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Fractions Decimals and Exact Calculation

What you will learn

A fraction and a decimal can name the same number. Choosing a useful form lets you compare
quantities, calculate accurately and recognise when an answer has only been approximated. By the
end you should be able to:

* Explain a numerator, denominator and specified whole, and move between mixed and improper
fractions

* Make equivalent fractions, simplify them and compare them using common-sized parts
* Add, subtract, multiply and divide fractions, explaining why the methods work

* Use decimal place value and all four decimal operations

« Convert terminating decimals and a simple recurring decimal to exact fractions

* Preserve exact values, round only when requested, and check the sign and size of an answer

This is the fourth lesson in Numbers and Calculation. It develops the fractions and decimals topics
named in the RRB Mathematics syllabus. It does not predict question frequency. Percentages,
commercial arithmetic and general equation-solving are outside this lesson.

1 Retrieve the tools you already know

Try these before reading the feedback. These are reminders of earlier lessons, not a timed entry
test.

1. Find HCF(18, 24).

2. Find LCM(8, 12).

3. Calculate 18 + 3 x 2.
4, Calculate -7 - (-2).
Feedback:

1. 6. It is the greatest positive number dividing both 18 and 24: 18 = 6 x 3 and 24 = 6 x 4. We will use
it to simplify a fraction.

2. 24. 1t is the smallest positive common multiple: 24 =8 x 3 =12 x 2. We will use it to choose
common-sized parts. Any common multiple would work; the least usually keeps the arithmetic
smaller.

3.12. Division and multiplication share a priority level: 18 +3x2=6x2 =12,
4. -5. Subtracting -2 adds its opposite: =7 + 2 = -5.

If a step is uncertain, revisit the sign/order lesson or the HCF/LCM lesson. Here we will retrieve
those tools only where needed. There is no score cutoff for continuing.
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2 Fractions name equal parts and division

Fix a whole or a unit first. If one strip is divided into five equal pieces, each piece is 1/5 of that strip.
Three such pieces are 3/5. The denominator, 5, tells how many equal pieces make one whole; the
numerator, 3, counts pieces of that size. Unequal pieces cannot simply be counted as equal fifths.

A fraction also represents division: 3/5 = 3 + 5. Sharing three identical strips equally among five
people gives each person 3/5 of a strip. The same notation therefore works for quantities larger
than one whole, and for numbers on the number line. To mark 3/5, divide the interval from 0 to 1
into five equal steps and take three steps right from O.

For positive fractions, a proper fraction has numerator smaller than denominator, such as 3/5. An
improper fraction has numerator at least as large as denominator, such as 13/5 or 5/5. A mixed
number, such as 2 3/5, records whole units plus a proper fraction: 2 + 3/5. It does not mean 2 x 3/5.

Denominators cannot be zero. A zero numerator is allowed: 0/5 = 0. Keep denominators positive
when comparing signed fractions: 3/(-5) = -3/5 and (-3)/(-5) = 3/5. The sign rules from Lesson 1 still
apply. A negative fraction lies to the left of zero; for a negative mixed amount, write —(2 + 3/5) so the
whole scope of the minus sign is clear.

Equivalent fractions keep the same quantity

Cut each fifth of a strip into two equal pieces. The whole now contains ten pieces and the original
three fifths contain six. Thus 3/5 = 6/10. Both the counted pieces and the pieces per whole have
doubled; the quantity has not.

Multiplying the numerator and denominator by the same nonzero number preserves a fraction's
value. For integer fractions here, use nonzero integer multipliers. Dividing both by the same
positive common factor also preserves the value. A fraction is in simplest form when numerator
and positive denominator have no common factor greater than 1. HCF gives a one-step route to
that form.

Worked example 1 Mixed form and simplification

Express 2 3/5 as an improper fraction, reverse the conversion, and simplify 18/24.

1. Each whole contains five fifths. Two wholes contain 2 x 5 = 10 fifths. With three more fifths, 2 3/5
=(10+ 3)/5=13/5.

2. Conversely, 13 + 5 gives quotient 2 and remainder 3: 13 =2 x 5+ 3. Hence 13/5 =2 + 3/5.
3. HCF(18, 24) = 6, s0 18/24 = (18 + 6)/(24 + 6) = 3/4. The HCF of 3 and 4 is 1, so the result is simplest.

Check: 13/5 is between 2 = 10/5 and 3 = 15/5. The reduction of 18/24 must not change its value or
its position on the number line.

Error check: Simplification cancels common factors, not matching written digits. For example, 12/15
= 4/5 after dividing by 3; deleting the digit 1 would give 2/5, a different number. Nor can we cancel
just one term in (3 + 6)/3: the whole numerator is 9, so the value is 3.
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3 Compare fractions using common-sized parts

For a common positive denominator, compare the numerators: 7/12 > 5/12 because seven twelfths
exceed five twelfths. With different denominators, first replace both fractions by equivalent ones
with a common denominator. When quantities have units, their wholes must also match: half of a
large sheet need not be smaller than three quarters of a small sheet.

Worked example 2 Compare two fractions

Which is greater, 5/8 or 7/12?

1. LCM(8, 12) = 24.

2.5/8 =(5x%3)/(8 x 3) = 15/24.

3.7/12=(7 x 2)/(12 x 2) = 14/24.

4. Since 15> 14, 5/8 > 7/12. Their difference is one twenty-fourth.

Both fractions are between 1/2 and 1, which is a useful rough check. A common denominator such
as 96 would also work; 24 is simply more convenient.

Error check: A larger denominator means smaller individual parts when the whole is fixed, but the
number of parts taken also matters. Comparing only 8 and 12 ignores the different numerators. For
negatives, the order reverses when both signs are changed: -5/8 = -15/24 < -14/24 = -7/12.

Pause and explain: Why is 4/9 less than 5/9? They count the same-sized ninths, and four is less
than five.

4 Add and subtract common units

Two fifths plus one fifth is three fifths: 2/5 + 1/5 = 3/5. The denominator stays 5 because the unit
being counted is still a fifth. For different denominators, use equivalent fractions first, then add or
subtract the signed numerators. Reduce the result if possible.

Worked example 3 Addition and subtraction together
Calculate 5/6 - 1/4 + 1/3.

1. A common denominator is LCM(6, 4, 3) = 12.

2.5/6 - 1/4+1/3=10/12-3/12 + 4/12.

3. Work left to right: 10/12 - 3/12 =7/12; then 7/12 + 4/12 = 11/12.

4. Thus the answer is 11/12, already in simplest form.

Check: -1/4 + 1/3 adds a net 1/12 to 5/6 = 10/12. The answer is positive and just below 1.

Error check: Do not calculate (5 -1 + 1)/(6 - 4 + 3). Adding or subtracting denominators changes the
size of the pieces rather than just their number. Even 1/2 + 1/2 = 1, whereas the wrong rule would
give 2/4 =1/2.

Signs remain meaningful: =2/3 + 1/4 =-8/12 + 3/12 = -5/12. Also 1/4 - (-1/2) = 1/4 + 2/4 = 3/4. Keep
a negative fraction in brackets when it follows an operation sign.
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5 Multiply as taking a part of a quantity

Multiplying a positive quantity by 3/4 means divide that quantity into four equal parts and take
three. When taking a fraction of a fraction, the subdivisions combine. This explains the rule:
multiply the numerators and multiply the denominators. A whole number can be written over 1,
and a mixed number should first be written as an improper fraction.

Worked example 4 A fraction of a fraction

Find 3/4 of 2/5 of one whole sheet.

1. Imagine the whole sheet split into five equal columns. The first two columns form 2/5 of the
sheet.

2. Split every column into four equal pieces. The whole has 5 x 4 = 20 equal pieces. Three of the four
pieces in each of the selected two columns give 3 x 2 = 6 pieces.

3. Therefore (3/4) x (2/5) = (3 x 2)/(4 x 5) = 6/20 = 3/10 of the whole sheet.

Check: 3/10 < 2/5 because taking only 3/4 of a positive quantity leaves less than the full quantity.
Multiplication need not increase a number. Multiplying a positive quantity by a positive number
greater than 1 increases it; multiplying by a number between 0 and 1 decreases it.

You may simplify common factors before multiplying: (3 x 2)/(4 x 5) = (3 x 1)/(2 x 5) = 3/10. This
works because 2 divides the entire numerator product and denominator product. It is not
cancellation across addition.

Error check: In this sentence, “of” becomes the explicit multiplication (3/4) x (2/5). It does not create
a new universal BODMAS priority. Also, =(3/4) x (2/5) = -3/10, by the different-sign rule.

6 Divide by asking what the divisor must multiply

A + B asks for the number which, multiplied by B, gives A; B must be nonzero. A reciprocal is the
multiplicative partner that gives 1. For example, (3/8) x (8/3) = 1, so 8/3 is the reciprocal of 3/8. The
reciprocal of 4 is 1/4. Zero has no reciprocal.

Why multiply by the reciprocal when dividing? Suppose we need a quantity that gives A after
multiplication by 3/8. The quantity A x (8/3) works, because multiplying it by 3/8 gives A x 1 = A. That
is why A + (3/8) = A x (8/3), not an instruction to turn over every fraction in sight.
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Worked example 5 Equal portions

How many portions of 3/8 litre fit exactly into 9/4 litres?

1. Number of portions = total volume + volume per portion = (9/4) + (3/8).
2. Multiply by the reciprocal of the divisor only: (9/4) x (8/3).

3. Simplify: 9 +3=3and 8 + 4 = 2, so the answer is 3 x 2 = 6 portions.

4. Check: 6 x (3/8) = 18/8 = 9/4 litres, exactly the starting volume.

A second view uses common units: 9/4 litres = 18/8 litres. Eighteen eighths contain six groups of
three eighths. The answer counts portions, so it is 6 portions, not 6 litres.

Error check: Dividing by a positive number below 1 can increase the numerical value. Turning over
the dividend instead of the divisor changes the question. If dividing by a mixed number, first
convert it to an improper fraction; if the divisor is 0, stop because division is undefined.

For a whole-number divisor, the same method works: (3/5) + 2 = (3/5) x (1/2) = 3/10. For signed
values, determine the sign as before: (-3/5) + (-2) = 3/10.

7 Decimals extend place value

The first three places to the right of the decimal point are tenths, hundredths and thousandths.
Each place is one tenth of the place immediately to its left. Thus 4.072 =4 + 0/10 + 7/100 + 2/1000.
The zero records that there are no tenths in this place-value expansion.

A finite decimal converts exactly to an integer fraction over 10, 100, 1000 and so on, according to its
number of decimal places. Keep the sign, then simplify. Conversely, a fraction is a division: divide its
numerator by its denominator, or make the denominator a suitable power of 10 when convenient.

Worked example 6 Comparison and exact conversion

Compare 0.7 and 0.65, then convert 0.375 to a fraction.

1.0.7=7/10=70/100 = 0.70. Hence 0.70 > 0.65 because 70 hundredths exceed 65 hundredths.
2.0.375 has three decimal places, so 0.375 = 375/1000.

3. Divide numerator and denominator by 125: 375/1000 = 3/8.

4. Check by reversing the conversion: 3/8 = (3 x 125)/(8 x 125) = 375/1000 = 0.375.

Error check: More decimal digits do not necessarily mean a larger number. Zeros appended at the
end of a finite decimal do not change its value: 0.7 = 0.70 = 0.700. A zero inside the place-value
positions can matter: 0.07 is seven hundredths, not seven tenths.

Pause and explain: 0.04 = 4/100 = 1/25, while 0.4 = 4/10 = 2/5. The position of 4 changes its value by
a factor of 10.

8 Calculate with decimals by preserving place value

The written-place methods in this section use terminating decimals. For recurring decimals, use an
exact fraction; section 9 explains a simple conversion.
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For addition and subtraction, line up decimal points so units meet units and tenths meet tenths.
Append trailing zeros when helpful. Carrying and regrouping work just as with whole numbers,
because ten of any place make one of the place to its left.

For multiplication, convert to fractions to see why the decimal-place counts add. Two decimal places
mean a divisor of 100; one more means a divisor of 10; the product has a divisor of 1000. This gives
the usual method: multiply the digits as whole numbers, then place the decimal using the total
number of decimal places in the factors. Retain any required leading zeros.

For division, multiplying both dividend and nonzero divisor by the same power of 10 preserves the
qguotient. Choose a power that makes the divisor an integer, then divide, keeping the sign rules. It is
the equal scaling of both numbers, not moving a point in just one number, that makes this legal.

Worked example 7 The four decimal operations

Calculate 4.08 + 0.7,4.08 - 0.7,0.24 x 0.5and 3.6 + 0.12.

1. Addition: 4.08 + 0.70 = 408/100 + 70/100 = 478/100 = 4.78. The 7 is in the tenths column, not the
hundredths column.

2. Subtraction: 4.08 - 0.70 = 408/100 - 70/100 = 338/100 = 3.38. In column subtraction, regroup 4
units 0 tenths 8 hundredths as 3 units 10 tenths 8 hundredths; removing 7 tenths leaves 3 units 3
tenths 8 hundredths.

3. Multiplication: 0.24 x 0.5 = (24/100) x (5/10) = 120/1000 = 0.120 = 0.12. The two factors have 2 +
1 =3 decimal places before removing the unnecessary final zero. Half of 0.24 should be 0.12, not
1.2.

4. Division: 3.6 + 0.12 = (3.6 x 100) + (0.12 x 100) = 360 + 12 = 30. Check: 30 x 0.12 = 3.6.

Error check: Aligning the last written digits in addition would treat 0.7 as 0.07. In division, 360 + 0.12
and 3.6 + 12 are both different from the original quotient because only one number was changed.

A quick size check is often enough to reject a misplaced decimal point: a sum of 4.08 and 0.7 should
be between 4 and 5; half of a positive number must be smaller; 3.6 contains many portions of size
0.12. With negative decimals, use the same sign rules as for other rational numbers: -0.6 x 0.2 =
-0.12. For signed division, 1.5 + (-0.3) = 15 + (-3) = =5: both numbers were multiplied by 10, and the
divisor became a negative integer.

Checkpoint: Calculate 0.06 x 0.4 and 1.5 + 0.3 before reading on. 0.06 x 0.4 = 24/1000 = 0.024; 1.5 +
0.3 =15+ 3 =5. The first result needs a zero between the decimal point and 2; the second can be
checked with 5x 0.3 =1.5.

9 Exact decimals and approximations are different

A terminating decimal ends after finitely many decimal places, such as 0.375. A recurring decimal
repeats a digit or block forever, possibly after an initial nonrepeating part, such as 0.8333... where
only 3 repeats. The dots must refer to a stated continuing pattern. Merely showing a few digits does
not prove a pattern.

Both a terminating decimal and a fully specified recurring decimal can give an exact value. A finite
rounded version of an infinite recurring decimal is an approximation. Write = for equality and = for
an approximation.
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Worked example 8 Division explains stopping and repeating

Explain 3/8 =0.375 and 5/6 = 0.8333..., then express 0.272727... with the block 27 repeating forever
as an exact fraction.

For 3 + 8:

1. 3is less than 8, so write 0 before the decimal point. Express 3 units as 30 tenths. 30 + 8 gives 3
tenths with 6 tenths left.

2. Those 6 tenths are 60 hundredths. 60 + 8 gives 7 hundredths with 4 hundredths left.

3. Those 4 hundredths are 40 thousandths. 40 + 8 gives 5 thousandths with no remainder.
4. Therefore 3/8 = 0.375 exactly. The remainder 0 makes the decimal terminate.

For 5+ 6:

1. 50 tenths divided by 6 gives 8 tenths with 2 tenths left.

2. 20 hundredths divided by 6 gives 3 hundredths with 2 hundredths left.

3. The same remainder calculation repeats in each following place. Thus 5/6 = 0.8333... exactly, with
3 repeating forever. Only the digits after the initial 8 recur.

For 0.272727...:

1. Give the entire recurring number a short name: x = 0.272727.... Here x is just a placeholder for
this one number, not a new operation.

2. Since the repeating block has two digits, multiply by 100: 100 x x = 27.272727.... This moves one
complete block to the left of the decimal point.

3. Subtract one copy of x from one hundred copies. The identical infinite fractional tails cancel
exactly: 100 x x = x =27, s0 99 x x = 27.

4. Divide the 27 equally among 99 copies: x = 27/99 = 3/11.

5. Check by division: 3 + 11 gives 0.27 with remainder 3 after the two decimal places, so the block 27
begins again and continues forever.

The subtraction is valid because both tails represent the same entire recurring fractional value. It is
not a subtraction of two decimals that have been cut off after a few digits. We needed 100 because
the block contains two digits; a one-digit repeating block uses 10.

Error check: 0.27 = 27/100, while 0.272727... = 3/11. These are not equal. Writing “27 repeats
forever” prevents the dots from being read as an unspecified continuation. Do not replace the exact
value by 0.27 halfway through a calculation.
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A useful link back to prime factors

Every rational number has a terminating or eventually recurring decimal expansion. In long division
by a positive integer b, the remainder is one of 0, 1, ..., b = 1. Either it becomes 0, or one of the
finitely many nonzero remainders repeats. The same remainder starts the same following
calculation, so its digits then repeat. After reducing a fraction to simplest form with positive
denominator, it has a terminating decimal exactly when that denominator has no prime factors
other than 2 and 5; denominator 1 also terminates. Powers of 10 contain only 2s and 5s, so such a
denominator can be multiplied up to a power of 10. A remaining different prime factor cannot be
removed that way.

For example, 3/8 has denominator 23 and terminates. The reduced denominator 6 = 2 x 3 in 5/6 still
contains 3, so its decimal recurs. Reduce first: 3/6 = 1/2 terminates even though the unreduced
denominator 6 contains 3. This test predicts the type of expansion; division determines its digits. A
nonterminating, nonrecurring decimal is not rational; that distinction returns with square roots in
Lesson 5.

Worked example 9 Round only at the requested step

Round 7.286 to two decimal places.

1. Two decimal places retain tenths and hundredths. The hundredths digit is 8; the next digit, in the
thousandths place, is 6.

2. For the usual school rounding rule used here on nonnegative numbers, a next digit from 0 to 4
leaves the retained digit unchanged; 5 to 9 increases it by 1, carrying if necessary.

3.Thus 7.286 = 7.29 to two decimal places. The exact original number remains 7.286 = 7286/1000.
4. Check: 7.286 is 0.004 below 7.29 and 0.006 above 7.28, so 7.29 is the nearer hundredth.

Error check: Simply dropping the final digit gives 7.28; that is truncation, not the requested
rounding. Also do not write 7.286 = 7.29. Rounding changes the value here.

Checkpoint: 2.344 = 2.34 and 2.345 = 2.35 to two decimal places under the stated rule. A carry may
cross a place: 1.996 = 2.00. The two zeros show the requested two decimal places. Keep exact
fractions during intermediate work unless the question explicitly asks for an estimate.

10 Choose an exact form before using BODMAS

Use whichever exact representation makes the work clear. A terminating decimal can become a
fraction; a convenient fraction can become a terminating decimal. Then respect brackets, powers,
multiplication/division left to right, and addition/subtraction left to right. Check that the evaluated
divisor is nonzero.

ParikshaPDF | RRB Group D | Numbers and Calculation



Worked example 10 Fractions and decimals in one expression
Evaluate (3/4 + 0.5) + (5/8).

1. Convert exactly: 0.5 = 1/2.

2. Evaluate the bracket: 3/4 + 1/2 =3/4 + 2/4 = 5/4.

3. Divide: (5/4) + (5/8) = (5/4) x (8/5) = 2.

4. Check: the dividend 5/4 = 1.25 is twice the divisor 5/8 = 0.625, and 2 x (5/8) = 5/4.

Error check: Keep the whole sum grouped before dividing. Turning 3/4 + 1/2 into 4/6 would add
unlike parts incorrectly. There is no reason to round an exact answer of 2.

A last safety check: (1/2) + (0.75 - 3/4) is undefined, because the grouped divisor is 0. All the written
denominators may be nonzero while a calculated divisor still becomes zero.
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11 Independent practice

Attempt all twelve questions before viewing the key. Choose one option and record a calculation or
reason. The questions are original learning practice, with no time limit, no negative marking and no
pass cutoff; they are not a full RRB CBT simulation.

1. What is 21/35 in simplest form?

A.7/5 B.3/5
C.3/7 D. 1/5

2. Write the mixed number 3 2/5 as an improper fraction.

A. 6/5 B.5/5
C.11/5 D.17/5

3. Which comparison is correct?

A.7/10>2/3 B.7/10<2/3

C.7/10=2/3 D. These numbers cannot be compared

4. Which statement correctly compares 0.09 and 0.1?

A.0.09>0.1 B.0.09 =0.1
C.0.09<0.1 D. They cannot be compared without rounding

5. Calculate 7/12 + 5/18.

A.2/5 B. 12/36
C.31/36 D.7/6

6. Calculate 5/6 - 3/8.

A.11/24 B. 1/7
C. -1 D. 2/24

7. Calculate (4/9) x (3/8).

A. 7117 B. 4/3
C.1/3 D.1/6
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8. Calculate (5/6) + (10/9).
A. 25/27 B.3/4
C. 4/3 D.1/2

9. Calculate 2.75 + 0.6 - 1.08.

A.2.27 B.1.73
C.3.23 D. 2.87

10. A learner claims 0.84 + 0.07 = 1.2. Which correction is valid?
A. 0.12, because only 0.07 becomes 7
B. 120, because the quotient must have one extra zero
C. 1.2 is correct because both decimals have two places

D. 12, because multiplying both numbers by 100 gives 84 + 7

11. Which fraction equals 0.363636... exactly, when the block 36 repeats forever?

A.9/25 B. 4/11
C. 36/11 D. 2/11

12. What is the exact value of (2/3 + 1/6) x 1.2?

A.0.9 B. 1.02
C.1 D.1.2
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12 Explained answer key

1. B. HCF(21, 35) = 7. Divide both numerator and denominator by 7: 21/35 = 3/5. Since 3 and 5 have
no common factor above 1, this is simplest. Dividing only one of the two numbers would change
the value.

2.D.32/5=3+2/5=15/5+2/5=17/5. Check: 17 =3 x 5 + 2. The mixed number adds two fifths to
three wholes; 6/5 comes from incorrectly multiplying 3 by 2/5.

3. A. Use denominator 30: 7/10 = 21/30 and 2/3 = 20/30. Since 21 > 20, 7/10 > 2/3. Different
denominators do not prevent comparison; make the parts the same size first.

4.C.0.1=0.10=10/100, while 0.09 = 9/100. Nine hundredths are less than ten hundredths.
Comparing the digit 9 with the digit 1 while ignoring their place values gives the wrong result; no
rounding is needed.

5. C.LCM(12, 18) = 36. Thus 7/12 + 5/18 = 21/36 + 10/36 = 31/36. The numerator 31 shares no factor
above 1 with 36. Adding numerators and denominators directly would give 12/30 = 2/5, which does
not count common-sized parts.

6. A. LCM(6, 8) = 24. Convert both fractions: 5/6 = 20/24 and 3/8 = 9/24. The difference is (20 - 9)/24
=11/24. 1t is positive because 5/6 > 3/8. Subtracting denominators would be invalid.

7.D. (4/9) x (3/8) = 12/72 = 1/6. Or simplify 4 with 8 and 3 with 9 before multiplying, giving (1 x 1)/(3
x 2). The answer is smaller than 4/9 because its positive multiplier 3/8 is below 1. Adding the
numerators and denominators is not multiplication.

8. B. Keep the dividend and invert only the nonzero divisor: (5/6) x (9/10) = 45/60 = 3/4. Check: (10/9)
% (3/4) = 30/36 = 5/6. The result is below 5/6 because the positive divisor 10/9 is greater than 1.

9. A. Align places and work left to right: 2.75 + 0.60 = 3.35, then 3.35 - 1.08 = 2.27. Equivalently, (275
+60 - 108)/100 = 227/100. Treating 0.6 as 0.06 would instead produce the incorrect answer 1.73.

10. D. Scale both numbers by 100: 0.84 + 0.07 =84 + 7 = 12. The check 12 x 0.07 = 0.84 confirms it.
The proposed 1.2 fails because 1.2 x 0.07 = 0.084. Only scaling one of the two numbers changes the
quotient.

11. B. Let x name the entire recurring decimal. Then 100 x x = 36.363636... . Subtract x: 99 x x = 36,
so x =36/99 = 4/11. The finite decimal 0.36 equals 36/100 = 9/25; it is not the given infinite recurring
value.

12. C. First evaluate the bracket: 2/3 + 1/6 =4/6 + 1/6 = 5/6. Convert 1.2 exactly to 12/10 = 6/5. The
product is (5/6) x (6/5) = 1. No rounding is needed. Replacing 2/3 by 0.67 too early would introduce
an approximation into an exact calculation.

13 Use errors to choose your next step

* Mixed form or simplification error: return to section 2 and Worked example 1

« Comparison or fraction addition/subtraction error: return to sections 3-4; name the size of each
part

* Multiplication/division error: return to sections 5-6; explain the scaling or multiply back
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+ Decimal place or operation error: return to sections 7-8; use fractions over 10, 100 or 1000 to
check

* Recurring-decimal or rounding error: return to section 9; identify the entire repeating block and
distinguish = from =

* Mixed-expression error: return to section 10; keep brackets and exact values

Cover the key and retry missed items. Also explain why 3/6 terminates after simplification, why 0.27
differs from 0.272727... with 27 repeating forever, and why rounding 2.345 to two decimal places
gives 2.35 under our stated rule. If an explanation is unclear, revisit that example rather than
chasing a total score. There is no numerical pass gate.

Sources and next step

The explanations, teaching sequence and practice are original. These sources support the
mathematical concepts:

* RRB CEN 09/2025, §14.1, printed p.28: syllabus scope includes fractions and decimals; no topic-
frequency claim is made

* NIOS Mathematics 211 Chapter 1, 881.4-1.7, printed pp.11-21: equivalent fractions, comparison
and rational arithmetic; the two sections labelled §1.8, pp.22-25: decimal expansions and exact
conversions; §1.13, pp.30-31: approximation

« NCERT Ganita Prakash Grade 7 Chapter 3, §3.4, printed p.58 onward; the zero discussion, p.70;
83.7, pp.74-75: decimal place value and addition/subtraction

* NCERT Ganita Prakash Grade 7 Chapter 8, 88.1, printed pp.173-186, and §8.2, pp.186-190:
fraction multiplication and division

* NCERT Class VII Fractions and Decimals via IIT Kanpur SATHEE, 882.1.1, 2.2, 2.3 and 2.4: fraction-
of-quantity meaning, reciprocal division and decimal multiplication/division

Next, Squares Square Roots and Sensible Estimates will use fraction simplification, prime factors
and exact decimals to explain square roots. No new fraction algorithm is needed before that lesson.

A concrete way to picture the idea

Recutting a strip does not change its length

Take one strip as the whole. Mark it into four equal lengths and keep three: you have 3/4 of the
strip. Now cut each of those quarter-lengths in half, and imagine the whole marked the same way.
The whole has eight equal lengths, and the kept part has six. It is still the same length: 3/4 = 6/8.

This explains why both numerator and denominator change together. Cutting the kept part into
more pieces does not create more strip. To add 1/4 of the same whole to 1/8, rewrite 1/4 as 2/8;
then 2/8 + 1/8 = 3/8. The counts can be added because each counted piece is now an eighth.

The comparison requires the same whole and equal-sized pieces. It explains equivalence and
common-denominator addition; reciprocal division and decimal rounding need the separate
explanations in the lesson.
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https://digital.nios.ac.in/content/211en/Chapter-1.pdf
https://ncert.nic.in/textbook/pdf/gegp103.pdf
https://ncert.nic.in/textbook/pdf/gegp108.pdf
https://sathee.iitk.ac.in/sathee-railway-exams/student-corner/ncert-books/class-07/mathematics/chapter-2-fractions-and-decimals/

Quick reference

Meaning and equivalent forms

For a/b, b is nonzero. With a positive denominator, it names the part size and the numerator counts
those parts. Keep the whole and unit fixed. A mixed number means asum:23/5=2+3/5=13/5. A
fraction also means division.

Multiply numerator and denominator by the same nonzero integer to obtain an equivalent fraction;
divide both by a positive common factor to simplify. HCF gives simplest form in one step. Cancel
factors of entire products, not digits or isolated terms of sums. Keep denominators positive for
comparison.

Fraction operations

+ Compare: choose a common positive denominator and compare signed numerators

+ Add/subtract: rewrite as common-sized parts, operate on the numerators and keep that
denominator

* Multiply: multiply numerators and multiply denominators; common factors may be simplified
first

* Divide: multiply the dividend by the reciprocal of the nonzero divisor only; check by multiplying
back

+ Convert mixed numbers to improper fractions before multiplying or dividing

* For a positive quantity, multiplying by a number between 0 and 1 decreases it; dividing by such
a number increases it

* The signed-number rules and BODMAS still apply; a calculated divisor of 0 makes division
undefined

Decimal place value and operations

Tenths, hundredths and thousandths correspond to denominators 10, 100 and 1000. Thus 0.375 =
375/1000 = 3/8. Appended trailing zeros preserve value: 0.7 = 0.70, but 0.07 differs.

For terminating decimals, use these written-place methods. For addition/subtraction, align places.
For multiplication, the total decimal-place count in the factors gives the placement before
unnecessary trailing zeros are removed. For division, scale both dividend and nonzero divisor by the
same power of 10 until the divisor is an integer. Check signs and size, then multiply back to check
division.
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Exact or approximate

A stated infinite repeating pattern gives an exact value: 0.272727... with 27 repeating forever = 3/11,
while finite 0.27 = 27/100. Name the entire recurring number x, shift a full block by multiplying by
100, subtract the identical tails, then divide: 99 x x = 27.

Reduce before predicting decimal type. A positive denominator containing no primes except 2 and
5 gives a terminating expansion; denominator 1 also does. Other reduced denominators give
recurring expansions.

For the nonnegative numbers rounded here, inspect the first discarded digit: 0-4 keeps the retained
digit, 5-9 increases it by 1, carrying if needed. Use = when the value changes: 7.286 = 7.29.
Preserve exact values until the requested rounding step. Learning practice has no pass cutoff.
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fOa <ameq ok Odtas oTET

g F7 HE?

Qo 99 3R Qeh GRACT e 6! U1 h &t &7 gl Gehd 8| GlAUTSTR U - 9 AT I g1, Fal T0H1 3R
GLTeh IR IT Gfache IR & 3R AT ST §idT g1 UTS S 3id deh 317U

.« 3731, 8% 3R 77 fhy 7 yuf et e T qur s [ ofk R (44 @l ger-gaR & sea gt

« I 9 7GR, I8 TRedH €U H forg Tl 3R T SRR S Bl T Jol1 o Tontt

« TFAT S IR A R IRT GRSt o1 IUTNT e TR

« Fid GAHAT qUT Yoh TR STTad] GHAT ! Géldh 9F H Tgol Ten!

« & &I TOMAT B Gl A Y 1@ Fot, AN STH WR 8t Fehead 714 forg It 3R 3R &1 [Ig auT SR Sirg

ot

g YU 3fIR ITUMT ohT AT UTS &1 599 RRB 70T utawshd & 2w ¢ {9 3fR gsmea fawy fesfad fog 1w &
2 fordt faw & Uil <l ST et AT A8l e 71T &1 ufaRrd, sareariien Mford 3R |THT=T GHIh0T g T
S UIS & SR | -Tgl 8

1 uget 9 g1eET &t arg &

& UgH T Ugdl 35 SN | & fUSet Utal dhi I1E Gt aTet U §, THIeg UaT Uier gl |

1. HCF(18, 24) I1d &

2. LCM(8, 12) F1d &I
3.18 + 3 x 2 Mapr|
4. -7 - (-2) R
&l 3R Tehd:

1. 6138 18 3R 24 T &t f1:4W AT <7 aTelt T TS 4TS T=AT@: 18 = 6 x 3 3R 24 = 6 x 4| 3HHT IUINT
7 ol TR pA F B

2. 241 I8 I BT YT HUa g: 24 = 8 x 3 = 12 x 2| 399 A 3MHR & g T | i ot et v
AT, TIY BIT o T FHATI: TOET BIET gt g

3. 121 91T 3R T[0T <l WAARAT A 8: 18 + 3 x2=6x2 =121

4. -51 -2 &l g R Ieh! [Audta den Jedt 8: -7 + 2 = -51

afe; fonedft =RoT 7 TE &, Ot g sk Githar-sed arer uts a1t HCF/LCM atert uTs foR 3 | T8t 39 Trerl ol chaet
SR U8 R TG thadt | 31T g & g aiept &Y ahis =gad e gt 81

2 o7 gu= @ ok unr g2rfd &

Ugel QX1 3TehR T 3ehls ad e | ITE Yeh Ug! ol Ui 9o gl | aiie, dt gx fewam 39 ugh & 1/5 81 88 i 8= 3/5
g1 8%, gt 5, Fardr g foh fohda a9 8 fetens U quf smrd €; Sier, It 3, T ¢ foh 39 SR & foha fawd
forg U €1 Srgu el ol shaet MR T|TH uTad i A8l A1 9and |
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o T oft qarfar 8: 3/5 = 3 + 51 i Tep St ufeat uia @i | aRTeR dies IR Udeh ol Teh Ugl anf 3/5 el
eIy U5t Tohd eh Ut & TS1 AT SR TaT @1 chl TeArsit o forg +ft e dear 81 3/5 Sifchd et ok felg 0 & 1
hY g ! Ui GAEE RO F e 3 0 F i a=or & SR AT

AT O | 3T T o1 ST s A Sler glar g, Sid 3/5 | fares fO4= ohr 3121 8% & SRR a1 39T FST g1 8, oY
13/5 a1 5/51 fAst f¥=, 2 2 3/5, yof szt ofk 3T o o1 i gifar &: 2 + 3/51 g9 oref 2 x 3/5 =61 &1

B T 51 Bl Hehdl| 32T T 8 FendT 6: 0/5 = 01 YT 3R FHUMTcHE fH=] dhl g1 shed 9T &R YTHeh 3E: 3/
(-5) = -3/5 3R (-3)/(-5) = 3/51 U1 1 & fag-faw gl +ff AN & | oI 9= 3 o 12 1R g1 8| KUMTHR
Ay a7 & forg —(2 + 3/5) ford, arfes a1k 38 foh o1 g R alT R arg 8l

I 9= & A 7l aeerdt

UE & Uk Uiad [oed i & aRTeR fgedl # onrd | o1 R # a¥ g 8 R Uget & o= urad fowl A og Bt 8|
Faforg 3/5 = 6/101 fog 7y Rt Y Tear ofk R & faeit it e, <t et g2 &; @ agt 21

32T 3R 8 hl Yeh 81 YR H&AT § N i WR 9= T I g1 d&eTar| Tgl Yuiieh ST 3R g aret 91 o forg Six
quifeh T0Teh o | &Y T Uah Bt HFTcHeh IHTTE UGS T 9T 37 R +ft 719 781 agerar| f9a TReas & § a9 § 5
3 3R YATHR g T 1 F 2T his IWIMS UGS A gt HCF § Ueh 81 =R01 # g &Y et S1em 31

&« foraT IErgur 1 sy = ik arefianur

2 3/5 @t faug fOa & gea, fthe IeteT TUiaRor e 3R 18/24 ol TReraq 0 § fard |

1. 8 YUl # Uig ulad g g1 &t quif # 2 x 5 = 10 Uiwd fg@ g1 fiF siR Sitgd .k 2 3/5 = (10 + 3)/5 = 13/51
2. I FUIARUT & 13 + 5 T AT 2 3R AheT 3 8: 13 =2 x 5+ 31 g4feig 13/5 =2 + 3/51

3. HCF(18, 24) = 6, 3afeit 18/24 = (18 + 6)/(24 + 6) = 3/41 3 3R 4 &1 HCF 1 &, 3T Ig Teidd =1 g1

S 13/5 T A 2 = 10/5 3R 3 = 15/5 & i &1 18/24 3 TReftehur & IYhT AT AT TAT [@T TR WA Tel
e AT

AT hl ST TRl # INAME UGS hed 8, Teh SiY e aTet 3ieh g1 | I&TEX0T & folg, 3 F 9RT & |
12/15 = 4/5; 3ieh 1 e W= 2/5 ook, STt SrerT Tt 81 3¢ avE (3 + 6)/3 & i1 # dhact Yeh UE ohl @1 dhIe
Yehdl | ORT 3T 9 8, TAAY HH 3 81

3 §HH TR & fgwl @ gor=im &

A YTHh 8 81 TR i hl g1 he: 7/12 > 5/12, Fifch A1d IRed [ Uid aRed foed & 3ifreh g1 g 3rerT
&, Il ugel &Y el THM &R aTelt ged 91 § Saet | Sehrsal arefl Arnst | qui +ff g9 g1 =nfeq: a2t fie e smer
fewar ST&=<t 781 foh =it sfie & i e T Sler gt
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& forar Iergwor 2 & f9=t i e

5/8 3R 7/12 & &l g1 &2

1. LCM(8, 12) = 241

2.5/8=(5x3)/(8 x 3) = 15/241

3.7/12=(7x2)[/(12 x 2) = 14/241

4.15 > 14, 39flq 5/8 > 7/121 3ahT iRk Ueh AidIqdl fgdT g1

a1 94 1/2 3R 1 & & §; I8 Yok ST A1ET Sird &1 96 ST GERT THM g3 HY A T, 24 &A1 chadl Hfeeh
gfaersa g1

Terdt < St guf 9 gt af 981 83 U g ol ®teT a1dT 8, ek fohd= fgd forg 71q 8, a8 +ft 5t 81 et 8
3R 12 T JAT et I STRT-STeT ST Bl JUT 81 St g1 1 g FacTohy FUNTHS che UR 3hi Jofedl &: -5/8 =
~15/24 < -14/24 = -7/121

Fheh JHSITS: 4/9, 5/9 T BteT =i 82 -1 A IHE TR & Fid @ iR 71w & ok =R, utar @ sler 1

4 AT SR1Sal dt StS ok werd

<t utad fget & gen utadt fgwr Siea R i ufed R fetd €: 2/5 + 1/5 = 3/51 8 5 &t Igar &, it st o &t
goh1e M f uTaal fgeT 81 83 31er g, ot Ugel god 9= IHTes 8 AT he; O FRAIgl afga sier Sits a1 gerd | §va
gl at aRomd WReT &L

&« fohar 318 3 St Sk ueTa Uas 91y

5/6 - 1/4 + 1/3 |

1. M & & fag LCM(6, 4, 3) = 12 & Fhd &1

2.5/6-1/4+1/3=10/12-3/12+4/121

3.9WdaWas: 10/12-3/12=7/12; R 7/12 + 4/12 =11/121

4.3R11/12 & 3R Ugat & WeAdd ®U H g1

S —1/4 + 1/3 AT S U9E 5/6 = 10/12 F 1/12 ST 81 IR 4TS 3R 1 & AT RA 8

Tadt AT Sir: (5-1+1)/(6 - 4 + 3) 7 Feprel | 830 ol STisa a1 g T 3wl i T & 91y It 3R ot aga
STTQT | TTEMROT IS180T H oft 1/2 + 1/2 = 1, Safeh Terd Raw @ 2/4 = 1/2 @i

gl e srfargarg: -2/3 +1/4=-8/12+3/12=-5/121 5t @G 1/4 - (-1/2) = 1/4 + 2/4 = 3[4 Gfcrar-
RIg & 918 3119 aTell FUTTcHe (99 ol hIBH A @ |
5 7701 &1 31 fohedt s o fgwT = 8

foRdlt erTcHeR AT Bt 3/4 & UM e ot o7 ¢ I8 IR SRR Gl # dier 3R 39 & i 11 o= a1 o oi )
faedt a1 farrer o g1 81 33t & o fAetdr 8: sizil ot a7 iR & ot Simuw # o ol | QUi ST Rl &R 1 h
1Yy forkg geha ¢; A 197 ot uget fauy fO= § se|
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g« fohar Ie1gxur 4 9= o1 fa=

Toh QX 2ffe & 2/5 91T T 3/4 A1 A2

1. ThedHT @ foh gt 2ffe ufg sRTeR Wi & 9é g1 ugat &f @ 8ffe 1 2/5 91 81

2. BT ol IR SRIeR et A ate | gt e F 5 x 4 = 20 sRreR B &1 T Y & Wl A @ Udeh & IR # 9
fER A W 3 x 2 = 6 g fAerd €1

3. gqferg (3/4) x (2/5) = (3 x 2)/(4 x 5) = 6/20 = g <fte &1 3/101

Sird: 3/10 < 2/5, rilfen frelt emTaeh AT T Sharel 3/4 &9 TR G AT & A fAerdT g1 Tom A1 ST Serdr gl
&1 YT AT oht 1 9§ ST Y-TcHeh T&AT 9 0T ehed TR HH d&dT 5; 0 3R 1 o &g hl Tear § 701 el IR gedT 6

T & Uget SUAE [UHAES TR o dohd 6. (3 x 2)/(4 x 5) = (3 x 1)/(2 x 5) = 3/101 Tg 3TfeIy ! & Fifch 2
QR 32T & UMHhel 3R T &R & T[UFh, G chl YT &dT 81 Tg ST1S o UGl &l ahleAT o1 o

el <hY STid: 39 ey | fohelt AT a1 fgear o= et Tw 1om (3/4) x (2/5) & forar man g1 TS 2rea “of” & forg
BODMAS # @i a1 raHifies UraffendT-Tax gl a-dT| 31T gl & s @ -(3/4) x (2/5) = -3/10 +t 81

6 ¥ & g foh WroTeh vt foRa 1o @it &

A + B 39 I&A1 ! gadT & 19 B & 0T &t TR A ;B 13 gi=1 =nfeq) fonelt s1s[r T ot ek 98 9T &
S ed o A R 1 FAerar 81 3arexvr & oy, (3/8) x (8/3) = 1, 34fery 8/3, 3/8 o1 kA g1 4 ST HehH 1/4 81
T hT ShA ATg! BIdTl

T & THY HhA Y 0T AT hed 67 A o foh gH QT AT A1y ford 3/8 & T[0T et TR A fet | /1T A x (8/3)
g I el &, HITh 38 3/8 A UM A WA x 1 = A a1 81 S dRUT A + (3/8) = A x (8/3) &1 3TehT 31 Tg
781 & for I feza? areft &= 1999 Y Sere &

& forar Iergeur 5 aaH @
9/4 #ftex 7 3/8 ¢ftex & fohdm B Siep-&ias F971?

1. et Y dwen = ot Smaad + & 3 &1 smaa+ = (9/4) + (3/8)1

2. hacT HTSTeh oh GohH 9 0T e (9/4) x (8/3)1
3.TRAP: 9+3=33R8+4=2,3aTIW3x2=6EEI
4. S 6 x (3/8) = 18/8 = 9/4 <ftex, St St URfVeh 3maa+ g1

TERT AiehT T FehTSd] ohT &: 9/4 wiiex = 18/8 ofiex| 37aRE 3imad fgedl # i 31ad fewl aret ©g Wi 9+d &1
SR o 1 @1 8, 36fciy 6 o g, 6 e 78|

Tl Y Site: 1 T BIET TS TAT T U ¢ IR TATHS A §6 JehdT g | HTSTeh o W WR YIS &l ST UH
gect a1 g1 sy T @ wmr 2 @ g, ot uge S fawy g & gea| 9reies 0 gt dt @eh, rifer v sraRenfia g1

gof T @ w3 F oft 7 fafdr &: (3/5) + 2 = (3/5) x (1/2) = 3/101 g areht Teemsii & ugdt H g Rg aa
&3 (-3/5) = (-2) =3/101

7 S I 919 &1 R &

ZMeq foig o aT8 SR Ugel i AT S21ieT, QAT 3R TgHisT & | Udeh T &l A 39k Sich a18 3R oh VI ol
&qal 9N g1 34afeig 4.072 =4 + 0/10 + 7/100 + 2/10001 7 dTaT & foh 39 SI-ig-71 fO=dR & a=rizr 781 &
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foRelt Hid qerTcTa ot ITch ared RITHI 6l T&aT & AR 10, 100, 1000 SMfE & areft guries {9 & ¥éle &9 @
I Tohd ¢ | g TG T iR oy TR e | I f&emm #, 947 Gop 1T 8: i1 ot X ¥ 9T & a7 Gfaemsiah gt af &2
T 10 i foneht Iuge a1 & 5 |

& fohar I1ER0T 6 G-I SR A&tk FiaRor

0.7 3R 0.65 Y o1 e, fhz 0.375 t A & et |

1.0.7=7/10=70/100 = 0.701 3TfeiT 0.70 > 0.65, Rifch 70 AT, 65 AT T 31k F

2. 0.375 # qemerd & i = &, 39 0.375 = 375/10001

3. 3ix7 SR g At 125 § I &: 375/1000 = 3/81

4. IAT FUTARUT eheh Siid: 3/8 = (3 x 125)/(8 x 125) = 375/1000 = 0.3751

eIl Y ST GCTd oh Hfeeh 3ich g § TEAT ST g) 1o 9l gl | Hid GUAHAT o 3d H [ Sfie & A g1
F&erdr: 0.7 = 0.70 = 0.700 | RIT-I-HT & ST o WA ohT [T AAYU! 8 Gehdl &: 0.07 ITd AT &, TTd G
LRl

Teheh? TG 0.04 = 4/100 = 1/25, Siafh 0.4 = 4/10 = 2/51 3ich 4 &1 R F&= ¥ IR A 10 AT T&dT &

8 ZAWed <hl MU A RITT 719 9910 &

39 W3 i fafaa emag-w= fafdar gid gemedi & forg €1 sadt gl o fold 9éiep {97 &1 IuaiT & W8 9
H Qb T TUTARUT GHESITAT T 8|

S 3R geTa | axmer foigaii ol Uah e & 1, difch gehrsal o 1 Schrsar SiR geriar & - erisr S| S_exd gt
dt sfd 7 g S| g1idet R IUR <kt ufehar gof dwearert St 8, aifes fordl T &t <8 gehrsal 399 a1 ard I
I Geh SIS a8

T # {99 T 9T 8 foh axmcra Rl STy it S[Edt 8 | &t Gred Rl et 31 100 § 9T 8; Ueh 3R
I T 1Y 10 & 9T 8; TOH%A H 1000 & 9T gR1T | 399 I fafe) fAerdt &: sicl ot guf Sy At 7om &
3R iR ST TRl o et TATT R & STAR AT Y | STER TS TR LI H 3TaTeh Y 36 |

W H 9IS 3R LT HISTeh, ST <t 10 hl GHM °T1d & T[0T e R HRTh Aol dead| QT O1d I fSrad wreieh
quifer s 1Y, fhR fRig-FaHl el e 3 gy T &1 &l Seanaft el 91 0Teh 8 seel & ShRUT I8 fafd T@l &;
hadl Yeh TT H &Aeq foig f&den™ & RoT 8|
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&1 fohar Ie18vur 7 2 Y IR dfchard
4.08 +0.7,4.08 - 0.7, 0.24 x 0.5 3fR 3.6 + 0.12 et |
1.3118: 4.08 + 0.70 = 408/100 + 70/100 = 478/100 = 4.78| 3ich 7 GRARA & TN | g, A b W9 H g1

2. 9219: 4.08 - 0.70 = 408/100 - 70/100 = 338/100 = 3.38| TWiY-fafr & 4 gen1sal O E=Ti*T 8 *IAIRT i 3 ShIgAr
10 Z=rier 8 iR o =0 H fihe foRd | 7 _1ieT 8¢ WR 3 SehIgdl 3 gRrier 8 IdisT I9d &1

3.7[OM: 0.24 x 0.5 = (24/100) x (5/10) = 120/1000 = 0.120 = 0.121 3y FTGLTH YL g J UGt &I Ut
%2+ 1=33AHAd RAF g1 0.24 opT 31 0.12 AT ALY, 1.2 s

4, 9mT: 3.6 + 0.12 = (3.6 x 100) + (0.12 x 100) = 360 + 12 = 301 Sif=: 30 x 0.12 = 3.61

Terdt &t ST STt | sifay ford siehl ot Uah Tt & @ @ 0.7 vt 0.07 1 forar Stream| “mr & 360 + 0.12 3R 3.6 +
12, T T 9T § ST 8, SRiTch hael Yeh T Iaett 718 g

3MTehR ch! BIY ST IR TTeTd G TATH Uhs odl 8: 4.08 3R 0.7 &1 AT 4 3R 5 & &tar gi=r =nfey; fopeht
eTTcHch T hT 31T ST BieT g1 A1ey; 3.6 & 0.12 & s T8 3T | oA gererd § 37 uRAY Temail
I & Re-Far @ & -0.6 x 0.2 = -0.121 Rg gfka wrr d, 1.5 = (-0.3) = 15 + (-3) = -5: &Y Gearsif &l 10
g 1Tt fohaT T 3R HTSTeh UM QuIfeh &1 7T

g T SiTa: 31T UgH & Ugat 0.06 x 0.4 3R 1.5 + 0.3 Aerei| 0.06 x 0.4 = 24/1000 = 0.024; 1.5+ 0.3 =15+ 3
= 51 Ugal SR # axmad foig R 2 & off9 g T1fgql g &t sifg 5 x 0.3 = 1.5 & &

9 gdieh AT 3R fAche AT S T &

Hid gmeq HifAd amerd Rl & &1G GAT gidT 8, 99 0.375 | 3Taedl SMAea | ohls 3ich IT 3ichl ol THg gHAT
ST &1 [N H T 3ich 7 ot gled, 2 0.8333... & hadt 3 algerdt g1 faigsii o1 oref WE U & Farm
TR T ITAT sh BT AT | chael $© 3ich fe I s g a1 gidTl

Hid qAed 3R U3 aRg ST AT STerd] GHed, a1 dieh A & Hehd 8| 3d JATad] GrHerd ol HfAd Rl deh
forar fRehead a1 Gfache gla1 &1 9HMdT & folw = iR Ifahed & fou = ford |
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g« fohar 31T 8 WT & "wIfey Silk sgfa awsd
3/8 =0.375 3R 5/6 = 0.8333... Al | fthx 0.272727... &t Géleh 9= # ford, 9w 27 o1 wigg gAen Qg 8l
3: 8% famw:

1. 3, 8 ¥ BT ¢, 39fely axmerd foig & uget 0 ford | 3 gerTaal ot 30 =T A | 30 + 8 § 3 &erier fAeld 8 3k 6
TR T 8

2.3 6 =0iRT, 60 AT &1 60 + 8 § 7 Uiz Aead € 3R 4 <raier s=d g1
3. 3 4 2rqier, 40 T €1 40 + 8 ¥ 5 A fAed & 3R $© 6! srad
4.39ferq 3/8 = 0.375 Géleh g1 ATt 0 §F TR ERrAed JHTH gl ST 8|
5+ 6 o forg:

1. 50 E1ieT el 6 F WY & TR 8 E2rier fierd & 3fiR 2 &30y arerd 8|

2. 20 Ui T 6 F 9T &7 WR 3 2raier fAerd € $iR 2 rdier s=d g

3. B 3Tl WA UR AWhel chl gl 0T foh 31Tt €1 39feiT 5/6 = 0.8333... Télah g 3fR 3 §AM SIgrdT &1 URfNh 8
& d1C & 3ih gl qIgdd 8l

0.272727... & fo:
1. O3 STt Tt bl Bfel A & x = 0.272727...1 Tg1 x S Yoh &A1 oh1 RIHYRE 8, s A3 Gichdl o1 |

2. TIEH ATt g H & 3ieh 8, Ay 100 ¥ UM s 100 x x = 27.272727...1 T4 Toh YR THE &AAT foig oh 918
3TR Tl ST 8

3. 9t ufaai & 9 uep ufd gerd| g1 & gmerd o d1g bl Teh STT 3T STTadt 91T Sich-&leh ehe STTaT 8: 100 x X — X =
27,39aflg 99 x x = 271

4. 27 ot 99 sRTeR ufaal # die: x = 27/99 = 3/111

5. 9T e SiTd: 3 + 11 & SRAW o & R deh 0.27 Acrar g ik Authet fhr 3 81 S11a1 81 3aferg 27 o g i
[ Bl EHT TG &

gg UCId Fe! ¢ JIfch Q1 H GUAAWd S J1G ol OXT ST A Ueh 6 6| I8 & UH GrHeTdl ol 9erd gl & g
3ichl o TG e feam 7T g <leRA aTel Tg H &l ik g1 o shruT 100 foran 7T §; o Sieh o Wig & fog 10 oid 81

oA Rt Sifa: 0.27 = 27/100, Safeh 0.272727... = 3/111 3 SRI&R ol g1 “27 gAM algxrar g feram 9 foigatt o
31 IgE g} TgdT| TUMT & st Tdleh A &kt 0.27 & 9 Jea|

ST UG ST & Iuahft daer

Udeh URAY TEAT 1 GHd UHR Fid BIdT ¢ T fohdlt T & Hrardl g1 ST ¢ 1 9T Yuifeh b & &l 91T # A9the]
0,1,...b-1F3FE gar g1 ag ar dt 0 g g a1 HfAd A9a MY AUhed! F T IS SIEY | A JTRA &
ST Y TTOHT TH S gl 8, 3afeiy fOR oich alerd €1 9l eFTeeh 8% aTel TRetad =0 § fore= & s1e 39eht
amerg Steh afl Fid gld1 ¢ 519 g3 H 2 3R 5 & Sl1aT chlg TS T[U-ES A 81; 82 1 814 IR Y qemfera wid 8110
T o1l # chaet 2 3R 5 81 &, 39eIg TF &R et T[0T ek 10 I fohel} aTa # Sraet Fehd &1 ST 3T i ST 3Ty
TUMHES §9 g ol 6¢ Fehdll

31601 o folu, 3/8 @t &< 23 @ 3R ST &MeTd Tid 81 5/6 & GRAdH 82 6 = 2 x 3§ 3 3reft oft @, sufew gemera
3T &1 UGt TR T SIRe<l &: 3/6 = 1/2 ohl SHAd Gid &, ¥t o fodT 9= fohu 8% 6 A 3 gt I8 S UaR &l
UehR SdTdl §; I8eh 3ich W d erd 81 3r&id iR el gerterd uRAT 78t gidT; a7y aret urs 5 | 39 3R R
fohR ST |
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&1 fohaT IE18uT 9 AT 1Y wRuT R g Rehean a= ford
7.286 <hl AT o & VI deh Rehead A= | ford |
1. &t ST RATT H G_Aier 3R ATdiLT I SId €| Q1T T 3ich 8 §; ITch S1¢ UG hi 3ich 6 &l

2. g1 UG Graft & folv g fSemerdt gfaded-Aas Sraamds: srTer 8ich 0 T 4 g, af & S aret sifaw
3feh ol T Igel; 5T 9 g1, d ITH 1 SIS 3R ST gt al g1fiet 311 & Y|

3. g9fay & qerera Wl dah 7.286 = 7.291 e Uéldh Tm g Ht 7.286 = 7286/1000 g1
4. Sira: 7.286, 7.29 T 0.004 & 37R 7.28 ¥ 0.006 31fdeh g1 s9fe1q 7.29 31fdeh U aTeT QIiT 1

TeTdt &t ST SifaH 3ich ot hael §eT 34 UR 7.28 fAedT 8; T8 3ichl ol hTeT §, A1 T fRched® 719 Tgi1 7.286 =
7.29 oft 7 ford | wgt Gfeched 9 A9 SaAdT 81

&t i Sita: Fa1q o9 9 & gmed IFT deb 2.344 = 2.34 3R 2.345 = 2.35| gIf¥e 31Tet I deh ST HehdT 8:
1.996 =~ 2.001 T = AT 7TY & &HeTd W feard €1 579 deh U WE &0 § A = /i1, = i 1o § 9t
O g7 |

10 BODMAS @ ugat gfaursHa aéle &u g

TOMET S Téih ¥4 H AT g, I8 I | Fid &eTd hl {99 § 9&e Tond 6, GaeTsien 9= ol Iid amera d 9ad
Hohd &1 fOhe RISk, OTd, ST § T4 T[0T 3R HIT JUT 91U & &T¢ Si1g 3R UTd &l shdl | ST foh T o &1G HTSTh
ST &

&1 foraT 321801 10 Uk aisteh § A= ok gamera

(3/4 +0.5) + (5/8) FMapret|

1. Gélh FUGRUT &2 0.5 = 1/21

2. IS T A fAehtel: 3/4 + 1/2 = 3[4 + 2[4 = 5/41

3. 91T & (5/4) + (5/8) = (5/4) x (8/5) = 21

4. S W17 5/4 = 1.25, \TSTeh 5/8 = 0.625 T QAT g 3R 2 x (5/8) = 5/41

Tl <hY ST WRT & ¥ Ugel U1 INT Yok THg H 1 3/4 + 1/2 &t 4/6 I S @& &I 7Terd Siig ghm| Idieh
IR 2 Bl GfAche T hl ST ol 8l

sifam graerh: (1/2) + (0.75 - 3/4) raRwIf¥d 8, Rifch s 7 wroten 0 81 fokd gg T+t 8 31y 814 W oY 7or
Y e arer HTSTeh = 81 Gehdl 81
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11 W 3™

STR-Goit ¢@- ¥ Uget G IR UH &1 h | Ueh fdehed I SR TUMT AT hR0T ford | & Hifelen S7eag+-3190T4 UH &,

ohis G-I, FOMcHG 3R IT I §iA chl RIAGH 3ieh-20d o &1 & gof RRB CBT ohT 3eh Ul -Tg! & |

1. 21/35 ohl TRAdH &Y RIT 87
A.7/5
C.3/7

2. fer {9 3 2/5 ot faww 9 4 ford |
A.6/5
C.11/5

3. BH-4t g FEl 8?2
A.7/10>2/3
C.7/10=2/3

4.0.09 3R 0.1 T gorT F-<t 27

A.0.09 > 0.1
B.0.09=0.1
C.0.09<0.1
D. gfache & fomT geht Joram 8T &t 511 Fehel!

5.7/12 + 5/18 fRenrai|
A.2/5
C.31/36

6.5/6 - 3/8 AaTat |
A.11/24
C. -1
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.5/5
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.7/10<2/3
. &1 A3t hl o1 gl &l ST Gendt

O

o

.12/36
D.7/6

B.1/7
.2[24

O
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7.(4/9) x (3/8) fReprei|
A.7/17 B. 4/3
C.1/3 D.1/6

8.(5/6) + (10/9) fAamret|
A.25/27 B. 3/4
C.4/3 D.1/2

9.2.75 + 0.6 - 1.08 fahrei|
A.2.27 B.1.73
C.3.23 D. 2.87

10. Yo faemeff svgar & f6 0.84 + 0.07 = 1.21 HF-T7 GUR T &2
A. 0.12, Fifeh &adt 0.07 &Y 7 AT &
B. 120, =ifeh WHTthel H Yeh SffcRerT =T =1eY
C. 1.2 Ggl g, ifeh &Il arHerdl # &t W §
D. 12, Fifeh aIT <wearsif 100 & N & WR 84 + 7 fAerdn 8

11. af& 36 o1 g §HAT A1, aF -4t 9= 0.363636... & Elch RIS 872

A.9/25 B. 4/11
C.36/11 D. 2/11

12.(2/3 +1/6) x 1.2 &1 Gétep A9 T &7

A.0.9 B. 1.02
C1 D.1.2
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12 hRoT Afga IR GHofl

1. B. HCF(21, 35) = 71 3i21 3R &, &I &l 7 & \RT &: 21/35 = 3/51 3 3R 5 &I 1 § 91 i3 IS Ur-Es g1

&, 39fIY U8 TReTa® &0 g1 1 & T Shadl Ueh ot 9T 3 TR AT & ST

2.D.32/5=3+2/5=15/5+2/5=17/51Sa: 17 =3 x 5 + 2| fagy f9¥= & A7 guif # < uf<d e S[ed 8; 3 &t

2/5 ¥ Tld &1 9 O & R 6/5 et

3.A. 8304 7/10=21/30 3R 2/3 =20/301 21 > 20, 397 7/10 > 2/3 | ST & o1 i AIg! Achdl; TgA
Bl o1 SRR IHT &R

4.€.0.1=0.10 = 10/100, ST&fch 0.09 = 9/1001 =Y IV, &H A W HH & | RATHG AT BIZH 3ich 9 T Jea-T
3feh 1 Y e R Toid gRomH fAdar 8; afadhe &t siexd T8 81

5.C.LCM(12, 18) =361 3afalw 7/12 + 5/18 =21/36 + 10/36 = 31/361 31 3iR 36 &1 1 ¥ 9T hig IV
TUHEE 61 ¢ | e 3fer 3R g Siten iR 12/30 = 2/5 fAchm, o 99 sieR & e 781 M g &1

6. A. LCM(6, 8) = 24| &I {9 dIga: 5/6 = 20/24 31k 3/8 = 9/241 3= (20 - 9)/24 = 11/24 €| TG <TG &,
Fifh 5/6 > 3/81 & ahl g™T TTeAd gRTT

7.D. (4/9) x (3/8) =12/72 =1/61 a1 7on & Ugt 4 3R 8 qUT 3 3R 9 &l T ek (1 x 1)/(3 x 2) | IR 4/9
Y BT 8, Hlfch I YATH TUTeh 3/8, 1 & hd g1 37T 3R & ehl ST 7om &l 8l

8. B. 31U &l T 3R hael YT HTSTeh ohl ohd a: (5/6) x (9/10) = 45/60 = 3/41 5 (10/9) x (3/4) =
30/36 =5/61 3R 5/6 T BieT 8, Hilfch g-THS WS 10/9, 1 T IST B

9. A. I fAey ok a1¢ & g¥ &2 2.75 + 0.60 = 3.35, fthe 3.35 - 1.08 = 2.27 1 G4 ¥4 g, (275 + 60 - 108)/
100 =227/1001 0.6 &} 0.06 AR TR Teid IR 1.73 A

10. D. &I Sarsii et 100 & 7o &<: 0.84 + 0.07 =84 + 7 =121 519 12 x 0.07 = 0.84 ¥ IR GE g1 81 1.2
TeId g, itk 1.2 x 0.07 = 0.084 | SheleT Yeh HEAT ehl UM e TR WG d&el STl g

11. B. QR 37T &GHT i X A &1 a9 100 x X = 36.363636...1 X FeT4: 99 x X = 36, TAIY x = 36/99 = 4/111
gid g™ 0.36 T A9 36/100 = 9/25 &; ag e mar srd simad! 719 T8l &1

12.C. UG hISH §A P 2/3 + 1/6 =4/6 + 1/6 = 5/61 1.2 &1 Téldh ¥4 12/10 = 6/5 &1 T0-Ha (5/6) x (6/5) =

1 81 Gfdehe hl S -Tg! & | Y231 H 2/3 I S8 0.67 T@A & Téleh TUMT H Tfache A 31T SITQT |

13 Trefaral & SRTET ST A

. (A% T a1 TRATRROT H oA T3 2 3R g fohar Sarexor 1 fm 3
« I 1 {91 o STig/aera § Terdh: @3 3-4 fhe 3 iR & e 1 S1epR Jarg
« T[OTT/ 1T § 7Tl ©S 5-6 R &, A5 6 Saeil! ¢ THES a7 Jru 0T Shech Sird
« TAT R 7 GfghaT # Terell: @ 7-8 e &d; 10, 100 a1 1000 &R aref! {3 & Sird
« 3Tl ERACE AT Fidche H Terdl: @3 9 fhe &; Q1 Slg arelt Tg Ugam 3R = Ul = H Sfav
. %1 STer B Terdt: @S 10 R 3, pisep 3R Téie A9 §91Y 3
ITR-Groll Gehehx TTeTd §Q U iR 8T o | ag Y HSITT foh TRl &t UR 3/6 o1 &eTa Tid Rl 8, 0.27 3R 27

SHRAT SIgTM aTet 0.272727... 8 &7 3R 8, 9T 9a14 A9 & 2.345 ohl &l SRrAdd A1 deh fAehed® 719 2.35 ot
€1 IS HRUT TE 9 g, At Shael el 3ich TG oh TSI Heiferd ISTe0T fOhe < | 3fehl &l ehld FAaw I<itof 21 8l 8l
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HId 3iiR SATAT eheH
RSV, fRA.701 ohy 3R 31Ty Hiferes €1 fAwT Jiq Mforda srauRoma o1 YR 8:

« RRB CEN 09/2025, §14.1, Hfed 9.28: urawshd | 97 3R axmera i ¢; fonelt fawa & o aret usit i
%A1 I &1l 8l 8

« NIOS 7Iforg 211 31eama 1, §81.4-1.7, 7fed 4.11-21: ed {94, g1 3R uRey 7o, §1.8 94 a1l a1 &,
4.22-25: GAAT UER 3R Géldh FUaRUT; §1.13, 9.30-31: Afdched

« NCERT 7If01d Ueh1S1 el 7 31 3, §3.4, Jfed g.58 & 31m; g W I4f, 9.70; §3.7, .74-75: GHad R
T 3R s /gera

« NCERT 7IfOrd Ueh1e1 shefl 7 37eamd 8, §8.1, Hfed g.173-186 1R §8.2, §.186-190: o=l a1 701 3R 911

o I[IT YR SATHEE R NCERT ahef VII {99 3fR gemerd, §882.1.1, 2.2, 2.3 3R 2.4: foraft amm &1 f9a o anr
31, YehH ¥ {NT AT GHeAd T 0T/ AR

ST UTS &t it SR IR 31, o=t & TRefienzoT, SrTey o el ok Téleh qeretdl O aie THEtTg|
3T Uset A= I g 18 Al dem & se<a 781 81

faeR =l U= 1 319 IEER0T

ggl ol fRe Te @ IHH a1 gl agerdt

Teh UE bl QUi AT | 39 IR IR T €133l Aifgd i di- @ 3TUch U UE! T 3/4 81 319 g2 FTS diaTs i
ST hIE SR e e foh Gt Tl oft 32t e Rfga &1 R & o1 TaH wargal & ofk & Ty 9T & ©g &1 &8 gl
8:3/4=16/8I

Y gHST 317 3 foh 3ier 3R 83, aHT Uk a1 Rl aIgeTd &1 3@ gY W ot 31fdeh gehsl A hie § Ug! 916 a1 Srell|
I gui AT 1/4 3R 1/8 Sitet & folg 1/4 &t 2/8 ford; R 2/8 + 1/8 = 3/81 i 71 fgwdi <t deaTd safeig st
gahd &, Fifch 31a 8= 3T 3rmaar o 81

g9 o1 o folg guf 99 oiR 2T SRIeR SR & 814 A1 | I8 JeddT SR THH & aTt S8 i THEA! 81 FGahd
Y YT TUT SHAT T GfAched U & ol UTS Y 31T TRATY E |

aRa def

3 3R g =4

a/b H b LT &1 YR &< [T I SRR IdTaT & SR i1 O gt ot firar 81 qof 3ik 3ahrs 9= 7| s fo=
A g: 23/5=2+3/5=13/51 {07 1 37ef omr oft g1

I3 9 o forg 3isr 3R 8 <t e 8 313 YUTTeh & T[0T ehe; TR el oh folq T ent Ueh 1 eFTcHen 3wafg
TUHES ¥ 9HT &1 HCF 9 ek TRUT | RATH FU fAeTdr &1 OR UHThel| & T[UTRES e, 3ich T TNT & STeliT-3HelT Ug
ol | g1 # &R YHTeHh 3 |
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farat i wfgrard
« I TH YT 8 g4 oiR fag! afga siar &t g e
« STig/gcra: GAF ThR o feedl | ageol, siern or dfehar ol ok agt gx 3d
« TOTT: 3§27 ot ST H 3R &= ahl U H UM &, Ugel IHATE T[UHES TRel h Tohd &
« 9T TSY i chalel T HTSTch o HhH H T[0T hy; JTUH T hech Silg
« TOTT AT 9T & Uget ey foa ot fqww forg & seet
« eI AT &Y 0 3R 1 & st chl T & T[0T e OR A e &; et T @ 9T 39 R gga1 &
- RAg-fa5 ik BODMAS 31a ff @R &; 70T ¥ 757eh 0 fie oR 9T sraRwifva g

ST AT |71 31k dfehard

GRTRT, TR 3R FEHiRT ShAM: 10, 100 3R 1000 8 & =Y g1 34feig 0.375 = 375/1000 = 3/81 3id # FIg 71g

[ A gl g&eld: 0.7 = 0.70, Afh 0.07 31 81

3 fafd qemera-w fafdat afa axmeal & forg 81 Sitg/gera # I fAerd| 7o & g1 1ol & $dt qered =
Y TAAT Y, Ieh d16 ATk HTdH [T 8T Tehd & | W H WIST 3R LT HISTeh, &1t 10 I Teh 81 °1d
Y o R, TR reieh Quites gt SITQ | g $iR SRR Siid; T hl Sifd Jro T[0T ehch e |

qdles a1 9fAehe

T 3Fd STl shH Télch AT &dT &: 27 LM &lge arar 0.272727... = 3/11, Sidfeh @id 0.27 = 27/1001 g&
STerdl! T &t X A €, 100 & UM hech GXT THE I8 37X 3, Teh oI SATad! HRT TeTy 3R fohe 9T & 99 x x = 271
ERATT I UhR TSI d Ugel TRl he | U-TcH g3 H 2 3R 5 & STaT ehlg STHTSY UGS 7 81 df U8R did 8; 8%
1 R+ gid &1 3 TRATH g3 & 3Tad! UgR fAerar g1

BT SO 13T T Aehedd O foras & o ugat gerr ST araT 3ieh 3d: 0-4 g9 UR a1 7147 Sifad ik
ol T@; 5-9 B TR ITH 1 SIS 3R ST gt df §1fet o | A dga R =~ ford: 7.286 = 7.291 A 7Y GfAched-a=oT
ek Gleh A 1Y IE | NI AT H FAdH I<AT0f 37eh g1 & |
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