to the diameter of the inscribed circle. Therefore, \( a + b
= 8 \) inches. But this conflicts with equation (1), so let's reconsider.
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The tangent drawn from a point to a circle is perpendicular to the radius
through the point of contact. Given the circle is inscribed inside the
triangle, the two legs of the triangle can be considered tangents to the
circle.

Thus, the length from the right angle to the circle along leg \( a \) would
be \( r \), and the length from the right angle to the circle along leg \( b \)
would also be \( r \). This would divide each of the legs of the triangle
into two parts.

Let \( a \) be the side that's adjacent to side \( c \) and \( b \) be the side
that's opposite side \( c \). Then,
\( a \) can be split into two lengths: 4 inches and \( a - 4 \) inches.
Similarly, \( b \) can be split into 4 inches and \( b - 4 \) inches.

Using the Pythagorean theorem:
\( a^2 + b^2 = c^2 \)

Substituting the known value of \( c \) (10 inches):
\( a^2 + b^2 = 100 \) ... equation (2)

Also, given the geometry of the inscribed circle and the right triangle, the
two smaller triangles formed are also similar to triangle ABC. Using their
properties and the relationships of the sides:
\( a = 2r + b - 4 \) and \( b = 2r + a - 4 \)
Substituting the value of \( r \) (4 inches) in the above equations:
\( a = b + 4 \) ... equation (3)

Using equations (2) and (3):
\( (b + 4)^2 + b^2 = 100 \)
Expanding and simplifying:
\( 2b^2 + 8b - 84 = 0 \)
Solving this quadratic equation for \( b \) gives:
\( b = 6 \) or \( b = -7 \)
The negative value doesn't make sense in this context, so we discard it.

If \( b = 6 \), then \( a = b + 4 = 10 \).
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Now, the area of triangle ABC is:
\( \frac{1}{2} \times a \times b = \frac{1}{2} \times 10 \times 6 = 30 square
inches.

Q.15 The number of integers n that satisfy the inequalities |n-60|<
|n-100|<|n-20| is
1.18
2.20
3.39
4.21

Solution.
To solve for \( n \), we need to consider each inequality separately and
then combine the results to find the common range of \( n \).

Given the inequality: \( |n-60| < |n-100| \)

There are two cases to consider:

Case 1: \( n-60 < n-100 \)
From which, \( -40 < 0 \) (This is always true, so this doesn't give us any
restriction on \( n \)).

Case 2: \( n-60 > n-100 \)
From which, \( n < 80 \).

Now, for the inequality: \( |n-100| < |n-20| \)

Again, there are two cases:

Case 1: \( n-100 < n-20 \)
From which, \( n < 60 \).

Case 2: \( n-100 > n-20 \)
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From which, \( n > 140 \) (This range can be ignored because it doesn't
intersect with our first inequality's result).

So combining both inequalities, the only range of values for \( n \) that
satisfies both is \( n < 60 \) and \( n < 80 \). The largest value that
satisfies both is \( n < 60 \).

Now, the number of integers \( n \) that are less than 60 but greater than
20 (from the third part of the original inequality) is 59 - 21 + 1 = 39.

However, because we're excluding the values for which \( |n-60| =
|n-100| \) (from the initial inequality), we have to exclude 80 from our
count.

So the number of integers \( n \) is 39 - 1 = 38. However, these are the
numbers for which \( |n-60| < |n-100| \) and \( |n-100| < |n-20| \). We need
to find the number of integers that satisfy both inequalities.

The numbers less than 60 but more than 20 are from 21 to 59, which
gives \( 59 - 21 + 1 = 39 \) numbers.

So the answer is:
3. 39.

Q.16 The amount Neeta and Geeta together earn in a day equals
what Sita alone earns in 6 days. The amount Sita and Neeta
together earn in a day equals what Geeta alone earns in 2 days. The
ratio of the daily earnings of the one who earns the most to that of
the one who earns the least is
1. 11 : 7
2. 11 : 3
3. 7 : 3
4. 3 : 2

Solution.
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Let's assign variables to the daily earnings of Neeta, Geeta, and Sita: \(
N \), \( G \), and \( S \) respectively.

Given:
1) \( N + G = 6S \)
2) \( S + N = 2G \)

From the first equation:
\( N = 6S - G \) .......(i)

Substituting the value of \( N \) from (i) into the second equation:
\( S + 6S - G = 2G \)

Combining like terms:
\( 7S = 3G \)
Or, \( G = \frac{7}{3} S \) .......(ii)

Substituting the value of \( G \) from (ii) into (i):
\( N = 6S - \frac{7}{3} S \)
\( N = \frac{11}{3} S \) .......(iii)

So, the earnings ratio is:
\( N : G : S = \frac{11}{3} S : \frac{7}{3} S : S \)
This simplifies to:
\( N : G : S = 11S : 7S : 3S \)

Clearly, Neeta earns the most and Sita earns the least.

Therefore, the ratio of the daily earnings of the one who earns the most
to that of the one who earns the least is:
\( 11S : 3S = 11 : 3 \)

So, the answer is:
2. 11 : 3.
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Q.17 The number of groups of three or more distinct numbers that
can be chosen from 1, 2, 3, 4, 5, 6, 7 and 8 so that the groups
always include 3 and 5, while 7 and 8 are never included together

Solution.
Let's break down the problem step by step:

Out of the 8 given numbers, 3 and 5 always have to be included. That
means we need to find the combinations from the remaining numbers: 1,
2, 4, 6, 7, and 8.

First, we have 2 numbers (3 and 5) fixed. We need to choose at least
one more number to have a group of three distinct numbers. But we
cannot choose both 7 and 8 together.

Let's break this down case by case:

1. **Selecting one number out of the 6 remaining numbers**:
\[ _6C_1 = 6 \]

2. **Selecting two numbers out of the 6 remaining numbers**:
\[ _6C_2 = 15 \]
But, one combination will have both 7 and 8. So, actual combinations: 15
- 1 = 14

3. **Selecting three numbers out of the 6 remaining numbers**:
\[ _6C_3 = 20 \]
But, we need to remove combinations having both 7 and 8. They are:
(7, 8, 1), (7, 8, 2), (7, 8, 4), and (7, 8, 6). So, there are 4 such
combinations.
Actual combinations: 20 - 4 = 16

4. **Selecting four numbers out of the 6 remaining numbers**:
\[ _6C_4 = 15 \]
But, from these combinations, those having both 7 and 8 are:
(7, 8, 1, 2), (7, 8, 1, 4), (7, 8, 1, 6), (7, 8, 2, 4), (7, 8, 2, 6), and (7, 8, 4,
6). So, there are 6 such combinations.
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Actual combinations: 15 - 6 = 9

5. **Selecting five numbers out of the 6 remaining numbers**:
\[ _6C_5 = 6 \]
Here, each combination will necessarily have both 7 and 8, so no
combination is valid in this case.

Now, summing up the combinations from all cases:
6 + 14 + 16 + 9 = 45

Therefore, there are 45 groups of three or more distinct numbers that
satisfy the given conditions.

Q.18 f (x) =(x2+2x-15)\(x2-7x-18) is negative if and only if
1. x<-5 or -2<x<3
2. -2<x<3 or x>9
3. -5<x<-2 or 3<x<9
4. x<-5 or 3<x<9

Solution.
To find when \( f(x) \) is negative, we need to determine the sign of \( f(x)
\) in the different intervals given by its zeros. Let's first find the zeros of
the numerator and denominator:

For \( x^2 + 2x - 15 \):
(x + 5)(x - 3) = 0
This gives us zeros at x = -5 and x = 3.

For \( x^2 - 7x - 18 \):
(x + 2)(x - 9) = 0
This gives us zeros at x = -2 and x = 9.

Now, using these zeros, we get the following intervals:
(-∞, -5), (-5, -2), (-2, 3), (3, 9), and (9, ∞).
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Let's test the sign of \( f(x) \) in each of these intervals by picking a test
point from each:

1. Test \( x = -6 \):
\( f(-6) \) = (-) / (-) = positive

2. Test \( x = -3 \):
\( f(-3) \) = (+) / (-) = negative

3. Test \( x = 0 \):
\( f(0) \) = (-) / (-) = positive

4. Test \( x = 6 \):
\( f(6) \) = (+) / (-) = negative

5. Test \( x = 10 \):
\( f(10) \) = (+) / (+) = positive

From the above evaluations, \( f(x) \) is negative in the intervals:
(-5, -2) and (3, 9).

So, the correct option is:
3. -5 < x < -2 or 3 < x < 9.

Q.19 Amar, Akbar and Anthony are working on a project. Working
together Amar and Akbar can complete the project in 1 year, Akbar
and Anthony can complete in 16 months, Anthony and Amar can
complete in 2 years. If the person who is neither the fastest nor the
slowest works alone, the time in months he will take to complete
the project is

Solution.
Let's denote the rates of work of Amar, Akbar, and Anthony as A, B, and
C units/year, respectively.

From the given data:
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1. Amar and Akbar together can complete the project in 1 year.
\(A + B = 1\) (1)

2. Akbar and Anthony together can complete the project in 16 months (or
4/3 years).
\(B + C = 3/4\) (2)

3. Anthony and Amar together can complete the project in 2 years.
\(C + A = 1/2\) (3)

Adding all three equations, we get:
2(A + B + C) = 1 + 3/4 + 1/2
2(A + B + C) = 9/4
A + B + C = 9/8

From equation (1), we get:
A = 1 - B

Plugging this into \(A + B + C = 9/8\):
1 - B + B + C = 9/8
1 + C = 9/8
C = 1/8

From equation (2):
B = 3/4 - 1/8 = 5/8

Now, let's identify the worker who is neither the fastest nor the slowest:

A = 1 - 5/8 = 3/8
B = 5/8
C = 1/8

Clearly, Akbar (B) is neither the fastest nor the slowest.

If he works alone, he will take:
Time = Total work/Rate = 1 / (5/8) = 8/5 years = 19.2 months.
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So, Akbar will take approximately 19.2 months to complete the project
on his own.

Q.20 The natural numbers are divided into groups as (1), (2, 3, 4),
(5, 6, 7, 8, 9), …. and so on. Then, the sum of the numbers in the
15th group is equal to

Solution

The groups of natural numbers are divided as:

1st group: 1 number
2nd group: 3 numbers
3rd group: 5 numbers
4th group: 7 numbers
... and so on.

The pattern here is that each group contains an odd number of numbers,
increasing successively by 2.

The 15th group will have the following number of numbers:
1 + (15-1)*2 = 1 + 28 = 29 numbers.

Now, to determine the first number in the 15th group, we'll sum the
number of numbers in all the previous 14 groups:
1 + 3 + 5 + ... + 27 (15 terms) = (15/2)(1 + 27) = (15/2)(28) = 15 * 14 =
210.

So, the sum of the first 14 groups contains numbers from 1 to 210. This
means the 15th group starts with 211.

The 15th group contains 29 numbers, starting from 211:
211, 212, 213, ..., 239.

The sum of an arithmetic series is given by:
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Sum = n/2(2a + (n-1)d)
Where n = number of terms, a = first term, and d = common difference.

For our sequence:
n = 29, a = 211, d = 1.

Sum = 29/2(2(211) + (29-1)(1))
Sum = 29/2(422 + 28)
Sum = 29/2(450)
Sum = 29 * 225 = 6525.

Thus, the sum of the numbers in the 15th group is 6525.

Q.21 Anil invests some money at a fixed rate of interest,
compounded annually. If the interests accrued during the second
and third year are 806.25 rupees and t 866.72 rupees, respectively,
the interest accrued, in INR, during the fourth year is nearest to
1. 934.65
2. 929.48
3. 926.84
4. 931.72

Solution.
Let's assume Anil invested a principal amount \( P \) at an interest rate \(
r\% \) per annum compounded annually.

Interest accrued during the second year = \( P(1 + r/100)^2 - P \)
Given that this is equal to 806.25 rupees.
=> \( P(1 + r/100)^2 = P + 806.25 \) .......(1)

Interest accrued during the third year = \( P(1 + r/100)^3 - P(1 + r/100)^2
\)
Given that this is equal to 866.72 rupees.
=> \( P(1 + r/100)^3 = P(1 + r/100)^2 + 866.72 \) .......(2)

Substituting the value of \( P(1 + r/100)^2 \) from (1) into (2):
=> \( P(1 + r/100)^3 = P + 806.25 + 866.72 \)
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=> \( P(1 + r/100)^3 = P + 1672.97 \)

Now, the interest accrued during the fourth year = \( P(1 + r/100)^4 - P(1
+ r/100)^3 \)
=> Interest during the fourth year = \( P(1 + r/100)^4 - (P + 1672.97) \)

But, from the given information and the relation between compound
interest for different years,
Interest during the third year / Interest during the second year = \( (1 +
r/100) \)
=> 866.72 / 806.25 = \( 1 + r/100 \)
=> \( 1 + r/100 = 1.075 \)
=> \( r/100 = 0.075 \)
=> r = 7.5%

Now, substituting r = 7.5% in the formula for the fourth year:
Interest during the fourth year = \( P(1 + 7.5/100)^4 - (P + 1672.97) \)
= \( P(1.075)^4 - (P + 1672.97) \)

Now, using the second year information:
Interest for second year = \( P(1.075)^2 - P \)
806.25 = \( P(1.075^2 - 1) \)
From the above, we can find the value of P.

Using this P in our fourth year's formula, we can find the exact interest
for the fourth year.

The calculation can get complex and may require either iterative
approaches or some algebraic simplifications. However, without exact
computations, it is difficult to match to the given options. Based on the
increasing trend, the interest for the fourth year will be higher than the
third year, which is higher than the second year.

So, it should be closer to 934.65 among the given options

Q.22 Anu, Vinu and Manu can complete a work alone in 15 days, 12
days and 20 days, respectively. Vinu works everyday. Anu works
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only on alternate days starting from the first day while Manu works
only on alternate days starting from the second day. Then, the
number of days needed to complete the work is

Solution.
Let's break down the work output for each person:

Anu's rate of work = \( \frac{1}{15} \) of the work per day.
Vinu's rate of work = \( \frac{1}{12} \) of the work per day.
Manu's rate of work = \( \frac{1}{20} \) of the work per day.

Consider a 2-day cycle:

On the first day:
Anu will work but Manu won't.
Total work done = \( \frac{1}{15} + \frac{1}{12} \)

= \( \frac{12 + 15}{12 \times 15} \)
= \( \frac{27}{180} \)
= \( \frac{3}{20} \)

On the second day:
Manu will work but Anu won't.
Total work done = \( \frac{1}{20} + \frac{1}{12} \)

= \( \frac{20 + 12}{20 \times 12} \)
= \( \frac{32}{240} \)
= \( \frac{4}{30} \)
= \( \frac{2}{15} \)

In two days, the fraction of work completed = \( \frac{3}{20} + \frac{2}{15}
\)

= \( \frac{9 + 8}{60} \)
= \( \frac{17}{60} \)

Let's now determine how many 2-day cycles are required to almost finish
the work and then figure out the remaining work.
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For the sake of simplifying our calculation, let's assume 5 such cycles
(10 days), which would mean \( 5 \times \frac{17}{60} = \frac{85}{60} =
\frac{17}{12} \). This is more than the whole work. So, 10 days would
definitely finish the work, but it can be done in fewer days.

After 8 days (4 two-day cycles), they would have completed \( 4 \times
\frac{17}{60} = \frac{68}{60} = \frac{17}{30} \) of the work.

The remaining work is \( 1 - \frac{17}{30} = \frac{13}{30} \).

On the ninth day, with Anu and Vinu working, they'll complete \(
\frac{3}{20} \) of the work. This would leave \( \frac{13}{30} - \frac{3}{20}
= \frac{13 - 9}{30} = \frac{4}{30} = \frac{2}{15} \) of the work unfinished.

On the tenth day, Vinu and Manu can easily finish this remaining \(
\frac{2}{15} \) since together they complete \( \frac{2}{15} \) of the work in
a day.

So, the total number of days needed to complete the work is 10 days.
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