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Work Units Combined Rates and Efficiency

What you will learn

A completion time tells you how long a whole job takes. A work rate tells you how much gets
done in one unit of active time. The difference matters: when two people work together, their
contributions add, but their solo completion times do not.

By the end you will be able to name the whole job and rate units, calculate a rate from partial
work, combine constant independent rates, recover a missing contributor, and compare
efficiency with the time needed for the same job. You will also check whether the supplied
information permits the claimed answer.

This lesson retrieves exact fractions, equivalent ratios and inverse proportion from Numbers and
Ratios. “Efficiency” here means completed work per unit active time. It does not mean work
quality, physical effort, personal worth or energy efficiency. Changing teams and tank flow come
in the next two lessons.

1 Retrieve the tools

Try these before the feedback. They are unscored revision prompts, not an entrance test.
1. Find 1/12 + 1/18.

2. Calculate (3/4) + (5/36).

3. Change 0.4 hour into minutes.

4. For the same fixed job, six equal-rate workers need 10 active hours. Under unchanged
independent rates, why do twelve such workers need 5 hours?

Feedback:
1. Use equal-sized parts: 1/12 + 1/18 = 3/36 + 2/36 = 5/36.
2. Divide by a fraction by multiplying by its reciprocal: (3/4) x (36/5) = 27/5.

3. One hour is 60 minutes, so 0.4 x 60 = 24 minutes. Decimal digits after the point are fractions of
an hour, not a minute reading.

4. The required work represents 6 x 10 = 60 worker-hours at the stated equal hourly productivity.
Twelve workers deliver 12 worker-hours each hour, so 60/12 =5 hours. Headcount alone would
not justify this if the workers' rates differed or they obstructed one another.

For fraction errors, revisit Fractions Decimals and Exact Calculation. For the fourth explanation,
revisit Direct and Inverse Proportion. We will keep units beside our arithmetic here.

2 Fix the whole before finding a rate

Choose one complete, unchanged job as 1 job. Half that job is 1/2 job. This is a measurement
choice: one job could mean packing a stated batch, painting a stated wall or completing a stated
task. We can add fractions only when they refer to the same whole.
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A constant rate means equal amounts are completed in equal active time intervals. If 2 hours
produce twice the work of 1 hour, then dividing completed work by active time gives the amount
completed in one hour:

work rate = completed amount + active time

Multiplying that per-hour amount by the number of active hours gives the work done. Thus work
= rate x active time; dividing the required work by a positive rate gives the required time. These
relationships describe the same model in different directions.

The model needs conditions. In this lesson, a fixed job can be divided between workers. Each
keeps a constant rate. Contributions are independent and are counted once. There is no setup
delay, pause, coordination loss or obstruction unless a question explicitly states one. These are
arithmetic assumptions, not promises about every real workplace. When a question deliberately
leaves a condition unknown, do not silently supply it.

Worked case 1 From partial work to a rate

A worker completes 3/8 of one fixed job in 3 active hours at a constant rate. Find the rate, the
whole-job time from the start, and the additional time still needed.

The 3 hours correspond to 3/8 job, not to a whole job. Rate = (3/8) + 3 = 1/8 job per hour. At this
rate, a whole job takes 1 +(1/8) = 8 hours.

Panel 1 One job divided into eight equal work parts

Equal work part 1 2 3 4 5 6 7 8
Status after 3 hours Done Done Done Left Left Left Left Left
Size of each part 1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8

The panel shows 3/8 completed and 5/8 left. It is a work bar, not a picture of eight unequal
physical jobs. At 1/8 job per hour, the remaining 5/8 needs (5/8) + (1/8) = 5 more hours. Total
elapsed time is 3+ 5 =8 hours.

Check by rebuilding the amounts: 3 x 1/8 =3/8 and 8 x 1/8 = 1. Using 1/3 job per hour would
wrongly treat the first three hours as a whole-job time.

The same job could be renamed 80 equal work units. The worker would then complete 10 units
per hour. The rate's number changes, but the job still takes 80/10 = 8 hours. Choosing units
cannot change the answer.

Pause and explain
1. At 1/6 job per hour, how much is done in 2 hours? How long for the remaining part?

2. If the worker's rate changes after those 2 hours, can the old rate alone determine the
additional time?

Feedback: 2 x 1/6 = 1/3 is done; 2/3 remains. At the unchanged rate, (2/3)/(1/6) = 4 more hours. If
the future rate changes without being specified, that four-hour prediction is not justified. An
observed average for one interval does not determine a different interval.
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3 Add the work done during the same interval

Imagine asking each worker, “How much of this same job will you contribute during the next
hour?” Those amounts can be added if both are active and independent. A solo completion time
is not an amount of work, so adding or averaging solo times does not answer that question.

Worked case 2 Two workers and two equivalent representations

A alone needs 12 hours and B alone needs 18 hours for the same divisible job. They start
together and retain their own constant independent rates until the job is complete.

Panel 2 One simultaneous hour

Rate if one job is 36 equal

Contributor Rate in jobs per hour units

A 1/12=3/36 3 units per hour
B 1/18 = 2/36 2 units per hour
A and B together 5/36 5 units per hour

In one hour they jointly complete 5/36 job. Required time = 1 + (5/36) = 36/5 hours. The right-
hand column gives the same result: 36 units + 5 units per hour = 36/5 hours. We chose 36
because it is a convenient common multiple of 12 and 18. Another common multiple would also
work; it would simply relabel the equal work units.

Convert exactly: 36/5 =7 + 1/5 hours. The remaining fifth of an hour is (1/5) x 60 = 12 minutes. So
the answer is 7 hours 12 minutes. It is not 7 hours 20 minutes.

Check each contribution over that same elapsed time:
* A does (1/12) x (36/5) = 3/5 of the job
* B does (1/18) x (36/5) = 2/5 of the job

* The contributions add to 1
With both positive independent rates active throughout, the joint time must be less than either

solo time. Here 36/5 is below both 12 and 18. The average, 15 hours, fails that check. This bound
must not be carried into a later problem where someone stops early.

Pause before using a shortcut Suppose the same two workers start together with only half of
this job left. Fill in:

* Required amount = ] job
« Combined rate = [J job per hour
* Required time = ] hours
Feedback: the amount is 1/2, the rate remains 5/36, and time = (1/2)/(5/36) = 18/5 hours =3

hours 36 minutes. Half the amount at the same rate needs half the time. A full-job shortcut
applied without adjustment would overcount the work.
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For positive solo times a and b on the same whole job, the above reasoning givest=1 +(1/a +
1/b) = ab/(a + b). This is a derived compact form, not a replacement for reading the conditions. It
applies when both work throughout at unchanged additive rates; it must be adjusted for a
partial job. The rate method also makes the units and contributions visible.

Mathematical basis: NCERT Ganita Prakash Grade 8 Part II, Chapter 3 §3.6, printed pp.66-67
develops whole-job units and combined unequal-worker rates. Our tables, cases and
explanations are original.

4 A missing worker is a missing contribution

If the joint contribution and one person's contribution are known for the same hour, subtract to
find the other. Subtracting their completion times has no such meaning.

Worked case 3 Recover B and test the assumptions

A and B together complete one fixed job in 6 hours. A alone takes 10 hours. Both contribute at
positive, constant, independent rates. Find B's solo time.

Joint rate = 1/6 job per hour. A's rate = 1/10. Therefore B's rate = 1/6 - 1/10 =5/30 - 3/30 = 2/30 =
1/15 job per hour. B alone needs 1 + (1/15) = 15 hours.

Check: 1/10 + 1/15 = 3/30 + 2/30 = 1/6. Both together are faster than either alone: 6 is below 10
and 15. The subtraction 10 - 6 = 4 does not find B's rate or solo time.

Now test a separate claim: A still takes 10 hours alone, but the pair supposedly takes 12 hours
under the same positive independent-rate assumptions. The inferred B rate would be 1/12 -

1/10 = -1/60 job per hour. That contradicts the stated positive contribution. It is inconsistent
information under this model, not a worker who completes the job in negative time.

If pair time and A's time were both exactly 10 hours, the inferred B rate would be zero. A zero
rate makes no progress, so it has no finite solo completion time for a nonzero job. It also
contradicts the statement that B's rate is positive. Never divide by zero to invent a time.

Pause and classify A takes 9 hours alone. A and B together are said to take 5 hours. Does the
inferred B rate have the required sign? What if the claimed joint time were 11 hours?

Feedback: 1/5 - 1/9 = 4/45, positive; B's solo time would be 45/4 hours. But 1/11 - 1/9 =-2/99 is

negative, so the second claim fails the positive-contributor model. Here all needed numbers are
present; the problem is contradiction, not missing information.

5 Efficiency compares rates for the same work

For the same fixed work W, rate x solo time = W. If a rate is multiplied by a positive factor, the
time is divided by that factor. This is the inverse relationship already studied in Ratios.
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Worked case 4 Compare rates and solo times

For the same job, A's work rate is to B's as 3:2. B alone needs 15 hours. Find A's solo time and
their joint time under unchanged independent rates.

B's rate is 1/15 job per hour. A's is (3/2) x (1/15) = 1/10 job per hour, so A alone needs 10 hours.
Jointrate =1/10 + 1/15 = 1/6, giving 6 hours together.

Panel 3 Equal work connects opposite ratios

Comparison, always A to B A B A:B
Rate 1/10 job per hour 1/15 job per hour 3:2
Solo time for one job 10 hours 15 hours 2:3

Work done in the same 2

1/5 job 2/15 job 3:2
hours

The rate and equal-time output ratios agree. The same-job time ratio is reversed. The products
(1/10) x 10 and (1/15) x 15 both equal one job.

A percentage comparison with an explicit base In a separate job comparison, B takes 12
hours and A's rate is 25% greater than B's. “Greater” is measured against B's rate. A's rate factor
is 1+25/100 =5/4, so A's time factor is its reciprocal, 4/5. A's time = 12 x 4/5 = 48/5 hours =9
hours 36 minutes.

The time has fallen by 1 - 4/5 = 1/5, or 20%. A 25% higher rate does not mean 25% less time.
Check: rate factor x time factor = (5/4) x (4/5) = 1, preserving the work. If “25% more efficient” is
used, its intended meaning as work per unit time must be stated.

Pause and explain the reference
1. A has twice B's rate. B takes 14 hours for the same job. What is A's solo time?
2. Can the ratio A:B = 3:2 in rates, by itself, determine A's absolute solo time?

3. A processes 60 labels in 12 minutes; B processes 90 labels in 15 minutes. At constant rates,
which processes more labels per minute?

Feedback:
1. Seven hours: double rate means half the time for the same work.

2. No. Rates 1/10 and 1/15 give solo times 10 and 15 hours; rates 1/20 and 1/30 still have ratio
3:2 but give 20 and 30 hours. A scale, such as one actual rate or solo time, is needed.

3. A'srate is 60/12 = 5 labels per minute; B's is 90/15 = 6. B has the higher rate despite the larger
listed duration, because the amounts differ. Compare raw completion times only for the same
amount of work under the relevant conditions.
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6 A solving routine that keeps the meaning

1. Name the unchanged whole and the required amount

2. Put every time in one unit and identify the active interval

3. Find each rate as amount per unit active time

4. Add simultaneous independent rates, or subtract a known contribution from a known total
5. Divide the required amount by the valid positive rate

6. Check units, sign, size and the sum of contributions

The next lesson changes who is active over time. Do not assume today's all-start, all-finish
conditions when the schedule says otherwise.
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Independent practice

Try every item before reading the key. These are untimed learning checks: one mark for a correct
answer, zero otherwise, no negative marking and no pass cutoff. These local settings do not
describe the RRB exam'’s marking rules.

1. At a constant rate, a worker completes 5/12 of one fixed job in 2.5 active hours. Which pair
correctly gives the rate and the additional time for the remaining work at that same rate?

A. 1/6 job per hour; 3 h 30 min
B. 2/5 job per hour; 3 h 30 min
C. 1/6 job per hour; 6 h

D. 1/6 job per hour; 3 h 5 min

2. A alone finishes a divisible job in 8 h and B alone in 12 h. Both start together and continue at
unchanged independent constant rates with no delay until completion. How long do they take?

A.10h
B.4 h 8 min
C.4h 48 min
D.20h

3.Aneeds 15 h and B 12 h alone for the same fixed job. They work together throughout at
unchanged independent constant rates. Rename that whole job as 60 equal work units. Which
row gives A's units per hour, B's units per hour, and joint time?

A.15;12;20/9 h
B.4;5;20/3h

C. 1/15; 1/12; 20/3 h
D.4;5;9h

4. A and B together complete a fixed job in 4 h. A alone needs 6 h. Their constant positive rates
are independent and add. What is B's solo completion time?

A.2h
B.10 h
C.1/12h
D.12h

5. A alone takes 6 h for a job. A report claims A and B together need 7 h while both work
throughout at positive, unchanged independent rates. Which conclusion follows?

A. B alone must take 42 h
B. The report contradicts the stated rate model
C. B alone must take 13 h

D. B alone must take 1 h
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6. For the same job, A:B work rates are 5:3. B alone takes 20 h at its constant rate. How long does
A take alone?

A.100/3 h

B.18 h

C.12h

D.8h

7. A completes 20% more work per active hour than B. B needs 15 h for the same job. Both solo
rates stay constant. Find A's solo time.

A. 12 h 30 min

B.12h

C.18h

D. 15 h 20 min

8. A:B constant work rates for the same fixed job are 7:4. No actual rate or solo time is supplied.
What can be concluded about As solo time?

A.It mustbe 4 h
B. It mustbe 7 h
C.It mustbe 11/2 h

D. It cannot be uniquely determined
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Answer key and explanations
1.A;2.C 3.B;4.D;5.B;6.C;7.A;8.D

1. Ais correct. Convert 2.5 h to 5/2 h. Rate = (5/12)/(5/2) = 1/6 job per hour. Remaining work =
7/12, so additional time = (7/12)/(1/6) = 7/2 h = 3 h 30 min. Check: 5/12 + (1/6)(7/2) = 1. B uses
1/2.5 = 2/5 as though 2.5 h completed the whole job. C gives the full-job time 6 h rather than the
additional time. D misreads the half hour as 5 minutes; it is 30 minutes.

2. Cis correct. Rate = 1/8 + 1/12 = 5/24 job per hour. Time =24/5h =4.8 h =4 h 48 min.
Contributions are (24/5)/8 = 3/5 and (24/5)/12 = 2/5, summing to one. A averages 8 and 12; D
adds them. Neither is a sum of work contributions and both fail the faster-than-either-solo
check. B treats 0.8 h as 8 minutes, but 0.8 x 60 = 48 minutes.

3. Bis correct. A completes 60/15 = 4 chosen units per hour and B completes 60/12 = 5. Together
they complete 9 units per hour, so 60/9 = 20/3 h, or 6 h 40 min. Check: 9 x 20/3 = 60. A mistakes
solo times for unit rates and divides by their sum. C gives rates in whole jobs per hour where the
question asks for the chosen units per hour; its time alone is correct, so the whole row is not. D
treats the numerical joint rate 9 as a time instead of dividing required work by it.

4.Dis correct. Brate =1/4-1/6 = 1/12 job per hour, so B time =12 h. Check: 1/6 + 1/12=1/4. A
subtracts completion times 6 - 4; B adds them. Neither operation finds a missing hourly
contribution. C labels the numerical rate 1/12 as hours instead of taking its reciprocal for a whole
job.

5. Bis correct. The inferred B rate is 1/7 - 1/6 = =1/42 job per hour, not a positive rate. The pair
also cannot be slower than A alone when both add positive work throughout. A drops the
negative sign and reports 42 h, but that would give joint time 21/4 h, not 7 h. Cadds 6 + 7
without a rate interpretation. D subtracts 7 - 6; a one-hour B would make the pair much faster,
with joint time 6/7 h. These are inconsistent data under the stated model, not evidence of a
negative real completion time.

6. Cis correct. Ais 5/3 as fast, so its same-job time is 3/5 of B's: 20 x 3/5 = 12 h. Equivalently, A
rate = (5/3)(1/20) = 1/12. The time ratio 12:20 is 3:5, the reverse of 5:3. A uses the rate factor
directly on time and makes the faster worker take longer. B subtracts the ratio-term difference 5
- 3 from 20, which has no unit or proportional basis. D uses the difference 20 - 12 = 8 as the
requested time; 8 h would imply rate ratio 20:8 = 5:2, not 5:3.

7. Ais correct. Use B's rate as the percentage base: A rate factor = 1.20 = 6/5. Time factor = 5/6,
so Atime =15 x 5/6 =25/2 h =12 h 30 min. Check: (6/5)(5/6) = 1. B reduces time directly by 20%,
incorrectly using the same percentage change for an inverse relationship. C increases time by
20%, reversing the direction. D treats the rate percentage as 20 minutes to add, mixing a
percentage with a duration.

8. D is correct. Rates 1/4 and 1/7 job per hour have ratio 7:4 and give A time 4 h. Halving both
rates to 1/8 and 1/14 preserves 7:4 but gives A time 8 h. Both satisfy the supplied information, so
a scale is missing. A names one possible time as necessary. B treats the first rate-ratio term as a
number of hours. C averages the two ratio terms, which neither gives an actual rate scale nor a
justified duration. The valid relative conclusion is solo-time ratio A:B = 4:7.
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Let the error choose the revision

« Item 1: revisit the whole, partial amount and additional time in case 1
* Items 2-3: revisit the rate/unit columns and contribution check in case 2
* Items 4-5: revisit missing-rate subtraction and the positive-rate conditions in case 3

« Items 6-8: revisit inverse time factors, the percentage base and missing scale in case 4

After revisiting, solve the relevant item without its key and explain why all three alternatives fail.

Sources and lesson boundary

RRB CEN 09/2025, §14.1, printed p.28 names Time and Work in Mathematics. This supplies topic
scope, not a prediction of question frequency. The official list is illustrative and not necessarily
exhaustive; later amendments have not all been audited here.

NCERT Ganita Prakash Grade 8 Part II, Chapter 3 83.6, printed pp.63-68 supports fixed-work
proportional reasoning and combined rates. Its official preliminary pages, PDF p.2 identify First
Edition December 2025. Missing-rate subtraction, feasibility checks and the percentage-efficiency
comparison here are our explained extensions, not named official exam variants. All prose,
panels, worked cases and practice are original.

This lesson covers constant independent work rates. Joining/leaving schedules, workday changes
and signed tank flows are taught next. Wage division, alternating attendance cycles, staffing-
rounding rules and physical variable-flow laws are outside this lesson.

Analogy and its limits

Imagine a fixed batch of plain labels moving into a finished tray. One worker finishes three equal
bundles each hour; another finishes two. If they work independently during the same hour, five
bundles enter the tray. The tray’s target amount is unchanged, so a larger hourly contribution
reaches it sooner.

This analogy shows why we add output per hour, not solo completion times. Renaming each
bundle as two smaller equal bundles doubles the numerical rates and target together, leaving
the completion time unchanged.

Its limit matters: real labels may be indivisible, workers may share a tool, and setup or checking
may consume time. Our continuous divisible-work model does not automatically cover those
details. State constant rates and independent contributions rather than treating a real process as
perfectly additive without evidence.
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Quick reference

* Fix the same whole job and a common time unit before comparing or adding rates
* Rate = completed work / active time; work = rate x active time on a constant-rate interval
* Time for a required amount = required work / positive rate

« If a whole job takes t time units, rate = 1/t jobs per time unit; a partial-job time is not a whole-
job time

* For simultaneous independent workers throughout: combined rate = sum of individual rates.
For two positive solo times a,b on one whole job, t = ab/(a+b) follows from that sum

* Any common work-unit scale is valid if both the total and every rate use it consistently

* Missing contribution = joint rate - known rate. A negative or zero result is incompatible with a
stated positive contributor; zero rate has no finite completion time for a nonzero job

+ Same-job rates a:b imply solo-time ratio b:a. An increase by rate factor f gives time factor 1/f
* Aratio alone gives relative sizes, not an absolute time without a rate/time scale

* Fractional hours convert by multiplying the fractional part by 60; keep exact fractions until
that step

* Check units, sign and contributions. “Together is faster than either alone” needs both positive
independent workers active throughout
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g H TR Y AW 5/8 9Tt (5/8) + (1/8) = 5 iR € T1feY| T AT THT 3 + 5 = 8 G B

ATG O IR Sie: 3 x 1/8 = 3/8 3R 8 x 1/8 = 113X 1/3 & Ufdy det &+ o o1 uget ofiH wief ol ¥
1 T THT {1 AT gHTT

g1 T ehl 80 SRTSR hT-ehTSdl ehl ATH & Fehd | Td hl Ufd B 10 FehTsdl U1 ehfll| &R Tl H&ATHR
HI I&AdT 8, wifch G5 80/10 = 8 ©¢ 81 38T &1 SIS g § IR -Tg! dadl Jehdl|

T 3R gAY
1. 1/6 &1d ufd €2 i R T 2 € F fehaar srd gi? /AW 91T & fohaT I0a & ?
2.3 2 €l & 91g & §&dl ST dt o)l Shael QR &= & HfaRed a#a [Mepret dend 672

gfaferar: 2 x 1/6 = 1/3 & X1 3R 2/3 A g1 srulRafdd e wr (2/3)/(1/6) = 4 3R € 7T | Afh st
! T &t 8 3R 718 G A &1 T8 g1 dt IR € T SITA 3 81| Toh SiavTel oh 371 &= GER SiaxTel ohl
BRI ERKCEGIT
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3 I guTiarRTe # fohe &t 1S

B hHT Y U I shedHT e, “ 3Tl Teh B¢ H ST R ot foha=1T T endivt?” ST ek gt SR Wds alveH
3 @t & AT SIS Tohd &1 STehet I URT oheet bl THA, ST chl AT 81 §; 39y 39 94l oY g ar
IRT SIAd T 59 U T IR gl &dT|

&1 S&IEYUT 2 &1 Rl 3R &t goa Asgon

Teh g 1S ST ehet aTet o1l ahi A 3Tchet 12 € 3R B STchet 18 € H URT el &1 GlHT AT [F ahed & 31R
3fd deh SYT-3U-T fRR Tdo G2 O hH hed &1

Ot 2 QTY R e el Yeh Hel

ghreE 33 aren ufd €6 e Y &R afe 1 @rd & 36 aRTeR geprzal gl
A 1/12 =3/36 3 STl ufd He

B 1/18 =2/36 2 Sehrgal Uil et

A 3R B 91y 5/36 5 geprsal Ufd der

U b¢ § ST fcTeh 5/36 Rl akd &1 3madsh 98 = 1 + (5/36) = 36/5 &1 ¥ &9 T oft a8t IR &: 36
SISl + 5 Seh13AT Ufd ©el = 36/5 ©e| A 36 39y AT Rilfh Tg 12 3R 18 o1 YlaursHe gHUaH 8l
i3 IRT THTIA ot A BT, I8 SRTSR Hd-3hTga! BT 19 T&et |

Géleh TUIAROT d2: 36/5 =7 + 1/5 €& €& a1 uraal 97T (1/5) x 60 = 12 fAe g1 g9feiy 3= 7 € 12
e g, 7 w2 20 e =&l
I el GHY H ST h AT Sil:

« ATl = (1/12) x (36/5) = 3/5

« BdT AR = (1/18) x (36/5) = 2/5

. ST T ANt 1 el @

STe ST 4 WA & 9 U GHY h1H e, G THY 1 oh 3ichet folq THY O A gIHT A118Q| T8l 36/5, 12
3R 18 1 @ H &1 Tl ot 3f1d 15 €& 39 SiId H 7TeAd g | 31 fhddl U & i3S sl ugel Ial1 ST df I8
a7 formm o @y A w1

BIET G T A Ugat Tch 3701 a1 hiHAT h TY YT A R chael YT A AW g1 Rerd W R

« 3(TIYR AET = [] w1

» Tger &R = [] hrd Ufd &er

« 3TIYh gAY = [] °¢

ufaferar: A= 1/2 8, <X 5/36 8t 8, 3R Iua = (1/2)/(5/36) = 18/5 ©¢ = 3 ©¢ 36 e | It R uR 3met
il H ST A AT 8| GR RS o1 Gl o1 dgetra o @ & sifdies = s
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Toh 8l R ARI o 4 Schet TR @ R b eI A IW B ahr A t=1+ (1/a + 1/b) = ab/(a + b) P 81 T8
HETRR (AT T e &0 8, 21d UgA ol fached 81| I8 a9 o1 & 5Ta &1 3id ddh sraRafdd, Sigt s
Yehn dTell &30 T i s, 3iTRAh 1 & fAU 38 Tea11 811 &R arett fAfe) gerrgar 3R aier off we @
2l

Ol SMeR: NCERT {0 UehIST Shall 8 1 11, 37124T 3 §3.6, Hfed U.66-67 H UR IR hl T8 3R
SHAT &R dTet hiHAT hl TYerT & [AhEd &l 73 &1 Tgl hl RN, Iarerur 3R areaTy Hifelen gl
4 313ITel AT 1 TR At

gfe Qeh g1 ©¢ H YYerd TN 3R Yeh Aok ehl TG AT 8, dl GER el ANTE HeTehs [Hehlet | I7eh TRT
e & TET eht BT ot QT aref g B

&1 3<1gX0T 3 B <ht &R 3R el Y St

A 3R B fieienx Uah fAfd @i 6 ¢ & g e €1 A Sichcl 10 B taT 81 & ot & o, R iR @ d7 €1 B
T 3chel ferar 9aT fReprat |

Tgad e = 1/6 dF ufd geri AdT R = 1/101 gaferg B&T & =1/6 - 1/10=5/30 - 3/30 =2/30=1/15
o ufd "erl B 3tehet 1+ (1/15) = 15 & |

S 1/10 + 1/15=3/30 + 2/30 = 1/6 | GTY I h T U &Il oh 3Tchet I HA 5 6, 10 3R 15
SR g1 9ed 10 - 6 = 4 T B i &2 I7 3rchet 9T T HerdT!

37 37T G141 Siid: A 3Tchet 10 € 81 a1 8, TR 381 9 T &1 <hl AT A SIHT ehT gt THY 12 ©¢ Famrn
TAT g1 §EA B A &R 1/12 - 1/10 = -1/60 e v gt Aehettft| 78 o Airar 6 2 o fakty vt 81 78
g9 ATsd | I STHGRI 8, 0T 9T J i YT hi- aTell hHl ol |

e TG THT 3R A ST 3Tchel T &1 81k 10 € g1, dt B &l FMeptell 18 &3 =7 ghfl | R &= & oS Wil
Te! gictt, 3Tfely 1T PR o folg ITRT i TFAT Sichel TIT A T AT -Tg) 81111 Tg B i & &1 g1 i
21t ot ot foter 81w fAahTe &6 forg areft s & 9 A &)

oh 3R Fffepa &3 A srchet 9 G2 a1 81 A 3R B o1 I THF 5 6 ST T g | T Herett 18 B Fi &
o1 foig T8l ghm? afe Tgad I8y 11 € Idqmm g dt?

gfaferam: 1/5 - 1/9 = 4/45 € &; B &' 31ehl T8I 45/4 € ghmmi Afet 1/11 = 1/9 = -2/99 k01 8, gqferQ
SR 2T ¢ ANTEM aTed Higel | Tefd § | g SATauech TEATY HISle &, JHET feRie ehl g, STHehRI eh 3THTa
CAER

5 hT-&&TdT Yeh &Y e chY 31 hl g1 &

Tk g Rfd s W & frg ax x srdhet foram g = Wi &R it fonelt e 1[oreh @ 1om o Y gar It 1otk &
T GNTT| STUTA dTet UTS H ST HohH Heel ohT Seqa= fohaT Tl
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&1 JETEUT 4 &3 3R 3rchet 99 hi =i
Toh 81 S oh folg A STR B <l ohrid-3 T S1gUTd 3:2 1 B 3Tchet 15 € adT 81 SruRafedd W &l = A &l
37chet foram Ty 3R &1 T et T Hehle |

Bdrax 1/15 srd ufd ger gl At & (3/2) x (1/15) = 1/10 o ufa et §, 3Tl A 3rchet 10 €@ AT 81
TFRI R 1/10 + 1/15 = 1/6 B ¥ &HT 919 6 & od 8|

OTeT 3 SRTER i & [ I Ut

T, sRIRAEB A B A:B
R 1/10 @ wfq ger 1/15 &rf ufy ger 3:2
Uch 1Y hl 3ichel IHY 10 €62 15 € 2:3
A 2 wel # foar s 1/5 @ 2/15 @ 3:2

& o1 IJUTA 3R THH THY o IATE I SUTd Teh g | I hRf oh folg 77 o1 S1uTd IAe ST 81
UM% (1/10) x 10 3R (1/15) x 15 &Y Tep o &1

TE YR ITeft AFATT Fo=IT Uoh STeli] hd-JolT 8§ B, 12 € T 8 3R A i & B &l & & 25% 31Tk &1
“fereh"” ST TUR B &l & &1 A hl & &1 0Tk 1 + 25/100 = 5/4 8, 4TI A & THY T T[0Tk SHRT kA
4581 AT guEg = 12 x 45 = 48/5 €& = 9 & 36 fA-e|

AT H hHt 1 - 4/5 = 1/5, AT 20% &1 25% 3118k & T 3N 25% HH THY g1 | S & I [0Th x GAT
T 0T = (5/4) x (4/5) = 1, o< ord TG0 T|aT 81 “25% 3ifereh hri-ger” gl SIY af I9ent oref ufd
gohTS HT # fohaT a1 i TE T ARy

Seh 3R JeIT AT SMTYR THSATY
1. A R B H AT &1 I hri A B, 14 6 o1 &1 A T 3Tehel THY T gNTT?
2. T halel & oh AFUTd A:B = 3:2 T A Sl adfdeh 3Tehet fordl THY fAdhTe Tehd 82

3. A 12 f89e 7 60 d9d TR AT §; B, 15 faFe & 90 daet| AR <= iR oie ufa fAFe 3rfdes dae IR
HRAT8?

ufaferar:
1. 91 ©¢: Ueh 81 S ok ol giHT &= T 37 3mmem 99 8

2. T811&2 1/10 3R 1/15 F at 37ehet 997 10 3R 15 €@ §; & 1/20 3R 1/30 ft 3:2 & 3rgurd # g, Afche
gy 20 3R 30 €& &1 Uch ardideh &R AT 3Tchel THY SIAT ATY-3TYR AT

3. A & 60/12 = 5 AeeT Ufd fAe 3R B @l &2 90/15 = 6 g1 forar §#g 31fdehs g+ R it B &l &3 3iferen
8, Hifch Shd-ATSTY TefT 8| He QT e oh THY a4l Joi1 ehe STa ehrd-AT TAE g1 3R Feifda ord g3 8|
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6 aref FTY T aret R

1. sraRafda g1 i SR raaes AT uga=

2. 9t T Uoh Sh1S A 7@ SR Fichd SiaRret uga

3. B &R &l U 3epTs ardfden shrd-Tg <l AT & &9 H Aepred
4, T1Y Gfcha W &3 SIS, AT F1d Pl NG & ATd INTEM Fed
5. TGk BRI ht AT &7 G F AT &

6. 3atS, farg, afRmToT 3R AT et i Sif

3Tt UTS H THY & AT Tichd AT Taeiit | ST U | (el hiish g1 dl 3MTST hl 91 Y& 3R 1Y AT
3 <hY <1 TUH-31TT = AT |
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& 31T

ITR-Goil I Uget G U g1 e | T fHT GHg-HT & SR o U §: Tgl IR hl Yeh 3ieh, AT L, K0T
ek T I<iT0f g1 <l ST 61 | 3 AT 319g1g-f9H RRB UR1af & 3ich-a4 =8l g1

1. Qo HT R &R 2.5 Hri-8ei d Uk AT orf a1 5/12 9T U1 &l &1 Shi=-91 JiH Fat & 3R It &
TR AV T opr S1faRed gug SdTaT 872

A. 1/6 & ufq ger; 3 € 30 e
B. 2/5 & ufd wer; 3 €& 30 e
C. 1/6 ord fay der; 6 w2

D. 1/6 & ufd ger; 3 € 5 fFe

2. A 31het Qb die ST Tehet dTet i ahl 8 € 3R B 3ichet 12 € & URT el &1 ST T [ hech foT fareier
It srufRafdd Td fRR & @ 3id deh i &d &1 foha=T Tw aih?

A. 10 €
B. 4 ¢ 8 e
C. 4 €& 48 e
D. 20 &

3. o gt (AT ord & A 31kt 15 ©¢ 3R B S1het 12 € a1 &1 &HT 3id deh S1u-T SruRafdd wd fR &f
Y 1Y A A &1 IR I bl 60 SRTeR SHRI-3eh13dl A | hIH-HT Ufery A <l gerrgal ufd ©er, B & gehrrsal
ufd €21 3R et THY Fdrdl 872

A.15;12; 20/9 ©¢

B. 4; 5; 20/3 &¢

C.1/15; 1/12; 20/3 &¢

D.4;5; 94
4. A 3R B fAeione Uep fAf9d Rl 4 €8 & QT e 1 A 3Tchet 6 € o1 81 &HT ohl fRR & & W 8 ik
& &1 B T 3Tchcl SR ORI oh ohl THY T 872

A 2w
B. 10 &
C.1/12 2
D. 12 &
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5. A 31chel Ueh e 6 ©¢ H U1 ol 81 eh faeaRUT & SR A 3R B a1 QR 993 o, Srafafdd ok wds
A T M AR at 7 € T &1 e fsep FRrehetdr 82

A. B 3Tchet 3799 42 € &
B. fararur & 7€ &3 & Afse o faRiY et 8
C. B 37chet 31ag 13 & o
D. B 37chet 37999 1 ©eT ol

6. Ueh & S & folg A:B &l shrd-a2 5:3 & 1uTd H &1 B 310+t fRR & IR 37ehet 20 € AdT 81 A 37chet
foram gwg am?

A.100/3 €¢
B.18€¢
C.12&
D. 8 &

7. A It BR-THT & gREE | B ¥ 20% 31k SR OXT hear &1 I hrd A B, 15 € AT g1 ST hl
37chet & FRR 81 A BT 3ichet 99T (AT |

A. 12 €¢ 30 e

B. 12 €&

C.184d¢

D. 15 €¢ 20 fAe

8. Uk &t (AfYd & o forg A:B i fRR SRd-axf ot 31Ut 7:4 81 ohls ardideh & AT 37chel o 9w =1g1
fear mar €1 A & 3rchel 9Hg & IR & 7 fAseh fRenTel 9ahd 872

A. g a4 € g
B.dg 3@ 7 €d g

C.ag3ag 11/26eg

D. 3T fAf9a = T T8} Aehrrer ST Gepdr
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1.A;2.C;3.B;4.D;5.B;6.C; 7.A;8.D

1.ATgIg12.58¢=5/26&¢1a2=(5/12)/(5/2) = 1/6 & ufd geT| AW &R 7/12 §, s9feig sifaRaa a7a
=(7/12)/(1/6) = 7/2 €& = 3 & 30 A=< Sita: 5/12 + (1/6)(7/2) =11 B & 1/2.5 = 2/5 @R 2.5 & ahl
QR o 1 99T 74 forar Tt 1 C F sifaRad T93 & Soia @R o &1 999 6 ©¢ fGar g1 D & g € &l 5
fAre g\ man 8; a8 30 A 81

2.CTetglax=1/8 + 1/12 = 5/24 & ufd "eTl 0y = 24/5 ©¢ = 4.8 €& = 4 ©¢ 48 e aieH
(24/5)/8 =3/5 3R (24/5)/12=2/58, w1 AT 1 81 A & 8 3R 12 o1 3ifTd fera §; D & 3= ST 8
&1 ehrf-aTeTT @bt TRt Al § SR gl 3rchel gHAT @ B g hl Sira J Teid 1 B 7 0.8 € bt 8 fare
gy 8, STafh 0.8 x 60 = 48 e

3. BTel 81 Aufa 6 60/15 = 4 Tt 1S gehrsal iR B, 60/12 = 5 Sch13al YRT hdT & | T &3 9 Zeh1sar
ufey der €, safey I9g 60/9 = 20/3 €, AT 6 €& 40 e g1 Sifa: 9 x 20/3 = 601 A & 3rchet THal Y
SRIS-G IR I1ch AT & 9T feam M1 81 C &t &R R v ufd & €, Stafch U 1 718 geprsar ufd e
UsdT 8; Shad IHd Tel gi- 9 O3 tfery 9&T 78l il | D # Tgad &2 oh T&dTcHeh A 9 ohl 97y A ferar g,
STelfeh STaRTeh hd Sl ST W &7 AT

4.DTEIgIBHIR=1/4-1/6=1/12 & ufq geT, sTfeT B AT g0y 12 6 g1 STra: 1/6 + 1/12 = 1/41
A ¥ Q1 A & THT 6 — 4 9eIY §; B & 5712 &1 i oft ufckan srara ufa-ger avre gt Feprerdl CA R &
HITcHe A 1/12 @l ©¢ foran 8; R s & G7d & [y 38T GehA =118yl

5.BUst gl et T BRI e 1/7 - 1/6 = -1/42 &rd ufd a1 8, & 781 | 514 g1 3id deh 9= i Sl ot
ST A 3rchet & it off 81 8t Tehcll | A # 0T g geTaRR 42 ©¢ gl 8, Aifch I9d Tgerd Ty 21/4 6
g, 7 &2 T C & &= ot oref =g fA7 6 + 7 Siter &1 D & 7 - 6 9eran &; Yeh € aTel B S hl g o
AT 3R GG THY 6/7 ©6 I &Y TS 21T H BRI ST §; Tg F0T aRdTcieh THT T THTT gl |

6. C gt 81 A&t ez 5/3 T &, saferg It e o @Hg B & 9Hg ot 3/5 giTT: 20 x 3/5 = 12 621 gadt
fafer: At gz = (5/3)(1/20) = 1/121 §53 &1 3uTd 12:20 = 3:5 §, St 5:3 o1 IeTcT &1 A H & T U
9T R e o e man 8, s dst AT o1fdes 99 daT 1 B # SiguTd-ual ot iR 5 - 3, 20 ¥ ger
T §; ST hIS ShTS AT FHIUTC TR gl 1 D & gual o1 3iaR 20 - 12 = 8 IR R §; 8 6t A g ahr
31UTd 20:8 = 5:2 g, 5:3 81|

7. A Tl 1 UfRId T SR B ol &2 §: A & & &1 Ik 1.20 = 6/51 THI o T[0Teh 5/6 &, feig A &
g = 15 x 5/6 = 25/2 €& = 12 €< 30 e Sifa: (6/5)(5/6) = 11 B & a#7g e 20% 9/ g, Siafh
hA e H agt ufaerd uRad= Tt ardn| C § 997 20% sgTehs & Ieie & 81 D & &R & Ufdsrd @l site
& 20 e goen €; ufderd ofk Tamafe) &t e fear mn 21

8. DT 81 1/4 3R 1/7 srd Ufdl i Y &R &l IFUT 7:4 ¢ 3R A o1 7T 4 €9 g1 &1 & 3meft oheeh 1/8
3R 1/14 R E qt UTd 7:4 € I §, Afcha A o1 T 8 € 8t Srar &1 &1 &Y T8 THehRI & TG &,
SfeIg ATU-SMTYR el fear TaT 81 A 8 Uep S91fad a5 ot sirasaes A1 forar 81 B # &2-31urd & Ugd ug
oh! Het <kt T | ferar &1 C # SruTd-ual &t eited o §; 39 9 ardfdes & fAerd g, 7 3Ra w1 agt
qrder fAshY 8: 3fehcl GHAT &1 Ut A:B = 4:71
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Terelt & AR alevrd g
U 1: IaTE0T 1 H GR1 ohrd, 3ifren A SR sifdRed a7 gy
« U 2-3: ISTEI0T 2 B &3 3R FhTS o T IAT ANTEH-SITd GIgTd
o U 4-5: ISTEI0T 3 H 71T &R ol TeTd 3R ¢ & i I glgId
« U 6-8: ISTEI0T 4 H THY o HhH UTch, UTAId ohT YR 3R SUfeAd ATY-3MUR Sgg

e & a1 Gaferd U forT ghoft o g e 3R IdT4 foh aTeh! i faehed ot 7TeTd 81

gid 3R urs <Al Hier

RRB CEN 09/2025, §14.1, Afed g.28 # 71f0rq & 3idiid T7d 3R i oh1 Iooid g1 399 fawa a1 ar
fAeTar 8, usl <t s ot S =181 | SnfArerTRer it IaTerumerh 8 3R 3MTayeh Al foh gui gf; aar I+t
15 & HMe=T <l Sife g1 i TS Bl

NCERT TfOId Ueh13I ehafl 8 1T 11, 31edrd 3 §3.6, Hfed J.63-68 AT e o FHTgUI! deh 3R Fger i
T SR dT &1 39k 3MTfAehTReh 3MRf¥eh gsl, PDF U.2 TR UYAH T&hvl fRger 2025 foar g1 agT 3137 &=
ohT TCTd, G9G g chl SiTd 3R UfARId-chii-G&TdT chl g AR THETTHRR & T8 fawaRd ufehard &,
3nfrerTRen uier & AT U-uahR 78l gft ey, 99, g7 IeTgur 3R 31Ty Hiferes g1

Ig UTe fRR Wda Hrd-g3 Ik AfAd 81 &= a1 ST ol ShRiehA, Sd-fe F Fgara oik g afgd St o
UdTg 3Tet UTaT H ST | Hoige) dleHT, JIRI-aRt JUfRAd & =h, ATl oht Gwem ol qurfer e & g 3R
Feeld ardideh UaTg & Hifde a9 39 urs 9 a1 8|

IUHT SR IFh! HHT

Qoh d9 WY o HIYRUT ddel dIR gl Teh ¢ H STTd & | Teh ehdT Ufd G i sRTSR TgR AR ol 8 3R g@rT
at1 gfe 3 I € H T &U G 1 R Al ¢ A Ui Tg Ugdd &1 ¢ H @ ehl 1gg-AET SuRafdd g, 3afay
3iferen gfd-Her ahTe 4 g Siea! G2 gidt g1

gg oI Idret ¢ foh ufa € a1 Iaare -l Sited €, Stchel U1 v o THA T g1 | §R TG ol &l BIE SRR
Tl H 9 € dt & 3R &g Q1 o TATHS A A 811, wifch- TH7A gl |

T e | W aRdfder A SIfATST g Tohd g, I Ueh gl 3fISTR dic Gahd g 3R JORT a1 Sifg & 9899
T GehdT &1 GHRT AR dic ST ehe dTet hiY hl AISA T STd 3TUH-31TT MR T8l ehedT| ardfaeh Ufshar
ot farT ymToT gt AR e Al AR & Soig fRR &1 iR Wds aeE WE &
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afa de
« T Y JAT TT SIS T UG Teh gt I i SR THY I ok THH SIS a0 e
« @ = X R T S | ardfdeh hRd-THY; fRR-ER Tt SidRTe H i = &R x qrdfdeh hri-g9dg
« JTTAGh HAT Shl THY = ATAh b | &€ &R
« 1 FR t GHY-FHRISAT A g1 At &= = 1/t i Ul GHT-3ehrs; SHifren ehrd 1 99a I e ol THI 8l &
« 37 Ik A1 Tfehd T T chl TYeRT &R = ITeh! & T AT Teh QR h1d o & 3Tchel 9T a,b gF at
sdt @ t = ab/(a+b) Aear @
« g HI TAM hrd-3eh1s AATHT Stk 5, Tl T & 3R 8 & 4T AT TR 8l

« AT TNTEH = HYerd & — AT & | 30T AT T URUTH, 4 TNTETH ht 21 o g 8; YT &= TR 3
R ohT WAT GRT - T IHA el gidl

« 34T hrd Y &3 a:b gl dt 3Tehel THAT T SUT b:a 81 & ohT T[UTeh f gt dt THA I 70Tk 1/f @
« Shael U & TUE 3TehR Aed §; aRdfac THd & oy &= a1 9877 1 ATY-3MYR 918
« §¢ o [AATHS 1T T 60 & UM ek e FReret; 39 =R01 aah 399 aélen @

. 38, FRig SR AhTe S | “Tgad T ST o Sdhel THT § HH” dTel) S & forg gl e T g &
R 79 9fehd g1 A1fey
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	Work Units Combined Rates and Efficiency
	What you will learn
	1 Retrieve the tools
	2 Fix the whole before finding a rate
	Worked case 1 From partial work to a rate

	3 Add the work done during the same interval
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