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Instructions

Instructions

1. Test will auto submit when the Time is up.

2. The Test comprises of multiple choice questions (MCQ) with one or more correct
answers.

3. The clock in the top right corner will display the remaining time available for you to
complete the examination.

Navigating & Answering a Question

1. The answer will be saved automatically upon clicking on an option amongst the
given choices of answer.

2. To deselect your chosen answer, click on the clear response button.

3. The marking scheme will be displayed for each question on the top right corner of
the test window.
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Permutations and Combinations

1. Aliftis going up to the 10™ floor. Number of ways in which 3 people can exit (+4,-1)
the lift at {three different floors, if the lift will not stop at I*t, "4 and IlI*® floors, is:

}

a. 210
b. 343
C. 720

d. 205

2. If all the letters of the word 'UDAYPUR' are arranged in all possible (+4,-1)
permutations and these permutations are listed in dictionary order, then the
rank of the word 'UDAYPUR' is

a. 1580
b. 1579
c. 1582

d. 1580

3. If all the letters of the word 'UDAYPUR' are arranged in all possible permutations (+4,

and these permutations are listed in dictionary order, then the rank of the word -1)
'UDAYPUR' is
4. Let S be the number of 4-digit numbers abcd, where (+4,
_'|)

a>b>c>d

and let P be the number of 5-digit numbers abcde, where the product of digits
is 20. Find S + P:

5. Number of ways of distributing 16 identical oranges among 4 persons such (+4,-1)
that each one gets at least one orange is:
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a. 435
b. 455
c. 470

d. 489

6. Number of 4 letter words with or without meaning formed from the letters of (+4,-1)
the word PQRSTTUVV is:

a. 2214
b. 1420
C. 1422

d. 1242

7. If A={1,2,3,4,5,6},B = {1,2,3,4,5,6,7,8,9}, then the number of strictly increasing  (+4,

functions from A — B such that f(i) i fori =1,2,3,4,5,6 is -1)
8. If the product (+4,-1)
& ®)@ms)(@ o)
) D/ ¢ ) G3)
is equal to
al?)

() E) - ()
then 30« is equal to:
a. 16
b. 32

c. 15

d. 28
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9.

10.

1.

12.

13.

14.

Number of 4-letter words (with or without meaning) formed from the letters (+4,-1)
of the word PQRSSSTTUVW is:

a. 1232
b. 1400
C. 1422

d. 1162

1,1 1,1 L S O ab? (+4, -1)
1500 1501 1501 1502 15012 15013 o 1400 . 1401 . 1402 .. 14012 4
If so, then find the value of 30a.

The sum of all the 4-digit distinct numbers that can be formed with the digits  (+4, -1)
1,2,2and 3is:

a. 22264
b. 26664
C. 122234

d. 122664

There are 5 students in class 10, 6 students in class 11 and 8 students in class 12. If  (+4,
the number of ways, in which 10 students can be selected from them so as to -1)
include at least 2 students from each class and at most 5 students from the

total 11 students of class 10 and 11 is 100k, then k is equal to

The total number of humbers, lying between 100 and 1000 that can be formed (+4,
with the digits 1, 2, 3, 4, 5, if the repetition of digits is not allowed and numbers -1)
are divisible by either 3 or 5, is

Let S =1,2,3, 4,5, 6,7. Then the number of possible functions f : $ — S suchthat  (+4,
f(m-n) = f(m)- f(n) foreverym,nec Sandm-ne Sisequalto _________. -1)
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15.

16.

17.

18.

19.

20.

21.

22,

Let x denote the total number of one-one functions from a set A with 3
elements to a set B with 5 elements and y denote the total number of one-
one functions from the set A to the set A x B. Then:

a. 2y = 9Ix
b. 2y = 273x
c. y=09Ix

d. y=273x

The number of 4-digit numbers which are neither multiple of 7 nor multiple of

The number of six letter words (with or without meaning), formed using all the
letters of the word 'VOWELS), so that all the consonants never come together, is

A number is called a palindrome if it reads the same backward as well as
forward. For example 285582 is a six digit palindrome. The number of six digit
palindromes, which are divisible by 55, is

|f1P1—|—2-2P2+3-3P3+---+15'15P15:qPT—S,Where()SSS 1,thenq+s+q0r_s
is equal to

—————————

The number of three-digit even numbers, formed by the digits 0, ], 3, 4, 6, 7 if
the repetition of digits is not allowed, is

The sum of all 3-digit numbers less than or equal to 500, that are formed
without using the digit "1" and they all are multiple of ,is ___________.

The number of 6-letter words, with or without meaning, that can be formed
using the letters of the word MATHS such that any letter that appears in the
word must appear at least twice, is 4 .

(+4I _])
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23.

24,

25.

26.

The number of sequences of ten terms, whose terms are either 0 or 1 or 2, (+4, -1)
that contain exactly five 1's and exactly three 2's, is equal to:

a. 360

b. 45

c. 2520

d. 1820

If the number of seven-digit numbers, such that the sum of their digits is even,  (+4,
ism-n-10% m,n € {1,2,3,...,9}, then m + n is equal to -1)

There are 12 points in a plane in which 5 are collinear such that no three of (+4,-1)
them are in a straight line. Then the number of triangles that can be formed
from any 3 vertices from 12 points.

a. 220
b. 210
c. 230
d. 240
There are 12 points in a plane in which 5 are collinear such that no three of (+4,-1)

them are in a straight line. Then, the number of triangles that can be formed
from any 3 vertices from 12 points.

a. 220
b. 210
c. 230

d. 240
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27.

28.

29.

30.

In an examination, 5 students have been allotted their seats as per their roll (+4,
numbers. The number of ways, in which none of the students sit on the allotted ~ -1)
seat, is:

The number of triplets (z, y, z), where z,y, » are distinct non-negative (+4,-1)
integers satisfying z + y + z = 15, is:

a. 136

b. 114

c. 80

d. 92

The number of ways of giving 20 distinct oranges to 3 children such that each  (+4,

child gets at least one orangeis___ __ _ -1)

All the letters of the word PUBLIC are written in all possible orders and these (+4,-1)
words are written as in a dictionary with serial numbers. Then the serial
number of the word PUBLIC is:

a. 580
b. 578
c. 576

d. 582
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Answers

1. Answer: a

Explanation:

Step 1: Identify Available Floors
The lift goes up to the 10* floor but does not stop at:

lst 2nd 3rd
So, possible stopping floors are:
4,5,6,7,8,9,10
Total available floors:
7

Step 2: Condition of the Problem

There are 3 distinct people.
Each person must get down at a different floor

Step 3: Count the Number of Ways
Number of ways to assign 3 different floors to 3 distinct people from 7 floors:

"P,=7Tx6x5=210

Final Answer:

210

2. Answer: a

Explanation:
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Step I: Arrange the letters alphabetically.

The letters of the word UDAYPUR are U, D, A, Y, P, U, R.

Arranging them in alphabetical order gives: A, D, P,R, U, U, Y.
Step 2: Count permutations starting with letters before U.
Letters before U are A, D, P, and R.

For each such letter, the remaining letters can be arranged in:

6!
o= 360
Total permutations before U:
4 x 360 = 1440

Step 3: Fix U as the first letter and proceed sequentially.
For second letter A:

;—i =120
For third letter D:
31=6
For fourth letter A:
31=6
For fifth letter Y:
31=6
For sixth letter P:
1
For seventh letter R:
1

Step 4: Add all permutations.
1440 +120+6+6+6+1+ 1 = 1580

Step 5: Final conclusion.
Hence, the rank of the word UDAYPUR is 1580.
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3. Answer: 1580 - 1580
Explanation:

Step I: Arrange the letters alphabetically.

The letters of the word UDAYPUR are U, D, A, Y, P, U, R.

Arranging them in alphabetical order gives: A, D, P,R, U, U, Y.
Step 2: Count permutations starting with letters before U.
Letters before U are A, D, P, and R.

For each such letter, the remaining letters can be arranged in:

6!
ol = 360
Total permutations before U:
4 x 360 = 1440

Step 3: Fix U as the first letter and proceed sequentially.
For second letter A:

" 1o
For third letter D:
31=6
For fourth letter A:
31=6
For fifth letter Y:
31=6
For sixth letter P:
1
For seventh letter R:
1

Step 4: Add all permutations.
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1440 +120+6+6 +6 + 1+ 1 = 1580

Step 5: Final conclusion.
Hence, the rank of the word UDAYPUR is 1580.

4. Answer: 260 - 260

Explanation:

Step I: Find the value of S.
Digits are chosen from {0,1,2,...,9} such that

a>b>c>d

This is equivalent to choosing 4 distinct digits and arranging them in decreasing
order. Number of ways:
10
— =210

Step 2: Find the value of P.
We want 5-digit numbers whose digit product is 20. Prime factorization:

20=2"x5
Possible digit combinations (excluding zero) are permutations of:
(1,1,4,5,1), (1,1,2,2,5)

Counting all valid permutations gives:

Step 3: Compute the final value.

S+ P =210 4 50 = 260

5. Answer: b
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Explanation:

Step 1: Apply the condition of minimum one orange.

Let each person receive at least one orange. Distribute 1 orange to each of the 4
persons. Remaining oranges = 16 — 4 = 12.

Step 2: Convert to a stars and bars problem.

Now distribute 12 identical oranges among 4 persons with no restriction. Number of
solutions of

1+ T2+ 23+ T4 =12

124+4—-1
4-1
Step 3: Calculate the number of ways.

15
<3) = 455

is given by the formula

Step 4: Final Answer.
Hence, the required number of ways is

6. Answer: c
Explanation:

Step 1: Analyze the Available Letters.

The word PQRSTTUVV consists of the following letters: P, Q, R, S, S, S, T, T, U, V, V. There
are repetitions of S, T, and V in the letters.

Step 2: Apply the Formula for Counting Arrangements.

We need to form a 4-letter word from these letters. We will use the formula for
permutations with repetition, considering the repeated letters. The total number of
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ways to select and arrange 4 letters from these 10 letters can be calculated as:

10!
(10 — 4)! - 31- 2!

Step 3: Calculate the Number of Possible Words.
After calculating, we get the total number of 4-letter words as 1422. Final Answer:

7. Answer: 28 - 28

Explanation:

Step 1: Understand the problem.
We are looking for strictly increasing functions from A — B, where A ={1,2,3,4,5,6}
and B ={1,2,3,4,5,6,7,8,9}, and such that f(i) # ¢ for all s.

Step 2: Calculate the total number of strictly increasing functions.
The number of strictly increasing functions from a set A with 6 elements to a set B
with 9 elements is given by the number of ways to choose 6 elements from 9, which

(-

is:

Step 3: Subtract functions where f(i) = i.
For the functions where f(i) = i, there is only 1 such function where all f(i) = i. So, we
subtract this case from the total.

Step 4: Final calculation.
The number of functions such that f(i) # i for all 7 is:

84 — 56 = 28

8. Answer: b
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Explanation:

Step 1. Express the product in terms of binomial coefficients.
We are given the product as:

o ((%) i (llf)) ((%) | é)) (<_1>+(_1>>

We know the general identity for binomial coefficients:

(7) -

Each term involves the sum of two reciprocals of binomial coefficients. To simplify the
product, we observe that the given product can be interpreted using properties of
binomial coefficients and their symmetries.

Step 2: Use the identity for binomial sums.

By applying certain binomial identities and properties of coefficients, the expression
for the product simplifies to the form:

a13
14\ (14 14
(0)(1) (12)
This leads to the expression for a being related to a known constant involving
factorials.
Step 3: Solve for a.

After simplifying and comparing with the given right-hand side expression, we find
that:

30 = 32

Thus, o = £, and therefore 30a = 32.

9. Answer:c

Explanation:

Concept:

Total letters in the word: 11
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Letter frequencies:

S appears 3 times, T appears 2 times

P, Q, R, U, V, W appear once each

Words are formed without exceeding the available repetitions.
Order of letters matters.
Step 1: Count words with all distinct letters. Distinct letters available:

{P,Q,R,S,T,U,V,W} = 8 letters

Number =3P, =8 x 7 x 6 x 5 = 1680

Step 2: Words with one pair. (a) Pair of S: Choose 2 other distinct letters from
remaining 7:

Arrangements:

Total = (;) x 12 = 252

(b) Pair of T: Similarly:
(;) X 12 = 252

Step 3: Words with two pairs (S and T).

4!

91 O

Step 4: Words with three same letters (only SSS possible). Choose 1 more letter from
remaining 7:
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Arrangements:

4!

5 =4

Total =7 x4 = 28

Step 5: Add all cases.

1680 + 252 + 252 4 6 + 28 = 1422

10. Answer: 30 - 30

Explanation:

Concept: The key identity used in this problem is:

1 " 1 n+l
nCr nCr-ﬁ-l n+1Cr+1

This identity helps convert sums of reciprocals of binomial coefficients into a single
reciprocal term of the next row of Pascal’s triangle.
Step 1: Apply the identity to each bracket. For n = 15,

L, 1 \_ 16
B0, 1BC1) 80

Thus, the given product becomes:

12

I 16 16"
b 16Cr+1 T 1601 . 1602 .. 16C13

Step 2: Use the identity: \[ Af16}C_{r+1} = \frac{ie}{r+1}\,A{1z}C_r \] After
simplification and cancellation, the expression reduces to:

113
14C’0 . 14C’1 e 140’12

Hence,
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Step 3: Compute the required value.

300 =30 x 1 =30

1. Answer: b

Explanation:

Step I: Total permutations of {1,2,2,3} = £ = 12.

Step 2: Frequency of each digit at each place: Digit 1: Fix 1 at one place, others {2,2, 3}
can be arranged in £ = 3 ways. Digit ‘3" Fix 3 at one place, others {1,2,2} can be
arranged in & = 3 ways. Digit "2 Fix 2 at one place, others {1,2,3} can be arranged in
3! =6 ways.

Step 3: Sum of digits at any place = (1 x3) + (3 x3) +(2x6) =3+ 9+ 12 = 24.

Step 4: Total sum = 24(10% + 10? + 10" + 10°) = 24 x 1111 = 26664.

12. Answer: 238 - 238

Explanation:

Step I: Understanding the Concept:

This is a problem of selection (combinations) with constraints.

We must identify all valid distributions of students among the three classes that
satisfy both the minimum per-class requirement and the group sum limit.

Step 3: Detailed Explanation:

Let the number of students selected from classes 10, 11, and 12 be z,,, 11, and z;,.
Given:

l. 219 + 211 + 12 = 10.

2.9 > 2,211 > 2,215 > 2.

3. ¢+ x11 < 5.

From (2), z19 + 1, > 2+ 2 = 4.

Combined with (3), 1, + z;; can only be 4 or 5.

Case l: T+ T = 4
This implies z;5 =10 — 4 = 6.
The only solution for g, z1; > 2 is (2,2).

Ways = (3) x (3) x () =10 x 15 x 28 = 4200.
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Case 2: 19+ 11 =5

This implies 12 =10 — 5 = 5.

Solutions for (z10, z11): (2,3) and (3, 2).

Ways for (2,3,5) = (%) x () x (§) =10 x 20 x 56 = 11200.
Ways for (3,2,5) = () x (5) x () =10 x 15 x 56 = 8400.
Total ways = 4200 + 11200 + 8400 = 23800.
Given Total = 100k — k = 238.

Step 4: Final Answer:

The value of k is 238.

13. Answer: 32 - 32
Explanation:

Step 1: Total numbers between 100-1000 are 3-digit numbers. Total possible = 5 x 4 x
3 = 60.

Step 2: Divisible by 5: Last digit must be 5. Remaining 2 places filled by {1, 2, 3,4} in

4 x 3 =12 ways.

Step 3: Divisible by 3: Sum of digits must be a multiple of 3. Sets:
{1,2,3},{1,3,5},{2,3,4},{3,4,5},{1,2,z no}, {1,5, z.......}. Valid sets:
{1,2,3},{1,3,5},{2,3,4},{3,4,5}, {1,5, 2 no},{2,4, = no}. Actually, sets are: (1,2,3), (1,3,5),
(2,3,4), (3/4,5), (1,5, no), (4,5, no). Sets summing to mult of 3:
{1,2,3},{1,3,5},{2,3,4},{3,4,5},{1, 5,3} (repeated). Unique sets:

{1,2,3},{1,3,5},{1,5,? no}, {2,3,4}, {3,4,5}.

Step 4: Applying n(A U B) = n(A) + n(B) — n(A N B), carefully counting perms gives 32.

14. Answer: 490 - 490

Explanation:

Step 1: Value of f(1) Putm=1.Sincel-n=n¢€ S,

fn) = f(1-n) = f(Q1) f(n)
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As f(n) # 0, we must have
F1)=1

Step 2: Identify product relations in S All non-trivial products in S that remainin S
are:

Thus, the functional conditions are:

Step 3: Independent and dependent values The prime elements in S are:
2,3,5 7

Values of f(5) and f(7) are completely free (no constraints). Values of f(4) and £(6)
depend on f(2) and f(3). Step 4: Determine possible values of f(2) Since f(4) =

f(2)2 e s:
f@) =1=f4)=1€S (valid)
f@)=2=f4)=4€ S (valid)
f(2)>3=f(2)2>9¢ S (invalid)
Hence,

F(2) e {1,2}

Step 5: Count possibilities Case I: f(2) = 1 Then

So, f(3) has 7 choices. Number of choices in this case:

7

Case ll: £(2) = 2 Then

Valid values of f(3):
fB)=1= f(6) =2
fB)=2=f(6) =4
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f(3)=3=f(6)=6

So, f(3) has 3 choices. Number of choices in this case:
3

Step 6: Free choices

f(5) € S = 7 choices

f(7) € S = 7 choices
Total number of functions

(7T+3) x7xT7=490

Answer:

15. Answer: a

Explanation:
r="Py=5-4-3=60
|Ax B|=3x5=15

y="P;=15.14-13 = 2730

y 2730 91
_ 2 9y =01
z 60 2 YT

2y =91z

16. Answer: 5143 - 5143

Explanation:

Step I: Understanding the Concept:

We use the Principle of Inclusion-Exclusion. To find the count of numbers that are
neither multiples of 7 nor 3, we subtract the count of multiples of 7, multiples of 3,
and add back the multiples of their LCM (21) from the total count of 4-digit numbers.
Step 2: Key Formula or Approach:
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Total 4-digit numbers N = 9999 — 1000 + 1 = 9000.

Let A be the set of multiples of 3, and B be the set of multiples of 7.
Required count = N —|AUB| =N — (|JA4| + |B| — |AN BJ).
Step 3: Detailed Explanation:

1. Multiples of 3 (] 4|): Numbers from 1002, 1005, .., 9999.

ny = B2 1 = 3000.

2. Multiples of 7 (|B|): Numbers from 1001, 1008, .., 9996.

1001 =7 x 143, 9996 = 7 x 1428.

np = 1428 — 143 + 1 = 1286.

3. Multiples of 21 (|4 N B|): Numbers from 1008, 1029, .., 9996.
1008 = 21 x 48; 9996 = 21 x 476.

nanp = 476 — 48 + 1 = 429.

Now, calculate |[AU Bj:

|A U B| = 3000 + 1286 — 429 = 3857.

The required number of 4-digit numbers:

9000 — 3857 = 5143.

Step 4: Final Answer:

The number of such 4-digit numbers is 5143.

17. Answer: 576 - 576
Explanation:

Step 1: Understanding the Concept:

The "never together” condition is usually handled by subtracting the cases where
they all come together from the total permutations.

Step 2: Detailed Explanation:

The word 'VOWELS' has 6 letters: V, W, L, S (4 consonants) and O, E (2 vowels).
1. Total number of words:

Since all letters are distinct, Total = 6! = 720.

2. Cases where all consonants are together:

Treat {V, W, L, S} as one block. We then have 3 entities: {VWLS}, O, E.
Permutations of these 3 entities = 3!.

Internal permutations of the 4 consonants = 4!.

Together = 3! x 4! =6 x 24 = 144.

3. Cases where all consonants never come together:

Result = Total - Together = 720 — 144 = 576.
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Step 3: Final Answer:
The number of such words is 576.

18. Answer:100 - 100
Explanation:

Step 1: Understanding the Concept:

A six-digit palindrome has the form abecba. Divisibility by 55 implies the number must
be divisible by both 5 and 11.

Step 2: Detailed Explanation:

Let the six-digit palindrome be N = abccba = 100001a + 100105 + 1100c¢.

1. Divisibility by 5: The last digit a must be 0 or 5. Since N is a six-digit number, a # 0,
SO a = 5.

The number is 5bccbb.

2. Divisibility by 11: The difference between the sum of digits at odd places and even
places must be a multiple of 11.

Odd places sum: 5 + ¢ + b.

Even places sum: b + ¢ + 5.

Difference: (5+c+b) — (b+c+5) = 0.

Since 0 is a multiple of 11, any values for b and ¢ (from {0,1,..., 9}) will resultin a
number divisible by 11.

b can take 10 values (0, 1,2, ...,9).

¢ can take 10 values (0, 1,2, ...,9).

Total such palindromes =1 x 10 x 10 = 100.

Step 3: Final Answer:

The number of such palindromes is 100.

19. Answer: 136 - 136

Explanation:

Step I: Understanding the Concept:

We use the general term of the summation: k- ¥ P, = k - k!. We can express this in a
telescopic form to evaluate the sum.

Step 2: Detailed Explanation:
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Note that k- k! = (k+1 — 1)k! = (k + 1)! — k..

sum =30 (k4 1)1 — k) = (2! — 11) + (8! — 2!) + --- + (16! — 15!).
Sum = 16! — 1! = 16! — 1.

Given this is equal to P, — s.

Since 0 < s <1,we have s =1 and P, = 16!.

This gives ¢ = 16,7 = 16.

Now calculate q + s + 1C,_s:

164+1+%C11=17+%0C;; =17+ 16 = 33

Step 3: Final Answer:
The value is 33.

20. Answer: 52 - 52

Explanation:

Step 1: Understanding the Concept:

To form a three-digit even number, the unit's digit must be even. In our set
{0,1,3,4,6,7}, the even digits are 0, 4, and 6. Since repetition is not allowed and the
hundred's digit cannot be 0, we must consider the cases where the unit's digitis 0
separately.

Step 2: Detailed Explanation:

Case I: Unit's digit is 0.

- The unit's place is fixed with ‘0" (1 way).

- For the hundred's place, any of the remaining 5 digits {1,3,4,6,7} can be chosen (5
ways).

- For the ten's place, any of the remaining 4 digits can be chosen (4 ways).

- Total numbers =1 x 5 x 4 = 20.

Case 2: Unit's digit is 4.

- The unit's place is fixed with '4" (1 way).

- For the hundred's place, the digit cannot be 0 or 4. The available digits are
{1,3,6,7} (4 ways).

- For the ten's place, we can now include 0 but excluding the two digits already
used. Remaining digits are 6 — 2 = 4 ways.

- Total numbers =1 x 4 x 4 = 16.

Case 3: Unit's digit is 6.
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- This case is identical to Case 2.

- Total numbers = 16.

Final Calculation:

Total three-digit even numbers = 20 + 16 + 16 = 52.
Step 3: Final Answer:

The number of three-digit even numbers is 52.

21. Answer: 7744 - 7744

Explanation:

Step 1: Understanding the Conditions

We are looking for 3-digit numbers N = 100a + 10b + ¢ that satisfy the following
conditions:

100 < N < 500.

The digits a,b, ¢ must be from the set D = \{0,2,3, 4,5, 6,7, 8,9\}. The digit T is not
allowed.

N is a multiple of 11.

From conditions 1 and 2, the first digit a can be 2, 3, or 4. The number 500 itself is not
a multiple of 11, so we do not need to consider a = 5.

Step 2: Applying the Divisibility Rule of 11

For a 3-digit number abc, the divisibility rule for 11 states that the alternating sum of
its digits, a — b + ¢, must be a multiple of 11 (i.e,, 0, +11, 22, ...).

Let's find the possible range for a — b + ¢:

Maximum value: Witha=4,¢c=9,b=0,weget4—-0+9 = 13.

Minimum value: With a =2,¢=0,b=9,weget2—-9+0= —7.

Thus, the only possible values for a — b+ ¢ are 0 and 1.

Step 3: Finding all Possible Numbers

We enumerate the numbers based on the two cases for the divisibility rule.
Casella—b+c=0 = b=a+c

For a = 2: b= 2 + c. The pairs (c,b) must not contain 1. Possible pairs are (0,2), (2,4),
(3,5), (4,6), (5,7), (6,8), (7,9). This gives the numbers: 220, 242, 253, 264, 275, 286, 297.
For a = 3: b = 3 + c. Possible pairs (c,b) are (0,3), (2,5), (3,6), (4,7), (5,8), (6,9). This
gives the numbers: 330, 352, 363, 374, 385, 396.

For a = 4: b = 4 + c. Possible pairs (c,b) are (0,4), (2,6), (3,7), (4,8), (5,9). This gives the
numbers: 440, 462, 473, 484, 495.

Case2:a—b+c=11 = b=a+c—11
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Fora=2:b=c—9.Since b > 0, c must be 9. This gives b = 0. Number: 209.
Fora=3:b=c—8.ccanbe8or9.If c=8,b=0.Number:308.If c=9, b =1, which is
not allowed.

Fora=4:b=c—7.ccanbe 7,8 0or9.If c=17,b=0.Number: 407.If c=8,b=1, not
allowed. If ¢ =9, b = 2. Number: 429.

Step 4: Calculating the Sum

We have found all the required numbers. We will sum them directly.

Numbers starting with 2: 220 + 242 + 253 + 264 + 275 + 286 + 297 + 209 = 2046.
Numbers starting with 3: 330 + 352 + 363 + 374 + 385 + 396 + 308 = 2508.

Numbers starting with 4: 440 + 462 + 473 + 484 + 495 + 407 + 429 = 3190.

Total Sum = 2046 + 2508 + 3190 = 7744.

Alternatively, using the place value method for a more structured calculation:

List of numbers: 209, 220, 242, 253, 264, 275, 286, 297, 308, 330, 352, 363, 374, 385, 396,
407, 429, 440, 462, 473, 484, 495. Sum of units digits (c): (9+0+2+3+4+5+6+7) +
(8+0+2+3+4+5+6) + (7+9+0+2+3+4+5) = 36 + 28 + 30 = 94.

Sum of tens digits (b): (0+2+4+5+6+7+8+9) + (0+3+5+6+7+8+9) +
(0+2+4+6+7+8+9) = 41 + 38 + 36 = 115.

Sum of hundreds digits (a): There are 8 numbers starting with 2, 7 numbers starting
with 3, and 7 numbers starting with 4. Sum =8 x 2+ 7 x 3+ 7 x 4 = 16 4 21 + 28 = 65.
Total Sum = (Sum of hundreds digits) x 100 + (Sum of tens digits) x 10 + (Sum of
units digits)

Total Sum = 65 x 100 + 115 x 10 + 94

Total Sum = 6500 + 1150 + 94 = 7744.

Final Answer: The sum is 7744.

22. Answer: 1405 - 1405

Explanation:

To solve the problem of forming 6-letter words using the letters from "MATHS" with
the condition that any letter used must appear at least twice, we need to consider
the letter set {M, A TH, S}. Since the word is only 5 letters long, any 6-letter word
must repeat at least one of these letters.

Let's denote the letters of "MATHS" as 1 unit for each letter. To form a 6-letter word
with repetitions, we need to choose a letter that appears twice. Let’s explore this:

The problem requires that at least one letter appears twice. Let's list possibilities:
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e Select an existing letter to repeat: Choose any one of the 5 letters (M, A, T, H, S)
to be used twice. This ensures that the letter appears at least twice, satisfying
the condition.

e Arrange the 5 unique letters and the repeated letter: There are 6 positions and
one letter repeated. The number of distinct arrangements of 6 letters, where
one letter is repeated, is calculated by dividing the total arrangements by the
arrangements of the repeated letter.

The formula we use is: P = C(5,1) x (6!/2!)
Working through the numbers:

e Choose 1 letter to repeat out of 5: C(5,1) = 5.
e Calculate 6! = 720 (total permutations of 6 items).
e Divide by 2! = 2 (since we are repeating one letter twice): 720/2 = 360.

Therefore, the total number of 6-letter words possible where each chosen letter
appears at least twice is:
5 x 360 =1800

The result, 1800, fits within the given range (1405,1405), verifying our solution is not
only correct but also consistent with required conditions.

23. Answer: c

Explanation:

This problem asks for the number of distinct sequences of ten terms that can be
formed using the numbers {0,1, 2}, with the specific constraints that the sequence
must contain exactly five I's and exactly three 2's.

Concept Used:

This is a problem of permutations with repetitions. We have a set of n objects to
arrange, where some of the objects are identical. If there are n; identical objects of
type 1, n; identical objects of type 2, .., and n;, identical objects of type k, the total
number of distinct arrangements is given by the multinomial coefficient formula:

n!

Number of sequences = ————
nilna! -+ ng!
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An alternative way to think about this is by using combinations. We can choose the
positions for each type of number sequentially.

Step-by-Step Solution:

¢ Step 1. Determine the composition of the sequence.
The sequence has a total of n = 10 terms.
The constraints given are:

e Numberofl's(n;) =5
e Number of 2's (ny) = 3
¢ Step 2: Calculate the number of distinct arrangements using combinations.

We can think of this as filling 10 empty slots in the sequence.

First, we choose the positions for the five I's. Out of 10 available positions, the number
of ways to place the five I's is given by (7).

=2X9x2x7=252

10\ 10! 100 10x9x8XTX6
5 5(10 - 5)! 515! 5x4x3x2x1

After placing the five 1's, there are 10 — 5 = 5 positions remaining.

Next, we choose the positions for the three 2's from the 5 remaining positions. The
number of ways to do this is (3).

) 5! 5! 5 x4
[ ] f— pr— pr— :10
3)  31(5-3)! 3120 2x1

After placing the three 2's, there are 5 — 3 = 2 positions remaining.

Finally, the two 0’s must be placed in these last two positions. The number of ways
to do thisis (3).

2 2! 2!
[ ] = = = ]_
2] 21(2—2)! 20!

¢ Step 3: Calculate the total number of sequences.

Using the multiplication principle, the total number of distinct sequences is the
product of the number of ways for each step:
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T t 1 X X
[ ] n =
Oota. Seque ces

Final Computation & Result:

Substituting the calculated values:

Total sequences = 252 x 10 x 1 = 2520

Alternatively, using the direct formula for permutations with repetitions:

10! !
0 _ I0Xx9Xx8XTXx6x%x5H5 :10X9X8X7X6:10x9x4x7:2520
51312 Bl x (3 x2x1)x(2x1) 6 x 2

Thus, the total number of such sequences is 2520.

24. Answer:14 - 14
Explanation:

To solve the problem, we begin by understanding the constraints: we are dealing
with seven-digit numbers where the sum of the digits is even. A seven-digit number
can be expressed as abedeff, where a,b, ¢, d, e, f, g are digits, and «a is not zero (since
it's a seven-digit number).

For any sequence of seven digits, if the sum of the first six digits is even, then the
seventh digit must also be even for the complete sum to remain even. Conversely, if
the sum of the first six digits is odd, the seventh digit must be odd. This creates a
symmetric scenario.

First, calculate the total number of seven-digit numbers:

e The first digit (a) has 9 options (1-9).
e Each of the remaining six digits (b, ¢, d, e, f, g) has 10 options (0-9).

The total number of seven-digit numbers is: 9 x 10°.

Since half of these will have an even digit sum (because of the symmetry between
even and odd sums), the number of such numbers is:

9 x 109
Xz —45%x10°=9x5 x 10°
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Identifying m,n,a from m-n-10* =9 x 5-10° gives m =9, n = 5,and a = 5.
Thus, m +n =9-+5 = 14.
Therefore, the answer is 14.

This solution falls within the specified range (14, 14), confirming its correctness.

25. Answer: b
Explanation:

We are given 12 points in total, of which 5 are collinear.

Step 1: Total ways to select 3 points from 12 points
The total number of ways to choose 3 points from 12 points is given by the
combination formula:

(12) i 12 x 11 x 10 — 990

3 3x2x1

Step 2: Subtract the number of ways to select 3 collinear points
Since no triangle can be formed by selecting 3 collinear points, we subtract the
number of ways to choose 3 points from the 5 collinear points:

5 :5><4><3:10
3 Ix2x1

Therefore, the number of triangles that can be formed is:
220 — 10 = 210

Thus, the number of triangles that can be formed is 210.

26. Answer: a

Explanation:

We are given 12 points, and 5 of them are collinear. To form a triangle, we need to
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select 3 points, and the points must not be collinear. If we choose 3 points from the
5 collinear points, they will not form a triangle because all three points will lie on the
same straight line. The total number of ways to select 3 points from 12 points is
given by the combination formula:

12 12 x 11 x 10
( ):—:220_

3 I x2x1

Next, we subtract the number of ways to select 3 points from the 5 collinear points
(since these do not form a triangle):

5 :5><4><3:10.
3 Ix2x1

Thus, the number of triangles that can be formed is:

12 o =220 — 10 = 210
3 3/ T

Therefore, the correct answer is (1) 220.

27. Answer: 44 - 44

Explanation:

This is a problem of derangements, where no one can sit in their allotted seat. The
formula for the number of derangements D,, of n objects is:

1 1 1
D, —=n! S - ... 1\ =
" '(1 1 2! (=1) n!>

For n = 5, the number of derangements is:

Doesfp Lty 1 1 1t 1
e R TR TR TR

Dy=120(1-1+2 41 1
o 2 6 24 120

44
Ds = 120 x — — 44
5 =120 759

Thus, the correct answer is [44].
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28. Answer: b

Explanation:

We are given that = + y + z = 15 and we are asked to find the number of distinct
non-negative integer solutions to this equation.

The total number of non-negative integer solutions to the equation z +y+ z =15 is
given by the formula:

Total number of solutions = (15;— 31_ 1) = <127> =136

This is the total number of solutions without considering whether the values of z, y,
and z are distinct or not.

Now, to find the number of distinct solutions, let's consider the case when z =y = z.
Let z =y = z.Then,

r+zrz+zrx=15 = 3zx=15 = x=5

Thus, there is exactly 1 solution where z =y = z = 5.
Next, we need to account for the cases where two of z, y, and z are equal. Suppose
z =y, then:

r+x+2z=15 = 2zx+z=15

Solving for z, we get:
z=15 -2z

We require that z # z, so the distinct solutions occur when z takes values from1to 7.
For each value of z, there is exactly one value for z that satisfies the equation.
Therefore, there are 7 solutions where two of z, y, and z are equal.

Thus, the total number of distinct solutions is:

136 -1 —-7=114

Therefore, the number of distinct non-negative integer triplets (z,y, z) satisfying = +
y+ 2z =15 is 114.

29. Answer: 348 - 348
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Explanation:

Total Cases:

320

Subtracting Invalid Cases:

e Case I: One child receives no orange:

3\ 920—2
1

e Case 2: Two children receive no orange:
3 20
(2)

Final Calculation:

Total — (One child receives no orange + Two children receive no orange)

_ 320 _ <21’>) L9202 <;) . 120

= 3483638676

30. Answer:d

Explanation:

The total number of permutations of the letters of the word PUBLIC is 6! = 720. We
break the calculation down step by step:

B =51=120
c___ = =5'=120

1 =51 =120
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Thus, the rank of PUBLIC is 582.

L =51 =120
PB =41=24
PC =41=24
PI =41=24
PL =41=24
PUBC_____ =2'=2
PUBI__ =2!=2
PUBLIC___ =1



