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Ratios, shares and proportional models

What this lesson helps you decide

A ratio tells us relative size. It does not usually tell us the actual amounts. A proportional model
goes further: it says what stays unchanged when a quantity varies. Confusing these two ideas
can give a neat calculation with an unjustified answer.

This lesson develops four connected skills: comparing like quantities in common units;
recovering actual shares from a total or a difference; combining ratios through a common
quantity; and deciding whether a constant quotient or a constant product describes a situation.
You will also learn why a straight graph with a fixed offset is not a direct-proportion graph.

Before you begin

You need multiplication, division, equivalent fractions, decimal place value and simple unit
conversion. Here is the small amount of algebra used throughout.

* Multiplying both terms of 2:5 by 3 gives 6:15, because 6/15 = 2/5. Multiplying just one term
changes the comparison.

* To find 3/8 of 72, first find one eighth: 72 + 8 = 9. Then take three such parts: 3 x 9 = 27.
« If 6k = 54, divide both sides by 6 to obtain k = 9. Substituting back gives 6 x 9 = 54,

* Since 1 km = 1000 m, 0.9 km =900 m. Since 1 kg = 1000 g, 0.45 kg = 450 g. Conversion
changes the numerical description, not the amount.

* A 25% increase means adding 25/100 of the original value: new = old x (1 + 25/100) = 1.25 x
old. Percent change always needs its comparison base.

Check yourself: simplify 18:30; find 5/6 of 42; convert 0.32 L to mL. Answers: 3:5 after division by
6; 35 because 42 + 6 x 5 = 35; 320 mL because 1 L = 1000 mL. If any step is unfamiliar, work it
through before using a proportion shortcut.

A ratio compares quantities in a stated order

For positive amounts A and B, A:B = a:b means A/B = a/b. The order matters: A:B and B:A reverse
the comparison. In this lesson share counts and scale factors are positive; any denominator used
in division must be nonzero.

When A and B measure the same kind of quantity, convert them to the same unit first. Only then
do the units cancel. For example, a length-to-length ratio is dimensionless after both lengths are
expressed in metres. A length-to-time comparison is different: distance/time is a rate, so a unit
such as m/s must remain. Do not convert unlike quantities into an imaginary common unit.

An equivalent ratio comes from multiplying or dividing every term by the same nonzero factor. It
does not come from adding the same number. Thus 4:6 = 2:3, whereas adding 2 gives 6:8 = 3:4, a
different relationship. With decimals, multiplying both terms by 10, 100 or another convenient
common factor can first remove decimal places.

To test A/B = a/b without rounding, multiply both sides by Bb: Ab = Ba. This cross-product test is
valid because B and b are nonzero. Keep the compared quantities in the same order; cross
multiplication cannot repair a wrongly chosen model.
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One shared scale factor turns a ratio into amounts

If A:B = a:b, write A = ak and B = bk. The same k represents the amount in one ratio part. The
ratio cancels k, so many pairs share the same ratio. For 3:5, both 6:10 and 30:50 work. Without
another piece of information, neither absolute amount is determined.

IfA+B =T, then ak + bk = (a + b)k = T. Therefore k =T/(a + b), A=aT/(a + b) and B =bT/(a + b). The
fractions of the whole are a/(a + b) and b/(a + b), not a/b and b/a.

A known difference can also set the scale. If B- A= D and b is greater than a, then (b -a)k=D
and k =D/(b - a). If a = b, the amounts are equal and a nonzero stated difference is inconsistent.
If only their ratio is given, do not invent a total or a difference.

For counts, the final amounts must also be possible whole numbers. A mathematically correct
fractional share of money or length may be acceptable, but 3.5 indivisible components is not.
Check the context after finding k.

Eight equal budget parts

Eight equal parts of the whole

Printing 3/8 Transport 5/8

Every part has the same value

Allocation Number of equal parts Fraction of the whole
Printing 3 3/8
Transport 5 5/8
Together 8 1

Caption: The eight parts have the same value. “3:5" compares the two allocations; “3/8” compares
printing with the whole budget. The original diagram supplied with this panel shows three
labelled P parts followed by five labelled T parts; the table carries the same information without
colour.

Join two ratios by matching their shared quantity

Suppose A:B = a:b and B:C = c:d. The B in both statements is the same actual amount, even
though one ratio assigns it b parts and the other assigns it c parts. Rescale the first ratio by c and
the second by b. Both now give bc parts for B, so A:B:C = ac:bc:bd. A smaller common multiple
may simplify the arithmetic; the shared amount must match either way.

Each pair must check after combination. Do not copy the first and last terms into a three-term
string while leaving the common quantity on incompatible scales.
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Direct proportion needs a constant rate

Suppose x is an input and y is the corresponding output. A direct-proportion model y = kx states
that y/x = k for every allowed nonzero x. The constant k is the output per unit input. If x changes
by a positive factor s, then the new output is k(sx) = s(kx), so y changes by the same factor. “Both
increase” is weaker information and does not establish direct proportion.

For printing, let x be total productive machine-minutes and y be the modelled page output. One
machine operating for one minute contributes one machine-minute. If n identical machines each
operate productively for t minutes, x = nt. At a constant 12 pages per machine-minute, y = 12x.
No setup time, idle time, shared bottleneck or change of rate is included. Completed-page
counts are discrete; the line is an idealised constant-rate model, and the marked points give

whole-page outputs.

Constant rate through the origin

Constant rate through the origin

>
wv
(]
(@)}
[
[a W
0 1 2 3 4
Productive machine-minutes x
Productive machine-minutes x Modelled pages y = 12x y/x for nonzero x
0 0 Undefined at zero
1 12 12
2 24 12
4 48 12

Caption: On the original graph, x runs from 0 to 4 machine-minutes and y from 0 to 48 pages.
The labelled points (0,0), (1,12), (2,24) and (4,48) lie on one straight line. For this cumulative-
output model, zero productive time means zero modelled output, so zero is included. The
quotient is checked only where x is nonzero; y/x at (0,0) is not 12 or 0, but undefined. If a
different physical task permits only positive x, a line may be extended to the origin
mathematically without claiming that zero is an allowed operating state.
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A graph is a picture of ordered pairs: the first coordinate is read on the horizontal x-axis, the
second on the vertical y-axis. A straight line means a constant change in y for equal changes in x.
Direct proportion additionally requires that its mathematical line pass through (0,0). A constant
slope alone is not enough.

A fixed starting amount changes the model

A straight line is not always direct proportion

C=12h F=30+12h
84 (4, 78)
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Usage hin hours

Compare a usage-only charge C = 12h with a charge F =30 + 12h, where h is nonnegative hours
and amounts are in rupees. The second model includes a ¥30 fee even at zero usage. Both add
¥12 for one extra hour, but only the first is directly proportional to h.

h in hours Cing® Fin¥
0 0 30
1 12 42
2 24 54
4 48 78

Caption: The original comparison graph shows two parallel straight lines. C starts at (0,0); F starts
at (0,30). For positive h, C/h = 12 while F/h = 12 + 30/h varies. Doubling h from 1 to 2 doubles C
from 12 to 24, but F changes from 42 to 54, not 84. The form y = mx + b is called affine; with a
nonzero fixed offset b, it is not direct proportion.

A few observed pairs may fit a proposed relationship without proving that it holds for every
input. A stated constant rate or a justified physical assumption is what lets us use the model
beyond those pairs. Keep the allowed range and any setup fee explicit.
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Inverse proportion comes from a fixed product

For a fixed positive distance d, constant positive speed v and uninterrupted travel time t satisfy d
= vt. Dividing by v gives t = d/v. The product vt stays fixed, so doubling v halves t; multiplying v by
any positive factor s divides t by s. This is inverse proportion, not a rule based merely on one
quantity rising while another falls.

More generally, y = K/x with positive x and fixed positive K means xy = K. The quotient y/x is not
constant. Neither x =0 nor y = 0 belongs to this positive-product model. The units of K are the
product of the units of x and y; in travel they reduce from (km/h) x h to km.

Fixed total machine-time

A fixed job keeps the product constant
y=48/x*xy=48 +x>0
54

(1,48)

48

42

36

30

24

Elapsed hoursy

Machines x

Suppose a divisible job needs exactly 48 machine-hours at identical, constant, independent
machine rates. There is no setup delay or shared bottleneck, and work can be assigned so that
all machines remain productive. With x machines and y elapsed hours, xy = 48 and y = 48/x.

Machines x Elapsed hours y Product xy
1 48 48
2 24 48
4 12 48
8 6 48

Caption: As x doubles, y halves. The plotted positive-branch curve falls and bends; it is not the
straight line in the constant-rate graph and has no point at x = 0. In the machine context only
positive whole-number machine counts are feasible; the smooth curve is a mathematical guide
between them.

The distinction between fixed output and fixed time is essential. For output Q = rnt, with per-
machine rate r fixed, output is directly proportional to n when t is fixed. For Q also fixed, solving
gives t = Q/(rn), which is inversely proportional to n. The same physical relationship produces
different comparisons depending on what is held constant.
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If speed rises by a fraction p of its old value, new speed is (1 + p)v. At fixed distance, new time is
t/(1 + p). Its fractional decrease relative to old time is [t — t/(1 + p)I/t = p/(1 + p). Thus a 25% speed
increase uses p = 0.25 and gives a time decrease of 0.25/1.25 = 0.20 = 20%. For a positive speed
reduction fraction g smaller than 1, the corresponding time-increase fraction is g/(1 - q). These
results assume the same distance and no additional stopped time.

Decide whether there is enough information

“Six workers finished a job” does not tell us how a larger team will perform. Perhaps all can work
in parallel at the same constant rate. Perhaps a single tool restricts useful work to six people, or
the extra workers have different skills. To calculate an inverse-proportion completion time, state
the equal-rate, additive-work and fixed-work assumptions. Otherwise name the missing model
instead of manufacturing a number.

Use this decision sequence before calculating:

1. Name each quantity, its unit and the requested comparison order.
2. Identify the shared scale, fixed quotient, fixed product, or fixed offset stated in the problem.

3. Find the extra datum that determines the scale: a total, difference, one amount, rate, or fixed
workload.

4. Write the relationship with units, then solve. Keep fractions exact until the final step.

5. Substitute back into every given condition. Check direction of change, feasible counts and
whether rounding was requested.

Six worked examples

Worked example 1 - Normalize the units first
Simplify the ratio 750 m : 1.2 km.

Both quantities are lengths, but their written units differ. Convert 1.2 km to 1.2 x 1000 = 1200 m.
Then 750 m : 1200 m = 750:1200. Dividing both terms by 150 gives 5:8.

Check: 5x 150 m =750 m and 8 x 150 m = 1200 m. The first length is smaller, so the first ratio
term should also be smaller. Keeping 750:1.2 and simplifying the displayed numbers mixes
metres with kilometres; reversing the terms would instead answer 1.2 km : 750 m.

Answer: 5:8

Worked example 2 - Allocate a whole by equal parts
A budget of 640 is split between printing and transport in the ratio 3:5. Find both allocations.

Write printing = 3k rupees and transport = 5k rupees. Their total is 8k = 640, so one part k =
640/8 = ¥80. Printing receives ¥240 and transport ¥400.

Two separate checks are needed: ¥240 + ¥400 = ¥640, and 240:400 = 3:5. The printing share of
the whole is 3/8, not 3/5. Using (3/5) x 640 = 384 treats the whole budget as if it were the
transport amount. A ratio compares its named components; it is not automatically a fraction of
the total.

Answer: Printing ¥240; transport ¥400
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Worked example 3 - Reconcile two scales for one quantity
Positive quantities satisfy a:b=2:3 and b:c=4:5. Find a:b:c.

In the first statement b has 3 parts; in the second it has 4. Use 12 parts for the same b. Multiply
2:3 by 4 to obtain 8:12. Multiply 4:5 by 3 to obtain 12:15. Therefore a:b:c = 8:12:15.

Check the supplied pairs: 8:12 reduces to 2:3; 12:15 reduces to 4:5. Writing 2:3:5 would give b:c =
3:5, contradicting the second statement. These ratios still do not give absolute amounts: 8,12,15
and 16,24,30 both fit. A total or one known amount would fix their common multiplier.

Answer: 8:12:15

Worked example 4 - Count productive machine-minutes

Five identical printers produce 420 pages in 7 minutes. With the same constant per-printer rate
and no delays, how many pages do eight printers produce in 10 minutes?

Assume each printer works independently and their outputs add, with enough supplies and no
shared bottleneck. The first run uses 5 x 7 = 35 printer-minutes. Hence the per-printer rate is
420/35 = 12 pages/(printer-minute). This is the y = 12x model in the constant-rate graph with x
measured in printer-minutes.

The second run uses 8 x 10 = 80 printer-minutes, giving 80 x 12 = 960 pages. Unit check:
printer-minute x pages/(printer-minute) = pages. A second calculation gives 420 x (8/5) x (10/7) =
960.

Both printer count and productive time increase, so output should exceed 420. Using an inverse
rule here would wrongly hold total output fixed. If all printers had to share a device that limited
throughput, the independent-rate assumption would fail and this calculation would need a
different model.

Answer: 960 pages

Worked example 5 - Keep the rate unit visible

A coating process uses 12 L for 80 m? at a fixed consumption per unit area. How much is needed
for 50 m??

Let A be coated area and V the coating volume. Fixed consumption per unit area means V/A =k,
soV =KkA. Find k=12/80=0.15 L/m? ThenV =0.15 x50 = 7.5 L.

Check by scaling: 50/80 = 5/8, so the new volume is 12 x 5/8 = 7.5 L. The smaller area uses less
liquid under this model. The product m? x L/m? leaves litres. A fixed cleaning loss, changed layer
thickness or different absorption could break the constant-consumption assumption; none is
included here. Do not assume every painting or coating situation follows this model without
such a condition.

Answer:7.5L
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Worked example 6 - Derive the inverse percentage change

A vehicle travels a fixed distance. Its constant speed is increased by 25%. By what percentage
does its travel time decrease?

Let the original positive speed and uninterrupted travel time be v and t. Distance is d = vt. The
new speed is 1.25v = (5/4)v. Holding distance fixed gives new time = d/[(5/4)v] = (4/5)t = 0.8t.

The decrease is t - 0.8t = 0.2t. Divide by the old time t and multiply by 100 to get 20%. A
numerical check: travelling 150 km at 50 km/h takes 3 h; at 62.5 km/h it takes 2.4 h. The 0.6 h
decrease is 0.6/3 = 20%.

A 25% time reduction would give 0.75t, whose product with 1.25v is 0.9375vt, not the fixed
distance. The percentages do not cancel because the relation is reciprocal. Distance must remain
unchanged and no separate stop duration may be added.

Answer: 20% decrease

Ten practice questions

Use the relationship and its assumptions before calculating. For a choice question, select one
answer; for a numerical question, give the requested value and unit. Write your reasoning before
reading the solutions.

Practice question 1
What is the simplest ratio of 0.84 kg to 630 g, in that order?
*A 4.3
*B.34
« C.4:30
* D. 840:63

Practice question 2

Positive quantities u and v, both measured in litres, satisfy u:v = 5:8. If u =35 L, find v in litres.

Practice question 3
¥990 is divided between accounts A and B in the ratio 4:7. How much goes to B?

+A.¥360
*B.%630

+ C.%1732.50
+D.%90

Practice question 4

Two rods have lengths in the ratio shorter:longer = 3:8. The longer rod exceeds the shorter by 45
cm. Find the shorter length in centimetres.
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Practice question 5

Three boxes P, Q and R contain a total of 124 beads. Their counts satisfy P:Q = 3:4 and Q:R = 6:5.
How many beads are in R?

*A.20
*B.48
+ C. 40
*D. 50

Practice question 6

For nonnegative usage x, two charges in rupees are P = 9x and Q = 15 + 9x. Which statement is
correct?

* A. Only P is directly proportional to x.
* B. Only Q is directly proportional to x.
+ C. Both are directly proportional because both graphs are straight.

* D. Neither is directly proportional because division by x is undefined at zero.

Practice question 7

Three identical packing machines make 252 packs in 7 minutes. They have constant independent
additive rates, no setup delay and enough supplies. At the same rates, how many packs will five
machines make in 9 minutes?

Practice question 8

A vehicle covers the same 180 km without stops, first at 45 km/h and then at 60 km/h, each
speed constant. Relative to the first journey, what is the percentage decrease in travel time?

* A. 33%%
*B. 15%
+ C. 75%
*D. 25%

Practice question 9

A divisible production job needs 432 units. Each identical machine makes 9 units per hour at a
constant independent additive rate. There are no delays or shared bottlenecks, and work can
keep every machine productive. How many hours do six machines need?

Practice question 10

Six workers completed a job in 18 days. The same job is assigned to nine workers. Nothing is
stated about individual productivity, parallel working or shared tools. Which completion time is
justified by the information alone?

* A. 12 days
* B. 18 days
+ C. 27 days

* D. No unique completion time is determined.
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Answers with reasoning

Solution 1

Ais correct. Convert 0.84 kg to 840 g; 840:630 = 4:3 after dividing by 210. The first mass exceeds
the second, agreeing with 4 being greater than 3. B reverses the requested order. C has a tenfold
unit/place-value error and says the first mass is smaller. D changes only the second converted
term by a factor of ten; 840:63 = 40:3, not 4:3.

Solution 2

The factor taking 5 parts to 35 L is 35/5 = 7 L per part. Apply it to both terms: v=8x 7 =56 L.
Check 35/56 = 5/8. Adding 30 to 8 to get 38 copies an additive change; equivalent ratios require a
common multiplier. Computing 35 x 5/8 = 21.875 uses the ratio in reverse. Here one actual
amount supplies the scale, so the ratio is sufficient with that extra datum.

Solution 3

B is correct. The total is 11 parts, so one part is 990/11 =390 and B receives 7 x 90 =3630. A
receives ¥360; the sum is 990 and the ratio is 4:7. Option A gives the other account. Cis 990 x
7/4, treating the whole as account A, and even exceeds the total. D is only one ratio part, not B's
seven parts.

Solution 4

Let the lengths be 3k cm and 8k cm. Their difference is 5k = 45, so k =9 and the shorter is 27 cm.
The longer is 72 cm; 72 - 27 = 45 and 27:72 = 3:8. Dividing 45 by 11 would treat the difference as
a total. Giving 9 cm stops at one part. Giving 72 cm answers the longer-length question.

Solution 5

Cis correct. Match Q at 12 parts: P:Q = 9:12 and Q:R =12:10, giving 9:12:10. The total is 31 parts,
so k=124/31 = 4 beads per partand R=10 x4 =40. P = 36 and Q = 48; both given ratios and the
total check. A uses the unscaled 5 from the second ratio with the final 4-bead scale, mixing
scales. B gives Q instead of R. D gives R:(P+Q) = 50:74 and cannot satisfy the combined ratio with
a total of 124.

Solution 6

A'is correct. P/x = 9 for positive x, and P =9x includes P =0 at x = 0. Q/x =9 + 15/x varies, and Q
begins at (0,15). For x =2 and 4, P is 18 and 36, but Q is 33 and 51. B selects the fixed-offset
model instead of the constant quotient. C mistakes a constant slope for a line through the origin.
D confuses testing y/x at positive x with defining y = kx at zero; the quotient need not be defined
at zero for P to be a direct-proportion model.

Solution 7

The first run has 3 x 7 = 21 machine-minutes, so the rate is 252/21 = 12 packs/(machine-minute).
The new run has 5 x 9 = 45 machine-minutes and produces 45 x 12 = 540 packs. Cross-check: 252
x (5/3) x (9/7) = 540. Multiplying only by 5/3 gives 420 and misses the extra time; multiplying only
by 9/7 gives 324 and misses the extra machines. No fixed-total condition justifies an inverse
factor here.
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Solution 8

D is correct. Original time = 180/45 = 4 h; new time = 180/60 = 3 h. Decrease = 1 h out of the
original 4 h, or 25%. A is the percentage increase in speed, or the time difference divided by the
new time; neither is the requested old-time-based decrease. B turns the speed difference 15
km/h into a percentage without a base. C is the remaining time as a percentage of the original,
3/4 x 100, not the decrease.

Solution 9

Six machines together make 6 x 9 = 54 units/h, so time = 432/54 = 8 h. Equivalently the job needs
432/9 = 48 machine-hours; 6t = 48 gives t = 8. Four machines would need 12 h, and both 4 x 12
and 6 x 8 equal 48 machine-hours. Reporting 48 h ignores the six simultaneous machines;
reporting 72 h by multiplying 12 by 6 ignores both the old four-machine count and the fixed
workload. The answer's unit is hours, not units or machine-hours.

Solution 10

D is correct. Under an added equal, constant, additive-rate model with fully divisible work, 6 x 18
= 108 worker-days and nine workers would need 108/9 = 12 days. Under a different model, a
shared resource lets only six workers contribute at once, so the same observed first job can
coexist with a second duration of 18 days. These two consistent possibilities already show that
the given data do not select one time.

A silently adds the independent equal-rate assumptions. B silently adds a bottleneck or
equivalent restriction. C applies a direct multiplier 18 x 9/6 even though fixed work has not been
modelled; it is not implied either. Ask for a productivity and concurrency model, not merely
another worker count. A conditional calculation is useful only when its added assumptions are
disclosed.

References and further reading

The official GATE 2027 General Aptitude syllabus, section 2, includes ratios, percentages and
interpretation of graphs and tables. The lesson sequence here is a teaching choice. The official
papers and syllabi page states that the test papers are in English; the Hindi explanations here
support learning.

For background on equal ratios and solving proportions, see OpenStax Prealgebra 2e, section
6.5. The explanations, situations, questions, data and drawings in this lesson are independently
authored; the linked sources are references, not sources of copied exercises.

Analogy and its limits

Think of a measuring scoop whose capacity you do not yet know. One container holds three
scoops and another five. Their amounts are in the ratio 3:5 regardless of the scoop size. Finding
that the two containers together hold 640 mL fixes one scoop at 80 mL, so the amounts are 240
mL and 400 mL. A ratio is the recipe for relative shares; an actual total sets its scale.

For rates, imagine two labels on a job sheet: “same running time” and “same finished job”. With
the same running time and independent identical machines, more machines give more output.
With the same finished job, more such machines can reduce time. Read the label before
choosing direct or inverse proportion. The scoop analogy explains share allocation; it does not by
itself establish a real machine's productivity or remove bottlenecks.
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Quick reference

Ratios and shares
* Preserve the comparison order. Convert like quantities to the same unit before cancelling
units; a rate between unlike quantities keeps a compound unit.

* A:B = a:b means A = ak and B = bk for one common positive k. Multiply or divide all terms by
the same nonzero factor; adding the same number need not preserve the ratio.

e Total T: k = T/(a + b). The shares of the whole are a/(a + b) and b/(a + b).
* Positive difference D = B - A with b greater than a: k = D/(b - a). Equal ratio terms cannot
have a nonzero difference.

* A:B = a:b and B:C = c:d give A:B:C = ac:bc:bd. Match the shared quantity and check both
original ratios.

Choose the model before the arithmetic
* Direct: y = kx, with y/x fixed for allowed nonzero x. Multiplying x by s multiplies y by s. Its
mathematical line passes through the origin.

* Fixed offset: y = mx + b with b nonzero is not direct proportion, even though its graph is
straight and its slope is constant.

* Inverse: y = K/x for positive x and fixed positive K. The product xy is fixed; multiplying x by s
divides y by s. Zero is excluded.

+ Constant independent machine rates: Q = rnt. Hold time fixed for output-to-machine direct
proportion; hold output fixed for time-to-machine inverse proportion.

* Fixed-distance uninterrupted travel: t = d/v. A speed increase fraction p gives a time-decrease
fraction p/(1 + p), measured from the original time.

Final checks

State the units, fixed quantity, positive/nonzero restrictions and productive-rate assumptions. A
ratio alone does not fix absolute amounts. A larger team alone does not fix a completion time.
Check the total or difference, every supplied ratio, feasible counts and the comparison base. Do
not round intermediate fractions unless the task calls for an approximation.
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« 1 km =1000 m 8+ ¥ 0.9 km =900 mi 1 kg = 1000 g 4 & 0.45 kg = 450 g | URad- & =1
fora= o1 aient SreetdT &, ardfden J13 gi|

« 25% gfeg a1 31 Hel AT AT 25/100 ST 8: A HHAT = Hel AT x (1 +25/100) = 1.25 x el A
gfa=rd aRad= o fog JeHT o1 STYR S7aLash gl

@Y ST 18:30 TR d; 42 a1 5/6 Fartel; 0.32 Lt mL H Jeet | S<R: SIF Ul bl 6 § 9T 3 WR 3:5; 42
+6x5=35;1L=1000 mL g™ & 320 mL| forelt =RoT & HfSATE gt dt FARUTT hl BI fafd o= @ uget
3T gl

I1IUTd H JeI-1T ol shH TE i1 8

T AT A 3R B & folg A:B = a:b &1 31f A/B = a/b &1 o Ag<aqul 8: A:B 3R B:A & o1 31
STt 81 39 UTs H Bl chl |y 3R HIU-T[0Teh €-TcHh &, W H Werd Ueh 82 3 gi1 eyl

gfe A 3R B Ueh &1 UehRR chl AT ATUA €, dl Ugel I8 AT SIS | daai | IGh a1E & 2ahisal sl 2l
IETER0T & iy, g ciarsal fiex # forgm R da1S--ciaTS ol SRUTd SehTs-3fRd gidT &1 «iaTs 3R Ty ht
e 37T &: /98T Ueh &R 8, 3afI m/s St 3ehrs -t @ft &1 31eliT UehR cht At ot fopedt hreufaen
TSTT SopTs A ety I hifAer 7 |

T AT U & oI Udieh U aht I 31T T[UTeh T IO AT W1 &t &1 &1 Ugl & TH1 Ten Sier ag
1 gl Tl 3GfTT 4:6 = 2:3 §, AfhT 2 Siie R 6:8 = 3:4 Aerar 8, STt 31T Ty g1 SHAT g1 TR
&1 el et 10, 100 a1 fohelt =7 gfaeTsi-ich AT TUTeh ¥ T[0T ehich Ugel GHETd gely SiT Uehd g
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fomT Gfene & A/B = a/b Sifa= & forg oIt geff st Bb & Tom & Ab = Bal B 3R b 31 814 & &RuT
g fofeR-TTur Sitar A=A 81 Jot=T <h 18 ATSTSH ohl shH THTF d; TTeld AlSd ol fddich-T[0H el el ey
HehdT |

Uk HTSIT ATY-T[0Teh & ddfdeh AETY Al 8

gfed A:B = a:b g, df A = ak 3R B = bk ferd| gt k 317Ut o Yeh fod <l aredfaes AT adTdT 81 31Ut | k
he SITAT &, 3TeIq s AT T SUTd TH 81 TohdT &1 3:5 & g 6:10 1R 30:50 a1 Tat g1 srfaRed
STFeRRT & fomTT &his off areafaes A aa 7t gidt

giEA+B=T¢ dtak+bk=(a+b)k=Tizafergk=T/(a+b), A=aT/(a+b) R B=DbT/(a+b) T
T | fgwmi & f9= a/(a + b) sk b/(a + b) &, a/b 3k b/a 78l

1 IR Ht ATT-TUTh T R ThdT g1 A B-A=D 3R b, ad 318, dt (b -a)k =D dark =D/(b - a)1
gf¢ a=b g, dt AV SR1eR & SR AT M SR SidR SIERTd ghTT| chadt SruTd f&ar gt df et A1 AT $ia”
3T 3R T 7 7 |

et & gt 7 sifas Ay dve gquf dward o gt @nfeq) o= ar &g &1 f9=rares fewar 7= gt dahdT 8,
AR fonelt sifavrsa gt <t Tweam 3.5 &l gt Tendl| k [ehTe & aTe e S |

goie & 3116 aRTeR g

Tl o 3T IR g

qeur 3/8 ufkegd 5/8
e e 99 50 &1 8
qaut 3 3/8
gRag 5 5/8
o 8 1

FH: 31Tal fodl I Hed THAM g1 “3:5” ST STdeH] hl Jol-T Shedl §; “3/8" H&UT hl gl GR oie § el
&1 39 01 & Hifores o= # uget P R arat 9 e ofik foR T R aret ufa few §; arforent 1 & fomm off
TB! SR et 8l

HTHAT ATHAT SRTER hech &l SUTA Sl

A A:B = a:b 3R B:C = c:d | 3Hi ¥l § B Ueh 5! dTedideh AT 8, ¥l Uget 3uTd J Iqh b faedt ek
TR H c 2w g1 uget SrguTd ot ¢ ¥ 3R gER vt b T o | 31 B & &l 37R be B €, safeig AB:C =
ac:bc:bd | I BYeT TS TOTST TUTT ST L TehdT &; S aXichl | TSI AT SRIER T SLh ¢
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YT U S o ST Ucdieh SISl & STie ahe | HTAT AT oh A HIY 3G §Y helel Uget 3R 3ifaw ug
IBTRR <A1 ual Y Gaft 7 o1 &)

yel HTUTd o fog @R feR g+t anfae

A X 379 A 3R y IG A arelt A1 81 Uaet GHIUT hl Hisel y = kx Sgdl & fh U srgrd

I X & folg y/x = k &1 ORI k Ufd 3hTs 37qe e areft a1 81 afe x &t 4T T[0T s § F&aT STy,
ot =18 | k(sx) = s(kx) g1, I y +ft I 70Teh @ FEATT | Shaet “SHT dgd 87 SheT el JHUd Rig
EHECRGH

0T & folg x Pt ITges AfA-AFe ofiR y Afee & SOR gBT o1 3T g1 Yo Af 1 o e e
AT Teh AM-Ame 2ar 1 afe n g 9 udes t e Saee &m &, af x = nt1 ufd #fi=-Mae 12
U8 & FRR W Wy = 12x gNITI SH AR, Wielt GHY, 13T 19 J g1 dTell Jehldc AT &R I d&elTd
MfAeT et g1 O gsl ot fi=dt fafded gidt 8; a1 fRR @ a1 sl At g, ok Rifgd foigset v iR g fAed
=

Heiferg @ Tordt RR R
Hoifag & Tordt R &R
y=12X (4,48)
48
36
- 24
B (2, 24)
12
(1,12)
(0}
0
0 1 2 3 4
Idrees ALfH-fAee x
Iaarees Afie-fAee x Aisd By = 12x 313 x & fag y/x
0 0 L TR ORI
1 12 12
2 24 12
4 48 12

e Hiferes U1 H x, 0 @ 4 AfA-fime ok y, 0 & 48 gy & &1 Rfga fég (0,0), (1,12), (2,24) iR
(4,48) Tk g1 Tieft 3T IR § 1 39 Tt IdTEA Hised H I ITah THI WR AlS I IATe A 8, FfelY
3[R MBS &1 ANThed hared IR X R Sirad &; (0,0) Wy/x T 12 8, 70, Ifcen srafkenfya &1 foredt sra
aredfaeh B § hadt YT X AR g df @ i IO ®U 8 Jelfoig dep IgaT Il ehd 8, &1 I8 gran
forg foh g oft SrgAa shrd-SraeaT B
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TTh Shitid gl ohT 1 8 UEET [axTich &ifcist x-3187 TR 3R ERT Heafer y-318f R Ugd ¢ | Tieft 3@ e aref
2 foh x & SRIeR Fearal R y # sRIeR deard 37T 8| Udel HgUTa # tfaRer 2rd @ foh 3aeht fordty Jar
(0,0) ¥ TSR | haet RR &TeT ygi T8l 8l

fAfa et ufA @ Atee agaar 8
Hieft F@T 3R et AU
C=12h F=30+12h
84 (4,78)
—‘—.
e e T L
o =T
————— (4, 48)
wo 4.t
o’ 36 io“so_)—‘—
[ &
24
12
(0
0
0 1 2 3 4

IugHT h b

hael JUTNT TR STEMRA {[eeh C = 12h &I ge=T F = 30 + 12h & &<, ST@T h el ol R-F0Tceh A& 8,
ST 7 A1 3O 31 ok Wi Sud & 81 g Afsd # I IUART IR At €30 L[eeh g1 T J Uah SifaRkad
H¢ R 12 S[Sd €, U chael Ugall h o Y& AU H 81

h & CTud # Feud
0 0 30
1 12 42
2 24 54
4 48 78

F: Hifeles JaT-umth | & gHiaR Heft @i 81 C, (0,0) ¥ 3R F, (0,30) F = &It &1 eTcHes h R C/h
=128, S/&feh F/h =12+ 30/h Sgardi gl h &l 1 @ 2 A R C, 12 & 24 I aAT g1 8, Afh F, 42
54 BT §, 84 T8Il y = mx + b ¥ &l YIS Shed &, AL MY TR U b g W g I Frrgara
el 8

3O ¢@ MY g fhdt Toy & A @7 Aohd 8, IR 399 8% 3¢ R Jg dae g 781 gidT1| 9ai8 18 ™R ar
3fRra ifdes Ar=rar & 39 gl & St Aise gEAHTC A I STYR Sl 81 A HHAT 3R JIRY AT 1S Y[e<h
WE G|
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FehH FEIUTd @R Toeee €@ Aerear 8

At et @ d, R gaTaTes T v SR femT S am-gma t h felg d = vt BlaT 81 v @ I3 W t
= d/v ferar 81 oFther vt fRR &, 3TfoIg v SHAT el TR t 31TeT 81 ; v bt fahaft erTereh 1otk s & Tpom
A TR t Gl s & HIT AT BITT| Tg! HGShH THTIUTT 8| chdel Jeh AT & 6 3R gal o e § gg ddy g
el gl

T U J g1 x 3R [Afga amraqe K o fg y = K/x @1 31ef xy = K 81 9rThet y/x @R Tgi 81 39
T U] dTet AISd # x = 0 ATy = 0 AT el 81 K hl 318 x 3R y I Feh1sdl ol TUHh &; a7
(km/h) x h & km fAerar g1

oot "fia-awa fAfga
RAffa & o1 [ RAR o
y=48/x+xy=48 +x>0
54
48
42
36
,E>_r,’ 30
ﬂﬁ‘f 24
18
12
6
0
0 1 2 3 4 5 6 7 8

7= x

AT foreY Ife ST Tepe atet i & T, fRR 3R Tdw Aia-a=f ur Siep 48 #fiv-8¢ &rd §1 da<t # & ar
TS 914 O Jehlac gl & 3R i 39 UehR SiaT ST YendT g foh aaft A2fie avmar Scurees @1 x #fiAt ofik
y &t € & forg xy = 48 quTy = 48/x|

w2+ x dfiday U Xy
1 48 48
2 24 48
4 12 48
8 6 48

PRI X ST B TR y 37741 BIdT ¢ | Y-ITHeh |1 ol GiT AT deh 1 3MTdT & 3R JdT §; I8 RR R ara
UTth ch! teft T 161 & 3R X = 0 UR SR ahls foig Aol g1 ALAHT b daH H chael YT gui T # AfiH
g g; R g I 9 Tfodg Anfesi= 3ar 81

fAfga Iaurea ok fAfYa gna & iRk THeAT oM@ g1 Q = rnt A ufa A R r AR &, At Afga gh
3ATET Q, n & Ul TATIUIG # g1 afk Q off Afga &, af g0 3 W t = Q/(rn) AT &, St n & gahm
AT # g1 fohe AT ol FRAR Tam 17 8, ITeh SR Ueh gt Hifdeh Tay T 37T Jor-T §di! 8l
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TTeT H IGeh! Je AT oh 3127 p I I &Y, at 75 =1 (1 + p)v &1 Rffa Q@ wammawa t/(1 + p) g g
qHY o Frder °er g 3iRr [t - t/(1 + p)]/t = p/(1 + p) &1 TAFAY 25% ATA-gfg # p = 0.25 T@A R IHY
&l @t 0.25/1.25 = 0.20 = 20% At &1 =Tel & eFTeen 3i21 q &Y et &), 518l g, 1 & SieT &, @ a7 &t
gfg @ 8i=r q/(1 - q) &I 37 Fsehet & gt THT & SR S1ehT @ Tehe ol TR gl SieT T 8|

a4 &I foh ST vafea g ar gl

"¢ HfHehl A Ueh ShH QX1 foharn” ¥ I8 el udl Iord foh I8t 1 fohdHT 99 oift| §49 & 99 Tan gt R &R
TR IR hiH e Toh | Ig Y Hurg & foh Tah 11T 3NSIR & IRUT chdel ©g dRT TR v e Gah, IT 7T
TRl T RIS ST 8| HhH AU & THI (kT o folg T8 &R, Sh1d & TG Sl S[eAT 3R
fAfea ord Y g=aTd TE g1 IAT s AT S o IST JdTU foh Shi=-T Aisd Tal a1 a7 81
T ¥ Uge! Ig hH 37UATU:

1. B AT, IGch! 3chTs 3R AN TS JeT Al ohd ford |

2. 9% # ST AT | AY-T[0TeR, R 9NTthd, fRR umthe a1 [fga sifafkea ug ggam|

3. AT9 J9 & aTel! AR STHRRT @Sl e, 3R, Teh A, & a1 Afgd AR

4. 3epTsdl Aigd Ja¢ forgen ga e | Sifas avor aes fo=l ol 9éia W |

5. 8 &) TS 1 § SR a1ug W | IgeAra i e, erg Y 3R |7 U gfFdhed 6 Sitar ]|

WWEFQEQW
&1 foraT g1 IS8T 1 - Uge SehTsal JHI &
750 m : 1.2 km T FUTT TR i |

ST ATATY @184l 8, R fordt 718 geprsat sierT &1 1.2 km = 1.2 x 1000 = 1200 m &3 fohk 750 m : 1200
m = 750:12001 E1 g&l &t 150 ¥ 9T &1 IR 5:8 fAerar g1

Sife: 5 x 150 m = 750 m 3R 8 x 150 m = 1200 m | Uge! sialls BIel g, 3Hfely SIuTd T Ugell Ug +ft Bter
g1 T1fgul 750:1.2 G dhad ford s TR oheed TR Hiex 3fRR feheniHiex fAe Sid 8; Ue Sefet R Uy
1.2 km : 750 m &1 IR B

3wR: 5:8
& faraT gamm I21gRor 2 - gt ATt aveR fawat @ @ie
2640 I Soic HauT 3R ulRag # 3:5 & quTd # diel 71 81 &1 3frded (A |

ol = 3k 30 3R ulRag = 5k 30 fod | geT 8k = 640 ¢, 3T Teh fg&m k = 640/8 = 80| HUT i
240 3R ufRag &l £400 i

& 37eTTT Sife e €240 + T400 = T640 3R 240:400 = 3:51 QR aoie & qg 07 &1 fgear 3/8 8, 3/5 &t (3/5)
x 640 = 384 T W YR ISIC el URAE eh A A foId1 ST &1 SIFUT 31U AT 7T Tehl chl JeTT hall
&; I8 STU-31TY et bl A7 =T g

IR: qEUT £240; gRag— €400
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& foRaT goim 331871 3 - Qek AT & &t ATl @l fAerd

YITcHh ATATST o fig a:b = 2:3 3R bic = 4:5 €1 a:b:c ATt

Tgd hYTH bk 3 e 8, R & 41 3T b & forg 12 fgwd <1 2:3 ot 4 & 701 et WR 8:12 AT 81 4:5
Rl 3 I UM &3 W 12:15 Aetar 81 gafag azbic = 8:12:151

& 11E STfSat i Sita A 8:12 TRA Bl 2:3 8; 12:15 TRA gIahe 4:5 81 2:3:5 fogs W bic = 3:5 ghm, St
TR U o foveg 81 31 Srgura O aredft off areafaes A A€l et 8,12,15 3R 16,24,30 a1 98 €
el HTAT IT Qeh FTd JAT § FIST T[0Tk Jd g

IR 8:12:15

&1 farar gat 3IE18eun 4 - IauTes Afia-fse =

afa gA fiiex 7 fie & 420 gs Bud &1 ufd fifer a8t fR @ @ ofk &l &4 7 81, af o1ms filer 10 fime &
fehat gg wTa?

A U fliex Wda hH HhedT 8, AT it IUed 8, TSI TUT1e- T i3 9147 6] 6 SR 3k IdTG-
Jed €1 ugett IR 5 x 7 = 35 fiiez-fame ot saferq ufa fiier @2 420/35 = 12 gg/(fliex-fime) 81 ag R &R
gTet UTh T y = 12x Aled g, o x Tiex-fe 7 81

O ER 8 x 10 = 80 fiiex-fame i, sferg 80 x 12 = 960 gs A | shE-sita: fiiex- e x gs/
(fie=-fe) = g1 @t orT ot 420 x (8/5) x (10/7) = 960 it &1

fofext Y e iR IcTeeh gHy ST 93 €, 3Tferg IcureH 420 @ fdes gir @Ry agl agera Mow evm W

Tt & el ST [RR 74 ferar S afe geft fifex fonelt drem a3 ot difia emar R MR 8, @t @da R
T g Terd g 3R ST Aisd dey|

ITR: 960 S

& faraT gaim Ie1geur 5 - &R &Y gaTs faed <@
Ueh URd o1 <hl UfehaT § Ufd 3ehTS &51thel @UT fRR €180 M2 & faw 12 L &7 €1 50 m? & foig fana= ga
qY?

A A URd TGTIT T &5l 3R V gd & 3d- g1 Ufd 318 &ithe @Ud fRR g dr sif V/A =k 8,
ggfeg V= kAl k=12/80=0.15 L/m?I fheV=0.15x50=7.5 LI

A9 ggeAeh? Sire: 50/80 = 5/8, gafely 941 3maa= 12 x 5/8 = 7.5 L §1 39 Hisd 4 BI &5l UR &hH &g
AN mM? x L/m? O ¢fier saar g1 Iwrs & fAfga g1, u=a 6t aeed aiers ot srerT sasnvor @ @R @ud 6
HIIdT ¢ Tohall 8; T61 518 O 5o WA T1 &1 U 2ref & a1 8% T8 a1 wRa o=t <t A ot 5t wAfee
T T M|

SR 751L
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&1 farar goim 38T 6 - orw ufasra ulReds Rerret
Qe e fAfYd g 99 ol 81 Ih! R AT 25% @18 STt &1 T3l o Grd | fohd= ufdera st ghf?

T YTHh Tl 3R T Fhrae AE-T7T v AT t A1 G d = vt g1 78 a1t 1.25v = (5/4)v gt &
fAfYd = o 73T 973 = d/[(5/4)v] = (4/5)t = 0.8t

Al t - 0.8t = 0.2t 31 T HeT THY t ¥ {NT &R 100 & T[0T A TR 20% AT 81 Tk Sira: 150 km
B 50 km/h RITTHAF 3 h e §; 62.5 km/h R 2.4 h1 0.6 h &t & 0.6/3 = 20% g1

AT H 25% hHT AT UR 0.75t e, fS5ent 1.25v @ urthet 0.9375vt &, [Affa gt =&l dede gera
B & PRUT UfAd SRIeR 76! ged-agd | G TH @ A1 SR ST & Teh ol THY gl ST a1ieq|

3I<R: 20% hHT

QY AT UH
TUMHT 9 Ugel Heer 3R IThI Ay ford | fdehed atet Ut # op STR A, TeaTaTer U # Aft 718 T 3R
SHIS &1 B o T UGl SUAT dch ford |
39T U 1
0.84 kg 3R 630 g @1, 341 ohd H, TRTGH U HT 8?2
+A 4.3
«B.3:4
« C.4:30
« D. 840:63

ST U 2
ez & A7dt 1€ eTaTeR AETC u R v, uiv = 5:8 I AJE et &1 u =35 L gt at v &ftex | Fepred |
ST UH 3
990 ot @WTdl A 3R B H 4:7 & 31Ut | diel SiTdl g1 B bt fehdt Ay fAefi?
+ A. 2360
« B. 7630

« C.%1732.50
«D. %90

ST U 4
&l Sl hl ATl BT U BICK et = 3:8 81 wiell B8 BIC & 45 cm TR g1 BIET ciag AR F Fepred |
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ST U 5
i f&sat P, Q 3R R # et 124 #1eh €1 I7eht Twaamsit # P:Q = 3:4 3R Q:R = 6:5 81 R # et #eh €7
A.20
- B. 48
- C. 40
- D. 50

31T UH 6
R-FUTHR ITINT X o folg UT & & feeh P = 9x 3R Q = 15 + 9x &1 hI--UT e Fal 8?
« A. had P, X & U& GHIUTd | 8
+ B. &hadl Q, X & el IR & 8|
« C. 3T Ucuet gATUTd & € Jifch &l aTth T g
« D. IS el THUT J a1 8 ifch LI TR X & 9T IR 81
STV UH 7
= T Afch A3fi 7 e F 252 Ao srdt €1 3T & fRR ofk WA €, I e SEd 8, O H & T8 8
3R grft vaie §1 3l &=f R utg |7 9 e & foham G gmdt?
31T U 8

U arg- dat 180 km =T ¥h ugat 45 km/h 3R fthe 60 km/h & @R a1 @ T xar g1 Ugelt =T b
grier gag § fohawt ufasra st 82

« A.33%%
*B. 15%
« C. 75%
«D. 25%

ST UH 9

Qe die ST Hehe dTet IATGA-RRI | 432 SR13T I & | Udeh AT AfiH @R, Wd™ 3R S[e dreft &R W 9
Zeh1gar Ufd HeT JATY &1 32 a1 IS 1T el & SR g HRfiF vl STTaR IdTeeh i T ST TehdT 81 ©8
7fiH fohae & &ft?

ST U 10

Bg Al 3 ueh o 18 feT & gy foham| gt v =t sifirent ot o ST &1 saferrd Iearedhar, a@miaR
hTH T FTHT ITRI & aR H S 6| chal 7T g1 hael &1 718 STHhRI d ShiH-91 TAY Id &Y & I3 gia1 82

<A 12fF
- B. 187
«C.27f=
» D. vah Afga sifgcfta wma o =t gt
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< afgda IR

1

A TEI £10.84 kg = 840 g; 840:630 I 210 F 9T 4 WR 4:3 fAerdT &1 Ugell geqw= e 8, s 4 & 3 @
92 g @ AT @raT &1 B | 7T 5hH IefedT &1 C B aF T ol ShTS/ATH-He 31 ¢ 3R Ugell g siet
a1 AT 81 D H chael gER uRafdd Ug ot <8 ¥ dea T §; 840:63 = 40:3 §, 4:3 ol

g2

5 fg<dt ent 35 L & arett 7[urek 35/5 = 7 L ufa fgwar 81 & uel iR g8t omd: v = 8 x 7 = 56 LI S
35/56 = 5/81 8 ® 30 STigehx 38 T SIS aTell URTH Ie=IdT &; THded SJUTd oh folg JT=T ureh 1T
35 x 5/8 = 21.875 &h<AT IUTd IeIC &dT &1 TGI Yeh aRdicieh AT & AU 99 81 <81 8, s9fely 39 stfaRkea
SIHRT Glgd SIguTd Uafe 8l

g3
B el gl oot 11 6 8, saferg ueh fgwar 990/11 =90 3R B & 7 x 90 = 630 €1 A & ¥360 &; INT £990

3R 31uTd 4.7 81 faehed A R @1 &t AfA &ar 81 C & 990 x 7/4 foran mam 8, Il @R et @rdr A |1 ferar
T, IR A & 1fdek 81 D dhadt Yok g 8, B & 91d fg e gl |

g4
damgar 3k cm 3R 8k cm A | IehT 3faR 5k = 45 &, 3afait k = 9 3R B 88 27 cm g1 &t 72 cm §;

72 - 27 =45 3R 27:72 = 3:81 45 @l 11 ¥ 9N & TR 3R &l oo A fordT ST 81 9 cm A |R FHadd Tk
8% deh 3k &1 72 cm el B 1 IR B

A5

Cagrel Q& 12 B & P:Q = 9:12 3R Q:R = 12:10, 3917 9:12:101 Fet 31 e 8, 31d: k = 124/31
= 4 74 ufd fg@ar 3R R = 10 x 4 = 401 P = 36 9U1 Q = 48; &1 Ay srgura 3R e Td1 81 A H &R
SUTd 1 forT Fgar 5, Sifas 4-771ch 719 & 7o fhaT T B, SR AT A QI B, RFITa QeargI D |
R:(P+Q) = 50:74 BN 3R 124 & el o ATY TYKT AT YT 8l gl

816

ATEI 8l TR X TR P/x =98, 3R P=9x A x=0 WP =0 i AT &1 Q/x = 9 + 15/x F&aidT g 3R
Q, (0,15) A LE &1 x = 2 3R 4 R P, 18 3R 36 &, Ak Q, 33 3R 511 B AR WnTher & swira AfFa
SifARerd 3[eeh aTelt Aisd gAdT 81 C FRR &Tet aht etfoig T TSRAT A AAdT g1 D g1 X W y/X g+ 3R
YA Wy = kx TRHTT & eht fAeTT a1 §; P eh UAe FATIUTT H g o ol R IR WITthel TR giAT
39T ol gl

g7

Ugat 3 x 7 = 21 9f9-fe €, gaforg av 252/21 = 12 e/ (Af=-fAe) 1 AU I # 5 x 9 = 45 Asfia-Mae
3R IATE 45 x 12 = 540 Ueh g1 gt S 252 x (5/3) x (9/7) = 5401 chaet 5/3 & T[0T o3 R 420
fAeTar g SR srfaRerd T9a @ ST €; chaet 9/7 & 70N et WR 324 fetan g iR sifafRea #=fi+ ge st 81
gl ot It iR 78T 8, gafery ehn uTeh 1 YR Tl 81
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818

D 48l 81 HeT T = 180/45 =4 h; a1 @#g = 180/60 =3 hI &HI A 4 h H & 1 h §, T 25% 1 A ITeT <t
gfasrd gfeg 8, a1 Ty & SR &l 7Y 9T & 9T &4 WR Aeldr 8; &l | 8 hls Hol TAd & YR R AN 78
&l 81 81 B, 15 km/h &Y =1ef e 3R et a1 SMyR gfderd s=1 &a1 81 C, HeT T ahl ST g3 ufasrd 3/4
x 100 &, SHt =T8T |

g1 9
B8 A Ay 6 x 9 = 54 gepTdi/h T 8, 39fely T = 432/54 = 8 h| gER ¥ H &R vl 432/9 =
48 Afi9-4¢ A1f3q; 6t =48 T t = 81 AR ALMAT bl 12 h &1, 3R 4 x 12 IUT 6 x 8 T 48 HAH-6 §1 48

h Fa™ WR ©g AT AT Teh AT hTH h3AT e ST &; 12 ht 6 F T[0T hich 72 h I TR QR IR AfH
3R P prfYR T Ged €1 IR i 3HTS ¢ 8, ITG-3ahrsal a1 Af=-6e g1 |

8110

D 4@l 81 af¢ rfaRed & @ T9M, fRRR 3R S arefl & aU1 g g a1 ST Hehl dTet ShiH T Hise |,
dt 6 x 18 = 108 sifieh-f& SR =t siffient & foig 108/9 = 12 &7 ATt gER Afset | Tren d4Te Uk a1y
had Bg HfHeh! Y B He T &; AT Ugelt 3@ TS 3rafdy & Ty gt srafd 18 i oft g wanddt 1 A &
G G91aTT gl ferdt 8 foh & 18 STHeRY hls Yok 5d ol grdl |

A U WA THM & AT STiedT | B o=y s a1 Ot gt ey Sigar &1 C # 18 x 9/6 a1 e
TUTeh SRTIIT 7T 8, STaich RfSd o1 o1 ATed gl el adrar T, g I8y f el 81 81 IaTaehdr 3R U
1Y ShTH T T AISA ATGT, hdel Ueh 3R HAAh-TT A1 | {1 UR SMTUTRA o1 aoft Iuahft § 5a st
g HIRICTY §dTg ST |

e 3R oMt ot eremTH

STfeeRTRer GATE 2027 AT W UTSIchH h @ 2 | S1uTd, Ufd=rd a1 1tk 3R diferentail ot saren
MTAS &1 AT TS} oht she fR1&T0T & i T T @1 SnfeienTiRen U-Usl 3iR UTawishA U8 o SIER TIET-Us
sieft & € Tet fodt careaTd Fiee & wgrar & Y 8

G SUTd 3R AU g1 e hl g8 o folg OpenStax Prealgebra 2e, @g 6.5 3| 9 UTS i
RATY, fRAfIT, ust, sifehs ik 5 @Wds U I @ MU §; iU fofes deef 8, 399 s1ary et 8! fohy U &1

IUHT 3R ITh HATd

Qeh ATYA aTell WTelT 9id, [oereht &rdr s1eft 317d =18l 81 Teh T H i Wiet 3R g8k # Uld Wil &9 81 &t
<hY &THdT ATg STt g, ATATSH ehT 31UTd 3:5 81 afS a1 7 fAeierz 640 mL g, df Teh et a1 719 80 mL ad
i1 8, 39ferg AT 240 mL 3R 400 mL € SrguTd arder fgedi ot fafdr §; arafae oot & I9ent A1g 94
gl gl

&} & forg shrf-usT WR gF srer g O It ot IR 9EE SR “ORT R ST arelt s gEE | SEE
AT 3R W gaE 7= 7 sifden Afe 1feres Iaare &t €1 agt g1 e T g, at ifdres Ot AefiH

GHY U1 Hehdll & | UAET AT GeshH FHTIUTT T4 & Ugel [AEL1 US| @iTel <Al IaTeRvT 38 sieHT 99eidn 8;
39T ot arafae Tfa Y Iargerdr g gl gict 3R I ey 3Tu=-31TY g ged|
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i de
3rgurd ok fa=dt
« I T ShH TTY T | AT YRR chl ATHTST chl Sch1Sl Rl & Tgel THTH ahe; 3T UehR <hl ATATSAT bl
&R H TG TS -1 Bl Bl
« A:B = a:b T 31} Ueh TS ¢TI k & folg A = ak 3R B = bk &1 Tft uai ot It 317 T[0Tk & 7o
T 9RT &; GHH G&AT Siie+ § AJUTd &7 g, Tg S1aLh el |
A TErk=T/(a+Db)I AR a/(a +b) 3R b/(a +b) &
« gTHG HR D =B - Ag 3R b, a@ a1 8 k = D/(b - a) | IRTER TATA-UGI T SR S 61 &l
TehdT |
« A:B=a:b 3R B:C = c:d & A:B:C = ac:bc:bd | |51 #7131 Y 3R 41 g7 Srgurd sifd |
O § Uge Atee g
« G y = kx; AT I X W y/x RRR 1 x &l s F 0N e Ry i s F 7om ghar &1 g9kt mfordta
3T eAfeg & ToRe 8
- fAfga srfaRed ug: S b & AUy = mx + b Y& AU Tal 8, el Uk e 3R et R gl
« HhH: TS X R P et K & g y = K/x| othet xy @R &; x &t s @ U A TRy &l s
@ YT 3 &1 LT T e B
« AR a7 #7fiF-g3: Q = rnt| It 3R TfA-Te & uer I & forg g fAfYa wd; gug ok
AM-T=AT & kA HaY o folg Iaare fAfga w1
« At g Y fom1 3k A= t = d /v =1-gleg o 3T p & el THY o HTUR TR GHY-HHT T ST
p/(1+ p) et &1

3ifaw Sirg
gh1adl, AfYa AT, T /T g i 2Td 3R IdTeeh &3 hl ATIAT forkd | hael SIUTd Jrdfdeh AT

Y 76l ehxdT| hadt TSt T T I -Tg) hct | Pl AT e, R & surd, T4a fet 3R e o1 smerR
Sird | uer & Gfached 7 77 g) at St & A=t o adte w )
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