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Changing Teams and Finishing the Remaining
Work

What you will learn

A team can change before a job is finished. The amount of work is still fixed, but the rate need
not stay the same throughout. You will record each active interval, carry completed work
forward, and use the new rate only on what remains.

By the end you will handle a known joining or leaving time, a stated change in daily working
hours, and one unknown joining time. You will distinguish additional time from total elapsed
time, detect an impossible schedule, explain missing information, and stop when the job is
complete even if another event was planned later.

Use the previous lesson's meaning of one fixed job and constant independent rates. Unless a
question deliberately withholds a condition, work is divisible, contributions do not overlap or
obstruct one another, and there are no unstated breaks or setup delays. Rates stay unchanged
within each stated interval. Worker-hours require equal, unchanged hourly productivity;
headcount alone does not establish it.

1 Retrieve what a rate measures
Try before the feedback:

1. Find 1/8 + 1/24.

2.1f 3/8 of a job is done, what remains?

3. Change 27/2 hours into hours and minutes.

4. How many worker-hours do six equal-rate workers contribute over four days at five active
hours per day?

Feedback: 1/8 + 1/24 = 4/24 = 1/6 job per hour; the remaining amount is 5/8 job; 27/2 hours is 13
hours 30 minutes; the effortis 6 x 4 x 5 = 120 worker-hours. A worker-hour counts one worker
for one active hour. It becomes a measure of output only under the specified productivity.

Revisit Work Units Combined Rates and Efficiency for the rate conversion or contribution sum.
Revisit exact fractions if subtraction or division is uncertain. We introduce the small unknown-
duration equation locally below; you do not need to finish the later Algebra module first.

2 A new interval begins when the active rate changes
Mark the start, each joining/leaving event, and the finish. For each interval, record:

* Who is active and the rate they jointly produce
* How long that interval lasts
* The work added during it

* The cumulative completed amount and the remaining amount
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The interval calculation is still work = rate x active time. The change is that we must not apply
one interval's rate to the whole schedule. A worker who has not joined cannot be credited with
earlier work; one who has left cannot contribute afterward.

Before applying a whole planned interval, ask whether the remaining job will finish during it. A
schedule describes potential events; the first-completion question ends as soon as the work
reaches one whole job.

Worked case 1 A helper joins after three hours

A alone needs 12 hours and B alone needs 18 hours for the same divisible job. A starts alone.
After 3 active hours, B joins and both continue at unchanged independent rates until
completion. Find the additional time after B joins and the total time from A's start.

Panel 1 A joining event and its work ledger
Event order: start at 0 h = B joins at 3 h - job finishes. The arrow lengths do not represent a

time scale.

Rate in jobs per Work completed

Interval Active workers Duration . .

hour in the interval
Before joining A 1712 3h 3/12=1/4
After joining Aand B 1/12+1/18=5/36  To be found Remaining 3/4

A has completed 1/4, leaving 3/4. At the new combined rate, additional time = (3/4)/(5/36) = 27/5
hours =5 hours 24 minutes. Total time = 3 + 27/5 = 42/5 hours = 8 hours 24 minutes.

Check each person's active time rather than just repeating the final division. A works for 42/5
hours and contributes (42/5)/12 = 7/10 job. B works only for 27/5 hours and contributes (27/5)/18
=3/10. The sum is one. The total is longer than the all-together 36/5 hours, because B missed
the beginning, but shorter than A's solo 12 hours.

Do not report 27/5 hours if the question asks for time from the original start. Do not give B three
hours of work before joining. Do not divide one whole job by the new rate after part of the job is
already complete.

Pause and complete a fresh ledger A takes 20 hours alone and B takes 30 hours alone. A
completes one-quarter of the same job before B joins. Both then work continuously at
unchanged independent rates. Fill in the first duration, joint rate, additional duration and total
duration.

Feedback: A's first duration is (1/4)/(1/20) = 5 hours. Joint rate is 1/20 + 1/30 = 1/12 job per hour.
The remaining 3/4 needs (3/4)/(1/12) = 9 hours. Total =5 + 9 = 14 hours. A works 14 hours and B
9 hours: 14/20 +9/30=7/10+3/10 = 1.

Worked case 2 A worker leaves

A takes 12 hours and B 18 hours alone for the same job. Both work together for 3 hours. A then
stops; B continues alone at the same constant rate until completion. Find further and total time.
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Panel 2 The rate changes after leaving

Work remaining

Interval Active workers Work added

afterward
First 3 hours Aand B 3 x(5/36)=5/12 7/12
Remaining interval B alone The remaining 7/12 0 at completion

B's rate in the second interval is 1/18 job per hour. Further time = (7/12)/(1/18) = 21/2 hours = 10
hours 30 minutes. Total time =3 + 21/2 = 27/2 hours = 13 hours 30 minutes.

Check: A contributes 3/12 = 1/4. B works for the whole 27/2 hours and contributes (27/2)/18 =
3/4. The sum is one. It would be wrong to write 18 - 3 as B's remaining time: B did not have to do
all the work completed in the first interval, because A helped.

The total 13.5 hours exceeds A's solo 12 hours. That is possible here: A did not remain for the
whole job. The earlier “joint time is below both solo times” check applies only when both positive
independent contributions remain active throughout.

Pause and choose the applicable rate After A leaves, should the remaining work be divided by
5/36 or by 1/18? Explain without calculating.

Feedback: divide by 1/18, because only B is active. The joint rate describes a different interval.
The amount already completed stays completed, but A's future contribution is zero.

3 Worker-hours connect people and active hours

For equal workers with the same constant hourly productivity, define one worker's one-hour
output as one work unit. Then workers x active hours measures completed output in that scale.
If hours per day change, multiplying workers by days alone loses essential information.

Worked case 3 A larger team with a longer working day

Eight equal-rate workers would complete a divisible job in 10 working days at 6 active hours per
day. After 4 such days, four more identical workers join. All twelve now work 8 active hours per
day, with unchanged hourly productivity. Find further working days.
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Panel 3 Count the work before changing the schedule

Quantity Calculation in worker-hours Result
Whole job 8x6x10 480
Work already done 8x6x4 192
Remaining work 480 - 192 288

New contribution each working

dy 12%x8 96 per working day

Further days = 288/96 = 3 working days. Total = 4 + 3 = 7 working days.

Check: 8 x 6 x4+ 12 x 8 x 3 =480. The old team and old daily hours apply to the work already
done. The new team and new daily hours apply only afterward.

Seven working days does not mean 168 active hours or specify an exact clock timestamp. Days
include the stated active hours, and the question does not describe the rest of the daily
timetable. If workers had unequal hourly rates, their headcounts could not simply be combined
in this way; their actual rates would be needed.

Pause and check the unit Suppose 168 worker-hours remain. Seven identical workers now work
4 active hours each day at the same hourly productivity. How many further working days are
required?

Feedback: daily contribution = 7 x 4 = 28 worker-hours per day; 168/28 = 6 further working days.
Dividing 168 by 7 alone gives 24 active hours per worker, not the number of four-hour working
days.

4 One unknown joining time can be recovered from work

An unknown duration is a number whose meaning we have not yet found. Name what it
measures. If A works from the start to a known finish time T, and B joins x hours after that start,
B's active time is T - x. It is not x.

A work-balance equation states that the contributions add to the required amount. We can solve
it by subtracting known work and dividing by a known rate. The equality is preserved because we
perform the same operation on both sides. The result must also fit the time interval in the story.

Worked case 4 Find when B joined

A needs 12 hours and B 18 hours alone for the same job. A starts at time zero and keeps
working. B joins later and then stays. They complete the job 9 hours after A began, with
unchanged independent rates. When did B join?

A's contribution is known: 9/12 = 3/4 job. B must contribute the remaining 1/4. B needs (1/4)/
(1/18) = 9/2 hours of active work, so B joined 9 - 9/2 = 9/2 hours after the start, or 4 hours 30
minutes after A.
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Panel 4 The unknown marks a start, not a duration worked

Worker Starts at Finishes at Active duration Contribution
A 0 9h 9h 9/12
B x h 9h 9-x)h (9-x)/18

The same reasoning as an equation is:

*9/12+(9-x)/18=1

* Subtract 9/12 from both sides: (9 - x)/18 = 1/4
* Multiply both sides by 18: 9 - x =9/2

* Therefore x=9-9/2=9/2

The active duration 9 - x must be nonnegative, so 0 < x < 9 is necessary. “Joins later” also
excludes x = 0. The answer 9/2 meets those conditions. Substituting into the original work
balance gives 9/12 + (9 -9/2)/18 =3/4+ 1/4 =1.

Now test a separate claim of completion in 6 hours with the same start-and-join rules. A would
contribute 6/12 = 1/2. B would need 9 active hours to contribute the other half, but at most 6
hours is available. The equation gives x =6 - 9 = -3 hours. That is not an acceptable “join later”
time. The claim is impossible under the stated schedule. Even both starting immediately need
36/5 hours, more than 6.

Pause and solve a new balance A alone needs 8 hours and B 12 hours. A starts first; B joins
later and stays. A keeps working and the job finishes at 6 hours after A's start. At what time did B
join?

Feedback: A contributes 6/8 = 3/4; B must do 1/4, requiring (1/4)/(1/12) = 3 active hours. B joins
at6 - 3 =3 hours. Check: 6/8 +(6-3)/12=1and 0<3<6.

The small equation bridge is supported by NIOS Secondary Mathematics 211, Chapter 5
8§5.2-5.3, printed pp.142-146. We use named variables, balance-preserving steps and
substitution; two-variable systems and graphing are not needed here.

5 Decide whether the target event is determined

Missing information and inconsistent information are different. Missing information permits
more than one answer. Inconsistent information permits no answer within the stated model. A
missing detail can also be irrelevant if its event occurs after the requested completion.

Worked case 5 Two different schedule questions

Case A: an unspecified joining time. A alone needs 12 hours and B 18 hours. A starts alone, B
joins later and stays, and A continues throughout. No joining time, amount completed before
joining or final completion time is given. Can total completion time be uniquely found?
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Panel 5 Two schedules that both obey the statement

Further time

B joins after A has already done Total time
together

3h 1/4 job (3/4)/(5/36) = 27/5h 42/5h

6h 1/2 job (1/72)/(5/36) =18/5 h 48/5h

Both schedules obey every supplied condition, but the totals differ. Therefore the information is
insufficient for a unique total. A joining time or the work amount at joining would determine
this version of the question. Do not assume “later” means halfway through the job.

Case B: a leaving event after the job would finish. This is a separate schedule using the same
solo rates. Both start together; B is scheduled to leave after 8 hours only if the job is still
unfinished. When is the job first completed?

While both are active, completion needs 1/(5/36) = 36/5 hours = 7 hours 12 minutes. That is
before the 8-hour event. Stop at 36/5 hours. Do not first record 8 hours of work, obtain more
than one job, and then attempt to solve a negative remainder. The planned departure never
affects this first-completion calculation.

Pause and choose a safe next step

1.In a planned interval of length d with positive rate r and remaining work R, what should you
compare before applying all d hours?

2. A could finish alone in 5 hours. A starts alone; B is scheduled to arrive after 6 hours if work
remains. B's rate is not given. Can the first completion time still be found?

Feedback:

1. Compare R/r with d. If R/r = d, completion occurs within or exactly at the end of that interval;
stop there. If R/r > d, calculate rd work, subtract it from R, and move to the next interval. Equality
does not require an extra interval.

2. Yes, provided A keeps the stated constant rate without interruption: first completion is at 5
hours, before B's possible arrival. B's unknown rate is irrelevant to that event.

6 A schedule-solving routine
1. Name the whole job and the time origin
. Mark changes and identify who is active in each interval

. Check whether completion happens before the next change

. Report additional or total time exactly as requested

2
3
4. Record interval work and carry the remaining amount forward
5
6. Substitute all actual active durations into the contribution sum
7

. Reject negative durations; prove insufficiency with two admissible schedules when necessary
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The next lesson carries this same ledger into a tank. Water can leave as well as enter, so signs
and the empty/full boundaries must be included.

Independent practice

Try before reading the key. These are untimed formative checks: one mark for a correct answer,
zero otherwise, no negative marking and no pass cutoff. These local learning settings are not the
official RRB marking scheme.

1. Aneeds 10 h and B 15 h alone for the same divisible job. A works alone for 2 h, then both
continue at unchanged independent constant rates without delay. What is the total time from A's
start?

A.4h 48 min
B.6 h 48 min
C.6h
D.8h

2. A needs 8 h and B 12 h alone for one divisible job. They work together for 2 h at constant
independent rates; A then leaves and B continues unchanged. Find total time from their start.

A.7h
B.10 h
C.24/5h
D.9h

3. Six identical workers need 12 working days at 5 active hours per day for one divisible job. After
4 such days, the team becomes 10 identical workers at 6 active hours per day. Hourly
productivity stays unchanged, with independent contributions and no extra delay. How many
further working days are required?

A4
B.8
C. 24/5
D.6

4. Aneeds 10 h and B 15 h alone for the same divisible job. A starts and works continuously; B
joins later and then stays. At unchanged independent constant rates, the job finishes 8 h after A
started. When did B join?

A.3 h after A
B. 4 h after A
C.5h after A
D. 8 h after A
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5. Aneeds 10 h and B 15 h alone for one divisible job. A starts first; B may join only after A starts,
and both keep their positive constant independent rates. A keeps working until completion. A
report says the job finishes just 5 h after A starts. Which conclusion is valid?

A. B joined 2.5 h after A

B. The reported completion is impossible under these conditions

C. B joined exactly when A started

D. There are many valid joining times giving 5 h

6. For the same divisible job, A alone needs 10 h and B 15 h at constant independent rates. A
starts alone, B joins later and stays, and A continues. No joining time, work fraction at joining or
final time is supplied. What is the unique total completion time?

A.6h

B.6 h 48 min

C. 7 h 36 min

D. No unique total is determined

7.A and B need 10 h and 15 h alone for one divisible job. They start together at unchanged
positive independent constant rates. B will leave after 7 h only if work remains. At what time is
the job first completed?

A.6h
B.7h
C.8h
D.10h

8. Four workers finish a divisible job in 9 h at positive constant independent rates. The same four,
with unchanged rates, are joined from the start by two more workers; all six contribute
independently with no extra delay. The new workers’ rates are not given. Can the new
completion time be fixed?

A.It mustbe 6 h
B. It must be 36/5 h
C. No unique time; the extra rates are needed

D. It must remain 9 h
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Answer key and explanations
1.B;2.D;3.A;4.C;5.B;6.D;7.A; 8. C

1. B is correct. A first completes 2/10 = 1/5 job. The remaining 4/5 is completed at rate 1/10 +
1/15 = 1/6, requiring 24/5 h more. Total = 2 + 24/5 = 34/5 h = 6 h 48 min. Check: (34/5)/10 +
(24/5)/15=17/25 + 8/25 = 1. A reports only additional time. C uses the all-start-together time and
credits B before joining. D subtracts 2 from A's solo 10 h, ignoring B’s actual contribution and the
requested time origin.

2. D is correct. First-stage work = 2(1/8 + 1/12) = 5/12. Remaining 7/12 at B's rate 1/12 requires 7
further hours. Total = 9 h. Check: A contributes 2/8 = 1/4 and B contributes 9/12 = 3/4. A gives
further time instead of total. B uses 12 - 2, forgetting A's earlier help and not rebuilding the
completed amount. C is the all-together completion time 1/(5/24); A does not remain active that
long in this schedule.

3. Alis correct. Whole effort = 6x5x12 = 360 worker-hours; completed = 6x5x4 = 120; remaining =
240. New daily effort = 10x6 = 60, so further days = 240/60 = 4. B gives total days 4+4 = 8. C uses
240/(10x5) = 24/5 and keeps the old five-hour day. D divides the whole 360 by the new daily
effort, counting already completed work again. Check: 120 + 4x60 = 360.

4. Cis correct. A does 8/10 = 4/5; B must do 1/5 and needs (1/5)/(1/15) = 3 active hours. B joins at
8-3 =5 h. Check: 8/10 + (8-5)/15 = 1 and 0<5<8. A confuses B's active duration with its start time.
B assumes halfway without a work balance; it would produce 8/10 + 4/15 = 16/15 jobs. D leaves B
no active time, giving only A's 4/5 job.

5. B is correct. A does 5/10 = 1/2 job. B would need 7.5 active hours for the other half, so the
required joining time is 5-7.5 = -2.5 h, outside the allowed schedule. Even simultaneous start
needs 1/(1/10+1/15) = 6 h. A discards the negative sign. C still gives 6 h, not 5. D calls
contradiction missing information: no permitted joining time reaches the stated result, so there
cannot be many such times.

6. D is correct. Joining after 2 h leaves 4/5 job, requiring (4/5)/(1/6) = 24/5 h more; total 34/5h =6
h 48 min. Joining after 4 h leaves 3/5, requiring 18/5 h more; total 38/5 h =7 h 36 min. Both
satisfy the statement but differ. B and C are possible answers, not uniquely forced ones. A is the
all-start-together time, which disregards the stated later joining. A joining time or equivalent
work-state information is needed.

7. Ais correct. Together rate = 1/10+1/15 = 1/6 job per hour, so first completion is at 6 h. Since
6<7, B has not left before completion. B uses the planned event time as the finish. C forces a
later stage after the job is already done; no work remains at 6 h. D ignores B's contribution and
gives A's solo time. Check: 6/10 + 6/15 = 1. Never apply seven hours of production to this first-
completion question.

8. Cis correct. A possible model gives each original worker rate 1/36 job per hour. If each extra
worker also has 1/36, total rate is 6/36 and time 6 h. If each extra has 1/72, total rate is 4/36+2/72
=5/36 and time 36/5 h. Both models preserve the original four-worker time of 9 h. A and B assert
one possible model as necessary. D ignores two positive independent contributions; they make
the time less than 9 h, although their unspecified sizes prevent an exact total. Equal headcount
does not establish equal rates.
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Let the error choose the revision

* Items 1-2: revisit interval ledgers and the difference between additional and total time
« Item 3: revisit the worker-hour table and changed hours per day

* Items 4-5: revisit the meaning and admissible range of the joining time

* Items 6 and 8: rebuild two admissible models before claiming a unique answer

« Item 7: compare first-completion time with the next planned event

Retry the relevant item without its key and explain each rejected option.

Sources and boundary

RRB CEN 09/2025 §814.1, printed/physical p.28 names Time and Work and Pipes & Cistern. This is
topic-scope evidence, not a frequency prediction. The list is illustrative and not necessarily
exhaustive. Not all later amendments have been audited here.

NCERT Ganita Prakash Grade 8 Part II, Chapter 3 §3.6, printed pp.63-68 supplies fixed-work
proportional reasoning and combined-rate foundations. Official prelims, PDF p.2 verify First
Edition December 2025. NIOS Secondary Mathematics 211, Chapter 5 §85.2-5.3, printed
pp.142-146 supports forming and checking a simple balance equation; the accessible chapter
does not establish its publication year. Our schedules, signed-flow applications and
feasibility/boundary checks are explained extensions, not claims of named official question
variants. All exposition, panels, cases and practice are original.

Alternating attendance/valve cycles, wage sharing, staffing-rounding rules, multiple-unknown
systems and pressure-dependent flow physics remain outside this module.

Analogy and its limits

Think of a fixed-length progress strip being coloured steadily. During the first interval one
worker colours it; during the next interval a helper also colours different unfinished parts. At the
joining mark, the coloured part stays coloured. Only the rate at which the uncoloured part
shrinks changes.

The ledger is a record of those actual contributions. It prevents giving a late helper credit for
earlier work or making a departed worker keep contributing. It also tells you to stop when the
whole strip is coloured, even if a later change had been planned.

The analogy assumes equal pieces really represent equal amounts of work and workers do not
colour the same piece twice. Real tasks may require setup, sequence constraints or checking.
Those effects need stated data; a simple divisible-work strip does not automatically include
them.
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Quick reference

« Start with one fixed whole and an explicit time origin

* Split at each joining, leaving or active-hours change; record active workers, rate, duration and
work

« Completed work stays completed. Remaining work = whole - completed work

* For each positive-rate interval, compare remaining work / rate with the time until the next
event before applying the whole interval

« If completion falls within or exactly at that interval's end, stop there; do not create a negative
remainder or add an unnecessary later stage

+ Additional time after a change is not total time from the original start

* Worker-hours = workers x active hours only as an output scale under equal unchanged
hourly productivity. With days, include the stated active hours per day

« If B joins at x during a total duration T, B works T - x. Build a contribution balance and
substitute the answer back

* All durations must be nonnegative and must fit the stated joining/leaving rules

* Inconsistent data admit no valid schedule. Insufficient data admit more than one;
demonstrate two when claiming nonuniqueness

* A missing rate may be irrelevant if its participant is scheduled after first completion

* Do not apply an all-together fastest-solo bound to a schedule where a worker leaves early
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YT ehT 3hH: 0 B TR [IHT — 3 € R B JdT & - R QXTI ARI <hl cialls T ol TAHT g1 fezarat |

SR wftha @t Ffufaae frw  s@afd SieRTe | qRT hrf
e 9 uget A 1712 3¢ 3/12=1/4
g F Ao B ;gg”“gz Framrer & aw3/4

A S 1/4 ol gz fohaT, 39feig 3/4 9 g1 A8 g & W sifdRed a#7a = (3/4)/(5/36) = 27/5 €¢ = 5 &
24 fB9E | ot G = 3 + 27/5 = 42/5 €¢ = 8 € 24 A=<

chad 3ifAH YTT SIgI & JST 8 hH] ohl ddfdeh hiI-THy SIid | A, 42/5 €& el och (42/5)/12 =7/10
1 el 81 B haet 27/5 € @xdh (27/5)/18 = 3/10 i ST 81 I 1 81 A T8, [F W &l &
T hIH Y o 36/5 62 T 31fdh & Hifch B [ F STIUAT T, wifchT A & 37chet 12 € 9 A B

el BT & THI GBT g1 i 27/5 6 IR A &1 5[ F Ugel & o= 6 B o A 7 | uget o o g1 gt
gt 8 R T U R Bt AT A G

oh SR AT AW GRT R A 3ichet 20 € 3R B 37chet 30 € AdT 81 B o S[e+ 9 Uget A 3T &hrdf T Teh-
TS W IR T g | fohr ST sruRafdd Tds o= @ v TaR & &hd &1 Uged! 7afe, Ige &, sfaRed
3afd R et rafd [ehret |

gfaferar: A <t ugett sr@afdr (1/4)/(1/20) = 5 €92 g1 g & 1/20 + 1/30 = 1/12 & ufd geri i 3/4 @t
(3/4)/(1/12) =9 e afgqI FT 5 + 9 = 14 €1 A, 14 €¢ 3R B, 9 & & &d 8: 14/20 + 9/30=7/10 +
3/10=11

&1 IETETUT 2 Ueh hHT IAT STTdT &

Uch &1 I H A 37chet 12 ©¢ 3R B 37chet 18 ©¢ dT 81 &Il Ugat 3 ©¢ TTY i dhid &1 fthe A ¥k STIAT &; B
I R &R & 3rchel U1 T 81 M o1 IR Gt THA [AahIe |
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e 2 ST & 91 &R 9ol @

SR wfeha &t o1 ek IG 915 AW Hrf
Ugat 3 €6 A 3R B 3 x(5/36) =5/12 7/12
A FARTA hadt B A5 7/12 REH WO

TR Al # B i &3 1/18 i ufdt deT g1 1t ot 9w = (7/12)/(1/18) = 21/2 ¢ = 10 €¢ 30 =g gt
qag =3 +21/2 = 27/2 ¢ = 13 & 30 fa=e]

Sira: A ST A& 3/12 = 1/4 81 B QR 27/2 ©d &1 &l 8 3R (27/2)/18 = 3/4 wri azar &1 a1 1 81 B
& A T & T 18 - 3 folRamT 7Tt gH: U8t SiaRTel ol IIRT i B &t Ag! aheT ST, difch A 3 Tgradl
i ot

&l 13.5 ¢, A h 3rchel 12 ©¢ & e g1 g1 Ug 9T 8: A R I deh To| venl| Ugel hl “TYerd GHY a1
& 3hel HY G HA" dTelt Sird IHT AR 8 STa 1 4 T INTGH 3id deh Fichd 8|

oh 3R AN &R G A & ST o o1¢ AV k1 ehl 5/36 & WRT < AT 1/18 |2 =1 7101 hiRoT S|
gfaferar: 1/18 @ ¥RT &7, Riifch chael B dfchd €1 TYa 3 gER SiaRTet <l a1 &1 G foham s ox1 8t gt
&, cifhe MY A @l TNTET 3 2

g fRR ufd-teT IdTeehdT dret shffal o folu Tah Sl o Ueh B¢ & IUTE hl Teh hRf-gahTs AT | dd ShHT x
hrd-H¢ IH TAM IR ARI-ATT &d ¢ | Ufdfer 6 saet df chael ST x fad s & 3Ty STHaRT B STl 8l
&1 3218201 3 91 a7 4R war Frd-R=

YA &R dTet 3116 T, UfAfeT 6 ShRi-8¢ A Tch Teh dic ST Hehel dTet IR ohl 10 hrd-fa & U1 o Fehd
g1 U 4 &l & 91e IR R G671 Rl S2d 8| e Ot IRg AT sruRafda ufd-ter Iadmaerdr ur ufafe= 8
hIT-He h ohed &1 fohaq 3R sprd-fem e

9t 3 FrfehH T 9 uget gon &k A

AT Hi-wel | o gRoms

T i 8x6x10 480

U Bl ORI hrd 8x6x4 192

A 480 - 192 288

U &R -3 1 ahreE 12x8 96 Ufd -

3T & & = 288/96 = 3 -1 ot = 4 + 3 = 7 wRI-&A)
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Sifd: 8 x 6 x 4+ 12 x 8 x 3 = 4801 Ugat UXT oAy i wR QR+ &1 3R QR ufafes € e =18 &m sk g
Ofafe €6 hael 39 18 ARL gt |

grd - a1 31ef 168 hri-g a1 uSt ot ahis AfYa Tifey-uaa 781 81 &R fim & sy 7¢ arafaes srd-
°e §; U d1eh! ¢k Shrdehd g1 Iarar| il it ufd-gieT &3 31eiT 1 df Ih! AT 39 dvg e 781 o1
gaohd; aIdfdeh &2 dTieql|

Tch MR gehTS SITd A o foh 168 -8 W &1 I1d g9 &t ore It Ufd-teT Ideehdr R ufdfe 4
-5 1 d &1 fohdm ok srd-fe =nfgw?

ufcferar: &fAes e 7 x 4 = 28 wHi-6e ufd f&; 168/28 = 6 3R swrd-fae | dharet 168 @l 7 & WHT &4 WR
gfd et 24 FRi-ue AT, IR-4¢ aret erd-feT hr I gl |
4 Qeh AT e hl G5 rd & FAepred

ST qrEATATY T e g foent A1 sreft Fepten 81 uget Iy o ag fondt Amueht 81 afg A e @ 31
THI-THT T deh o1 e 3R B I [T o X ©e d1& 3, dt B 1 wRA-G7I T - X 8, X a1 |

I ohT AT I-THIh T IdTdT & foh TRTETHT hT TRT SATa=Teh ATAT & | AT PR TeTehe 3R ATd G T AT G
3T & R Tohd & &1 &Il UR Teh &1 UfehdT e ¥ SRTSRT a1 I8! & | UT THA bl ShglHT oh SiarTer | off
et do1 ARy |

1 3&16RUT 4 B &hd ST

Qeh 8l i H A 3ichet 12 €8¢ 3R B 3fchet 18 ©¢ oidT 81 A IHI I UR [ hech AR hIH Hhedl gl B 1
# S[edr & 3R fhr 3id deh g1 81 ruRRafdd Trds a3 9 SRf A &Y Y31 & 9 °e I8 WX il &1 B ohd
Sisr?

A T NI F1d 8: 9/12 = 3/4 &rd| B ot W 1/4 shxA1 81 B ot (1/4)/(1/18) = 9/2 swrd-wid =nfgy, gafery
Ig LB & 9 - 9/2 = 9/2 & q1g, T A & 4 €& 30 e 918 Fe11

Tt 4 31T HEAT YFIHTA TATe! § R hi 7 Srafd 7gk

G2 R AT AT T @ aferg srafd RIUCAC
A 0w 9§ W 9 & 9/12

B X € W 9 He R (9-x) e (9-x)/18
gl dh FHieReoT H:

«9/12+(9-x)/18=1

« G 3R 9/12 &eTd: (9 - x)/18 =1/4
« GHT SR 18 A UM &L: 9 - x = 9/2
-3afrg x=9-9/2=9/2
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Tfehg 31afr 9 — x o1 g1 8 Teadll, TY 0 < x < 9 3TAWHh | “FNE A S[EdTg” & x = 0 +ft IR BT 8|
IR 9/2 39 0l & 3Tkl &1 el hid-THIhRUT H @A U 9/12 + (9 - 9/2)/18 =3/4 + 1[4 =11

3T 3761 YF A 3R e & AT R 6 ¢ H Q1 1 o1 el T Siid | A, 6/12 = 1/2 i B | drehl
3e & fog B opl 9 shrd-6¢ =fay, @ifehe Sifdendw 6 € IueTstl §1 THieheuT x = 6 — 9 = -3 6 2T &1 U8
“qTe B S[e" I AT THA ATg) g1 arar &) S aHg-aroft # srewa g1 & gid a1y [ R a9 ot 36/5 €
a1fey, it 6 T Sifdeh Bl

oh 3R AT T 5 3 A 3chel 8 6 3R B 3ichel 12 G AAdT 81 A Uge! & el &; B I1& H g 3id
deh 3T g1 A THTTAR h1H el & 3R ITh! YI3AT & 6 e a1G hrd G gIdT 81 B fohd a7 12

ufaferar: A 1 ated 6/8 = 3/48; Bl 1/4 &g, oiad (1/4)/(1/12) = 3 sd-8¢ a1figq1 B, 6 - 3 =3
He UR SIeTI Siid: 6/8 + (6 -3)/12=13R0<3 <6l

B GHIROT T 3meR NIOS ATeffies ford 211, 31ear 5 §85.2-5.3, Afed .142-146 &1 g oref 9fgd =k,
RIS FATY G dTel TROT 3R A RGehR SiTd T IUANT §; &l TR aTet HIhRUI-[ehr I7 S1Teikg 3asgeh
ol

5 a4 o< foh AT 718 g o1 3R AfYa @ ar g

JTUGT SRR 3R ST STHhTR! 3T & | T9aTtd STl & Ueh O 31feieh IR U4 & | ST ST |
e atsd & iR IS ITR Ivg Tg1 | fohddt STHeRRT o 31Ta SEifiien oft g Gevar &, afe ITht gea Anft
TS gETe & a1 3Tl gl

&1 ISTEIUT 5 GHA-ARf & <} 3T U

fRafa A: S a1 awa 7l @) A srehet 12 €2 3R B 3fehet 18 He AT 81 A 3Tchel Y& IRl 6, B 9@ H
SR 3id deh JgdT & IR A TR ¥ T ¢ 1 T[S bl THY, IUY Ugel QR hrd ohl W1 T 3ifas FTfta-
9y =181 41 81 1 et Ty fAfYd Tu 9 fAerel dend €72

49 5 U & g &l GHI-ARorar
B {31 & §1 THY a1 AUgd @ Fear @ 1Y 31T T THA Fd g
362 1/4 @7 g‘”/ (5/36) = 27/5 42/5 €2
6 € 1/2 2RI = el 485 %

B

T THT-ARIOET 82 & 12 <1 Ot et €, Afh et TE o1 81 39feiy STHaRY Tek A et g &
forQ sraafc 81 39 U A S &1 99 1 39 THY dh §Q A hl AN IR Ui e Gendl g1 “arg #”
3ref 31UA-3MT 317eT i g & &1 7 A |

fafa B: &l g1 817 & a1e ST <t wemm a8 I8 S1chel &3 dTett STenT IHT-TRoft g1 ST AT R ded
&, i TR &1 <l 81 B &l 8 e a1G ST 81 hrd Uged! IR ehel URT il 872
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9 &l Afehd €, W | 1/(5/36) = 36/5 ©¢ = 7 € 12 e 7Tt | ag 8 € hl ge-1 & uge ¢l 36/5
He UR Tk | UG 8 € ohl iy feRaens Uah T 31feieh i =1 fAehtel, fohR 20T Q1Y &t 81 et ol U 1 e |
TR Uget! IR GXT §i <hl 39 TUMT i UHTIAd &t gl el

ch 3R H@l SRTAT °ROT A
1. 49 &R r ITet d ©¢ o J9 cRTeT H A HRI R g At R d 6 1 § Uged fohdreh! gt spil?

2. A 3Tl 5 € B TRT R GehdlT &1 I8 STohel [ T §; hIH 4T 81 df B ot 6 6 915 AT &1 B FY &= &t
& TS| R Ugett IR QX1 g ot a9 fORe off feprer TeRd &2

ufaferar:

1.R/r &I gaT d @ &1 R/r < d gt dt i It 3iaxreT & a1 Sk IGeh 3id | Q1 gh; dgl Tch| R/r > d &
at rd RS Repret, R & 9 geTU 3R SRTet 3iaRTel UR SIU| SRTeR] g1 UR SifdRad 3id=Tet Tai a1ieu!

2. 81, afe A fomr farm sroeft aars fR &3 @ o oe; ugelt IHifed 5 8¢ R g, B oh 9uifad 3+ & ugat| 39
geAT & foIg B hl S137Td &R 31U fies g1

6 HHY-AROf g1 h it fafa

1. Q1 o 3R THY I LIAHTT a0 h

2. ggarrd Rfgd & 3R g SiaRTet & Tfeha ot ugaH

3. ST TeAT ¥ Ugel ShRf YT §IdT ¢ AT gl Siid

4. AT T 1Y ford SR AT AT T of SY

5. U & SIOR SHfaRad a1 et T 81 &

6. off arafach wrdf-srafdat st aier & o & e S

7. FOT afdaT SRR he; STaTehdT & dF &t 1= THT-TRIOET & TR 6l Bt g A
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31T UTS § TgT oi=aT Echl & ah1d STYT | UTHT 3eR 31 o 91 d1gx oY ST TevalT 8, 3afery g ofiR @reft aur
< g1 i ] St gl

I ST

ol T Uget T | A o1 99g-3AT & dike & U €: Tel IAR Bl Ueh 3ich, ST=IUT [, K0T 3fehT AT
Ihiof ey 78t & =g diaa & Faw nfdeRes RRB 3ic-aisT Tai &

1. Ueh &Y Si¢ ST Teh dTet &t | A 37chet 10 ©¢ 3R B 37chet 15 € T &1 A Ut 2 € 3ichel &hH &l 8,
oA T fomT farciar srorit sraRafda wds fRR &=F & &M &ed 61 A i (BT & Hod 99 T 872

A. 4 €& 48 e

B. 6 &i¢ 48 fAe

C.6e

D.8 ¢

2. Teh §1E ST Gehet dTet il | A 31chet 8 € 3R B 3rchel 12 € AdT &1 & fRAR W &30 § 2 €& 19 A
A g; fh A TelT SiTaT 8 3R B sruRafdd & & o &hedl 38T 81 L23Td & ol 9 Fepted |

A7

B. 10 &

C.24/5 ¢

D. 9 &

3. ©g 99 i, Ufdfea 5 -6 i cch Yeh dlc ST b aTel i bl 12 HRi-feT & U1 e Fehd 81 0
4 1 & 51 9 F 10 g T ) Sird 8 ofk ufafea 6 srd-wi¢ s giar &1 ufa-vier Iaareendr srafafdd g,
N1 Wd g 9k SifaRed facia T8 &1 foham 8fiR srf-fem =nfgu?

A 4

B.8

C.24/5

D.6

4. Qep g1 S ST b aTet i H A 37chet 10 ©¢ 3R B 3ichet 15 € adT 81 A & chich IR hiH Sedl g;
B g H S[gahr 3id deh Jgdl 8| SuRdfdd Td [ &= TR A &l 33T o 8 ©d aTe i T 8idT &1 B el
Slsr?

A.A%3HEaR

B.A% 4EdmR

C.Ah56edg

D.A% 8dedTg
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5. Qeh ¢ ST "k aTet o H A 37chet 10 ©¢ 3R B 3Tchet 15 ©¢ &dT &1 A Ugel [F ohdT &; B chael A !
LI o S1& S HehdT g R &1 hl € fRR T & a1 Bl §1 A U1 814 dch 1A ohdT g1 fdaRor shgar
& foh o A Y 33T & Sharel 5 ©¢ IS YT 81 SITdT ¢ 1 ehi=-a1 fseny Tal 872

A. B, Adh 2.5 b 9TE S8l

B. g7 <t A garaT 14T IHIfe-99T 315 @
C. B &h A & T1Y [F g1

D. 5 €¢ & aTel &hs AT S & THg &

6. Tk Y A1 ST Tehet aTet B | A 31chet 10 €2 3R B 31chet 15 € aT 8; &3 fRR ok @7 €1 A srdhet (&
AT 8, B d1E H S 3id Teh 38T 8 3R A hIH &l BT 81 S ohl THY, I4 JHY dch 3T hrd a1 3ifad
g gl e g1 et 99 a1 AfYd IR T 82

A. 64

B. 6 €¢ 48 fame

C.7 €36 fare

D. ua fAfga oo wm FreifRa 78 8

7. Qeh dic ST bt Tt hid H A 3R B 37chet A 10 & 3R 15 6 Ad &1 & ruRafdd ¢F Wdy fRrR i @
1Y Y e ¢ | hrd Sr=1 g1 ol 81 B, 7 € A1E TGN | hrdf Uged! IR vl GRT G2

A. 6d
B.7 4
C.8de
D. 10 €&

8. TR AT 4 R W & F Yep dI ST Hehl dTet il Sl 9 B¢ H URT i 81 dg! IR 370+ SruRafdd af
IR L F &t 3R oAl & 919 v &id ¢, T ©g W ahreE &d € iR sifaRed faeia 781 81 7 sffal
&Y g3 T8l & TS & | T T O ohet ot gHY AR 82

A. 98 3ET 6 HE

B. g8 31a%9 36/5 6 &

C. ffgya gua 781; sifaRaa R anfgy

D. gg 37a37 9 ©¢ gt |/
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1.B;2.D;3.A;4.C;5.B;6.D; 7. A; 8. C

1.BOgI gl Augat 2/10 = 1/5 drd axar g1 AW 4/5 &1, 1/10 + 1/15 = 1/6 hr R G g1 & 3R 24/5 3R
°e ST 81 el = 2 + 24/5 = 34/5 ©¢ = 6 € 48 fA=e| Siid: (34/5)/10 + (24/5)/15=17/25 + 8/25 =11
A ¥ dhae sifalRed 9g g1 C | &1 bl [F @ T1Y AR B &1 I3 9 Ugel A1 ANGH T gI DHA S
37chet 10 ©¢ T 2 921Q €, S B a1 aredfden alre SR AT 17 T8I -3MYUR B T 8

2. D Hgt g1 Uget ST T ahrd = 2(1/8 + 1/12) =5/121 49 7/12, BRI R 1/12 R 7 iR €@ AdT &1 T
96| S AR ARG 2/8=1/4 3R BAT19/12=3/41 AH GcT o SO AT A I g1 BH 12 - 2
Fh A hl Ugel hl IeradT Yol &1 8 3R Q1 g3 ohrd 781 Aehreln| C TR A1 A & ol T7d 1/(5/24)
2: 29 FRichH § A a9 dek 9fthg =18} &

3. A T8 81 Q¥ INTEM = 6x5x12 = 360 HHI-8¢; G §31T = 6x5x4 = 120; AW = 2401 741 e alre=
10x6 = 60 8, AfIY 3 & fa1 240/60 = 41 B # et fa 4+4 = 8 §1 C # 240/(10x5) = 24/5 &eh QAT
Urg-ge aref fa T@r mar g1 D H 4R 360 @t 718 & &R & W1 e ugd qR1 hrd O A man g1 S 120
+ 4x60 = 3601

4. COEtgI A 8/10=4/5aarg; B et 1/5 &A1 8 3R (1/5)/(1/15) = 3 hrd-6 a1fgql ag 8-3 = 5 €&
TR a1 81 Sird: 8/10 + (8-5)/15 = 1 3R 0<5<81 A # B cht Tfchad rafdy ol IThT Y= 814 T 9T THE
g1 B # shrd-d e o famT 3ne) Iwy wR [T |71 foran 8; 381 8/10 + 4/15 = 16/15 S gl D | B &t
s Gichd GHY To! (HeldT 1R chaet A T 4/5 & giar gl

5.BHEI 81 A, 5/10 = 1/2 & &hxdT g1 TIR 3714 o folg B @t 7.5 Srd-6¢ A1y, saforg et o1 a5
5-7.5 = -2.5 ©¢ g, St 3TIAd hidshA 9 STgX g1 ATY & e TR T 1/(1/10+1/15) = 6 6 @1fgql A A
T fog ger fear g1 C ¥ +ft 6 52 fAetd €, 5 71811 D H fokty opl SIHehRY hl vl gl 8: ohls SIHd S[e- ol
IO ST gRomT gt &dT, 3afey s 08 Ty 8T 8§ Gehd |

6. D Fgl g1 2 ©¢ TG 5[ WR 4/5 B W 8, fSra# (4/5)/(1/6) = 24/5 3R 6 o11d §; $A 34/56 =6
T 48 e 4 % 91 e R 3/5 A9 @ 3R 18/5 3R €2 =RTY; et 38/5 He = 7 ¢ 36 e i s
& IR 8, TR N &1 B 3R C T IR 8, 3rmasaeh RfYd IR 7811 A # T el A1 Y= AT 8, STaifeh B
I1E | ST 81 S[e- <l T IT 39 THY i grded owid-fRAfT =mfgyl

7. A T8 g1 g & 1/10+1/15 = 1/6 i Ufd €T 8, S9feIq Ugell TAIt 6 6 )R g1 6<7 g A QU g &
Ugct B AT 761 &1 B # a9 geAT ol gHTfed 774 foram 81 C # SR 91 814 o a1 ot SFTelt STt @ §; 6 €
TR IS S AW 781 &1 D T B T TNTEH SISh A T 3ichel IHY a1 §1 SiF: 6/10 + 6/15 = 11 Ugelt IR
TXT 814 o 39 U | I1d ©¢ T IATGA A MG |

8. C Tg! &1 Ueh G HISel H g3 Y A1 hl &3 1/36 v Ufd €eT 81 8 AY hHl hl Gt 1/36 81 af el
6/36 3R THY 6 6 g1 G AYhI & 1/72 B dl el &R 4/36+2/72 = 5/36 3R T9Y 36/5 ©d ¢ &l Hisel
QR IR Al & 9 e hl §91Y [@d €1 A 3R B H Yok GHT HiSdl cht 31Tk A foram g1 D & 4 W
TNTCETY bl BiSdT ; 3799 THT 9 €2 @ & gIaT &, AAfchT I7ch 31T A & HRUT Téleh GHY g [HeAdT!
hdel TT T g1 T &2 99 &g 8! gidil
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TeTedt & IR &g g9

o U 1-2: AR T AT 3R StfdRer IUT el T T 3R &Y
« U 3: SHI-gc i IRof 3R ufafes aeat |9 gz

« U 4-5: 5[ o AT o1 37 3R A WY &g

- U 6 3R 8: AfYd IR g & uget &l 7= Hisel s=1¢

« U 7: Ul THIG o T8I i STl 9 g1 § o1 e

Gaiferd gsr farT gt R g1 e 31R &R S1tenR fehy fdehed Al shrRoT &

i SR

RRB CEN 09/2025 §14.1, gfad iR ifdeh 9.28 & T 3R SR 97 UsY R Eehl I Jeoid & | I8 fawa-
SR KT UHTUT 8, UH-3ATg hl widsaaroft =8| it IaTerunetes 8 3R irasaes =gl fo guf gY; g8l e &
Genet i Sirg gt 16l g3 ol

NCERT 7IfOrd UhI=T héll 8 WIT 11, 31edmd 3 §3.6, Hfed 4.63-68 AfYd & & armurd) ad ik dger =i
T TR ST 8| SMfYehIRey SR g8l o PDF G.2 T FUH d&h<ul fGHeR 2025 & gfe gidt 81 NIOS
Hreafies ToTd 211, $7eam 5 §85.2-5.3, Gfad J.142-146 TR TJeA--THI0T T 3R Sifa= o1 TR &;
I T J IGRT Ter1a=-a¥ @fia 18t gtar| et gra-areht, Rig afed yarg qur O g ik @
TR Fchd i ST THSIT T 7TU faaR €, siferenTiRen A1fAd UST-UehRI ohl gaT Toi | Gft aRed, 49,
IETEX0T AR 31 Hifelsh g

IR-IRY IUFRATT AT qTea o Ak, ASIGY eI, HiFAT hl TEAT GUTTch et oh [aH, 3Tk STHTT dTet THIHT
3R 19 & 1Y Feeld UdTg & wifden aH 39 Als[e & a8 8

IUHT 31k IHh! HHIT

U Ffa <fars i gafa-ugt iR fRR 71fd T 71 9R ST i hed=T | Ugel Sia=Tel & Yeh AT U1 9T &,
3Tet H TERIeh ST ST HFT TR Y A7 9RAT g1 S o TAY Ugel TN A1 A 61 38T g | haet fo=1 T 9y
& ge hl R FeeAdt gl

AT ITfdes ARG ol ReplS &1 a8 SR T 31T YGTITh ohl Uge! hl ThTd & IT Tt T hHT o dTG T TRTGH
= & Aepar &1 T Ut T1A &1 It it ot FATdT 8, et Bt 1% H his deend a9 gl

g1 H SRTeR gehg SRTSR Shid-HIATY IdTd g 3R &t hHT Geh 81 W ohl &1 aR g1 TTd | JIdfdeh i H 4Ty,
ShH <hl <1 AT STIT 37T 81 Tehdl g | ITch ol &I 713 STFhRT ATRY; SI¢ ST Hehl Tl i hl O U H &
3T-31TT LMAe 81 8l
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