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Direct and Inverse Proportion

What you will learn

Before calculating, decide what stays fixed. Then use that fixed relationship to connect two
situations. By the end you should be able to:

* Recognise a direct model from a constant unit rate or quotient

* Recognise an inverse model from a constant product

* Explain the one-unit method and the scale-factor method

+ State the conditions needed for fixed work, stock and map-scale problems
* Reject a proposed proportion when its quotient or product changes

* Match units and check whether an answer has a sensible size and direction

This lesson follows Ratio and Proportion and uses earlier fraction and decimal arithmetic. We use
positive quantities in our models. In particular, neither variable can be zero in an inverse model with
a positive fixed product. A rate such as rupees per kilogram compares different kinds of quantities
and carries units. A map ratio compares two lengths in matching units and is unitless. Do not cancel
away the meaning of a rate.

1 Retrieve the tools you need

Try these four unscored checks before reading the feedback. Use 1 m =100 cm.
1. Simplify 18/30.

2. Calculate (3/5) x 140.

3. Convert 1.25 m into centimetres.

4. Calculate 72 + 0.6.

Feedback:

1.18/30 = 3/5 after dividing numerator and denominator by 6. Their ratio is unchanged because
both are divided by the same nonzero number.

2.(140 + 5) x 3 =28 x 3 = 84. Divide first when it keeps the arithmetic simple.

3.1.25x 100 = 125 cm. The numerical value changes because the unit is smaller; the length is
unchanged.

4.72 + 0.6 =720 + 6 = 120. Multiplying both dividend and divisor by 10 preserves the quotient.
Check: 120 x 0.6 = 72.

If the first two answers were difficult, revisit exact fractions. If the third failed, write the unit
conversion beside the calculation. If the fourth failed, practise decimal division before using unit
rates. These are tools for choosing and checking a model, not four new topics to memorise.
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Coached block A: keep the same amount per unit

2 Identify the invariant before writing a formula

An invariant is a quantity or relationship that stays unchanged across the situations being
compared. Suppose every kilogram of a product has the same price, with no fixed charge or
quantity discount. Two kilograms then cost twice as much as one; half a kilogram costs half as
much. Each extra kilogram contributes the same amount. The price per kilogram, not the total
price, stays fixed.

Let x be the quantity bought and y be its total cost. Dividing y by x tells us the cost of one unit. If
that same value k applies throughout the stated model, y/x = k, and multiplying by x gives y = kx.
This is direct proportion. If x changes by a positive factor f, then the cost changes from kx to k(fx) =
f(kx): y changes by the same factor f. Halving both quantities also preserves a direct proportion; it is
not limited to increases.

For two corresponding pairs, y1/X1 = y2/X,. Rearranging gives y, = y; X (X/X4). The two routes mean
the same thing:

* One-unit route, also called the unitary method: divide the old total by the old quantity, then
multiply by the new quantity

* Scale-factor route: multiply the old total by new quantity + old quantity

Do not put unlike units into the two entries for the same variable. For example, use minutes in both
time entries before comparing them. Also keep the quotient in a consistent order. Cost/quantity is
rupees per kilogram; quantity/cost is kilograms per rupee. Both can be constant, but they are
reciprocals with different meanings.

Mathematical basis: NCERT Class VIIL: Direct and Inverse Proportions, §11.2, printed pp.129-135.
This is the explicitly labelled legacy 2024-25 edition. Our explanations and questions are newly
written.
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Worked example 1: read a direct-model table

A stated direct model gives these corresponding values. Find the unit rate and y when x = 9.

X y
2 30
4 60
7 105

Name the quantities: x and y are the two positive numerical variables. The model is stated to be
direct; the table supplies matching pairs, not two unrelated lists.

Invariant: y/x = 30/2 = 60/4 = 105/7 = 15. Thus each one unit of x corresponds to 15 units of y.

One-unit route: x = 1 corresponds toy = 15, so x =9 corresponds to y =9 x 15 = 135. Scale-factor
route: from x = 2 to x = 9 the factor is 9/2. Therefore y = 30 x 9/2 = 135. The factor need not be a
whole number.

Reasonableness check: 9 is greater than 7, so y should exceed 105. Also 135/9 = 15, matching every
given quotient. Adding 7 to 30 would preserve a difference, not the stated unit rate.

A finite table can show that its listed pairs fit a model or contradict it. Matching a few rows alone
does not prove that an unknown real-world process will follow that model at every other value.
Here prediction is justified because the direct model is part of the question.

Worked example 2: find the cost of a fractional quantity

At a fixed price per kilogram, 4 kg of a product costs ¥176. There are no fees or quantity discounts.
What does 6.5 kg cost?

What stays fixed: price per kilogram. What changes: mass and total cost. Invariant: cost/mass =
¥176/4 kg = 44 per kg.

First find one kilogram, then scale: 6.5 x ¥44 = ¥286. Equivalently, the mass factor is 6.5/4 = 13/8, so
the costis 176 x 13/8 = ¥286. These are the same multiplication and division in a different order.

Reasonableness check: 6 kg costs ¥264 and 7 kg costs ¥308, so ¥286 is in the correct interval. It is
exactly halfway between those prices because 6.5 kg is halfway between 6 and 7 kg. Check the
invariant: 286/6.5 = 44 rupees per kg. A result below ¥176 would have the wrong direction.
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Worked example 3: convert the time before scaling

An object moves at a constant speed, covering 72 km in 90 minutes. There are no stops. How far
does it move in 2.5 hours?

What stays fixed: speed. What changes: elapsed travelling time and distance. Convert first: 2.5
hours = 2.5 x 60 = 150 minutes. The decimal .5 hour means half an hour, or 30 minutes, not 5
minutes.

Invariant: distance/time = 72/90 = 0.8 km per minute. Distance in 150 minutes = 0.8 x 150 = 120 km.
Alternatively, the time factor is 150/90 = 5/3, so distance = 72 x 5/3 = 120 km.

Reasonableness check: 150 minutes is longer than 90 minutes, so the distance must exceed 72 km.
Both factors agree: 120/72 = 150/90 = 5/3. A second unit check gives 72 km in 1.5 hours, hence 48
km per hour; 48 x 2.5 =120 km. Dividing 72 by 90 and then multiplying by 2.5 without converting
units would mix minutes and hours.

Checkpoint A: explain, then calculate

Cover the feedback and answer in your own words.

1. In a direct model, x is multiplied by 3/2. What happens to y, and why?

2. At the same no-fee price, 2 kg costs ¥70. Find the cost of 0.5 kg and name the invariant.

3. Does knowing that both quantities increase establish direct proportion?

Feedback:

1.y is multiplied by 3/2, because y/x must stay fixed. It is not increased by the number 3/2.

2. The invariant is ¥70 + 2 = ¥35 per kg. Therefore 0.5 kg costs ¥17.50. It is one quarter of the mass
and one quarter of the ¥70 cost.

3. No. You need the same quotient under the stated conditions. A fixed starting fee can make both
quantities increase while their quotient changes; we test this in worked example 8.

If you knew the direction but not the invariant, return to section 2. If the one-unit and factor routes
disagree, inspect their units and arithmetic rather than choosing whichever answer looks
convenient.

Coached block B: keep the same total, then challenge the model

3 Why a fixed product creates inverse proportion

Imagine a fixed number of labels packed with the same number in every full box. The total is labels
per box x number of boxes. If each box holds twice as many labels, half as many boxes are needed,
provided the packing divides exactly. The fixed total forces one factor to compensate for the other.

Let the two positive quantities be x and y. If their product has the fixed value k, then xy = k. Dividing
by the nonzero x gives y = k/x. This is inverse proportion. If x is multiplied by f, y must be divided by
f, because (fx) x (y/f) = xy. For two situations, x1y1 = XaY2, SO Y2 = Y1 X (X1/X2). Notice the old/new factor
here, whereas direct proportion uses new/old.
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Do not memorise the reversed factor without the reason. Label the fixed product first. In a stock
problem it may be person-days at an unchanged daily amount per person. In a fixed-work problem
it may be worker-hours under identical steady rates. Neither label is an unconditional law about
people.

Mathematical basis: NCERT Ganita Prakash Grade 8 Part II: Proportional Reasoning-2, 83.6, printed
pp.63-65, and NCERT Class VIII Mathematics, Chapter 11, 811.3, printed pp.137-140. We state the
modelling assumptions explicitly before applying the relationship.

Worked example 4: use the product of each pair

A stated inverse model gives (x, y) = (3, 24), (4, 18), (6, 12). Find y when x = 9.

Invariant: xy =3 x24=4x 18 =6 x 12 =72. All three given products agree. At x =9, we need 9 x y =
72,s0y=72/9 =8.

The factor route gives the same result: x changes from 3 to 9, a factor of 3. Therefore y changes
from 24 to 24/3 = 8. Multiplying y by 3 would change the product instead of preserving it.

Reasonableness check: increasing x from 6 to 9 should reduce y below 12; 8 does. Substitution
gives 9 x 8 =72. The model is stated; three fitting rows alone would not establish an unknown law
beyond the supplied data.

Worked example 5: state the work assumptions first

Six workers complete one fixed job in 12 hours. How long would nine workers take for the same
job?

Required assumptions: all workers have the same steady work rate; all work together for the whole
stated duration; the job can be shared without workers obstructing one another; there is no setup
time, coordination overhead, pause or other additional delay. The amount of work is unchanged.
These are the conditions of this question, not claims about every workplace.

Each worker contributes one worker-hour in one hour. Because their productivity is identical and
steady, 6 workers x 12 hours delivers 72 worker-hours of the required work. Nine such workers
deliver 9 worker-hours each hour.

Invariant: workers x hours = 72 worker-hours for this fixed job. Therefore 9 x t =72, givingt =8
hours. Factor check: workers increase by 9/6 = 3/2, so time is multiplied by 2/3: 12 x 2/3 = 8 hours.

Reasonableness check: more identical workers should need less than 12 hours. Also 9 x 8 =6 x 12,
so the required work is unchanged. The number 72 is a total in worker-hours, not the elapsed time
for the group. With different work rates or a fixed setup delay, this whole-time inverse calculation
would not be justified.
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Worked example 6: preserve daily use as well as stock

A fixed food stock lasts 24 people for 15 days. Every person consumes the same daily amount, and
that amount is unchanged in both situations. There is no new supply, waste or loss. How many days
will the same stock last 30 people?

Think of one person's one-day ration as one unit of stock. The available stock contains 24 x 15 = 360
such daily rations. If 30 people each take one daily ration, the stock is used at 30 rations per day.

Invariant: people x days = 360 person-days, because the stock and daily amount per person are
both fixed. Duration = 360/30 = 12 days. Equivalently, the number of people is multiplied by 30/24 =
5/4, so duration is multiplied by 4/5: 15 x 4/5 =12.

Reasonableness check: more people use the stock faster, so 12 should be less than 15. Substitution
gives 30 x 12 =24 x 15 = 360. If each person changed the amount eaten per day, the same stock
would no longer imply this same person-days product. Equal daily use within each group is
insufficient unless it is also unchanged between the two groups.

4 Choose the relationship from what is fixed

A story about time is not automatically inverse, and a story about money is not automatically direct.
At constant speed, distance/time is fixed, so distance and time are direct. For fixed work under the
stated capacity assumptions, workers x time is fixed, so workers and time are inverse. Ask which
pair of quantities is changing and which relationship is held constant.

Worked example 7: return to a direct model for a map

On a scale drawing marked 1:25,000, two points are 3.6 cm apart. Find the represented ground
distance in metres. Use 100 cm =1 m.

The scale means drawing length:represented ground length = 1:25,000 in matching units. Thus 1
c¢m on the drawing represents 25,000 cm on the ground. The scale is fixed while the two lengths
change together.

Invariant: ground length/drawing length = 25,000 after both lengths are expressed in the same
unit. This quotient is unitless because centimetres cancel with centimetres. Ground distance = 3.6 x
25,000 = 90,000 cm. Convert the answer: 90,000/100 = 900 m.

Reasonableness check: 1 drawing cm represents 250 m, so 3.6 drawing cm should represent 3.6 x
250 =900 m. It lies between 750 m for 3 cm and 1,000 m for 4 cm. The ratio check uses 3.6:90,000 =
1:25,000; using 3.6:900 would wrongly compare centimetres directly with metres. This is the
distance represented by the drawing, not a road-route length inferred from it.

Map-scale basis: NCERT Ganita Prakash, Grade 8 Part II, Chapter 3, 83.2, printed pp.56-57. The
distinction between represented ground distance and road distance matters even when the
arithmetic is correct.
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Worked example 8: reject two tempting shortcuts

Claim A: A fee of ¥40 plus ¥12 per kilometre is directly proportional to the positive distance
travelled.

What is fixed: the ¥40 starting charge and the ¥12 added per kilometre. Those facts do not say that
total fee per kilometre is fixed. At 1 km the total is ¥52; at 2 km it is ¥64. Proposed invariant test:
fee/distance is 52/1 = ¥52 per km, but 64/2 =332 per km. It changes, so total fee and distance are
not directly proportional. The correct fee relationship is C =40 + 12d, with C in rupees and d in
kilometres. The distance-dependent part C - 40 = 12d is direct, but the question concerns the whole
fee C. A valid additive model is not an arithmetic mistake. Reasonableness check: doubling 1 km to
2 km does not double ¥52 to ¥104; the actual fee is ¥64. Only the distance charge doubles; the
starting charge is paid once.

Claim B: The pairs (2, 10), (3, 9), (4, 8) are inverse because y decreases when x increases.

Proposed invariant test: xy =2 x 10 = 20; 3 x 9 = 27; 4 x 8 = 32. The product changes, so these data
are not inverse. They are not direct either: y/x is 5, 3 and 2. Here x + y stays at 12, showing that a
fixed sum can also make one quantity decrease as the other increases. Reasonableness check: from
x =2 to x =4, an inverse model would halve y from 10 to 5. The given y is 8, so even this factor
check rejects the claim. Every supplied row matters when testing a proposed invariant.

Both proposed claims fail. Direction is a useful final check, but a constant quotient or product is the
deciding test. The direct-proportion warning is supported by NCERT Class VIII Mathematics,
Chapter 11, 811.2, printed pp.131-132; these fee and decreasing-table examples are our original
counterexamples.

Checkpoint B: select, calculate and limit the claim
Try without using the quick reference.
1. In a positive inverse model, x is multiplied by 5/4. What factor multiplies y?

2. For an unchanged fixed job, why is “there are more workers” insufficient on its own to calculate
the new time by inverse proportion?

3. A positive table has pairs (2, 15), (3, 10), (5, 6). Do its rows fit inverse proportion? Does the table
alone prove an unknown process follows the rule for every x?

4. A stock lasts 10 people 18 days. Every person's daily use is equal and unchanged; there is no
replenishment or loss. How long for 15 people?

Feedback:
1. The factor is 4/5. The two factors multiply to 1, leaving xy unchanged.

2. The workers must have identical steady rates, share the same fixed work without interference,
and have no additional setup or coordination delay. Different rates or overhead can prevent
workers x total elapsed time from being fixed.

3. Yes, the supplied products are all 30. No, a few matching rows do not prove an unknown process
follows that law elsewhere. A prediction outside the table needs the model or conditions that justify
it.

4. The invariant is 10 x 18 = 180 person-days. Duration = 180/15 = 12 days; 15 x 12 = 180, and more
people means fewer days under these conditions.
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If you chose the model only from the direction, revisit worked example 8. If your product was
correct but the story assumptions were missing, revisit cases 5-6. If your map answer was 100 times
too large or too small, revisit case 7 and write the conversion as a separate step.

5 Independent practice

Attempt all twelve questions before reading the key. Choose one option and write the invariant or
the test that rejects the model. This is untimed learning practice: 1 mark per item, 0 negative marks
and no pass cutoff. It is not a full RRB CBT simulation.

1.In a stated direct model, x = 3 givesy = 21. What is y when x = 8?

A. 26 B. 56
C. 168 D. 63/8

2. A positive inverse model has x =4 and y = 27. What is its constant product k?

A.27/4 B. 31
C. 108 D. 23

3. Three identical notebooks cost ¥81 at a fixed unit price, with no fees or quantity discount. What
do five cost?

A.T48.60 B.X83
C. %405 D.%135

4. In a positive inverse model, x doubles. By what factor is y multiplied?

A 172 B.2
C.-2 D.1

5. A fixed batch of 2,400 labels is packed with 30 labels in each full box. If the same batch is
repacked with 40 labels in each full box and none left over, how many boxes are needed?

A. 80 B. 60
C. 106 2/3 D. 70

6. A copier prints at a fixed rate with no setup delay or interruption. It prints 84 pages in 3 minutes.
How many pages does it print in 2.5 minutes?

A. 58 1/3 pages B. 56 pages
C. 70 pages D. 100.8 pages
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7. Eight identical machines, each working at the same steady rate, make one fixed batch in 15
hours. The work is shared without interference; there is no setup time, interruption or coordination
overhead. How long do 12 such machines, all working together, need for the same batch under
those conditions?

A. 10 hours B. 22.5 hours
C. 11 hours D. 120 hours

8. A drawing has scale 1:40,000. Two points are 2.8 cm apart on it. What represented ground
distance is this in metres? Use 100cm =1 m.

A. 112,000 m B.112m
C.112m D. 1,120 m

9. Fixed supplies last 18 people for 20 days. Each person uses the same daily amount, unchanged in
both situations; there is no replenishment or loss. How many days will the same supplies last 24
people?

A. 26 2/3 days B. 15 days

C. 14 days D. 360 days

10. Afare is a fixed ¥35 plus %9 for each kilometre. Is the total fare directly proportional to positive
distance? Choose the correct judgement and reason.

A. Yes; the added charge is 9 for each kilometre
B. Yes; fare and distance both increase
C. No; at 1 km and 2 km the total fare/distance values are ¥44/km and ¥26.50/km

D. No; fare and distance are inverse, so more distance means less fare

11. The given pairs are (x, y) = (2, 18), (3, 15), (6, 6). A learner calls them inverse because y falls as x
rises. Which assessment is correct?

A. They are inverse because y decreases
B. They are inverse because the first and last products are both 36
C. They are direct because every y/x equals 9

D. They are not inverse because the products are 36, 45 and 36
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12. Five workers finish one fixed job in 18 hours. For a prediction about nine workers doing the
same job, assume all workers have identical steady rates, all work together, and work can be shared
without interference, setup delay or coordination overhead. Which conclusion respects both the
calculation and its assumptions?

A. 10 hours under the stated conditions; without them this prediction need not hold

B. 10 hours for any nine workers, even when their rates or delays differ

C. 32.4 hours under the stated conditions because time grows with worker count

D. 14 hours because adding four workers subtracts four hours
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6 Explained answer key

1. Bis correct: the invariant is y/x =21/3 =7,soy =7 x 8 = 56. Check: 56/8 = 7. A adds the change in
X, 8 -3 =5, to 21; equal additions do not preserve this rate. C multiplies 21 by 8 without first
dividing by the old x = 3. D uses 21 x 3/8 = 63/8, the inverse factor, and wrongly makes y smaller
when x increases in this direct model.

2. Cis correct: inverse proportion preserves xy, so k = 4 x 27 = 108. Substitution into y = k/x gives
108/4 = 27. A calculates y/x, the quotient used to test a direct model, not the requested product. B
adds 4 + 27 = 31; an inverse model does not generally keep this sum fixed. D subtracts 27 - 4 =23; a
fixed difference is not the inverse invariant.

3. D is correct: one notebook costs 81/3 =327, so five cost 5 x 27 =¥135. The invariant is cost/
notebook count =¥27 per notebook. A uses the inverse calculation 81 x 3/5 = 48.60 and makes
more notebooks cost less. B adds the two extra notebooks to the rupee amount as 81 + 2, mixing
count with money. C uses 81 x 5 = 405, treating the cost of three notebooks as the cost of one.

4. Ais correct: (2x) x (y/2) = xy, so the factor is 1/2. B also doubles y and makes the product four
times its old value. C makes positive y negative; multiplying by -2 is neither halving nor subtracting
2. Even subtracting a fixed 2 would not in general preserve the product. D leaves y unchanged,
which would double xy instead of keeping it fixed.

5. B is correct: labels per box x boxes = 2,400, so boxes = 2,400/40 = 60. The old count was 2,400/30
= 80; 80 x 30/40 = 60 gives the inverse scaling. A keeps the old 80 boxes despite the larger packing
size. C uses the direct factor 80 x 40/30 = 106 2/3; it fails the fixed-total test and cannot be the count
of full boxes here. D subtracts the packing increase, 40 - 30 = 10, from 80; 70 boxes at 40 labels
would hold 2,800, not 2,400.

6. Cis correct: the rate is 84/3 = 28 pages per minute, so 28 x 2.5 = 70 pages. Check: a shorter time
gives fewer than 84 pages, and 70/2.5 = 28. A results from misreading 2.5 minutes as 2 minutes 5
seconds: 84 x 125/180 = 58 1/3. In fact 2.5 minutes is 150 seconds, or 2 minutes 30 seconds. B
counts only 2 minutes, omitting the half-minute. D uses the inverse calculation 84 x 3/2.5 =100.8
even though output at a fixed rate is direct with time.

7. Ais correct: the fixed batch requires 8 x 15 = 120 machine-hours, so 12t =120 and t = 10 hours.
Check: 12 x 10 = 120 and more identical machines take less time. B uses the direct factor 15 x 12/8 =
22.5, increasing time instead. C subtracts the four extra machines from 15 hours, mixing different
quantities and failing 12 x 11 = 132. D mistakes the total 120 machine-hours for the group's elapsed
hours; divide by 12 machines to obtain elapsed time.

8. D is correct: the scale compares matching length units, so ground distance = 2.8 x 40,000 =
112,000 cm = 1,120 m. Check: one drawing centimetre represents 400 m; 2.8 x 400 = 1,120. A
relabels centimetres as metres without dividing by 100. B divides the centimetre value by 1,000
instead of 100. C obtains the number 1.12 by converting to kilometres but incorrectly labels it
metres. This represented distance does not by itself give a road-route length.

9. B is correct: the invariant is people x days = 18 x 20 = 360 person-days at the unchanged daily
amount per person. Thus days = 360/24 = 15, and 24 x 15 = 360. A uses the direct factor 20 x 24/18
=26 2/3 and wrongly makes the stock last longer for more people. C subtracts the six extra people
from 20 days, mixing units; 24 x 14 = 336, not 360. D labels the total 360 person-days as elapsed
days without dividing by 24 people.
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10. Cis correct: F =35+ 9d gives F =%44 at 1 km and ¥53 at 2 km. Thus F/d changes from 44 to
26.50 rupees per km, so it is not direct. A confuses the constant added charge ¥9/km with the
average total fare per kilometre, which includes the fixed ¥35. B uses direction alone, an insufficient
test. D correctly starts with 'No' but falsely calls the relation inverse: the fare increases, and the
products 1 x 44 =44 and 2 x 53 = 106 differ. Only F - 35 is directly proportional to distance.

11.Dis correct: 2x 18 =36, 3 x 15 =45 and 6 x 6 = 36. One mismatching row is enough to reject a
constant-product model for the supplied data. A checks only direction, not the product. B skips the
middle row; agreement at the endpoints cannot cancel a contradiction. C miscalculates the
quotients: 18/2=9, 15/3 =5and 6/6 = 1, so the table is not direct either.

12. Ais correct: under the stated assumptions the fixed job needs 5 x 18 = 90 worker-hours. Nine
such workers need 90/9 = 10 hours, and 9 x 10 =5 x 18. B has the same numerical answer but
wrongly extends it to unequal rates or additional delays; worker count alone then does not
establish the fixed product. C uses the direct factor 18 x 9/5 = 32.4 instead of the inverse factor. D
uses the additive change 18 -4 = 14; 9 x 14 = 126 worker-hours does not match 90.

7 Let an error choose what to revisit

* Questions 1, 3, 6: revisit block A for unit rates and one-unit reasoning

* Questions 2, 4, 5: revisit the start of block B for fixed products and reciprocal factors

* Questions 7, 9, 12: revisit cases 5-6 for fixed work/stock and rate conditions

* Question 8: revisit case 7 for matching length units and scale

* Questions 10-11: revisit case 8 to test every quotient/product rather than direction alone

After revisiting, retry the relevant item without the key and explain why each of its other three
options fails.

Sources and lesson boundary

The official RRB mathematics list includes Ratio and Proportion: RRB CEN 09/2025, §14.1, printed
p.28. This establishes topic scope; it is not a claim about question frequency or a prediction of a
future exam.

The mathematical bases for direct and inverse relationships are NCERT Class VIII Mathematics,
Chapter 11 811.2 pp.129-137 and §11.3 pp.137-143, and NCERT Ganita Prakash, Grade 8 Part II,
Chapter 3 83.6 pp.63-65. For map scale, see NCERT Ganita Prakash, Grade 8 Part II, Chapter 3 83.2
pp.56-57. All exposition, worked cases, practice and counterexamples here are independently
written around the cited concepts; no textbook question or scan is reproduced. Identical steady
rates, fixed work, unchanged daily use per person and absence of overhead are explicit conditions
of our models. Combined unequal-worker rates, pipes, relative speed and compound proportion
with several changing quantities are outside this lesson.

Analogy

Think of a stack of identical rectangular cards laid flat in a single row, with no gaps or overlaps. If
each card is 6 cm wide, twice as many cards make twice the total width. The fixed width per card is
a quotient: total width/card count = 6 cm per card. This pictures a direct relationship.
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Now keep one 60 cm ribbon fixed and cut it into equal pieces with no material lost. More equal
pieces mean shorter pieces: 5 pieces are 12 cm each, whereas 10 pieces are 6 cm each. Piece count
x length per piece remains 60 cm. This pictures an inverse relationship because the whole ribbon,
not the piece length, is fixed.

The useful question in both pictures is “What are we keeping unchanged?” The pictures have limits:
unequal cards, gaps, unequal ribbon pieces or cutting loss change the relationships. They also do
not prove that any larger group of workers is proportionally faster; that needs its own equal-rate
and no-overhead assumptions. A picture helps you name the invariant, but does not replace
checking the story's conditions.

Quick reference

Choose before calculating
1. Label the two changing quantities and write what stays fixed.
2. Put both entries for the same quantity in the same unit.

3. Test the invariant, then calculate; substitute the answer and check its direction.

Direct proportion: same quotient

+ y/x =k; y = kx, for positive values used here
* Yo = Y1 X (Xo/X4): x multiplied by f means y multiplied by f
* One-unit method: old y + old x, then multiply by new x

* Typical condition: unchanged unit price with no fee/discount, or unchanged output rate with no
setup delay

* Keep rate units: ¥/kg, pages/minute, km/hour

Inverse proportion: same product
*xy = k; y = k/x; x and y are positive and x 50
* Y2 = Y1 X (X4/%Xz): X multiplied by f means y multiplied by 1/f

* Fixed work: workers x time only for identical steady workers, unchanged divisible work, no
interference or extra delay

* Fixed stock: people x days only when each person's equal daily use is unchanged in both
situations, with no replenishment/loss

* Fixed packing: items per full box x box count = total items; respect whole-box feasibility
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Units and traps

* 1 hour = 60 minutes; 2.5 minutes = 2 minutes 30 seconds
*1Tm=100cm; 1 km =1,000 m= 100,000 cm

* Scale 1:n means drawing length:represented ground length in matching units = 1:n; multiply
drawing length by n, then convert the answer's unit

* Map distance is represented ground distance, not an assumed road-route length
* Both rising does not prove direct; opposite movement does not prove inverse
* A fixed fee in total cost usually defeats the direct model: test total cost/quantity

* Check every supplied row. Matching finite rows shows compatibility, not a universal real-world
law

« If neither the quotient nor product is fixed, do not force either model

Error repair

Wrong units: rewrite conversions. Wrong direction: recheck the chosen model. Correct direction but
wrong value: test the actual quotient/product. Missing assumptions: the numerical prediction is not
yet justified.
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el 3R ahd AT

3TY R S
U § Ugt aF e foh o7 fRR IgaT g1 foRr It fR der @ ) fafaat ot Siid | 39 uTs & 3 d ofu:

. FRR 3HIE R a1 YT & T FHITUTT UgaT it

« FRR Ut & Gk THIIUT TE T et

« Toh 3ehT8 T AT fHenter ot fafdr ofik uren i fafer awem g

. FAffa rd, oier ofk s & T\ aret vl Y srrasges 1d adr g
« YNTh IT U Saa TR URATTId FHTATT i Tl S8 Fodt
« SRISAT THA Hch IR T URATOT 3R TR i fe=m Sira Feqt

g UTS STUTd 3R THTIUTT & J1G S7TdT & JT Uge! HikdT {9 3R SAeTq chl 0TS ot IUANT T g1 §AR Arsd
# AfAAT o &1 faiy =0 B, o R TUHhe dTel ehA Higd A his it TR YRT 61 8t Fend Tl FUY U fehettam St
& T YRR I AT Y g1 et 8, aferg ITh! 3ahTs it &1 = o1 G\r=n GoH gerrsal # & darsal ahr
3UTd 8, ST I8 Shs-Mad & TRAThRUT hed THA & ohT e 7 e

1 3TGYh ATYA TTE h

ufaferar uea @ uget 1 3fch & & IR S-UH g A2l 1 m = 100 cm o |

1. 18/30 WA *I

2. (3/5) x 140 fAamret|

3. 1.25 m @t J&HeR & e |

4,72 + 0.6 fAemref|

gfaferar:

1. 3ie7 3R 8%, &Y aht 6 T 9T 3 IR 18/30 = 3/51 Teh &1 1T UAT § ST ahl 1T & oh HROT STUTd g} daeldT|
2.(140 + 5) x 3 =28 x 3 = 84| STgT TUMT T &, Uget 9T & |

3.1.25 x 100 = 125 cm | BIE 3HhTE o7 § TATHE HIF FeoAdT &, FdTS T8 |

4,72 +0.6 =720 + 6 = 1201 HIST 3R HISTeh, &1 et 10 T UM A W HIATh g dgerarl Siid: 120 x 0.6 = 721

UGt &l IR hidH ol g1 al Tdteh fA=T &l UM SIgd| R & TTerd g1 af 0T & Ury Sehrs-Fuiaror ford | DY &
T B df STS X A & UGSl GRMTAd & 1T ST g6 | & Alsel g SR Sirae & T1eH §, I18 el o folg IR
qq fawa T8

AT s @z A: ufd sahrg AT 9uE &

2 g7 fora= @ uga sraRaedf e uga

STURa Heie ag & ST Jor1 ht <11 381 fRAfat 7 78T ageran 71 o ok fohet avg & &= fohertum™ &t hiAa 99 §; i
R YJeeh a1 31fAeh AT Wlted R P ol 81 dd & fheTluimd hl hiFd Qb fohettumd &t gt 3iR sme fehentoms &t
hra smeft gt &R sifaRe Rt et hra & T\ WY Sitgdn g1 Ui foherium dhid @R 8, gel dhd A8l
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ERIET 7TE AT ot X 3R el hid vl y g | y I X T HIT & TR Yeh 3ohTS ohl ShiAd Hierd! 1 &Q Afsd # a8 A k &
SHTE TH &1 at y/x = k1 &1 37R x & 0N e Wy = kx| 38 el AT (e TH1guTd) shed &1 afg x &t o7
ToTeh f @ TOT Y, aF hAd kx B k(fx) = f(kx) g STt §; srafd y oft It 1quren f @ acerar &1 1 1fat a6t smem A
R H} YIS FATIUTE 1 38T 8; T hadl d¢ deh HIfAd ol 8

& T gl & ATy /X0 = Y /Xo | SER Y, = Yy x (Xof %) Trerel &1 &) faferaf gen &) daier et SuzihT et &:
« UG Teh ShTS T 71 FIehTal: TR et aht GRIAT AT & 91T &, o 75 A1 & 7o a1 39 Rfdhen fafYy gt &
« Tk faf: QR St St A8 AT + QR AT & T[0T e

Qeh 1 TR oh &l AT H Tl Seh1sal - I& | I&TEUT oh folq, T o &IHT AT eht fiFe & Taeiehe gl e | HITtheT oh
o oft g | Fiaa/amn wud ufa foheum &; amn/dad fhaiam ufa wuar 81 g1 fRR g 9ad §, @f a Tah-
IR & HhH g IR I7h 31 AT 8|

TTfOTciar ammerR: NCERT @heit VIIL, 3ream 11, §11.2, Jfed §.129-1351 U8 WE 4 ¥ fAfgd GRMAT 2024-25 HEh 0T
&1 g i ey 3R Uy 7Y ford My g1

&1 SSTEIUT 1: Uael Aisd hl GRoft u
3T 7g yger qETUNdt dfeet § i & dd 719 &1 3h1E @R U7 x = 9 Wy |

X y

2 30
4 60
7 105

At il ugam™: x 8RR y & &7 ST aR &1 U H AlSd Sl el 9T 47 §; Roft § T g §, & oriag
-
SRadf deer: y/x = 30/2 = 60/4 = 105/7 = 151 Y x I & Geh T8 oh feIQ y <l 15 Feh1sal 8l

Ofchen fafd: x = 1 IRy = 15, gAfT x = 9 Wy =9 x 15 = 135 7[ureh fAfd: x = 2 & x = 9 Ik 7Ures 9/2 81 A y
=30 x 9/2 = 1351 T[uTeh AT GuT TEAT BT 37T g1 &

fag-siia: 9, 7 ¥ 91 8, 39feiq y &l 105 & 31fdeh g1 anfgq | |1 gt 135/9 = 15, 5t &% fY “HThel & SRR 8l
30 § 7 Siis @ 3R AR 37, &) 1S gh1s < T8l

Hiffra IRoft @ udT I Gordr ¢ foh 3T Gy g fordt Afed & srgeet € a1 3 TTeid SeXid & | T Ufaaal & e 3
g g 781 gtar fos ols sratTa aredfaen ufehar g3 gk A WR +ft 3T Alee ol Ut il | gl SRt ol 71 Hehter=n
3 & Fife ust & ucget Aisd fear mar g
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&1 31gX0T 2: fOaTcHes | &t g R

R ufd-feheTiomd hiFa W 4 kg a%g &1 HHd T176 1 hiS Yech AT ABT-ITYTRT e T81 81 6.5 kg I hiFd 1
grft?

fRR 1 8: vl fohetium hiFd | seerar T 8: SeadH 3R el hiAd | STURAd Heer: shidd/gedd ™ = T176/4 kg =
T44 Ufd kg |

Ugt Qeh fohet T ehl dhivtd fAehTerens Tom ahe: 6.5 x 44 = 2861 gEt fafdr & gegwm= o1 ik 6.5/4 = 13/8 8,
gl hIFd T176 x 13/8 = 2861 AT fAfddt & gt oI R W1 31l T hA | fhY Y 81

Sfifag-Sia: 6 kg &t HAd 2264 3R 7 kg &t T308 §; T286 3 o1 &1 T€ QI hiHdl & Sieh 7 | g T 6.5
kg, 6 3R 7 kg & He | g1 STURad Gaef Sira: 286/6.5 = 44 U Ufd kg T176 ¥ A IR 37 WR URad- i feem
Teld gl

&1 JSTET 3: T[0T e A Uget I8y d&el

Teh &g fRR a1er @ fam1 36 90 fe & 72 km Terdt 81 98 2.5 & # fohait ot aa spafi?

R o1 & 1T | SEAdT T §: Tl B THY 3R g | Ugel FUIARUT ahe: 2.5 8¢ = 2.5 x 60 = 150 fA=e | qemiera .5
¢ ohT 1% 3reT wer, Al 30 AFe 8; 5 fAee Agh

SaRad! e g/¥9a = 72/90 = 0.8 km ufd fA=e1 150 ffme & g = 0.8 x 150 = 120 km | g&t fafer & a=g &1
Tureh 150/90 = 5/3 §, 39felg gt = 72 x 5/3 = 120 km|

Sfff-sita: 150 e, 90 fime & sifdres €, saferg gt 72 km @ 1fdes gt @nfg Q) &Y 1otk fierd €: 120/72 =
150/90 = 5/31 gt gepts # ST 1.5 € # 72 km), 39feIq I1e1 48 km Ufd €21 8; 48 x 2.5 =120 km1 72 &I 90 &
0T e o1 gertd aIget 2.5 & T[0T 1 e 3R € et e gl

Sirg-fig A: uget g9=d, o fAerre

ufafehar furer eraa eregl & 3R 2|

1. UAe A1eeT | X oht 3/2 & T[0T T SITdT g1 y & oRT uRac= ghm $iR &raf?

2. It foFT geeh atett ShiAd WR 2 kg Y dhiFa 270 g1 0.5 kg ht hiAd Feprel 3R sraRkad deer i

3. 1 aAT 1RAT T FeAT U e FAUTT Rieg el 8?2
ufaforar:
1. y ot it 3/2 & 71om foRaT SiTaT 8, Rifeh y/x R g1 =nfeq) y # e 3/2 Siiet @l St

2. IUREdT &X €70 + 2 = ¥35 Ufd kg &1 39feig 0.5 kg &l ShiHd £17.50 &1 SHH IS & SR dhied f 70 i
s 1

3. 811 & TS 2raf & Siard WIThel THH Mgy | FRR [FSAICT [eh oh BROT ST ATATT 96 Tehel! 8, Ohe off I7enr
YRThd J& TehdT §; I&T0T 8 H 34 S|

g feemm g off, A sraRedt deier 18T, dt @s 2 atgrd| Qe fafdr SiR ures fafer & IR st &f at gfaersan
SR G oh IS SISl SR TUMHT Sl |
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e srva @z B: et 99T 9, fiR Atse &l urd

3 R A @ Hohd FHIIATT Il a1 8

A o fon [Afga der # dae 38 Ok e € foh 83 O Feal aRIeR oieiel T | et odaet = Ufd feear aaet x fesaf &t
| afe g feed & g ot 7, dt and fesdt Tifgy, aerd dfch g avg fanfSia gt et fR 81 & o1 U
TUTeh H URadH chl WIRUTS GERT T[UTeh ohedT g

&t o At Y x SR y g | afE IhT TUHKe FRR k &, dt xy = ki 313 X @ 9T 33 W y = k/x| 38 kA
THIIUT dhgd 6| X ot f § 0T & TR y &l £ & 9T &A1 81, aifeh (fx) x (y/f) = xy | &t fR&AfT & g xayq = xay,,
ST Y, = yq X (Xa/X2) | &1 & foh agf GRT/72T 7[UTeh 8, STelfch Ueael FHTUT # =31/qRHT giaT |

HRUT THE! foAT IeTeT T[UTeh 7 A1 e | Ugel fRR UM art 4 foid | WigR & U #, ufd eafery afes wmm siafRafda

gt a@) ag aafa-fes &) Garar &1 AfYa &rd & ur &, o AR Frd-ax &Y ord iR g Y-8 gl GendT &1 g7 9 &
Q g oft A & AR F o 2 g e 8 81

TTfordia 3meR; NCERT Tford Uenier el 8 T 11, 31ea 3, §3.6, fed U.63-65, da1 NCERT et VIII Tford, sream
11, §11.3, A U.137-140 | T« T4 Q Uget 89 ATSel chl Ud TE adTd 2|

&1 I&TEUT 4: & g ol UHhA o

3T g Fepr AlsA | (x, y) = (3, 24), (4, 18), (6, 12) €1 x = 9 W y Fari|

SRadl dee: xy =3 x 24 =4 x 18 =6 x 12 = 721 JIH} {T U sRER &1 x = 9 W 9 x y = 72 1Y, sl y
=72/9 =8I

Tk fAfd & oft a8t SR fAedT 8: x, 3¥ 9 gldT 8, I 3 W U glaT 81 SAfq y, 24 ¥ 24/3 =8 gdATglyH 3 &
T e TR Uhe] [RIR g o ST dGel ST

HNAIT-SA X P 6T ITGH R Y Pl 12 A RA BT AT, 8 FH I AFMIEI TR 9 x 8 = 72| AlsA UM & fqar §;
hae i dferal i ST @ U Sifersi & aTeR his oreTa fFaw g =18t ghm

&1 IETEXUT 5: Uget &l &ht 2rd aaqrd
©8 i Yk AfYd & 12 ¢ A Q1 aned &1 I i | =Y sifften fohamm wwva &?
31T A GHt Affent Y wri-ar TA 3R R 8; 3 I 3rafd A1 v R §; A 39 a8 diel ST JehdT ¢ foh @

Qoh-GER oh o1 H 1T A BTel; dART, TA=a9, form a1 fhelt o= o1 ¥ sifaRed foeia gl ¢ 1 i 771 =181
Ieerdl | & 39 U Y A 8, B BRI & IR | ard g

Ueh Affeh Uep € § Uah HfAh-6¢ T TEM &dT g1 SdTeehdT 99 3R AR g4 T 6 318 x 12 ©¢, 311aRyeh &hH &
72 siffep-b¢ 3 €1 7t O e g €¢ 9 Hfier-8e 3q €1

SURa Geie: 39 FAfHa s & fog siffe x 62 = 72 giffe-6e | gaferg 9 x t = 72, i t = 8 €| {[urep-Sifa:
SAfent &t EaT 9/6 = 3/2 G 7N Gl 8, HIG THY 2/3 W IO I 12 x 2/3 = 8 €|

Iffac-Sita: i1fdes GuT i &t 12 €¢ T T o I1gT I ATT 81 9 x 8 = 6 x 12, TT(IY AT H1d ! FI&AT|
72 o1 | YfAch-bel H el 8, G2 g I Sfidl Y g1 | Shri-ax 37 g4 1 fRR JARI-faeia g1 )R R 993 &l a8
GehH TTUTT I @l gt
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&1 SEIE0T 6: ¥WSR & 91y e Iuai oft AR @
U [AfYd @rer WeR 24 o & fAg 15 &9 Ierdt &1 8% aafey &Y e @ud 9u & ofk <1 f[Rfaat & ag am =8t
Jeetdt| 72 Smyfd, st} ar g1f 7El gidt| g +igr 30 < ot foham fem Tehm?

U Afckd & Teh & oh A ol SR chl Ueh 318 AT | IUTed WBR H 24 x 15 = 360 TF & =M &1 afe 30 o
Ueh-Ueh &feh A o, at ufafe 30 asm @ gint

STURaT e Afert x &7 = 360 aafad-fe, Fife +WsR ok ufd cafer e A, a4t @R 81 s@afd = 360/30 =
12 f&1 @R &1 &, @NT el WA 30/24 = 5/4 T 7[uT g8 8, 39feg 3rafd 4/5 @ 7o ghft: 15 x 4/5 = 121

IffRrg-Sitar: 31fdep @ WSR STed! IUART &t 3TfIT 12, 15 F T g1 AfgUI A @A TR 30 x 12 =24 x 15 =
3601 afe &R afey fdfea @M &l A e &, O TAF SR ¥ I8! Afa-fa TuHthel T8l et | dhael g2 99g &
Hiar e Iuah sR1eR g1 yafe F8l; gt wigl & off oft ufa afey e suai saRkafda g amfzu

4 fRR @dy @ R o3

THY g1l g U GeohH 3R UL aTeTl 83 U & o) gial| R I1e R /a3 fRR 8, safay ¢t ofk wwa yaer
| & Y IdTS <Al oh Sfartd Ffa o & 9fie x 999 [RR 8, 3afog sffwl df der ok a7a garr 81 @ [
hI=-& &Y AT 8T 61 & 3R hI-91 Heiy fFRR @1 T 8|

& Iargeul 7: A & forg e ueaer Afser g
1:25,000 9= aret st # &t foig 3.6 cm R 81 &2 718 erTaeita g3 #iex # fAahred1 100 cm = 1 m &1

T 1 31 § R i dars s 1S Ry deS = 1:25,000, S SehTsdl 9 g1 39feie R &1 1 cm eR1ad &
25,000 cm 2=1faT &1 & Samgar 91 dead! & 3R uHT fRR W|ar g1

IMRkedt daer: T daTsar Ueh gl SahTs | foikaq TR eRTaed idrs /R &ht &ars = 25,0001 TdHier & Géfter e
h ThIRUT Tg HITthel ShIs-3(ad 8| ERIIAT & = 3.6 x 25,000 = 90,000 cm | IR Y 1 d&at: 90,000/100 =
900 m1

NfR-Sifa: T @11 cm, 250 m <fdT &; 391w 3.6 cm &l 3.6 x 250 = 900 m e T IR Tg "I &F 3 cm @
e aret 750 m 3R 4 cm @ e aret 1,000 m & &t 1 3ruTd <t Sitg 3.6:90,000 = 1:25,000 & gfY; 3.6:900
A IR FéHteR ot W Hiex § Tord Jon gift | ag O 7 221fg 72 gt 8; 3U9 TS S UK I AS1 Tg (Aehret! TS 8l

99 ohT 3YUR: NCERT 7O Uehtsr, ehefm 8 91T 11, 3¢ 3, §3.2, Hfed 9.56-57 | 0T Tl g4 wR oY geris g
ERTAA G 3R TSR hl g AT SR Ag<aqUi g
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&1 I&TE0T 8: &l 3fTahdiah et A=l &l uvd
rar A: T40 U1 ufd fohetiHier 212 ol et Yech, a9 <l 718 €4 g o UI&T THIGUTd | g1
R a1 &: 740 BTt S[eeh SR &R foheiiier IR e aret T12 1 3T Ig @1 el ST Hohd foh et eeh Ul

fohettHier fRAR 81 1 km TR e 52 3R 2 km TR FeT T64 8| UEariad raRkad! dsie i Sira: S[eeh/gd Uget 52/1 =
£52 ufd km &, «fch R 64/2 = 232 ufd km 81 I8 S&adT 8, i el Yook 3R G UT& GHIUTC ol & | ol
Yeeh-Tey C = 40 + 12d &, 5181 C 3ud # 3R d fohefiHiex # 81 g arert fgwar € - 40 = 12d vyer 8, Afh ugr @@
3[eh C h IR F &1 Uk AY STIS-SMUTR HISet TUMT i TTeiet gt | S-S 1 km &Y AT ek 2 km A R
¥52 QAT IR 104 76! gidT; aredfdeh eeh T64 81 chael g3l aTell {[eeh AT 81T &; [T Leeh Yeh IR &l AT
gl

g1ar B: g (2, 10), (3, 9), (4, 8) kA €, Hifch x Fg+ WR y gdT 8l

gdTiad SrafRedt Heier &t Sira: xy =2 x 10 = 20; 3 x 9 = 27; 4 x 8 = 32| [UFhd d&adl g, 3Ug & Hichs Fahd
T & dver it i € y/x H A5, 38R 2 1 T8 x + y = 12 R §; 399 gan & 5 AR a1 & oy oft v
Y I TR g G Henel! ¢ 1 INRI-SiTa: x Y 2 F 4 I IR GahA Arsd A y, 10 F 3A1er1 ge 5 g a1feq | fear
y = 8 &, 5afiq Tureh-sita off & oY TTeTd SgRIe &1 Rt SraRadT Teie Sifad THa gR & g¢ ufeRy Ag<ayui 81

T aTd TTera g1 feem sifaw Sita & Iuaif &, afeh Fofa fRR vmTRer at Tumthe § g yeiet IETIUTd areft
raeTt ot SR NCERT eherm VIIIL Tord, 31eam 11, §11.2, Hfed 9.131-132 8; [eeh 3R gedt aroft & &
Ufd3aTEoT g 3704 &

@Rd de & foT uar e

1. &1 AT & Yeoh Higel | x hl 5/4 F 7T a1 ST 81 y Sl fohd ToTeh F ToT HAT?

2. 3t [Af9ya &M H chaer “siffe Sifdeh 8" ST, 79T 999 HohH THUTE ¥ Aeprem & fog gate o=t =81 8?2

3. 91 91 bt IR & g (2, 15), (3, 10), (5, 6) 1 T Ufekial HohH AU | 8?2 T ARUM 3fohet (g el &
for Is oreTa ufehar 8% x IR 52t Ay o1 gt aeefi?

4., Teh 9SR 10 77l ot 18 T Terar 81 &R cafert o &fen IuzihT g ofik srafafda &; 75 smyfd ar g1y =&t gt
15 @R et fohat ot =remm?

ufaferar:

1. T[0Tk 4/5 1 ST UThT T TUFh 1 819 & xy ol SaardTl

2. ffent i g g iR AR i+t anfgu; & fomr smem I AfYa s ol dic Ioh ok duRt a1 =g ¥ sifaRRea
facia 7 811 stert & a1 sifaRRent faeia g W sifftes x et sftar 9 fFRR 78T @ ahd

3. g, Ry orther @+ft 30 &1 8T, s dfckrat & e @ srea ufthar & o= a1t ot fam R 718) g)ar) aroft &
ITER A & oIy Ated a1 39 IR 383 aredt o a8 gl

4., rafkee ToHHe 10 x 18 = 180 &fad-fe &1 sr@fd = 180/15 = 12 &H; 15 x 12 = 1801 &7 <raf # 31fdes @FM
forg fem om gl

haet fem § Aisel AT 81 o ISTERT 8 BIg=TY | Uhel el T, Ak gt Y 21 e 7, dt IeT8RoT 5-6 S|
21 et g2t @t IR 100 T[T I1ST T BICT Y 1 I&TEI1 7 eGSR FUIAROT 3HefiT TROT H ford |
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5 Wds 3T

Goll Ue & ugel 9t IR U 8 | Toh fached g 3R IehT STuRadt deier a1 Afse il Teld 383 arell Sird
fored | org fomm wHg-dimr o1 i arett 3199 8: Ucieh U &l 1 3idh, UMk 3ich 0 3R I<iof g <l el

&l g gui RRB CBT @Al 310l -Tg! &l

1. Ry muaag Alea A x =3 Wy =218Ix=8 Wy RTg?
A. 26 B. 56
C.168 D. 63/8

2. 91 AT o HhA Alsed | x = 4 3Ry = 27 &1 FRR ot k i1 82
A.27/4 B. 31
C. 108 D. 23

3. fOR 31E HHa W & TAH HITT 281 Y § 1 i3 Yeeh T ATT-SMTRA e el g1 ufa H Hrad Far &2
A. ¥48.60 B. 83
C. 7405 D. %135

4. 4= AT & HeohH ATSA H X AT &Il g1 y ohl fohg TuTeh T 7T fohat ST 872
A.1/2 B.2
C.-2 D. 1

5. fAfa 2,400 A9t Ugt &R IR feeat # 30 Aot T Uen fohg 71T €1 I | &bt &R IR feeat 7 40 wieet T@awe, fom
%o Ja1Y, fohx O & dt foha fesat anfag?

A. 80 B. 60
C.1062/3 D.70

6. e hITURR AT aiTelt feier a1 Fehrae & R @@ @ BUdT 81 a8 3 A-e # 84 ys ®1udi 81 2.5 e # fhawt gs
BIU?

A.58 1/3 98 B. 56 U8
C.709s D. 100.8 g8
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7. 376 A HfH, Udes G R @R R 10 HReh, Teh MY WU 15 € & AT & | i o7 Frer Sfe Sirdn g;
T, FehTde a1 AT § SifaRed fade 981 &1 36! Al & 1Y hH & aTett 12 Ot #=fi=t o) 3t @u & fog
fopa1 o =nfgu?

A. 10 €¢ B. 22.5 ¢
C.11%¢ D. 120 &¢

8. Qe {231 a1 T\TT 1:40,000 g1 39 R & fdg 2.8 cm R &1 321fs 718 erTaeiia gt fier d a™rg? 100 cm = 1 m |
A. 112,000 m B.112m
C.1.12m D. 1,120 m

9. fAfga ammft 18 & @t 20 o Terclt 81 &% aufay &Y e Suan-amn gum € ofk ot fRfaat 7 78) sgad); 78
myfd a1 g1f 8T gt | a8t armft 24 i Rt fohas @ Tonf?

A.262/3f= B. 15 f&
C.14f= D. 360 f&

10. fonrar fRR 35 Jor1 & fohctiiex & 9 81 T et foheraT &1 Gt oh Uiet IHIUTd | 8?2 Fal Fofa $fR shRor
|

A. 8f; & foheTiHier TR S[e- areT o<k 29 &

B. &T; fomeman oik Y, &t wgat &

C. 781, 1 km 3R 2 km W Fe foheran/gd 244 /km 3R £26.50/km &

D. 7&1; fonran ofk gt FghA 8, 3aferg sifdres ot ot fomma & ghm

1. Rugm (x,y) = (2, 18), (3, 15), (6, 6) &1 x Fe=t W y "eaT &, 3aferq fAendf 38 ageha w1 81 &i-dt Sifg
e 8?

A. 3 ahH 8, lfh y gear 8

B. & gehH €, 1T Ugel SiR Sifam [u=thet a1 36 &
C. AU g, P e y/X FIAF 9 §

D. & HxhH el 8, Fifch UM 36, 45 3R 36 &
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12. uTa 1f8ep Ueh A o 18 62 & ohd &1 T8t i o aTel At HIf8epl ot I9 fRepTert & forg A fob aeft Fr =
g iR AR 8, it I1y v e & TuT o oA aren, FaR)-faede a1 guwag-fasid & Sfer ST 9ehar g1 shia-a1
fArsert o 3R I *1dT, &1 T Ut hedT 87

A. & T8 1t 7 10 ©e; Ik o1 T8 SIgHM I IHT STadeh gl

B. fargt off =Y s1ffenl & fow 10 w2, 18 39t &% ar foede st f

C. & 3 <1l § 32.4 €2, Fiifch i g R 99T dedT &

D. 14 ©¢, TRiifeh IR e Siign R IR € ued &

6 et Afgd IR-ghoit

1. B 98! &: STURadl YNThel y/x =21/3 =7 §, 3afclqy =7 x 8 = 561 Siid: 56/8 = 7I AT X AT 3fax 8 -3 =5, 21
Aser Mg, A e T R R TG A CARAx =3 q v g 21 A g G on ferr mn g1 D &
GhH TUTeh F 21 x 3/8 = 63/8 ATl 7T §; 39 Ucel Higel H X 9+ WR y ehl UM Teid &

2. C 98! ¢: HhA TaUId # xy @R §, 39t k =4 x 27 = 1081y = k/x F @ tR 108/4 = 271 A H y/x Mawre
T 8, STt 8T AISe chl SI1d el YT g; HITT 1T UHhd el B # 4 + 27 = 31 STieT 71 §; Hohd AlSd # I8
T IETId: R 81 g1l D & 27 - 4 = 23 91 7141 g; R 3R Hohd T STuRad! dee 6! g

3. D WEt &: Uah pidl 81/3 = 227 Y 8, s9fog ufa 5 x 27 = £135 &t gt sruRadt o= fima/aifat &t e =
27 ufd it 81 A # Gk AT 81 x 3/5 = 48.60 ¥ 31fdich iU chl hivtd i &1 718 81 B # &l srfdRem
IO <l ST Y AR & 81 + 2 i axg SiteT T &; T ok wud fiet feg g &1 C & 81 x 5 = 405 & & whifoay
&t I I Tep Y Shiad A1 foram 1T 8|

4. ATE & (2x) x (y/2) = xy, safeQ 7ureh 1/2 &1 B & y oft AT ohedh TUMhel IR AT &) ST &1 C & e y o1 8
SITQT; —2 & T[0T AT 7 TN hAT 8, 7 2 G| hadt 2 g § Hf TuHthel GHad: fRR 761 W1 D & y 78!
geerdr, f9ed xy fRR g & I g1 g

5. B Tel 8: ufdl fEsar daret x feaat = 2,400, 3uferg fess = 2,400/40 = 601 uget 2,400/30 = 80 feeat &; ek TUIh
T 80 x 30/40 = 601 A & Afth 5g wR oft gr=t 80 fedt 7@ 714 &1 C # veger 7ures & 80 x 40/30 = 106 2/3 fawrer
T ; el FRR 8T 2@ 3R g8l IR fSsal et Tear off gait =8T 8t Fendit| D # ufd f3sam gfeg 40 - 30 =101 80 &

g2 1 §; 70 feeat # 40-40 deet T@ W 2,800 81, 2,400 T

6. C 9gl g: & 84/3 = 28 yB ufd fA-e g, safeig 28 x 2.5 = 70 US| Sil4: H 977 & 84 ¥ %A U8 fad g 3R
70/2.5 =281 AH 2.5 fie &t 2 fAFe 5 dchs THsT AT 8: 84 x 125/180 = 58 1/31 ar&dd # 2.5 e, 150 dchs
a1 2 {9 30 Yohs 81 B # chaw 2 fse A g ik smme fse @it mar g1 D & &gehd T 84 x 3/2.5 = 100.8 i
g 2, Siafeh R &% R ITe 3R 97y Uae gl

7. A ggt 8: fAfga @u & forw 8 x 15 = 120 #2fi=-6¢ a1fgy, safeig 12t = 120 ik t = 10 €1 Sfa: 12 x 10 =120
3R 31fden T AT hl ohH THT AT 81 B H UIeT uTeh 15 x 12/8 = 22.5 4 ¥ el fear mar 81 C 7 IR
rfafera afi=t &Y deear 15 Hef @ uerd 718 §; et At frerdt & ofik 12 x 11 = 132 § oft St erawet 81 D & et
120 wfi-def ot QR 99g & dfid b a foran 7 €; offar 99g u o forg 12 A & s &)

8. D Tl &: UHT THH dd1S-Shsal i gl hdT 8, 3Tfely eRTdena &3t = 2.8 x 40,000 = 112,000 cm = 1,120
m| Sita: 35 1 Uah e 400 m g1far §; 2.8 x 400 = 1,1201 A & 100 T 7 T fodr §édier & g iR ftex
forg i mar g1 B & Ténfter & A vt 100 & &SI 1,000 & 9T f&ar mar g1 C # fohetiier & agata? 1.12 e,
cifeheT gehTs Hiex forg & 718 81 39 a2fE 7S g & SUA-3IMTT TSk & I hl aTS g et |
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9. B Tg! ¢: ufd cafay e A sraRkafdd 8= & sraRadt qurthe eafert x & = 18 x 20 = 360 =afad-i& 81
ggforg f = 360/24 = 15 3R 24 x 15 = 3601 A & et T[0Teh 20 x 24/18 = 26 2/3 & 31fdh Al & forg R
1fdren foet =rem feam mar &1 C & o8 sifaRea «ivl 6t Team 20 At @ gere sehrgar s 7 §; 24 x 14 = 336, 360
T8l D & 24 @t ¥ 9T Y fo1 et 360 afary-fad ot dtd & arar f&ar man g1

10. CTgl 8: F=35+9d ¥ 1 km WR F = 44 3R 2 km W %531 39fT F/d, 44 & 26.50 U ufd km g ST &;
ey et Tgl 81 A 7 @R sifaRed & €9/km &l sitaa et foeram ufar foRetter w1 foram w8, o AR 35
off st 81 B # chadt feam 3t 715 8, St uafed Sifg @l 81 D hl [weid | 'l "ol g, Afch Teiel ohl hH gl
TTeTd ¢ foheran SigdT 8 SIR UMtheT 1 x 44 = 44 AT 2 x 53 = 106 37T g1 Shadl F - 35, g & Udel GG | gl

11.DTeT8:2x 18 =36, 3 x 15 =45 3R 6 x 6 = 361 Toh I 3&Tq Ufery 2T siferst & foiy FRER-T[UHHhd HAiee ol
Ted SgTdt &1 A § haet e St 8 8, Turthet gt | B # offa i dfdy ste & 12 §; R & fem @ fakty fe gt
SITETI C & 9Tt TTedd bt T & 18/2 =9, 15/3 = 5 31k 6/6 = 1, sTfeiy TRuft gager +ft 78} &1

12. AGgl g: & 718 <1t | fAffa & & fg 5 x 18 = 90 siffes-g¢ anfgy| =t 9 #1ffes 90/9 = 10 €& & 3R 9 x 10
=5 x 181 B ol H&ATH IR THM 3, cifch I 31 &3 a1 AfdRerd feia tR ot @1 e 7Terd 8; e hared
Hffenl ht T ¥ fRR e Rig 7@l 81d11 C | Ik T[0Teh o IoITd Y&l T[0Teh 18 x 9/5 = 32.4 &l T g
DHIIRI 18 -4 =14 PAFwrenmarg; 9 x 14 = 126 Ff@w-4¢, 90 T 78! Aad |

7 31+t Tefaat @ Sig ot fawa g+

<% 1, 3, 6: Feh18 &R 3R Ufchen fafe & forg @z A agwid

< U 2, 4, 5: R TUAH 3R Ie¢ 7Tk & forg @e B et 3R Slgy
«UH 7,9, 12: R wrd/¥sR 3R &R i 2af & oy Ig18R0T 5-6 &gy

« U 8: YA AdTs-3ehTedi 3R A0 o g IeTe=un 7 atg=d

« U 10-11: 0T & ST &R WHTOhed /TOthel i< & folg ITgon 8 algwrd

A & I1E Haifdd Ut fa1 ot & o e 3R FraTy foh areht ofiH faehen ol 1rera &1

Gid R 39 urs hY e

RRB ' 31TfererTRen ford fawa-gat & Ratio and Proportion &: RRB CEN 09/2025, §14.1, Hf¢d g.281 g8 fawa-
AT T SR 8; 399 U ohl ST a1 Wi i uier Sl SIgAT g1 v 7T g

gaet 3R gehd deeT et 0N R NCERT et VIII 71ford, sreamar 11 &6 §11.2 4.129-137 qum §11.3
4.137-143 3R NCERT TIfOrd UehI=T, el 8 T 11, 31eamd 3 & §3.6 U.63-65 # &1 GAM & feig NCERT 7ford Uenrer,
& 8 T 11, 37eATd 3 §3.2 4.56-57 3@ | I SauRUNst R 36 uTs &t @it aamend, Jargwor, msr 3k uferare=on
s w0 @ ford 7y &; fonelt geen ot v ar @he Y forar | g fRR erd-ar, [AfEd s, sraRafda ufy afar
&fren Iuam g sifaRed faeia 1 819 &l <1 AR Afse H T @ 715 8| S HT SifHehl 6l TP &, UIsy, 9rael
TTeT 3R g Faerd! AFATT o TGRS TATUTT 39 UTS hl HHAT F 16 &

SYHT

T Y foh THT SRIATRR TS Yeh hdR H GHAA W@ &, 1§19 H @lelt S8 &, T Teh his guR IR I¢T 81 & S 6
cm T1eT 81 dt g drel i ot FIeTe AT 8t | Ufd ahré fRR F1ETE Ueh YN 8: Fel TIST8 /sl i T&aT = 6 cm
ufd 1| I8 Uael ey o1 7 g
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319 Teh 60 cm Read R & 3R foer anift @ig I8 aR1eR gersl | SId | 3ifeieh SRTSR gehs! chl wialTs o 811 5 gehs
12-12 cm & &, 5@k 10 Zhs 6-6 cm oh g | Zehs! ol T¥&AT x Ufd ganeT a8 = 60 cm fRR BT 81 I8 kA Ty
o1 R &, ifeh qr1 Rem fRR &, garg il ofag =i

g1 AT & Iuahft ust 8: “g9 o sruRafdd wa 38 827 s o dard oft §: sr/mH o8, ofta &t sivig, RaA &
AT Zehs TT heTs i g e daet 4711 379 ag Y g 781 gian foh sifent a1 83 931 Ty 3t srqura # a1
BT, 3T folT gum &R ok sifaRed fadta 7 g1 &Y e < anfge | R sraRadt Geer &1 Am ugam+ & #eg ahar
g, Afch gl bl /1d STraT fthe oft Smasaes 8|

«afa dgof
TOHET & gget g

1. F&Tdt gs &l AT o M 3R fRR 3§ a1t Gy ford |
2. Qe 81 A & Y J1 Ueh &Y genrs H |
3. IuRRad ey SiTd, fohR TTUMT ae; IR aTUY IR Ich! fEo i

Y& HHTIUTA. YTThel AT
«y/x =k; y = kx, T8l IugNT fohg 4= A1 & forg
cYa=Y1 X (Xofxq): xR FATOT R Aty oft f & o glaT &
« Bfhen fafe: qrmAT y + QR x, R A7Q x & 7qom
« AT 21 foT S[eeh /e ht srafafdd gerts dhima, ar farmT e faee st sraRafda Iame &
« X I 3ep1al T T/kg, g8/fAe, km/der

FohH HHTIUTA: Ul AT

exy=k;y=k/x; x 3Ry g g aurx 0

© Y2 = Y1 X (X1/%2): x B f U R Aty et 1/f & IO o &

. [AfYa ord: st x gy aoft, 19 affe Tu= f[RAR R aret gf, a8t & dfer S 9ob SR aren a7 SifaRed faea 9
Gl

- [Afga er: afwr x &q a+ft, S19 &R aafey o1 w9 dfe Syt e ([RAfaat § sraRkafda gt qur =8 smgfd/af
agt

. fAfa afdh: ufa QR feea dit aeqy x feeat &t T = et axqy; R et i aamasiRes rd ot Sitd
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ShISAT 3R YH
« 1 €21 = 60 fAFe; 2.5 e = 2 e 30 e

*1Tm=100cm; 1 km = 1,000 m = 100,000 cm

« QAMT 1:n &1 31, T Schrsdl # 3 i da1E:3201E 15 RN daTs = 1:n; &5 &l &aTs vt n 9 7o &, e
IR &l FhTS Feel

« st &Y gt axifs S erTdetta gt 8, A &t 7S wseh-u i oS g

« ST T FT Uaet iR faudia fe=m & seetn agehn g 8! dear

« Pl hAd # FRR Y[eeh 81 IR U Higel HI: AN 6l gidl: el chiHd /[HIAT Siid

- &R & g2 ufery i1 i dferrat et AT srgderar fezaran 8, ardsifies arafdes Faw =8

« T T @R g, 7 U, dt fhet ot Afse ol STa=a 9 Fme

et GUR

ZRIS TTeld: TUTaRT O ford | e 7Tera: g1 At foR Sird | feem 98, A1 TTeTar: areafden Wit/ UM Siid | *1d
e T A et I 8T sgeran mar gl
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