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Squares Square Roots and Sensible Estimates

What you will learn
A square-root answer needs both a correct value and a correct meaning. In this lesson you will:

« Distinguish squaring, the principal square root, and the solutions of a squared equation

* Reject impossible integer squares and confirm possible ones using prime-factor pairs

* Find the smallest positive integer multiplier or exact divisor that produces an integer square
* Find integer and decimal square roots by digit-pair long division

* Find exact fraction roots, bound other roots, and label an estimate honestly

Square root is named in the Mathematics syllabus in RRB CEN 09/2025 §14.1. This foundation
lesson does not predict exam weightage. It uses the prime factorisation and fraction/decimal skills
from earlier lessons. Advanced surds, rationalisation and cube roots are outside this lesson.

1 Before you begin

Try these retrieval checks before reading the feedback.
1. Evaluate 4% and (-4)%

2. Write 180 as a product of prime factors.

3. Express 0.49 as a fraction with an integer numerator and denominator.

Retrieval feedback

1. Both values are 16: 4 x 4 = 16 and (-4) x (-4) = 16. A square means multiplying a number by itself,
not by 2. Retry: 72 = 49 and (-7)* = 49. Remember that -7, without brackets, is -49.

2.180 =18 x 10 = 2? x 32 x 5. Count repeated occurrences of each prime. Retry: 72 = 23 x 32,

3. 0.49 = 49/100 because the final digit is in the hundredths place. Retry: 0.09 = 9/100 and 0.009 =
9/1000; the zeros determine the places.

If a check was difficult, revisit the related earlier lesson before starting long division. There is no
time limit or pass cutoff.

2 Squares and the meaning of the root sign

For a real number a, its square is a? = a x a. Every real square is nonnegative: a positive or negative
nonzero number squares to a positive number, and 0% = 0. In this lesson, an integer perfect square
is a nonnegative integer of the form n? where n is an integer. Thus 0 and 1 are included.

For a = 0, Va means the unique nonnegative number whose square is a. This is the principal square
root. The symbol v does not ask for both signs. A negative number has no real square root,
because no real number squares to a negative value; complex numbers are outside our scope.
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Worked example 1 One principal root and two possible solutions
Compare V169 with all real solutions of x* = 169. Also find V0.
1.13x13 =169, so V169 = 13.

2.(-13) x (-13) = 169 as well. Therefore x* = 169 has solutions x = 13 and x = -13. The shorthand x =
+13 means these two alternatives.

3. V0 = 0. The equation x* = 0 has only the solution x = 0; -0 and 0 are the same number.

Error check: V169 = +13 is incorrect. The equation has two solutions, while the principal-root symbol
has one value. Similarly, V((-6)%) = V36 = 6, not -6.

3 Use the last digit as a rejection test

Square each possible units digit 0 through 9. The units digits of the resulting squares are, in that
order,0,1,4,9,6,5,6,9, 4, 1. Tens and higher places cannot change the units digit of the product.
Therefore an integer square canend only in 0, 1,4, 5, 6 or 9.

An integer ending in 2, 3, 7 or 8 is not a perfect square. An allowed ending is necessary, but it is not
sufficient: it only means this quick test has not rejected the number. You still need a square,
factorisation, or consecutive-square comparison to confirm it.

Worked example 2 An allowed ending is not a certificate

Can 746 and 728 be perfect squares?

1.728 ends in 8, so it is not a perfect square.

2.746 ends in 6, which is allowed. This alone gives no final answer.

3.27% =729 and 28% = 784. Since 729 < 746 < 784, no integer can square to 746. It is not a perfect
square either.

The squares of nonnegative integers increase as the integers increase. Between two consecutive
integers there is no other integer whose square could fit the gap.

Error check: An allowed ending does not mean “definitely a square”. Do not apply this integer-
ending test directly to the last written digit of a decimal.

4 Pair prime factors to find an integer root

When a positive integer is squared, its whole prime factorisation is repeated. Every prime therefore
occurs an even number of times. Conversely, if every prime occurrence can be paired, taking one
prime from each pair gives an integer whose square is the original number. This is both a test and a
method. The integer 1 is a square with root 1; handle 0 separately rather than trying to prime-
factorise it.
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Worked example 3 Take one factor from each pair

Find V1764 by prime factorisation.
1.1764 =4 x 441 =(2%x 2)x (3 x3) x (7 x7).

2. Each prime has a partner: 1764 = 22 x 32 x 7%,

3. Take one from each pair: V1764 =2 x 3 x 7 = 42,
4. Check by multiplication: 42 x 42 = 1764.

Error check: Take one factor from each pair, not one factor from the entire list. An unpaired prime
means the positive integer is not an integer square. The root still exists as a real number, but is not
an integer.

5 Repair odd prime counts with the smallest change

Here the multiplier and divisor must be positive integers. A divisor must divide the original number
exactly, and the quotient must be an integer square.

For a positive integer N, identify the primes with odd counts in its factorisation. Multiply one copy of
each such prime together.

« Multiplying N by this product adds one to each odd count and makes every count even.

* Dividing N by this product removes one from each odd count and also makes every count even.

Why is this the smallest positive choice? Each odd count needs an odd number of copies added or
removed; at least one copy of that prime is unavoidable. Every qualifying multiplier or divisor must
therefore contain the product just described. Including extra copies or other primes cannot
produce a smaller positive integer. If N is already a square, the smallest multiplier and divisor are
both 1.

Worked example 4 The smallest multiplier and the smallest divisor
Find both for 540.

1.540=54x10=2x33x5,

2. The count of 2 is even. The counts of 3 and 5 are odd, so the required productis 3 x5=15,
3. Multiply: 540 x 15 = 22 x 3* x 52 = 8100 = 90°.

4. Divide: 540 + 15 =22 x 32 =36 = 62,

5. Both answers are 15, but the resulting squares differ. The multiplication and division checks
confirm each result.

Error check: Dividing by 540 gives 1, a square, but 540 is not the smallest qualifying divisor. Using
only 3 or only 5 leaves the other odd count unresolved.

Pause and check

What is the smallest positive multiplier for 98? What is the smallest positive divisor of 98 that leaves
an integer square?
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Feedback: 98 = 2 x 72 Both answers are 2: 98 x 2 = 196 = 14? and 98 + 2 = 49 = 72, “Smallest” refers
to the multiplier or divisor, not the resulting square.

6 Square-root long division one digit at a time

Long division finds root digits without first finding every prime factor. Each pair of input digits
produces one root digit. All the steps below are written out; no picture is needed.

Pair the digits before calculating

Start at the decimal point, or at the units digit if no decimal point is written.

+ In the integer part, make pairs towards the left. Only the leftmost group may have one digit:
4624 becomes 46 | 24, and 10404 becomes 1 | 04 | 04.

+ In the fractional part, make pairs towards the right: 5.76 becomes 5. 76. The dot is still the
decimal point; the vertical bars only separate pairs, not division operations.

« If one fractional digit is left over, put a zero on its right: 354.7 = 354.70, grouped as 3 | 54. 70.
Never add that zero to the integer part.

* To continue beyond the given decimal digits, append pairs of zeros after the decimal point. For
example, 70 = 70.00 00 ... . Each extra pair supplies one more decimal place of its root.

The repeatable procedure

1. From the leftmost integer group, choose the largest digit whose square does not exceed the
group. Write this first root digit and subtract its square. For a number below 1, the integer group is
0 and the first root digit is O.

2. Bring down the next pair. If the old remainder is r and the pair is p, the new working number is
100 x r + p. Bringing down 04 means adding 4 after multiplying the remainder by 100; the leading
zero preserves the two places.

3. Let g be the root digits already found, read as a whole number without their decimal point. Try a
next digit d from 0 to 9. Choose the largest d for which (20 x g + d) x d does not exceed the new
working number.

4. Subtract that product. Append d to the root digits, so the new prefix is 10 x g + d. Use this entire
updated prefix for the next step. Repeat until all required pairs have been processed.

5. Put the root's decimal point immediately after the digits supplied by the integer groups, before
processing the first fractional pair. A zero digit must still be written; do not skip its place.

The multiplier in step 3 is the new single digit d, not the entire updated root. If g =6 and d = 8, the
product to subtract is 128 x 8, not 128 x 68.

Why the trial product works
Suppose the next whole-number prefix is 10 x q + d. Multiplying it by itself gives:
(10xq+d)y?’=100xg>+20xqgxd+d?*=100xqg*+ (20 x q +d) x d.

Bringing down two input digits multiplies the previous processed number by 100 before adding the
pair. The old square contribution is therefore 100 x g The extra amount needed for the new digit is
exactly (20 x g + d) x d. This explains both the digit pairing and the trial product, rather than
treating “double and attach” as an unexplained trick.
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Worked example 5 Integer and decimal long division
A Find V4624

Groups: 46 | 24.
1. First group 46: 6% = 36 < 46, while 72 = 49 > 46. First root digit = 6; remainder = 46 - 36 = 10.
2. Bring down 24: working number =100 x 10 + 24 = 1024.

3. Current prefix q =6, so try (120 + d) x d. Digit 8 gives 128 x 8 = 1024; digit 9 gives 129 x 9 =1161,
too large. Choose 8.

4. New prefix = 68; remainder = 1024 - 1024 = 0. All pairs are used, so V4624 = 68 exactly. Check: 682
=4624.

Digit pairs for V4624

46 | 24
Digit . - . -
T Working number Chosen digit and product Remainder Root digits
46 46 6;6%x6=36 10 6
24 100 x 10 + 24 = 1024 8; (120 +8)x 8 =1024 0 68

Bring down one pair at a time. With current prefix 6, the next digit 8 gives (20 x 6 + 8) x 8 = 1024. Multiply by
the next digit 8, not the new whole root 68. Check: 682 = 4624,

B Find v5.76

Groups: 5. 76.

1. First group 5: 2% = 4 = 5 < 32 First root digit = 2; remainder = 1.

2. All integer groups are used, so put the decimal point after 2.

3. Bring down 76: working number = 100 x 1 + 76 = 176. The current digit prefix is q = 2.

4. Choose d =4 because (40 + 4) x 4 = 176, while (40 + 5) x 5 =225 is too large. The remainder is 0.

5. The fractional pair supplies the tenths digit 4, so v5.76 = 2.4. Check: 2.4 x 2.4 = 5.76.
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Decimal pairing for v5.76

5.76
Digit . - . .
e Working number Chosen digit and product Remainder Written root
5 5 2;2x%x2=4 1 2
76 100x1+76=176 4;(40+4)x4=176 0 24

The given number has one integer group (the single digit 5) before the decimal point, so write one root digit
before its decimal point. The fractional pair 76 supplies the next digit 4. Check: 2.4? = 5.76.

C Keep a zero digit and update the whole prefix

For V10404, use groups 1 | 04 | 04.

1. First group 1 gives root prefix 1 and remainder 0.

2. Bring down 04 to get 4. Digit 1 would require (20 + 1) x 1 =21 > 4, so choose digit 0. Write root
prefix 10 and keep remainder 4.

3. Bring down 04: working number =100 x 4 + 4 = 404. Now g = 10, not 1 and not the last digit 0.

4. Choose digit 2: (200 + 2) x 2 = 404. Digit 3 would give 609, too large. Root = 102 and remainder =
0; check 102% = 10404.

A zero remainder is not permission to stop when unused nonzero pairs remain. In part C the first
remainder was zero, but both 04 groups still mattered. If the remainder is zero and all remaining
pairs are 00, continue them or fill the corresponding root places with zeros. Stop with an exact
result only when the required places are accounted for and the remainder is zero.

Check the decimal position

Try grouping 0.0009 before reading the answer.

Feedback: 0.00 | 09. The integer group gives root 0. The first fractional pair 00 gives tenths digit O.
For the next pair 09, g =0 and d = 3 gives (0 + 3) x 3 =9, so the hundredths digit is 3. Hence v0.0009
=0.03; (0.03)* = 0.0009. Omitting the zero in the tenths place would give the wrong answer 0.3.

If the remainder stays nonzero, more pairs give more digits; a stopped decimal is not automatically
the exact root. For rounding to a chosen decimal place, find at least the following digit and apply
the rounding rule from the previous lesson.

7 Exact fractions and sensible bounds

Fora = 0and b >0, V(a/b) = va/Vb. In elementary exact problems, check whether numerator and
denominator are squares after simplifying the fraction. The fraction rule works because the
nonnegative quotient on the right squares to a/b. In particular, v(49/100) = 7/10 = 0.7, so v0.49 =
0.7, not 0.07.
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Worked example 6 Exact value or bounded estimate
A Find V(81/196)

81 =9%and 196 = 142 Therefore V(81/196) = 9/14. Check: (9/14) x (9/14) = 81/196. Both numerator
and denominator contribute to the root.

B Locate V70 and refine the estimate

1.8°=64<70<81=9%s08<V70<9. These are consecutive-integer bounds.

2. The interval does not imply that the root is its midpoint 8.5. Indeed 8.5% = 72.25, not 70.

3. For a tighter interval, 8.3 = 68.89 < 70 and 8.4° = 70.56 > 70, so0 8.3 < V70 < 8.4.

4. To round to the nearest tenth, check the midpoint 8.35: 8.35% = 69.7225 < 70, so V70 is above
8.35. Hence V70 = 8.4 to the nearest tenth. Write = for the approximation, not =.

A short rational and irrational distinction

A rational number can be written as p/q with integers p and q 0. Its decimal representation
terminates or eventually repeats a fixed digit block. An irrational number cannot be written in that
form; its decimal neither terminates nor eventually repeats.

For a nonnegative integer N, VN is rational exactly when N is a perfect square. Thus V81 =9 is
rational, while V70 is irrational. A brief reason uses the prime counts you already know: if VN = p/q
in lowest terms with q > 0, then p? = N x g2 Any prime dividing q would divide p? and hence p,
contradicting lowest terms. Therefore g = 1; the root must be an integer, and N must be its square.
For N =0, the root is simply 0.

A calculator's finite display of V70 is an approximation, not evidence of a terminating exact decimal.
Not every radical is irrational: v0.49 = 0.7 and v(81/196) = 9/14 are rational.
8 Products and sums behave differently

For nonnegative real a and b, V(a x b) = va x vb. For division, also require b > 0. These rules follow
by squaring the proposed nonnegative result. They do not supply a corresponding rule for a sum.

Worked example 7 Disprove a root of a sum shortcut

IsV(16 +9)=V16 +V9?

1. Left side: V(16 + 9) = V25 = 5.

2. Right side: V16 +vV9=4+3=7,

3.Since 5 57, the claimed equality is false. The entire sum under the root must be evaluated first.

Error check: One counterexample disproves a general rule. The statement is not “the two sides can
never be equal”: if one term is zero, they do agree. The point is that there is no rule allowing this
split for every pair of nonnegative numbers.
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9 Independent practice

Attempt all twelve questions before the answer key. Choose one option for each question and write
a reason or calculation. This is original formative practice without timing, negative marking or a
pass cutoff; it is not a full RRB CBT simulation.

1. What is 23%?

A. 46
B. 69
C. 529
D. 523

2. What is the principal root v225?
A.-15

15

.+15

.25

U N w

3. What is v0?
A. -1
B. 1

C. Undefined
D.0

4. Which units digit immediately rules out an integer perfect square?
A.2
B.4
C.6
D.9

5. Use prime factorisation to find v2025.
A. 40
B. 45
C.55
D. 90
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6. What is the smallest positive integer by which 588 must be multiplied to obtain an integer perfect

square?
A.2
B.6
C.12
D.3

7. What is the smallest positive integer divisor of 720 that leaves an integer perfect-square
quotient?

A.5
B.10
C. 15
D. 20

8. Use digit-pair long division to find v10.24.
A.0.32
B. 32
C.3.2
D.5.12

9. Find V(121/144).
A.11/144
B. 121/12
C.12/11
D.11/12

10. Which consecutive-integer bounds contain v150?
A.10<v150< 11
B.12<v150<13
C.14<V150< 15
D. 150 < V150 < 151
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11. Which correctly gives v64 and all real solutions of x* = 64?
A. V64 =18; x=8o0r-8
B. V64 =-8; x =8 only
C.V64=8;x=8o0r-8
D. V64 =8; x =8 only

12. Which evaluation and conclusion correctly check the claim V(25 + 144) = V25 + V144?
A. False: left side 13, right side 17
B. True: both sides 17
C. True: both sides 13
D. False: left side 169, right side 17
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10 Explained answer key

1. C. 23 means 23 x 23. Multiply 23 x 20 = 460 and 23 x 3 = 69, then add: 460 + 69 = 529. Multiplying
by 2 gives 46, which is not squaring.

2. B. 152 =225 and 15 is nonnegative, so V225 = 15. Both signs solve x* = 225, but the radical
denotes only the principal root.

3.D.0%=0, so V0 = 0. A root of zero is defined. Do not confuse it with division by zero, which is
undefined.

4. A. Squaring the digits 0 through 9 produces only units digits 0, 1, 4, 5, 6 and 9. An ending of 2 is
impossible. The allowed endings 4, 6 and 9 alone do not prove a square.

5. B. 2025 = 81 x 25 = 3* x 52, Taking one factor from each pair gives 3% x 5 = 45. Check: 45 = 2025.

6. D. 588 = 2% x 3 x 72, Only the prime 3 has an odd count, so the smallest multiplier is 3. Then 588 x
3 = 1764 = 422 The multiplier 12 also works but is not the smallest.

7.A. 720 = 2* x 32 x 5, Remove one factor 5 to make all prime counts even: 720 + 5 = 144 = 122, Any
qualifying divisor must include 5, so 5 is the smallest.

8. C. Group 10 . 24. First digit 3 gives 3% = 9 and remainder 1. Put the root decimal after 3. Bring
down 24 to get 124; choose 2 because (60 + 2) x 2 = 124. Thus v10.24 = 3.2; check 3.2% = 10.24.

9. D. The numerator is 112 and the denominator is 122, so the nonnegative root is 11/12. Squaring
both numerator and denominator checks the result. The root is less than 1, as 121/144 is less than
1.

10.B. 122 =144 <150 < 169 = 132,50 12 <vV150 < 13. These bounds do not claim the root equals
12.5; that number would square to 156.25.

11. C. The radical selects the nonnegative root 8. Both 82 and (-8)* equal 64, so the equation has
both solutions. A list containing only 8 omits a real solution.

12. A. The left side is V169 = 13, whereas the right side is 5+ 12 = 17. Since 13 517, the claim is
false. On the left, adding inside the root is not the last step; take the root of the sum.

Before moving on

Explain aloud why an allowed final digit is not enough, why a trial digit is multiplied by the trial
divisor rather than the whole new root, and why a decimal point or zero digit cannot be skipped. If
a practice error remains, redo the matching worked block and check your result by squaring.

11 Sources and scope note

* RRB CEN 09/2025 §14.1, Mathematics syllabus: https://www.rrbthiruvananthapuram.gov.in/
assets/pdf/FinalDetailed CEN 092025 Levellupdated on 30012026.pdf#page=28. Used for
topic scope; the official indexed text was inspected, but the PDF binary was not verified in this
source check.
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https://www.rrbthiruvananthapuram.gov.in/assets/pdf/FinalDetailed_CEN_092025_Level1updated_on_30012026.pdf#page=28

* NCERT Class VIII Mathematics Chapter 5 via IIT Kanpur SATHEE: 885.1-5.2, 5.5.1, 5.5.3-5.5.4 and
5.6, for squares, root meaning, factorisation and digit-pair methods: https://sathee.iitk.ac.in/
sathee-railway-exams/student-corner/ncert-books/class-08/mathematics/chapter-5-squares-
and-square-roots/. Relevant official indexed text was inspected; the official-host printed edition
and page layout were not authenticated.

* NIOS Secondary Mathematics 211 Chapter 1, rational and irrational numbers, particularly §1.10,
printed p.28: https://digital.nios.ac.in/content/211en/Chapter-1.pdf.

* Visual cross-check only: a third-party-hosted NCERT-labelled Reprint 2024-25 chapter at https://
ncert24.com/assets/ots/pdf/ncert-books-class-8-maths-chapter-5.pdf, 885.5.4-5.6, printed
pp.65-68. Its byte identity with an official-host NCERT PDF remains unverified. No source page,
figure or worked layout is reproduced here.

The explanations, solutions and text layouts in this lesson were authored independently. Standard
mathematical target numbers may also occur in textbook tables or exercises. The trial-digit
recurrence and numerical steps were checked independently; source wording is not an algorithm
specification.

A concrete way to picture the idea

From a square arrangement back to one side

Imagine 49 identical tiles arranged in a square grid. The same number of tiles must run across each
row and down each column. Seven rows of seven tiles use 7 x 7 = 49 tiles, so the number along one
sideis v49 =7.

The count along a side cannot be -7. This helps explain why the principal square root is
nonnegative. In a separate number equation, however, both 7 and -7 solve x* = 49 because both
square to 49. The physical tile model does not represent the negative solution.

If there are 50 tiles, they cannot all make a completely filled square grid with an integer number of
tiles along each side. That does not mean V50 has no real value; it lies between 7 and 8. The tile
comparison explains integer squares and the principal-root choice, not the full long-division
procedure.

Quick reference

Meaning and signs

* a’ = a x a; every real square is nonnegative
« For a = 0, Va is the nonnegative principal root; v0 =0
* Fora>0, x* = a has solutions x = va and x = -va; x¥* =0 has only x =0

« A negative number has no real square root; v((-6)%) = 6
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Integer square checks

* Allowed last digits: 0, 1, 4, 5, 6, 9; an allowed ending does not prove a square
* Last digit 2, 3, 7 or 8 rules out an integer square

* A positive integer is a square exactly when every prime count is even; take one factor per pair
for its root

* 0 and 1 are squares; do not prime-factorise 0

* Smallest positive integer multiplier or exact divisor producing an integer square: multiply one
copy of each prime with an odd count; if none, use 1

Digit-pair long division

1. Pair integer digits to the left and decimal digits to the right from the decimal point. Pad a lone
final fractional digit with a zero on its right

2. First group: choose the largest digit whose square fits, and subtract that square
3. Bring down the next pair p: new working number = 100 x old remainder + p

4. With current root digits read as the integer q, choose the largest digit d from 0 to 9 such that (20
x q +d) x d fits

5. Subtract that product; append d to give new prefix 10 x q + d. Use the whole new prefix next
time, ignoring its decimal point in the trial calculation

6. Put the root decimal after the integer groups are finished. Keep zero root digits. Additional 00
pairs after the decimal give additional root places

Multiply by the new digit, not the whole new root. A zero remainder gives an exact answer only
when all required places are accounted for. Otherwise continue or label the stated-precision result
with =.

Fractions estimates and error checks

« Fora = 0and b >0, v(a’b) = Va/Vb; check by squaring
*Fora,b =0, V(a x b) =Vva x Vb; there is no general rule v(a + b)=va + Vb
«Ifk=0and k®<N < (k+ 1) then k < VN <k + 1; bounds do not make the root their midpoint

« For nonnegative integer N, VN is rational exactly when N is a perfect square; a finite calculator
display is not proof of exactness

* Preserve exact values until a rounding instruction requires an estimate; report the requested
precision
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3. 0.49 &I U9 f9= A forfRa fSrgent sisr ofk &% qories &1

ufaferar 3k garRT srare

1. A 16 8: 4 x 4 = 16 3R (-4) x (-4) = 161 T <1 37 TEAT I I TE&AT F T[ONM AT 8, 2 W &l | QIR
& 72 = 49 3R (-7)% = 491 71 G foh {91 hIsep & -72 &1 A1 -49 g1

2.180 =18 x 10 = 22 x 32 x 5| R 3THTY UHES fohd- TR 3w §, a8 | SraRT o 72 = 2° x 3%

3. 0.49 = 49/100, ifas Sifaw ich QTdieT & WM WR 21 &leRT 3: 0.09 = 9/100 3R 0.009 = 9/1000; L 3iehl &
QF T H 8l

ferelt e & ehfSTE g3 8, Ot e 9T YF A ¥ uge! Haiferd el urs agd | agl arg-#iHm ar I<iiof g1 &t
LA k-2 gl 8l

2 it 3R afeger g o ord

arEdfcen ST a &1 aif a2 = a x a g1 ardfdeh YT I aFf ¥l KOS el gidl: ST T-THh IT FUTHD Tl
o1 I YT BidT 8, 3R 0% = 01 39 UT6 # guf a7f quiier ag srunaies quiien ¢ fordt fonedt quifer n & fog n? foran
ST gk | 3aferg 0 R 1 ot guf of &1 SrskuTcer a1 31ef = AT 4T B

a = 0% foIY vVa 39 Qo 3RO AT oh &0TdT & fSger atf a 81 39 q& aifge shgd &1 v g el g aret
TR g} ANTAT| UM AT Sl ARATADh IITHS 6] Bidl, Hilich fchel! ardfdch AT I aFf FUTHb o 81 AhdT,
gfwrsT 9 gH1R UTS o d1el &
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&1 fhaT IETERUT 1 Uk g aifget oiik &) §va ga

V169 &1 g1 x? = 169 & F+ft arsdfdes gall @ a1 VO ot (ehred |

1.13x 13 =169, 38T V169 = 13|

2.(-13) x (-13) = 169 +} g1 3G x* = 169 & & x = 13 3R x = -13 &1 WY A x = +13 for@? a1 o7ef TG &
faeea g1

3. V0 =01 gHIRT X2 = 0 oAl Shdol Ueh 81 X = 0 &; —0 3R 0 Ueh gt I &

Terdt < S V169 = +13 foRaHT TTeTd 81 THYenvUT & & 81 8, Aifch H&d a1 g o Ger 7 81 391 aRE
V((-6)*) =V36 =68, -6 &l

3 sifaw sis & srdwa quf af gerd

SIS oh B JUT 3ich 0 ¥ 9 T i e | YT 1Y o ST Sich sAT A H 0, 1,4, 9, 6,5, 6,9, 4, 1 &1 2813 a1 399 53
T UM o gehTs 3ieh ohl o) daeld | 3aferg fehelt qurfes el aif dhaet 0, 1, 4, 5, 6 AT 9 TR THIG &l HehdT ¢
S qutfen et sifer ofek 2, 3, 7 a1 8 8, @8 yof avf =1gt &1 Wit sifas sics g1 STt 8, @fohT a1 vt =1t &:
g1 31 hadt g & foh 39 BIEI Siig A T i SRdIhR g1 fohaT| GfE o forg af heeh, UGS &hch a1 shATTd
quifel o Tt & JeiIT chch &gl gHTT |

& farar Iergvur 2 werd sifaw sics uwTor ¢t 8

AT 746 3R 728 guf o gt Hehd €7

1. 728 o1 sifaw sik 8 8, gfery ag guf arf =18t 81

2. 746 a1 3ifd ik 6 8, STt Wi 81 389 srahet sifam fofa gt frerar

3.27% =729 3R 282 = 7841 Tk 729 < 746 < 784, foneft quifer ot anf 746 &Y & Tepar wg oft gof avf 72 &1

3R U YUTTeh g TR 31ch aif oft sigdl &1 &Y ShATTd YUTfehl o &< ahls 3170 QUTich ATal gidT foident aif 39 Sfavrel |
3T Tehl

Tt Y Sitar: TRt Sifa afes ot oref “fAfga = @ gof @t 781 81 quifert i 53 ifT ot gemera g & sifaw
fore sier IR e 7 v

4 IJVTSY TUEE] & Sitst § quifes avfqe

ferelt eMTeeh Quifeh oAl o ched T ITehT GXT 37T (UGS algidl | SHfelY 8% SISy UHES OH 9T

7T g1 JaAe, Al B ST UGS T SET 94 STY, It Udeh Sig & Teh UGS oI+ UR THT gutieh wem e 8
SreeRT ot 9ot ST g1 g Sid T 8 3R aige fHenter < fafer «ff | gutier 1 &1 @it 1 g1 0 T 37Ty Tu-d e
Y hl I 7 e, ITRT T el T H 0 g1
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&1 fohaT IeTeRuT 3 e SitS & Ua UHEs

ST A EA & V1764 el

1.1764=4x441=(2x2) x (3x3) x (7 x 7)I

2. B TSY UGS T A1l 8: 1764 = 22 x 32 x 72|

3. UG e G Th o: V1764 =2 x 3 x 7 =42]

4. IO ehch Siid: 42 x 42 = 17641

TTeTdt &t St g% o1 @ Ueh TUrRES T 2, T8 it @ Shel Teh AgY | his 1Ty U eSS & a9, af e
quifes guf anf g 1 ITehT arafas arfge R oft 8, «ifeh ag qoifer i 21

5 faus et o6l wa@ B2 ot a1 WeTE d aga

g1 7[UTeh 3R HTSTeh Y-THh YUTich 814 ATgY | HISTeh ¥ Ho 93T GXI avg faiford gt anfeq $iik 9rTther guf anf
quifer g1 28T
gTcHeh quTich N o TS H 3 39TSY UHES] &l uge fSieh! e faws g1 88 &R 3rTsy e il Geh-
Qeh Ufd olehR S1ehT TUHthe] SHTY |

« N ! 39 TUHK § 70T e R g faww Mt 7 1 Spear ¢ ofk o+t fmfoat a= gt st 81

+ N & 39 JUHe d 9T &3 WR &= fawn Aac @ 1 gear @ ik a+ft Mafaal o9 8t st 81

el Terd BT YATHh [dehed 1 62 & v [t ot a5 et o foly 39 31419 Tured s ot faws S # ufaar
SigHT a1 gert g, A & A Teh Ufd S 81 3ferg 1 O et aTet R T[UTeh AT HTSTeh | SHUR &1 U el 37T
fae ghm | sifaRe afoat a1 gER ST TUFEE o & IO BieT 9T JUTTeh el Hd ehdTl af N uget & gof
it g, It qEY BYeT [uTeh 3R WTSTh &l 1 &

& fhaT 351801 4 Taw SieT urs 3R Tad SieT WIeTa

540 & fog g1 Femfag)

1.540 =54 x 10 =22 x 33 x 5|

2. 2 R et am 81 3 3R 5 <l et faww 8, gaferg smasaes ToHe 3 x 5= 15 81

3. 70M: 540 x 15 =22 x 3* x 52 = 8100 = 90°|
4, 9IT: 540 + 15 =22 x 32 =36 = 62|
5. Q1 IR 15 €, @fche Ut qof af SrewT g1 770 3R 91T At Sifg & &1 gk gE gid &

eIl Y SiTa: 540 ¥ 9T & R 1 fAetdr g, STt gut e 8, AfehT 540 Ja€ Biel Iugerd {ISTeh ol 61 chdel 3 IT chddl
5 o TR gER T9TSY T[S i fawm =t ar<h gt

Thaps Sird
98 & foly oS Bl T-THS T[UTeh T 8?2 98 T TaY BIT YT HTSTeh 4T & forad \HT &4 1R guf avf gurfes faet?

gfafehar: 98 =2 x 721 ST IR 2 8: 98 x 2 = 196 = 142 3R 98 + 2 = 49 = 77| "Tad BIT” Uk IT HISIh 81 8,
e gof & g |
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6 &I WTT | Yah-Uah 3ich ohech aiige

& T fAfY 7 uget AR 1Ty UTRES fAchTer Y SRexd T8t gl € 1S et & Sichl T &R SiieT e ol Uk
3ieh a1 g1 2 goft wrur forg &; awem & forg s sl 78 21

TTUTHT € Ugs 3ihi oh SIS a0

ZMeq foig I [F e | G foig A fora g1, af 318 & 3ich & & e

« Quifeh 9T # &1 3TR IeTd gY Sits S| Shael Gad 1Y THg H e 3k 81 Tehall 8: 4624 & THE 46 | 24 3R
10404 & aqg 1 | 04 | 04 8l

« GHAG o §TG &T3 3R Feld Y STs I41¢: 5.76 H THg 5. 76 31 fag o +ff azmera foig 8; @l 3@md et S
37T Bl §, T it dfehar T8t fezardi|

« TAHAT o 91 3id H Yeh 3ich &9 ST1Y, dt 3Tk &T5 37 I A 354.7 = 354.70, S ag 3 | 54 . 70 81
gg A Qulieh 9T H heft 7SS |

« 13T gmIcTa sient @ ST TTUTAT e o folg Gererd o 91& ST o Site ey | i€ 70 = 70.00 00 ... | U
JfaRer STieT avfet o1 Ger 3R axrAera wIT= &1 81

& IR U1 dret TROT

1. Gad 914 Yuifeh Tg o foIg a8 Tad 271 3ich g fSgeht arf 39 g I Afeh 7 gt aieet o1 Jg Uge 3ich ford
3R IGehT f gerg| 1 & BYET e & forg gurfer Tg 0 & 3R afee ot ugaT $ich 0 gl

2. STTAT ST A2 AT | GRIAT A r 3R SFTAT Si1eT p &, af A8 TorH1 §=41 100 x r + p &1 04 =12 A oh1 31ef AW ol
100 ¥ T[OT Tech 4 ST &; 3 T L &M I RIS T&dT &

3. 379 deh At gl & Siehl ot gMed foig §cTen] Geh YuUTieh q <l a¥g US| STTeTT Sich d, 0 @ 9 # & g+ | Fad F1g1
T d & fSr9as folg (20 x g + d) x d =78 70T T © S1fdes 7 81|

4. 39 TUT% Sl TS | A o 3 oh 3id H d ford, 3Tfely 31a deh & Siehl T I+t 78 =T 10 x q + d gt I 31Tet
TROT H TEt Ot 12 TeAT 35T ohe | Ot sirasae SSt ae nfekar gigwd|

5. guTieh Tg! 9 et aiept & QR a6 aife F gerera foig T, S7id Uget aMerd Sitg i T § Ugat | ahig 3idh 0
37, at +ff ford; ST R A BIS|

TROT 3 H IO Y Yehel 3fch d F AT 8, R A 9 & 7811 q = 6 3R d = 8 §H WR g1 aTell UHhel 128 x 8 8,
128 x 68 &I |

SiTe aTeT O Rl ShiH el &
A of foh 379 Ik oh Sichl ¥ & aTelt 3FTel! YuTich §&AT 10 x g + d &1 39 @ & T[0T oh WR:
(10xq+d)>’=100xq*+20xqxd+d*=100x g*+ (20 x g + d) x dI

3Tt & 3fch AiTd M WR Ugel deh HHTd Tt el 100 & T[0T hch SNTAT STST STIST STl 81 YR ¥ ohl ANTGH 3
100 x g2 81 -1 3ich o forg SifaRea smasas vFT Sie (20 x g + d) x d &1 39X 3iehl & SiIe I 3R Fid ard
TUThel ehT ShRUT THEH HTAT 8; “IHT hich 3ich Sl Shad T g8 dRehld Al 38 Sird |

& foram 31gRuT 5 quifas 3R g2rAea it & s fafe

A V4624 ferifarg

qg: 46 | 241

1. UGSl GHg 46: 62 = 36 < 46, STdfeh 72 = 49 > 46| FTH b1 YT 3ieh = 6; AV = 46 - 36 = 10|
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2. 24 =2 ATY: 98 TMoHT =& = 100 x 10 + 24 = 10241

3. 31 dch o IIHS Sichl ¥ I+ T=AT = 6 §, 391eIY (120 + d) x d ST | 3fch 8 & 128 x 8 = 1024 fAcAdT §; 3ieh 9
¥129x9=1161Aaarg, st agral 8 T

4. =TT 37ch fAeTens 68 §7; AW = 1024 - 1024 = 01 ft TS 3T 8t MY, 3Ty Téleh A V4624 = 68 g1 Sira:
682 = 46241

V4624 & 3ich-gm
46 | 24
3ih-Tg o <t T AT 3ieh 3R U AR T & 3ih
46 46 6;6x6=36 10 6
24 100 x 10 + 24 = 1024 8; (120 + 8) x 8 = 1024 0 68

Qeh IR H Qeh 3Hh-giH IR | 3T dch I T 6 B4 UR ST 3ich 8 T 8: (20 x 6 + 8) x 8 = 1024 37T 3fch 8 & UM 3, A IR
el 68 & gl | it 682 = 46241

B v5.76 fRemfere

g 5. 761

1. U8 g 5: 2% = 4 < 5 < 3%| UgeTl il 3ich = 2; A9 =11

2. g+ft quifer g STAATA 81 7Y, SHAfIY 2 & a1 &R fog 7|

3. 76 =12 A4 48 TUHT ST = 100 x 1+ 76 = 1761 3 deh oh IIHA 3iehl & o+ &A1 q = 2 81
4. d =47, ifch (40 + 4) x 4 = 176, STafch (40 + 5) x 5= 225 981 81 AW 0 Bl

5. GRS T UG SINST T oh SGRATT VI T 3ieh 4 &1 §, 34 v5.76 = 2.41 Sira: 2.4 x 2.4 = 5.761

V5.76 & foIg g2med & sich-ge
5.76
3iH-TE oAt 6 HEEn AT 3ieh TR [UHEHA AYRA forar mar 7=
5 5 2;2%x2=4 1 2
76 100x1+76=176 4;(40+4)x4=176 0 2.4

<t 1S T | Al ¥ Uget Yeh QUTich W (37chell 3ieh 5) 8, 3G anfiet # axrerd d Uge! Ueh 3ich ford | axrera o aTe ah
3ieh-grH 76 3T 3ich 4 3T 81 Sire: 2.4° = 5.761

C 2 3ich ft ford ik ora dah o 9t sich s A
V10404 & fagagg 1 | 04 | 04 <
1. U8t g 1§ T I Ugal 3ich 1 3R A 0 AT 1
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2. 04 4R M W 4 MadT 81 8feh 1 36 g (20 + 1) x 1 =21 > 4 A1fgY, AT 3ich 0 T | 31 deh o A 3ieh 10
ford ok 2w 4 |

3. 3T 04 1 &Y 78 U1 9T = 100 x 4 + 4 = 4041 316 q = 10 §, 7 o 1 a7 dhaer 3ifad i 01
4, 3 2 F: (200 + 2) x 2 = 4041 3ich 3 ¥ 609 AedT, ST 921 &1 e = 102 3R A9 = 0; 7 foh 1022 = 104041

& ST TS a1kl 8, aF AW 0 Bl & Ik el a1 &1 WHT C H Ugall A LT AT, Ak 1 04 T aTeht & 3R
S &) afe AW T @ SR areht 9+t S 00 8, dt 36 T 3 & a1 it o Heifdd Tl WR g w11 wdten gRumA
ot of STa Tt srraaes Tl o AT gt T gt SR W = B

TAHA T VI Sird
IR Ue T uget 0.0009 o 3ichl & SIS ST

gfaferar: 0. 00 | 091 gutfer g & afeet O fAeldT 81 Ugell aerderd SitgT 00 ERIisT 3ich 0 &dT 81 31Tl Sig 09 o forg
q=03Rd=3%(0+3)x3=9 Acdr g, sufely raier 3ich 3 g1 37d: v0.0009 = 0.03; (0.03)? = 0.0009 1 &=TisT
I o1 Y Bled W TTerd IR 0.3 et g

IS AW LT 133, df 3R SIS oI & AT o 3ieh [Ael?); ffar F Aent 7T qerAera 3U=-31MY heh avfee ol o foeht
TR I dch Afddche 74 foegs & oIy A T i ITch 37T 3ich deh fHepTal 37R fUeet uTs o guifed Ao
AT

7 9éter f9= ik SfAa diwmd

a=03Rb>0d%fwv(a/b) =va/Vb el Gl Uil H Ugel {37 ohl Tt hech & foh iy iR gr qui af &
Te11 T8 oy sgfew gl & wifh g1E SR o STFUcHS MRk ahl aif a/b g1 fa’iy ®u &, v(49/100) = 7/10 =
0.7, 39flW v0.49 = 0.7 8, 0.07 &1 1

& fahar Ia1evur 6 Téles A a1 Ww1sit arer e
A V(81/196) fRemfere

81 =92 3R 196 = 14?1 3Tferg V(81/196) = 9/141 Sita: (9/14) x (9/14) = 81/196 | T # 3ie7 3R § QI I
e &1

B V70 &Y HHTY a7 vk SIgHE FUR

1.82=64 <70 < 81 =92, 39T 8 < V70 < 91 & SHANTA Yufe! cht WY &1

2. 39 {1 37 Ig gl foh I7iet Skt Heg A1 8.5 g1 a’dd | 8.5% = 72.25 8, 70 7&l|

3. 31fdren Tehiof 3idRTer & felT 8.32 = 68.89 < 70 3R 8.42 = 70.56 > 70, 39feiv 8.3 < V70 < 8.41

4, Fened™ LTI deh quTieh e o forg #ea A1 8.35 Sifd: 8.35% = 69.7225 < 70, 4feig V70, 8.35 ¥ €T g1 31d:
fAereay garisr 9 V70 = 8.41 gfahe oM & folw = ford, = T8
g\ 3k srafkay &1 e siar

UfR#Ag ¥ &l guifer p 3R q, ST q 5/0 €, & forg p/q forar ST FehdT &1 IThT axerd TR Iid gidl & a1 3t
STTehR 3ichi &t AT We IR-aIR Siexrar &1 SrulAy T 59 wu # 8! fod) ST Gerdt; I9ehT gMerd 7 AT gidT
&, 7 3 ST i AfYa We AaR e 21
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SFHUHSR guiieh N o ferg VN a+ft aRea & sta N gof o 81 gafeig v81 = 9 uRaw €, Stafes V70 smualag g1 ster-
1 RUT URfRET STy urHEel 9 9Hel: afe gaaa ®ud VN = p/q 3R q > 08, dt p2 = N x g2I g &Y 9RT &
aTerT i off STTSY TS p? Y, 3R g9fIY p @t oft, T M1 T8 p/q & ATH FU A g1 & favg g1 g9l q =
1 g1 =1fey; avfge gurien g 3k N It &1 &t ghmi N = 0 & forg avfger e 0 81

Ferpaex TR V70 & WA sich i1 dhaer Gfadhe 719 &, 9t aered o T g1 T JHT0T g1 | 8 avrgel
JURAT 78T ¢: v0.49 = 0.7 3R V(81/196) = 9/14 uRAT g1

8 Uk 3R Il & s srerT §

3R UTTH aTdfdeh a 3R b & g v(a x b) = Va x Vb1 91T & fag b > 0 off S=et @1 yanfaa seoncss ufkomg
T T hch 3 FaHT Y St gt &1 399 AT & forg oam gt s =gt e

& fohaT Ia1EeuT 7 gt ot afe afent &Y et

FTV(16 +9) = V16 + V9 8?2

1. 978 3R: V(16 + 9) = V25 = 51

2.AE R V16 +V9I=4+3=7]

3. 9fR 5 5/7, a1 Teid 8| aiie g & SR X AT U fAehTer arfgy|

Terdt &t ST Teh ufaserexr fondt = Aad ot ot R o= 3a1 &1 59eht o1l ag 181 foh “<iAi uet sheft srieR
81 8 Yehd": Yeh UG LA 1, a1 d sRIeR 8ld 8| I1d T8 & foh 8 3k UTcHeh Siist o folg TNT eht el 39 g SreiT
A ol fAaT 781 8
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9 <A W
SIRATAT ¥ Uget T IR U | X UH H Ueh fdched I 3R Teh hR0T A7 0T forkd | I8 Hifeldh R+ a1 379079 &,
o wg-TiHT, SKuTaTeh Sich AT I<tol 81 hl AGH 3ich-21d o1 6, I8 U1 RRB CBT 31%a19-U3 78! 8l
1. 232 AT HAE RT 8?2
A. 46
B. 69

C. 529
D. 523

2. Y& e V225 ol {1 T 8?2
A.-15
B. 15
C. £15
D. 25

3. VO &1 A T 8?7
A. -1
B. 1
C. SReia
D.0

4. -1 Seh1S 3ich < &1aT &l & foh qurieh gof af 781 §?
A.2
B. 4
C.6
D.9

5. 37T UHESA ¥ V2025 Ay
A. 40
B. 45
C.55
D. 90
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6. 588 ! fohd Tad BIE T-THS YuTTeh T T[0T e UR YU ef guifeh fAei?
A.2
B.6
C.12
D.3

7. 720 T -9 TG BleT G-THb guTich HToTeh gof aif guifer YRTthet T 82
A.5
B.10
C.15
D. 20

8. 3fchl o STist &t &Tef T fafer & v10.24 Meprferg
A.0.32
B. 32
C.3.2
D.5.12

9. v(121/144) farfergl
A.11/144
B. 121/12
C.12/11
D.11/12

10. V150 T shATTa quifent & off=r 82
A. 10 <V150 < 11
B.12<V150<13
C.14<V150< 15
D. 150 < V150 < 151
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11. BI-T7 foehed V64 3R x? = 64 & Tt areafde g1 el ¢ar 8?
A.V64=1+8; x=8a1-8
B. V64 = -8; %haeT x = 8
C.V64=8;,x=83a1-8
D. V64 =8; had x = 8

12. 1@ V(25 + 144) = V25 + V144 &Y 9! TorT 3R T8} fAsewy svta-a g2
A. TTed: 9TaT Uet 13, g uet 17
B. @el: g uar 17
C. gl a=iuer 13
D. TeTd: <14t &l 169, &1l uel 17
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10 ShRUT Ifgd IAHTAT

1. C. 232 @7 31ef 23 x 23 81 23><20=4603ﬁ?23XB=69ﬁWGﬁ§:460+69=529I2@1101'[5!0?9{11?46
fOetar &; ag vt e gl 8

2. B. 15% = 225 3fR 15 SO &, 39T V225 = 151 A1 g aret 7M1 x2 = 225 & & 8, A anfe g
helel H& i S20idr 81

3.D.0%=0, 341 VO = 01 [ T el URHIT 81 38 - & 1T &1 & 7 AT, =7 & 91T SraRiivd g1

4. A. 0 Y 9 deh h 3ichl &l aFf e TR haal 0, 1, 4, 5, 6 3R 9 SIS 3ich fAeTd g1 Sifad sies 2 srivg 81 wWiierd
3ifaH 3iek 4, 6 3R 9 3rchet guf &7f g1 a1 yHTOT 78T &1

5. B. 2025 = 81 x 25 = 3* x 5?| gX 318 ¥ Uch UHES o W 32 x 5 = 45 fAear g1 Sira: 452 = 20251

6. D. 588 = 22 x 3 x 72| Thael 3|Y TUHES 3 <l - fawH 8, gaferg ot Bler 7ureh 3 81 a9 588 x 3 = 1764
= 4221 ureh 12 & 1 gof avf fierar g, e ag aed ster 781 81

7. A. 720 = 2* x 32 x 51 gt 31Ty UGSl hl el T5 et o flg Tep 5 8ad: 720 + 5= 144 = 1221 &=
UG HTSTeh | 5 LMH §HT 5! 8, 39fely 5 Tad BT 8l

8. C. Tqg 10 . 24 IV | Ugel 3feh 3 ¥ 32 = 9 3R AW 1 el 81 afgeT # 3 & 1 gHeq foig 7| 24 i dM W
124 T 8; 2 g4, ifeh (60 + 2) x 2 = 1241 31d: V10.24 = 3.2; Sifd 6 3.22 = 10.241

9. D. 327 112 3R &% 122 8, 3fely 31k UMcHe ol 11/12 g1 3721 3R &R &1 bt a7 ohch ST gt a1 121/144, 1
Y BT g, 39feIy IUehT e ot 1 & Bler 8l

10. B. 122 =144 < 150 < 169 = 132, g4feiq 12 < V150 < 131 39 tanait a1 3ref ag =gl foh gt 12.5 8; 12.5 a1
aif 156.25 g1 81

11. C. Titger RAIg kU g 8 FdT 81 82 3R (-8)? aHT 64 €, 3TfeIy THIAUT & &l gl &1 hadt 8 ferad
e adfaeh &1 e STl 1

12. A. ST UeT V169 = 13 8, STafch arai uer 5+ 12 = 17 81 13 5/17 g ¥ &1ar Terd g1 918 3R aifget & aie
Sitg sifoss Tror gl &; I ot e off Remrer 81

3T e ¥ uga

IieTens THETT foh Wit SifdH 3ich gait ol A1gi g, STid aTel HTSTeh ohl QR Y aiiHel oh ol 7Y 3ich & T[0T ot
AR 8, 3R g foig a1 YT 3ich T 8] BIS Hehd | ST I <hlg TTeTdl! AT 81, ot Hefd gt fohar Iargrur
TEIY 3R T hch ST IR ST |

11 Eia ik

« RRB CEN 09/2025 §14.1, Tford utdgshd; https://www.rrbthiruvananthapuram.gov.in/assets/pdf/
FinalDetailed CEN 092025 Levellupdated on 30012026.pdf#page=28 | 35ehT IUANT fawy i T T &
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